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Glossary

Biodiversity “The variability among living organisms from all sources including, among others,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are
part. This includes diversity within species, between species and of ecosystems.” (Convention of
Biological Diversity, 1992)

Karst Topography that is the result of a complex interplay between climate, topographical,
hydrological, biological and temporal factors. Caves are the best-known forms of this
characteristic sculpturing of landscape.

Land-Use The nature of human activity on the land and its destination. Significant changes in
the land use pattern from, say, agriculture or forest, take place in the process of industrialization,
quarrying, urban development etc.

Landscape Scenery as seen in a broad view from one place covering physical, historical, social
and biological characteristics of the site and the region.

Life cycle The total set of industrial processes involved in production of a product (e.g., cement),
including upstream extraction and processing of materials, manufacturing, distribution, use, and
disposition or re-use of waste materials.

PANAMAX — The maximum sized vessels that traverse the Panama Canal (60,000-80,000 tons)

Stakeholder A person or group that has an investment, share, or interest in something, as a
business or industry.

Sustainable Development Ability to continually meet the needs of the present without
compromising the ability of future generations to meet their own needs.
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1 Executive Summary

1.1 Introduction

Jamaica has substantial deposits of high grade limestone suitable for a wide array of end uses.
Included among them is chemical, metallurgical and pharmaceutical grade quality, suitable for a
number of applications including the manufacturing of construction materials. The main purpose
of this EIA is construction materials.

It has been estimated that about 65% of the island, by weight, is made up of limestone and this
accounts for 80% of the island’s total surface coverage. This makes limestone Jamaica’s most
abundant mineral resource.

A number of initiatives have been taken over several decades to develop this resource, which
will play an increasingly significant role in the national economy as the country’s bauxite
resources are depleted. Exhaustion of Jamaica’s bauxite resources is projected to take place in
the next 50 years.

The Government of Jamaica has developed a policy for the extraction of limestone resources. In
this regard, the Commissioner of Mines has zoned specific areas for limestone resource
development. Limestone resources to be developed are partly located in the Tarentum Industrial
Zone in South Clarendon, a designated limestone extractive zone.

In this regard RINKER Jamaica Limited, a Jamaican Company and wholly owned subsidiary of
CEMEX, which has been involved in project development work in Jamaica for the past 4 years,
is proposing to invest approximately US$300 million in the development of Jamaica’s limestone
resources which includes mining, processing, transportation and export. This EIA concerns the
development of the export facility and associated transportation mechanism (conveyor belt) from
the processing plant. This facility will be located adjacent to the 37 year old JAMALCO Rocky
Point bauxite-alumina port in Portland Bight on Jamaica’s southern coast. The proposed port will
link with the existing Brazilletto Quarry (Mining Lease 129) located in the southern sections of
the Brazilletto Mountain in Clarendon via a new conveyor corridor.

With sales of over US$25 billion dollars in 2007 and operating in over 50 countries in all
continents and conducting trading relations in over 100 countries; CEMEX is the world’s third
largest producer in cement and a major entity in aggregates and limestone based construction
products.
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It is proposed to expand the 2.0 million metric ton per year Brazilletto Quarry to 12.0 million
metric tons per year to provide processed limestone product for shipment through the Proposed
Port to the export market.

The expansion of the Brazilletto Quarry and associated plant will be the subject of a separate
application to the National Environment and Planning Agency (NEPA).

The construction of the proposed port and conveyor corridor falls within the prescribed category
of projects requiring an environmental impact assessment (EIA).

This EIA addresses the NEPA approved terms of reference for the proposed port and conveyor
corridor for which RINKER Jamaica Limited/CEMEX has applied to NEPA for a beach licence
and permit to implement this project.

1.2 Project Objective and Conceptual Description
This proposed project entails the following:

1. a proposed port at Rocky Point (adjoining the JAMALCO Rocky Point Port) to
export washed, crushed, and sized limestone

2. a conveyor corridor linking the proposed port to the existing Brazilletto Quarry via a
limestone processing plant to be sited on ruinate lands (subject of another EIA) on the
plains west of the port location

A comprehensive manoeuvrability study was conducted by RINKER to inform and guide the
design of the ship channel and the turning basin.

The proposed port and conveyor corridor will require:

a. The dredging of a ship channel and turning basin adjacent to the existing JAMALCO
Rocky Point port using the dredge spoil for land reclamation to create the proposed
port as well as conduct seagrass mitigation/rehabilitation.

b. Construction of a hooded conveyor system from the port to the Brazilletto Quarry via
the proposed plant.

The construction phase for the Proposed Port and Quarry is estimated to take place over a period
of 18 — 24 months at a cost of approximately US$300 million dollars. About 400 persons will be
employed at peak demand during construction and approximately 90 -150 persons during
operations, servicing both the proposed port and the quarry expansion.

Conrad Douglas & Associates LTD Page [1-3 CD * PRJ 1054/07



RINKER Port & Conveyor Corridor (Rev. 01) Executive Summary

1.2.1 Approach & Methodology

An interactive approach was undertaken with an interdisciplinary design team and the
environmental assessment team. This involved a combination of meetings, desk, literature and
field investigations covering all aspects of the NEPA approved Terms of Reference (TOR)
(Appendix I). The studies involved complete analysis and documentation of all aspects of the
proposed project for all components from the planning, design, pre-construction, construction
and operation phases. This included the following:

e NEPA’s requisite permit application forms and project information forms were
completed

e The TOR for the EIA was submitted in draft form and approved by NEPA with
appropriate amendments

e Bio-physical surveys were undertaken in the area of the proposed project

e A comprehensive impact assessment was undertaken for actual footprint impacts on the
following important biological resources: seagrass and mangroves (See Section 6 of this
report). This section also provides specific mitigation measures for impacts to these
resources.

e Socio-cultural surveys were undertaken in the area of the proposed projects

e The natural and manmade attributes as well as potential impact receptors of the
environment were noted.

e The design and alternative selection as well as the field surveys were guided by the
regulatory framework which included international and national policies, conventions,
protocols, legislation, regulations and standards.

e Two (2) voluntary public consultations with the potentially affected members of nearby
communities of Salt River, Brats Hill, Tarentum, Hayes, Longville Park, Cornpiece,
Mitchell Town and Lionel Town were convened and recorded ad verbatim and issues
raised by the residents addressed in the EIA (See Volume 2 of this EIA).

e Baseline studies were conducted on water, air and noise quality.

e The potential negative and positive impacts were identified and described for the pre-
construction, construction and operating phases of the project.

e The methods to avoid or mitigate the potential negative impacts were developed,
specifically impact identification and mitigation of seagrass and mangrove impact zones.

o Natural hazards and risks were identified and assessed

e The parameters for and an outline of an environmental management and monitoring plan
were developed and the main components expanded as appropriate.

e Major elements of RINKER Jamaica Limited/CEMEX held safety and environmental
policies and guidelines as well as their experiences were highlighted.
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1.3 Regulatory Framework
The major policies and legislation relevant to the project are as follows:

e Agenda?l

e Natural Resources Conservation Authority (NRCA) Act, 1991
e RAMSAR Convention, 1971

e Wildlife Protection Act, 1945

e Watershed Protection Act, 1963

e Mining Act, 1975

e Minerals (Vesting) Act, 1947

e Quarries Act, 1983

e Town & Country Planning Act, 1987

e Forestry Act, 1937

e Water Resources Act, 1995

e Underground Water Control Act, 1959

e Jamaica National Heritage Trust Act, 1985

e Public Health Act, 1985

e Disaster Preparedness & Emergency Management Act, 1993
e National Solid Waste Management Authority Act, 2001

e Occupational Safety & Health Act, 2003 (Draft)

e Clarendon Parish Provisional Development Order, 1982

1.4 Impact Identification
The following potential negative impacts were identified:

» During construction, clearing activities may result in loss in biodiversity and exposure of
topsoil to agents of erosion, if not properly mitigated. Also, loss of vegetation cover will
lead to loss of terrestrial habitats thereby affecting terrestrial species. Other losses would
be in; loss of hunting grounds and non-timber forest resources, which is a source of
income to the people. Additionally, this would result in a change in land-use

» Changes to water quality. Potential for increased turbidity and siltation during
construction. Change in the drainage regime.

> Noise and vibration

» Land degradation due to soil erosion, deforestation (removal of fauna/flora through site
clearance), and changes in topography, landscape, visual intrusion and changes in
hydrology of the area. Land use conflicts, legacy impacts (direct and indirect negative
impacts), and disruption to communities by change and influx of newcomers.
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>

>

v A comprehensive impact assessment was undertaken for actual adverse footprint
impacts on seagrass and mangrove resources (See Section 6 of this report).
Owing to sudden economic activities in the area, there may be a large influx of workers.
In addition, an increase in the number of traders and hawkers of food is also expected in
the area.
Occupational safety and health in terms of dust/exhaust fumes inhalation, effects of noise
and vibration, ventilation, and effects of over exertion.

The following positive impacts were identified:

v

1.5

Flow of investments to the area (development of the export market for Jamaica’s
limestone resources

Creation of a modern dedicated limestone shipping port

Increased employment in the limestone sector (both skilled and semi-skilled) and
community development for the study area

Direct foreign investment

Job creation during construction and operation. The project will provide both direct and
casual employment to about 150 persons. Due to availability of income, there could be
some positive impacts on lifestyle when the jobs are taken up.

Opportunities for commercial activities will be created in the area in the form of
increased local sourcing of food, equipment, housing, tools and services.

Impact Mitigation

Mitigation measures for these possible impacts will be carried out using standard practices and
will be done to ensure compliance with the requirements of the. Impact mitigation actions will
involve the following:

Loss of bio-diversity is unavoidable. However, creative conservation will be applied in
the replanting of mangrove and seagrass.

o Section 6 of this report provides specific mitigation measures for impacts to these

resources.

The change in land use is unavoidable. Visual intrusion and negative aesthetic impact,
while limited is also unavoidable.
Change in the natural drainage regime is unavoidable. However, the artificial drainage
system is compliant with the design standards of the National Work Agency (NWA).
Noise and vibration will be controlled through effective equipment selection,
maintenance and management.
Dust will be controlled through appropriate hooding of equipment, covering of stockpiles
(as necessary), irrigation and the use of a telescopic ship loader.
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e Sediment transport will be minimized through the use of silt curtains and traps during
dredging.
e Where possible and practicable the potential positive impacts will be maximized.

In conjunction with discussions with NEPA and other stakeholders, a comprehensive seagrass
and mangrove impact assessment and mitigation exercise was carried out. This allowed for
design changes (detailed in the Project Description section) to ensure the footprint for the port
and conveyor had the least possible impact on these very important natural resources.

1.6 Conclusions:

Design of the project and conducting the EIA have been done in keeping with the requirements
of the terms of reference and the regulatory framework. The preferred alternative was selected
after careful analysis and evaluation of various alternatives in relation to the ecology, public
health and safety, the socio-cultural environment, the need to reduce or avoid potential negative
impacts, addressing the basic requirements of an environment management and monitoring plan
while identifying the need to support environmental management projects in the area and
optimizing the economic benefits that will flow from the project, if permitted.

It should be noted that Rinker Jamaica and JAMALCO have entered into a joint management
approach of the entire Rocky Point Peninsula. This is to ensure no piecemeal development of the
peninsula and major elements for environmental sustainability as well as crime prevention and
protection are in place.

The members of the communities expressed concerns which also guided the EIA process and
most importantly were supportive of the project, stating previous and ongoing benefits derived
from the brownsite Brazilletto Quarry; especially in light of the benefits that it could bring to
members of the community.

1.7 Recommendations:
Given the features of the project and the assessment listed below:

+ significant brownsite elements of the project, which provide important baseline
information through impacting negatively and positively on the environment for several
decades,

+ the diligence with which the design has been done in keeping with the regulatory
framework and the equally diligent and detailed assessment carried out with major inputs
from the potentially affected communities,

+ the proposed actions for avoiding and mitigating negative environmental impacts and
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+ the plan to optimize the social and economic benefits as well as the level of investment
and job creation, which will redound to national, social and economic development:

it is recommended that this project be permitted and that the requisite beach licences and permits
be issued to RINKER Jamaica Limited with the relevant conditions being stated for sound
environmental management and monitoring, in keeping with the stipulations of the project
design and EIA and the regulatory framework
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2 Description of the Proposed Project

2.1 Introduction

RINKER Jamaica Limited (RINKER) is a wholly owned subsidiary of CEMEX and one of the
world’s leading manufacturer of limestone derived products such as:

+ Aggregate

+ Concrete

+ Cement

+ Asphalt and
+ Concrete pipe.

RINKER proposes to establish:

c. a port area inclusive of a small reserve stockpile area at Rocky Point (adjoining the
JAMALCO Rocky Point Port) to export washed, crushed, and sized limestone, and
d. atransportation corridor linking the proposed port and the existing Brazilletto Quarry

This application therefore covers the proposed port area inclusive of the small reserve stockpile
at Rocky Point and the transportation corridor linking the proposed port to the proposed plant on
the plains inland.

RINKER has recently acquired exclusive operating rights from Chemical Lime Company
Limited (CLC) for the Brazilletto Quarry. All elements of quarrying will be subjected to a
separate application.

Strategically positioned and operating in more than 50 countries across the Americas, Europe,
Asia, Africa, Australia and the Middle East and maintaining trade relationships with more than
100 nations; with sales of over US$25 billion in 2007, CEMEX is a global leader in the building
solutions industry.

CEMEX strives to advance the well-being of those they serve through their focus on continuous
improvement and efforts to promote a sustainable future.

The port facility will facilitate plans for expansion and upgrade of the 2 million ton per year
licensed Brazilletto Quarry which currently supplies Rugby Jamaica Limited with its limestone
requirements. Limestone in excess of present production will be exported to North and South
America.
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2.1.1 Background Information on the Proposed Plant and Quarry

Ultimately the Brazilletto Quarry will be expanded and upgraded from its present output of
500,000 tons per year on a phased basis to 12 million tons per year of finished limestone
aggregate. The current areal extents of the mining leases are shown in Plate 2-1. The proposed
expanded quarry would be confined to mining lease 129.

Limestone will be sourced from the brownsite Brazilletto Quarry, which has been in operation
for more than 10 years. This area is part of the 2,300 hectares of high grade limestone deposit for
which Chemical Lime Company Limited currently holds a Special Exclusive Prospecting
Licence (SEPL). The proposed port and conveyor corridor are not being done in isolation of the
proposed quarry expansion. The Brazilletto Quarry is an existing brownsite operational quarry
permitted for 2 million tons per year within ML129. Bearing in mind the purpose of the port
facility and the economics associated, Rinker is proposing expanding the existing quarry from
the permitted 2 million tons per year to a 12 million ton per year quarry.

Rinker already has an exclusive operating contract with Chemical Lime Company for the
Brazilletto Quarry and ML129. The quarry expansion plan calls for a 50-60 year mining lease.
The quarry material needed to produce the intended grades of limestone aggregate is found in the
westerly half of ML129.

The proposed plant site will be on lands previously used for sugarcane cultivation that is
currently ruinate lands south of Brazilletto Settlement and north of Mitchell Town.

Limestone aggregate from the quarry will be transported using a conventional hooded conveyor
for stockpiling in proximity to the proposed port facility; where it will be loaded into regularly
scheduled vessels up to PANAMAX size, using a high capacity ship loader.

The conveyor corridor is made up of four (4) segments. There are two (2) sections from the
quarry to the plant and two (2) sections from the plant to the proposed port. The latter two
segments are subject to this EIA.

It is agreed that important species of flora and fauna are located in the Brazilletto Mountain. A
flora and fauna assessment has been conducted and will be outlined in the EIA report for the
Quarry and Plant. The various endangered and endemic species that were identified will be held
in a nursery or relocated as necessary. To reduce the impacts, the expansion will be done on a
phased basis.

The loss of flora is a significant unavoidable impact from quarrying. Rinker is prepared to
cooperate with NEPA and any other appropriate organizations to identify and implement any
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reasonable and cost effective mitigation measures to offset the loss of any endangered and
endemic species that are region specific that represents a major loss to Jamaica.

The necessity of Alternative 1 is in regards to the availability of lands held by the Sugar
Company of Jamaica. This option therefore outlines what route would be taken should lands not
be available on the plains for the Proposed Limestone Plant. It is the subject of current
discussions and is further detailed in Appendix X.

e
val

Plate 2-1: Mining Leases for the Brazilletto Quarry
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2.2 The Proposed Port and Associated Infrastructure Overview

In selecting the proposed site RINKER conducted a detailed survey on Jamaica’s North and
South Coasts, and found the Brazilletto Mountains and Rocky Point to be the most suitable
location. This is addressed in Section 3.

Construction of the Proposed Port and its associated works covered in this EIA is estimated to
take 18-24 months period. During construction the total number of employees will be
approximately 150.

On completion, this approximately US$300 million port and conveyor investment project will
employ approximately 90-150 permanent employees and provide other indirect employment.
The expansion of the quarry will require additional permanent employees.

The location of the proposed port and transportation corridor is shown in Plate 2-2 above.

Crushed sized and washed limestone stockpiled at the plant will be transferred onto a conveyor
that transports the material to the vessels at port. A reserve of 1.3 shiploads of limestone product
ready for export will be housed at the reserve stockpile area at the port using a stacker. This
stacker will be capable of reaching the length of the stockpile area. The discharge end of the
stacker will also be capable of moving up and down in order to minimise the height that the
product will drop, thus minimising dust generation.

The port stockpile is reserved for emergency use in the event the overland conveyor fails and
also for topping-off vessels. The vessels will be loaded by reclaiming material at the plant with
the use of a reclaim tunnel. This material will be rinsed prior to reaching the port. The rinsing
process will eliminate any <200 mesh size particles (dust) in the aggregate which in return
reduces any potential dust emissions. The over-land and over-water conveyors employ a
mechanism that turns the return side of the conveyor to eliminate any carryback from falling on
the ground or in the water.

Limestone for the domestic market (to fulfil Chemical Lime Company current local contracts)
will be transported by appropriate freight truck.

Maintenance will be handled internally by trained maintenance technicians with periodic use of
external contractors.

All major equipment and components will be maintained in accordance with OEM
recommendations and or RINKER/CEMEX Best Practice Standards. Equipment is typically
maintained on an operating hours schedule with routine daily/weekly inspection intervals.
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All solid waste will be stored in appropriate containment and discarded through the local waste
management program

During the construction phase of the project portable chemical facilities will be used to facilitate
the employees. Bottled water will be distributed during this phase.

The operating phase of the project will utilize well water supply. At this time a tertiary
wastewater treatment system (tertiary treatment) will be commissioned into operation.

In keeping with the NRCA Act of 1991, RINKER/CEMEX is required to conduct an
Environmental Impact Assessment (EIA) on the proposed operations. This includes linkages to
and from the proposed plant and also the existing Brazilletto Quarry. The revised EIA will be re-
submitted to the National Environment and Planning Agency (NEPA), for review and permitting
to facilitate implementation of the plans.

A detailed description of all elements of the project during the pre-construction, construction and
operational phases has been prepared. The elements analyzed include the infrastructure of the
project such as drainage features; roads; waste generation and management; and utility
requirements.

The purpose of this EIA is to assess the impacts that may occur from the implementation of this
project, inclusive of:

+ the proposed dredging works,
+ modification to the mangrove and seagrass community,
o A comprehensive impact assessment was undertaken for actual footprint impacts

on the following important biological resources: seagrass and mangroves (See
Section 6 of this report). This section also provides specific mitigation measures
for impacts to these resources.

+ construction activities and operation of the Port and Transportation Corridor at Rocky

Point, Clarendon

A ship channel and turning basin will be created by dredging the marine area to facilitate vessel
movements at the port. The port facility will be constructed adjoining the existing JAMALCO
Rocky Point Port (Plate 2-2).

The design of the proposed port facility is being undertaken using engineers that are familiar
with the damage done to the existing Jamalco port from previous hurricanes.

Conrad Douglas & Associates LTD Page [2-6 CD * PRJ 1054/07



RINKER Port & Conveyor Corridor (Rev. 01) Description of the Proposed Project

The northwestern shoreline of the Rocky Point peninsula was selected for the proposed Rinker
Berth. Numerical model studies confirmed that this area is relatively sheltered compared to the
adjacent Jamalco pier against hurricane waves which influence the area from a long fetch in the
southeast direction. A detailed statistical analysis has been completed to establish the extreme
wind and wave conditions for the project site involving 250 hurricanes recorded from 1930 to
2005. Based on the findings of this study, Rinker Facility was designed to withstand a major
hurricane such as Ivan (2004) or Dean (2007). The proposed conveyor feeding the ship loader
was designed to remain above the maximum wave crest during a severe hurricane. The design
height of the conveyor is higher than the previously damaged structures at the adjacent facility.
Similarly, the strength of the pile foundations used in the berth structures will be able to
withstand major storm events. Only some minor damage to auxiliary structures such as
gangways and handrails are expected in the event of a major hurricane. Some rock displacements
on the revetment may also take place without presenting any particular risk to the integrity of the
structure. Aspects of this detail are further elaborated in the following sections.

The proposed elevation for the port area is 3.0 m (10 feet) above the Mean Sea Level (MLS).
Buildings designed for the port area will withstand a wind event with 100 year return interval
and seismic zone 2 conditions. They will be fully compliant with the Jamaican Building Codes
and the 2003 international Building Code used in ports that experience similar conditions such as
Jacksonville in Florida, USA.

The conveyor corridor is also designed to withstand a wind event with 100 year return interval.

The reserve stockpile at the port will be done based on typical DWT of a PANAMAX vessel at
design draft of 40 feet. One and half material storage space will be allocated at the proposed port.
The material is being washed and sized at the plant and delivered to the port via the conveyor
belt. This reduces the potential for dust generation. Additionally, there will be a telescopic
shooter that will be used in loading the vessels which will have access to every hold. This is also
a mitigation to reduce any potential dust generation.

Prior to the onset of a tropical storm or hurricane the reserve stockpile will be depleted by the
last available vessel and conveying operations would have ceased at the quarry and plant. Tie-
down operations would be in effect at the various facilities. There would be little or no reserve
stockpile at the port during a major storm.

The drainage for the proposed port will utilise a perimeter (south) holding ponds and perimeter
berms. Additionally, the drains will be fitted with the required silt screens. The product to be
stored is sized and washed limestone. Little silt particles will be generated from this operation.
All precautions have been taken into consideration for the design of the port.
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The proposed turning basin and ship channel was designed with input from of a marine
assessment, Jamalco and the Jamaica Pilots Association (The manoeuvrability study outlined in
this EIA). The final alignment presented was evaluated against several parameters, chief among
them being:

1. Impact on existing ship movements with the Jamalco port

2. Location of important marine resources such as coral reefs, seagrasses and mangroves
(i.e. those least likely to survive any transplanting or providing significant ecosystem
benefits that are avoidable)

It is important to note that Rinker Jamaica and JAMALCO have entered into a joint management
approach of the entire Rocky Point Peninsula. This is to ensure no piecemeal development of the
peninsula and major elements for environmental sustainability as well as crime prevention and
protection are in place.
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2.3 Site Description and Layout
2.3.1 Port

Rocky Point is located along Jamaica’s south coast approximately at Latitude 17° 49'N and
Longitude 77° 09'W.

The Rocky Point Port is located approximately 4.4 km (2.8 mi) to the southeast of the Brazilletto
Quarry on a peninsula separating Colon Bay to the north and Peake Bay to the south. The port is
reached via a secondary road and a rail operated by JAMALCO.

The proposed Port will be located at coordinates N 129,750 m and E 234,000 m and will be
approximately 488 m (1600 ft) long by 213 m (700 ft) wide orientated along an east-west
alignment. Shoreline stability will be maintained through the construction of a backfilled sheet
pile wall and a perimeter revetment zone.

The finished elevation of the Port area will be approximately 3.0 m (10 ft) above Mean Sea Level
(MSL) along the more exposed northern perimeter sloping gradually to the southern perimeter. The
crest elevation of the revetment will be 0.9 m (3 ft) higher. The finished surface (armour layer) will
consist of approximately 1.83 m (6 ft) thick layer of crushed stone material.

The path of the navigation channel and turning basin that will be created to facilitate berthing of
the PANAMAX vessels is shown in Figure 2-2. The navigation channel will be approximately
one mile long and consists of two straight segments:

+ The first segment, oriented in a NE-SW direction, connects the proposed berth to a
turning basin.

+ The second channel segment will be aligned in an E-W direction and will extend from the
turning basin to the 15 meter depth contour within Portland Bight.

The channel alignment has been done in consideration of prevailing wave/wind directions.

The channel width varies, but will be wider than approximately three ship beams, 100 metres
(325 feet), at the narrowest section between the channel toes. The channel will be dredged to a
depth of 14 metres (46 ft) with respect to the mean lower low water (MLLW) datum. These
dimensions of the channel will be sufficient to host the berthing of PANAMAX class vessels
with 60,000 Dead Weight Tons (DWT) load capacity drawing a draft of approximately 12.2 m
(40 ft).
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Depth to sediments and soils presently average 4-20 m below sea level and based on the
anticipated area (estimate) to be cleared is approximately 24 hectares (60 acres) and will result in
the possible removal of 0.688 million cubic metres (0.9 million cubic yards) of spoil material.

A new elevated conveyor corridor will service the Proposed Port area from the proposed plant.
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2.3.1.1 Design of Turning Basin

One of the design constraints requires mooring the vessel with the bow facing the ship channel in
order to decrease the amount of ship manoeuvring in the case of an emergency. This is a rather
common practice for vessels, especially in hurricane prone areas. Therefore, a turning basin was
designed in close proximity to the berth to rotate the inbound ship before mooring at the berth as
shown in Figure 2-2 above.

The location of the turning basin was determined to keep both the dredging and the vessel
distance to the berth at a minimum. This resulted in the design of a 564 meter (1850 feet)
diameter turning basin approximately 610 m (2000 ft) from the berth, at the existing 10 meter
(32.8 feet) depth contour. This basin will be utilized exclusively by RINKER/CEMEX vessels
since JAMALCO vessels follow a different approach procedure.

The diameter of the turning basin was kept as minimal (2.5 ship lengths) as possible for safe
vessel manoeuvring considering the wave/wind exposure and the tug availability. The existing
water depth within the proposed turning basin is greater than the design draft under ballasted
conditions (maximum 8 meters) so no additional dredging outside the channel limits would be
necessary. The turning basin would also be marked to allow 24 hour ship operations.

2.3.1.2 Ship Loader

A quadrant ship loader (Figure 2-4 and Figure 2-5) is selected to reduce the time at berth. This
loader will have enough reach to feed all seven hatches of a PANAMAX class design vessel
without warping. With a high loading rate of up to 5000 tph, this loader will help to achieve the
projected 6-10 million tons per year throughput while maintaining low berth occupancy and
demurrage.

The quadrant loader will be supported by a pivot platform and a radial beam. The loader’s pivot
platform is a pile supported platform. Similarly, the radial beam is a cast in place (CIP) concrete
beam supported by 1 m (42-inch) diameter steel pipe piles driven into the bay. This radial beam
will support the crane rails and will extend back onto land where the storm tie-downs will be
located. The position on land will also serve as the maintenance position so that maintenance
activities can be completed while minimising the possibility of dropping products into the bay.

2.3.1.3 Berth Structures

The proposed berth is located along the northern side of the Rocky Point peninsula as shown in
Figure 2-3. The results of a numerical wave transformation study indicated that this site is less
exposed than the existing JAMALCO site to the wave climate. Moreover, the orientation of the
berth is such that the moored vessels would be aligned with the prevailing wind and waves.
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Therefore, this East-West orientation would further reduce the possibility of wave/wind induced
agitation during the loading operations.

A gull-wing pier head configuration as shown in Figure 2-4 was chosen for the proposed
facility. This configuration consists of four breasting dolphins and four landside bollards for
mooring lines. Breasting dolphins would be located about 366 m (1200 ft) away from the
existing shoreline. The breasting dolphins consist of a cast-in-place concrete pile cap supported
on a series of steel pipe piles as shown in Figure 2-5 to Figure 2-16. The overall dimensions of
the breasting dolphin in the plan are 2.88 square meters (31 square feet). Breasting dolphins
would be linked and connected to the ship loader by lightweight bridges.

The landside bollards dolphins consist of 107 cm (42 in) diameter steel pipe piles and a CIP
concrete cap as shown in Figure 2-6. All four landside bollards would be located on the land-fill
area. Fill area around the bollards and the ship loader’s pivot will be armoured against wave
action as shown in Figure 2-4. Mooring hardware includes four fenders installed on the
breasting dolphins. The fender type is a single large cell fender with a rubbing board surface with
HDPE plastic. A ship mooring analysis was conducted for the proposed berth configuration. A
range of wave height, period and directions were considered. The results indicated that the vessel
motions as well as loads on mooring lines would remain within allowable limits for the design
wind and wave conditions.

A Ro/Ro (Roll on/Roll off) berth was included in the design to bring equipment and material, as
well as spare parts, to the site during and after construction of the terminal (Figure 2-9 - Figure
2-10). The Ro/Ro berth would be a 30 m (100-ft) wide bulkhead structure in 6.1 m (20 ft)
MLLW water depth.
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2.3.2 Material & Reserve Stockpile

2.3.2.1 Processed Material Transfer

Processed limestone product from the mine process plant is collected by a conveyor inside a
surge tunnel via feeders located underneath the product stockpiles. Material is loaded onto a
covered overland conveyor at a target rate of 5,000 tph. The overland conveyor transfers material
from the plant site to the port reserve stockpile area. The conveyor from the plant to the port will
only operate when there’s a ship in port to be loaded. This equates to 2.5 ships per week, 50
weeks per year. The port schedule is dependent on ship arrival and departure within 22 hours.

The preferred gradations and specification requirements for aggregate is outlined below:

Amounts finer than each laboratory sieve (square openings), % weight

Size / Nominal size, 25 mm 12.5 mm 9.5 mm 4.75 mm
Number square openings (1in) (1/2in) (3/8in) (no. 4)
37.5t0 19 mm
4 ) 20to 55
(1%to%in)
= 25t04.75 mm 20to 55
(1into no. 4) (target = 39)
- 19t04.75 mm 20to 55
(% in to no. 4) (target = 39)
39 9.5t01.18 mm 20to 55
(3/8 in to no. 16) (target = 39)

2.3.2.2 Reserve Stockpile Top-Up Area

Aggregate from the plant will arrive at the port area reserved for stockpiling via the covered
overland conveyor. As the product reaches the reserved stockpile area, it can continue directly to
the ship or be diverted to the travelling stacker which can stockpile on either side of the
conveyor, at a target rate of up to 5,000 tph.

The decision as to which location the product is sent to will be determined in the following
priority:

e Send material directly to ship in order to avoid double handling;
e Send material to a material product classification stockpile; and
e Send material to a new location on the stockpile not currently containing any product.
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Product discharge height will be kept as low as possible in order to minimize product
degradation and potential creation of dust. Dust suppression, with the use of water spray, will be
targeted to key locations in order to further minimize the risk of dust emission.

2.3.3 Conveyor Corridor

The final design for the associated conveyor corridor is based largely on comments generated by
NEPA in discussion in November 2008. The previous alternative as outlined in the Analysis of
Alternatives section (Section 3) showed a proposed conveyor corridor bisecting the foothills of
the Brazilletto Mountain and the Salt River community to enter the plains prior to turning east
towards the proposed port. The habitat dynamics that would be impacted have been considered
and the design now allows for routing of the conveyor corridor further west away from the
residential communities. This design also reduces the impact of fragmentation on the foothills.

This EIA concerns the conveyor corridor between the plant site and the proposed port. As
discussed earlier in this section, the environmental permits applicable to this EIA are based on
the conveyor corridor between the plant and the proposed port, as well as, all works associated
with the establishment of the proposed port such as dredging.

As proposed, the conveyance mechanism is approximately 4 km (13,000 ft) in length and 1.5 m
(60 in.) wide. The conveyor will be elevated along the corridor especially where it is required to
pass above roadways, cross difficult terrain (tidal flats), and over water. The conveyor belt is
proposed to be approximately 1.37 m (4.5 ft) wide and for maintenance purposes, will have an
unpaved walkway on one side and an unpaved walkway and roadway on the other where the
conveyor is at grade. In elevated sections, the conveyor will have access walkways adjacent to
the conveyor.

Figure 2-11 to Figure 2-15 below outlines the sections of the conveyor corridor from the
proposed Plant to the Proposed Port.

The total conveyor system consists of two (2) overland segments and one (1) over-sea segment.
For the purpose of this report only two (2) segments are included: the overland segment from the
proposed plant that links to the over-sea segment to the port. The height of the conveyance
system will vary based on the underlying topography and engineering requirements. As it crosses
the Salt River Main Road to Mitchell Town road (in the vicinity of the proposed plant), it would
be approximately 4.3 m above the surface of the road. At the transfer points between the
overland and over-sea conveyors, a transfer building with a footprint of approximately 5m x 5m
and a height of 6 to 8 m will be installed.
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Figure 2-12: Cross section of Conveyor Corridor (Between Proposed Plant & Angle Station)
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Figure 2-13: Cross Section of Conveyor Corridor (Angle Station to Port)
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A Forest Retention Plan is proposed to allow the management of visual resources to be
compatible with the existing and proposed activities. Specifically, the dry savannah and
mangrove forested areas north of the Rocky Point Peninsula road will be retained as much as
possible; the only modification being the conveyor system. The Proposed Action will not be
further modified to decrease the visual impact below the existing visual quality.

The system will be installed with minimum impact on the environment and surrounding
communities through the use of limited access roads and road easement of at least 15 m. All
access roads and easements will be rehabilitated immediately upon completion of construction
except for the gated access at various sections to allow maintenance.

The proposed operation schedule is for continuous daily operation. The system is designed to
transport 5000 ton per hour of limestone. In comparison it would require 200 haulage trucks of
25 ton capacity every hour to match that performance, which is unrealistic. This option is the
preferred alternative due to the lower environmental, security, health and safety risks, as well as,
low maintenance cost (over the anticipated lifespan of the operations) and the fact that it meets
the material handling requirements.

The entire length of the conveyor will be hooded to protect against the effects of wind and rain.
Where the system crosses a roadway the conveyor will be fully enclosed, to reduce impacts such
as noise and dispersion.

Summary:

+ Belt width — 1.37 (4.5 ft)

+ Speed — 700 fpm

+ Idler spacing — 1.2-1.52 m (4-5 ft)
+ Capacity — 5000 stph

Conveyor sections that cross roads will be fully enclosed to minimize noise (Typical overland
conveyor shown below - Plate 2-3).
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Plate 2-3: Typical Covered & Elevated Conveyor [Port Canaveral - USA]
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2.3.3.1 Basic Conveyor Safety
The information contained below shall be used as guidelines for safe operation and maintenance
of typical belt conveyors. The following general guidelines are not extracted directly from, and
cannot take the place of, the more complete and detailed information available in the ANSI
Standards B20.1 and B15.1 to which RINKER/CEMEX subscribes internationally.

Safety, Operation, and Maintenance of Belt Conveyors:

1. This conveyor is designed to start and stop automatically. Warning start-up horns shall be
installed to alert operators of impending start-up of the conveyor.

2. The area where the conveyor is installed shall be restricted to authorized personnel who
are adequately trained in the operation and performance of the conveyor. Warning signs
shall be posted in the area of the conveyor. All persons shall be barred by appropriate
means from entering an area where falling material may present a hazard. Warning signs
and barricades shall be used.

3. At no time shall the conveyor be used to handle material other than what was originally
specified. The design capacity rating and belt speed shall not be exceeded. Belt
conveyors, when appropriately designed, installed, and operated, will perform
continuously and dependably with as few as one or two operators. One basic requisite is
that the material being handled by the conveyor has the originally specified physical
properties and is fed uniformly and at the design rate.

4. The conveyor shall not be operated at any time with any guards removed. Guards, safety
devices, and warning signs will be maintained in their proper positions and in good
working order. No one should be allowed to ride on a moving or operable conveyor.
Poking at or prodding material on the belt or any component of a moving conveyor shall
be prohibited.

5. The conveyor is equipped with pullcord cables and safety switches along accessible
sides. The conveyor shall never be operated with the safety switches disconnected or
bypassed out of the automation system’s motor control circuits. Performance of a system
shall be continuously monitored by a combination of modern electrical controls, built-in
safety sensors and devices, closed-circuit TV, and other signal systems.

6. The conveyor drive shall be stopped and locked out before performing any maintenance
on the conveyor, including lubrication of bearings, adjustment of the belt cleaners, etc.
Where it is impractical to lock out the conveyors prior to performing a maintenance
activity, such as during lubrication of the idlers on the overland conveyor, the conveyor
shall be stopped and operations personnel notified in advance of beginning the activity.
Conveyors shall not be re-started until it is verified that the maintenance crew is clear of
the area. Special lubricating equipment and lube extensions shall be installed so as to
permit lubrication of an operating conveyor without any foreseeable hazards.
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7. Good housekeeping is a prerequisite for safe conditions. All areas around the conveyor
shall be kept free of debris, obstacles or spilled material. Depending on the length and
complexity of the conveying system, one or perhaps two trained mechanics should patrol
the system at regular intervals to detect any conditions or components that need attention.
The surrounding areas shall be kept free of obstructions or materials that could impede
ready access and a clear view of such safety equipment on a regular basis. The checkup
should include all mechanical and electrical operating equipment, plus the structures,
walkways, ladders, stairs and access ways. A "walking inspection™ of a belt conveyor
system is a good means by which well-trained maintenance personnel can often detect
potential problems from any unusual sounds made by such components as idlers, pulleys,
shafts, bearings, drives, belts, and belt splices.

8. Good lighting contributes to a safe working environment.

2.3.4 Dredging Works

Construction of the proposed RINKER berth at Rocky Point requires dredging an approximately
1524 m (5,000 ft) long navigation channel extending from the 14 m (46 ft), MLLW depth
contour in the offshore areas to the proposed berth. A recent bathymetric survey conducted by
CEAC (2007) indicated that a small area near the main ship channel entrance needs to be
dredged. The dredged material will be dewatered and contained in an on-site Dredged Material
Containment Area (DMCA) located adjacent to the proposed berth. Following completion of
dredging and filling of the DMCA, the containment area will be beneficially reused to create a
work area. This section outlines the methodology and design practices that will be used during
the dredging and the construction of the DMCA including the containment dike and protective
rock revetment.

The foreshore will be dredged using a hydraulic dredge and/or mechanically operated clamshell
dredge to provide sufficient draft so that the loaded vessels will not run aground on their entry to
the dock. The origin coordinates for this area can be considered as 129,750 N and 234,000 E;
coordinates are based on reference station Rocky Point Pier Coordinates 129,806.33 N,
234,870.15 E.

Dredging will be done, as much as possible, using locally available equipment including those
utilised by JAMALCO for maintenance dredging. This may include barge mounted cranes with
large buckets for removal of spoil.

Alternatives for management of dredged materials are anticipated to include:

1) On land backfilling for proposed port infrastructure
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2) Discard the spoil at an approved dump site on land, or at a facility specifically authorised
for land filling of dredge spoil

Alternative 1 will be used in conjunction with crushed aggregate to finish area for the proposed
port. Alternative 2 is proposed for use in conjunction with proposed mitigation for seagrass in the
immediate area west of the proposed port, as outlined in the Impact Identification and Mitigation
section of this report (Section 6).

Near-shore construction may include such heavy construction activities as infilling, sheet pile
wall installation, rock fill installation, and intake/outfall canals and/or pipe installation. These
activities will be managed in a way to minimise the risks to the marine environment. Important
features include shoreline integrity, habitat, water quality, and aesthetic qualities. Protective
measures will include measures for spill control, runoff management, erosion control, sediment
control, and other means of protection.

2.3.4.1 Methodology

The proposed berth design includes dredging of approximately 24 hectares (60 acres) of bay
bottom to a depth of -14 m, MLLW. The volume of material to be dredged is approximately
0.688 million cubic metres (0.9 million cubic yards). Dredging will be conducted by a hydraulic
dredge and/or mechanically using a clamshell dredge depending on the available equipment,
schedule and cost. Dredged material will be transferred by barge or pipeline to the DMCA.

Golder Associates (2005) performed geotechnical analyses near the project site. The analyses
indicate the presence of granular material extending 30-40 feet below the sea bottom which then
transitions to clayey material. Additional geotechnical testing will be conducted as outlined in
Figure 2-17 to further determine the grain size/composition of the bay bottom material.
Geotechnically suitable material will be placed in the DMCA for use as fill on site. Unsuitable
material will be disposed of in an approved off-site disposal facility. Once the DMCA is
completed, additional clean fill material may be added to provide necessary elevation against
wave overtopping.
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2.3.4.2 Dredge Spoil Handling and Disposal

2.3.4.2.1 Turbidity Control

To meet NEPA Standards for water quality, turbidity curtains will be installed prior to dredging
and the construction of the proposed marine structures and rock armour shoreline stabilization to
contain suspended sediment within the work area. Turbidity monitoring will be performed during
dredging and construction. Dredging work will be altered or temporarily suspended when
turbidity readings exceed the background readings by more than the allowable limit specified by
local permitting agency NEPA standard for TSS is all times <150 mg/l and monthly average of
50 mg/l.

2.3.4.3 Dredged Material Containment Area

The proposed dredged material containment area is designed to accommodate the expected
volume of dredged material from the approach channel and berth. The containment area
encompasses approximately 12 hectares (30 acres) and accommodates approximately 0.84
million cubic metres (1.1 million cubic yards) of material at the designed crest elevation of +3.0
m (+10 feet) MLLW. A perimeter riveted dike is proposed to contain the material during initial
placement.

2.3.4.3.1 Perimeter Dike

The proposed perimeter dike design geometry includes toe protection, a core constructed of
crushed rock from nearby quarry, a rubble mound revetment on the side slope, and a horizontal
crest armoured with rock (outlined in subsequent sections). The dikes are designed to withstand a
major storm event including elevated water levels and waves.

Toe protection is normally an integral part of the revetment structure and is designed to prevent
undermining of the revetment by wave and/or current-induced scour. At shallow areas, the toe
serves as a berm which helps to limit wave run-up and overtopping. The protective revetment
serves to hold the dike core in place and is often comprised of several layers of rock armouring.
In addition, the dike crest is armoured to protect against wave overtopping.

2.3.4.3.2 Geotechnical Factors

The main geotechnical factors that should be evaluated in the design of the containment dikes
include:

+ Macro-instability of slopes due to failure along circular or straight sliding surfaces
+ Settlements and horizontal deformations due to the self weight of the structure

+ Micro-instability of slopes caused by groundwater seepage out of the slope face

+ Piping or internal erosion due to seepage flow underneath the structure
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+ Liquefaction caused by erosion (flow down the side slopes) or by cyclic loading wave
actions or earthquakes

+ Erosion of revetments at the outer slopes (or underwater slopes) due to unstable filters or
local failure of top layer elements

The design conditions most germane to the overall planning of the dike designs are: (1) slope
stability which dictates maximum allowable combinations of side slopes and structure heights
and (2) settlement which influences the initial and final crest elevation of the dike. The
preliminary geotechnical assessment indicates that an outer revetment slope of two horizontal to
one vertical (2H: 1V) is feasible. Undercutting and replacement of foundation soil material may
be required at some locations along the dike alignment.

2.3.4.3.3 Dike Height - Wave Run-up and Overtopping

The containment dike is designed to protect the reclamation area against erosion due to high
water levels and waves. This often requires the structure height to be well above the maximum
level of wave run-up during storm events. However, based on the nature of the facility some
overtopping may be allowed and the design requirements are evaluated in terms of allowable
overtopping.

Wave run-up, and more importantly, overtopping computations allow an objective means for
evaluating the level of protection (i.e. allowable overtopping) offered by various dike height and
armour protection combinations. In addition, wave overtopping computations provide a rational
means for evaluating the relative risk of dike breaching and subsequent failure.

To evaluate the level of protection offered by a given dike configuration, it is necessary to
establish limiting values of allowable overtopping. Critical or allowable overtopping discharge
rates for coastal dikes and revetments are published by the United Kingdom (UK) Construction
Industry Research and Information Association (CIRIA) and the Netherlands Centre for Civil
Engineering Research and Codes (CUR). Similar values have also been published by Goda
(2000), which are used in this study and are summarized below:

Table 2-1: Critical or allowable overtopping discharge rates for coastal dikes and
revetments (Goda 2000)

Structure Type Surface Armouring Overtopping Rate

(Litres/ms™)
Type I: Coastal dike Concrete on front slope, soil on crown and 5
back slope
Type II: Coastal dike Concrete on front slope and 20
crown, soil on back slope
Type lll: Coastal Dike Concrete on front slope, 50
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Overtopping Rate

Structure Type Surface Armourin . )
yp & (Litres/ms™)
crown and back
Type IV: Revetment No pavement on ground 50
Type V: Revetment Pavement on ground 200

Overtopping computations were used to develop required crest elevations for a “Type V:
Revetment” with the assumption that the compacted sand fill inside the dikes serves as
pavement. The crest elevation of the revetment was set to +4 m (+13 ft), MLLW with revetment
slope and crest width specified as 1V:2H and 6 m (20 ft), respectively. This revetment
configuration reduces the required fill volume while providing adequate slope protection and
maintaining wave overtopping within the allowable limits.

2.3.4.3.4 Armour Stone

Armour stone sizes were computed using industry standard procedures proposed by van der
Meer (1988) as outlined in Coastal Engineering Design Manual (CEM). Narrowly graded armour
stones from nearby quarries will be used to create the stabilizing revetment on the perimeter dike
of the DMCA. The east end of the dike is subject to higher waves compared to the areas further
west. Therefore, armour rock size will be gradually reduced along the containment areas towards
west. The above armour stone requirements assume that the armour layer for the dike revetments
will consist of two layers of placed rock, which is an industry standard design practice.

2.3.4.3.5 Toe Scour Protection

Toe scour protection is the supplemental armouring that is placed in front of the revetment,
laying on the sea floor that prevents wave energy from scouring and undercutting the front slope.
Failure of the toe will generally lead to failure throughout the entire structure. Factors that affect
the severity of toe scour include wave breaking, wave run-up and rundown, wave reflection and
grain size distribution of the beach or bottom materials.

The toe will consist of an armour layer two stones thick above a layer of quarry run stone. The
designed toe may provides additional protection to the structure by reducing overtopping as
some waves will break on the toe at shallower depths prior to reaching the side slope.

2.3.4.3.6 Underlayers and Filters

Revetments are constructed with an armour layer and one or more underlayers of decreasing
size. Revetments also often have a geotextile fabric separating the core of sand or clay from the
underlayer stone. The geotextile fabric prevents fine grain sand from washing through the fabric.
Similarly the underlayer stones should not be washed through the armour. The underlayer stone
is designed to be in the range of 1/10 to 1/15 the weight of the armour weight which is consistent
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with the recommended rock sizes given in the CEM (2004). This results in a relatively large
underlayer which has two advantages. First, a large underlayer permits surface interlocking with
the armour. Second, a large underlayer gives a more permeable structure and therefore has an
influence on the stability of the armour layer.

2.3.4.4 DMCA Operations

The Dredge Material Containment Area (DMCA) is designed to retain solids while allowing
water used to pump the material to be released. Solids settle out from the dredge inflow by
gravity. Clarified water is then discharged. The DMCA includes a clarifying pond connected to
the primary containment area by an adjustable weir controlling the flow of water.

Prior to the scheduled commencement of inflow, the contractor will verify that all necessary
preparations have been made to receive dredged material. This includes installation of the weir
boards at the spillway. The weir crest elevation is set to a suitable elevation to accommodate the
volume of settled solids expected plus the depth of pond required for adequate settling of
suspended solids.

As inflow begins, the material will flow into the primary containment area with the spillway
closed. The primary containment area will gradually fill and the pond elevation will rise to the
established weir crest elevation. The suspended solids from the initial slurry settled out by
gravity prior to water being released into the clarifying pond.

Water passing over the weir into the clarifying pond will not be removed from the clarifying
pond until the measured turbidity meets the permitted levels. “Clean” water with turbidity equal
to background levels will then be discharged out of the clarifying pond. Should the turbidity
readings exceed the allowable limits, discharge operations shall be suspended immediately until
such time that the cause of excessive turbidity has been identified and turbidity in the clarifying
pond meets allowable limits.

Figure 2-18 - Figure 2-25 outlines the proposed reclamation plan, dredging plan and dredging
sections for this development.
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2.3.5 Modifications to Beach/Foreshore/Mangrove

The site for the Proposed Port is an uninhabited coastal area composed primarily of mangroves
adjoining a secondary roadway that extends toward the main Rocky Point Port location and a
seagrass plant community in the surrounding embayment.

The modifications to this area include:

e dredging of the near-shore and offshore areas to construct Port and access channel to the
proposed berth
e aconveyor belt along the peninsula road

This project calls for various permits and licences under the NEPA Act of 1992 due to proposed
modifications to the nearshore and offshore waters (dredging and land reclamation) and the
mangrove and seagrass plant communities. All applicable licenses have been or will be applied
for and will be obtained prior to implementation. Known licences and permits required are as
follows:

1) An Environmental Permit
2) Beach licences
= Port and Harbour Development
* Dredging
» Land Reclamation
= Structures to be placed on the foreshore or floor of the sea (Pylons,
revetment etc.)
3) Permit for Conveyor Belt System
4) Permit for Wetland Modification
= Mangrove Modification
= Seagrass Modification
5) Permit for Wastewater Holding System

Specific impacts and mitigations for seagrass and mangrove are addressed in Section 6.
Protective measures will include measures for spill control, runoff management, erosion control,
sediment control, and other means of protection. This is further elaborated on in Section 8 of this
report.

Present site land-use is outlined in the following plates:
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Plate 2-4: Present Site Use

Plate 2-5: Barge Docked at Proposed Site for Port
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2.3.6 Drainage

The site is disturbed and has been backfilled with crushed limestone/marl and naturally drains
itself. The site currently has natural drainage that does not result in ponding or flooding in the
area; it drains well and is relatively flat. The site itself has never undergone any of these events
as further explained in the Hydrology and Natural Hazard section of this report.

The new dock area will be comprised of dredged spoil and compressed backfill, and will allow
for natural draining during rainfall events. The adjoining Salina® will also assist with the
drainage particularly during storm events through natural means. The presence of mangroves in
close proximity will assist in the protection of the shoreline. Generally, soil in the area is made
of sand or gravel which greatly assists in percolation of water. There are no natural flow
pathways for storm water to reach the sea during periods of rainfall which will be maintained
and/or improved upon.

No significant hardtop will be laid down in the form of asphalt except Ro-Ro ramp and a 21 m
(70 ft) wide apron along the Ro-Ro berth.

Retention ponds are designed for storm water collection at the port (south side) and along the at-
grade conveyor corridor. These retention ponds will collect storm water run-off. Runoff gauges
will be installed inside the retention ponds to monitor fines (silt) build up so it can be removed
accordingly.

! salina: An area of upper intertidal lands characterized by extreme flatness and salt levels. When moist periods
and greater tidal amplitudes return these favor mangrove re-occupation.
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2.3.7 Summary Potential Impact of Ambient Resources and Natural Disasters
Rationale

The design of the proposed port facility is being undertaken using engineers that are familiar
with the damage done to the existing Jamalco port from previous hurricanes.

The northwestern shoreline of the Rocky Point peninsula was selected for the proposed Rinker
Berth. Numerical model studies confirmed that this area is relatively sheltered compared to the
adjacent Jamalco pier against hurricane waves which influence the area from a long fetch in the
southeast direction. A detailed statistical analysis has been completed to establish the extreme
wind and wave conditions for the project site involving 250 hurricanes recorded form 1930 to
2005. Based on the finding of this study, Rinker Facility was designed to withstand a major
hurricane such as Ivan (2004) or Dean (2007). The proposed conveyor feeding the ship loader
was designed to remain above the maximum wave crest during a severe hurricane. The design
height of the conveyor is higher than the previously damaged structures at the adjacent facility.
Only some minor damage to auxiliary structures such as gangways and handrails are expected in
the event of a major hurricane. Some rock displacements on the revetment may also take place
without presenting any particular risk to the integrity of the structure.

The designs were also done based on previous surge heights of hurricanes to have affected the
area, especially Hurricanes lvan and Dean. The designs allow for some amount of contingency,
and take into consideration the economics of designing with a wind event of 100 year return
interval. Global warming and climate change assumptions were also evaluated. A similar basis
has been used for designing the conveyor corridor.

The reserve stockpile will be done based on the typical DWT of a Panamax vessel at design draft
of 40 feet. The material is being washed and sized at the quarry and delivered to the port via the
conveyor belt wet. This reduces the potential for dust generation. Additionally, there will be a
telescopic shooter that will be used in loading the vessels which will have access to every hold.
This is also a mitigation to reduce any potential dust generation.

Prior to the onset of a major storm the reserve stockpile will be depleted by the last available
vessel and conveying operations would have ceased at the proposed plant. Tie-down operations
would be in effect at the various facilities. There would be little or no reserve stockpile at the
port during a major storm.

The drainage for the proposed port will utilise a perimeter (south) holding pond and perimeter
berms. Additionally, the drains will be fitted with the required silt screens. As outlined
previously within the project description of the document, the product to be stored is sized and
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washed limestone. Little silt particles will be generated from this operation. All precautions have
been taken into consideration for the design of the port.

Figure 2-2 as represented in this EIA document is the final proposed configuration. The
proposed turning basin and ship channel was designed with input from of a marine assessment,
Jamalco and the Jamaica Pilots Association (The manoeuvrability study outlined in the EIA).
The final alignment was evaluated against several parameters, chief among them being:

1. Impact on existing ship movements with the Jamalco port

2. Location of important marine resources such as coral reefs, seagrasses and mangroves
(i.e. those least likely to survive any transplanting or providing significant ecosystem
benefits that are avoidable)

Based on a marine assessment conducted in the area in 2004 the coral reefs adjacent the Jamalco
terminal was under stress. This coral reef system is not the same as the patch area close to the
proposed Rinker project. The area in question is a launch point for various marine vessels
including barges. The depth of the water is on average 4.5 feet. The area is more prone to
turbidity than the area adjacent the terminal. There are only a handful of coral heads in the area
in question and these corals are covered largely in algae. Only one or two are in a “fair” state.
Relative to those adjacent the terminal mentioned in the 2004 study, they are in relatively “poor”
health.

A more recent study, the Jamalco Barge EIA submitted in January 2007, in the same area slated
for development also indicated the poor visibility in the area and the general paucity of any
corals that could be negatively affected.

The water quality in the area was defined in the same Barge Dock EIA as follows:

The following parameters were evaluated within a 100 m radius (of marine waters) of the
proposed project area at Rocky Point, Clarendon:

7/
X

L)

Total and Faecal coliform
Total suspended solids
Phosphates

Nitrates

Oil and Grease

7/
o0

7/
X

7/
LX)

%

S

? Jamalco Efficiency Upgrade EIA, 2004, Conrad Douglas & Associates Limited.
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The results as given by Poly-Diagnostics Centre Ltd for phosphates, oil and grease, total and
faecal coliform, and total suspended solids all fall within acceptable NEPA standards as seen
below. The value for nitrates was slightly elevated.

It should be noted that when compared with NEPA’s trade effluent standards and the National
Ambient Water Quality Standard for Freshwater; these values are all within limits and are
exceedingly low. NEPA has no standard for marine water bodies along any of Jamaica’s coast.

Table 2-2: Analysis of Key Parameters of the Marine Waters in the Immediate Vicinity of the
Proposed Project Site at Rocky Point, Clarendon

PARAMETERS METHOD RESULTS NEPA STANDARD
Phosphate as PO i i
p 4 Colorimetric 0.029
/ (mg/L) (Spectrophotometric)
0.001 - 0.055
Method # Hach 8048
Phosphate as PO,-P / (mg/L) Page 537 2™ Edition 0.009
Nitrate as NO i i
3 Colorimetric 2.480
/ (mg/L) (Spectrophotometric)
0.001-0.081
Nitrate-Nitrogen NO;-N Method # Hach 8039 0.560
/ (mg/L) Page 400 2™ Edition '
) Gravimetric Method # All times <150 mg/I
Total Suspended Solids
/ (mg/L) Hach 8158 20.000 Monthly average 50
m
g Page 605 2™ Edition mg/|
Gravimetric n-Hexane
Oil & Grease as HEM Extractable Method #
2.290 10
/ (mg/L) Hach 10056
Page 877 3" Edition
Total Coliform 1 )
2.000 48x10°-2.56x10
/ (MPN/100 mL) Multiple-tube
Faecal Coliform Fermentation Technique
2.000 <2.0-1.3x10"
/ (MPN/100 mL)

When compared with the more recent Rinker marine water quality assessment it can be noted
that coliform (both faecal and total) levels have been a problem in the area. It is hard to identify
the exact source of this pollution. However, it may be a function of river transport, sewage waste
disposal system in the area (largely septic pits) and coastal currents.

The corals adjacent to the Jamalco pier do not appear to have suffered greatly from the ad hoc
maintenance dredging that has been done since the facility was built.
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A drainage plan is being prepared along with building designs for submission to the Clarendon
Parish Council and NWA respectively for approval.

Section 4 outlines the existing environmental setting of the region as well as its natural hazard
vulnerability.

2.4 Utility Requirements

2.4.1 Electricity Demand

Electricity requirements will be sourced from the national grid. A 69 kV power line is located in
proximity of the project area — the JPS Old Harbour/Monymusk 69 kV line. A 20 MVA 69/24
kV substation will be built to connect with the JPS grid. A preliminary letter of intent was
submitted to JPS to which RINKER received favourable reply indicating connectivity potential
(Appendix I11). No problem is expected with this utility.

The routing of the conveyor corridor along the Peninsula road was informed by a JPS
requirement of a 15 m setback from the existing utility poles and transmission corridor. The
designs are in compliance with this requirement.

Table 2-3 below outlines the energy requirements per build-out phase.
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Table 2-3: RINKER Jamaica Limited Power Requirement - Per Build-out Phase

RINKER JAMAICA LIMITED BRAZILLETTO PROJECT 4/3/2008 JRA
POWER REQUIREMENTS - PHASES I, Il, & Il - HORSEPOWER

PHASE | (4m ton/yr Plant) PHASE Il (8m ton/yr Plant) PHASE 11l (12 m ton/yr Plant)
Avg. Avg. Avg.
Connected Consumed Connected Consumed Connected Consumed
Hours Hours Hours
Horsepower Horsepower Horsepower Horsepower Horsepower Horsepower
per Day per Day per Day
(HP) (HP) (HP) (HP) (HP) (HP)
(Hrs) (Hrs) (Hrs)
Plant 4308 2585 14 7658 4978 14 12558 8791 14
Stockpiling
3302 2311 4 4160 2912 8 4160 2912 12
/ Transport
Ship
) 2160 1512 4 2160 1512 8 3360 2352 12
Loading
Total
9770 6408 13978 9402 20078 14055
Horsepower
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2.4.2 Water Supply

This phase of the project requires very little water since all aspects of this phase are based on a
dry operation. Any water required will be supplied using trucks with temporary onsite storage.

This is similar to the current method of supplying water to the Jamalco Port.

2.5 Maritime Transportation Corridor
2.5.1 Marine Traffic

This section is based on information contained in a RINKER Traffic Study conducted by Moffat
& Nichol (M&N). It should also be noted that these results were also reviewed with the Port
Authority and the Pilots Association.

The primary purpose of this study was to predict the impacts of proposed RINKER vessel traffic
on existing and future traffic calling on the JAMALCO loading terminal. To estimate potential
impacts on traffic, a discrete event, probabilistic simulation model using the Extend software
(Version 6.0.7) was developed.

The model was developed to represent the material factors that affect the existing and proposed
traffic levels and terminal operations. From the opening screen of the model, simulations can be
run and saved, or the six main component blocks of the traffic system can be viewed (Figure
2-27). These main blocks indicate the order of operations within the model. These six blocks are:

1. Vessel Arrivals: vessels are generated and arrive at the ship channel entrance,
approximately 2 nautical miles (nm) offshore. Vessel arrivals are generated using a
normal distribution with a mean inter-arrival time and a standard deviation, to account for
variations in transit time to Rocky Point.

2. Berth Awvailability & Environmental Constraints: inbound vessels check for berth
availability and environmental constraints on transit.

3. Transit Protocols: inbound vessels then check for vessels already transiting outbound, or
for those already waiting (for weather or other reason) to travel outbound.

4. Pilot/Tug Join & Transit: after all operational and navigational conditions have been
satisfied; pilots and tugs (depending on the scenario) are called and meet the vessels,
followed by transit to the proper terminal.

5. Terminals: vessels arrive at their respective terminals, and begin the loading process. The
various activities, including loading, are simply represented in the model by a time
(duration) spent at the berth. Upon completion of the loading and post-loading activities,
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environmental and transit checks are made, and when conditions are met, pilots and tugs
join the vessels before commencing the outbound sail.

6. Outbound Transit: this block represents the transit from the terminals to the ship channel
entrance.

OutboundingWaiting
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l‘[ Aggregate
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Figure 2-27: Primary Component Blocks of the Traffic System

The simulation model is set up to check that specific environmental limits are not exceeded
during various operations including channel transit, manoeuvring into or out of berth, berthing
and cast-off. The primary environmental limit affecting transit through this region is wind (and
subsequent waves). Tides and visibility are not believed to impact vessel traffic in the region.
Specifically, the following environmental conditions are checked throughout the simulation.

e For simulations of the ‘Present Conditions’ (JAMALCO terminal traffic only), wind must
be less than 18.5 knots while vessels are transiting, manoeuvring, berthing, or casting off.

e For simulations of ‘Intermediate and Future Conditions’ (JAMALCO and RINKER
Terminals), winds greater than 20 knots will require 2 tugs to assist in manoeuvres.
Vessels may not transit, manoeuvre, berth, or cast off when winds exceed 30 knots.

e JAMALCO vessels may transit during daylight only, from 6am to 6pm (13 total hours

per day).

To represent wind-related delays incurred by vessels, a 30 year record of hourly-averaged wind
data (1975 — 2005) was obtained from the NCDC weather station at the Kingston Airport
(NCDC, 2006). This data record contained gaps making processing and use of the full time-
history in the model difficult. Instead the time series record for a shorter period of 8 years (1975
—1982) was used in the model.

Based on a comparison of the frequency distribution of wind speeds over these two periods, it
was determined that the 8 year period from 1975 to 1982 appropriately represents the longer
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term record. A comparison of cumulative probability distributions for the 8-year subset (1975 to
1982 — blue line) and for the total 30 year period (red line) is shown in Figure 2-28. The
cumulative probability distributions give the percent of time that winds are below a specified
speed. For example, in Figure 2-29, the curves show that 50% of the time winds are below 8 - 9
knots.

In general the curves follow one another fairly well. At 18.5 knots, which represents the transit
limit under the Present Conditions, the 8 year and 30 year distributions give similar cumulative
frequencies, 85.1 and 87.4% respectively. At 30 knots, which is the wind limit for transit in the
intermediate and future scenarios, both the 8 year and 30 year distributions show essentially the
same frequency of approximately 99.8%.

Meetings with the marine terminal operator at the JAMALCO terminal indicate that other
environmental factors such as fog and rain may affect terminal operations, although not
significantly. For this reason rain and fog are not considered in the simulations. Potential delays
due to hurricanes were not considered in the simulations as well.
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Figure 2-28: Distribution of Wind Durations
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The model simulated inbound and outbound transit of vessels to and from the proposed RINKER
Terminal and the existing JAMALCO Terminal, and durations of operations at berth at the two
facilities. The vessels were introduced into the simulation at the ship channel entrance
approximately 2 nautical miles from the existing JAMALCO Terminal, where their inbound
transit begins. They exited the simulation after completing the loading operations at berth and
their outbound transit.

A vessel traffic model was developed to represent the present levels of shipping and operations
at the Salt River corridor. The model included various operational, traffic, and environmental
criteria that govern vessel transit. The marine traffic model was run a number of times to
simulate various levels of future increases in shipping at the JAMALCO and RINKER facilities,
and changes in traffic regulations where appropriate, in order to predict their impacts.

Based on the results, the following conclusions were made:

e The present conditions show longer average individual vessel delays than do the
intermediate and future conditions because in the intermediate and future scenarios
JAMALCO vessels are essentially unrestricted by high wind with the addition of tugs. In
the present condition tugs are not available, and vessels commonly incur delays during
winds in excess of 18.5 knots. Under the Intermediate and Future Conditions, vessels
incur delays when winds exceed 30 knots, which is a rare occurrence.

¢ Independent of the scenario, environmental delays including wait for daylight comprise a
large fraction of the total delay incurred by JAMALCO Vessels. The average expected
wait for daylight (3 to 4 hours) is large relative to all other delay types. Allowing
JAMALCO vessels to transit at all hours of the day would be an effective means of
increasing throughput at the JAMALCO terminal.

e JAMALCO delays (in particular, berth availability delays) increase at a higher rate when
more than 12 JAMALCO vessels per month call at the terminal. Thus, at the present
estimated at-berth times, berth availability delays will be incurred beyond 12 vessels per
month.

e JAMALCO berth utilization rates increase with the number of JAMALCO vessels in the
simulation. A noticeable rise in berth utilization is observed at 12 JAMALCO vessels per
month. At 12 vessels per month, the berth utilization rate is approximately 50%. The
level of 12 vessels per month also corresponds to the point at which berth availability
delays begin to increase at a higher rate.

e The doubling of traffic at RINKER has little impact on RINKER or JAMALCO traffic.
Even under the highest levels of vessel traffic (16 RINKER and 14 JAMALCO vessel
calls per month) the impacts of RINKER vessels on JAMALCO traffic delays are minor.
RINKER vessels cause delays to JAMALCO vessels on the order of a fraction of an hour,

Conrad Douglas & Associates LTD Page [2-61 CD * PRJ 1054/07



RINKER Port & Conveyor Corridor (Rev. 01) Description of the Proposed Project

small relative to the total average JAMALCO delay of approximately 10 hours, which is
primarily due to environmental limits and berth availability (at 12 or more JAMALCO
vessels per month). The simulations indicate that an increase in JAMALCO traffic has
the greater impact on JAMALCO operations.

Table 2-4: Traffic Model Study Basis Summary (per Design Basis Report)

INPUT PARAMETER

VALUE / DESCRIPTION

Simulation Cases

1. Present Conditions:
- RINKER Vessels: None
- JAMALCO Vessels: 3.5 alumina plus 3.0 tanker vessels/month

2. Intermediate Conditions:
- RINKER Vessels: 8 vessels/month
- JAMALCO Vessels: 5 levels of traffic - 6.5, 8, 10, 12, 14 vessels/month

3. Future Conditions:
- RINKER Vessels: 16 vessels/month
- JAMALCO Vessels: 4 levels of traffic - 8, 10, 12, 14 vessels/month

General
Operational/Traffic 1. Only one vessel may be at berth at a time at each terminal.
Regulations 2. Only one vessel may transit or manoeuvre in the channel and turning

basin at a time.

Vessels transit on a ‘first come-first served’ basis.

4. 4. Vessel schedules are not coordinated between RINKER and JAMALCO
Terminals.

w

Transit Route & Times

General:

Transit begins at pilot boarding area approximately 2 nm offshore, at the
entrance to the navigation channel, and ends at the turning basin adjacent to
the terminals

Inbound Activity:
1. POB to Turning Basin (2nm at 5 knots) ~ 0.5 hours
2. Turn Vessel & Final Approach (manoeuvring) — 0.5 hours
3. Berthing, All Lines Fast, Documentation — 1 to 1.5 hours
4. Total—2to 2.5 hours

Outbound Activity:
1. POB, Documentation, Release Lines, Cast Off — 1 to 1.5 hours
2. Outbound Channel Transit~ 0.5 hours
1. 3.Total—-1.5to 2 hours
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INPUT PARAMETER

VALUE / DESCRIPTION

Vessel and Loading
Characteristics

Loading Rates/Time at Berth:

JAMALCO Vessels
Alumina Vessels: 17,000 — 38,000 DWT vessels loading at 1,000 tons per hour
(26 to 47 total hours at berth)

Tankers: 200,000 — 300,000 bbls loading at 10,000 bbls per hour (29 to 39
total hours at berth)

RINKER Vessels:
70,000 DWT vessels, assumed 16 hours, including a slight variation at modern
loading terminal

Pilot and Tug
Resources

1. All vessel transits inbound and outbound require 1 pilot

2. Only one pilot is available.

3. Forthe Present Conditions scenario, no tugs are available for transits;
thus no transit during winds that exceed 18.5 knots (approx. 14.2% of the
time).

4. For other scenarios, 2 tugs are required inbound or outbound during
winds that exceed 20 knots. No transit when winds exceed 30 knots.

5. Pilot commute times:

a. Between terminals: 0.5 hours
b. b. Between terminal & pilot boarding area: 1.0 hours

Environmental Constraints

Wind

Present Conditions scenario:
Wind >= 18.5 knots: no vessel transits/manoeuvring (14.2% of time)

Intermediate & Future Conditions scenarios:
Winds >=18.5 knots (JAMALCO) & 20 knots (RINKER): tugs are required for

transit/manoeuvring

Winds >= 30 knots: no vessel transits/manoeuvring (0.26% of the time)

Hurricanes

Currently not modelled

Daylight Travel

JAMALCO Vessels:
Restricted to travel only during daylight hours, between 6am — 6pm (13
total hours per day)

RINKER Vessels:
No night restrictions

Tides No known restrictions

Waves No explicit wave restrictions; however, waves can be considered implicit
within the wind criteria

Visibility No known restrictions
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2.5.2 Marine Vessel Manoeuvring

This section is based on information contained in a RINKER Materials — Desktop Vessel
Manoeuvring Simulations Study conducted by Moffatt & Nichol (M&N).

Moffatt & Nichol (M&N) was contracted by RINKER Materials to perform an analysis of the
manoeuvrability of a bulk carrier through a proposed channel and turning basin towards a berth
at Rocky Point, Jamaica. The manoeuvres were preformed without tugs where possible for wind
speeds up to 20 knots. Higher, 30 knot, wind speeds were also examined with the use of tugs.

A vessel manoeuvre simulation case is determined to be a success when the vessel navigates its
course with little or no deviation from its intended track. A case is considered unsuccessful if the
vessel drifts off course dramatically or runs aground, or outside the channel boundaries.

The result of various cases simulated leads to the conclusion that tug assistance will be required
to complete the manoeuvre under wind conditions greater than 20 knots. For wind speeds less
than or equal to 20 knots, the manoeuvre can be performed using the ship’s power, rudder and
bow thrusters. The bow thrusters were used throughout the turning manoeuvre to aid in directing
the vessel. As winds approach 20 knots, tug assistance allows for a more controlled manoeuvre.
In the cases simulated, both the outbound and inbound transiting and berthing vessel remain
within the channel boundaries at a minimum of 350 ft from the centre of the JAMALCO berth.

Tug assisted departure was also modelled, and indicates that manoeuvres can be completed with
winds up to 30 knots without the use of tugs for outbound transits.

For this study, M&N utilized the fast-time, autopilot simulation software SHIPMA developed by

MARIN (Maritime Research Institute Netherlands) to perform a detailed computer-based
simulation of the manoeuvres required for the design vessel to safely transit the proposed
channel and turning basin.

The SHIPMA software uses a mathematical description of the hydrodynamics of a given vessel
to simulate the manoeuvring of the ship in approach channels and harbours. The hydrodynamic
vessel description includes vessel response to current forces, turning radius, maximum engine
speeds and rudder angles. In model formulation and hydrodynamics the software is very similar
to the full mission bridge simulators used for pilot training. The fast time simulator uses an
autopilot algorithm in place of the human pilot to simulate control of the vessel. While the
autopilot routine is no substitute for a human pilot, it does allow a large number of manoeuvring
simulations to be conducted quickly and for less expense.
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The model uses the autopilot to control the vessels propeller, rudder, bow thruster and tugs. The
hydrodynamic model accounts for shallow water effects, bank suction effects, and forces due to
winds, currents, and waves. The desired manoeuvre is described by specifying the coordinates of
an ideal track line. For each segment of the track, the user specifies desired vessel speed and
orientation, the number and power of tugs, and the autopilot settings. The autopilot settings
control such factors as pilot reaction time, look ahead distance, primary control method (rudder,
propeller, bow thruster or tugs), and the program then steps through the manoeuvre with the
autopilot routine determining the required propeller speed, rudder angle, and tug commands.

Fast-time simulations can act as a screening tool to identify the most critical conditions. In the
case of the present study, the tool is used to evaluate limiting environmental conditions in which
the manoeuvre can be performed with out tug assistance, as well as assess the size and placement
of the ship channel, turning circle, and berthing area.

2.5.2.1 Model Input

2.5.2.1.1 Design Vessels

The vessel selected for the manoeuvring simulations is a 738 ft (225m) LOA bulk carrier.
Standard hydrodynamic ship models of these vessels were obtained from MARIN. The principal
dimensions of the vessel models are given in Table 2-5.

Table 2-5: Particulars of the bulk carrier

Sophie SHIPMA module SHIPMA module
Oldendorff Bulk Carrier (loaded) Bulk Carrier (ballasted)

LOA 225.0m 225.0m 225.0m
LBP - 217.0 m 217.0m
Beam 32.18 m 32.2m 322m
Moulded Depth 19.51m 17.8 m 17.8 m
Draft 12.8 m 12.0m 7.0m
Deadweight 60,000 tons 60,759 tons 60,759 tons
Frontal Wind Area = 668 m’ 797 m*
Lateral Wind Area - 2286 m? 3410 m?
Bow Thruster 1777 hp 1777 hp 1777 hp

The mathematical vessel models provided by MARIN describe the hydrodynamic and handling
characteristics of the ships used in the simulations. The models are based on measurement data
from model tests and validated with model manoeuvring tests. The models can be used for the
whole speed range between slow astern to full speed ahead during normal manoeuvring.
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2.5.2.1.2 Tug Characteristics

Two conventional tugs were used for the analysis wherever was necessary. Wind conditions
above 20 knots wind speed required tugs. The tugs modelled are conventional power train tugs
with 3,000 hp or approximately 30 tons bollard pull. The sizes of these tugs were determined by
an empirical formula which is dependant on ship windage area, and environmental wind speed to
provide an approximate required tug force.

2.5.2.1.3 Bathymetry and Hydrodynamics

The bathymetry is on based data points obtained by digitizing Admiralty charts for the West
Indies, Jamaica South Coast area. These digitized bathymetric points are then meshed with the
proposed channel and turning circle. The channel is modelled at -46ft (MLLW) while the turning
circle is modelled at -33ft (MLLW).

2.5.2.1.4 Waves

Waves were transformed from offshore wave heights calculated in a previous numerical model
study conducted by M&N. Using shoaling and refraction coefficients developed by this model,
wave heights and directions were scaled from a uniform offshore wave height of 3.5 m (11.4 ft)
with an 8 second period; resulting in wave heights of up to 1 m (3.28 ft) around the proposed
RINKER site. Figure 2-29 presents an example of the wave grid modelled. The offshore 3.5 m
wave height selected for this operational manoeuvring analysis is exceeded only 6% of the time.
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Figure 2-29: Wave grid as modelled in SHIPMA simulation; based on 3.5m offshore wave
height with 8 second period.

2.5.2.1.5 Winds

Predominant winds for the area blow from the east through southeast. Local pilots have indicated
that winds from the north and south are of interest and were therefore included in this study.
Winds speeds of 20 and 30 knots were examined to determine the feasibility of manoeuvring the
ballasted ship to the berth with and without the use of tugs. The higher wind speeds are typical
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maximums for vessel transit in confined channels. The allowable wind speed for transit is up to
the pilot s discretion or port director

2.5.2.2 Simulation Methodology

The SHIPMA simulations are used to determine the feasibility and limitations of manoeuvring a
bulk carrier to berthing at the proposed RINKER Materials terminal. A vessel manoeuvre
simulation case is determined to be a success when the vessel navigates its course with little or
no deviation from its intended track and remains within normal rudder and engine control
envelopes; marginal when the vessel could still complete the manoeuvre, however travelled
outside of the turning basin limits; and unsuccessful when the vessel cannot maintain its desired
track and drifts off-course or travels outside the allowable underkeel clearance (10% of draft).
The model also checks allowable underkeel clearance (accounting for squat and hydrostatic
draft) and halts the simulation if the underkeel clearance is under the limit.

Each simulation covers some approximately 2.5 km (1.55 miles) of distance travelled from the
entrance to the berthing area. The vessel begins its course just offshore inside Portland Bight and
travels into the proposed channel at approximately 4-5 knots. The vessel then slows as it travels
into the turning basin and orients its stern towards the berth. The bulk carrier then backs into the
proposed terminal location at speeds less than a knot.

A simpler manoeuvre is performed for outbound transit, since the vessel s bow is already facing
the outbound direction when leaving berth. The ship uses its bow thruster to push off the berth,
and then begins to gradually pick up speed as it exits the channel. As the ship nears the end of
the defined track path, it is travelling at approximately 5 knots.

Figure 2-30 - Figure 2-33 depict basic transit manoeuvres for both inbound and outbound
transits, along with corresponding rudder control and ship speed. Figure 2-32 shows that for
inbound transit most rudder usage is required to manoeuvre the carrier into the turning basin, and
is limited to +35 degrees. The rudder is then used to guide the carrier towards the berth, without
the use of tugs. Figure 2-33 shows for outbound transit the rudder usage is required to navigate
the two bends in the track, while ship speed gradually increases. Figure 2-34 shows that for
inbound transits where tugs are not used, the bow thruster is consistently used at up to 60% of
the maximum thrust available.

Figure 2-35 presents distances from the edge of the manoeuvring channel to the JAMALCO
alumina loading terminal, which range from 196 ft 350 ft, depending on location of
measurement. Throughout all carrier simulations, the bulk carrier never travels outside the
channel and maintained, as a minimum, the distances shown.
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_—-Slow to Stop: Turn
and reverse to

Figure 2-30: SHIPMA Vessel Track Configuration for Inbound Manoeuvre

Figure 2-31: SHIPMA Vessel Track Configuration for Outbound Manoeuvre
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Figure 2-33: Example Rudder Angle and Ship Speed for Outbound Transit
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Figure 2-34: Example Bow Thruster Force (From Turning Circle to Berth)

Figure 2-35: Distances from Edge of Channel to JAMALCO Bauxite Loading Terminal

Table 2-6 below shows that the simulated manoeuvres were possible without tugs for wind
speeds less than 20 knots. Modelling of the carrier at the ballasted draft of 7 meters increases
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frontal and lateral wind area and provides a large sail for wind forces above 20 knots. For
increased wind speed, winds above 20 knots, tugs are required to maintain course. An additional
manoeuvre was performed which simulated the loss of the ships engine and rudder and proved
successful with the use of the tugs.
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Table 2-6: SHIPMA results table

Wind Wind . Bow
Manoeuvre . . Wave (height, Draft Tug Power
. Speed Direction . - Thruster No. of Tugs Results
Direction period) Condition (horsepower)
(knots) (degrees) (Y/N)
Inbound 20 North 3.5m, 8sec Ballast Y 0 i Successful*
Inbound 30 North 3.5m, 8sec Ballast N 2 2 x 3,000 Successful
Inbound 20 East 3.5m, 8sec Ballast Y 0 i Successful*
Inbound 30 East 3.5m, 8sec Ballast N 2 2 x 3,000 Successful
Inbound 20 South 3.5m, 8sec Ballast Y 0 i Successful*
Inbound 30 South 3.5m, 8sec Ballast N 2 2 x 3,000 Successful
Inbound 20 ESE 3.5m, 8sec Ballast Y 0 i Successful*
Inbound 30 ESE 3.5m, 8sec Ballast N 2 2 x 3,000 Successful
Inbo.und: Loss of 30 East 3.5m, 8sec Ballast N 2 2 x 3,000 Successful
Engine/Rudder
Outbouné: Loss of 30 ESE 3.5m, 8sec Loaded N 2 2 x 3,000 Successful
Engine
Outbound 30 North 3.5m, 8sec Loaded Y 0 i Successful
Outbound 30 East 3.5m, 8sec Loaded Y 0 i Successful
Outbound 30 South 3.5m, 8sec Loaded Y 0 i Successful
Outbound 30 ESE 3.5m, 8sec Loaded Y 0 i Successful

* Note: at the 20 knot wind speed, the vessel did not directly follow the specified track; however the manoeuvre was still completed within the
channel; is it assumed that an experienced pilot will be able to anticipate the effects of the wind and correct his manoeuvre accordingly.
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To present a sample of the simulation manoeuvre findings, the following transits are examined in
greater detail:

+*

Inbound: 20 knots without tugs: This manoeuvre was performed without the aid of tugs.
The ship s bow thruster was used when needed to complete the manoeuvre. These
conditions included a 20 knot wind from the north, east, south and east-south-east
concomitant with transformed near-shore waves, resulting from an offshore wave height
of 3.5m and an 8 second wave period.

Inbound: 30 knots with tugs: This manoeuvre is performed with the aid of tugs under the
worst assumed design operational environmental conditions. These conditions included a
30 knot wind from the north, east, south and east-south-east concomitant with
transformed near-shore waves, resulting from an offshore wave height of 3.5m and an 8
second wave period.

Inbound - Casualty: 30 knots with tugs: This manoeuvre assumes a failure of ships
engine and rudder as soon as the vessel enters the channel. The rudder is assumed locked
at midships along with no engine RPM. This condition included a 30 knot wind from the
east with transformed near-shore waves, resulting from an offshore wave height of 3.5m
and an 8 second wave period.

Outbound Casualty: 30 knots with tugs: This manoeuvre assumes engine failure just as
the outbound vessel is exiting the turning basin. There is no engine RPM, however it is
assumed that the ship is being guided by the two tugs whose characteristics are found in
Section 2.5.2.1.2. This condition includes a 30 knot wind from the ESE concomitant with
transformed near-shore waves, resulting from an offshore wave height of 3.5m and an 8
second wave period.

Outbound: 30 knots without tugs: This manoeuvre is performed without the aid of tugs
under the most severe design operational conditions modelled. These conditions include a
30 knot wind from the north, east, south and east-south-east with transformed near-shore
waves, resulting from an offshore wave height of 3.5m and an 8 second wave period.

2.5.2.3 Model Results

2.5.2.3.1 Inbound Transit 20 knots wind speed, with waves, no tug assistance

The following discussion and associated figures describe a simulation carried out by the
navigation model from beginning to end, examining the transit in two basic segments. The case
was examined for a 20 knot wind from the north, east, ESE, and south directions with the wave
field described in Section 2.5.2.1.4 and 5.2.1.3.2. Each plot presents the track path of the vessel
overlaid on the bathymetry of the waterway.
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With 20 knots of wind speed, the carrier is able to successfully manoeuvre into the proposed
channel and turning basin, and back up towards the berth. The manoeuvre was stopped with the
ship lying approximately parallel with the terminal. It is assumed that with the ships propeller
and bow thruster that the ship will be able to be safely berthed.

It should be noted that in order to make the manoeuvre successful for all 20-knot wind
conditions, the user-defined track path had to be offset from the actual path transited by the
carrier throughout the simulation. Wind direction dictates the direction of track offset; Figure
2-36 presents the track path for a 20-knot wind coming from the north and corresponding track
path set to the north of the centreline of the channel. Sustained wind speeds and large wind sail
area on the ballasted carrier act to push the carrier away from the track path and towards the
boundaries of the channel. As a result, it is recommended to widen the channel at the southern
edge of the channel as it connects to the turning basin (see Figure 2-36). However, an
experienced pilot should be able to anticipate the heavy winds which push the carrier away from
its intended track and correct for these conditions. Figure 2-37 presents plots for all wind
directions examined.

~

Figure 2-36: Inbound Manoeuvre 20 knots from North. Track Path to extreme North of

Channel.

Conrad Douglas & Associates LTD Page [2-75 CD * PRJ 1054/07



RINKER Port & Conveyor Corridor (Rev. 01) Description of the Proposed Project

Figure 2-37: Inbound Manoeuvre 20 knots with no tug assistance. Clockwise from Top-
Left: North, East-southeast

2.5.2.3.2 Inbound Transit - 30 knots wind speed, with waves, with tug assistance.

The following discussion and associated figures describe a simulation carried out by the
navigation model from beginning to end. The case was examined for an assumed maximum
operational condition 30 knot wind from the north, east, ESE, and south directions with the
aforementioned wave field and tug assistance provided by two 3,000 hp conventional tugs. The
efficiency of the tugs was reduced in the model to simulate a loss of effectiveness due to waves.
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Each plot presents the track path of the vessel overlaid on the bathymetry of the waterway.
Figure 2-38 presents a sample of the basic manoeuvre. The bulk carrier enters the channel and
transits under its own power to the turning basin. Tugs are attached at the entrance of the
channel, however not used until the turning basin and then for the remainder of the
manoeuvre.
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Figure 2-38: Inbound Manoeuvre - 30 knots wind speed; Left: Close up of Berth - Right:
Overall Transit

With 30 knots of wind speed, the carrier is able to transit the channel and come to a stop within
the turning circle. Using the ships propeller and tug assistance, the carrier is able to transit back
towards the berth while maintaining proper course and direction. The run was terminated with
the carrier parallel to the berth, where the tugs will be able to push the carrier onto the berth. Tug
power assures greater precision while turning and berthing the carrier under wind conditions up
to 30 knots, allowing the carrier to follow the track path which is set approximately in the centre
of the channel. As entering the channel posses no difficulties for manoeuvring, only plots of final
portion of the manoeuvre are presented in Figure 2-39.

Conrad Douglas & Associates LTD Page [2-77 CD * PRJ 1054/07



RINKER Port & Conveyor Corridor (Rev. 01) Description of the Proposed Project

<.

O O ’
oO

(&)

Figure 2-39: Inbound Manoeuvre 30 knots with tug assistance. Clockwise from Top-Left:
North, East, South, East-Southeast

2.5.2.3.3 Inbound Casualty Transit 30 knots wind speed, with waves, with tug assistance.

The case was examined for an assumed maximum operational condition 30 knot wind from the
east, with the aforementioned wave field and tug assistance provided by two 3,000 hp
conventional tugs. The bulk carrier experiences a loss of the ships engine as well as use of the
rudder approximately 100 m outside of the proposed channel. The ships rudder is locked at
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midships and engine RPMs are reduced to zero; the two tug boats are attached, one at the bow
and the other at the stern, before the vessel enters the channel.

Figure 2-40: Inbound Manoeuvre 30 knots wind speed; Left: Overall Transit - Right: Close
up of Berth

Despite the 30 knot wind speed, the carrier is able to maintain course in the channel with the aid
of tug power. The tugs are able to slow the carrier to a near stop within the turning basin and
then manoeuvre the carrier to the berth. Success of the manoeuvre is attributed to immediate tug
response as soon as the bulk carrier experiences failures. The major concern of the manoeuvre is
slowing the carrier to a near stop within the turning basin. Once the carrier has come to a stop,
the manoeuvre towards the berth varies little from the same manoeuvre performed with the use
of the carrier’s engine and rudder. The run was terminated with the carrier parallel to the berth,
where the tugs will be able to push the carrier onto the berth. While this case provides an
example of possible ship casualty, further and more detailed instances should be examined using
a real-time, full mission bridge simulator with a pilot in the loop.

2.5.2.3.4 Outbound Casualty Transit 30 knots wind speed, with waves, with tug assistance.

The case was examined for an assumed maximum operational condition 30 knot wind from the
ESE, with the aforementioned wave field and tug assistance provided by two 3,000 hp
conventional tugs. The bulk carrier experiences a loss of the ships engine approximately 100 m
outside of the proposed channel. The ship’s rudder is still in use and engine RPMs are reduced to
zero; the two tug boats are attached, one at the bow and the other at the stern.
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Figure 2-41: Outbound Manoeuvre without tug assistance (30 knots wind speed)
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Figure 2-42: Outbound Manoeuvre when tugs are used (30 knot wind speed)

If no tugs are used for the manoeuvre, and the bulk carrier loses its engine within the turning
circle, then wind catches the area on the deck house of the carrier and creates a moment about
the ship, causing the bow to travel outside of the channel boundary as seen in Figure 2-41.

If tugs are attached to the carrier, then as soon as the ship looses engine power, the tugs become
effective and are able to slow the vessel down. Once the vessel is under control, the tugs are able
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to reverse the loaded carrier back towards the berth (Figure 2-42). The run was terminated with
the carrier parallel to the berth, where the tugs will be able to push the carrier onto the berth.

For clarity, the figures have a reduced time step to show the vessel’s progress every 30 seconds
throughout its transit. While this case provides an example of possible ship casualty, further and
more detailed instances should be examined using a real-time, full mission bridge simulator with
a pilot in the loop.

2.5.2.3.5 Outbound Transit 30-knot wind speed, with waves, no tug assistance.

The following discussion and associated figures describe a simulation carried out by the
navigation model from the proposed RINKER berth to a distance offshore where inbound
manoeuvres were started. The case was examined for 30-knot winds from varying directions,
with the aforementioned wave field and no tug assistance. Each plot presents the track path of
the vessel overlaid on the bathymetry of the waterway.

It is assumed the carrier will use its bow thruster to gradually move the bow away from the berth.
From there, the ships main engine is engaged as it begins its transit towards the channel and
away from the berth. The ship continues to pick up speed up to approximately 5 knots at the end
of the channel, where the manoeuvre is terminated. This outbound transit is more easily
accomplished, as its loaded draft provides stability and reduced wind area. The vessel also
increases its speed, which provides water over the rudder and allows for better manoeuvrability.

Figure 2-43 presents plots for outbound manoeuvres for each wind condition examined.
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Figure 2-43: Outbound Manoeuvre 30 knots with no tug assistance. Clockwise from Top-
Left: North, East, South, East-Southeast

2.5.2.4 Potential Passing Vessel Impacts

A passing vessel causes both a wake, and a drawdown of the water s surface. The magnitude of
these vessel induced waves depends on the geometry of the channel, shape of the vessel hull,
draft, and speed of passing. The greater the confinement or blockage, that is, amount of cross-
sectional area of the channel occupied by the vessel displacement, the more pronounced the
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drawdown effect. These passing vessel induced waves decay with distance from the vessel but
have the potential to impart undesired forces and motions on nearby moored vessels that can
break mooring lines. The bulk carrier transiting to the proposed RINKER terminal will pass the
existing JAMALCO facility. The channel is approximately 1300 feet from the JAMALCO
mooring dolphin.

The PASS-MOOR model of the US Naval Facilities Engineering Service Center (Seelig, 2005)
was used to estimate the force due to the passing bulk carrier on a similar sized moored vessel at
the JAMALCO berth. The approximate lateral loads imparted were calculated at approximately 5
kips and 1 kip longitudinally for a 5-knot passing vessel speed. Figure 2-44 illustrates the
calculated applied force time history from the PASS-MOOR model.
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Figure 2-44: Modelled Applied Force Time History

These loads are considerably less than anticipated wind loads (which are at least an order of
magnitude greater) and typical mooring line strengths. Therefore, the passing vessel should have
minimal impact on the moored vessel.
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2.5.2.5 Conclusions and Recommendations

Moffatt & Nichol (M&N) was contracted by RINKER Materials to perform an analysis of the
manoeuvrability of a bulk carrier through a proposed channel and turning basin towards a berth
at Rocky Point, Jamaica. The manoeuvres were preformed without tugs for wind speeds of 20
knots; higher, 30 knot, wind speeds were also examined with the use of tugs. A casualty
manoeuvre was also performed to provide an initial assessment of the outcome when engine and
rudder failure are experienced.

A vessel manoeuvre simulation case is determined to be a success when the vessel navigates its
course with little or no deviation from its intended track. A case is considered unsuccessful if the
vessel drifts off course dramatically or runs aground, or outside the channel boundaries.

The result of various cases simulated leads to the conclusion that tug assistance will be required
to complete the manoeuvre under wind conditions greater than 20 knots. For wind speeds less
than or equal to 20 knots, the manoeuvre can be performed using the ship s power, rudder and
bow thrusters. The bow thruster was used throughout the turning manoeuvre to aid in directing
the vessel. Widening the southern edge of the channel which connects the turning basin could
reduce the risk of grounding, while the carrier transits from the turning basin to the proposed
berth.

A few basic casualty manoeuvres indicate that berthing can occur when the carrier experiences
loss of engine and rudder outside of the proposed channel as long as adequate tug power is
provided. The bulk carrier can also be towed back to the terminal when it attempts an outbound
manoeuvre and experiences loss of engine in the turning basin. These basic allision manoeuvres
provide some insight into emergency manoeuvres, however, real-time simulations with a pilot in
the loop are recommended.

Vessel departure was also modelled, and indicates that manoeuvres can be completed with winds
up to 30 knots without the use of tugs for outbound transits.

In the cases simulated, both the outbound and inbound transiting and berthing vessel remain
within the channel boundaries and do not interfere with JAMALCO marine facilities.

Calculated passing vessel loads are considerably less than anticipated wind loads and typical
mooring line strengths. Therefore, the passing vessel should have minimal impact on the moored
vessel.
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2.6 Personnel Requirements

The proposed operations will require a range of specialised and professional skills and labour at
all stages of project development. These skills are required at various locations which make up
the chain of activities that characterises raw material procurement — mining, processing and
distribution to overseas markets. This phase of development will employ approximately 380
persons at peak construction, and approximately 90-150 at peak operation (Port, Conveyor &
Quarry) with the required skills inclusive of:

+ Management and administration

+ Engineering and technical services

+ Equipment operations

+ Port management

+ Technicians and artisans among others

All employees will require training prior to start-up of the operation. The skills are readily
available in Jamaica which has been engaged in relatively high technology operations for over 50
years as a result of its bauxite-alumina, sugar, petroleum refining, power generation and various
manufacturing and minerals extraction industries.

In addition, the internal policy of RINKER facilities worldwide is to provide training for all its
employees inclusive of safety and operations training. Figure 2-45 below shows a graphical
representation of estimated peak labour requirements.

The proposed area for implementation of this project has been supporting large scale industry for
many Yyears, as major sugar factories and bauxite-alumina operations are located there. All
employees regardless of background will undergo training prior to start-up. The employee pool is
expected to comprise individuals from the immediate area as much as possible.

The skill-set anticipated for this phase as well as the quarry expansion is outlined below:
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ADMINISTRATION
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Drivers
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Figure 2-45: Onsite Peak Labour Estimate - Construction

2.7 Solid Waste Management

Solid waste will be generated during the pre-construction, construction, and operation of the
temporary barge unloading facility. During pre-construction solid waste will be generated from
land clearance and soil movement. During construction activities, solid waste will be generated
primarily from packaging and containers related to materials, supplies and equipment brought in
for the construction phase of the project. RINKER will place garbage skips at the proposed Port
to effectively manage this anticipated increase, also the frequency of collection will be matched
to the amount of waste being generated to avoid pile-up or spilling of contents. Collected solid
waste will be transported by an approved solid waste haulage contractor for disposal at an

approved landfill.
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2.8 Sewage Handling

Temporary portable chemical toilets will be used during the construction of the port and
aggregate stockpiling facility. These toilets are widely used throughout construction operations,
as well as within the operations of industrial entities island-wide.

A private contracted firm will maintain, remove and dispose of the sewage and provide
manifesting to RINKER regarding the point of final disposal.

During the operational phase, a small septic system is being proposed for the port development.
A pre-cast building with an enclosed septic tank that can be pumped out once per month is being
proposed. Rinker has utilised this system at other ports in the US to great effect. A representation
of this system is shown below along with a write-up/brochure in the Appendix IX.

The design also allows for the building to be used as a small office at the port. Figure 2-46
below shows a typical plan of the proposed wastewater package plant.

A tertiary treatment facility will be built at the proposed plant site to facilitate treatment of the
wastewater generated. This move is to ensure the hydrological regime is not impacted negatively
by this aspect of the operations and that health, sanitation and safety standards are met.

Under circumstances of reasonable usage, sewage can be anticipated to be generated at a rate of
12.5 litres per individual per shift.
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Scale House

11'-6” x 26’ Concrete or Block Building, shall include the following:

Structural Specifications:

e Concrete: Steel-reinforced, polypropylene fiber reinforced, 4000
PSI minimum 28-day compressive strength, air-entrained
(ASTM C260).

¢ Reinforcing Steel: ASTM A615, grade 60 unless otherwise
indicated.

¢ Reinforcing Fiber: Polypropylene fiber, Fibermesh @ 1.5 pounds
per cubic yard.

e Caulking: All joints between panels shall be caulked on the
exterior and interior surface of the joints. Caulking shall be
SIKAFLEX-1A elastic sealant or equal.

¢ Panel Connections: All panels shall be securely welded together
with 1/4” thick steel brackets. Steel is to be of structural
quality, hot-rolled carbon complying with ASTM A283, Grade
C. Cast-in anchors used for panel connections to be Dayton-
Superior #F-63, or equal.

¢ Walls & Roof: 2-Hour Fire Rated.

¢ Walls 3", Floor 6", Roof 4” @ edge; 5” @ center; giving 1” slope
from center to edge.

¢ Loadings: Wind 120 MPH, Roof 60 PSF, Floor 250 PSF.

Features to be provided:

Layout:

¢ 8 x 5 restroom (ADA Compliant) with 4 x 5 utility
chase/storage area, 10,000 gallon vault, fluorescent lighting,
china toilet & sink, mirror, 8” ventilation fan, stainless steel
paper towel and toilet paper holders.

¢ Main room with countertops, windows and door.

Structural:

o 8 Interior Height.

Electrical:

e 125 amp breaker panel

e EMT surface mounted conduit

o (6) 4" dual bulb fluorescent light fixtures with switch

o (1) fluorescent light fixture in restroom with switch

e (1) incandescent light fixture in chase with switch(6) 120v 20
amp duplex receptacles

¢ Exterior 70W HPS light fixture with photocell and switch
(mounted over door)

Environmental:

e 2.5 ton wall mounted HVAC unite with heat and thermostat

¢ R-18 insulation with FRP laminated 3/4” wheatboard walls and
ceiling, white

¢ Floor smooth finished concrete with non-slip floor coating

Accessibility:

e Two (2) 3-0” x 7-0” 3-hour fire rated 18 gauge steel door with
16 gauge cast-in-place frame, drip edge, NRP hinges, mortise
lockset, hydraulic door closer, aluminum threshold, galvanized,
primed & painted.

s 3'-0” x 6'-8” restroom door, painted wood.

e 3-0” x 6’-8” chase door, painted wood.

Exterior Texture:

s Exposed aggregate or smooth painted exterior finish

Miscellaneous:

* 32 foot countertop (under windows)

¢ Eight (8) 3’ x 4" windows (270" view)

s Opaque Lexan sidelight in restroom

¢ Hurricane tie-down package (150+ MPH wind resistance)

¢ All required Florida approvals
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Figure 2-46: Pre-Engineered Wastewater Package Plant (Prefabricated Modular Concrete Structure)
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3 Analysis of Alternatives

3.1 Introduction

In considering the development options, the following alternatives were analysed. These are:

1) No Action

2) The Proposed Development

3) Alternative Location (Port & Conveyor)
4) Alternative Technology (Conveyor)

3.2 No-Action Alternative

With the “No Action” Alternative, the dry limestone forest and mangrove areas would remain
the same. The mangroves would experience continued disruption through charcoal burning, land
clearance for housing and bee-hive as well as continued dumping. The limestone forest with the
reserves in place would not be utilised beyond the existing rate of quarrying being done by
Chemical Lime Company.

The potential investment to this relatively poor community would not be realised. The
unemployment rate would remain high. The existing lack of social amenities would also remain
the same.

The size and scale of the proposed development along with the level of proposed investment and
potential positive spin-offs for the surrounding communities, especially in terms of jobs, makes
the No Action Alternative unacceptable.

3.3 The Proposed Development

The proposed project seeks to develop a Port and Conveyor Corridor adjacent to the existing
JAMALCO Port facility along with dredging of the sea floor to allow for access of vessels up to
PANAMAX size, equipment and supplies. The proposed alternative (preferred alternative) has
taken into account various discussions with stakeholder groups (government, non-government
and residents of surrounding communities) over the past four (4) years in the final designs.

Initially, a large-scale port-side stockpiling was proposed. This alternative was debated with
various entities and the extent of the negative social and environmental implications allowed for
a revision of designs. This proposed development is the outcome of these discussions.
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The proposed port is designed further out in deeper waters to reduce the footprint on sensitive
and important natural reserves such as mangrove, seagrass and corals. The northward limit of the
port is defined by the compromises acceptable with the prevailing setting (wind, waves, water
depth etc.). The potential impact from storm surges associated with tropical storms and
hurricanes limit the maximum distance from shore for the port. The stockpiling area also
represents a compromise on impact to sensitive and important natural reserves such as mangrove,
seagrass and corals. The footprint of the proposed stockpiling is reduced from previous designs
to maintain the lowest possible impact to these resources. As outlined in the Project Description,
the proposed port will affect 1.2 hectare of seagrass down from 7.5 hectares in previous designs.
No corals will be lost with this design, similar to previous designs.

The conveyor corridor associated with the proposed port will be elevated on piles to ensure
limited seagrass impact nearshore. The impact to mangroves is regulated by the stipulation of a
15 m setback from the existing JPS transmission corridor. In this area pilings will also be
constructed to reduce the impact to tidal flats, as well as storm surge inland. In other areas on
more consolidated land there will be a filled footprint for the conveyor corridor. The impact zone
in this area is approximately 5.6 hectares and represents impact to mangrove and other nearshore
vegetation and tidal flats/Salinas.

A comprehensive impact assessment was undertaken for actual footprint impacts on seagrass and
mangroves (See Section 6 of this report). This section also provides specific mitigation measures
for impacts to these resources.

The proposed project, despite having some environmental implications, presents the best
practical, socio-cultural and economic option. The proposed project as designed will allow for
the retention and protection of a significant stand of mangroves and seagrass in an area with the
largest single intact mangroves along Jamaica’s coastline. It reduces the access points to the
mangroves from hunters, charcoal preparers and also from illegal solid waste disposal and drug
trafficking. RINKER/CEMEX has a rich history of sustainable development and as part of its
operations in Jamaica will ensure its continued viability into the future for Jamaica’s future
generations to enjoy, while providing the necessary jobs for a community considered one of the
poorest in the country, while contributing to the national income.

This proposed project is in line with current developments in the area. RINKER proposes to use
a conveyor corridor from the transport of aggregate material from the quarry to the port in
similar practice to the rail used by JAMALCO in the same vicinity. This will significantly reduce
the likelihood of many negative impacts which have been experienced in the past. These
negative impacts include severe traffic congestion, the need to modify roadways, the removal of
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utilities and the cutting down of trees to facilitate movement of material and equipment. This is
the preferred alternative.

3.4 Location
3.4.1 Aggregate and Port Alternatives

Based on the location of suitable aggregate reserves and port, a number of sites were identified
and evaluated islandwide for aggregate supply and port options. The table below outlines the
analysis for the selected location. There were several locations that could be considered suitable
but the proposed location was evaluated as most feasible, as it relates to the economic, social and
environmental considerations. The suitability of a location was referenced against the following
nine (9) parameters:

Resource / reserves

Access to site

General development of surrounding area
Water / electricity

Port facilities

Transportation modes to port
Availability of labour in area

Land ownership

Environmental sensitivity

© Nk WD R

The areas included in this assessment covered at least seven (7) parishes: the following table
outlines the assessment as it relates to Brazilletto Mountains and Rocky Point in Clarendon.
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Table 3-1: Summary/Ranking of Aggregate Reserves and Port Possibilities in Jamaica

Characteristics

Brazilletto Mountains - Clarendon

Resource / reserves

Prime areas already under control by Chemical Lime. Operations of
both quarry and port are brown sites.

Access to site

Partly paved quarry road leading off main road from Old Harbour —
Salt River

General development of surrounding
area

Fishing village located at Welcome Beach and Guest House and Spa at
Milk River. Protected area with mixed-use zoning — Industrial and
mining zone included

Water / electricity

Electricity available, water marginal upgrading required

Port facilities

Nearest port is the JAMALCO Rocky Point port less than 3 miles from
quarry site. Draft limitation — approx. 35-37 ft (Handymax vessels)

Transportation modes to port

Area located along coast. Overland conveyor system to port with
area for stockpiling portside possible

Availability of labour in area

Labour pool availability.
Retraining required

Land ownership

Government and private

Environmental

Although this is under the control of Chemical Lime, the following
should be noted:

e Brazilletto is in a protected area. A permit was issued for a
quarry, lime plant and port. The Brazilletto Mountain area was under
stress from charcoal burning activities. There is severe
unemployment in the area. The level of poverty is reportedly the
highest in Jamaica.

e A permit was obtained for establishing a port at Salt River
(separate and apart from that mentioned above). This is close to the
Port Esquivel and JAMALCO Rocky Point Ship Channels.

Conclusion:
Perhaps a closer look, in terms of feasibility, should be taken of the

Salt River possibility.

Recommendation:

The Salt River Port possibility should be analyzed. Overland
transportation from Salt River is the main challenge.

A permit has been obtained for a port at Salt River. A permit could be
obtained for the overall project.

Salt River — Rocky Point of high priority.
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3.4.2 Port and Conveyor Corridor

3.4.2.1 Port

The nearest established ports are JAMALCO’s Rocky Point Port and Windalco’s Port Esquivel
which houses alumina shipping operations. These ports have limited wharf capabilities and the
potential delays and congestion that would occur at the port could render the operations
infeasible and potentially hazardous. This option will not accommodate either entities potential
expansion plans. Outside Clarendon, the other potential ports of entry would be port locations
within Kingston Harbour to the east (Kingston) and Port Kaiser to the west (St. Elizabeth). This
alternative would be economically disadvantageous to RINKER. Similarly, it would be socially
and to a lesser extent environmentally disadvantageous to the job creation in the South
Clarendon area.

In the event that a deal could be brokered with another wharfage facility, RINKER would have
to transport the aggregate material via significant distances by road, through communities that
would prove disruptive, negatively impact the natural and built environments and result in
significant cost to RINKER as well as upgrades to the routes and possible compensation for
disruptions.

These options present a high economic cost to RINKER and inherent dangers in transporting
equipment via roadways to these ports with the exception of JAMALCO’s Rocky Point.

Additionally, the Brazilletto Quarry had received a permit to build a port in the location of Salt
Island, a nearshore cay. This option, though possible, presents significant obstructions to the
boating and recreational amenities of residents in the region. The ecological damage would also
be greater since various aspects of creating a new port such as dredging would be conducted in a
fairly less disturbed region.

3.4.2.2 Stockpile Area
The quarry is located in the foothills of the Brazilleto Mountain to the north. The current
Chemical Lime Quarry has been assessed as having material that is too soft in nature with
regards to the final intended product. Material that will satisfy the intended project has been
found in the western end of mining lease 129. This will necessitate the opening of the western
face of the mountain to quarrying. This presents significant positive implication in comparison to
quarrying from the current quarry location.

1. The southern face of the mountain designated as a buffer zone will remain intact. That is,
no conveyor corridor will be required to exit the foothills via the Salt River community.
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2. The routing of conveyor and its associated noise and vibrations will be routed further
away from the Salt River and Brazilletto Settlement communities.

In order to ensure enough material is available to load a ship when in port, a small reserve
stockpile must be maintained. The ability of a port to service a ship has direct cost constraints.
The proposed plan entails the stockpiling of approximately 90,000 tons of washed and sized
aggregate at the port, sufficient to fill 1.5 ships (assuming PANAMAX vessels of capacity
60,000 tons).

The alternatives evaluated included: the proposed port with reserve stockpile of 1.5 ships
volume, a large-scale stockpile adjacent the proposed port, and stockpiling within the quarry
confines. Each alternative evaluated had their own constraints and the proposed project (the
preferred alternative) was chosen based on various parameters, chief among which were:

e Engineering constraints,
e Project Economic costs
o Distance to port from quarry
o Length of conveyor required
o Operating schedule
o Suitability of aggregate raw material
e Socio-economic implications on nearby communities and commercial infrastructure, and
e Environmental implications within a declared protected area.

Stockpiling at the port presents a major advantage to other options due to the significant
economic options particularly as it relates to cost associated with loading ships beyond the usual
loading timeframe. However, this option presents significant environmental implications,
particularly as it relates to the loss and/or modification of the biological resources in the area,
namely: seagrass, mangrove and coral reefs. The social implications of port side stockpiling are
limited to reduced aesthetic appeal.

The preferred alternative requires reserve stockpiling at the port to fill 1.5 ships at any given
moment. This proposed port would impact approximately 1.2 hectares of seagrass and 5.6
hectares of mangrove habitat (mangroves and other essential habitat requirements). This
represents a compromise between stockpiling at the quarry and large-scale stockpiling adjacent
the port.

Large-scale port-side stockpiling will result in a loss of at approximately 7.5 hectares of seagrass
and 5 hectares of mangrove. Impacts to coral reefs in the area due to direct loss are negligible.
The corals in the area are currently subjected to significant stress from reduced water quality and
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other impacts such as recent natural hazards, particularly hurricanes. Plate 3-1 below outlines the
conveyor route with port-side large-scale stockpiling

Stockpiling at the quarry similarly has economic, social and environmental implications.
Stockpiling within the quarry will result in continuous conveyor operation when ships are in
port. This will exacerbate the ambient noise and vibration within the region of the community
that the conveyor passes through. The conveyor will require a direct 7 km line to service ship
loading activities which presents a significant economic cost as well as increase potential for
negative occurrences.

3.4.2.3 Conveyor Corridor Route

Four alternative conveyor route options to the proposed were analyzed for the transfer of
aggregate from the process plant to the ship loading facility. Plate 3-1 shows the conveyor
running south from the Quarry bisecting the Brazilletto Mountain foothills through the Salt River
community. Stockpiling for aggregates would take place on the plains.

The second alternative has the same general route as alternative 1 with the exception of
stockpiling adjacent the proposed port (Plate 3-2). The third conveyor route passes through the
mangroves with port-side stockpiling (Plate 3-3). The last option shown in Plate 3-4 has the
conveyor going over water to Salt Island. Of the 5 options, Plate 2-1 in the project description
shows the preferred route with the least environmental impact and incidentally, the lowest cost
alternative. The conveyor proposed will be a completed hooded throughout.

Alternative 1 will result in habitat fragmentation of the proposed buffer zone (foothills of
Brazilletto Mountains. This alternative will result in significant noise and vibration effects to
residents in close proximity to the corridor. Alternative 2 includes the potential impacts of
Alternative 1 as well as significant loss of seagrass in coastal waters (approximately 7.5
hectares). This represents an excess of 6.25 times the proposed impact area for seagrass with
even less scope for successful mitigation. Though all attempts would be directed to ensuring the
conveyor meet and exceed, where possible, existing regulations and standards, the impact to
residents would be greater than the preferred alternative. The biodiversity and aesthetic loss
would also be greater in the region where the conveyor splits the mountain side. The operation
would also require a longer period of operation per day than the current preferred alternative.
The hazards faced by the motoring and pedestrian public, though small, would also be greater
than the preferred alternative.

Alternative 3 has the same impacts outlined in alternative 2 along with significant loss of
mangrove. This option does not represent a possibility in light of the major ecological function of
the mangroves in this area. It would also significantly impact on the critical endangered species
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to a greater extent, particularly the crocodile and migrant bird populations. Alternative 4 though
vastly different to the others also presents major engineering and ecological setbacks. It would
present impacts to the traffic patterns of local fishermen, use of the public bathing beach
(Welcome Beach) and use of Slat Island to the public.

Alternatives 3 and 4 presents significant negative implications though social, environmental and
economic concerns. The routing of the conveyor through the mangrove forest south of the
community of Salt River would result in severe degradation to the extent of the mangroves as
well as the habitat for various fauna, particularly the protected crocodile and West Indian
Whistling Duck. There would be need for a maintenance roadway as well as the filling of
sections of the area to provide a stable footprint for the conveyor. The mangrove community in
this area is also slated for development as a nature tour and preservation site by C-CAM. It is
Rinker’s intention to ensure the viability of the natural resources in this area through singular or
cooperative arrangements within the region. Alternative 4 would bring the footprint closer to Salt
Island, a relatively unaffected area. There would also be significant negative impacts to boat
traffic accessing the Salt River area. There are possible negative implications to the use of the
Welcome Beach utilised by the surrounding communities for recreational needs. These
alternatives are not the preferred alternatives.

The preferred alternative allows the conveyor to be routed in two segments; one from the
proposed quarry to the proposed plant on the plains south and east of the community of Salt
River and Brazilletto Settlement, and the second from the proposed plant east towards the port
alongside the Peninsula road. This allows for the best possible option of routing the conveyor as
far away from residential and ecological receptors as environmentally and economically
practicable.

The necessity of Alternative 1 is in regards to the availability of lands held by the Sugar
Company of Jamaica. This option therefore outlines what route would be taken should lands not
be available on the plains for the Proposed Limestone Plant. It is further detailed in Appendix X.
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Plate 3-1: Conveyor Corridor & Proposed Port with Stockpile on the Plains — Alternative 1
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Plate 3-2: Conveyor Corridor & Aggregate Stockpile at Port — Alternative 2
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Plate 3-4: Port at Salt Island, Conveyor Corridor & Stockpile at Quarry - Alternative 4
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3.5 Technology
3.5.1 Conveyor

Four conveyor styles were analyzed for the transfer of aggregate from the process plant to the
ship loading facility. Table 3-2 summarizes the comparison of the different conveying
technologies. The preferred conveyor is outlined in the first column — the troughed belt
conveyor.

A conventional troughed conveyor was chosen as the preferred alternative due primarily reduced
noise, runtime, and potential dust creation. Dust covers (hood) on a conventional conveyor
reduce potential of dust creation while maintaining easy access for maintenance. Fewer
mechanical components on this style conveyor has a lower running mechanical noise creation as
well as decreased maintenance time, thus further lowering noise creation.

Globally® a comparison of the various conveyor systems versus haul truck inputs, shows an
economic advantage using conveyors rather than haul trucks to move and stockpile material.
Based upon certain parameters, savings may be as high as US$0.46 per ton, or US$700,000
annually (Figure 3-1).

In addition to economics, there are other advantages to the use of conveyors. Conveyors are
environmentally friendly, while individual trucks or loaders emit and stir pollutants along the
entire transfer path. Furthermore, trucks are limited to level applications, and are highly
compromised when operated on grades exceeding a 6 percent incline.

The use of equipment such as automated telescoping radial stackers, portable jump conveyors,
tripper conveyors, mobile stackable units, stationary overland systems further support the
justification for conveyors, based upon the following key benefits:

e Improved product quality: Conveyors eliminate the multiple handling of material,
while preventing the compaction and contamination typically caused by trucks and/or
loaders. Importantly, telescoping conveyors eliminate segregation and material
degradation.

o Lower operating expense: Conveyors cut labour and training costs. They are not reliant
upon humans. They require no breaks or shift changes, and will operate at maximum
efficiency during every hour of operation, conveying at capacities ranging from a mere

® Jarrod Felton, Comparison: conveyor vs. haul truck, Pit & Quarry,
http://www.pitandquarry.com/pitandquarry/Material+Handling/Cost-cutting-
conveying/ArticleStandard/Article/detail/410967?contextCategoryld=683&searchString=Comparison:%20conveyor
%20vs.%20haul%20truck
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trickle to 30,000 tph (on major overland systems). By contrast, trucks and loaders require
operators and intensive, costly day-to-day maintenance. (Figure 3-2)

e A limited inflationary effect: Rising fuel and energy prices have little effect on
conveyor operating costs. Conveyors are not sensitive to fuel shortages. Consider that
electricity costs are fairly stable compared to diesel prices — and conveyors can move
material during off-peak energy intervals.

With a lifespan of more than 20 years, their high-capacity performance and low-cost operation
provide benefits over an extensive life cycle. In addition, flexibility in conveyor design allows
customization to limitless applications.

Comparison: conveyor vs. haul truck
(Chart information based on a 3,000 ft. distance and 450 tph

$0.07 / ton
$18.14 / hour

Conveyor

$0.71 / ton
$78.00 / hour

Haul Truck

$0.05 $0.10 $0.15 $0.20 $0.25 $0.30 $0.35 $0.40 $0.45 $0.50 $0.55 $0.60 $0.65 $0.70 $0.75
Cost Per Ton

Figure 3-1: Comparison of Conveyor Systems vs. Haul Truck

Operation cost of equipment

Based on 2,500 hours per year, 500,000 tons per year
Equipment Model Operating $/hour Annual Cost Cost/Ton
TeleStacker Conveyer TS1E0 5 $12.500 $0.03
Articulated Truck D30D $28 70,000 $0.14
Mine Truck TT5R $48 $120,000 $0.24
Wheel Loader 988R $59 $147 500 $0.30
Dozer 09 $62 $155,000 $0.31

Figure 3-2: Estimated Operation Cost of Equipment
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Table 3-2: Conveyor Technology Evaluation
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Analysis of Alternatives

Conveyor Types

Troughed Belt Conveyor

Pipe Conveyor

Cable Conveyor

Enclosed Belt Conveyor

Configuration

Capacity 4000 stph 4000 stph 4000 =tph 4000 stph

Belt Width " 80" (24" dia.) 2" 35" Belts (6 required)
Belt Speed 700 fpm 700 fpm 700 fpm 540 fpm

Ave. Unit Cost $1200/ft -33000/ft. $30004t -350004ft. 5250007t -340004t. $3500/ft -35000/f
Awe. Support Steel Required 40-48 Ibft. 75-90 Ibft. 4048 Ib/it. 90-103 [k,

Idlers Spacing 4-5ft 7-8ft 4-5ft. 451t

Spare Parts Standard Availability Partial Standard Availability Partial Standard Availability Partial Standard Availability
Curvability Linear Min. Radius = 1200 #. Min. Radius = 1500 fi. Min. Radius = 3-153 ft.

Dust Control

Conveyor Enclosure

NIA

Conveyor Enclosure

M,

Summary

Advantages:
- Least expensive
- Standard parts

- Reliable
- Less Maintenance

Disadvantagss:
- Linear curvability

Advantages:

Self enclosed to reduce dust
Maderate curvability

Disadvantagss:

Mare maintenance due to more moving
parts

More expensive due to more moving parts
and wider belt

More noise due to more moving parts

Advantages:
- Moderate curvability

Disadvantagss:

- More expensive due to belt materials and
wider belt

- Parts not as standard

Advantages:
- Self enclosed to reduce dust
- High curvability

Disadvantagss:

- Maore expensive due to more belt sets
required

- More power and maintenance required due
to increased number of belts

- Maore noise dus to more belts
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Analysis of Alternatives

Conveyor Types

Troughed Belt Conveyor

Pipe Conveyor

Cable Conveyor

Enclosed Belt Conveyor

Configuration

Capacity 4000 stph 4000 stph 4000 stph 4000 stph

Belt Width 54" 80" (24" dia.) 2" 55" Belts (b required)
Belt Speed 700 fpm 700 fpm 700 fpm 540 fpm

Ave, Unit Cost $1200/ft -$3000/ft. $3000/ -35000/ft. 525004t -34000/ft. 53500/t -35000/t.
Ave, Support Steel Required 40-48 lo/t. 75-90 le/ft. 40-48 loift. 90-10% |bift.
Idlers Spacing 451t 7-8ft. 451 451t

Spare Parts

Standard Availability

Partial Standard Availability

Partial Standard Availability

Partial Standard Availability

Curvability

Linear

Min. Radius = 1200 ft.

Min. Radius = 1500 ft.

Min. Radius = 3-15 ft.

Dust Control

Conveyor Enclosure

&

Conveyor Enclosure

3 1)

Summary

Advantages:
- Least expensive
- Standard parts

- Reliable
- Less Maintenance

Disadvantages:
- Linear curvability

Advantages:
- Self enclosed to reduce dust
- Maoderate curvability

Disadvantages:

- Maore maintenance due to more moving
parts

- Mare expensive due to more moving parts
and wider belt

- More noise due to more moving parts

Advantages:
- Moderate curvability

Disadvantages:

- More expensive due to belt materials and
wider belt

- Parts not as standard

Advantages:
- Self enclosed to reduce dust
- High curvability

Disadvantages:

- Maore expensive due to more belt sets
required

- More power and maintenance required due
to increased number of belts

- Mare noise due to more belts
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LEGISLATIVE AND REGULATORY
FRAMEWORK
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4 Legislative and Regulatory Framework

4.1 Introduction

International and national policies, legislation, regulations and environmental standards
pertaining to this project were researched and analysed. The objective was to ensure that the
project complies with all policy, legal and regulatory requirements. The study examined those
policies, legislation and regulations governing environmental quality, health and safety,
protection of sensitive areas, protection of endangered species, site selection and land use control
at the regional, national and local levels that relate to or should be considered in the framework
of the project.

The proposed project falls within the Portland Bight Protected Area (PBPA). It is managed by
the Caribbean Coastal Area Management (CCAM) Foundation in conjunction with the Natural
Resources Conservation Authority. The Ministerial Order creating the Portland Bight Protected
Area under Section 5 of the Natural Resources Conservation Act was signed on Earth Day (April
22) 1999.

The PBPA is approximately 1,876 sq. km (724 sg. mile) of integrated terrestrial and marine
protected area. The 520 sg. km (200 sqg. mile) terrestrial area is 4.7% of Jamaica's land mass, and
the 1,356 sg. km (524 sg. mile) of marine space is 47.6% of her shallow shelf. The PBPA
contains 210 sqg. km (81 sq. mile) of dry limestone forest, 82 sq. km (32 sg. mile) of wetlands,
and an as yet undetermined area of seagrass beds and coral reefs. It is habitat for birds, iguanas,
crocodiles, manatees, marine turtles, fish and human beings.

4.2 CEMEX/RINKER Policies & Practices

CEMEX has a target of zero injuries and does not accept unsafe working practices. Accident
prevention, safeguarding employee health and environmental protection are an integral part of
CEMEX’s business philosophy. It is company policy that all operations are safe for personnel,
communities and the environment.

CEMEX has a global policy for health and safety that provides a framework, which is aligned to
Government standards in operating countries. All employees must comply with the CEMEX
Operations Health and Safety Policy, which sets out employees’ responsibilities. It is used to
ensure health and safety arrangements are clear, implemented and constantly reviewed. CEMEX
expects documented plans to be developed throughout the business detailing health and safety
targets, which are formally monitored, to ensure they deliver continuous improvements.
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To maintain high standards, the CEMEX Health and Safety Management system, which is based
on the following 14 elements, is being implemented throughout CEMEX operations:

Leadership and management participation
Regulations, audits and inspections
Safe operative practices
Accident investigation and tracking
Behavioural safety
Health and safety training
Emergency preparation and fire prevention
Contractors safety
Risk analysis, job safety analysis and PPE
. Hazardous works and maintenance control
. Safety promotion
. Health risk
. Facilities and work environment
. Driving safety

© oo Nk WD R
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To improve safety further, CEMEX is also strengthening its driver safety programmes and
expects all employees to comply with the Safety Essentials 12 fundamental rules around safe
behaviour.

e RINKER Safety, Health & Environment Policy

Providing safe healthy workplaces and respecting the environment are core values of Rinker
Group. We are committed to:

o the elimination of all recordable injuries, occupational illnesses, preventable vehicular
incidents and environmental incidents (Zero4L.ife)
« complying with all legal requirements relating to safety, health and environment;

e ensuring we do not manufacture or market any product or service unless it can be done
safely and with care for the environment;
e using resources efficiently and respecting the interests of the community

4.3 Applicable National Legislation, Standards and Policies

The following represents descriptions of applicable legislative requirements with which activities
of this proposed upgrade must comply:
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e Agenda?2l

¢ Natural Resources Conservation Authority (NRCA) Act, 1991
e Ramsar Convention, 1971

e Wildlife Protection Act, 1945

e Watershed Protection Act, 1963

e Mining Act, 1975

e Minerals (Vesting) Act, 1947

e Quarries Act, 1983

e Town & Country Planning Act, 1987

e Forestry Act, 1937

e Water Resources Act, 1995

e Underground Water Control Act, 1959

e Jamaica National Heritage Trust Act, 1985

e Public Health Act, 1985

o Disaster Preparedness & Emergency Management Act, 1993
e National Solid Waste Management Authority Act, 2001

e Occupational Safety & Health Act, 2003 (Draft)

e Clarendon Parish Provisional Development Order, 1982

43.1 The NRCA Act, 1991

The Act is the overriding legislation governing environmental management in the country. It also
designates National Parks, Marine Parks, and Protected Areas and regulates the control of
pollution as well as the way land is used in protected areas.

This Act requires among other things, that all new projects or expansion of existing projects
which fall within a prescribed description or category must be subjected to an Environmental
Impact Assessment (EIA).

The regulations require that fourteen (14) copies of the EIA Study Report must be submitted to
the Authority for review. There is a preliminary review period of ten days to determine whether
additional information is needed. After the initial review the process can take up to ninety days
for approval. If on review and evaluation of the EIA the required criteria are met, a permit is
granted.

Specifically, the relevant section(s) under the Act which addresses the proposed project activities
are:
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s.10:(2) Subject to the provisions of this section, the Authority may by notice in writing
require an applicant for a permit of the person responsible for undertaking in a prescribed area,
any enterprise, construction or development of a prescribed description or category-

@ to furnish the Authority such documents or information as the Authority thinks fit;
or

(b) where it is of the opinion that activities of such enterprise, construction or
development are having or are likely to have an adverse effect on the
environment, to submit to the Authority in respect of the enterprise, construction
or development, an EIA containing such information as may be prescribed, and
the applicant or, as the case may be, the person responsible shall comply with the
requirement.

s.12: Licenses for the discharge of effluents etc.

s.17: Information on pollution control facility

s.18: Enforcement of Controls — threat to public health or natural resources
5.32-33: Ministerial Orders to protect the environment

5.38: Regulations

All the necessary applications have been submitted and found acceptable to the Agency. This
EIA document satisfies the penultimate review process, mandatory public meeting next, before
the required licences and permits can be issued. An application for a Permit and License was
completed and submitted to NEPA as well as a Project Information Form (PIF) and Terms of
Reference (ToR). The approved ToR for this EIA is included in the appendix of this document
(Appendix I)

4.3.1.1 The Natural Resources Conservation Authority (Air Quality) Regulations, 2006

These regulations were gazetted on July 12, 2006. This regulation speaks to the quality of the
airshed within which an industrial entity is discharging emissions (gases or particulate matter).
Discharge license requirements are outlined in Part | of this Act, and Part 11 speaks to the stack
emission targets, standards and guidelines.
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The environmental impact from any air emissions (gasses or particulate matter) will be
influenced by the ambient meteorological conditions within the area, such as wind (speed and
direction), and rain.

Table 4-1 below outlines the ambient air quality standards as issued by NEPA.

Table 4-1: Air Quality Standards for Jamaica (NEPA)

Standard (maximum

Pollutant Averaging Time T e oy
Total Suspended Particulates Matter (TSP) Annual 60
24 hour 150
PM10 Annual 50
24 hour 150
Lead Calendar Quarter 2
Sulphur Dioxide Annual 80 primary, 60 secondary
24 hour 365 primary, 280 secondary
1 hour 700
Photochemical oxidants (ozone) 1 hour 235
Carbon monoxide 8 hour 10,000
1 hour 40,000
Nitrogen Dioxide Annual 100

The proposed Port and conveyor corridor have the potential to impact on the surrounding
residential communities, particularly in the Salt River area. The design specifications for the port
and conveyor corridor utilise modern technology currently in use globally, and meet
international standards in the industry. All the necessary technical mitigations in design will be
addressed by the equipment selected and geared towards the existing local setting. RINKER has
established programmes and policies to monitor air quality at all its facilities worldwide. This
type of monitoring will be extended to all RINKER proposed developments in Jamaica, as
applicable.

4.3.1.2 Trade Effluent Standards

The Trade Effluent Standards have existed in draft format since 1996. These standards regulate
the quality of effluent discharged from any entity into public drains/sewers and all surface and
water bodies such as ponds, sea or lake. Similar to the Air Quality regulations, a discharge
license is required to release any trade effluent and guidelines set forth for acceptable water
quality standards including sewage effluent.
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A new tertiary effluent treatment plant is proposed for this project but will be evaluated as part of
the Brazilletto Expansion EIA document. The treatment plant is designed to meet and exceed all
applicable effluent treatment standards. Workers at the port will utilise portable chemical toilets.

4.3.1.3 Noise Standards

Noise Standards for Jamaica have been proposed by NEPA based on the World Bank standards.
The guideline for daytime perimeter noise is 75 decibels and 70 decibels for night-time noise.

RINKER has policies in place to monitor noise in its operations internationally; these will be
incorporated into their new Jamaican operations at the Brazilletto Quarry. Blasting and quarrying
noise is currently monitored at the Brazilletto Quarry. New protocols will be developed to
include the Port and conveyor corridor to be built. Additionally, the Port, conveyor corridor and
associated mechanical equipment that may generate noise will be fitted with manufacturer
specified silencers and other devices to ensure noise levels do not exceed standards.

The Port, Conveyor Corridor and Aggregate Stockpile will conform to the applicable regulations
and standards of Jamaica.

4.3.2 The Mining Act 1975;

The Mining Act regulates the activities of the mining sector including the various intricacies
involved in the granting of licenses, prospecting rights and regulations, compensation payments
and the utilization of special lands under a mining lease.

This Act is of special importance to the proposed mining activities and would be administered by
the Commissioner of Mines.

RINKER has an exclusive operating contract with Chemical Lime Company Limited, the holders
of the mining licence, to operate the Brazilletto Quarry. This quarry has been in operation for
approximately 10 years.

4.3.3 The Minerals (Vesting) Act, 1947

The Minerals (Vesting) Act, through the Minister, has the power to declare that all minerals
being in, on or under any land or water, whether territorial waters, rivers, or inland sea, are
vested in and are subject to the control of the Crown. As such this Act governs the extent to
which royalties are payable to landowners.
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RINKER has an exclusive operating contract with Chemical Lime Company Limited, the holders
of the mining licence, to operate the Brazilletto Quarry. This quarry has been in operation for
approximately 10 years.

4.3.4 Quarries Control Act, 1983

The Quarries Control Act of 1983 designates the establishment of quarry zones, and controls
licensing and operations of all quarries. A Quarries Advisory Committee is mandated under the
act to regulate this industry. The Committee advises the Minister with responsibility for quarries
(Minister of Energy, Mining and Telecommunications) on the general policies that relates to
quarries.

A license is required for establishing or operating a quarry under Section 5 of the Quarries Act.
The Application procedures are outlined in Section 8. RINKER has an exclusive operating
contract with Chemical Lime Company Limited, the holders of the mining licence, to operate the
Brazilletto Quarry.

4.3.5 The Watershed Protection Act, 1963

This Act governs the activities operating within the island’s watersheds, as well as, protects these
areas. The watershed designated under this Act, in which this project lies, is the Rio Minho
watershed area.

Determinations will be made to identify any potential impacts that this project may have on the
watershed and will propose mitigative actions where impacts are identified.

Much of the land contained in the quarry licence is under vegetative growth and will continue to
be so until existing quarry faces have been exhausted. RINKER has no intention of stripping the
entire conveyor corridor. Once built, a vegetative buffer zone will be maintained around the
conveyor corridor.

4.3.6 The Wildlife Protection Act, 1945

This act involves the declaration of game sanctuaries and reserves, game wardens, control of
fishing in rivers, protection of specified rare or endemic species. The Act also provides for the
protection of animals and makes it an offence to harm or kill a species which is protected. It
stipulates that, having in one’s possession “whole or any part of a protected animal living or dead
is illegal.
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This Act has to be considered for the proposed project, ecological assessments will determine if
rare or endangered species will be impacted. Six species of sea turtle, one land mammal, one
butterfly, three reptiles and several species of birds including rare and endangered species and
game birds are protected under this Act.

Though threatened and/or rare wildlife species were discovered during the ecological survey, the
proposed project is not expected to have any significant impact on these reserves in the area.
RINKER has no intention to harm any threatened and/or rare wildlife reserves.

4.3.7 The Forestry Act, 1937

This Act provides for the management and the declaration of Forest Reserves on Crown Lands
and regulates activities in Forest Reserves. This Act will be reviewed to determine if the upgrade
activities (particularly mining) will impact on Forest Reserves and to what extent.

The Brazilletto Quarry is not found within any designated Forest Reserves. However, the area
can be considered a good example of a typical dry limestone forest with pockets considered as
examples of potential primary forest. The area is zoned under the theme — Extractive Industry.
Ten (10) endemic plant species were discovered; however, none is classified as rare or
threatened or regionally sensitive. RINKER intends to protect, as much as possible, the dry
limestone forest of the Brazilletto Hills, particularly in the form of buffer zones during the
construction and operation of the Port and conveyor corridor.

4.3.8 Water Resources Act, 1995; Underground Water Control Act, 1959

The Underground Water Control Act of 1959 is the legal instrument and is enforced by the
Water Resources Authority (WRA). The Water Resources Act is expected to provide for the
management, protection, controlled allocation and use of water resources of Jamaica. Thus the
water quality control for both surface and ground water are regulated by this Act.

If the proposed facility intends to utilize any existing ground water, permission would be needed,
in the form of an issued license for this activity. Under this Act exploratory activities such as the
boring/drilling of wells for the purpose of searching for underground water without the written
consent would be a violation.

In addition, any activity which negatively influences the quality of existing water, whether
ground or surface, would be relevant to this Act.
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The proposed project will not impact on groundwater reserves. Water is supplied from the
Brazilletto Quarry production wells and is used in various areas of operation. At the quarry,
water usage is mainly for the amenity block (toilets and showers), and for washing of limestone.
Additionally, wash water will be recycled into operations where it can be facilitated. Water for
the Port operations will be sourced from the wells drilled by RINKER.

4.3.9 The Clean Air Act, 1964

The Clean Air Act speaks to entities such as the Stockpiles, conveyors and ship loading, which
are industrial operations. This facility has the potential to discharge particulate matter to the
atmosphere. This Act makes reference to the use of inspectors to inspect any premises, carry out
tests, and take samples of any substance that he/she considers necessary or proper for the
performance of duties.

This project will be regulated by this Act in accordance with the NRCA (Air Quality)
Regulations. RINKER intends to abide by all regulations regarding air quality and intends to put
in place best management practices used in other operations globally at this site.

4.3.10 The Town and Country Planning Act, 1987

This Act governs the development and use of land. Under this law the Town Planning
Department is the agency responsible for the review of any plans involving industrial
development. The law allows for specific conditions to be stipulated and imposed on any
approved plans. This planning decision is based upon several factors, these include;

e the location of the development

o the nature of the industrial process to be carried out
e the land use and zoning

o the effect of the proposal on amenities, traffic, etc.

This Act is applicable to the proposed activities. The new port and conveyor corridor will be
accompanied by increased quarrying. All conditions regarding the nature of the proposed
industrial activity will be adhered to under this law, all necessary permits and licences will be
applied for.
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4.3.11 The Jamaica National Heritage Trust Act, 1985

The Act is administered by the Jamaica National Heritage Trust (JNHT), formerly the Jamaica
National Trust. This Act provides for the protection of important areas, including the numerous
monuments, forts, statues, and buildings of historic and architectural importance in Jamaica.

During this project, an Archaeological and Heritage Retrieval Plan may be implemented to
protect any historical or archaeologically significant item encountered. RINKER will utilise the
services of the JNHT should any archaeological remains be found during the construction
activities for the port and conveyor corridor.

4.3.12 The Public Health Act, 1974

This Act controls and monitors pollution from point sources. Any breaches of this Act would be
sent through the Central Health Committee which takes action through the Ministry of Health,
Environmental Health Unit (EHU). The EHU has no direct legislative jurisdiction, but works
through the Public Health Act to monitor and control pollution from point sources. Action
against any breaches of this Act would be administered by the Central Health Committee. The
functions of the department include:

e The monitoring of waste water quality, including regular water quality analysis, using
water standards published by NEPA;

e Monitoring of occupational health as it relates to industrial hygiene of potentially
hazardous working environments;

e Monitoring of air pollutants through its laboratory facilities.

In addition, there are various sections of this legislative instrument which governs and protects
the health of the public. Relevant sections under the Public Health Act of 1985, are Sections 7.-
(1) A Local Board may from time to time, and shall if directed by the Minister to do so, make
regulations relating to (0) nuisances and 14.- (1) The Minister may make regulations generally
for carrying out the provisions and purposes of this Act, and in particular, subject to section 7,
but without prejudice to the generality of the foregoing, may make regulations in relation to (d)
air, soil and water pollution.

Aspects of the project related to odour have been considered since odour is a part of the Air
Emissions regulations to be promulgated in 2004. RINKER will install or subcontract services
for conducting ambient air quality monitoring in the project area during pre-construction,
construction, and operation phases.
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4.3.13 Disaster Preparedness and Emergency Management Act, 1993

The principal objective of the Act is to advance disaster preparedness and emergency
management measures in Jamaica by facilitating and coordinating the development and
implementation of integrated disaster management systems. RINKER will establish procedures
and guidance documents in respect of disaster preparedness and emergency management as done
at other production facilities globally. These measures will be tailored, as necessary, to the
Jamaican situation with assistance from various agencies.

4.3.14 The Factories Act, 1968

The Factories Act regulates factories and makes conditions for their inspection. The major points
under this act that may affect this project are:

e The safe means of approach or access to, and exit from, any factory, or machinery

e The fencing and covering of all dangerous places or machines;

e Life-saving and first aid appliances;

e Securing safety in connection with all operations carried on in a factory

e Securing safety in connection with the use of cranes, winches, pulley-blocks and of all
engines, machinery, mechanical gear, and contrivances generally

e The periodic inspection, testing and classification, according to age, type or condition, of
boilers

e The duties and responsibilities assignable to any person generally, and in particular to
employers, owners, and managers in charge of factories, in connection with any one or
more of such regulations;

e The proper ventilation of any factory, having regard to the nature of the process carried
on therein;

e The sanitation, including the provision of lavatory accommodation (having regard to the
number of workers employed) at any factory

4.3.15 National Solid Waste Management Authority Act, 2001

The National Solid Waste Management Authority (NSWMA) under this Act has the
responsibility to manage and regulate the solid waste sector. It includes requirements for licences
for operators and owners of solid waste disposal facilities (in addition to permit requirements of
NEPA).
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RINKER will implement the necessary arrangements for solid waste management and disposal
for all solid waste generated from this proposed project. RINKER will recycle, as much as
possible, the materials used within its operation.

4.3.16 Occupational Safety & Health Act, 2003 (Dratft)

This Act oversees the prevention of injury and illness resulting from conditions at the workplace,
the protection of the safety and health of workers and the promotion of safe and healthy
workplaces.

Sampling of sections from the Draft Act that are relevant to this project, include:

4. (1) This Act applies to all branches of economic activity and to all owners, employers and
workers in all such branches.

5. (1) The owner of every industrial establishment or mine which carries on business on or after
the appointed day shall, subject to subsection (8), apply to the Director in the prescribed form to
be registered under this Act.

18. (1) Provides a description of the duties of employers, outlining the need for quality work
areas and work environments, procedures and guidelines that will result in safe and healthy
workplaces.

19. (1) discusses the duties of employers at construction sites in terms of employee safety and
health during work activities.

25. (1) an employer shall make or cause to be made and shall maintain an inventory of all
hazardous chemicals and hazardous physical agents that are present in the workplace.

26. (1) this section provides guidelines and procedures for employers to follow in terms of
identification of hazardous chemicals. This includes labelling and identification protocols.

30. (1) Basically, this section of the Act requires an employer to provide training of its
employees with a potential for exposure to hazardous chemicals or physical agents.

It is expected that this Draft Act will be Gazetted in the near future. RINKER has an
understanding and appreciation for the contents of this policy. RINKER also has its own
occupational, safety and health policies that it regulates and reports on, this policy will be
extended to the proposed project.
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4.3.17 Clarendon Parish Provisional Development Order, 1982

This document provides the development plan for the Parish of Clarendon. It clarifies the role
and responsibility of the local planning authority and provides guidance on how development of
the parish should proceed. All activities in this RINKER proposed port and conveyor corridor
that requires local planning authority approval will be properly identified and the appropriate
permits and licenses will be secured.

4.4 Local Policy

All development applications are submitted for approval to the Town Country Planning Authority,
through the local Parish Council and then forwarded to the relevant authorities including NEPA
and the Environmental Control Division (ECD) of the Ministry of Health. NEPA, the governing
environmental agency, may require an environmental impact assessment (EIA) to be considered
along with the development plan for the Authority's approval. The ECD imposes guidelines for
air, water and soil standards to be maintained after construction.

4.4.1 The Portland Bight Protected Area

The Portland Bight Protected Area (PBPA) was created on April 22, 1999 (Natural Resources
Conservation Authority Act, The Natural Resources Conservation (Portland Bight Protected
Area) Order 1999. The PBPA is 250 km2 (200 mile2) of land and 1,356 km2 (524 mile2) of
marine space with a total of 1,876 km2 (724 mile2) (see Figure 4).

The complex ecosystem of the PBPA provides habitat for a wide variety of Jamaican wildlife.
On the coastline is the largest remaining mangrove system in Jamaica, which together with the
extensive seagrass beds provides the largest nursery area for marine fish, molluscs and
crustaceans in the island’s territorial waters. Beaches on the mainland and on the inshore coral
cays are major nesting sites for sea turtles. Manatees are now rare, but many crocodiles inhabit
the rivers and wetlands.

Overlooking Portland Bight are four tropical dry limestone forests, the most intact left in Central
America and the Caribbean: the Hellshire Hills, Brazilletto Mountain, Portland Ridge and Kemps
Hill. Over 50 rare and endemic plants are to be found there, as well as many endemic animals.

Over 50,000 people reside within the boundaries of the PBPA in over 40 communities.
Co-management (or stakeholder management) of natural resources is the approach where

representatives of all the stakeholders in a natural resource — including the government —
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participate in the planning, execution and enforcement of the regulations and strategy for the
proper management of that resource.

This is predicated on the notion that civil society participation in local decision-making is critical
in implementing and enforcing decisions concerning the resources they use as stated in Principle
10 of Agenda 21.

The National Environment and Planning Agency, the government agency with legal
responsibility for managing parks and protected areas, is preparing a legal instrument by which
the management responsibility for the PBPA will be delegated to the Caribbean Coastal Area
Management Foundation (C-CAM).

The Portland Bight Wetlands and Cays were given Ramsar designation on 2" February, 2006.
Below is a synopsis of the Portland Bight Wetlands and Cays and their importance as outlined by
the Ramsar Convention Secretariat, as taken from their website®.

Portland Bight Wetlands and Cays. 02/02/06; St. Catherine, Clarendon; 24,542 ha; 17°49'N
077°04'W. Protected Area. Located on the south coast of the island, just west of Kingston,
Portland Bight (or bay) includes some 8,000 ha of coastal mangroves, among the largest
contiguous mangrove stands remaining in Jamaica, as well as a salt marsh, several rivers,
offshore cays, coral reefs, seagrass beds, and open water. The area constitutes a critical feeding
and breeding location as well as a general habitat for internationally threatened species such as
the cave frog (Eleutherodactylus cavernicola), the Jamaican boa (Epicrates subflavus), the
endemic hutia or coney (Geocapromys brownii), and the West Indian manatee (Trichechus
manatus manatus). An endemic cactus (Opuntia jamaicensis) is also considered endangered
under CITES. More than 3,000 fisher families make their livelihoods in the Bight, harvesting
mostly finfish but also lobster, shrimp, oysters, and conch, and there are important sugar
plantations in the surrounding area. Threats are feared from over-hunting and -fishing, pollution
from sugar wastes, mangrove destruction for aquaculture, and invasive species. Ramsar site No.
1597.

A comprehensive impact assessment was undertaken for actual footprint impacts on seagrass and
mangroves (See Section 6 of this report). This section also provides specific mitigation measures
for impacts to these resources.

# Ramsar Convention on Wetlands http://www.ramsar.org/profile/profiles_jamaica.htm Posted 26 January 2000,
updated 10 February 2006

Conrad Douglas & Associates LTD Page [4-14 CD * PRJ 1054/07



Legislative and Regulatory Framework

RINKER Port, Aggregate Stockpile & Conveyor Corridor

76050
PORTLAND BIGHT

WETLANDS AND CAYSsS
RAMSAR SITE
CLARENDON/

17055'N
140000 4.
ST. CATHERINE

=

17050
130000

17045N |
120000

Key

[ Portland Bight Wetlands - Cays Ram sar Site
3 Portland Bight Protected srea
[ Mangrove - Swamp - Marsh

110000

6 12 Kilometers

100000

90000
270000

220000 230000

Plate 4-1: Portland Bight Wetlands & Cays

CD * PRJ 1054/07

Conrad Douglas & Associates LTD Page [4-15



RINKER Port, Aggregate Stockpile & Conveyor Corridor Legislative and Regulatory Framework

4.5 International Policy
451 Agenda?2l

In June 1992, Jamaica participated in the United Nations Conference for Environment and
Development (UNCED) in Rio de Janeiro, Brazil. One of the main outputs of the conference was
a plan of global action, titled Agenda 21, which is a “comprehensive blueprint for the global
actions to affect the transition to sustainable development” (Maurice Strong). Jamaica is a
signatory to this Convention. Twenty seven (27) environmental principles were outlined in the
Agenda 21 document. Those most relevant to this project, which Jamaica is obligated to follow
are outlined below:

e Principle 1: Human beings are at the centre of concerns for sustainable development.
They are entitled to a healthy and productive life in harmony with nature.

e Principle 2: States have, in accordance with the Charter of the United Nations and the
principles of international law, the sovereign right to exploit their own resources pursuant
to their own environmental and developmental policies.

e Principle 4: In order to achieve sustainable development, environmental protection shall
constitute an integral part of the development process and cannot be considered in
isolation from it.

e Principle 8: To achieve sustainable development and a higher quality of life for all
people, States should reduce and eliminate unsustainable patterns of production and
consumption and promote appropriate demographic policies.

e Principle 10: Environmental issues are best handled with the participation of all
concerned citizens, at the relevant level. At the national level, each individual shall have
appropriate access to information concerning the environment that is held by public
authorities, including information on hazardous materials and activities in their
communities, and the opportunity to participate in decision-making processes.

e Principle 15: In order to protect the environment, the precautionary approach shall be
widely applied by States according to their capabilities. Where there are threats of serious
or irreversible damage, lack of full scientific certainty shall not be used as a reason for
postponing cost-effective measures to prevent environmental degradation.

e Principle 16: National authorities should endeavour to promote the internationalisation of
environmental costs and the use of economic instruments, taking into account the
approach that the polluter should, in principle, bear the cost of pollution, with due regard
to the public interest and without distorting international trade and investment.
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e Principle 17: Environmental impact assessment, as a national instrument, shall be
undertaken for proposed activities that are likely to have a significant adverse impact on
the environment and are subject to a decision of a competent national authority.

RINKER, as part of an international organisation, is cognisant of and abides by international
treaties and protocols. The principles of Agenda 21 that relate to this project will be applied
throughout the project lifespan as necessary.

4.5.2 Convention on Wetlands (Ramsar, 1971)

The Convention on Wetlands, signed in Ramsar, Iran, in 1971, is an intergovernmental treaty
which provides the framework for national action and international cooperation for the
conservation and wise use of wetlands and their resources. There are presently 158 Contracting
Parties to the Convention, with 1713 wetland sites, totalling 153 million hectares, designated for
inclusion in the Ramsar List of Wetlands of International Importance.

Jamaica became a signatory to this convention on February 07, 1998. There are three designated
Ramsar Sites totalling 37,765 hectares, and are as follows:

1. Black River Lower Morass (Ramsar site No. 919)
2. Palisadoes — Port Royal Wetlands (Ramsar site No. 1454)
3. Portland Bight Wetlands and Cays (Ramsar site No. 1597)

The last is found within the immediate geographic sphere of influence of the proposed
development, and totals approximately 24,542 ha.

The treaty outlines guidelines for contracting parties (Governments) in the following areas:

1. Guidelines for the management of groundwater to maintain wetland ecological character
(Resolution 1X.1 Annex C ii)

2. Principles and guidelines for incorporating wetland issues into Integrated Coastal Zone
Management (ICZM) (Resolution VI111.4)

3. Guidelines for international cooperation under the Ramsar Convention Implementing
Avrticle 5 of the Convention [adopted as an annex to Resolution VI1.19 (1999)

4. New Guidelines for management planning for Ramsar sites and other wetlands
(Resolution VI11.14)

5. Guidelines for developing and implementing National Wetland Policies (adopted by
Ramsar Resolution V11.6)
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6. Guidelines for establishing and strengthening local communities’ and indigenous
people’s participation in the management of wetlands [ Adopted as an annex to Resolution
V11.8 (1999)]

7. Guidance for the consideration of the deletion or restriction of the boundaries of a listed
Ramsar site (adopted by Resolution 1X.6)

8. Principles and guidelines for wetland restoration (Resolution V111.16)

9. A Conceptual Framework for the wise use of wetlands and the maintenance of their
ecological character (Resolution IX.1 Annex A)

4.5.3 Convention on Biological Diversity (Rio de Janeiro, 1992)

Signed by 150 government leaders at the 1992 Rio Earth Summit, the Convention on Biological
Diversity is dedicated to promoting sustainable development. Conceived as a practical tool for
translating the principles of Agenda 21 into reality, the Convention recognizes that biological
diversity is about more than plants, animals and micro organisms 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.

Jamaica signed to the convention on June 11, 1992 and ratified it on January 6, 1995. Under this
treaty, Jamaica is ranked fifth among islands of the world in terms of endemic plants. The
country also enjoys a high level of endemism for animal species, as these examples illustrate:
98.2% of the 514 indigenous species of land snails and 100% of the 22 indigenous species of
amphibians are endemic to Jamaica. Nearly 30.1% of this mountainous country is covered with
forests. Jamaica’s highest point, the Blue Mountain Peak, reaches a maximum height of 2,256m.
There are 10 hydrological basins containing over 100 streams and rivers, in addition to several
subterranean waterways, ponds, springs, and blue holes. The country’s rich marine species
diversity include species of fish, sea anemones, black and stony corals, mollusks, turtles, whales,
dolphin, and manatee.

The activities undertaken by Jamaica derive from seven goals, which are:

e to conserve Jamaica’s biodiversity;

e to promote sustainable use of biological resources;

o to facilitate access to biological resources (to promote biotechnology and ensure benefit
sharing);

e to ensure safe transfer, handling and use of Living Modified Organisms (LMOs);

e t0 enhance resource management capacity;

e to promote public awareness, education, and public empowerment; and

o to promote regional and international cooperation and collaboration
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The action plan comprises specific projects that have been elaborated with regards to these goals.
Those most relevant aspects of this convention to this project, which Jamaica is obligated to
follow are outlined below:

e Article 6. General Measures for Conservation and Sustainable Use
e Atrticle 7. Identification and Monitoring

e Article 8. In-situ Conservation

e Article 9. Ex-situ Conservation

e Article 10. Sustainable Use of Components of Biological Diversity
e Article 13. Public Education and Awareness

e Article 14. Impact Assessment and Minimizing Adverse Impacts
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5 Description of the Baseline Environment

5.1 Introduction

The project site is located in a coastal zone encompassing the areas of Salt River (southern
boundary of Brazilletto Mountain) and the coastal peninsula of Rocky Point, Clarendon (in close
proximity to the existing permanent JAMALCO Port facility).

It is found within the Portland Bight protected Area (PBPA) which recently was designated as a
Wetland of International Importance on 2™ February 2006 (RAMSAR designation). The coastal
peninsula is a flat and narrow strip of land bordered primarily by mangroves and seagrass beds.
The mangroves in the area show damage from past storm events such as Ivan (2004), Dennis
(2005) and Dean (2007), and human intrusion. Immediately opposite the proposed site is an
extensive mangrove stand which also shows significant damage from the past storm events. The
terrestrial, riparian and aquatic habitats within the PBPA are home to a wide range of native and
migrant wildlife. Some of the native wildlife is endemic to Jamaica. The foothills of the
Brazilletto Mountain, along which a part of the conveyor corridor will pass, is primarily a dry
limestone forest

A transportation corridor (secondary road and railroad) runs parallel to the coast in this area and
provides access to the existing JAMALCO Rocky Point Port. A JPS transmission corridor is
present along the transportation corridor.
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5.2 Physical Environment
5.2.1 Meteorology

Meteorological data for the area was sourced from the National Meteorological Service and
supplemented with secondary information from in-house databases. These databases include
information from close collection points such as the Monymusk Sugar Estate.

5.2.1.1 Climate

Mean annual average rainfall is 2,032 mm (80 inches) per year. The historical pattern has light
rains in May, a summer dry season marked by brief but torrential thunderstorms, a main rainy
season from September to November and a marked dry season from November to April.
However, both annual totals and daily rainfall patterns are highly variable. The stationary
weather system over central Jamaica in June and July 2002 produced two-thirds of the parish’s
annual rainfall in 15 days.

Annual rainfall gradients decrease from north to south and west to east. The northern mountains
have the highest volumes, often in the form of heavy fog.

5.2.1.2 Rainfall

Rainfall is the most variable of the climatic parameters exhibiting a bimodal nature. The thirty
(30) year (1951-1980) average monthly rainfall values, highlight the typical rainfall pattern for
the region (Figure 5-1). The driest period runs from December to March and is associated with
cold fronts migrating from North America. There are two distinct wet seasons, May to June and
September to November occurring as regular yearly cycles.
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Figure 5-1: Jamaica 30 Year Rainfall Mean (1951-1980)
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Of the weather parameters, rainfall is the most variable. Islandwide, during the period 1951 to
1980, annual rainfall ranged from a maximum of 2593 mm (102.09 in) in 1963 to a minimum of
1324 mm (52.13 in) in 1976, with an average of 1940 mm (76.38 in) annually. The hundred-year
(1881-1990) mean annual rainfall is 1895 mm (74.61 in). Historically, the wettest year on record
was 1933 with an annual rainfall of 2690 mm (116.54 in) whilst the driest year was 1920 with an
annual rainfall of 1299 mm (51.14 in). Figure 5-2 shows the mean long-term mean rainfall for
the parish of Clarendon for 1951-1980.
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Figure 5-2: Clarendon Long-Term Mean Rainfall (mm) 1957-1980°

Whether during the dry or rainy season, however, other rain-producing systems are influenced by
the sea breeze and orographic effects which tend to produce short-duration showers, mainly
during mid-afternoon.

The parish of Clarendon receives an annual average of 1378 mm of rainfall per year mainly
during the rainy period, between the months of May and November. The driest period occurs
from January through March, with less than 58 mm per month. Figure 5-3 shows the average
yearly rainfall for Monymusk while Figure 5-4 shows annual rainfall for Salt River, the closest
available rainfall monitoring sites.

> Jamaica Meteorological Service, Climatological Data
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Figure 5-3: Annual Precipitation (mm) at Monymusk, Clarendon for the Period 2000-2007°
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Figure 5-4: Annual Precipitation (mm) at Salt River, Clarendon for the Period 2000-2007

® Jamaica Meteorological Service, Climatological Data
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5.2.1.3 Wind & Waves

52131 Wind

Rocky Point and Brazilletto Mountain experiences the traditional north easterly trade winds that
affect the island. Hurricanes are a serious seasonal threat from June to November; since 1886, 21
hurricanes have made landfall in Jamaica, while over 100 have passed within 240 km (150 miles)
of the island. The paragraphs below outline the current patterns that affect the area and were re-
verified in October-December 2007 and January-February 2008 and found to be consistent with
data presented in the JAMALCO Temporary Barge Docking Facility EIA (2006) and the
JAMALCO 2.8 Metric Ton per year Efficiency Upgrade EIA (2004) prepared by Conrad
Douglas and Associates Ltd.

During the morning period, the prevailing winds are from the north. These winds are land driven
and are reversed in the evenings. The plate below represents an aerial photograph of the area
taken on an early morning in 1991. The area has remained consistent in size and topography as
represented, and the conditions are quite similar as verified through ground truthing. The
currents affecting the area are influenced by these winds.

Figure 5-5 presents the wind rose for the Norman Manley International Airport, Jamaica from
1976 - 2005. The climate reported in the figure illustrates predominant winds from the east
through southeast. Fairly constant wind conditions are shown with winds exceeding 20 knots
approximately 10% of the time, and 30 knot wind speeds are exceeded only 0.26% (Figure 5-6).

Based on calculation done, it can be concluded that:

e Wind speeds less than 20 knots successful with no tug assistance required
e Wind speeds between 20-30 knots successful with tug assistance
e Vessels remain a minimum of 350 ft from the center of the Jamalco berth
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Figure 5-5: Wind Rose for Norman Manley International Airport, Jamaica (1976-2005)’

7 Moffat & Nichol International, RINKER Materials Vessel Manoeuvring, 2006
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Figure 5-6: Percent Exceedance - Wind Speed - Norman Manley International Airport

(1976-2005)

5.2.1.3.2 Waves

Discharges of fresh water from the Salt River affect the proposed area from the mangroves to the

north-west of the proposed project site.

The discharges tend to be dark brown in colour, a

reflection of the tannins that are leached from mangrove tree roots, particularly red mangrove

within the Portland Bight Area.

Plate 4-1 below suggests that water movement indicators were being influenced by the
prevailing wind at the time. Contributing to the direction of movement would be the effect that

the seafloor has on currents, through a process called wave refraction (The process by which a

wave approaching the shore changes direction due to slowing of those parts of the wave that

enter shallow water first).
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A. Water Current Movement Influenced by Daytime Winds [IMAGE OBTAINED FROM CD&A
2004 STUDY]
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B. Water Current Movement Influenced by Daytime Winds [IMAGE OBTAINED FROM CD&A
2004 STUDY]

Plate 5-1: General Current Movement in the Vicinity of the Proposed Site
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CEAC Solutions Company Limited (Ja.) investigated wave and tide action at Rocky Point using
a Workhorse Sentinel (600 KHz) located in 10.5 m water depth. A summary of their findings is
outlined below. The instrument was deployed on May 10, 2007 and retrieved on July12, 2007.
The instrument was redeployed on July 13, 2007 with the following recording parameter
settings:

+ Number of pings per ensemble = 50

+ Magnetic Variation = 6 degrees West

+ Duration of ensemble = 10 minutes

+ Interval between ensembles = 1 hour

Inspection of the wave data revealed that the waves (Hs) range in height from 0.24 to 0.89 m at
the ADCP location. The corresponding Peak wave periods range from 2.0 seconds to 9.4 seconds
(Table 5-1). As expected the dominate direction was approximately 104 degree relative to North.

Table 5-1: Wave climate summary for the period May 25th to July 12th, 2007

Significant wave height (Hs) Peak Period (Tp) Direction Tide
Minimum 0.24 2.00 0.00 10.16
Maximum 0.89 9.40 359.00 10.68
Average 0.56 3.31 104.59 10.44
Range 0.53

Hs — Significant wave height, Tp — Peak Period, Dp - Direction

Wave height data for the period of measurement indicates the diurnal peaking of the wave period
to 7 and 9 seconds. It is possible that there may be some correlation between wind speeds in deep
waters and the arrival of these long period waves on such a regular basis (Figure 5-7 - Figure
5-8). Inspection of the tide elevation data revealed that the location experienced three spring and
three neap tides with a range of 0.53 metres (or +/- 0.265 metres). This range is larger than
expected (Figure 5-9).

Another deployment during the period October 17-31, 2007 revealed:
+ The operational wave heights for the period appear to be 0.3 to 0.4 meters with a period
of 2.5 and 3.0 seconds on average, with a maximum wave height of 0.61 meters.
+ The majority of the waves are coming from ENE to E.
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Figure 5-7: Significant Wave Heights (m) - Hp & Tp
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Figure 5-8: Significant Wave Heights (m) — Dp
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Figure 5-9: Tide ranges

Below is information based on a M&N study that utilized the fast-time, autopilot simulation
software SHIPMA developed by MARIN (Maritime Research Institute Netherlands) to perform
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a detailed computer-based simulation of the manoeuvres required for the design vessel to safely
transit the proposed channel and turning basin.

The offshore waves are presented in the wave rose below and present direction to which waves
propagate. Figure 5-10 presents a wave rose calculated from a wave-hindcast model based on
fully developed waves from winds in section 4.2.1.3.1. For the SHIPMA simulation, waves were
transformed from offshore wave heights using a previously developed model (see Figure 5-11).

N
10.78 3.36
4.59 1.59
15.60 115
h-
1.19
W 16.56— I 218 E
4.50 282
353 589
4.96
9.61
11.67
S
——Cc T [
R R Calms excluded.
- ) Rings drawn at 5% intervals.
Wave Height ( Feet) 21413 observations were missing.

Figure 5-10: Percent Occurrence of Wave Height and Direction from Deep Water Wave
Hindcasting (1976-2005) - Direction indicates where the waves are propagating towards

& M&N, RINKER Materials Vessel Manoeuvring, 2006
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Figure 5-11: Near-shore Wave Transformations into Portland Bight®

5.2.1.4 Temperature and Relative Humidity

Apart from rapid fluctuations associated with afternoon showers and/or the passage of frontal
systems, the island's temperatures remain fairly constant throughout the year under the

moderating influence of the warm waters of the Caribbean Sea.

The warmest months are June to August and the coolest December to February. Night-time
values range from 18.9 °C to 25.6 °C (66 to 78.1 °F) in coastal areas with inland temperatures
cooler. The diurnal range of temperature is much greater than the annual range and exceeds 11.0

oC or 20 °F in mountainous areas of the interior.

At elevations above 610 metres (2000 feet), minimum temperature of the order of 10 °C (50 °F)
have been reported occasionally when active cold fronts reach the island. The project location is
within the coastal zone at elevations within the range 0 - 230 m (0 — 750 ft.).

Variations of sunshine from month to month in any area are usually small, approximately one
hour. Differences, however, are much greater between coastal and inland stations. Maximum
day-length occurs in June when 13.2 hours of sunshine are possible and the minimum day-length

 Moffat & Nichol International, RINKER Materials Vessel Manoeuvring, 2006
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occurs in December when 11.0 hours of sunshine are possible. However, the mean sunshine in
mountainous areas is less than 6 hours per day, while in coastal areas it is near 8 hours per day.
The shorter duration in the hilly areas is caused mainly by the persistence of clouds.

Relative humidity is a term used to describe the amount of water vapour that exists in a gaseous
mixture of air and water, expressed as a percentage of the maximum amount of water vapour that
could be present if the vapour were at its saturation conditions. Afternoon showers are the major
cause of most daily variations in relative humidity. Highest values recorded during the cooler
morning hours near dawn, followed by a decrease until the early afternoon when temperatures

are highest.

The average monthly % relative humidity and temperature experienced on the south coast is
given below (Figure 5-12). These values are tempered by the usual afternoon showers
experienced in the hilly interiors. The average annual temperature for this period was 28.34 °C.

Temperature and relative humidity are not expected to have any meaningful impact on the
proposed port and conveyor corridor operation. Figure 5-13 and Figure 5-14 outline the
temperature and pressure experienced in the area of the JAMALCO Port for a five (5) week
period in 2007 (October 17 — November 21).

Percent Relative Humidity (7a.m. & 1p.m.) and Mean Daily Temperature (°C)
recorded at the Norman Manley international Airport, Kingston 2000-2006

100

—e— Relative Humidity -
7am (%)

—m— Relative Humudity -
1pm (%)

—&— Mean Daily
Temperature (oC)

Jan-00

Jul-00 A
Jan-01 A
Jul-01 1
Jan-02
Jul-02 1
Jan-03
Jul-03 A
Jan-04
Jul-04 A
Jan-05 A
Jul-05 7
Jan-06
Jul-06 7

Month & Year

Figure 5-12: Percent Relative Humidity and mean daily temperature experienced at
Norman Manley International Airport, Kingston 2000-2006
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Figure 5-13: Temperature Chart outlining the temperature profile of the area for a 5 week
period
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Figure 5-14: Pressure Chart outlining the Pressure Profile of the area for a 5-Week Period

5.2.2 Audiometric Analysis (Noise)

The community of Salt River is the closest community in proximity to the proposed
development. Current commercial and industrial interest, aside from the Brazilletto Quarry, in
the area are the existing JAMALCO Rocky Point Port, West Indies Sugar Company warehouse
(currently being used by JAMALCO), and the Tarentum Coffee Factory.

The proposed port is located in a rural area with the nearest residential or commercial development
approximately 3 km (2 mi) away of the proposed facilities. The only human noise receptors in the
vicinity of the project area are employees of the JAMALCO port facility. The proposed conveyor
connecting the proposed plant and port will be orientated in an east-west direction south of the
communities of Salt River and Brazilletto Settlement. Current noise sources in the general project
area is primarily associated with vehicle traffic along the Salt River — Tarentum main road, train
traffic to and from JAMALCO Port, as well as firearm practice at the Gun, Rod & Tiller Club
periodically. At the present time, sound transmission is limited due to ground absorption, as well as
shielding by interposing topography and vegetation. An ambient noise in the general area is
estimated to be near 50 dBA, mostly from traffic sources and from natural events including wind and
animal sounds.
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The audiometric survey was recorded in the following six (6) locations within the sphere of
influence of the proposed project: The audiometric survey was conducted using calibrated hand-
held digital audiometers (Norsonic 118). Noise levels were measured at the various locations
selected because of their proximity to planned activities and residential areas closest to the
proposed project.

The following table and plate outlines the locations for sample sites.

Table 5-2: Location and Coordinates of noise sample sites

Location Coordinates

zzlzgiver (Intersection with Rocky Point peninsula 17° 49' 39 67" N 77° 11' 6.15"W
Salt River (WISCO Warehouse) 17°50'13.59" N 77°10'4.57"W
Rocky Point (proximity to JAMALCO Port) 17°49'09.19" N 77°08'50.48"W
Tarentum (at the coffee factory) 17°50'34.99" N 77°10'27.02"W
Brazilletto Quarry (south) 17°50' 24.15"N 77°10'57.75"W
Mitchell Town 17°48'38.37"N 77°11'41.80"W

Of the 6 locations sampled, the average noise level was highest at the Tarentum (38.56 dBA) and
lowest at the Rocky Point port site location (12.34 dBA). These values were well below the
residential noise standard of 70 dB. It should be noted that quarry related noise standard for
blasting is a recommended 129 dBA. Table 5-3 below shows the noise levels for the six
locations within the regional sphere of the quarry outside blasting events.

All equipment specified for the Proposed Port and Conveyor operation will meet the requisite
local requirement as set by NEPA. The primary source of noise nuisance will result from the
long periods of continuous use of the conveyor. The conveyor will be fitted with sound
deadening material where necessary to attenuate noise. Totally covered areas will be constructed
near the most sensitive receptors (the Salt River community). Additional noise generating
equipment will also be fitted with silencers, where possible.

The conveyor to be used will meet all local and international standards, as applicable, for such
equipment, and the best technology guidelines will be used as it relates to the international
Aggregate Industries.

Table 5-3 below shows the average, maximum and minimum audible decibel levels for the
project site and surroundings. Maximum noise levels would have been generated by the rail
services to the Port, marine traffic, and regular motoring traffic in the area which is intermittent.
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Table 5-3 Average Sound Pressure levels for the Proposed Project

. . . . NEPA
Locations Average (dB) Maximum (dB) Minimum (dB) Standard (dB)
Salt River (Intersection with
Rocky Point peninsula Road) 2546 529 21.2 70
Salt River (WISCO Warehouse) 31.20 36.1 23.2 70
Rocky Point (proximity to
JAMALCO Port) 12.34 18.8 2.3 70
LA o rentum (at the coff

arentum (at the coffee 38.56 47.6 26.3 70
factory)
Brazilletto Quarry (south) 14.88 25.6 7.8 70
Mitchell Town 24.24 38.6 19.9 70

LAeq refers to the “equivalent” average sound pressure level measured using the A-weighting
which is most sensitive to speech intelligibility frequencies of the human ear. The A-weighting
curve is used in sound level meters for measuring environmental and industrial noise as it relates
to the potential hearing damage (normal hearing range of 31.5Hz to 8kz) and other noise health
effects at moderate to high intensity levels. As such it has widespread use in audio equipment

measurement.

The following list outlines typical noise levels from various sources.

Common Noise Levels

Source dBA
Military jet, air raid siren 130
Amplified rock music 110
Jet takeoff at 500 meters (1,640 feet) 100
Train horn at 30 meters (100 feet) 90
Freight train at 30 meters (100 feet) 95
Heavy truck at 15 meters (50 feet) 90
Tractor or lawn mower at 15 meters (50 feet) 85
Busy city street, loud shout 80
Busy traffic intersection 80
Highway traffic at 15 meters (50 feet) 70
Predominantly industrial area 60
Background noise in an office 50
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Common Noise Levels

Source dBA
Suburban areas with medium density transportation 50
Soft whisper at 5 meters (16 feet) 30
Threshold of hearing 0

Note: A 10 dBA increase in level appears to double the loudness, and a 10 dBA decreases loudness by about 50%.
Source: Egan, M. David 1988. City Environmental Quality Review Technical Manual.

Very few noises are constant; therefore, it is necessary to describe noise over periods of time. One
way to describe the fluctuating noise heard, over a specific time period, is as if it had been a steady,
unchanging sound. For this condition, a descriptor called the equivalent continuous sound level can
be computed from measured data. This descriptor is the time-weighted average sound level that, in a
given situation and time period (e.g., 10 hours per day), conveys the equivalent sound energy as the
actual time-varying sound. This option was utilized here to describe the noise in the various
communities surrounding the project sphere of influence (Table 5-3).

The primary noise generators resulting from implementation of the proposed project would be heavy
materials handling equipment and the conveyance system. In the region closest to residences and the
port, the conveyor will be housed within an enclosed system to reduce any potential noise. Table 5-4
depicts estimated noise levels for these project elements at the noise source and at distances of 100,
500, and 1,000 meters.
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Table 5-4: Noise Specifications for Aspects of Limestone Quarry & Conveyor Systems

Elements
Sound O_I’_)i::tl:g Equiyalent Sound Sound Sound
Sound Source Level Sound Continuous Level Level Level
(dBA) Source Sound Level (dBA) at | (dBA) at | (dBA) at
(hr/day) (dBA) 100m 500m 1000m
Fixed Equipment
Compressor for Dust Collectors 95 (-30) 10 61 21 7 1
Overland Belt Conveyor 75 10 71 31 17 11
Total Sound Level of Fixed Equipment: 82 42 28 22
Mobile Equipment
Payloader (11 tons) 85 10 81 58 44 38
Haul Truck 1 (55 tons) 85 10 81 58 44 38
Water Truck (12 tons) 75 3 66 43 29 23
Total Sound Level of Mobile Equipment: 86 63 49 42
Drilling
Drilling 90 5 83 43 29 23
Total Sound Level of Drilling: 83 43 29 23
Blasting
Blasting 110 0.014 78 78 65 58
Total Sound Level of Blasting: 78 78 65 58

Notes: (-30) indicates estimated sound reduction as a result of equipment located within an enclosed building.
Source: Cement Engineers Handbook, originated by Otto Labahn, Fourth Edition by B. Kohlhass and 16 other
authors, 1983.

Figure 5-15 below displays the noise trend for one (1) hour durations at selected locations. The
complete audiometric report is included as Appendix V.
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Figure 5-15: Noise Trend Charts for all 6 Sites Sampled
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5.2.3 Ambient Air Quality

The primary emissions anticipated from the Proposed Port and Conveyor operations will come
from equipment and machinery operating and limited wind-blown particulate matter from the
reserve stockpile area. While not being deemed insignificant, it is not anticipated that any of
these operations will generate significant amounts of air emissions that should be a cause for
alarm or concern to the citizens of the area or any other potential receptor.

Emissions of particulates are intermittently released as a result of quarrying activities,
windblown dust associated with bulk material handling, transportation and stockpiling of
material. However, this does not directly impact on the proposed project but will be the subject
of a separate EIA, though addressed in this document as a cumulative impact.

Ambient air quality assessment was recorded in six (6) locations within the sphere of influence
of the proposed project during the period February 23 — March 9, 2008.

The result of the sampling showed the highest level of emissions at the Tarentum Coffee Factory
(132.92 pg/m®) while the lowest were at Rocky Point (18.28 pg/m®) and Mitchell Town (28.44
ng/m). It should be noted that all recorded values were below the Standard for ambient air
quality for a 24-hour sample — 150 pg/m®. The following table shows the record of ambient air
quality at the 6 sites.

. Coordinates . .
Location Recorded TSP reading (pg/m")
North West

Salt River (Intersection with Rocky

Point peninsula Road) 17°49'39.67" 77°11'6.15" 49.66
Salt River (WISCO Warehouse) 17°50'13.59" 77°10'4.57" 121.69
Rocky Point 17°49'09.19" 77°08'50.48" 18.28
Tarentum (at the coffee factory) 17°50'34.99" 77°10'27.02" 132.92
Brazilletto Quarry (south) 17°50'24.15" 77°10'57.75" 99.61
Mitchell Town 17°48'38.37" 77°11'41.80" 28.44

The prevailing winds at the proposed site are from the southeast. This wind direction would
effectively reduce the potential for nuisance by taking any potential wind blown nuisance away
from the general direction of neighbouring communities from the main impact site — Brazilletto
Quarry. It is not anticipated that the works proposed for the construction of the Proposed Port
and Conveyor corridor would result in the formation of fugitive dust or emissions of a quantity
and composition that would cause a negative impact on the closest residents to the area or the
surrounding environment.
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Sample Analysis of Concentration of Total Suspended Particulate Matter (TSP) — Tarentum
Coffee Factory (The additional analyses are attached as Appendix V).

LOCATION: Tarentum Coffee Factory

EQUIPMENT # : 07-0397

FILTER # : P5029447

WEATHER CONDITIONS: Sunny

START DATE & TIME : 23-Feb-08 11:01 AM

END DATE & TIME : 2/24/2008 11:02 AM

Mass Concentration (MC) is given by MC = (Wf-Wi)/V

Where Wf = final mass of filter element

Wi = initial mass of filter element
V = corrected sample volume
Now
Wf = 0.1448 g (=) 144800 pg
Wi = 0.1439 g (=) 143900 pg
Wf - Wi = 900 pg

Corrected Volume = 6771.2 L (=) 67712 m’
Mass Concentration (MC) (=) 132.92 pg/m?
Run Time 1441 min

Regulatory Standard for TSP is

24 hr (average) 150 pg/m’
Annual Average 60 pug/ m’
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Ambient Air Quality recorded at various locations in project sphere of influence
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Figure 5-16: Comparison of Ambient TSP recorded against NEPA Standard

Proven particulate control and dust suppression strategies will be employed at the RINKER
facilities to minimise particulate and fugitive dust emissions. These may include but are not
limited to the use of hooded conveyors and sprinkler systems.

The implementation of dust minimising protocols and procedures will allow RINKER to
effectively measure and report the impacts that the operations may have in terms of particulate
air quality.

RINKER will implement a number of fugitive emission control measures (all proven methods
adopted at industrial facilities in Jamaica) inclusive of the following:

Vegetating bare areas with grass or other applicable plant material, where necessary.
Watering of unpaved surfaces as often as necessary to minimize re-entrainment of
fugitive particulate matter from these surfaces.

o Maintaining good housekeeping practices to minimize the accumulation of materials,
which could become fugitive.
Use of a covered conveyor belt with the associated protective features
Dust generated from the loading and transportation of aggregate will be reduced through
the use of telescopic ship loading chutes and the washing of the aggregate prior to
loading on conveyor.

5.2.4 Coastal Water Quality Assessment
The following parameters were evaluated within the coastal waters surrounding the proposed
Port development at Rocky Point, Clarendon:

«» Total and Faecal coliform
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Total suspended solids

Total Phosphates

Total Nitrates

Oil and Grease

Dissolved Oxygen

Temperature

Salinity and Conductivity
Biological Oxygen Demand (BODs)

X/ X/ X/ X/ X/ X/ X/ X/
L X X IR X R X R S X R X I X4

Table 5-6 and Table 5-6 below outline the findings of this assessment. The results as given by
the Scientific Research Council (SRC) for BOD, phosphates, nitrates, oil and grease, total and
faecal coliform, all fall within acceptable NEPA standards with few minimal exceptions as seen
in the tables below. The value for total coliform and fats, oil and grease at one location each was
considered slightly elevated.

It should be noted that when compared with NEPA’s trade effluent standards and the National
Ambient Water Quality Standard for marine waters, these values are all within limits and are
very low. NEPA has no standard for marine water bodies along any of Jamaica’s coast.

The normal pH of open ocean seawater is about 8.1, or slightly alkaline. The pH of seawater in
typical estuaries and coastal waters routinely varies from pH 7.5 to 8.5 with occasional
occurrences of pH greater than 9 or less than 7. The pH levels recorded fall within the range
7.72-8.31 which is in line with typical coastal waters'®. Most animals that live in the water need
oxygen, and, except for air-breathing animals like turtles and whales, most use oxygen dissolved
in the water. Natural processes and human pollution can cause serious reductions in dissolved
oxygen. Both anoxia (no oxygen) and hypoxia (very low oxygen - <2 ppm) are harmful to fish,
shellfish and other marine animals*’. The recorded dissolved oxygen levels are low (2 — 4 ppm)
to adequate (more than 4 ppm) ranging from 2.75-6.95 ppm. In some shallow areas, high winds
regularly cause enough vertical mixing to re-suspend the bottom sediments. In general, sea grass
beds decrease the turbidity signal because they absorb light that could have reflected from the
bright bottom and into the satellite's view™.

The results of the water quality analysis indicate that water quality in the area at the time of the
sampling event was in good condition. The following parameters were analysed for eleven

1 URI Chemical Oceanographer Analyzes the Effects of pH on Coastal Marine Phytoplankton.

Marine Ecology Progress Series. http://www.innovations-report.de/html/berichte/umwelt_naturschutz/bericht-
16317.html

" http://www.heinzctr.org/ecosystems/coastal/depl_oxy.shtml

2 http://www.csc.noaa.gov/crs/definitions/Turbidity.html
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sampling points which include a mangrove area (WQis) and were observed above NEPA’s
standard: Fats, Oil and Grease, Faecal Coliform and Total Coliform.

The high FOG content is expected within the surrounding regions of the proposed site. This is
due to the Rocky Point Port where ships are docked for loading and is located west of the
proposed site. The presence of oil and grease may be as a result of the berthing activities at the
port and wave action, transporting the oil and grease toward the beach and the mangrove area.

The Faecal Coliform exceeded NEPA’s standard. This exceedance was observed close to Peake
Bay. The total coliform parameter was exceedingly high at the JAMALCO Port and Berthing
Facility. At the immediate vicinity of the proposed site (WQ,) the water quality parameters were
exceedingly lower than NEPA’s Standards.

This represents the baseline conditions and suggests there is some pollution loading arising from
activities within the region such as septic pits, water transfer by the river among other
possibilities.
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Plate 5-2: Water Quality Sampling Site Locations
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Table 5-5: Water Quality of Coastal Areas (Marine & Riverine)

Description of the Baseline Environment

. Coordinates . o .
Location Depth pH COND Turbidity DO Temp( C) Salinity
North West

R o 0.5m 7.73 43.0 3 6.51 27 2.76

WQ;; 17°50.016 77°09.263
4.5m 7.98 44.5 10 5.70 27.5 2.89
WQ, 17°49.696 77°09.215 0.5m 8 48.5 3 5.0 27.1 3.18
. N 0.5m 8.08 48.4 4 6.67 27 3.17

wQ, 17°49.446 77°08.509
4.5m 8.08 50.0 2 6.58 27.4 3.29
wWQ;, 17°49.002 77°10.216 0.5m 8.14 49.7 5 6.51 27.5 3.26
o o 0.5m 8.14 49.7 6 6.95 27.6 3.26

WQ,, 17°48.812 77°10.122
4.5m 8.15 50.0 2 6.93 27.6 3.29
WQy, 17°49.194 77°09.858 0.5m 7.72 51.6 5 2.75 27.7 3.40
o o 0.5m 8.16 46.6 7 5.92 27.2 3.04

WQ,o 17°48.598 77°08.344
4.5m 8.18 50.0 4 6.16 27.1 3.28
R o 0.5m 8.18 46.6 7 5.92 27.2 3.04

WQq 17°48.819 77°08.344
4.5m 8.23 49.5 2 6.70 27.1 3.25
R R 0.5m 8.23 47.8 1 5.87 26.7 3.13

WQs 17749.198 77°08.631
4.5m 8.26 50.1 24 6.09 27.4 3.28
o o 0.5m 8.24 47.5 2 5.40 26.6 3.28

waQq, 17°49.241 77 09.014
3.5m 8.28 49.5 35 5.53 27.7 3.26
o o 0.5m 8.28 45.4 2 5.78 26.7 2.95

WQs 17" 49.305 77 " 09.308
4.0m 8.31 48.4 20 5.39 27.7 3.17
wWQ, 17°49.463 77°09.689 0.5m 8.21 47.6 5 4.44 26.5 3.11
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Table 5-6: Analysis of Key Parameters of the Marine Waters at Rocky Point, Clarendon

Description of the Baseline Environment

SAMPLE LOCATIONS A
PARAMETERS METHOD *WQ,
wQ, WQ, WQ¢ waQ, WQz | WQy | WQie | WQi; | WQy, | WQus waQ,; STANDARD
6
Total
HACH Method
Phosphate 8190 0.03 0.02 0.05 0.03 0.03 0.01 0.01 0.03 0.01 0.03 0.01 0.03 5
(mg/L)
. HACH Method
Nitrate(mg/L) 0.88 1.76 2.20 2.20 2.64 1.76 2.20 3.08 2.20 3.08 1.76 3.08 10
8039 & 8171
BOD (mg/L) HACH 8043 0.49 0.26 0.64 0.83 0.38 0.30 1.05 0.64 0.23 0.49 0.68 0.45 <30
1990 Annual
) Book of ASTM
Fats, Oils and
Standards, 5.50 | 24.75 1.00 0.78 0.50 1.13 2.00 0.63 3.60 | 10.40 1.20 2.00 10
Grease (mg/L) .
Section 11 Vol.
11.02
Total Coliform SMEW
2 <2 <2 <2 <2 <2 <2 <2 110 4 > 1600 <2 <500
(MPN/100 mL) | Method 9221
Faecal
SMEW
Coliform 2 <2 <2 <2 <2 <2 <2 <2 110 4 12 <2 <100
Method
(MPN/100 mL)

Analysed by: Scientific Research Council of Jamaica

Date of Analysis: 2008/3/11

*Mangrove
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5.2.5 Geophysical Environment

5.25.1 Geology

Conveyor Corridor

The regional geology of the area is contained on Geological Sheets 16, 17 and 20, at a scale of
1:50 000, of the Mines & Geology Division of the Ministry of Agriculture. Figure 5-17 is a
summary map.
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A
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N
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g = Sandy Bay S
MONYMUSK 7 3@ Rocky
Lionel % Qm ‘,’ Point
o Mitchell> L/
Towh N/
KEY
Qm Marshland Hayes Gravel
Qa Quaternary Alluvium 1986 Flood Boundary
MP August Town Formation / Major Faults
Py ~
Mo Wwhite Limestone - Inferred Faults

Figure 5-17: Geological map of the site and vicinity, modified from Geological Sheet 16 &
17

The geology of the area encompassing the proposed route of the transportation corridor consists
of extensively faulted limestone of Neogene to Quaternary age forming the limestone hill, and
superficial alluvial deposits with varying soil cover over the plains. The following units have
been recognized.
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Stratigraphic Unit Geological Age

Superficial deposits of soil and wetland
Sub-Recent to Recent

deposits
August Town Formation Upper Miocene to early Pleistocene
Newport Formation Miocene

5.2.5.1.1 The Newport Formation

It consists of poorly bedded relatively pure white to pinkish-brown micrite. It outcrops over
almost the entire licence areas. Three informal stratigraphic units have been recognized
(Geological sheet 17), a lower one, characterized by corals and larger foraminifera
(Lepidocyclina canellei, Heterostegina antillea) diagnostic of the Lower Miocene, a middle
rubbly layer, reported to contain quartz in some areas (Geological sheet 17), overlain by an upper
limestone with molluscs and the foraminifera Archaias spp and Miosorites americanus indicative
of a Middle Miocene age (Robinson, 2004). The Newport Formation was subsequently included
in the Moneague Formation of Mitchell (2004).

Solution features in these limestones consist of joints widened by solution and there may be cave
development. Most large features in the limestones of southern Clarendon and St. Catherine
consist of vertical shafts, widening laterally into extensive cave complexes in some areas, such as
Portland Ridge (Fincham, 1997). Caves similar to those of Portland Ridge have not been
reported from the study area.

The bearing capacity of the limestone bedrock is good, although for large structures the presence
or otherwise of caverns or fissures at shallow depth should be ascertained.

5.2.5.1.2 The August Town Formation

This unit consists of a sequence of yellow marls and rubbly limestones, fossiliferous with a fauna
including oysters and foraminifera that forms a fringe along the southern margin of Brazilletto
Mountain. Lithologically, they range from impure limestone, relatively resistant to weathering,
to softer more easily weathered marls and clayey marls that erode into gullied slopes (Plate 5-3).
The August Town Formation does not outcrop along the proposed corridor route.
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Plate 5-3: Perennial gullies formed in the August Town formation

5.2.5.2 Soil Characteristics (Superficial Deposits)

Conveyor Corridor

These are indicated on Figure 5-18 below.
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The key follows:
Nu —urban areas or areas designated for future building
Nr — outcrops of hard white limestone

HLX1/de — Rockland- Bonnygate complex : complex of miscellaneous areas of hard white
limestone outcrops and very shallow, less than 25 cm deep, excessively drained reddish brown to
red gravelly, moderately fine textured scil with stony clay loam surface layer.

White limestone cutcrops extend from few to hundreds of square meters with about 15-20% of
the surface area consists of thin layers of sail in pockets.

HLX3/cd — Bonnygate — Curatoe Hill complex: complex of very shallow (25-50 cm deep)
excessively drained reddish brown to red gravelly moderately fine textured and shallow, well
drained reddish brown to red fine textured soils with stony clay loam surface layer

HLX8/bc

POla - Longyille sandy lcam: moderately well drained deep intermingled brown to yellowish
brown and dark red or light grey fine textured over medium textured soil with dark coloured
sandy loam surface layer . these areas are traversed by many rills and gullies with slopes

POSb - Monymusk clay: moderately well drained deep brown to reddish brown fine textured
cracking soil with clay surface layer

PO2b — Morelands gravelly sandy clay: moderately well drained deep brown to yellowish brown
faintly mottled gravelly moderately fine textured scil with dark coloured gravelly sandy clay
surface layer

PO3A

TW2a (salinas) — areas having salt crust on the surface

TWia (tidal swamps}- areas permanently of periodically flooded by sea water

Figure 5-18: The main soil types encountered in the study area (redrawn from Soil Survey
Report No. 5)
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Of these the Nr, Nu. PO8a, TW2a and TW1 units are likely to be encountered along the proposed
corridor

Proposed Port Area

The coastline of the area under consideration in this project are largely defined by narrow low
lying (less than a metre) mixed clastic carbonate beaches developed in front of mangroves and
swamps.

The geology of the proposed port consists of unconsolidated to more or less consolidated alluvial
deposits at the surface. The bedrock is likely to consist of consolidated alluvium and, possibly,
buried Quaternary coral reef, but boring will be required to prove the nature of the bedrock.

Salt Island

Salt Island was one of only two islands identified by Steers and Lofthouse (1940) comprising the
Portland Cays. They describe it as a mangrove island composed of beaches of shingle, consisting
of fragments of staghorn coral, with deep water “close to and on all sides” of the island. The
south western and sections of the western coast comprise dense impenetrable mangrove swamp.
The eastern coast consists of a more or less continuous narrow shingle ridge with mangroves.
The eastern side of the island is that on which mangroves have developed. The more sheltered
western side of the island consists of mangroves on sand. The interior of the island consists of
mangroves rising from a lagoon.

It should be noted that the coral shingle deposited on the western exposed coast is similar in
description to that deposited off the eastern coast of Rocky Point and the railway on the approach
line by waves in Hurricane Dean (2007) and suggests that such material is common in the off
shore area.
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Figure 5-19: Map of Salt Island surveyed in 1939 by J. A. Steers (Steers & Lofthouse, 1940)

5.2.5.3 Tectonic History

A prominent feature of the geology of the Clarendon (Vere) plains south of Kemps Hill and
Brazilletto Mountain is the South Coast Fault (Figure 5-17), south of which the alluvial cover
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thickens significantly. The influence of this fault system has produced the upfaulted blocks of
Round Hill, Kemp Hill, Portland Ridge and Brazilletto Mountain. The latter mountain is
separated by faults from the rest of Harris Savanna, which has structural characteristics more
akin to the Hellshire Hills. The tectonic history of the Clarendon Plains includes block faulting in
the surrounding limestone uplands, producing the half graben in the limestone bedrock
underlying the central plains, west of the study area (Figure 5-20). This fault activity probably
continued through the earlier stages of the formation of the alluvial fan complex. It is likely that
the southern Clarendon Plains are still experiencing gradual subsidence in recent times, although
a search for recent and current movements on the South Coast Fault has proved negative (pers.
comm. Paul Mann, U. of Texas at Austin, January, 2008).

Figure 5-20: Contour map showing limestone elevations under plain (elevations in feet
above sea level). (Source: Charlesworth, 1980, modified)
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Charlesworth (1980) indicated significant thickening of the alluvium south of the South Coast
Fault (Figure 5-20) based on well borings. This was supported by Wadge (1983) for the area
south of Brazilletto Mountain, based on gravity studies.

5.2.6 Hydrogeology and Groundwater Resources

Southern Clarendon does not have a high mean annual rainfall, and is generally a dry area which
does not support the more lush vegetation found in northern Clarendon.

Plate 5-4: Example of swamps in the area (Taken: 5/2/08; Location: at the mouth of the
Salt River)

5.2.6.1 Rivers and Drainage

Apart from the two Salt River tributaries there are no perennial streams in the area. Storm gullies
exist and are easily formed within the Coastal Group limestones. The older limestone area has no
surface drainage, but gully systems exist on its surface. These were presumably eroded during
times of exceptionally heavy rainfall.
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5.2.6.2 Springs

There are several brackish springs along the eastern side of the Brazilletto Mountains and Harris
Savanna that are fed by groundwater. The Cockpit springs, north of the area are supported by
groundwater discharge from storage in the eastern part of the limestone aquifer. In 1927 the flow
of these springs was reported at 80 migd. In 1984-85 the flow of these springs was measured by
the then Water Resources Division at 25 to 35 migd. During the period 1968 to 1981 the FAO
identified an increase in salinity from 350 to 750 mg/l chloride. The 1981 level would be
classified by the USDA as being a medium alkali- very high sodium hazard water, unsuitable for
irrigation.

Along the eastern base of the limestone hills springs emit brackish water into the two arms of the
Salt River. These are further described below. The flow rates of the springs vary.

5.2.6.3 Canal

The Cockpit canal which channels the flow from the brackish springs which discharge from the
fault-controlled, three-mile long zone of seepage extending from Freetown to Salt River, is used
by Monymusk to meet its water demand in the eastern area of the Clarendon plains. At Salt River
water is pumped from this low-level canal into the high-level canal which carries it to
Monymusk. Although no flow measurements are available it is estimated that the flow in the
canal is about 38 migd.

5.2.6.4 Hydrogeology (Groundwater)

The Brazilletto Mountain is a highly karstified limestone upland, as, to a lesser extent, is Harris
Savanna. The limestone extends beneath the Cockpit wetlands fringing the eastern side of the
limestone from Cockpit in the north to Tarentum in the south. The limestone stores groundwater
which has become saline due to the development of groundwater resources inland from
Freetown. This has reduced the outflow and enabled the saline wedge to move inland.

The water for Chemical Lime Quarry is sourced from a well drilled in 2005 to a depth of 120
feet, 6 inches in diameter. The groundwater from this well is very saline, exceeding 500 mg/I
chloride. It is used for washing the aggregate, but there are concerns that the high salinity may
percolate into and affect the quality of the aggregate for construction purposes.

Water for Rocky Point (JAMALCO) is coming from two sources. Potable water is trucked in for
domestic purposes, while a well at Morelands, at the intersection of the Salt River and Mitchell
Town roads, supplies water for general purposes. Because this well penetrates the alluvial
aquifer, the water from it is less saline than that from the limestone.
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5.2.6.5 Drainage and Topography, Coastal Stability

The development impacts on an area that may be defined as a coastal zone. The coastal zone is
delimited by the Salt River, which traverse the coastal plain in a roughly southerly direction. A
high water table and marshy conditions characterize the area and the Caribbean Sea (Colon Bay).

The east-drainage branch of the Salt River develops from a fault-related spring occurring at the
southern limit of the Brazilletto Mountains. This branch of the Salt River is navigable out to sea.
The Cockpit gully also emerges from a fault-related spring near the town of Cockpit. The latter
traverses the mangrove swamp and joins the south-draining branch of the Salt River converge
near the Gun Club. The Salt River discharges slightly brackish water immediately north of Burial
Ground Point, into the Salt River Bay.

Surface drainage is not well developed on the limestone hills; dry river valleys and gullies
observed are likely to be fault and joint controlled, and may only transmit storm water or is
essentially seasonal. A waterway drains eastward through the Tarentum alluvial plain and
connects with the south-draining limb of the Salt River.

The coastline around Salt River Bay occurs in a very well protected location within the Portland
Bight. Waves approach from the southeast but are defracted at the Rocky Point. The fringing
reefs, which have formed around Rocky point and Burial Ground Point, absorb some of the
energy of storm waves. Salt Island is fringed on the eastern side by a coral reef, which provides
an additional barrier to oncoming high-energy waves. Submarine sandbars between Salt Island
and Burial Ground point may eventually develop to a point where the former may become tied to
the coastline as well.

Dissipation of destructive wave energy by these offshore features creates an environment of
relative stability and net accumulation of sediment. Rocky point appears to provide enough
protection to allow for progradation of the shoreline north of it.

There are reasonably continuous barrier reefs occurring north of the mouth of the Salt River and
along the eastern margins of Long Island and Short Islands. These barrier reefs provide adequate
protection to the back reef lagoon and shoreline. Back reef lagoons are important generators of
the carbonate component found in the beach and along this shoreline (although the clastic
component appears to be more significant at Welcome Beach). The extensive development of
wetlands along the shoreline suggests that the shoreline is well protected from high wave energy.
Welcome Beach (north of the Salt River Pier) is likely to benefit from a net accumulation of
sediment, and may prograde (become wider) in the long term.
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5.2.6.5.1 Bathymetry

The sea basin in the vicinity of Rocky Point extends to a depth of approximately 8.2 m (27 ft) on
a gently sloping contour (Plate 5-5). This section is based in part on geophysical investigation
undertaken and outlined in the JAMALCO Temporary Barge Docking Facility EIA.

All depths will be referenced to mean sea level, noting tidal variations onsite of +/- 6 inches or
less. Corrections will be made for tidal variations that occur during the survey where necessary.

Based on a previous EIA done by Conrad Douglas & Associates Ltd. for JAMALCO in the
vicinity of this proposed project, the depths in the area were observed to range from 1.2 - 8.2 m
(4 — 27 ft) below mean sea level. The bathymetric surface is considered to be shallow and flat to
the south near shore, sloping downwards to the north in the central part of the proposed dredge
area and deeper and relatively flat to the north and northwest. There is an elongated localised
depression along the slope between deep and shallow water at 2408550E, 2067650N.

Examination of the boreholes taken during that assessment indicated an upper 35 to 45 ft of
sediments consisting mainly of loose sand and soft silty clay to clayey silt material. These
sediments are underlain by a thick, relatively undifferentiated layer of stiff silty clay to clayey
silt, to the maximum depth of the boreholes (about 80 ft below top of sediments).

Conrad Douglas & Associates LTD Page [5-39 CD * PRJ 1054/07



RINKER Port & Conveyor Corridor (Rev. 01)

Description of the Baseline Environment

AURSDULY, MA VYIS

’ ) Y
L i 71 Lo % | _ _
i \\\ 9% 104 o Airport Locations
X oS
Sugar csne . -
fields < Manaroves ? 12,
3 ) =
o 137 - )
# .sangster Inter'natfonal
2 Boscobel
0s - 3 S
Coral Heads 7 7 rSSh |  Negril
S (see Note) . ¢ °
-4 M SALT LRIV E R
2 125 - .Ifen Jones
& Marlboro
J - Tinson Pe@
7 7.
& e Salt Rlver Slte e }'_‘Ngrman Manley International
| i
134 17° 2 ’
FSsh 507 \ iy
&
% : /—
1 2 - N
Ue) 145 —
5,
2 Qh‘ A 0 5 10 20 30 40
e
; n““e’gngoﬂ"p 3 ; \ i
| Burial Ground “8, Co { @ ) |
=1 Point a2 ¢ 1 Coral Heads - -
a3%R%augg0004a;p, .h.....--" 7 lsenNole) 15 |
a ';Oauua-.nn @® 145 5 [
% >
{ 12
— 134 I~
11y
ANCHORAGE st xong
i 105 terminal 72, 155 —
13
SCALE 1:18000 FR
=] Sources: Jamaican Government Survey of 1992 and eDn -
British Government Survey of 1956. Later
information has also been included. z
49” | Magnetic Variation: 6°00°W 2004 (8'W). Ze14 s 49’
Linear Scales: see plan(®) Port Esquivel. 2 WATEFQO Ré =
L CORAL HEADS °ﬂgognanooﬂ°n“°°°°na & W%) 11
_I2Uncharted coral heads may exist within the area o a ;“
ocovered by this plan. Sag ":o: B
5 a 15
" 17-a8'82N : : . T c““"“‘-‘-“k’@:.’.uu;u;,“ B L {4
| 1 ‘ T
llo, | I 1 [ 77.i°9' | I [ | 08’ T I | I
|
Plate 5-5: Project Location and Bathymetry
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5.3 Hazard and Risk Assessment

5.3.1 Traffic Analysis

5.3.1.1 Methodology
Traffic survey was conducted to observe traffic flow on roads where the proposed project would
more likely impact on traffic. The survey was done by the National Works Agency (NWA) over
a 24 hours continuous assessment from the period of February 22 — March 2008 (13 days
period).

The surveys were conducted in the following areas:

» 0Old Harbour Main Road
e East of Salt River Intersection
o West of Salt River Intersection
» Salt River Main Road
e Before Hayes Intersection
e North of factory
e South of factory
» Sandy Bay
» Bushy Park

Classification was based on the type of vehicles that were counted. The vehicle classes that were
used for the surveys were:

* Cars

» Light Commercial Vehicles
* Bus

*  Truck

* Minibus

The traffic analysis for each location is provided below.

5.3.1.2 Old Harbour Main Road

East of Salt River Intersection

The period for which traffic volume was the highest on the Old Harbour Main Road east of Salt
River intersection was between 7 a.m. — 8 a.m. during the morning and 5 p.m. — 7 p.m. during
the evening for the eastbound traffic flow while that of the west bound was between 11 a.m. — 12
p.m. in the morning and 6 p.m. — 7 p.m. during the evening. However, traffic volume beyond the

Conrad Douglas & Associates LTD Page [541 CD * PRJ 1054/07



RINKER Port & Conveyor Corridor (Rev. 01) Description of the Baseline Environment

hours of 7 a.m. in the morning up to 11 p.m. in the evening consistently comparable to peak
traffic volume for each day the survey was conducted. Therefore, the proposed project operation
outside of peak traffic hours will not be critical of how traffic will be minimally impacted but
also taking into consideration periods for which traffic volume is comparable to traffic during
peak hours.

The average total traffic volume on the Old Harbour Main Road east of the Salt River
intersection was little over 3660 for both the east and westbound. Cars represented more than
85% of the total traffic volume throughout the period the survey was conducted for the
eastbound (86%) and westbound (88%). Heavy vehicles such as trucks were less than 2% of the
total traffic volume for both the east (1.89%) and westbound (1.28%).

Traffic Flow on the Old Harbour Main Road - East of Salt River
4000 -~ Intersectionf (Eastbound) for the Period of February 22 - March 4, 2008
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Figure 5-21: Old Harbour Main Road (East of Salt River Intersection) Eastbound Profile
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RINKER Port & Conveyor Corridor (Rev. 01)

Table 5-7: Old Harbour Main Road (East of Salt River Intersection - Eastbound) AM/PM Peaks

Description of the Baseline Environment

Hour 22-Feb 23-Feb 24-Feb 25-Feb 26-Feb 28-Feb 29-Feb 1-Mar 2-Mar 3-Mar 4-Mar
0000-0100 110 108 72 57 86 121 111 79 60
0100-0200 94 81 43 17 45 60 66 48 36
0200-0300 50 47 23 12 27 47 41 44 33
0300-0400 49 64 28 31 28 38 34 29 32
0400-0500 66 39 84 74 89 51 43 75 60
0500-0600 92 58 272 230 220 98 66 270 231
0600-0700 180 146 379 368 351 163 105 359 377
0700-0800 270 244 444 440 412 267 240 426 @ 424
0800-0900 309 293 380 376 367 305 239 408 388
0900-1000 291 276 322 351 303 295 279 313 318
1000-1100 322 315 303 310 270 311 278 312 295
1100-1200 322 284 318 323 303 267 295 241 285 318 305
1200-1300 279 322 325 307 288 282 295 218 244 285 339
1300-1400 302 302 289 321 307 321 313 211 265 271 306
1400-1500 262 296 317 285 297 306 288 271 266 258
1500-1600 381 271 327 310 314 324 340 281 322 337
1600-1700 345 331 318 329
1700-1800 325 246 355
1800-1900 330 324 -
1900-2000 362 348 322 298 328 352 295 374 322
2000-2100 285 308 - 277 280 282 285 363 281
2100-2200 247 243 264 242 221 266 277 238 233
2200-2300 222 229 213 178 157 238 230 203 172
2300-2400 160 125 92 109 120 142 154 110 94
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Traffic Flow on the Old Harbour Main Road - East of Salt River Intersection
(Westbound)
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Figure 5-22: Old Harbour Main Road (East of Salt River Intersection - Westbound)
AM/PM Peaks
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RINKER Port & Conveyor Corridor (Rev. 01)

Description of the Baseline Environment

Table 5-8: Old Harbour Main Road (East of Salt River Intersection - Westbound) AM/PM Peaks

Hour 22-Feb 23-Feb 24-Feb 25-Feb 26-Feb 27-Feb 28-Feb 29-Feb 1-Mar 2-Mar 3-Mar 4-Mar 5-Mar
0000-0100 121 91 70 77 86 124 105 67 59 69
0100-0200 88 67 43 47 48 52 56 38 32 30
0200-0300 42 44 27 25 32 51 41 40 25 33
0300-0400 50 55 23 22 31 32 36 21 24 26
0400-0500 47 20 48 49 58 36 37 43 33 39
0500-0600 64 51 154 126 133 81 65 138 123 140
0600-0700 166 91 234 213 207 164 110 248 242 270
0700-0800 219 191 341 349 403 239 178 382 443 412
0800-0900 292 241 297 310 307 286 250 323 369 338
0900-1000 309 252 301 318 289 286 288 340 311 321
1000-1100 296 288 322 282 298 276 288 320 340
1100-1200 268 318 298 299 285 279 278 285 304 300 339
1200-1300 299 301 309 327 291 257 306 270 286 310 335
1300-1400 292 305 288 280 316 259 322 311 260 288 291
1400-1500 289 270 303 322 267 290 303 309 285 313 311
1500-1600 320 288 328 312 312 298 334 287 322 290 321
1600-1700 315 295 284 396 372 287 363 297 301 326 321
1700-1800 360 258 381 385 398 300 293 376 399
1800-1900 294 387 372

1900-2000 336 315 389 386 338 354 308 298 378 366
2000-2100 345 299 243 367 341 324 353 285 297 337 309
2100-2200 314 217 219 281 297 252 300 285 238 280 250
2200-2300 259 253 292 196 182 188 270 221 188 211 224
2300-2400 196 169 106 119 119 127 166 138 122 103 138
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West of Salt River Intersection

The period for which traffic volume was the highest on the Old Harbour Main Road west of
Salt River intersection most frequently occurred between 10 a.m. — 12 a.m. during the
morning and 5 p.m. — 6 p.m. during the evening for the eastbound while westbound traffic
flow most frequently showed peak traffic volume between 7 a.m. and 8 a.m. in the morning
and 5 p.m. — 7 p.m. in the evening. However, traffic flow on the eastbound did not show
significant changes from peak traffic hours after 8 a.m. up to 10 p.m. while traffic on the
westbound showed similar trend up to 8 p.m. After 10 p.m. and 8 p.m. for the east and
westbound respectively, decrease in traffic volume becomes more evident until the following
day when traffic volume increases as peak hours are approached.

Average total traffic volume of the Old Harbour Main Road west of the Salt River
intersection shows a significant difference when the eastbound (4004) and westbound flow
(3189) are compared. Cars accounted for the bulk of the traffic representing more than 85%
of the total traffic volume for both the eastbound (86%) and westbound (88%). Traffic flow
of trucks, light commercial vehicles and buses for the east and westbound were less than 2%,
1% and 3%respectively. Mini buses traffic flow was slightly different where the eastbound
flow was 10% compared to 8% flow of the westbound.

The proposed project operation outside of peak traffic hours will not be critical of how traffic
will be minimally impacted but also taking into consideration periods for which traffic
volume is comparable to traffic during peak hours.
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Figure 5-23: Old Harbour Main Road (West of Salt River Intersection) Eastbound
Profile
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Table 5-9: Old Harbour Main Road (West of Salt River Intersection - Eastbound) AM/PM Peaks

Hour 22-Feb  23-Feb 24-Feb  25-Feb  26-Feb  27-Feb 28-Feb  29-Feb 1-Mar 2-Mar 3-Mar 4-Mar 5-Mar
0000-0100 117 124 70 57 76 73 84 95 43 80
0100-0200 95 88 44 36 32 44 50 47 28 46
0200-0300 56 50 25 18 27 24 33 39 22 30
0300-0400 56 59 27 23 23 21 37 30 22 25
0400-0500 57 31 61 56 53 62 47 36 45 45
0500-0600 69 52 154 136 121 131 88 52 128 143
0600-0700 192 146 314 226 204 231 149 109 271 268
0700-0800 291 270 461 328 338 188 216 368 366
0800-0900 344 303 387 299 299 237 231 379 343
0900-1000 349 292 322 229 275 239 266 314 302
1000-1100 378 318 339 273 258 284 266 298 301
1100-1200 353 346 342 273 243 265 228 306 318 310
1200-1300 332 324 347 331 242 247 273 263 256 296 325
1300-1400 318 357 310 - 264 280 291 259 258 268 287
1400-1500 315 304 351 294 283 264 284 256 293 287 323
1500-1600 404 290 - 307 314 315 306 288 301 369 335
1600-1700 375 329 333 363 345 369 314 335 316 328 331
1700-1800 326 344 373 313 405 399
1800-1900 390 353 359 326 329 340 363 376
1900-2000 384 387 322 341 321 318 336 316 338 336
2000-2100 351 353 316 308 264 260 284 284 284 298
2100-2200 307 309 238 244 214 196 285 269 225 230
2200-2300 234 251 244 131 145 140 212 233 153 184
2300-2400 183 155 100 93 90 105 130 130 89 117
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Old Harbour Main Road (West 