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EXECUTIVE SUMMARY

INTRODUCTION

Following the passage of hurricane Ivan in 2004 the Palisadoes shoreline was severely damaged, the
sand dunes were overtopped and the roadway blocked. The Government of Jamaica in an effort to
protect the Palisadoes shoreline from such damage in the future and to rehabilitate the area
implemented the “Palisadoes Shoreline Protection and Rehabilitation Project” and tasked the
National Works Agency (NWA) with the responsibility of designing a method of restoring the stability of
the Palisadoes. This project involves the dredging of 99,208 m3 of sand from an offshore sand reserve
(borrow area) and placing this dredged material over the buried revetments along the Caribbean Sea
side of the Palisadoes. There is also the need to create areas in the Harbour side of the tombolo to
facilitate the planting of mangroves within the Harbour.

CEAC Solutions Limited has been commissioned by the NWA to provide technical assistance to plan,
execute and monitor dredging operations for the creation of suitable substrate for re-vegetation of the
dunes to be formed; and plan, execute and monitor the creation of suitable areas for the planting of
mangroves on the Harbour Side of the Palisadoes. The consultancy is expected to be executed in the
phases outlined below:

1. Phase 1 is the preparation of the Bid document; completion of engineering works for
preparation of both replanting areas; and preparation of EIA.

2. Phase 2 is the engineering consultancy and assistance during implementation and
construction.

3. Phase 3 is post-construction monitoring of the structure and relocated sensitive species.

The approach taken involved: conducting stakeholders meetings; gathering anecdotal information;
field investigations; defining the trends in the climate change drivers; wave, hydrodynamic and
sediment analysis studies; laboratory testing; construction methodology study and cost estimating. .
An Engineering Design Report was submitted in February 2014 that detailed the results of this work.
Parallel to this, an environmental impact assessment (EIA) was undertaken of the engineering
proposal relative to the environmental resources and socio-economic concerns. This report serves to
present the findings of the EIA.

COMPREHENSIVE DESCRIPTION OF PROJECT

Planning and Design

Calibrated cross-shore models were used to determine the stability and resistivity of the sand dune
during both 50 year and 100 year storm events, both for the post project and climate change
scenarios. The design process determined that the proposed sand dunes should have a 1:3 slope on
both the seaward and landward sides with a 12 m wide crest at an elevation 6.24 m.
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Planning of how the dredging operations may affect navigation and utility interests is currently still
being investigated with the Port Authority and utility providers. Feedback is still pending.

Draft Dredge Management Plan (DMP)

The most suitable dredging setup is a trailing suction hopper (TSH) which uses a trailing suction drag
head to pump fluidized seabed materials to an on board hopper. Sediments are retained in the hopper
while water used to pump the material is allowed to discharge from the vessel at the dredging site.

The TSH will operate in 20 m depth of water and be required to pump 99,208 m3 of sand with a mean
grain size ranging between 0.5 - 0.7 mm. This volume and type of material will be dredged from one
of the 2 proposed dredge areas identified in the borrow area and placed onshore in a sediment pond
to allow the sand to settle. The contractor will then remove this material from the pond and use it to
form the sand dunes over the 2 buried revetments. The material will also be used to construct the
sand dune between the high revetment and the NWC WWTP once the NWA has agreed to include this
option in the project.

Dredging activities result in a number of impacts on the marine environment including the following:

e Changes to water quality,

e Changes to coastal processes (waves and currents)

e Effects on marine ecology (flora and fauna)

e Mobilisation of sediment and pore water contamination

Material Verification and Constructability

Construction of the sand dunes will involve a dredge pumping sand material to a stockpile area along
the buried revetment from the borrow area. Excavators will then place the material over the buried
revetment for labourers to shape into the design outlined in the engineering drawings submitted;
99,208 m3 of material is required for the sand dunes.

The mangrove nourishment phase of this project involves using a backhoe, or similar equipment, to
place the sand obtained from the Hope River desilting operation along the harbour side of the
Palisadoes. The UWI team requires 5,400 m3 of this material to plant the 6,000 mangroves stipulated.

Engineering Cost Estimate

Procurement is envisaged in two parts, namely: dredging and placement of sand along the Palisadoes
(dune nourishment) and the supply and placement of mangrove nourishment along the Harbour side.
The dredging contract is expected to involve a dredging contractor with the requisite skills and
equipment, while the mangrove nourishment contractor is expected to engage local sources of
material working under a main contractor. The engineers estimate for the project is US$4,223,154.10,
made up as follows:

e Dredging and Placement of Sand: US$3,971,220
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e Supply and Placement of mangrove nourishment: US$251,934.10

It is expected that in the internal project team meetings that various components of the costs will
be discussed and prioritized in order to arrive at an agreed approach in the tender document.

DESCRIPTION OF EXISTING ENVIRONMENT

Physical

Geomorphology

Robinson and Rowe (2005) believe that the Palisadoes was formed by the joining of the Port Royal
island and a series of spits extending from the mouth of the Hope River, to the mainland. Dominant
waves from the southeast caused currents to bring sediments (sand and gravel) from the Hope River
and Cane River westward along these shores. It is suggested that its present form is some 4,000
years old. Rare destructive events were highlighted, including earthquakes in 1962 and 1907, and a
hurricane in 1722. The hurricane in 1722 was reported to cause storm surge of 5m in Port Royal,
isolated Port Royal as an island and resulted in five channels through the eastern part of the
Palisadoes.

Robinson & Rowe (2005) conclude by saying that the future development of the Palisadoes can only
speculated. Based on the way in which the Palisadoes, one possible future direction is that the
Palisadoes will incorporate the cays now outside the Kingston Harbour.

Geology and Sediments

Hardy and Croucher (1933) describes the substratum of the Palisadoes coastal environment as being
comprised of sand with a significant difference between soil composition on the north (coral sand
base) and south coast (siliceous sand base). Hendry (1979) determined that the first stage of the
bedrock formation is that of infiltrated carbonate mud with the beach rock cement mineralogy being
Magnesium calcite with semi-opaque microcrystalline micrite morphology. Coarse sediment size at the
base of the foreshore on the south side of the Palisadoes is affected by abrasion, with the fine particles
being removed by wave action. However there exists throughout the remainder of the foreshore a wide
assortment of sediment sizes with the most common being in the granule size class (Hendry 1979).
These features play an important role in determining floral and faunal composition of the Palisadoes
area.

Sediment samples in sand donor areas show that there was no detectable presence of Total Petroleum
Hydrocarbons (GRO and DRO), cadmium or mercury at any of the sampling stations. The metal
concentrations of arsenic varied little among stations however lead concentrations fluctuated between
stations.
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Water Quality

In 2007, Wilson-Kelly and Kelly looked at the impact of shoreline stabilization works along the
Palisadoes. Their study focused on total suspended solids (TSS) and turbidity to assess the water
quality with a total of 8 stations. They found that stations closest to the shore (<1m depth) had TSS
values of greater than 60mg/I, while stations further away from shore (<10m depth) had values less
than 11mg/I. CLE (2010) sampled at similar stations from the shore (<10m depth) and found similar
results of TSS, however no samples were collected in <1m depth. The Harbour is generally accepted
as being eutrophic with the main sources of pollutants being run-off from the sewage treatment plants
and fluvial input (D. F. Webber and Kelly 2003; Bigg and Webber 2003). The sources of pollutants to
the Harbour associated with the various industries and communities are located mainly along the
northern coastline. This has resulted in varying levels of pollutants across the Harbour (Bigg and
Webber 2003; D. F. Webber and Kelly 2003).

Water quality samples taken showed physicochemical parameters such as temperature, salinity, pH,
D.O. turbidity and total dissolved solids (TDS), varied slightly across similar stations. Stations on the
leeward side of the Palisadoes spit (Harbour side) showed warmer temperatures, lower salinity, pH,
TDS and dissolved oxygen levels compared to the windward side of the spit. Total Suspended Solid,
oil and grease and phosphate levels were on average higher in the harbour compared to the windward
side of the spit.

Oceanographic and Meteorological Data
A bathymetric survey for the project area was developed based on the following surveys:

e CEAC survey conducted along the Caribbean Sea and Harbour side of the Palisadoes, but not
including the burrow area

e Cuban survey of the Caribbean Sea side of the Palisadoes conducted in 2008 as a part of their
technical report,

o NWA as-built topography carried out after the completion of the revetments along the
Palisadoes

Current and wave data was also collected via an Acoustic Doppler Current Profiler (ADCP) and verified
using data gathered from two drogue tracking missions. Likewise, water surface elevations were
collected during the campaign and it determined a tidal range of 0.43 m. The moored current meter
data indicated that the currents moved predominantly in a north-south direction.

A water quality sampling mission was undertaken over 6 stations along the Caribbean Sea side of the
project, including a control point in deep water. The water quality parameters measured were TSS,
turbidity, pH, salinity and temperature; and all parameters fell within the limits outlined in the 2009
Draft Marine Standards. The water quality readings were also compared to long term water quality
data provided by CL Environmental for the 2010 - 2012 period. The TSS, turbidity and salinity
parameters were below the long term values while pH and temperature values were greater than the
long term values. The TSS typically ranged from 0.5 to 1.5 mg/I.
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Sediment grain size collection and analysis confirmed that the sand along the Caribbean Sea side of
the Palisadoes ranges between coarse sand and gravel (0.7 - 4.3 mm), the sand was well graded and
most samples were positively skewed having more fines in the tail of the distribution.

Samples were also taken from the offshore borrow area and they ranged between fine and coarse
sand (0.2 - 0 0.6 mm), the sand samples were mostly poorly sorted. These results were also similar
to that obtained by the Cubans for their samples collected from the same borrow area. Two priority
areas within the borrow area were identified as providing coarse sand, having a mean grain size
between 0.5 - 0.6 mm and a total carbonate composition ranging between 7 - 17%, for use in the
sand dune nourishment exercise. This sand is however unsuitable for use in the mangrove
nourishment exercise. An alternate source having sand of a suitable nature for mangrove growth was
identified for the mangrove replanting areas; this source is in the lower reaches of Hope River where
desilting operations are often carried out.

Climate Change, Wave Studies and Storm Surge

A sub-regional climate change study using global and regional scale peer-reviewed information was
undertaken by the University of the West Indies Climate Studies Group. The predictions are for global
sea levels to rise through to the 21st century at a rate of 3.7 mm/ yr and for annual mean significant
wave heights to decrease marginally by 1 - 2%. Additionally, severe storms and hurricanes are
predicted to increase in both frequency (5.2%) and magnitude of wave height (4.0%).

Deepwater wave conditions for operational, swell and hurricane waves were derived in order to
undertake the near shore wave transformation, sediment transport and structural design studies.
These deepwater waves were then used in a special near shore wave transformation model to study
pre and post project scenarios with climate change.

The National Oceanic and Atmospheric Administration (NOAA) database of hurricane track data from
1886 to present was utilized in a wave hindcast model to generate historical data on hurricane waves.
During the period of data 86 hurricanes passed within 300 km of the project, 6 of which were classified
as catastrophic (Category 5). There appears to be a cyclic trend in the number of hurricanes that have
passed within 300 km of the project site and that implies that there will be an increase in the number
of systems passing the site over the next 40 years, with a general shift in the intensity of the storms
from predominantly category 1, 2 and 3 to mostly categories 4 and 5 since the 1940s. South westerly,
southern and south easterly waves are the most intense and the 100 year wave height was determined
to be 7.6 m. Similarly, the 100 year wave setup inclusive of wave run up was determined to be 1.31
m.

Operational and swell deepwater waves were determined from NOAA long term buoy data to have a
wave height of 1.2 m and 2.2 m respectively for the Caribbean Sea side of the project. Nearshore
transformations of these waves suggest 0.7 - 1.2 m operational deepwater conditions and 0.8 - 2 m
during swell wave conditions. Hurricane conditions result in wave heights of 2 - 3m. The post-
construction wave climate (following offshore dredging which will alter the bathymetry) was predicted
to have no change in the operational, swell and hurricane wave conditions reaching the shoreline. The
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two locations to be dredged are approximately 0.6 km and 1.6 km offshore, and they will be dredged
to a depth of 1.5m.

Along the harbour side of the project a two-dimensional JONSWAP wind-wave model was used to
establish the storm surge over a seven year period (2000 - 2006) for a point just off the harbour. The
model determines wave height and period from fetch, storm duration and depth of water in the
generating area. The operational and swell deepwater waves have a wave height of 0.2 and 0.6 m
respectively. Nearshore transformations of these waves suggest 0.1 - 0.2 m operational deepwater
conditions in the pre-project scenario and 0.2 - 0.6 m during swell wave conditions. Hurricane
conditions results in wave heights of 1 - 2.5 m. Wave transformation modelling indicates there will be
no change in the operational, swell and hurricane wave conditions in the post construction scenarios.

The wave transformation model clearly indicates the vulnerability of the Caribbean Sea side of the
project to waves from the south and south west while the Harbour side is vulnerable to waves from
the north and North West.

Shoreline Vulnerability

Long term shoreline trends were assessed to identify areas along the Palisadoes that might require
stabilization and to also verify wave transformation modelling. Special note was taken of the areas
behind the buried revetments. The analysis determined that currently the western section of the
Palisadoes (near Gun boat beach) is experiencing erosion while the central and eastern sections
(towards Harbour head) are experiencing accretion; as such erosion is occurring along buried
revetment 1 whilst along buried revetment 2 accretion is occurring. The shoreline (80%) is accreting
at an overall accretion rate of between 0.1 m/year and 0.6m/year, the remaining 20% was observed
to be eroding at rates between 0.04 m/year and 0.4 m/year rate.

The alongshore and cross-shore sediment transport modelling determined that the eastern and central
sections of the Palisadoes are most vulnerable to erosion due to storm events, this concurs with the
long term shoreline data obtained for the same period. It should be noted that the passage of hurricane
Ivan in 2004 contributed greatly to the erosion predicted in the alongshore and cross-shore sediment
models.

Hydrodynamic Modelling

Currents in the project are driven predominantly by tides with the general movements being from east
to west. Current speeds vary from 0.4cm/s to a high of 12cm/s in the near shore areas whereas the
offshore areas (in the vicinity of the dredge sites) tend to have a speeds of less than 4cm/s. Sediment
dispersion modelling indicate turbidity plumes that can be generated from the operations will be above
the NEPA standards. The turbidity plumes are expected to extend up to 2km from the points of
operation if precautions are not taken to limit sediments getting to the water column. The offshore
plumes are expected to remain offshore and meet the NEPA guidelines for distances further than 1km
away from the operations. Similarly the near shore plumes will remain in the near shore and are
expected to meet the NEPA guidelines for distances further than 1km away from the operations.
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Biological
As part of mitigation, rehabilitation and protection works of the Palisadoes roadway, two main
biological/ecological projects have been proposed;

1. Dune nourishment and re-vegetation
2. lIsland creation and mangrove planting

Sand Dune Nourishment

Coastal dunes are formed at the interface between the sea and land. This is a very dynamic system,
ever changing with the natural environment. Vegetation found on these dunes act as anchors,
stabilizing the otherwise lose sediment and providing additional habitat, foraging ground and nesting
site for sea birds. Sea turtles and crocodiles have been known to utilize areas colonized by runners for
nesting. The ecosystem services provided by these dunes includes shoreline protection by reducing
wave and wind energy during storm events, benefits which can even be had further inland by reduced
wind energy.

Construction of revetments along the sea side of the roadway, was done for a 4km stretch between
the Harbour View roundabout and the NMIA roundabout. Dunes of varying lengths (98m to 943m)
along three sections of the Palisadoes have been proposed. Two of these dunes, BR1 and BR2, which
are located approximately 3.7 and 1.2km to the west of the Harbour view roundabout, consist of an
internal low revetment structure covered by sand dune. The third and closest dune to the roundabout
(D3) is 100% sand.

It was determined by (Juanes, et al., 2007) that the material for dune nourishment can be sourced
approximately 1.5km offshore. This EIA study has determined that there appears to be suitable
material of the required quantity in two areas of the (Juanes, et al., 2007) footprint. Additional design
considerations/requirements include the ability to withstand the passage of hurricanes and storm
surge events

Sand Dune Species

Fifty thousand (50,000) plants will be established in a sand dune nursery at the UWI. Sand dune
species will be planted in accordance with their natural profile, dune position and successional
capabilities. Species to be planted include beach runners such as, Ipomea, Sesuvium, Sporobolus and
shrubs/trees such as Acacia, Capariss, Coccoloba and Thespesia. Beach runners will be planted at
1 m spacing intervals in rows. Approximately 1,000 plants will be planted on each event, for
approximately 50 planting days. The introduction of additional seeds/cuttings (e.g. cacti) of sand dune
species in selected areas will be done 6-12 months following pioneer species establishment.

The Borrow Area

The borrow areas were previously identified by Juanes et al. (2007). Ground-truthing each borrow area
was carried out by grab samples and roving SCUBA surveys. Both borrow sites corresponded with
original survey results with exception of a small patch of seagrass (Syringodium filiforme) identified at
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the western boundary of Borrow Area 1. The seagrass was along the western edge with the bed
extending southwest and away from the impact area. The area generally has poor visibility making
several attempted surveys impossible. The sand in the borrow areas were coarse grained with some
Halimeda calcareous algal skeleton interspersed. A sea horse, sea stars and helmet conch were
observed in Borrow Area 1.

Coral Reefs

The Palisadoes Coastal ecosystems; mangroves, sand dunes and coral reefs are a delicate system
with each ecosystem depending on the other to achieve environmental balance. The area is severely
affected by human interference in particular pollution that enters the Kingston Harbour as well as the
removal of vegetation for coastal development (widening of the Norman Manley High from two to four
lanes).

Reefs act as natural shoreline protection; studies continue to reassess and increase the actual value
that's coastal ecosystems. Major ecosystem services include shoreline protection. The reefs
surrounding the Palisadoes have played a major role in its protection, formation and maintenance.
The global decline in reef health as a result of climate change, major natural and manmade disasters
is further magnified by site specific influences. Jamaica suffers greatly form over fishing, poor sewage
treatment, unmanaged gullies, polluted rivers and improper coastal development. The reefs
associated with the Palisadoes are greatly stressed; the reef community at each study site have low
diversity, dominated by macroalgae and has low coral cover. Grazing fish species occurrence is low
and Diadema are almost absent from most sites. Some disease was seen within the hard coral
communities but the occurrence was low. The presence of rubble at each site shows the effect of
storm surges on each community (the reefs reduce and dissipate wave energy) which causes the
breaking up of sections of the reef. The reduced water quality (increased nutrients) and the lack of
grazers (caused by overfishing) allow macroalgae to proliferate, smothering other species and
preventing recruitment. The preservation and improvement of these reef communities is essential to
any protection and rehabilitation plan.

A previously undescribed reef was found just on the outside of Borrow Area 2. Although located outside
of the dredge footprint, this reef now called Dos Tortugas (DT) falls within the area of influence. Careful
and well planned mitigation practices are need both for any marine based actives as well as land
based actives. Dos Tortugas is the only site in close proximity to the proposed project dredge area.
Groyne Field however is closer to the shoreline works and Windward Edge is furthest from all the
proposed activities.

Fisheries

As part of an EIA in 2007 by Wilson-Kelly and Kelly, fish surveys were conducted at three (3) locations.
Two stations were located near shore and one offshore (~20m depth). Eighteen (18) species of fish
were noted in the study with the offshore station being the most species rich; however the numbers
reported were the lowest of the three sites (13 fish). The numbers reported at the Palisadoes reef site
was the greatest (>100 fish) but consisted mainly of fish less than 5¢cm in length.
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Beach Assessment

Sand dune environments located along the south coast of the Palisadoes, as determined by Thompson
(1997) are greatly influenced by the local climatic and soil conditions, particularly in the distribution
of coastal plant species. The control site had nine (9) different species of plants in sand dune area.
The control area showed a mixture of pioneer (running) species (3) and six (6) different climax species
(trees and cacti). Acacia was the most dominant tree, appearing in 90% of quadrats and having a
maximum height of three (2.8) meters. Sesuvium was the most dominant running plant, appearing in
all the quadrats in the control site. The mean Sesuvium coverage of 36.5% per quadrat was marginally
greater in the established sand dune of the control site.

The species diversity for the sand nourishment site was marginally lower, with five (5) species of plants
occurring in the sampled areas. However, no trees were found at the impact site. Sesuvium showing
average coverage of 29.53% per quadrat, colonizing the recovering sand dune area in the majority of
the quadrats sampled.

Mangrove Replanting

The harbour side of the Palisadoes roadway has modified extensively over many years; this included
the removal of large stands of mangroves. During phase 1 of the roadway construction, several
pockets of the remaining mangroves were removed. As part of phase 1mitigation and NEPA
requirements, islands and replanting will be undertaken. In the absence of preconstruction surveying
data, the mangrove nourishment locations were chosen based on the best information available which
included the following:

e Aerial imagery identifying the historic location of mangroves between 1961 and 2004. This
information was provided by the National Land Agency (NLA),

e Current survey information along the harbour identifying areas where sand is accreting,

o Alongshore sediment transport modelling from which a determination was made that sand is
most likely to accrete along the western and central areas of the harbour.

A total of six (6) planting areas have been identified on the harbour side of the tombolo along the
Palisadoes shoreline for mangrove re-planting. The total planting area that will be provided is
approximately 6,534 m2. Four of these areas are located in the western section of the project area
(3.7 - 4.1 km from the Harbour View Roundabout), and the other two are located in the central section
of the project area (1.8 - 3.2km from the Harbour View Roundabout). These sites coincide well with
the areas that had historically supported mangroves before the construction.

Mangrove Island Creation
The creation of mangrove islands involves;

1. Attempts to re-create /re-establish the ecology previously disturbed on mangrove areas by
the execution of the Palisadoes Protection and Rehabilitation Project (PPRP).
Adhere to the natural zonation observed in a characteristic mangrove forest.
3. Reduce the visual impact of the hard solutions that have been implemented.

N
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4. Improve the vegetative cover of the entrance to Kingston from the Norman Manley
International Airport, contributing to the overall aesthetics of the area.

No sensitive ecosystems, plants or animals were found in or near the islands footprint; approximately
6,400 hardened and acclimated 18 - 36 month old mangrove saplings and seedlings grown in the
nursery at the UWI Port Royal Marine Laboratory will be planted in the newly created islands “Wild
seedlings” will be introduced within the white and black mangrove zone. These seedlings will be
introduced randomly in this area 3-6 months following rooted (sapling) introductions. Approximately
4,000 ‘wild’ seedlings will be introduced away from the swash zone

The mangrove species which were removed from the Palisadoes shoreline included all four species
found in Jamaica: Rhizophora mangle (Red Mangrove), Conocarpus erectus (Button Mangrove),
Laguncularia racemosa (White Mangrove) and Avicennia germinans (Black Mangrove).

The impact of the solid waste in the area will be the major deterrent to their survival. A solid waste
barrier and regular cleaning regimen will be necessary to maximize plant survival.

A comparison of the mangrove replanting site and the control site showed stark differences. The
control site boasted an expected tree density for mangrove trees, with both Rhizophora and Avicennia
occurring at a density of 0.2 plants per m2, along the sampling area. Each quadrat of the total sampled
area, showed approximately 2.8 trees. Rhizophora trees showed the greatest height, averaging 3.97m.

Human and Social

Demography
The Social Impact Area (SIA) was demarcated as two (2) kilometres from the Palisadoes main road,

encompassing the communities of Port Royal and Harbour View. At the time of this study (2014) the
population was approximately 15,984 persons and the overall population density was 1,377.7
persons/kmz2, this being comparable with the St. Andrew regional density of 1,321.7 persons/kmz2.
The SIA population generally has less than 10% of persons living in poverty (Harbour View and Port
Royal).

Services and Activity

Social, Health and Emergency

Two health centres exist within the SIA; however there are no hospitals within the SIA. One fire station,
three police stations and three post office are located within the demarcated SIA. The Norman Manley
International Airport (NMIA), situated in the centre of the SIA is the primary airport for business travel
to and from Jamaica and for the movement of air cargo. Docks are located at the Jamaica Flour Mills
and the Caribbean Cement Company at Rockfort and two marinas, namely Morgan’s Harbour Marina
(Port Royal) and the Royal Jamaica Yacht Club (RJYC) are located in the SIA. In addition, the Jamaica
Defence Force (JDF) Coast Guard headquarters is situated in Port Royal and the Plumb Point
Lighthouse exists at Great Plumb Point.
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Transportation

The Norman Manley Highway, commonly known as the Palisadoes road, is a two lane highway that
stretches from the roundabout at Harbour View along the Palisadoes towards Port Royal. The Normal
Manley Highway is the sole roadway between Port Royal, NMIA and the mainland and is important for
persons travelling to and from the airport, commercial transport of freight, passage of residents to and
from Port Royal, and those persons travelling for recreational purposes to RJYC, Morgan’s Harbour and
Port Royal.

Industrial and Economic Activity

The Norman Manley Highway gives visitor’s access to Kingston, which accounted for 11.5% of stopover
arrivals and 8.2% of total room island wide in 2012. In 2012, Kingston, Port Antonio and the South
coast accounted for 12.3% of employment in the accommodation sector. Two fishing beaches exist
within the 2 km SIA boundary, namely Port Royal and Seven Miles; the former beach (Port Royal)
accounts for 832 fishers and 350 vessels, this being the greatest numbers in the general study area.
In addition, the area surrounding Kingston Harbour is a major industrial area; the Jamaica Flour Mills
and the Caribbean Cement Company at Rockfort are located within the SIA.

Recreational

Two public bathing beaches exist in the SIA, namely Gunboat and Buccaneer; though not popular
attractions today. Major recreational use within the SIA also includes yachting, running, walking,
recreational fishing and sightseeing.

Cultural and Archaeological

The Port Royal Heritage Site is situated in the western section of the SIA. Port Royal was founded in
the 17th century and was a headquarters for buccaneers and pirates, earning its title of "the richest
and wickedest city in the world". Owing to this rich history, there are numerous places of significance
located there.

Land/Beach/ Marine Use and Zoning

Existing land use within the SIA is mixed. Buildings and other infrastructure are associated with
residential and commercial, industrial facilities, institutional /educational facilities, transportation
services and recreational activity. The existing development order for the Kingston area is the Kingston
Confirmed Development Order 1966, though it is considered outdated, this is the main piece of
legislation used to guide development in the parishes of Kingston and St. Andrew. The proposed
project is located within an area zoned as open space. However, the area is protected under various
laws and conventions; it is a protected area (the Palisadoes/ Port Royal Protected Area (PPRPA)), a
National Heritage Site and a Wetland of International Importance (Ramsar Site).

Perception Survey

A perception survey of residents, individuals and organized groups was undertaken by various means,
including key informant consultations; stakeholder meetings/consultations; direct observations; and
surveys using questionnaires. The survey instrument was administered to a total of 32 stakeholders
along the Palisadoes and in the town of Port Royal during the period April 30 to May 3, 2014. Most
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persons were not knowledge about the proposed project; however when the project was described,
there was generally not much concern. There was a general belief amongst fishers and recreational
users that the mangrove islands and sand dunes should be constructed and that they will assist in
protecting the roadway.
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1.0 INTRODUCTION

1.1 CONTEXT AND RATIONALE

This document presents the findings of the Environmental Impact Assessment (EIA) for the proposed
works to be conducted in Phase 2 of the Palisadoes Rehabilitation and Shoreline Protection Project.
As a requirement of NEPA’s “no net loss principle”, the replanting of mangroves and revegetation of
dunes along the Palisadoes have been identified as necessary components in fulfilling this criteria for
this Phase 2 project. Additionally, these activities will improve the aesthetics of the project site,
habitats and biodiversity. There is the potential added benefit of improved ecosystem services in the
form of shoreline protection. This project is a legal requirement for the completion of the Palisadoes
project; it realises the National Works Agency’s commitment to the conditions of the permit and
licenses issued by NEPA.

The Palisadoes, which borders the Kingston Harbour to its south, is considered an area of national
importance owing to the various ecological, economic and social functions that it supports. The main
roadway running along the Palisadoes represents the only access point to the town of Port Royal, its
historic sites and fishing beaches; Norman Manley International Airport (NMIA), one of the islands
international airport; the Caribbean Maritime Institute (CMI); the Royal Jamaica Yacht Club (RJYC); and
the Plumb Point Lighthouse. The proposed Project is located within the Palisadoes - Port Royal
Protected Area, which is also a Ramsar site and is in proximity to numerous national heritage sites.
Further, the Palisadoes is also considered a natural defence from storm waves for the capital city of
Kingston.

The shoreline along Palisadoes has experienced the effects of several severe storm events and in
particular, the overtopping and blocking of the roadway by sediment. In 2004, following the passage
of Hurricane lvan, 310 m of the shoreline was deemed to be in a critical state. The storm caused total
destruction of the sand dunes, inundation and blockage of the roadway with sediment and debris
(Plate 1-1, Plate 1-2, Plate 1-3), which led to the complete shutdown of the Norman Manley
International Airport (NMIA), and inability of Port Royal residents to drive to the mainland. Ivan also
led to the formation of the “Palisadoes New Beach”, 50m-wide strips of deposited sand along the
Kingston Harbour side of the Palisadoes. Robinson & Khan, 2011 suggest that if lvan was a more
powerful event, it is likely that the sea would have completely overtopped the narrow section of road
between Harbour View and the NMIA to form a channel connecting the Caribbean Sea and the harbour;
the formation of such a channel was recorded following a hurricane in 1722 (Robinson & Khan, 2011).
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Source: Photo courtesy of J. Tyndale-Biscoe Ltd.in Robinson & Khan, 2011

Plate 1-1 View of eastern Palisadoes taken a few days following the passage of Hurricane Ivan showing
overwash sediment fans on Harbour side of Palisadoes and trough behind bar forming the foreshore on the
Caribbean Sea side, both of which were absent pre-lvan

Source: Hurricane Ivan Palisadoes 007 by Brian Pengelley, Jamaican.com 1

Plate 1-2 View of the Palisadoes showing damage as a result of the passing of Hurricane Ivan in 2004

1 http://www.jamaicans.com/gallery/ivan/Hurricane lvan Palisadoes 007
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Source: Robinson & Khan, 201

Plate 1-3 View of eastern Palisadoes showing erosion on Harbour side of Palisadoes following the
passage of Hurricane Ivan (a) and Hurricane Dean (b)

Overwash and deposition of debris was also observed following Hurricane Emily in 2005, temporarily
rendering the roadway impassable (Plate 1-4). In 2007, the passage of Hurricane Dean caused
approximately 2.65 km of the Palisadoes shoreline to be in a critical state (Plate 1-3, Plate 1-5).
Damage to electric poles occurred; whereas such damage did not occur following Hurricane lvan
(Robinson & Khan, 2011). Following a subsequent event in 2007, namely Hurricane Felix, sediment
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deposition along the Palisadoes was not as severe, perhaps owing to the fact that much of the dune
sediment was removed by Dean previously.

£ » s W o
Source: Robinson & Khan, 2011

Plate 1-4 View of eastern Palisadoes during Hurricane Emily showing movement of sediment

Source: Robinson & Khan, 2011

Plate 1-5 View of eastern Palisadoes following Hurricane Dean showing sediment moved on to the road
in the vicinity of gypsum stockpiles
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Owing to the repetitive damage caused by the passage of storm events, the existence, maintenance
and improvement of the Palisadoes and its vital roadway has been a national concern for several
years. Various structures were built in an aim to curb the destruction caused by storm events.
Following Hurricane Emily in 2005, a trial rampart of boulders was constructed at a vulnerable area;
however these were destroyed as a result of Hurricane Dean in 200 (Robinson & Khan, 2011). In
1952, after the passage of Hurricane Charley a series of groynes were constructed to stabilize a
section of the roadway that had been severely eroded by wave action from the storm. These groynes
were however damaged in 2004 from Hurricane Ivan. Forgoing the rehabilitation of the entire roadway
has been considered as well, and various alternatives have been suggested. These include the
construction of a bridge across the harbour; the creation of channels across the roadway with bridges
to connect the segmented parts; and the relocation of the NMIA, Port Royal residents and other
infrastructure in place for industrial, institutional and recreational activities existing along the
Palisadoes.

1.2 PROJECT BACKGROUND

In 2008, the National Works Agency (NWA) was tasked with the responsibility of designing a method
of restoring the stability of the Palisadoes, this project being called the “Palisadoes Shoreline
Protection and Rehabilitation Project”. The NWA, in partnership with the Ministry of Local Government
and the Environment, and with the technical input from the Ministry of Science, Technology and
Environment of Cuba, prepared a report that proposed methods for the re-stabilization. This involved
dredging a burrow area close to the shore of the Caribbean Sea side of the Palisadoes and using this
material to form dunes along the shoreline. The funding source for the proposed project however
required that a reassessment of the design be done and the original proposal was modified as follows:

e The dune was replaced with rock revetment along the entire shore and elevated road with
some 3.7 km of high revetment and 1.3 km of the dune revetments to be buried under the
dredged sand.

e Revetments along the Harbour Side of the Palisadoes replaced sand bars and mangrove
forests. Mangrove seedlings less than 1m in height were transplanted to alternate sites or
housed at the mangrove nursery at the Port Royal Marine Laboratory.

The revetment construction and elevation of the road seen in Plate 1-6 and Plate 1-7 was completed
in December 2012. The work carried out necessitated the removal of coastal vegetation from both
sides of the Palisadoes and this was a major concern shared by stakeholders and relevant planning
authorities. Based on the conditions of the Beach licenses and Environmental Permits issued for the
project, the NWA is mandated to replant and restore as much of the native vegetation as possible, in
order that there is no net loss of mangroves from the project. This coastal forest rehabilitation forms
a part of Phase 2 of the Palisadoes Rehabilitation and Shoreline Protection Project, which comprises
two main components:

1. Dune nourishment and re-vegetation
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2. lIsland creation and mangrove planting

The re-vegetation of dunes and the establishment of mangrove islands address stakeholder concerns
and fulfil the criteria stipulated in the Beach licenses and Environmental Permits issued for the project.
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Plate 1-6 View of the elevated road and rock revetment along the Kingston Harbour side of the
Palisadoes, erected as part of the Palisadoes Shoreline Protection and Rehabilitation Palisadoes project
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Plate 1-7 Rock revetment along the Caribbean Sea side of the Palisadoes, erected as part of the
Palisadoes Shoreline Protection and Rehabilitation Palisadoes project

1.3 THE PROPONENT

The National Works Agency is the main government organisation directly responsible for Jamaica’s
main road network and bridges. The transportation network under the purview of the NWA consists of
approximately 5,000 km of class A, B and C roads and 736 bridges. The mission of the NWA is to
“plan, build and maintain a reliable, safe and efficient main road network and flood control system,
which: protect life and property; support the movement of people, goods and services; reduce the cost
of transportation; promote economic growth and quality of life; and protect the environment.

SUBMITTED TO: NATIONAL ENVIRONMENT & PLANNING AGENCY
SUBMITTED BY: CL ENVIRONMENTAL CO. LTD.



ENVIRONMENTAL IMPACT ASSESSMENT FOR PHASE 2 OF THE PALISADOES REHABILITATION AND SHORELINE 8
PROTECTION PROJECT, KINGSTON

2.0 PROJECT BRIEF

2.1 SCOPE OF WORKS

The Phase 2 work for the Palisadoes Rehabilitation and Shoreline Protection Project involves the
dredging of approximately 99,208 m3 of sand from the borrow area outlined by Juanes et al. (2007),
and placing this dredged material over the low crest revetment along the Caribbean Sea side of the
Palisadoes spit complex. There is also the need to create areas in the Harbour side of the tombolo to
facilitate the planting of mangroves within the Harbour. Mangrove and coastal vegetation will be
provided by the Port Royal Marine Laboratory (PRML) from their existing nurseries and replanted
according to the guidelines outlined by the University of the West Indies (UWI, Mona) study.

CEAC Solutions Co. Ltd. has been commissioned by the NWA to provide technical assistance to plan,
execute and monitor dredging operations for the creation of suitable substrate for re-vegetation of the
dunes to be formed; and plan, execute and monitor the creation of suitable areas for the planting of
mangroves on the harbour side of the Palisadoes. The approach taken by CEAC Solutions involved:
conducting stakeholders meetings; gathering anecdotal information; field investigations; defining the
trends in the climate change drivers; wave, hydrodynamic and sediment analysis studies; laboratory
testing; construction methodology study and cost estimating. An Engineering Design Report was
submitted in February 2014 that detailed the results of this work. Parallel to this, an environmental
impact assessment (EIA) was undertaken of the engineering proposal relative to the environmental
resources and socio-economic concerns. The Terms of Reference (TORs) for this EIA may be seen in
Appendix 1 and this report serves to present the findings of the EIA.

2.2 PROJECT LOCATION

The Palisadoes is situated along the south coast of Jamaica, in its capital city of Kingston. It forms the
southernmost extent of the Kingston Harbour, and the Caribbean Sea is located to its south. It is
approximately 14 km long and connects the mainland at Harbour View to Port Royal on its western tip.
Figure 2-1 depicts the general location of the proposed mangrove planting and sand dune nourishment
areas; further location detail is given in section 4.2.1 and 4.2.2.
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Figure 2-1 Location of proposed mangrove planting and sand dune nourishment areas for Phase 2 of the Palisadoes Rehabilitation and Shoreline Protection Project
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2.3 PROJECT PHASING AND SCHEDULE

2.3.1 Project Stages

The Project consists of three phases:

e Stage 1 - Preparation of the Bid document; completion of engineering works for preparation of
both replanting areas; and preparation of EIA.

e Stage 2 - Project implementation
= Dune nourishment and re-vegetation

= Island creation and mangrove planting
o Stage 3 - Post project monitoring.

Figure 2-2 illustrates the various activities and associated timelines according to each project phase.
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Gantt chart showcasing phased activities for proposed project
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2.3.2 Procurement and Costing

23.21 Summary of Costs

Procurement is envisaged in two parts, namely: dredging and placement of sand along the Palisadoes
(dune nourishment) and the supply and placement of mangrove nourishment along the harbour side.
The dredging contract is expected to involve a dredging contractor with the requisite skills and
equipment, while the mangrove nourishment contractor is expected to engage local sources of
material working under a main contractor. The engineers estimate for the project is US$4,223,154.10,
made up as follows:

e Dredging and Placement of Sand for Dune Nourishment: US$3,971,220
e Supply and Placement of Mangrove Nourishment: US$251,934.10

It is expected that in the internal project team meetings that various components of the costs will be
discussed and prioritized in order to arrive at an agreed approach in the tender document.

2.3.2.2 Dredging and Placement of Sand for Dune Nourishment

An international dredging contractor is expected to supply the material needed for the dune
nourishment activity; this consists of dredging the designated borrow areas 1 and 2 to achieve the
required volume for land reclamation of dunes 1 and 2. This material will be deposited in thin layers
over the buried revetments with sufficient intervals between successive increases in the depth of fill
to ensure that the underlying soil does not fail. Each layer shall be compacted and maintained at all
times with a sufficiently even surface in order to drain away the surface water. Quality control
measures include:

e Protection of all vegetation and/ or property within limits of disturbance.

e Periodic inspections and/ or verification by the Engineer during and after the dredging work.

e Testing of the dredged material at regular intervals to determined its uniformity/ conformity
with the source samples. Any discrepancies discovered with sediment characterization shall
be immediately brought to the attention of the engineer.

2.3.23 Supply and Placement of Sand for Mangrove Nourishment

This section of the project is aimed at providing sufficient soft coastal protection for the Palisadoes
and to rehabilitate the coastal ecosystem through mangrove re-vegetation. Four (4) mangrove
replanting areas along the Kingston Harbour will be formed to create over 6,000 m=2 of replanting area.
The filling operation shall be done by mechanical placement in the nourishment areas and shall follow
the recommended engineering and EIA guidelines.

Quality control measures include the regular sampling and testing of the fill material to determine its
uniformity/ conformity with the source samples.
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3.0 POLICY, LEGAL AND ADMINISTRATIVE
FRAMEWORK

3.1 EIA FRAMEWORK

3.11 Rationale and Basis

An Environmental Impact Assessment (EIA) is “a structured approach for obtaining and evaluating
environmental information prior to its use in decision-making in the development process. This
information consists, basically, of predictions of how the environment is expected to change if certain
alternative actions are implemented and advice on how best to manage environmental changes if one
alternative is selected and implemented” (Bisset, 1996).

The basis and rationale of an EIA has been summarised as follows2:

e Beyond preparation of technical reports, EIA is a means to a larger end - the protection and
improvement of the environmental quality of life.

e |tis a procedure to discover and evaluate the effects of activities on the environment - natural
and social. It is not a single specific analytical method or technique, but uses many
approaches as appropriate to the problem.

e |t is not a science but uses many sciences in an integrated inter-disciplinary manner,
evaluating relationships as they occur in the real world.

e |t should not be treated as an appendage, or add-on, to a project, but regarded as an integral
part of project planning. Its costs should be calculated as a part of adequate planning and not
regarded as something extra.

e EIA does not ‘make’ decisions, but its findings should be considered in policy - and decision-
making and should be reflected in final choices. Thus, it should be part of decision-making
processes.

e The findings of EIA should focus on the important or critical issues, explaining why they are
important and estimating probabilities in language that affords a basis for policy decisions.

3.1.2 National Environment and Planning Agency

The National Environment and Planning Agency (NEPA) is the government executive agency and
represent a merger of the Natural Resources Conservation Authority (NRCA), the Town Planning
Department (TPD) and the Land Development and Utilization Commission (LDUC). Among the reasons
for this merger was the streamlining of the planning application process in Jamaica. The Agency is
moving towards one application to NEPA for new developments and new modifications that will review

2 Wood, C., “Environmental Impact Assessment: A Comparative Review” p. 2. (from Caldwell, 1989, p.9)
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and approve environmental aspects as well as planning, building control and zoning considerations. It
is this agency that will review the Environmental Impact Assessment.

The National Environment and Planning Agency (NEPA) has been given responsibility for environmental
management in Jamaica under the NRCA Act of 1991. Since the promulgation of the Act, the NRCA
has been developing local standards. The Act was strengthened by supporting regulations, which
became effective in January 1997. The underlying principles, which have been used in the
development of the Act, are:

e The Polluter pays Principle
e The Cradle to Grave approach to waste management

3.1.3 Permits and Licenses

The Environmental Permit and License System (P&L) is administered by NEPA through the Applications
Section. It was introduced in 1997 to ensure that all developments meet required standards and
negative environmental impacts are minimized. Under the NRCA Act of 1991, the NRCA has the
authority to issue, suspend and revoke environmental permits and licenses. An applicant for a Permit
or License must complete a Permit Application Form (PAF) as well as a Project Information Form (PIF)
for submission to the NRCA/NEPA.

3.1.4 EIA Components

3.14.1 Process
The EIA Process is described below:

e The NRCA permit procedure is initiated by the submission of the Project Information Form (PIF)
to the Authority. The PIF screening form is reviewed to determine whether an EIA is required
and to begin determining areas of environmental significance, especially in waste discharge.

e Based on the review of the PIF, the NRCA advises if an EIA would be required for the proposed
project and determines the scope of the EIA through proposed Terms of Reference (TORs). The
TORs are proposed using NRCA guidelines and are ultimately approved by the NRCA. Appendix
1 gives the approved final TORs for the proposed project.

e The NRCA requires that the EIA include the following;:

o A description of the present environment, i.e. physical, biological and social
environment. This includes, for example, consideration of economic situations,
cultural heritage and ecological preservation;

o A description of the significant impacts the environmental professionals expect the
development to have on the environment, compared to the environment that would
remain if there were no development. This will include indirect and cumulative
impacts;
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o An analysis of alternatives that were considered in order to consider means of
minimising or eliminating the impacts identified above; and

o An Environmental Management Plan, which includes a Monitoring & Hazard
Management Plan and an Auditing schedule.

e The NRCA guidance on ElAs states that this process “should involve some level of stakeholder
consultation in either focus groups or using structured questionnaires.” A draft EIA is
submitted to the developer to solicit the proponents’ input into the description of the project
(to check for accuracy of statements, and to enter into realistic discussions on the analysis of
alternatives, as well as to inform the proponents of any other relevant legislation with which
they must comply).

o Eleven copies of the finalised draft are then submitted to NRCA, two to the client, and the
consultant keeps one (14 in all are produced). The NRCA distributes these to various other
public sector institutions who sit on the Technical Committee (e.g. Water Resources Authority
(WRA), Environmental Control Division in the Ministry of Health (ECD), Jamaica National
Heritage Trust (JNHT)) for their comments. Typically this depends on the nature of the project.

o As deemed necessary by the NRCA, Public Meetings are then held, following the deposition of
the Draft EIA at Parish Libraries (by the NRCA). A verbatim report of the public meetings is
required, as well as a summary report of the main stakeholder responses which emerged.

e The comments of the NRCA, the other GOJ interests and the public are compiled and submitted
in writing to the consultant not only for finalisation of the report, but for incorporation into the
development’s design.

e The NRCA then reviews this report again, and if further clarifications are needed, these are
again requested. Once the NRCA is satisfied, the EIA is submitted to the Technical Committee
of the NRCA Board for final approval. If the EIA is not approved, the proponents may appeal to
the Office of the Prime Minister.

3.14.2 Public Participation

There are usually two forms of public involvement in the EIA process. The first is direct involvement of
the affected public or community in public consultations during the EIA study. These consultations
allow the developer to provide information to the public about the project and to determine what issues
the public wishes to see addressed. The extent and results of these consultations are included in the
documented EIA report.

The second level of involvement is at the discretion of the NRCA and takes place after the EIA report
and addendum, if any, has been prepared and after the applicant has provided the information needed
for adequate review by NRCA and the public.

Community interaction and transparency is a critical area of focus for the success of this development
and the second level of involvement described above is possible. Please see Appendix 3 for the NRCA
reference document entitled “Guidelines for Public Participation” in ElAs.
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3.2 NATIONAL LEGISLATION

ElAs are not only recommended in project design, but also required by Jamaican legislation. The
following sections include a discussion of relevant national legislation, regulations/standards, policies
and other material thought to be relevant to the proposed project. The following main areas are
covered:

e Development Control: construction (including building codes and site management controls)
and subsidiary inputs (quarry material, etc.), public safety and vulnerability to natural disasters

e Environmental Conservation: forestry, wildlife and biodiversity, protected areas and species,
water resources, heritage and cultural resources.

e Public Health & Waste Management: air quality, noise levels, public health, solid waste, storm
water, etc.

The roles of agencies with responsibility for implementing legal mechanisms are described where
applicable.

3.21 Development Control

3211 The Town and Country Planning Act (TCP Act) 1957 (Amended 1987)

The Town and Country Planning Act (TCP Act) 1957 (Amended 1987) provides the statutory
requirements for the orderly development of land through planning, as well guidelines for the
preparation of Development Orders. A Development Order is a legal document which is used to guide
development in the area to which it applies and the TCP Act is only applicable in an area where a
Development Order exists. It constitutes land use zoning map/s, policy statements and standards
relating to land use activities. It is intended to (among other things) secure proper sanitary conditions
and conveniences, co-ordinate the delivery of roads and public services, protect and extend amenities
and conserve and develop the resources of the area to which it applies. Other stipulations under the
TCP Act are made for Advertisement Control Regulations, Petrol Filling Stations and Tree Preservation
Orders. Tree Preservation Areas and Conservation Areas (as specified areas the gazetted Development
Orders) are two types of protected areas associated this Act.

The TCP Act establishes the Town and Country Planning Authority, which in conjunction with the Local
Planning Authorities (Parish Councils), are responsible for land use zoning and planning regulations as
described in their local Development Orders. The TCP Act is administered by the National Environment
and Planning Agency.

As seen in Figure 3-1, the Development Order relevant to this proposed is the Kingston Confirmed
Development Order 1966. Though outdated, this is the main piece of legislation used to guide the
development within the parishes of Kingston and St. Andrew. Efforts were made to update this
document; in 2010, the Local Area Planning Branch (NEPA) reported that the Draft Kingston and St.
Andrew Development Order is intended to bring the entire parishes of Kingston and St. Andrew under
Planning Law (The Local Area Planning Branch, NEPA, 2010). In addition, a Draft Kingston and St.
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Andrew Sustainable Development Plan (2005) exists (Kingston and St. Andrew Parish Corporation,
2012). The Sustainable Development Plan (SDP) for KSA focuses on planning and the need for
innovative and dynamic planning initiatives in order to respond to demands3. Strategic goals include:

e Improve living Conditions for KSA residents

e Promote growth and increased productivity of City outputs, broad based employment,
investment and trade

e Sustainable manage and conserve natural, cultural and built environment

e Establish a safe city and ensure a significant reduction in crime and violence

e Support stronger, more effective system and local governance

The local planning authority for the development is the Kingston and St. Andrew Parish Corporation
(KSAC). Its functions include granting permission to develop land (based on the Development Order
and subject to approval by TCPA), maintaining a public register on land development applications, and
enforcing planning controls. Continued proactive communication with the Parish Council is
recommended in order to keep them informed and in dialogue on the activity in their jurisdiction. This
will also be the approach of the environmental consulting team in deliberating environmental aspects
of the planning and approval process.

3 http://www.iuc.edu.jm/imagine/subpage.php?id=context
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Figure 3-1 Development Order Areas in Jamaica

4 http://www.nepa.gov.jim/symposia_03/Laws/Maps/Map of Development Orders.htm
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3.2.1.2 Parish Councils Act 1901 (Amended2007)

Under the Parish Council Act each Local Planning Authority (Parish Councils) may revoke or alter
regulations concerning the construction and restrictions as to the elevation, size and design of
buildings built with the approval of the relevant Minister. It may also make regulations concerning the
installation of sewers on premises. As mentioned previously, the Kingston and St. Andrew Parish
Corporation (KSAC) is the local planning authority with responsible for development within the study
area for the proposed project.

3.2.1.3 The Exclusive Economic Zone Act 1993

The Exclusive Economic Zone Act is designed to protect the living and non-living resources in the
Exclusive Economic Zone (EEZ). It speaks to the establishment of the EEZ, a marine zone prescribed
by the United Nations Convention on the Law of the Sea with its inner limit the boundary line of the
seaward limit of the territorial sea (and subject to subsection (3) of the Act) and its outer limit two
hundred nautical miles from the baselines from which the breadth of the territorial sea is measured.
The Act stipulates conditions for the exploration for and exploitation of living and non-living resources
of the zone, in addition to the powers and duties of marine officers.

It should be borne in mind during the construction phases of the project, that under this Act, it is an
offence, to exploit living and non-living creatures and conduct research without a licence.

3.21.4 The Maritime Areas Act 1996

Under this Act, Jamaica is declared an archipelagic State and defines the internal waters as areas of
the sea which are on the landward side of the closing lines within the archipelagic waters. It states
that the archipelagic baselines shall consist of straight baselines joining the outermost points of the
outermost islands and drying reefs of Jamaica and the breadth of the territorial sea, the contiguous
zone and the continental shelf shall be measured from the archipelagic baselines. As an archipelagic
State, the sovereignty of Jamaica extends to the waters enclosed by the archipelagic baselines, as well
as the air space over the archipelagic waters, their bed and subsoil and the resources, living and non-
living, with the boundaries. Stipulations regarding infrastructure within and passage through the
archipelagic waters are made as well as limits and jurisdictions regarding the contiguous zone and
continental shelf

Offences under this Act must be borne in mind during construction activities. Offenses include the
refusal, neglect or failure to comply with directive of Marine Officer or to produce licence to Marine
Officer and participation while on the vessel in acts contrary to Jamaica’s peace, order or security.

3.2.1.5 The Port Authority Act 1972

Under the Port Authority Act, the Port Authority was established as the primary maritime agency
responsible for the regulation and development of Jamaica’s port and shipping industry. The Marine
Board was further established to make rules for the regulation and control of harbour and ship
channels. It allows for the prohibition of the discharge of rubbish, earth, stone, ballast, mud, oil,
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mixtures with oil or its residues, as well as the removal of stones and gravel from reefs, shoals, or cays.
In addition, the construction of structures on or over the water, or dredging activities is regulated under
this Act.

3.2.1.6 The Harbours Act 1874

The Harbours Act speaks to the declaration of harbours and appointment of Harbour Masters. Section
7 allows the Marine Board to make rules for the regulations and control of any harbour. Under this
section, the Harbour Rules 1971 were passed and these apply to any boat or vessel using any harbour
in the Island, or the channels or approaches to such harbour. Stipulations pertaining to safety and
conduct are included.

3.2.1.7 The Shipping Act 1998

The Act speaks to a range of shipping activities, including registration of ships and small vessels,
taxation, manning, welfare of seamen, safety, wreck and salvage. The Maritime Authority was
established to implement the provisions of the Shipping Act, and amongst its functions are
administration of the registration of ships, regulation of shipping safety and inspection of ships for the
purposes of maritime safety and prevention of marine pollution.

3.2.1.8 The Beach Control Act 1956 and the Beach Control (Amendment) Act 2004

This Act was passed in 1956 to ensure the proper management of Jamaica’s coastal and marine
resources by means of a licensing system. This system regulates the use of the foreshore and the floor
of the sea. In addition, the Act speaks to other issues including access to the shoreline, rights related
to fishing and public recreation and establishment of marine protected areas. Under section 5 of this
act, it is an offence to encroach on the foreshore or floor of the sea for a public or commercial purpose
without a licence.

The Beach Control (Licensing) Regulations 1956 require a permit for any works on a beach, coastline
or foreshore. Application for this permit must be made to NEPA. The requirements of the permit include
a Notice of Application to be posted on the landward and seaward sides of the property and said Notice
should be served on adjoining neighbours. Member of the Natural Resources Conservation Authority
or any officer authorised by the Authority may conduct investigations to ensure compliance with licence
and require information to be furnished.

In addition, the following regulations also fall under the Beach Control Act 1956:

e The Beach Control (Hotel, Commercial and Public Recreational Beaches) Regulations 1978
e The Beach Control (Safety Measures) Regulations 1957

3.2.1.9 The Jamaica National Heritage Trust Act 1985

The Jamaica National Heritage Trust Act established the Jamaica National Heritage Trust (JNHT) and
has been in operation since 1985. The main goal is the preservation and protection of the country’s
national heritage. The Palisadoes/ Port Royal area was declared a National Heritage Site on July 22,
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1999 under the Jamaica National Heritage Trust Act 1985. This area includes part of Harbour Head
Pen, the Palisadoes and Port Royal in the parishes of Kingston and St. Andrew, and the adjoining sea
and cays.

The Act states the following offences are liable to a fine and/or imprisonment:

e Wilfully defacing, damaging or destroying any national monument or protected national
heritage;

o Wilfully defacing, destroying, concealing or removing any mark affixed or connected to a
national monument or protected national heritage;

e Altering any national monument or marking without the written permission of the Trust;

e Removing any national monument or protected national heritage to a place outside of Jamaica.

3.2.1.10 The Mining Act 1947 (Amended 1995)

The Mining Act provides the legal framework governing mining and its operations. It also indicates the
sanctions or penalties for non-compliance. According to this Act, any person who prospects or mines
otherwise than in accordance with the provisions unlawful of the Act shall be guilty of unlawful
prospecting or unlawful mining. The Mining Act details provisions regarding prospecting rights and
licenses; mining leases and operation; passage ways; and possessions and purchase of materials. The
Mining Regulations 1947 and the Mining (Safety and Health) Regulations 1977 are the two ancillary
regulations associated with this Act. It is administered by the Mines and Geology Division, Ministry of
Water, Land, Environment and Climate Change.

3.2.1.11 The Quarries Control Act 1984 and the Quarries Control (Amendment) Act 1994

The Quarries Control Act is administered by the Mines and Geology Division It regulates the extraction
of material such as sand, marl, gypsum, and limestone for construction purposes. Quarry zones and
licenses, quarry tax, enforcement, safety, Quarry Advisory Committee, fines for illicit quarrying and
bonds for restoration are addressed in this act.. A license is required for establishing or operating a
quarry, unless the Minister decides to waive this requirement based on the volume of material to be
extracted (if the mineral to be extracted is less than 100 cubic metres, a license may not be required).

3.2.2 Environmental Conservation

3221 Policy for the National System of Protected Areas 1997

The system of protected areas should be an essential tool for environmental protection, conserving
essential resources for sustainable use, helping to expand and diversify economic development, and
contributing to public recreation and education. Six types of protected areas are proposed in order to
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encompass the diverse natural resources and landscape, and are comparable to those of the IUCN
(International Union for Conservation of Nature) °:

1) National Nature Reserve/Wilderness Area (Equivalent to IUCN Category I)
2) National Park, Marine Park (Equivalent to IUCN Category ).

3) Natural Landmark/National Monument (Equivalent to IUCN Category IlI)

4) Habitat/Species Management Area (Equivalent to IUCN Category V)

5) National Protected Landscape, or Seascape (Equivalent to IUCN Category V)
6) Managed Resource Protected Area (Equivalent to [IUCN Category VI)

This legislative instrument is a White Paper and essentially proposes a comprehensive protected areas
system for Jamaica. However, as seen in Table 3-1, there are a greater number of protected area
categories existing at present than being proposed, with varying responsible agencies and legislative
tools.

Table 3-1 Existing categories of protected areas in Jamaica (as at 1 January 2012) - protected area
system categories

Source: (Protected Areas Committee, 2012)

CATEGORY

RESPONSIBLE AGENCY

LAW

Protected Area

Forestry Department: Water, Land,
Environment and Climate Change (MWLECC)

Forest Act, 1996 and Forest
Regulations

NEPA: MWLECC

NRCA Act, 1991

NEPA: MWLECC

Beach Control Act, 1956

National Park

NEPA: MWLECC

NRCA Act, 1991

Marine Park

NEPA: MWLECC

NRCA Act, 1991

Environmental Protection
Area

NEPA: MWLECC

NRCA Act, 1996

Forest Reserve

Forestry Department: MWLECC

Forest Act, 1996 and Forest
Regulations

Fish Sanctuary

Fisheries Division: Ministry of Agriculture and
Fisheries

Fishing Industry Act, 1976

National Monument

Jamaica National Heritage Trust(JNHT)
Ministry of Youth and Culture (MYC)

JNHT Act, 1985

Protected National Heritage

JNHT: MYC

JNHT Act, 1985

Game Sanctuary

NEPA (NRCA): MWLECC

Wild Life Protection Act, 1945

Game Reserve

NEPA (NRCA): MWLECC

Wild Life Protection Act, 1945

Table 3-2

Existing categories of protected areas in Jamaica (as at 1 January 2012) - other designations
not considered part of the system

5 It should be noted that since the publication of the Policy for Jamaica’s System of Protected Areas 1997, the IUCN has
revised the categories system and guidelines
(http://cmsdata.iucn.org/downloads/guidelines for applying protected area management categories.pdf)
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Source: (Protected Areas Committee, 2012)

CATEGORY

RESPONSIBLE AGENCY

LAW

Tree Order Preservation

Local Authority (Town and Country Planning
Authority): MWLECC and Local Government
Department, through Parish Councils

Town and Country Planning Act,
1958

Conservation Area

NEPA (Town and Country Planning Authority,
parish councils): MWLECC

Town and Country Planning Act,
1958

Protected Watershed NEPA (NRCA): MWLECC Watershed Act, 1963 Protection
Table 3-3 Existing categories of protected areas in Jamaica (as at 1 January 2012) - international
designations

Source: (Protected Areas Committee, 2012)

CATEGORY RESPONSIBLE AGENCY CONVENTION
Convention on Wetlands of
. . International Importance especially
Ramsar Site NEPA (NRCA): MWLECC as Waterfow! Habitat (Ramsar
Convention)
World Heritage Site (no existing sites, Jamaica National Heritage . .
however submissions have been made) Trust: MYC World Heritage Convention

The Natural Resources Conservation Authority (NRCA)/National Environment and Planning Agency
(NEPA) is the lead agency with responsibility for the protected area system; however a number of other
government , local management entities, non-governmental entities, privet sector and individuals are
outlined as important role players as well.

The proposed study falls within an area (Palisadoes/ Port Royal) protected under various legal
instruments and agreements:

e Natural Resources Conservation Authority Act (NRCA) (1991) - The Palisadoes/ Port Royal
Protected Area (PPRPA) was declared as a protected area on September 18, 1998.

e Jamaica National Heritage Trust Act - Declared a National Heritage Site on July 22, 1999.

e Convention on Wetlands of International Importance (Ramsar) - Designated a Wetland of
International Importance (Ramsar Site) in April 2004.

National Environment and Planning Agency (NEPA) is the primary management institution; NRCA,
Fisheries Division, JNHT, TPDCo and the University of the West Indies (UWI) also participate in

management efforts. 6

6 http://campam.gcfi.org/CaribbeanMPA/pdfexport/pdf generator.php?mpald=347
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Figure 3-2 Protected areas system in Jamaica
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3.2.2.2 Natural Resources Conservation Act 1991

The Natural Resources Conservation Act (NRCA) may be considered Jamaica's umbrella environmental
law. The purpose of the Act is to provide for the management, conservation and protection of the
natural resources of Jamaica. This Act was passed in the Jamaican Parliament in 1991 and
subsequent to this; the Natural Resources Conservation Authority (NRCA) was established. The NRCA
Act, under Sections 9 and 10 specifies that an Environmental Impact Assessment (EIA) is required
from an applicant for a permit for undertaking any new construction, enterprise or development. It
also speaks to the designation of national parks, protected areas etc.

The Act also gave power of enforcement of a number of environmental laws to the NRCA, namely the
Beach Control Act, Watershed Act and the Wild Life Protection Act, as well as a number of regulations
and orders including

e The Natural Resources (Permit and Licences) Regulations (1996)

e The Natural Resources (Marine Park) Regulations 1992, The Natural Resources (Marine Park)
(Amendment) Regulations 2003

e The Natural Resources (Prescribed Areas) (Prohibition of Categories of Enterprise,
Construction and Development) Order 1996

As mentioned previously, the proposed study falls within a protected area, the Palisadoes/ Port Royal
Protected Area (PPRPA) and is also a designated National Heritage and Ramsar Site. Management
and oversight of this protected area is primarily the responsibility of the National Environment and
Planning Agency (NEPA), as well as other supporting organizations including Fisheries Division, JNHT,
TPDCo and the University of the West Indies (UWI).

3.2.2.3 The Natural Resources (Permit and Licences) Regulations (1996)

A permit and licencing system was established under these regulations in order to control the
undertaking of any new construction or development of a prescribed nature in Jamaica and the
handling of sewage or trade effluent and poisonous or harmful substances discharged into the
environment.

3.2.24 The Natural Resources (Prescribed Areas) (Prohibition of Categories of Enterprise,
Construction and Development) Order 1996

The Natural Resources (Prescribed Areas) (Prohibition of Categories of Enterprise, Construction and
Development) Order (1996) and the Permits & Licensing Regulations was passed as a result of section
9 of the NRCA Act. Section 9 of the NRCA Act declare the entire island and the territorial sea as
‘prescribed area’, in which specified activities require a permit, and for which activities an
environmental impact assessment may be required. As discussed previously, an EIA was required for
the proposed project and this report fulfils one component of the EIA process.
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3.2.25 The Fishing Industry Act 1975

The Fishing Industry Act 1975 is the overarching instrument relating to fishing activities within
Jamaica. The Act also speaks to registration and licensing, fisheries protection, prohibited activities
and the declaration of an area as a fish sanctuary. The following instruments fall under the Fishing
Industry Act 1975:

e The Fishing Industry (Exemption) Order 1976

e The Fishing Industry (Declaration of Close Season) (Lobsters) 1987

e The Fishing Industry Regulations 1976

e The Fishing Industry (Conservation of Conch (Genus Strombus)) Regulations 2000
e The Fishing Industry (Special Fishery Conservation Area) Regulations 2012

Under the most recent Fishing Industry (Special Fishery Conservation Area) Regulations 2012, Special
Fishery Conservation Areas (SFCAs), more commonly known as fish sanctuaries, are declared. SFCAs
do not exist in proximity to the proposed project area. Further, although fishing is not an activity to be
carried out intentionally during the proposed project, it must be kept in mind during construction
activities that it is an offence, during closed seasons, to take, disturb or injure fish, as well as to destroy
or land berried lobster and spiny lobster smaller than 3 inches (7.5 cm).

3.2.2.6 Wild Life Protection Act 1945

The Wild Life Protection Act of 1945 is mainly concerned with the protection of specified faunal species
and is the only statute in Jamaica specifically designated to this. This Act protects several rare and
endangered faunal species including six species of sea turtle, one land mammal, one butterfly, three
reptiles and a number of game birds. A list of these protected species is provided in this Act under the
Second and Third Schedules and is presented in Figure 3-3. The establishment of two types of
protected areas, namely Game Sanctuaries and Game Reserves is authorized under this Act.

Offenses cited under this Act and relevant to the marine realm should be borne in mind particularly
during construction phases. These include possession of all or part of protected animal or bird;
possessing, killing, injuring or taking immature fish; cause or knowingly allowing entry of trade
effluent/industrial waste, noxious, polluting substances into any body of water with fish; and taking,
possessing or trying to sell turtle eggs, amongst others. Further, it is imperative that all persons are
mindful of the endangered species protected under this law and as shown in Figure 3-3. Mention
must also be made of the wetland areas designated as Ramsar sites.
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Protected Jamaican Animals

Common Names

Sperm Whale

Baird’s beaked Whale
Short-finned pilot Whale
Humpback Whale

Common Bottlenose Dolphin
Pantropical spotted Dolphin
‘West Indian Manatee
Caribbean Monk Seal (Pedro Seal)
Jamaican Hutia (Coney)
American Crocodile
Jamaican Iguana

Yellow Snake/Tamaican Boa
Green Turtle

Hawksbill Turtle
Loggerhead Turtle

Atlantic Kemps Ridley
Leatherback turtle

Reid Seahorse

TJamaican Kite Swallowtail
Giant Swallowtail Butterfly
Black Coral

‘White Coral

All birds are protected except the following:

Cattle Egret
Rock Dove (Pigeon)
Ringed-turtle Dove (Barble Dove)

European Starling

Protected animals in Jamaica

7 http://www.nepa.gov.jm/publications/brochures/flyers/protected%20Jamaican%20animals.pdf

Scientific Names
Physeter macrocephalus
Berardius bairdii
Globicephala macrorhynchus
Megaptera novaeangliae
Tursiops truncatus
Stenella attenuata
Trichechus manatus manatus
Monachus tropicalis
Geocapromys brownii
Crocodylus acutus
Cyclura collei

Epicrates subflavus
Chelonia mydas
Eretmochieys imbricata
Caretta caretta
Lepidochelys kempii
Dermochelys coriacea
Hippocampus reidii
Eurytides marcellinus
Papilio homerus
Antipathes species

Scleractinian or Madreporarian

Bubulcus ibis
Columba livia
Streptopelia risoria

Sturnws vulgaris

Source: National Environment and Planning Agency (NEPA) 7
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Protected Jamaican Animals Cont’d

All birds are protected except the following:

Saffron Finch (Wild Canary) Sicalis flaveola

House Sparrow Passer domesticus
Yellow-crowned Bishop Euplectes afer

Red Bishop Euplectes orix

Nutmeg Mannikin Lonchura punctulata
Chestnut Mannikin Lonchura Malacca
Shiny Cowbird Molothrus bonariensis
Chickens Gallus gallus

Geese Anser spp.

Turkey Meleagris galiopavo
Guinea fowl Mimida meleargris
Pea fowl Pavo cristatus
Budgerigars Melopsittacus undulates
Cockatiel MNymphicus hollandicus

Ducks excluding endemic and migratory species

GAME BIRDS (These are protected outside of the bird shooting season)

Mourning Dove (Long tailed Pea Dove) Zenaida macroura
‘White-winged Dove Zenaida asiatica
‘White-crowned Pigeon (Bald pate) Columba leucocephala
Blue-winged Teal Anas discors
Green-winged Teal Anas crecca

Prepared by the Biodiversity Branch, National Environment and Planning Agency
Updated March, 2005
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3.2.2.7 The Endangered Species Act 2000

The Endangered Species (Protection, Conservation and Regulation of Trade) Act was created in 2000
in order to ensure the codification of Jamaica’s obligations under the Convention for the International
Trade in Endangered Species of Wild Fauna and Flora. This Act governs international and domestic
trade in endangered species in and from Jamaica. Under this act, the functions of NEPA include the
grant of permits and certificates for the purpose of international trade, the determination of national
guotas and the monitoring of the trade in endangered species. Sea turtles, in addition, to yellow
shakes and parrots are often traded illegal internationally and are endangered. Offenses cited under
this Act, including the trade in any endangered species without a certificate or permit should be borne
in mind throughout the project duration.

3.2.2.8 Water Resources Act 1995

The Water Resources Act (1995) was promulgated in the Jamaican Parliament in September 1995
and ratified in April 1996. It ensures the proper administration, development and optimal use of
Jamaica’s water resources. This Act established the Water Resources Authority (WRA), which is
authorized to regulate, allocate, conserve and manage the water resources of the island.

3.2.2.9 Towards an Ocean and Coastal Zone Management Policy in Jamaica 2000

The Council on Ocean and Coastal Zone Management was established in 1998, with responsibility of
defining a national policy for Ocean and Coastal Zone Management. The aim of this policy document
is to develop a policy that will “enhance the contribution of economic sectors to the integrated
management of coastal areas by developing awareness in sector line agencies and resource users.”
The document recognises the extensive use and resulting degradation of coastal and ocean resources
in Jamaica, including coral reefs, mangroves and seagrass beds, as well as non-living resources such
as sand.

3.2.2.10 Towards a Beach Policy for Jamaica (A Policy on the Foreshore and the Floor of the Sea)
2000 (DRAFT)

This green paper recognizes the value of beaches in Jamaica and importance of proper management

and protection. It was developed in order review and update existing policies, as well as prepare a

comprehensive policy that considered new areas of concern at the time, including erosion and

pollution. The policy seeks to balance, the different interests of the main users of the beach - the

public, the private sector and fishermen.

3.2.2.11 National Policy for the Conservation of Seagrasses 1996 (DRAFT)

This policy is in its drafting stage and was created in recognition of the values that seagrass possess.
The issuing of licenses or permits for development activities including dredging and the disposal of
dredged material which have the potential to affect seagrass beds are covered by this draft policy.
Though a draft policy at present, the value of seagrass ecosystems should be kept in mind and efforts
must be made to conserve these habitats as best as possible. For these reasons, marine assessments
were included as part of the biological surveys.
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3.2.2.12 Coral Reef Protection and Preservation Policy and Regulation 1997 (DRAFT)

This draft policy and regulation document aims to regulate coastal zone development as it relates to
coral reef destruction and or degradation. It discusses the functions and uses of coral reefs, as well
as the various issues affecting coral reef ecosystems. The aim of the policy is to ensure the
conservation of coral reefs in order to sustain their ecological and socio-economic functions. Though
in its drafting stage, the value of coral reef ecosystems should be kept in mind and efforts must be
made to avoid destruction and degradation of these habitats as best as possible. For these reasons,
marine assessments were included as part of the biological surveys.

3.2.2.13 A Policy towards Dolphin Conservation in Jamaica 2003

This document recognises regional and local threats to Bottlenose Dolphins, including habitat
degradation, fishery conflicts, pollution and overkilling.

3.2.2.14 DRAFT Policy and Regulation for Mangrove & Coastal Wetlands Protection

As outline in this draft policy, the Government of Jamaica has adopted the policy and regulation in
order to promote the management of coastal wetlands. The policy seeks to:

e Provide protection against dredging, filling, and other development;

e Designate wetlands as protected areas;

e Protect wetlands from pollution particularly industrial effluent sewage, and sediment;

e Ensure that all developments planned for wetlands are subject to an Environmental Impact
Assessment (EIA);

e Ensure that traditional uses of wetlands are maintained;

3.2.2.15 The Forest Act 1996

The 1996 Forest Act repealed the 1937 legislation and was the legal basis for the organization and
functioning of the Forestry Department. The Forestry Department is the lead agency responsible for
the management and conservation of the forest resources in Jamaica. The management of forests on
a sustainable basis in an aim to maintain and increase the environmental services and economic
benefits is the Forestry Department’s main function. A "Forest Reserve" is defined to be any area of
land declared by or under this Act to be a forest reserve. In 1938, the Forest Branch gazetted some
78,800 hectares of Crown Lands as forest reserves, this making up more than 75% of the present day
forest reserves (Figure 3-4). Though the proposed project is marine-based and does not fall within
forest reserve, mention should still be made as it relates to any land-based project operations
associated with the project that may be in proximity of any forest estates (see Figure 3-4).
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FORESTRY DEPARTMENT
FOREST ESTATE

WESTERN ZONE

North Western Region

South Western Region

EASTERN ZONE

North Eastern Region

South Eastern Region

| Nosth Western Region North Eastern Region
Forest Reserves (FR) - 26 046 hectaces. Forest Reserves (FR) - 30 441 hactares
Crewn Lands - 4914 hectares  Crovm Lands - 1 759 hectares
Private FR and Forost Manogonsint Areas - 57 bactares  Private FR and Fosest Management Areas - 0 hoctaras
National Water Commizsion Lands - 0 hoctares National Water Commission Lands - 138 hectaros.
South Western Region South Bastern Region
Forest Resarves - 20 984 hactares Forest Reseryes - 28 041 hectares
Crewn Lands « 1453 hoctates  Crovm Lands - 8 459 hactares.
Private FR and Forost Managonwnt Ateos - O hactares Privato FR and Forost Managoment Areas - 0 hoctaros

National Water Commission Lands - 0 hoctares National Water Comission Lands - 1201 hectares.

1:250,000
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Source: Forestry Department 8

Figure 3-4 Map showing forest estates across the island, including reserves, crowned lands, private areas and NWC lands

8 http://www.forestry.gov.jm/images/res250k bg.jpg
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3.2.3 Public Health & Waste Management

3.2.3.1 Water Quality Standards

The NRCA has primary responsibility for control of water pollution in Jamaica. National Standards for
industrial and sewage discharge into rivers and streams, in addition to standards for ambient
freshwater exist. For drinking water, World Health Organization (WHO) Standards are utilized and
these are regulated by the National Water Commission (NWC).

Table 3-4 Draft national ambient marine water quality standards for Jamaica, 2009

Source: National Environment and Planning Agency (NEPA)

Parameter Measured as Standard Range Unit
Phosphate, P* 0.001-0.003 mg/L
Nitrate, N** 0.007-0.014 mg/L
BODs 0 0.0-1.16 mg/L
pH 8.00-8.40
2-256 MPN/100mL
Total Coliform
Faecal Coliform <2-13 MPN/100mL

*Reactive phosphorus as P
**Nitrates as Nitrogen

Water quality is a crucial aspect of the proposed project and efforts must be made to ensure water
quality is not adversely affected. Water quality assessment is a main part of the environmental
description for the project and various parameters were assessed prior to project implementation for
the purposes of this EIA, and are to be monitored throughout breakwater construction and post-
construction.

3.23.2 The National Solid Waste Management Authority Act 2001

The National Solid Waste Management Authority Act of 2001 is “an act to provide for the regulation
and management of solid waste; to establish a body to be called the National Solid Waste
Management Authority and for matters connected therewith or incidental thereto”. The National Solid
Waste Management Authority (NSWMA) was established in April 2002 as a result of this Act to
effectively manage and regulate the collection and disposal of solid waste in Jamaica. As such, the
NSWMA aims to safeguard public health and the environment by ensuring that domestic waste is
collected, sorted, transported, recycled, reused or disposed of in an environmentally sound manner.
In addition, public awareness and education is a part of their responsibilities.

3.2.3.3  Public Health Act 1985

The Public Health Act is administered by the Ministry of Health through Local Boards, namely the parish
councils. The Public Health (Nuisance) Regulations 1995 aims to, control reduce or prevent air, soil
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and water pollution in all forms. KSAC is the local authority responsible for development within the
study area. Offences listed above must be adhered to during the project cycle.

3.2.34 The Natural Resources (Hazardous Waste) (Control of Transboundary Movement)
Regulations 2003

These regulations control transboundary movement and prevent the illegal trafficking of certain
hazardous wastes. These regulations seek to implement the Basel Convention on the Transboundary
Movement of Hazardous Waste. Itis an offence to unlawfully dump or otherwise dispose of hazardous
waste in area under jurisdiction of Jamaica. “Area under Jamaica’s jurisdiction” includes any land,
marine area or air space within which Jamaica exercises administrative or regulatory responsibility;
internal waters and the Exclusive Economic Zone; and any ship or aircraft registered in Jamaica. Waste
resulting from the proposed project should be properly disposed of, and special attention should be
paid to those considered hazardous under these regulations and as listed above.

3.2.35 Noise Abatement Act 1997

The Noise Abatement Act of 1997 was created in order to regulate noise caused by amplified sound
and other specified equipment. This act has been said to address “some concerns but is too narrow
in scope and relies on a subjective criterion” (McTavish). Given this, McTavish conducted a study to
recommend wider and more objective criteria in accordance with international trends and standards,
but tailored to Jamaica’s conditions and culture. To date, apart from the Noise Abetment Act (1997),
Jamaica has no other national legislation for noise.

3.24 Additional Guidelines

In addition to the legislative instruments outlined in previous sections, there are a number of
guidelines prepared by NEPA that are important to the execution of this project:

e NRCA Guidelines for the Environment Impact Assessment 1998

¢ NRCA Guidelines for the Deployment of Benthic Structures 1996

o NRCA Guidelines for Development in the Coastal Zone in Jamaica 1998

o NRCA Guidelines for the Planning and Execution of Coastal and Estuarine Dredging Works and
Disposal of Dredge Materials

o NRCA Guidelines Pertaining to Marinas and Small Craft Harbours

e NRCA Guidelines for the Planning, Construction and Maintenance of Facilities for
Enhancement and Protection of Shorelines

o NRCA Handbook for Development in the Coastal Zone of Jamaica

3.3 REGIONAL AND INTERNATIONAL LEGISLATIVE AND
REGULATORY CONSIDERATIONS
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3.31 Cartagena Convention (Convention for the Protection and Development of
the Marine Environment of the Wider Caribbean Region), 1983

Adopted in March 1983 in Cartagena, Colombia, the Convention for the Protection and Development
of the Marine Environment of the Wider Caribbean Region, more commonly referred to as the
Cartagena Convention, is the sole legally binding environmental treaty for the Wider Caribbean. The
Convention came into force in October 1996 as a legal instrument for the implementation of the
Caribbean Action Plan and represents a commitment by the participating countries to protect, develop
and manage their common waters individually and jointly. The Convention is currently supported by
three Protocols as follows:

e The Protocol Concerning Co-operation in Combating Oil Spills in the Wider Caribbean Region
(The Qil Spills Protocol), which was adopted and entered into force at the same time as the
Cartagena Convention;

e The Protocol Concerning Specially Protected Areas and Wildlife in the Wider Caribbean Region
(The SPAW Protocol), which was adopted in two stages, the text in January 1990 and its
Annexes in June 1991. The Protocol entered into force in 2000;

e The Protocol Concerning Pollution from Land-based Sources and Activities in the Wider
Caribbean Region (LBS Protocol), which was adopted in October, 1999.

3.3.2 United Nations Convention on Biological Diversity

Signed by 150 government leaders at the 1992 Rio Earth Summit, the Convention on Biological
Diversity (CBD) is committed to promoting sustainable development. The CBD is regarded as a means
of translating the principles of Agenda 21 into reality and recognizes that “biological diversity is about
more than plants, animals and microorganisms and their ecosystems - it is about people and our need
for food security, medicines, fresh air and water, shelter, and a clean and healthy environment in which
to live”. The CBD may be considered the first global, comprehensive agreement which focuses on all
aspects of biodiversity, to include genetic resources, species and ecosystems. Jamaica’'s Green Paper
Number 3/01, ‘Towards a National Strategy and Action Plan on Biological Diversity in Jamaica’, is
evidence of Jamaica’s continuing commitment to its obligations as a signatory to the Convention.

3.3.3 Convention on Wetlands of International Importance especially as
Waterfowl Habitat, "Ramsar Convention" 1971

The Ramsar Convention is an intergovernmental treaty that focuses on maintaining ecological wetland
systems and planning for sustainable use of their resources. It was adopted on 2 February 1971 in
Ramsar, Iran. The mission of the Convention was adopted by the Parties in 1999 and revised in 2005
- "the conservation and wise use of all wetlands through local, regional and national actions and
international cooperation, as a contribution towards achieving sustainable development throughout
the world". Under Article 2.2 it is stated:
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Wetlands should be selected for the List on account of their international significance in terms
of ecology, botany, zoology, limnology or hydrology” and indicates that “in the first instance,
wetlands of international importance to waterfowl at any season should be included.

Jamaica became a contracting party on 7 February 1998 and has 4 sites covering a combined total of
37,847 hectares (378.47 km?2).

3.34 United Nations Convention on the Law of the Sea (UNCLOS Ill) 1982

The United Nations Convention on the Law of the Sea (UNCLOS), also referred to as the Law of the Sea
Convention and the Law of the Sea treaty, defines the rights and responsibilities of nations in their use
of the world's oceans, establishing guidelines for businesses, the environment, and the management
of marine natural resources. UNCLOS Il supersedes the Convention on the Territorial Sea and the
Contiguous Zone (entered into force on 10 September 1964), as well as the Convention on the
Continental Shelf (entered into force 10 June 1964), and both agreed upon at the first United Nations
Convention on the Law of the Sea (UNCLOS I). Jamaica was the fourth country to ratify the UNCLOS Il
of 10 December 1982 on 21st March 1983. As of August 2013, 166 countries have joined in the
Convention.

3.3.5 Convention on the Prevention of Marine Pollution by Dumping of Wastes
and Other Matter

This instrument was adopted at the Inter-Governmental Conference on the Convention on the Dumping
of Wastes at Sea, in London, United Kingdom in November 1972 and is commonly known as the
London Convention. The London Convention, one of the first international conventions for the
protection of the marine environment from human activities, came into force on 30 August 1975.
Since 1977, it has been administered by the International Maritime Organization (IMO). The London
Convention prohibits the dumping of certain hazardous materials and specifies that a special permit
is required prior to dumping of a number of identified materials and a general permit for other wastes
or matter. In 1996, Parties adopted a Protocol to the Convention on the Prevention of Marine Pollution
by Dumping of Wastes and Other Matter 1972 (known as the London Protocol) which entered into
force in 2006. It is expected that this Protocol will eventually replace the 1972 Convention. It stressed
a “precautionary approach” and introduces a different approach to regulate the use of the sea as a
depository for waste materials.

3.3.6 Convention on International Trade in Endangered Species of Wild Flora and
Fauna (CITES)

CITES generally seeks to protect endangered plants and animals and owing to the cross boundary
nature of animals and plants, this protection requires international cooperation. It aims to ensure that
international trade of wild animal and plant species does not threaten the survival of the species in
the wild, and it accords varying degrees of protection to over 35,000 species. This convention was
drafted in 1963 at a meeting of members of the International Union for Conservation of Nature (IUCN)
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and finalised in 1973. After being opened for signatures in 1973, CITES entered into force on 1 July
1975.

3.3.7 International Convention on Qil Pollution Preparedness, Response and Co-
operation 1990

The International Convention on Qil Pollution Preparedness, Response and Co-operation (OPRC
Convention) is an international maritime convention that sets measures for the preparation for and
response to marine oil pollution incidents. The OPRC Convention was drafted within the framework of
the International Maritime Organization (IMO) and entered into force in 1995. Jamaica is one of 107
parties to the convention (as of July 2013).
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COMPREHENSIVE DESCRIPTION OF THE

PROPOSED PROJECT

4.1 PROJECT DESIGN OBJECTIVES

4.1.1

Objectives and Design Requirements

Table 4-1 lists the objectives and related design basis for the project. Both project components (dune
and mangrove nourishment) were designed to meet the following conditions:

1. 1in 100 year return period deep water wave conditions;
2. Project life up to 2050 (37 years);
3. Climate change factors for the SRES A1B or Al scenario up to the design life; and
4. Use of locally available materials and burrow area proposed by the Cuban team.
Table 4-1 Design parameters for the Palisadoes Shoreline Protection and Rehabilitation Project
Objectives Design Basis Reasons

Wave protection and
Structural Resilience

1in 100 year return
period deep water
wave conditions

Equivalent to a remote chance of occurrence on an annual
basis with a 31% probability over the life time of 37 years,
(CIRIA, 2007)

Climate Resilience

Climate change
factors for the SRES
A1B or Al scenario
up to the design life

Most adverse set of scenarios and most consistent with
current global trends for emissions and observations.
(Roeckner, etal., 2011) (Knutson, et al., 2013) (Murakami,
2012)

Project life up to
2050 (37 years)

Extrapolation beyond 2050 to 2100 will be subject to more
uncertainty. As model predictions become increasingly
more consistent with predictions (especially with waves)
then these can be considered.

and local economic
relevance

Minimize life cycle costs

Maximize the use of
local sand materials

To minimize foreign exchange requirements and maximize
local input/economic impact

4.1.2

Design Methodology

The following subsections outline the approach taken by CEAC Solutions.

41.2.1

Anecdotal Evidence

Anecdotal information on the major hurricanes and storm events that have affected the Palisadoes
was gathered from interviews held with residents and employees in the Harbour View and Port Royal
area. The results of these interviews were collated and used to calibrate and verify numerical the
models.
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41.2.2 Wave Study

Deepwater Hurricane Wave Climate

It was necessary to define the deepwater hurricane wave climate in order to define the Palisadoes
environ. A thorough statistical analysis of wind-wave hindcasting of hurricane data within the
Caribbean was conducted in order to determine the hurricane wind and wave conditions at a deep
water location offshore the project area.

Deepwater Operational Wave Climate

The NOAA database provided information used to establish the operational wave climate over an eight
(8) year period (2000 - 2006) for a point just off the continental shelf.

Nearshore Operational Wave Climate

The deepwater wave climate obtained from the NOAA database was used to run a Refraction-
Diffraction wave model in order to carry the deepwater waves from the continental shelf to the
Palisadoes shoreline.

4.1.2.3 Hydrodynamic Modelling

Bathymetric data and data on current speed and direction were collected and used to develop a
detailed three-dimensional hydrodynamic model (RMA-10) of the area. Both pre and post-project
bathymetric configurations of Palisadoes were considered and the effects on flushing and circulation
assessed.

4.1.24 Climate Change

A climate change assessment for water level, wave heights and hurricane intensities was conducted
with help from the University of the West Indies. This information was used to model the 50 and 100
year return period storm events used in the design.

4.1.25 Dune Design and Mangrove Re-planting Areas

Calibrated sediment transport models were used to design the dune cross sections for that will remain
in place after the passage of the 50 and 100 year storm event. Similarly, the mangrove areas should
have sufficient area to maintain the mangroves after the annual swell event.

4.2 PROJECT DESCRIPTION

As explained previously, Phase 2 of the Palisadoes Rehabilitation and Shoreline Protection Project
comprises two main components:

1. Dune nourishment and re-vegetation
2. lIsland creation and mangrove planting
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421 Sand Dune Nourishment

421.1 Description and Location

The proposed sand dune nourishment is a part of the Phase 2 shoreline rehabilitation works to be
undertaken along the Palisadoes. As mentioned previously Phase 1 included the construction of
revetments on both sides of the Palisadoes (harbour side and sea side) for a 4km stretch between the
Harbour View roundabout and the NMIA roundabout. Phase 2 which is described herein consists of
building dunes of varying lengths (98m to 943m) along three sections of the Palisadoes. Two of these
dunes, BR1 and BR2, which are located approximately 3.7 and 1.2km to the west of the Harbour view
roundabout, consist of an internal low revetment structure covered by sand dune. The third and closest
dune to the roundabout (D3) is 100% sand.

It was determined by (Juanes, et al., 2007) that the material for dune nourishment can be sourced
approximately 1.5km offshore. This EIA study has determined that there appears to be suitable
material of the required quantity in two areas of the (Juanes, et al., 2007) footprint. The drawing shown
in Figure 4-1 summarizes the dune locations as well as the proposed source (borrow) areas.
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Figure 4-1 Overview of proposed dredging areas for the Palisadoes Shoreline Protection and Rehabilitation Project
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421.2 Proposed Design

Additional Design Considerations

In addition to the project design requirements discussed previously, characteristics of sand dunes that
survived the passage of Hurricane Ivan were assessed and included in the design considerations.
Hurricane Ivan severely damaged sections of the Palisadoes and attained a category 5 status in 2004.
Not all sand dunes along the Palisadoes were damaged, some survived, including those situated in
front of the NMIA end of runway and the dunes in the vicinity of Gunboat Beach. Topographic
information concerning the shape and size of these dunes was collected from a 2011 topographic
survey conducted by NMIA and from a 2013 topographic survey conducted by CEAC technicians. The
surveys provided a range of crest elevations and seaward and landward side slopes for sand dunes
that had survived this hurricane event. Additional information was also garnered from photographs
that were taken (by others) right after the hurricanes. The dune heights ranged from 4.4 - 7.5 m and
the side slopes varied between 1: 3 and 1: 30 (Table 4-2). This information was useful for the design
exercise as the dunes were in various stages of very slow recovery and so gave a fair idea of the
immediate post hurricane condition.

Table 4-2 Characteristics of sand dunes that survived and were not over topped with the passage of
Hurricane Ivan
Side Slope
Dune Height (m) Representative locations Heli:)gl:\r':e(:‘ m) Seward Landward
Slope Slope

Survived with some | South of Gunboat beach and east of 441t06.4 1:3 1:9to0 1:30

damage and CMI/RJYC entrance

limited over Between plumb point and end or

topping NMIA runway

Not significantly Entrance to CMI/RJYC and 7.68 to

overtopped or 300 meters east of NMIA runway and 9.06

damaged opposite meteorological station

The cross sections of the sand dunes to be located on the Caribbean Sea side of the Palisadoes will
have 12m wide berms and elevations of 6m and 7m for the dunes with and without core revetment
structures respectively (Figure 4-2and Figure 4-3). The dunes will have a seaward and landward slope
of 1: 3, this will prevent the waves from the 50 and 100 year storm event, with climate change
considerations made, from damaging the roadway. The volume of sand needed for construction is
placed in Table 4-3.

Table 4-3 Volume of sand required for sand dune construction
Sand Dune Volume (m3)
Buried Revetment 1 21,750
Buried Revetment 2 77,565
Sand Dune Option at Harbour Head 10,928
Total 110,243

SUBMITTED TO: NATIONAL ENVIRONMENT & PLANNING AGENCY
SUBMITTED BY: CL ENVIRONMENTAL CO. LTD.



ENVIRONMENTAL IMPACT ASSESSMENT FOR PHASE 2 OF THE PALISADOES REHABILITATION AND SHORELINE 41
PROTECTION PROJECT, KINGSTON

Kingston Harbour Caribbean Sea

Elev. = +6.24m Elev. = +6.00m
12.00 \
(39-57]

Minimum

<1

Sand

D50=07mm __ Constructed buried

e revetment
Sand Dune

Lk

T—E;s(is‘ting grade

(From CHEC as built survey)

Existing grade
[L_eve\ survey to be do_ne by
Typical Buried Revetment Sand Dune Section chent befor consimcton)
Figure 4-2 Typical section of the sand dune to be placed over the buried revetment along the Caribbean Sea side of the Palisadoes
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Figure 4-3 Typical section of the sand dune to close the 104 m gap between the high revetment and the NWC WWTP. This is an optional structure to
be decided upon by NWA
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4213 Draft Dredge Management Plan (DMP)

Introduction

The draft Dredge Management Plan (DMP) details the proposed dredging work and the measures
recommended in managing its potential environmental impacts. The draft DMP specifically addresses:

e The probable dredging methods (capital and maintenance work)

e The quantity and characteristics of material to be dredged, and the use of this material in
forming the sand dunes

e The environmental management framework for the proposed dredging work, comprising the
environmental management objectives, performance criteria, mitigation measures and
reporting and monitoring requirements.

The purpose of this draft DMP is to provide a general framework for planning and implementation of
dredging and soil management activities along the Palisadoes. It is prepared at a high level and refers
to broad principles and objectives, nominating potential actions and equipment/ plant for adoption.

Geotechnical Information

Eight (8) core samples were taken from the borrow area to determine the characteristics of the sand
in the area and to determine their suitability for use in this project. The analysis determined that silt
and medium to coarse sand is present in the area, and that the most suitable sand is in the vicinity of
the CS2, CS3, CS7 and CS8 samples.

Dredging Method

Dredging will be undertaken using a Trailing Suction Hopper (TSH). This dredger uses trailing suction
drag heads to pump fluidized seabed materials to an on-board hopper. Sediments are retained in the
hopper, while water used to pump the material is allowed to discharge from the vessel at the dredging
site. Dredged material is transported in the hopper to the placement location, in this case, the project
area along the Palisadoes. A schematic of a TSH is shown below in Figure 4-4.

A TSH dredge is best suited to:

e Deep water such as in the area of the borrow area.

e The dredging of loose, unconsolidated materials like sand, and this is present in the borrow
area based on the coring results.

e The dredging of large volumes of material located a long distance from the placement site. The
borrow area is some 600 m - 1,200 m from the nearest buried revetment.

e Dredging under offshore conditions where the dredge must move off-line to allow for the
passage of commercial vessels. Commercial vessels do move in the area of the borrow area
and the TSH dredge will be able to respond to these changes while operating.
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Figure 4-4 Schematic of Trailing Suction Hopper Dredger

The dredging operations likely to be required are summarized in Table 4-3; it should be noted that the
optional sand dune adjacent to the NWC WWTP has not been included.

Table 4-4 Summary of dredging operations required for the Palisdaoes Shoreline Protection and
Rehabilitation project

Area of Operation Palisadoes (Caribbean Sea)

Vessel Type TSH

Dredge elevation -20 m MSL

Estimated Dredge Volume (m3) 99,208

Dredge Material Placement

The sand dune design requires approximately 99,208 m3 of sand with a mean grain size ranging
between 0.5 - 0.7 mm. This volume and type of material will be dredged from one of the 2 proposed
dredge areas identified in the borrow area and placed onshore in a sediment pond to allow the sand
to settle (Figure 4-1). The contractor will then remove this material from the pond and use it to form
the sand dunes over the 2 buried revetments. The material will also be used to construct the sand
dune between the high revetment and the NWC WWTP once the NWA has agreed to include this option
in the project.
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Environmental Effects

Dredging activities result in a number of impacts on the marine environment. Environmental issues
that are relevant for this project include the following:

e Changes to water quality,

e Changes to coastal processes (waves and currents)

e Effects on marine ecology (flora and fauna)

e Mobilisation of sediment and pore water contamination

4214 Material Verification and Construction

The Trailing suction hopper dredger will first dredge the sand from the borrow area into the hopper,
travel to the sand discharge pipeline that will extend from the dewatering area, across the shoreline
and into suitable depths to accommodate the dredge. The sand will be pumped to dewatering basing
from the dredge, and it is from this area that sand dune construction will be initiated. The methodology
is depicted in Figure 4-5 and Figure 4-6and described according to the following stages below:

Dewatering Basin Preparation and Dredging

CONSTRUCTION OF THE MATERIAL STORAGE AREA

The storage site will be formed by placing a berm with a 3 m wide crest along the seaward side of the
buried revetment so that the sand that is pumped from the dredger can be placed between the buried
revetment and the berm. This will be done by the placement contractor using either a bulldozer or
excavator using the sand from the beach to form the berm.

PLACEMENT OF TURBIDITY BARRIERS AROUND THE STORAGE AREA

Turbidity barriers/curtains 6’ to 8 deep will be placed offshore the dewatering areas and anchored
properly. These will move with the work and damaged sections will have to be replaced in order to
maintain water quality requirements.

DREDGING AND FILLING THE DEWATERING AREA

The dredger will pump the sand from the borrow area offshore to the storage areas via a flexible hose
anchored to the seafloor. This sand will be a part of a slurry mix and so it will be given time to settle in
the storage area before the contractor begins to place the sand over the buried revetments. The
storage area will also have discharge pipes to remove the water that is a part of the slurry mix.

Sand Dune Construction

The placement contractor will use a bulldozer tractor or excavator to place the sand over the buried
revetments so that the crest width is at an elevation of 6.0 m above MSL, and the landward and
seaward slopes are 1: 3.

Relocation of Storage Areas
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Once the sand dunes have been placed over a buried revetment, the placement contractor will level
the berms to the surrounding grade. Another dewatering/storage area shall then be placed along the
second buried revetment using sand from that area, and the above steps repeated.

Quality Control Measures

Quality control activities will be required of both the contractor and dredger including sand sampling
tests of the dredged material. Environmental specifications will be enforced and will require strict
observance of the NWA and NEPA guidelines and conditions.

Equipment Requirements

It is envisaged that the works will be carried out by a team consisting of bulldozers and/ or excavator.

Options for Construction Method

The contractor is at liberty to modify the method and seek approval from the client for variations to the
method outline. Another possible method that is to include a central dewatering basin at harbour
head/Harbour View Roundabout opposite gypsum quarry pier. This area has the required land space.
However, trucks will have to transport the material to the dune construction sites.

Sheet piling temporary basins is another possible option for quickly creating the basin for dewatering.
The contractor will have to pull the sheetpiles after each stretched and re drive in the adjacent location.

4215 Sand Dune Species

Fifty thousand (50,000) plants will be established in a sand dune nursery at the UWI. Sand dune
species will be planted in accordance with their natural profile, dune position and successional
capabilities. Species to be planted include beach runners such as, Ipomea, Sesuvium, Sporobolus and
shrubs/trees such as Acacia, Capariss, Coccoloba and Thespesia. Beach runners will be planted at
1 m spacing intervals in rows. Approximately 1,000 plants will be planted on each event, for
approximately 50 planting days. The introduction of additional seeds/cuttings (e.g. cacti) of sand dune
species in selected areas will be done 6-12 months following pioneer species establishment.
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Figure 4-5 Construction methodology for sand dune nourishment, steps 1 to 4
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Figure 4-6 Construction methodology for sand dune nourishment, steps 5 to 8
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4.2.2 Mangrove Replanting
4221 Location

The construction of the revetments required the clearing of the work areas on the harbour side of the
Palisadoes. The cleared areas included the intermittent pockets of mangroves that were located on
that stretch of shoreline. A part of the permitting/licence requirement from NEPA included replanting
the mangroves lost in the post construction stage of the rock revetments.

In the absence of preconstruction surveying data, the mangrove nourishment locations were chosen
based on the best information available which included the following:

o Aerial imagery identifying the historic location of mangroves between 1961 and 2004. This
information was provided by the National Land Agency (NLA),

e Current survey information along the harbour identifying areas where sand is accreting,

e Alongshore sediment transport modelling from which a determination was made that sand is
most likely to accrete along the western and central areas of the harbour.

A total of six (6) planting areas have been identified on the harbour side of the tombolo along the
Palisadoes shoreline for mangrove nourishment. The total planting area that will be provided is
approximately 6,534 m2. Four of these areas are located in the western section of the project area
(3.7 - 4.1 km from the Harbour View Roundabout), and the other two are located in the central section
of the project area (1.8 - 3.2km from the Harbour View Roundabout). These sites coincide well with
the areas that had historically supported mangroves before the construction (Figure 4-7).
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Figure 4-7 Overview of proposed mangrove nourishment areas for the Palisadoes Shoreline Protection and Rehabilitation Project
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4222 Material Verification

Sand samples were collected for analysis from the mangrove forest adjacent to the project area, and
tested to determine the sand requirements for the mangrove nourishment exercise. Quarry surveys
were undertaken at 3 sand mining operations in St. Thomas and two desilting operations in Kingston
to determine which source would provide a suitable source of sand for use in the mangrove
nourishment exercise. The three mining operations were Coast to Coast Quarries Ltd., Norman
Murray’s Quarry and Ludlow Rennicks. Sand samples were taken from each operation and analysed.
The Hope River desilting operation’s un-sieved sand proved to be the most suitable sand for the project
(CEAC Solutions Co. Ltd., 2013).

4223 Proposed Design and Construction

Cross-shore sediment stability analysis/modelling was also carried out to confirm the stable slopes
and sediment sizes that are required for the mangrove replanting areas. The results indicated that
slopes of 1:7 are stable during operational and swell wave conditions.

Samples were then taken from the three quarries and two de-silting operations in Kingston and St.
Thomas, along with the offshore borrow area, to identify a suitable source of sand. The Hope River in
Kingston is a suitable of sand and this sand will be manually spread and shaped to achieve the design
cross section as outlined in Figure 4-8. Replanting will be done at minimum of 3m from the water lines
and 2m from the constructed revetments.
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Figure 4-8 Typical cross section for sand nourishment to be placed along the Harbour side of the
Palisadoes
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Construction Methodology

Sand from the Hope River desilting operation will be placed along the harbour side of the Palisadoes
for the mangrove nourishment activity. The following construction stages are depicted in Figure 4-9:

SITE PREPARATION

To protect the boardwalk along the harbour side of the Palisadoes during the sand placement exercise,
a 3 x 10 m metal sheet will be installed over the boardwalk before the works begin. Sand will then be
trucked from the Hope River desilting operation and placed alongside the protective metal sheeting.

PLACEMENT AND SHAPING OF SAND

A backhoe, or a suitable alternative, with a cleaning bucket, will work from the metal sheeting where
it will place the sand over the revetment along the harbour side. Due care will be taken to avoid
electrical wires. Construction workers will shape the sand over the revetment so that it has a back of
beach elevation of 1.0 m and a seaward slope to MSL of 1: 10.

QUALITY CONTROL MEASURES

Quality control activities will be required of both the contractor and dredger including sand sampling
tests of the dredged material. Environmental specifications will be enforced and will require strict
observance of the NWA and NEPA guidelines and conditions.

EQUIPMENT REQUIREMENTS

It is envisaged that the works will be carried out by a team consisting of a backhoe and/ or excavator.
Once enough sand is placed in a section the metal sheeting and trucked sand is moved to another
area along the harbour for sand placement.

4224 Mangrove Species

The mangrove species which were removed from the Palisadoes shoreline included all four species
found in Jamaica: Rhizophora mangle (Red Mangrove), Conocarpus erectus (Button Mangrove),
Laguncularia racemosa (White Mangrove) and Avicennia germinans (Black Mangrove).

The species selected for the replanting/rehabilitation exercise should include all four species.
Approximately 6,400 hardened and acclimated 18 - 36 month old mangrove saplings and seedlings
grown in the nursery at the UWI Port Royal Marine Laboratory will be planted in the newly created
islands. Red mangroves will be planted closest to the shoreline (1 m away from MSL). Black and white
mangroves will be planted randomly behind Red mangrove zone and saplings will be planted with
random 1 m spacing (not in rows). “Wild seedlings” will be introduced within the white and black
mangrove zone. These seedlings will be introduced randomly in this area 3-6 months following rooted
(sapling) introductions. Approximately 4,000 ‘wild’ seedlings will be introduced away from the swash
zone.

The impact of the solid waste in the area will be the major deterrent to their survival. A solid waste
barrier and regular cleaning regimen will be necessary to maximize plant survival.
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Figure 4-9 Construction methodology for mangrove nourishment
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5.0 DESCRIPTION OF THE EXISTING
ENVIRONMENT

5.1 OVERVIEW

The coastal environment is a dynamic class of ecosystems located at the interface of the terrestrial
and marine ecosystems. This interface creates unique environments influenced by factors from both
systems; one major factor is that of the high salinity of the marine environment. Other noteworthy
factors include the high temperatures, wind and high substrate mobility (Thompson 1997). The flora
and fauna located in this class of environments are specially adapted to establish themselves in these
environments. The ecosystems that are classified as coastal environments include coral reefs,
beaches, sand dune environs, mangrove forests and seagrass beds. Coastal environments are of great
importance as they provide a cornucopia of finite resources that play a crucial role in maintaining
environmental balance. For example, mangrove and seagrass beds are ideal nursery habitats for
juvenile fish species that will develop into adults and spread into the deeper marine environment.
Mangrove forests also perform a protective role along the coast, lessening and even preventing coastal
erosion. Coastal environments in today’s world are under threat from numerous detrimental factors
inclusive of climate change and coastal development among other anthropogenic factors.

The Palisadoes is a 16km complex spit found along the south-eastern section of Jamaica that acts as
the southern border of the Kingston Harbour. It is a Ramsar site and a protected area that is
characterized by mangrove forests on the northern leeward coast of the area and sand dune
vegetation along the windward south (Thompson & Webber 2003). The Port Royal cays are a set of
uninhabited islands off the southern coast that are associated with the Palisadoes. Their shallow
waters are occupied by reefs and seagrass beds. The land use of the Palisadoes includes residential,
industrial, commercial, government operations and statutory undertaking (National Resources
Conservation Authority, 1998). Of note are the Port Royal residential community, Royal Jamaica Yacht
Club, the Caribbean Maritime Institute and the Norman Manley International Airport. There is a
roadway, the Norman Manley Highway, running central along the full length of the Palisadoes
connecting Port Royal (most western point) to the Harbour View roundabout (most eastern end) on the
mainland. Coastal ecosystems present in the Palisadoes area comprise of beaches, coral reefs,
seagrass beds, mangrove forests and sand dune communities. All these ecosystems are influenced
greatly by the geology and wind/wave interactions of the area. These environments are home to a
multitude of floral and faunal species with some of them being endemic species (see Appendix 4 for
the complete list of floral and faunal species).

The southern coast of the Palisado