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AADT Annual average daily traffic
ACGIH American Conference of Industrial Hygienists

ADO Automotive Diesel Oil

AMC Antecedent moisture conditions

amsl Above mean sea level

BA Basal area

C Celsius

CBD Convention on Biological Diversity

CDMP Caribbean Disaster Mitigation Project

CN Curve number

CcoO Carbon Monoxide

Co Carbon Dioxide

DAFOR Dominant, Abundant, Frequent, Occasional, Rare
dBA Aweighted sound level (decibel)

DBH Diametre at breast height

DEM Digital elevation model

DO Dissolved oxygen

DCS Distributed control system

E East/ Easting

EIA Environmental Impact Assessment

EMP Environmental Monitoring Programme
ESRI Environmental Systems Research Institute
FHA Federal Highway Administration

FOG Fats Oil and Grease

ft Feet

FSU Floating Storage Unit (

g/l Grams per litre

GIS Geographic information system

GOJ Government of Jamaica

GPS Global Positioning System

HA Hectares

HDD Horizontal Directional Drilling

hr Hour

Hz Hertz

IPCC Intergovernmental Panel on Climate Change
IUCN International Union for Conservation of Nature
JAD 2001 Jamaica Grid 2001

JGQ Jamaica Gypsum and Quarries Limited
JNHT Jamaica National Heritage Trust

km Kilometre

Leq Timeaverage sound level
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Lj jth sound level

LNG Liguefied Natural Gas Carrier

LNGC Liguefied Natural Gas Carrier

m Metre

m/s Metres per second

m3/sec Cubic metres per second

mg/I Milligrams per litre

mg/m3 Milligrams per cubic metre

min Minute (s)

mm Millimetre

MMBTU  Million Metric British Thermal Units
mS/cm milli Siemens per cm

MSDS Material Safety Data Sheets

N North/ Northing

NAAQS National Ambient Air Quality Standards
NEPA National Environment and Planning Agency
NG Natural Gas

NMIA Norman Manley International Airport
NG Nitrogen Dioxide, Nitrite

NG Nitrate

NOx Nitrogen Oxides

NRCA Natural Resources Conservation Act
NSWMA  National Solid Waste Management Authority
NTU Nephelometric turbidity units

NWA National Works Agency

NWC National Water Commission

ODPEM  Office of Disaster Preparedness and Emergency Managemer
OSHA Occupational Safety and Health Administration

PCQ PointCentred Quarter
PEL Hearing Conservation and Permissible Exposure Limit
PIF Project Information Form
PM10 Particulate matter smaller than 10 microns in diametre
respirable particulate matter
Particulate matter smaller than 2.5 microns in diametre, fine
PM2.5 )
particulate matter
ppm parts per million
ppt parts per thousand
QSP I Quest suite Professional Il
S Second
SCS US Soil Conservation Service
SIA Social Impact Area
SO2 Sulfur Dioxide, sulfite
S04 Sulfate
SOx Sulfur Oxides
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STATIN
TCP Act
TDS
TSS
TCL
USEPA
WHO
WRA

yr
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Statistical Institute of Jamaica

Town and Country Planning Act

Total dissolved solids

Total Suspended Solids

Trinidad CementLimited

United States Environmental Protection Agency
World Health Organization

Water Resources Authority

Year
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INTRODUCTION

The Jamaica Public Service Company Limited (JPS) has selected $titEh Holdings Limited (NFE) to
supply natural gas to Old Harbour Power Station Plant. Additionally, natural gas will be provided to
potential future industrial users. The main objective is to provide the Jamaica Public Service
Companyds Ol dwithadeaneramd mBré @st effective fuel in furtherance of the goals
of the National Energy Policy.

COMPREHENSIVE DESERON OF THE PROPOSEROJECT

This project proposes to construct a marine terminal facility comprised of a vessel berth andsbibre
offloading and regasification platform at the general location approved by the Port Authority of Jamaica
in the Portland Bight area of Jamaica. This facility will accommodate a Floating Storage Unit (FSU)
vessel for Liquid Natural Gas (LNG) storage and WG carrier delivering LNG to the FSU. The FSU is a
LNG carrier refitted for use as a storage vessel. LNG will be delivered by ship from various potential
locations in the United States or other locations. The platform would contain equipment to regasi
LNG as well as related process and safety equipment. The liquid gas from the FSU would be carefully
regasified and the gas would then be released into an undersea pipeline whielill be mostly
directionally drilled in basically a straight line from thplatform to the vicinity of the JPS plant. This
submerged line will minimize environmental impacts since it will be directionathostly drilled in a
relatively straight line. The gas pipeline would then Imeostly directionally drilled on shore to a small
receiving facility on shore near the proposed gas power plant that JPS is constructing where it can be
metered and then sent to the power plant. In addition, the project will construct a new, or refurbish
an existing Automotive Diesel Oil (ADO) lifrem storage tanksto the renovated power plant in order

to enhance the reliability of the facility in case of LNG delivery interruptions.

Project Infrastructure, Effluent, and Emissions

The proposed LNG offloading facility location was selected after consat@n of environment,
operations, and constructability. The facility will be constructed &pproximatelyl4 meters of water

in the northwestern region of Portland Bight near the Old Harbour Power Plant. Phase 1 of the project
includes one vessel berth gnsisting of an unloading and regasification platform, metering and pig
launch platform, four (4) breasting dolphins and six (6) mooring dolphins. The dolphins and the
process platforms are connected for access using nine truss spans and four catwalkfiage 2 of the
project includes a second berth, an extension to the Phase 1 unloading and regasification platform
and installation of four (4) additional breasting dolphins.

The structures will be constructed using steel pipe piles, steel framing, steel sugtructure and
concrete deck slabs on the platforms. The dolphins will include a fender system and quick release
hooks for vessel mooring and berthing. The berths are designed for LNG vessel sizes ranging from
140,000 m3up to 175,000m3 capacity with anapproximate vessel length of 280m to 300m and draft
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of approximately 12.5m. The structures are designed to resist mooring and berthing loads under
operational conditions, as well as seismic and hurricane/tropical storm conditions.

The platform will be sted to include the following critical components of an LNG offloading and
regasification facility; an unloading area, control room, power distribution centre, bufftgas
compressor skid, LNG pump skid, vaporizer and process skid, flare skid includingidrtank and
igniter, flare, nitrogen generator skid, seawater pumps, mixing tank, air burst system, crane, and
launcher area. The onshore facilities will have equipment for both the natural gas and the ADO
systems. The natural gas pipeline will bmostlydirectionally drilled using a horizontal directional drill
(HDD) from the planned fuel skid at the JPS plant to offshorar fa distance of approximatelys,410
meters. The length of the HDD will allow the proposed pipeline to go under the coral and thip sh
channel. A newor refurbishedup to 8-inch (20.32 cm) ADO pipeline will run from the existing power
plant to either existingADO tanks othe existing multipoint mooring buoys.

International standards and guidelines will be used during both the consttian and operational
phases of the project.

Associated Facilities and Environmental Issues

Impacts from the construction and operation of the proposed project will potentially arise and it is
imperative to consider these likely impacts and assess the vul@bility of environmental features in
proximity to the project location, as well as on a national scale. The following Environmental Impact
Assessment was prepared following NEPA guidelines to more fully describe the project, analyse its
environmental andsocial impacts as well as measures taken to reduce and mitigation those impacts,
and finally to describe measures that will be taken to ensure that a facility is constructed and operated
that is safe for the environment, the nearby community, and workewghile providing this important
new energy source for Jamaica.

The main mtential impacts to the marine environment and shoreline during construction include;
sedimentation and temporay displacement of some species such as commercially important fish
species, marine turtlesand crocodiles. Terrestrial impacts include the direct removal of vegétm
(including mangroves) for mshore facilities. This may also result in habitat Issand fragmentation for
avifauna, invertebrates and reptiles.However, mitlgation measures hae been proposed that reduce
these impacts.

Socioeconomic surveys suggest there was a general feeling among respondents (who are primarily
fishermen dependent on the OHB Area for their livelihood) that the project could have a negative
impact on their fish catch. Notwithstanding the potential impact of the project on the fish catch the
majority of respondents, 74.2%, thought the proposed project site was appropriate.

Project Construction

Figure 3-12 shows the schedule for project construction andrigure 3-13 details the pipeline
construction schedule. It ieanticipated that NG will be ready to be delivered to the JPS 190 MW Power
Plant by the second quarter of 2018.
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Platform

The proposed marine structures will be constructed utilizing jadk and floating equipment. The
primary inwater construction activityis installing the steel pipe piles for the marine structures.
Following pile installation, prdabricated steel frames will be lowered onto the piles and welded in
place to form the substructure of the platform. Modular precast deck slabs will be installen the
frame to form the platform deck. The four breasting dolphins and the six mooring dolphins consist of
steel pipe piles with a steel frame and steel superstructuré&Construction activities for the process
equipment and skids will consist of first filoading equipment/skids/materials/components from
barges or vessels followed by setting up of equipment/skids on the platform takit.

Natural Gas and ADO PipelingsHorizontal Directional Drilling (HDD)

The Natural Gas Pipeline will be mostly horiziafly drilled. It is initiated onshore and exits at a point
beyond the coral reef along the predetermined pipeline route. The straight line path for the matigas
line is approximately 5410 km (3.36 miles). The HDD depth is estimated to be approximaly 12 m

(40 feet) below the coral. The remaining pipeline length will be trenched to the platform. The ADO
pipeline will originate at the existing mooring field and will be directionally drilled as well. Both pipelines
(ADO and NG) will be mostly direatially drilled and be at least 25 feet (7.62 m) beneath the ground
at the onshore location. Therefore, there will be no need for a cleared maintenance corridor for either
pipeline on shore.

Employment

It is estimated that during site clearance and preparain, approximately 20 persons will be employed.
The actual number of persons employed may vary depending on the timing and exact design of the
construction, however it estimated that a total of between 225 persons (average) and 250 persons
(peak)will be employed during the project construction.

Duringoperations, it is estimated that approximately up to 40 persons will be hired primarily to work
on the FSU, as well as the platform and land

Project Operation and Maintenance

Sea water will be pumped from the ocean usirgubmersible column mountedpumps. The pump
columns will extend from the platform operating deck to below the minimum sea lev€olumn intakes
will be provided with screens to prevent suction of marine life/vegetation and/or debriSooled sea
water will be returned to the oceanlfelow sea level) at a temperature no more than &egree C below
the intake temperature via a sea water return pipe.

Maintenance will be minor at the off shore platform and will consist of routine inspections and special
inspections following severe weathen order to ensure the structural integrity of the platform. Routine
maintenance may include steel coating repair, or concrete defect repaifthe Floating Storage Unit
fleet shall follow a riskbased approach to maintenance management, whereby equipmesttall be
maintained (inspected, monitored, overhauled, and renewed) to achieve the level of reliable operation
required to reduce and manage the risk to personnel, equipment, and the environment.
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POTENTIAL DIRECT AINDIRECT IMPACTS ARECOMMENDED MITAGION

Impact matrices for the impacts of construction and operation were developed and are available in
the EIS. These matrices describe the receptor, activity, impact, direct/indirect nature of the impact,
the direction of the impact (positive, none, onegati ve), the i mpactds
magnitude. These matrices guided the analysis of potential impacts and the recommended mitigation
to manage the impacts as described below.

Site Preparation and Construction
Physical

1. NOISE

Site clearance br the construction of the metering facility necessitates the use of heavy equipment to
carry out the job. Construction noise can result in shadrm impacts of varying duration and
magnitude. To gain a general insight into potential construction noise pacts that may result from
the project, the typical noise levels associated with various types of construction equipment were
identified.

Recommended Mitigation for Noise
i.  Use equipment that has low noise emissions as stated by the manufacturers.

ii. Use equipnent that is properly fitted with noise reduction devices such as mufflers.

iii.  Operate noisegenerating equipment during regular working hours (e.g. 7 a¥ pm) to reduce
the potential of creating a noise nuisance during the night.

iv.  Construction workers operahg equipment that generates noise should be equipped with
noise protection. A guide is workers operating equipment generating noise2o080 dBA
(decibels) continuously for 8 hours or more should use ear muffs. Workers experiencing
prolonged noise levels0 - 80 dBA should wear earplugs.

v. Management controls will be used to mitigate the potential noise impacts along the access
route. These are;

a. Trucks and other heavy duty vehicles will be required to travel at no more than 30
km/h along the access route.

b. Truck and heavy duty vehicles should travel along the access route only during day
time hours 7 amo 5 pm.

2. VIBRATION

Construction activities can result in various degrees of ground vibration. This is dependent on the type
of equipment used and the methodlmgies employed. The closest receptors to the onshore LNG

Metering Facility are: a wooden shack (211m away) and a house made of block and steel (310m
away). The vibration impact was predicted on these receptors with the use of ten (10) pieces of
construction equipment. The results show that both structures (wooden shack and house made of

block and steel) will be unaffected by vibrations as a result of the onshore construction activity.

Recommended Mitigation for Vibration
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i.  Avoid night time construction etivities. People are more aware of vibration in their homes
during the night time hours.

ii. Have regular meetings or devise a communication strategy to inform the residents nearby of
construction activities.

3. NOISE AND VIBRATIONERRESTRIAL AND MRRIMAMMLS AND REPTILES
The construction/installation of the proposed project has the potential to have a negative impact on
terrestrial and marine mammals and reptiles albeit on a short term basis.

Recommended Mitigation for Terrestrial and Maine Mammals ariRleptiles for Noise and Vibration

i. A soft start procedure can be used to cause marine animals to leave the immediate area of
the piling. This involves starting the energy of the impact at approximately 1/10th of the
desired level and progressively increasinipe energy of the impact until the desired impact
energy is achieved. The ramp up time should be determined by the time it would take the
aquatic animal of interest to leave the high impact area.

ii.  Impact cushions of plywood, nylon or other material can Iptaced between the top of the pile
and the hammer. These cushions can reduce the sound pressure level by betwee26dB at
the cost of requiring slightly more impacts to achieve the same penetration depth.

iii. Bubble curtains may be used should noise mitigah be required for protection of marine
animals. A bubble curtain is a vertical dcurta
while driving is in progress. The bubbles present an impedance mismatch which results in
transmission loss of between 20dB. Bubble curtains are less effective in areas where there
are strong currents or high turbulence as the transmission loss depends on the whole pile
being encased in the bubble curtain.

iv.  Use vibropiling where possible

v.  Reduce piling during breeding seam

4, STORAGE OF RAW MAIMERS AND EQUIPMENT

Any raw materials used in construction of the onshore metering facility will be stored onsite. There will
be a potential for them to become air or waterborne. Stored fuels and the repair of construction
equipmenthas the potential to leak hydraulic fuels, oils etc.

Recommended Mitigation for Storage of Raw Materials and Equipment
i.  Acentral area should be designated for the storage of raw materials. This area should be lined
in order to prevent the leakage of chemals into the sediment.

ii.  Raw materials that generate dust should be covered or wetted frequently to prevent them from
becoming air or waterborne.

iii.  Fine grained materials (sand, marl, etc.) will be stockpiled away from drainage channels and
low berms will beplaced around the piles which themselves will be covered with tarpaulin to
prevent them from being eroded and washed away.

iv.  Raw material should be placed on hardstands surrounded by berms.

v.  Equipment should be stored on impermeable hard stands surrounded lbgrms to contain any
accidental surface runoff.
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vi.  Bulk storage of fuels and oils should be in clearly marked containers (tanks/drums etc.)
indicating the type and quantity being stored. In addition, these containers should be
surrounded by bunds to contaithe volume being stored in case of accidental spillage.

5. TRANSPORTATION OMRAATERIALS AND EQMENT

The transportation and use of heavy equipment and trucks is required during construction. Trucks will
transport raw materials and heavy equipment. Thigas the potential to directly impact traffic flow
along local roads.

Recommended Mitigation for Transportation of Raw Materials and Equipment
i. Paths of the planned roadways should be used, rather than creating temporary pathways just

for equipment access.

ii. Adequate and appropriate road signs should be erected to warn road users of the construction
activities. For example, signs which require reduced speed near the construction site.

iii. Raw materials such as marl and sand should be adequately covered withire ttrucks to
prevent any escaping into the air and along the roadway.

iv.  The trucks should be parked on the proposed site until they are off loaded.

v. Heavy equipment should be transported early morning (12 ain5 am) with proper pilotage.

vi.  The use of flagmershould be employed to regulate traffic flow.

6. LIGHT
The platform and orshore facility will be designed to minimize light pollution through the use of LED
lights and shielding as required to minimize the spread of light in the nearby environment.

7. AIRCRAFT

Any impacts on aircraft will be minimal since the platform and ehmore facilities are in remote
locations. In addition, the tallest structure will be the flare which will be under 30.5 m (100 ft) above
the platform deck.

8. WATER IMPACTS FRORERATIONS ANERPILLS

There are several potential pollution sources that have the potential to generate sediment plumes in
the marine environment, both nearshore and offshore. They include; directional drilling nearshore for
the pipeline, and driving of piles to buildhe offshore LNG platform. There will be no dredging or
associated spoil disposal or reclamation activities for this project. Therefore, no dredge related
impacts are expected. In terms of ballast water, it will only be released in accordance with inteiovzl
and Jamaican standards. Only LNG spills apply to the LNG3es Facility at the platform.n the event

of a spill, the LNG will immediately begin to vaporize.

Recommended Mitigation from Water Impacts

Turbidity barriers/silt screens are recommend#® to be used around LNG platform construction
activities and pipeline directional drilling activities nearshore. These should be placed so as to
reduce/contain the resultant sediment plume during these activities. Activities should only continue
when thesebarriers are fully operational, that is; placed correctly; calm to moderate sea conditions;
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without damage. These barriers are particularly important when operations occur near or may
influence sensitive ecosystems and species such as coral reefs and sesgs beds and or filter feeding
organisms and fish. The silt screens should encircle the areas and be deep enough to contain the
plumes so that plumes will not travel in the direction of the prevailing currents.

9. AIR IMPACTS

Site preparation for the onshee metering facility has the potential to have a twinlded direct negative
impact on air quality of the surrounding residential area. The first impact is air pollution generated
from the construction equipment and transportation. The second is from ftige dust from the
proposed construction areas and raw materials stored on site.

Recommended Mitigation for Air Impacts
i.  Areas should be dampened every-@ hours or within reason to prevent a dust nuisance. On
hotter days, this frequency should be increased
ii.  Minimize cleared areas to those that are needed to be used.
iii.  Cover or wet construction materials such as marl to prevent a dust nuisance.
iv.  Where unavoidable, construction workers working in dusty areas should be provided and fitted
with N95 respirators.

Biological

1. ALONG PIPELINE ROUTE

The pipeline will be directionally drilled several feet underground, below the seafloor and topsaoil layers.
Using this method of pipe installation, the impacts to the biological community are expected to be
minimal. Impacts wee examined for marine invertebrates, terrestrial invertebrates, fish and filter
feeders, reptiles, avifauna, marine mammals, coral reef and seagrass communities, mangrove,
salina/salt marsh and thorn savanna.

Recommended Mitigation for Pipeline route

i.  Silt screens or other turbidity barriers should be used in any working area where a sediment
plume may occur.

ii.  No work activities should occur in unfavourable or unsafe weather conditions. These include
high winds, rough seas, heavy rainfall and any othertogal event which may increase the risk
of accidents or render silt screens and other mitigation tools ineffective.

iii.  No lights should be pointed out to sea or illuminate sections of the beach so as to cause
confusion and disorientation of turtles or any ber species that maybe affected by lunar
activity.

iv.  Fixtures in direct lineofsight from the beach should be shielded dowiight only fixtures or
recessed fixtures having low wattage (i.e. 450 lumens or less) "bug" type bulbs and -non
reflective interior surfaces.

v.  Fixtures mounted as low in elevation as possible through use of laveunted wall fixtures, low
bollards and ground level fixtures.

vi.  Floodlights, uplights or spotlights for decorative and accent purposes that are directly visible
from the beach orwhich indirectly or cumulatively illuminate the beach shall not be used.
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For high intensity lighting applications such as providing security and similar applications
shielded lowpressure sodium vapour lamps and fixtures shall be used.

Avoid contact with ensitive, protected or hazardous species. These include turtles and
crocodiles. Any unavoidable interaction with these species should be handled by the regulatory
Agency and any incidents should also be reported to the Agency.

Temporary fencing or reloca&n maybe needed in working areas if crocodiles are present and
or any other recommendations by the Agency.

Workers should be sensitized to existence of hazardous animals as well as the procedure if
one is encountered. Works should be properly educated émsure no animals are caught,
harmed, teased or otherwise harassed. Works should be aware of the reporting procedure in
the event of an encounter with a protected species.

Limit the vegetation clearance when possible. Mangroves and other large, protected
endemic species should not be removed.

OFFSHORE FACILITY

Impacts for the off shore facility were described fonarine invertebrates, fish and filter feeders, marine
mammals, and coral reef and seagrass communities.

Recommended Mitigation for the off kore facility

Vi.

Vii.

viii.

Avoid or relocate macrofauna such as starfish and sea cucumbers in working areas.

Silt screens or other turbidity barriers should be used in any working area where a sediment
plume may occur. Further to this, special care should be taken the placement of these
screens around these systems, in particular where seagrass beds occur near to shoreline
areas. Small sections of seagrass were found within the footprint near the shoreline. These
areas should be avoided where possible.

No work activties should occur in unfavourable or unsafe weather conditions. These include
high winds, rough seas, heavy rainfall and any other natural event which may increase the risk
of accidents or render silt screens and other mitigation tools ineffective.

Night time activities should be limited or avoided when possible. No lights should be pointed
out to sea confusion and disorientation of turtles or any other species that maybe affected by
lunar activity.

Fixtures should have low wattage (i.e. 450 lumens ordg) "bug" type bulbs and noreflective
interior surfaces.

Fixtures mounted as low in elevation as possible through use of lavounted wall fixtures, low
bollards and ground level fixtures.

For high intensity lighting applications such as providing secyriand similar applications
shielded lowpressure sodium vapour lamps and fixtures shall be used.

Avoid contact with sensitive, protected or hazardous species. These include turtles and
crocodiles. Any unavoidable interaction with these species should benldéed by the regulatory
Agency and any incidents should also be reported to the Agency.

Workers should be sensitized to existence of sensitive and protected species as well as the
procedure if one is encountered. Works should be properly educated to eresap animals are
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caught, harmed, teased or otherwise harassed. Works should be aware of the reporting
procedure in the event of an encounter with a protected species.

3. ONSHORE FACILITY
Impacts were described for terrestrial invertebrates, reptiles, avifaamand mangrove, salina/salt
marsh and thorn savanna.

Recommended Mitigation for the on shore facility
i. A mangrove relocation exercise should be conducted with the use of nursery grown plants in
an area approved by the Agency as a mitigation for the rembwd mangroves as a result of
the construction activities.

ii.  No lights should be pointed out to sea to cause confusion and disorientation of turtles or any
other species that maybe affected by lunar activity.

iii.  Fixtures in direct lineofssight from the beachshould be shielded dowHdight only fixtures or
recessed fixtures having low wattage (i.e. 450 lumens or less) "bug" type bulbs and -non
reflective interior surfaces.

iv.  Fixtures mounted as low in elevation as possible through use of laveunted wall fixtures Jow
bollards and ground level fixtures.

v. Floodlights, uplights or spotlights for decorative and accent purposes that are directly visible
from the beach or which indirectly or cumulatively illuminate the beach shall not be used.

vi.  For high intensitylighting applications such as providing security and similar applications
shielded lowpressure sodium vapour lamps and fixtures shall be used.

vii.  Avoid contact with sensitive, protected or hazardous species. These include turtles and
crocodiles. Any unavoidale interaction with these species should be handled by the regulatory
Agency and any incidents should also be reported to the Agency.

viii. ~ Temporary fencing or relocation maybe needed in working areas if crocodiles are present and
or any other recommendationdy the Agency.

ix.  Workers should be sensitized to existence of hazardous animals as well as the procedure if
one is encountered. Works should be properly educated to ensure no animals are caught,
harmed, teased or otherwise harassed. Works should be awarktbe reporting procedure in
the event of an encounter with a protected species.

X.  Limit the vegetation clearance when possible.

Human/Social

1. MARINE OPERATIONS
The presence of marine vessels associated with offshore LNG platform construction and pipeline
deployment activities has the potential to cause conflict with other marine vessels in the area.

Recommended Mitigation for Marine Operations
i. A safety plan should be developed in conjunction with NFE South Holdings Limited and the
Port Authority of Jama.
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i.  The use of marler buoys demarcating arexclusion zone should be used to keep out other
marine traffic from the work area during construction and pipeline deployment activities.

iii.  Ample notice must be placed in public media concerning the conducting offshore
construction and pipeline deployment activities.

2. EMPLOYMENT

There is the potential for increased employment during the podearance, construction phases, and
operation phases. Therefore, the construction of the facility will provide an addigbsource of jobs in
the immediate area. No mitigation is recommended for employment.

3. SOLID WASTE GENER2N

During the construction phase of the onshore metering facility, solid waste generation may occur
mainly from: From the construction campsite. 8m construction activities such as site clearance and
excavation (vegetative debris), construction materials packaging (cardboard, plastics, fencing
material, wooden pallets, containers etc.)

Recommended Mitigation for Solid Waste Generation
i.  Skips and birs should be strategically placed within the campsite and construction site.
ii.  The skips and bins at the construction campsite should be adequately designed and covered
to prevent access by vermin and to minimise odour.
iii.  The skips and bins at both the construmn campsite should be emptied regularly to prevent
overfilling.
iv.  Disposal of the contents of the skips and bins should be done at an approved disposal site.

4. WASTEWATER GENERATADID DISPOSAL

With every construction campsite comes the need to providenstruction workers with showers and
sanitary conveniences. The disposal of the wastewater generated at the construction campsite has
the potential to have a minor negative impact on groundwater.

Recommended Mitigation for Wastewater Generation and Disgal
i. Provide portable sanitary conveniences for the construction workers for control of sewage
waste. A ratio of approximately 25 workers per chemical toilet should be used.
i.  Showers should be provided for the workers.

5. HOUSING
It is not expected that thestructure of housing will be adversely impacted and as such relocation of
residents is not a foreseen measure. No mitigation is required.

6. AESTHETICS
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Solid waste generation during the construction period can have a potential negative impact on visual
aesthetics if improperly collected and stored on site. There is also the potential for vermin infestation
if discarded food and food containers are present.

Recommended Mitigation for Aesthetics
i.  Skips and bins should be strategically placed within the campsiand construction site.
i.  The skips and bins at the construction campsite should be adequately designed and covered
to prevent access by vermin and minimise odour.

Operations
Physical

1. GEOTECHNIAL CONSIBERONS
i.  Shift Structures away from Borehole Locatiorlksand 2.

ii.  For detail study of the area it is critical that further testing be performed in the vicinity of the
proposed structures.

iii. Excavate and remove the TOP1soils in the vicinity of Boreholes 3 and 4 and replace with 0.7m
of river shingle for pore pressre dissipation and 1m of compacted granular fill or to design
level (invert) whichever is thicker. Use Shallow Mat/Raft foundation above the fill. Note
excavation below the water table is anticipated.

iv.  Use short driven or cast in place pile foundation to depth sufficient to safely carry the
anticipated loads for the structures with pile caps interconnected to mitigate differential
deformation.

2. SOIL
No impacts are expected on the soil for the onshore metering facility.

3. NOISE

The predicted noise from theproposed LNG Regassification project was determined by using
SoundPlan version 7.4. The noise spectrum for the major equipment provided by the manufacturer
was used to calibrate the model. The predicted noise generated from the proposed LNG Terminal and
Regassification project are shown on figures in the EIA.

9 Landside Noise- The noise model was used to generate the night time limit lines for Industrial
facilities (70 dBA) and residential areas (50 dBA). This was done to determine the potential
noise impect from the operation of the LNG Storage and Regasification Project. The residential
and industrial noise limit lines are depicted in figures in the EIA.

1 Marine Infrastructure- The night time industrial noise standard (70 dBA) is met close to the
equipment generating the noise resulting in the noise levels generated meeting the NEPA
noise standard within the property boundary or on the regas facility (marine sidéalfle 7-14
and Figure7-4). When the NEPA night time noise standard was examined the noise limit line
for the landside fell within the poperty and no residential areas were impacted. The noise
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level for the marine side fell within the NEPA night time standard (50 dBA) for residential areas
within approximately 207 m of the marine facility.

1 Impact on Terrestrial and Marine Mammals and Réles- Based on this analysis as described
in the EIANo mitigation required as the frequency of LNG delivery is inconsequential (1 ship
per month), therefore, the potential to significantly increase the noise climate in the area is
negligible. The opertion of the pumps on the platform will not adversely influence the noise
climate

1 Sensitive Receptors Sensitive receptors (schools, churches and clinics) within 6 km were
mapped. Note that this list is not exhaustive. The noise attributed to the opedaatiof the LNG
Terminal and Regassification Project alone at the various receptors was predicted using both
the General Prediction Model. All predicted noise levels were compliant with both the NEPA
daytime standard and the World Bank guidelines. Thereforeg mitigation is required.

4. STORM SURGE HAZARD

During a 1:50yr storm event, the mooring area is expected to experience wave heights of up to 3.16m
while during a 100yr event, wave heights up to 3.41 will be observed. For the proposed LNG site on
land, the vulnerability to storm surge was also investigated. It was determined that the expected storm

surge inundation levels for the 50yr and 100yr events is 3.14m and 3.26m respectively.

Recommended Mitigation for Storm Surge Hazard

i.  The floor levels can be setb 0.5m above the 50 or 100yr storm event, all critical components
should be at a minimum elevation of 0.5m above the expected flood level for the 1 in 100 year
rainfall event.

ii.  All coastal protective works should be employed to protect the seaward edgeshef site. Due
consideration should be given to overtopping and direct wave damage. Such coastal protection
works should be constructed to elevations determined by the 95% confidence limits of the
storm surge reanalysis.

5. TSUMANI HAZARD

Modeling suggestghat the tsunami waves are expected to arrive at the Old Harbour Bay fishing village,
Jamaica Public Service (JPS) power plant and JAMALCO (Salt River Bay) in approximately 135, 120
and 108 minutes after the earthquake, respectively.

Recommended Mitigatiorfor Tsunami Hazards
i.  Regulatory authorities should not only implement but enforce early and public warning systems
inclusive of evacuation routes and assembly points throughout the Old Harbour Bay area.
ii.  Theimplementation of coastal protection such as tsami breakwaters, dikes and revetments.

6. HURRICANE WAVE CLTHFA
Various scenarios of hurricane waves, water level setups, locally generated waves, and sea level rise
(2050 and 2100 projections) were made for the various components of the project. The rasubf
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these models are shown in the EIA. Results of these models were incorporated into project design as
appropriate.

7. WAVE OVERTOPPING Ft@RM

The modelling analysis indicates that, in a worst case scenario the mooring platform will see wave
heights of up to 5.33m and 5.63m for the 50year and 100year respectively. Platform design will
manage this wave scenario.

8. STORMWATER

Onshore stormwater potential will be minimal since the footprint of the metering facility is small.
Stormwater from the offshore platform and FSU will also be minimal and not result in violation of
water guality standards at this location.

Recommended Mitigation for Stormwater
i.  Appropriately sized stormwater management will be incorporated into the design of this on
shore facility tomanage stormwater runoff. The drainage design criteria for this project will be
guided by local requirements for permitting and international standards.

9. WATER QUALITY INCIN® THERMAL OUTFALL

During construction, the immediate areas around the NG pipsdi will have the potential to have
reduced water quality. The effluent of the power plant will be discharged through a thermal outfall. The
effluent is expected to be of a lower temperature than the ambient surroundings. Additionally, these
areas could beaffected by wave action and currents resulting in the farfield dispersion of this thermal
effluent. Regulations stipulate that the effluent from the thermal outfall must be mixed with the
seawater until the temperature differences are within NEPA and ERAits (< 2°C below ambient
temperature) within a radius of 100m from the outfall.

Recommended Mitigation for Water Quality
i.  Once the effluent temperature adheres to the standards prescribed by the statutory authorities
(NEPA, EPA, World Bank), no specifianagement measures will be required. Salinity changes
are expected to be within 38 ppt, hence impact of salinity and temperature on the marine biota
is expected to be minimal.
i. However, it is recommended that good practices be implemented for inlet and tili
management in order to protect the marine environment.

10. SEDIMENT TRANSPORNDACOASTAL DYNAMICS

There will be no structures built along the shoreline/coastline so no changes in the nearshore
sediment transport (erosion and accretion) or wave pattesrare anticipated.The offshore facility will

be comprised of pilings, a floating platform and the FSU. Therefore, no changes in wave or current
patterns are anticipated. Therefore, no mitigation is required.

11. ADO SPILLAGE
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According to the National Oceaniand Atmospheric Administration (NOAA), diesel oil has a very low
viscosity and is readily dispersed into the water column with moderate winds -f5knots) or with
breaking waves.

Recommended Mitigation for ADO spillage

i.  Pressure in the subsea ADO pipeline will be continuously monitored and recorded at the
onshore pipeline facility. When a vessel is delivering ADO to the tanks, JPS, or both, the flow
rate and pressure will be monitored both onshore and on the ship locatatithe offshore single
point mooring (SPM). In the event of a sudden drop in flow rate or pressure, the vessel will be
immediately contacted to stop delivering ADO into the pipeline and all isolation valves will be
closed.

ii.  An automated block valve inhlte proximity of the beach will be located onshore and will be
used for isolation and emergency shutdown purposes. Automated block valves will be located
at the inlet of the meter skid and at each inlet to each regulator skid and the tanks. In the
event o a pipeline leak, the automated block valves will close to stop transportation of ADO to
the onshore storage tanks and/or to the power plant and isolate the pipeline.

iii.  The ADO storage tanks on land will each be located inside containment bunds sufficient
hold 110% of the volume of one tank. Each tank will have instrumentation to automatically
shut down to prevent overfilling.

iv.  Inthe event of a storm/hurricane, the pipeline will be shut down and the isolation valves will
be closed

12. AIR IMPACTS

An air dspersion modelling analysis was undertaken to determine the impact of the air pollutants from
the proposed facility on ambient air quality. A determination was also made whether a significant air
quality impact will be created based on the incremental camibution of the proposed facility to the
cumulative air quality impact. Section 7.2.1.3 of the EIA describes the modelling process, model
inputs, meteorological data, and the model domain.

The model predictions for the LNG Terminal revealed compliance wiite CO, PM10, NO2 and SO2
ambient air quality standards and the priority air pollutant guideline concentrations for the applicable
averaging periods. The incremental impact of the criteria air pollutants was also less than the
established values that woud have created a significant air quality impact.

Biological

1. LIGHTING

Lights will be placed on the platform as a security feature so as to prevent other marine vessels from
collision during night time or low visibility situations. Some amount of lightinglalso be present by
the onshore metering facility.

Recommended Mitigation for Lighting Impacts
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i. Lighting on the offshore platform should be minimal and only placed where necessand
should be of low intensity.

ii.  Fixtures should have low wattage (i.d50 lumens or less) "bug" type bulbs and nereflective
interior surfaces.

iii.  Fixtures mounted as low in elevation as possible through use of lawounted wall fixtures, low
bollards and ground level fixtures.

iv.  For high intensity lighting applications such asrgviding security and similar applications
shielded lowpressure sodium vapour lamps and fixtures shall be used.

v. No lights should be pointed out to sea or illuminate sections of the beach so as to cause
confusion and disorientation of turtles or any othespecies that maybe affected by lunar
activity.

vi.  Floodlights, uplights or spotlights for decorative and accent purposes that are directly visible
from the beach or which indirectly or cumulatively illuminate the beach shall not be used.

vii.  Staff will be sensiized about the sensitive species in the area. Special precautions will be
taken during turtle nesting season, this will include logging and reporting of all turtle sightings
to the Agency.

2. COOLING WATER SYSTEM

Seawater cooling has been used in more than086 of the LNG plants built since the 1960&Birtwell,
2001). This is primarily attributed to the fact that use of seawater is more efficient, less expensive,
and generates less noise than air cooling or other mechanical meaagcooling. These impacts are
described in the EIA.

Recommended Mitigation for Cooling Water System
i.  Once the effluent temperature adheres to the standards prescribed by the statutory authorities
(NEPA, EPA, World Bank), no specific management measuredeitequired. Salinity changes
are expected to be within 38 ppt, hence impact of salinity and temperature on the marine biota
is expected to be minimal.
i. However, it is recommended that good practices be implemented for inlet and outfall
management in orde to protect the marine environment.

Human/Social

1. MARITIME OPERATIONS
With the presence of marine vessels associated with offshore LNG platform as well as the LNG
platform itself, exists the potential for accidents with other marine vessels in the area.

Recommended Mitigation for Maritime Operations
i.  There will be a marine security zone of 500 meters enforced around the-sffore mooring
facility and clearly marked with buoys where boat access will be restricted and strictly
controlled for safety reasons.n addition, there will be a hazard zone of 1000 meters from the
platform where shipping will be restricted as clearly marked by additional buoys. The 500m
security zone will be enforced using patrol and safety boats. When an LNCG is at the terminal
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the tug will additionally assist with the enforcement of the safety zone. The safety zone will be
published and broadcast as a notice to mariners. No vessel will be permitted to enter the zone
without authorization from the Terminal Operators.

i. Due to usage ofthe area by fishers and concerns expressed during stakeholder consultation,
we are willing to reduce the 500m restricted/exclusion zone to 200m so as to accommodate
the local fisherfolk only.

iii.  The terminal will be lighted per the Illuminating Engineer Sety (IES) recommendations and
applicable Occupational Safety and Health Administration (OSHA) standards. The platform
lighting will utilize high efficiency LED lighting, minimizing power consumption. Design
considerations will be taken to reduce the ris&f light pollution such as unwanted spill lighting
and sky glow.

2. EMPLOYMENT
Approximately highly trained 40 workers will be needed to permanently operate the facility-¢bore
and offshore). These positions will likely be a mix of off and -tland individuals. No mitigation is
required for this impact.

3. SOLID WASTE

It is expected that solid waste will be generated by the facility, at both the platform and on board the
ships. The facility may periodically generate hazardous waste (typically less th@f kilograms per
month), including spent solvents, chemical cleaning wastes, and other wastes.

Recommended Mitigation for Solid Waste
i.  Any domestic (norhazardous) garbage from the ship will be collected and taken to shore for
proper disposal. All food wste which is from locally obtained produce will also be collected
and taken to shore for proper disposal. Hazardous waste will be managed according to
applicable rules andregulations

4, WASTEWATER
Sewage and wastewater loads will be minimal for the ahore facility and offshore platform.

Recommended Mitigation for Wastewater

i.  Domestic wastewater from the on shore terminal control room will be collected in a septic tank
and drain field to be constructed within the boundaries of the plant.

iii.  The facility wil not result in the generation of process wastewater. The regasification process
will utilize seawater which will result in the discharge of cooled water into the sea near the
mooring facility using a mixing process to ensure that there is no more than @ change in
temperature. This effect will be carefully modelled and monitored to ensure that there are no
negative effects on marine life in the vicinity.

iv.  There will be no effluent discharge from the FSU. Effluent is treated onboard in a three stage
process and the effluent and waste will be collected by a waste handling company to discharge
in accordance with MARPOL Requirements. The waste handling company is responsible for
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the handling and final di sposal o fth atdlsppsalwa st e s
certificate.
v.  The following additional parameters will assist in avoiding pollution:
a. No oil or mixture containing oil shall be discharged or allowed to escape from a vessel
while at the terminal.
b. No garbage or other materials, either liquidr solid, shall be discharged overboard
from a vessel, but shall be retained in suitable receptacles on board for proper disposal
on land.

Carrying Capacity

Carrying capacity refers to the number of individuals who can be supported in a given area within
natural resource limits, and without degrading the natural, social, cultural and economic environment
for present and future generations.

1 Social EnvironmentBased on the analysis described in the ElAis anticipated that proposed
project will not negaively impact the social carrying capacity of the area.

1 Natural Environment- - Based on the analysis described in the ElAt is anticipated that
proposed project wild.l not negatively impact th
area.

LNG Spedfic Impacts and Mitigation

International standards and guidelines will be used during both the construction and operational
phases of the project. These standards and guidelines include identification of potential impacts and
suggested mitigation for thebiological and physical environment as well as general occupational
health and safety.Industry sector were used together with thB=FC General EHS Guidelines provide
guidance to users on common EHS issues potentially applicable to all industry sectortider to
address the following issues in the EIA.

1. MARINE ENVIRONMENSHORELINE AND TERREFAL HABITATS
Potential impacts to the marine environment and shoreline during construction include; trenching for
of pipelines and pile driving for the offshoreatility.

Recommended Mitigation measures are as follows:

For LNG facilities located near the coast (e.g. coastal terminals marine supply bases, loading /
offloading terminals), guidance for protecting marine and shoreline environments is provided in the
IFC EHS Guidelines for Ports, Harbours, and Terminals, Whitcludes the use of siltscreens. Ballast
water from international ships should not be discharged in the neashroe environment. This should be
monoitored by the facility as well as marine police and coast guard patrols. This should reduce the risk
of a species introduction.

It is important to design an LNG facility that will protect the public from a credible, major release or
incident. The following provides an outline of the design concepts and elements:
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9 Each landed storage tank is surrounded by a bunchigh is designed to contain at least 110%
of the storage tank capacity (not applicable to floating storage.

9 Areas outside the bund are provided with drainage and catch basins which will contain any
LNG release from the process area.

1 The LNG tanks have nognetrations above the maximum liquid levels such that the only way
LNG can leave the tank is to be pumped out or to have a collapse of the tank integrity.

I There must be an extensive hazard detection system and continuous monitoring from the
control room.

1 There will be an emergency shutdown system which will secure the facility in case a hazardous
event occurs.

2. CRYOGENIC IMPACTS HE BIOLOGICAL ENUNRVIENT

Negative longierm environmental impact from an LNG release is virtually nemistent. LNG is
colourless, odourless, noroxic and leaves no residue after evaporation. LNG and LNG vapour are
not soluble in water, therefore ruling out water contamination. Potential damage to environmental
and socieeconomic components is limited to shofterm hazards.

Recommended Mitigation- Pipeline Placement

Pipelines should be placed in areas with little to no sensitive systems such as; seagrass beds, patch
reefs, mangroves or other rare or endemic species, where possible. If pipelines must be placed
through these ecosystems, then some sort of relocation or rehabilitation mitigation plan must be
included.

3. HAZARDOUS MATERIAANAGEMENG
LNG is a highly flammable material (due to its characteristic boff-gasBOG) as a result the storage,
transport and transferof LNG poses risks of fires and explosions.

Recommended Mitigationd Hazardous Material Management

1 LNG storage tanks and components should meet international standards for structural design
integrity and operational performance. Applicable internationalta;idards may include
provisions for Overfill protection, Secondary containment, Metering and flow control,

9 Fire protection (including flame arresting devices),

Grounding (to prevent electrostatic charge).

9 Storage tanks and components should undergo pedix inspection for corrosion and structural
integrity and be subject to regular maintenance and replacement of equipment.

1 A cathodic protection system should be installed to prevent or minimize corrosion, as
necessary.

1 Loading / unloading activities shou be conducted by properly trained personnel according to
pre-established formal procedures to prevent accidental releases and fire / explosion hazards.
Procedures should include all aspects of the delivery or loading operation from arrival to
departure, mnnection of grounding systems, verification of proper hose connection and
disconnection.

=
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1 Adherence to nesmoking and nenaked light policies for personnel and visitors

1 A formal spill prevention and control plan should be developed in coordination withdbc
regulatory agencies that addresses significant scenarios and magnitude of releases. The plan
should be supported by the necessary resources and training. Spill response equipment
should be conveniently available to address all types of spills, includisigall spills.

1 The facility should be equipped with a system for the early detection of gas releases, designed
to identify the existence of a gas release and to help pinpoint its source so that operator
initiated ESDs can be rapidly activated, thereby ninizing the inventory of gas releases.

1 An Emergency Shutdown and Detection (ESD/D) system should be available to initiate
automatic transfer shutdown actions in case of a significant LNG leak;

9 For unloading / loading activities involving marine vessels argrminals, preparing and
implementing spill prevention procedures for tanker loading and dffading according to
applicable international standards and guidelines which specifically address advance
communications and planning with the receiving terminal;

1 Onshore storage tanks should be designed with adequate secondary containment. Facilities
should provide grading, drainage, or impoundment able to contain the largest total quantity of
flammable liquid that could be released from a single transfer in 10 mites.

1 Material selection for piping and equipment that can be exposed to cryogenic temperatures
should follow international design standards;

4. EXTERNAL FIRES

The possibility of an LNG release/fire caused by external events, such as a forest fireadjacent oil
storage fire is extremely remote because the facility is built from naombustible materials, mostly
steel and concrete. The facility should also be designed to contain vapour dispersion and thermal
radiation within its boundaries.

5. FLAMMABLE/APOUR DISPERSION

The primary hazard from the storage and handling of LNG is the possibility of a fire from the ignition of
LNG vapours mixed with air. The two limiting conditions are an LNG release with and without
immediate ignition.

Dispersion modeling has been completed to determine the flammable vapour hazard footprint for a
hypothetical accidental release from the proposed LNG facility. The modelling process is described in
the EIA. The results of the vapour dispersion modeling are shown on figuire the EIA for the LNG
carrier breach and the unloading arm failure. The vapor cloud footprints show the maximum extent of
the flammable cloud, at LFL (Lower Flammable Limit) and at 5@%L even though the LFL is the
physical limit below which ignitions not possible, the 50%L_FL threshold is typically considered for
regulator purposes in order to allow for modeling uncertainties. The figures show that the flammable
vapor cloud for both release scenarios dissipates below 5% L before reaching the sheline.

6. THERMAL RADIATION
If the vapours from an LNG spills such as described above are ignited close to the source, a pool fire
will ensue on top of the liquid pool. Since an LNG pool over water is unconfined, its size will change
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over time and thereforethe size of the fire (and the distance at which thermal radiation hazards can
extend) also varies over time. For the purpose of this study, the thermal radiation hazards were
calculated considering the largest size reached by the LNG pool during thel ggiénario.

Recommended Mitigation for Thermal Radiation
Exclusion zones will be enforced around terminal platform.

7. VAPOUR DISPERSION

When a release occurs, the LNG will vapourise as it comes into contact with the relatively warm
surfaces and atmosphere. fie initial hazard following a release comes from the LNG spreading over
the surface and vapourizing as it absorbs heat.

Recommended Mitigationd Vapour Dispersion

Canadian Standards Association (CSA2Z6-2007) requires that the isopleth (range or dispersn
path) for a (Lower Flammable Limit)LFL vapour cloud must not go beyond the LNG facility boundaries
or property that cannot or will not have occupancies and thus result in a distinct hazard to the public.
The hazard is not the vapour itself, but the po#slity that it could be ignited. If ignited, the vapour
cloud will not expand any further, but instead, will burn back to the vapour source. The LNG fire will
continue to burn until the fuel is consumed or the fire extinguished.

8. FROSTBITE
Low temperatures (frosthite) may occur, but only in the immediate area of the release and would be
confined to the site.

Recommended Mitigation for Frostbite
Employees of the facility must be trained and instructed as to a safe course of action to follow in the
event ofan emergency as required by the codes covering the facility.

9. WASTEWATER

Cooling water and cold water streams for revapourization heating at LNG receiving terminals may
result in significant water use and discharge streams. Other wastewater streams genecaat LNG
facilities include; drainage, sewage water, tank bottom water (e.g. from condensation in LNG storage
tanks), fire water, equipment and vehicle wash water, and general oily water.

Recommended Mitigation for Wastewater

1 Water conservation opportunies should be considered for LNG facility cooling systems. The
proposed project will utilize a seawater cooling system and reduce the water demand. Other
options include air cooled heat exchangers in place of water cooled heat exchangers and
opportunities for the integration of cold water discharges with other proximate industrial or
power plant facilities). The selection of the preferred system should balance environmental
benefits and safety implications of the proposed choice.

9 Cooling or cold water shodl be discharged to surface waters in a location that will allow
maximum mixing and cooling of the thermal plume;
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1 There will be no effluent discharge from the FSU. Effluent is treated onboard in a three stage
process and the effluent and waste will be c@tted by a waste handling company to discharge
in accordance with MARPOL Requirements. The waste handling company is responsible for
the handling and final di sposal of the wastes
certificate.
1 The followingadditional parameters will assist in avoiding pollution:
o No oil or mixture containing oil shall be discharged or allowed to escape from a vessel
while at the terminal.
o No garbage or other materials, either liquid or solid, shall be discharged overboard
from a vessel, but shall be retained in suitable receptacles on board for proper disposal
on land.

10. AIR EMISSIONS

Air emissions (continuous or nogontinuous) from LNG facilities include combustion sources for power
and heat generation (e.g. for dehydratioand liquefaction activities at LNG regasification activities at
LNG receiving terminals). Sources of emissions from the on shore facility, exhaust gases, venting and
flaring and fugitive emissions are described in the EIA.

Recommended Mitigation for AIEmissions

1 Air emission specifications should be considered during all equipment selection and
procurement.

1 The overall objective should be to reduce air emissions and evaluate ceffective options for
reducing emissions that are technically feasible. Sidicant (>100,000 tons CQ equivalent
per year) greenhouse gas (GHG) emissions from all facilities and support activities should be
guantified annually as aggregate emissions in accordance with internationally recognized
methodologies and reporting proceares.

9 Flaring or venting should be used only in emergency or plant upset conditions. Continuous
venting or flaring of boibff gas under normal operations is not considered good industry
practice and should be avoided.

1 BOG should be collected using an apgpriate vapour recovery system (e.g. compressor
systems). For LNG plants (excluding LNG carrier loading operations), the vapour should be
returned to the process for liquefaction or used osite as a fuel; on board LNG carriers BOG
should be reliquefied and returned to the storage tanks or used as a fuel; for regasification
facilities (receiving terminals), the collected vapours should be returned to the process system
to be used as a fuel orsite, compressed and placed into the sales stream/pipeline, diared.

1 Methods for controlling and reducing fugitive emissions should be considered and
implemented in the design, operation, and maintenance of facilities. The selection of
appropriate valves, flanges, fittings, seals, and packings should be basedtbeir capacity to
reduce gas leaks and fugitive
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11. WASTE MANAGEMENT
Nonhazardous and hazardous wastes routinely generated at LNG facilities include various sources
outlined in the EIA.

Recommended Mitigation for Waste Management

Waste materials should be sgregated into noshazardous and hazardous wastes and considered for
re-use /recycling prior to disposal. A waste management plan should be developed that contains a
waste tracking mechanism from the originating location to the final waste reception locatti Storage,
handling and disposal of hazardous and nehazardous waste should be conducted in a way
consistent with good EHS practice for waste management.

12. NOISE

The main noise emission sources in LNG facilities include pumps, compressors, generators and
drivers, compressor suction / discharge, recycle piping, air dryers, heaters, vapourizers used during
regasification, and general loading / unloading operations of LNG carriers / vessels.

Recommended Mitigation for Noise

Atmospheric conditions that may &éct noise levels include humidity, wind direction, and wind speed.
Vegetation, such as trees, and walls can reduce noise levels. Installation of acoustic insulating barriers
can be implemented, where necessary on land. On the off shore platform, persopabtective
equipment will be made available to reduce worker exposure to unacceptable noise levels

13. LNG TRANSPORT

Common environmental issues related to vessels and shipping include; hazardous materials
management (risk of spills); wastewater and other efénts (ballast water and sewage); fires and
explosions, contamination of marine waters and other water sources; air emission; solid waste
generation of LNG tankers / carriers.

Recommended Mitigation for LNG Transport
Recommendations for their management &rcovered in the EHS Guidelines for Shipping. Measures
to Avoid, Minimize, or Mitigate Environmental Risk.

1 LNG vessel design, construction and operations should comply with international standards
and codes; relating to hull requirements (e.g. double huligith separation distances between
each layer), cargo containment, pressure / temperature controls, ballast tanks, safety
systems, fire protection, crew training,

f Guidelines include; I nternati onal Mariti me
Construction and Equipment of Ships Carrying Liquefied Gases in Bulk, known as the
International Gas Carrier Code (IGC Code).

1 Further guidance is provided in the sindards, codes of practices, principles and guidelines
issued by the Society of International Gas Tankand Terminal Operators (SIGTTO).
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14. SHIPPING HAZARBSSROUNDING AND COLORN

The risk and environmental impacts of LNG shipping are different compatedhe receiving (off shore
and on shore) facilities. In principle, the hazards are similar (fire from LNG release), however the
potential causes of a release are different and the area potentially affected by the release will move
along the route of a shp. These hazards are described in the EIA.

Recommended Mitigation for Shipping Hazards

As the ship approaches the facility, it will be under control of a licensed pilot. The manoeuvring for
berthing and turning of the ship will be assisted by tugboats. &tugboats will be able to control the
movement of the ship and prevent grounding. The potential for damage in the event of grounding
would be further mitigated by the shipds reduced
double hull. The enggy required to cause a release of cargo during a grounding incident is very large

and would require both high ship speed and a hard, penetrating bottom.

Maritime regulations should be set regarding clearance areas between ships and smaller vessels.
Regadless of the very low probability of a collision, it is the general practice to establish a safety or
security moving zone for the LNG carriers. This also

15. LNG RELEASE DUE TQUHPMENT OR SYSTEMIFRJRE
The most credible type of release is the result of agpment or system leakage, such as a leaking valve
seal or flange gasket. This type of release is typically small and rbreatening

Recommended Mitigation for LNG Release due to equipment or system failure

The LNG facility should be equipped with an exisive array of gas detection and flame detection
equipment. Small leaks will be detected either visually, by trained personnel working in the facility, or
by the detection equipment. Small leaks and/or fires should be easily handled by facility personnel,
with assistance from the Fire Department if necessary.

Any release will be contained and directed to a sump, thus mitigating the extent of vapour dispersion.
Should the vapour ignite, the thermal radiation will be mitigated by containment in the sump. Tine

will continue until the fuel is consumed or the fire is extinguished. Damag Damage will be confined to
the terminal boundaries, including any controlled areas outside the property lines

16. TERRORISM AND SABGEA

A successful act of terrorism will requé a high level of training and must be capable of being planned
and initiated without detection. This limits the size of the weapon that can be used in the attack and
therefore limits the credible threats.

Recommended Mitigation for Terrorism and Sabotage
9 Terminal and shipping personnel will be screened by the terminal before hiring.
1 Ship crews and plant operators tend to be very stable as the jobs are considered to be
monetarily attractive. There is very little turnover in terminal staffing and henceoavlpossibility
for unscrupulous persons to work aboard the vessels.
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9 All authorized persons and vehicles will be subject to search before entering the facility. All
unauthorized persons will be turned back.

1 LNG facilities should be required by law to haw&gnificant security features built into the
facility.

T LNG shipds double hull plus separate cargo tan
a LNG release given a terrorist attack.

T The LNG shipds cargo tanks ar eublebull coomsuuctdre d by i
of the ship. The tops of the tanks have an outer cover above the main deck, called the weather
dome. The weather dome should absorb most of the blast from any explosion and any damage
to the cargo tank will be reduced.

1 The credibiliyy of the threat of a small boat with explosives is greatly reduced by the fact that
the LNG ship will be located in restricted waters with security provisions in the berth area. The
security provisions are normally for protection of the LNG vessel, othéips or a secondary
benefit of the security craft as a deterrent of sabotage in the waterway.

T Terrorists are more interested in ohigh profil
that can cause mass casualties or severe economic damage. In geslel.NG terminals are
not attractive targets due to their o0l ow pol it
security.

17. NATURAL DISASTERS

The possibility of a LNG release resulting from an act of nature such as hurricane, earthquake and
tsunami is remote, as design standards should take seismic, wind and weather factors into account.
Should an act of nature cause a release, the result will be the same or less than other scenarios
previously stated.

Recommended Mitigation for Natural Dissters
1 The tanks should be designed to take into account the wind loads (both typical and maximum)
for the region and must be able to withstand a Category 5 hurricane. Equipment and structures
must also be designed to withstand the harshest recorded envinment for the region.
T It is also important to ensure that the shipos

CUMULATIVE IMPACTSDARECOMMENDED MINGON

1. TRAFFIC

Traffic to and from the on shore facility will be minimal except during construction since LNG will be
piped directly to the metering station on shore rather than using trucks. There will be some minimal
traffic for on shore staffing at shift changes. Boat traffic to the platform will also be minimal after
construction is complete and will mainly consist of dgilstaffing changes which will be minimal since
only a small number of staff are needed to conduct offshore operations. Therefore, the cumulative
impact of traffic and site access will be minimal during operation of the facility. During construction
(espedally of the offshore facility and laying of the pipeline), there will be a temporary increase in boat
traffic.
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Recommended Mitigation

Vi.
Vii.

2.

Construction traffic entering or leaving Old Harbour Bay may be scheduled for off peak hours
to minimize additional congstion and or disruptions in the regular traffic flow.

Paths of the planned roadways should be used, rather than creating temporary pathways just
for equipment access.

Adequate and appropriate road signs should be erected to warn road users of the condiarc
activities.

The trucks should be parked within the proposed area unless they are in use.

Heavy equipment should be transported early morning (12 ain5 am) with proper pilotage.

The use of flagmen should be employed to regulate traffic flow.

Efforts will be made with the Port Authority of Jamaica to coordinate this required work effort
in order to minimize conflicts with normal port marine vessel traffic.

RAW MATERIALS ANDWHRMENT

Some of the materials to construct the oghore facility will be acqired locally but the materials and
equipment for the oftshore platform and pipelines (as well as the equipment for the eafore facility)
will have to be acquired off island due to their specialized nature.

Recommended Mitigation

3.

Paths of the planned roadvays should be used, rather than creating temporary pathways just
for equipment access.

A central area should be designated for the storage of raw materials. This area should be lined
or fenced in order to prevent the leakage of chemicals into the sediméntter.

Equipment should be stored on impermeable hard stands surrounded by berms to contain any
accidental runoff.

STORAGE OF FUELS ADHEMICALS

It is anticipated that refuelling and maintenance of large machinery will takégpe on the construction
site; exceptfor the LNG stored on the FSlihere will be minimal storage of fuel and lubricants on sife

Recommended Mitigation

4.

Bulk storage of fuels and oils should be in clearly marked containers (tanks/drums etc.)
indicating the type and quantity beig stored.

In addition, these containers should be placed on hard, impermeable surfaces and surrounded
by bunds to contain the volume being stored in case of accidental spillage.

LNG on the FSU will be carefully managed in order to ensure its safe deliwgsypipeline to
the onshore facility and the JPS plant.

Careful metering of the pipelines will ensure that any leaks are detected quickly and properly
managed.

MARINE WATER QUALITY

Cumulative impacts on water quality from the facility will be from the asthon-shore facility as well as
the offshore platform and associated FSU. With respect to the -shore facility, there will be some
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stormwater runoff from the facility as well as runoff during construction. The off shore facility and
associated FSU wilhave some potential water quality impacts mainly from stormwater runoff,
discharge of water used to warm the LNG before it is discharged into the pipeline, and domestic
wastewater from the platform and FSU from the staff required to maintain these fao#i#t

Recommended Mitigation

i.  Stormwater from the facility will be managed through esite stormwater management and
construction of Best Management Practices and use of capture strategies to avoid direct
discharge into the bay.

ii.  The discharge of heating watr will be done in such a manner as to meet all NEPA water quality
requirements.

iii.  All domestic wastewater from the staff for the platform or FSU will be treated to meet all NEPA
requirements before discharge.

iv.  Care should be taken during connection andisconnection of pipeline ends to avoid or reduce
the amount of residual spillage of fuel during delivery.

5. NOISE

The cumulative noise impact takes into account all the existing background noise sources which
include the existing Jamaica Public Service Oithrbour power plant, the Jamaica Energy Partners
Doctor Bird | and Il Barges, Jamaica Ethanol, Operations at Port Esquivel, Hi Pro Feed Mill, and other
anthropogenic activities such as night noises. The predicted noise from the new noise source (the
proposed LNG Terminal and Regassification Project) is then added to the existing noise levels to
determine what, if any impact this new development would have on the surrounding community. This
is considered a worst case scenario as the existing Jamaica Pul8iervice Old Harbour power plant
will be decommissioned once the new 190 MW plant becomes operational. After this analysis all
predicted noise levels were compliant with both the NEPA daytime standard and the World Bank
guidelines. Therefore, no mitigatiors required.

6. AIR QUALITY

As part of the air dispersion modeling analyses, a determination of the impact of the existing sources
on the ambient air quality was made, as well as the cumulative impact with the addition of the air
pollutant sources associatedwith the proposed 190 MW power plant and the consequent retirement
of the existing oiffired 190 MW JPS facility, as well as the sources of the proposed LNG Terminal. From
these results it can be concluded that the replacement of the implementation ofal.NG Terminal and
the associated combustion of LNG at a new 190 MW power plant to replace the existing JR#red
power plant will significantly improve the prevailing S@mbient air quality concentration within the

air shed. Therefore, no mitigatiors required.

7. EMPLOYMENT

About 20 workers will be needed for the site preparation work for the project for the-gtmore facility,
225 to 250 waorkers for construction of the orshore and offshore facilities as well as construction of
the pipelines, and aboti40 workers to permanently operate the facility (eshore and offshore). These
positions will likely be a mix of off and oisland individuals with much of the construction being done
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by locally contracted individuals. It is anticipated that persons frothe community will be employed
directly with other persons benefiting indirectly. This has the potential to be a significant positive
impact. Therefore, no mitigation is required.

COST BENEFIT ANALY SI
This analysis was conducted using the following apprch. The approach for this analysis uses a five
stage methodology as described in the EIA:

1) Calculation of financial profitability measured at market prices.

2) Obtaining the net bene t of the project measured in terms of economic prices.
3) Adjustment for theimpact of the project on savings and investment.

4) Adjustment for the impact of the project on income distribution.

5) Adjustment for the impact of the project on merit goods and demerit goods

Based on this analysis, the final NPV of the project after applicati of Social Cost Benefit Analysis
turns out to be US $953,410,000. Hence, the project should be undertaken as it has multiple social
benefits which are reflected in the final positive NPV of the project.

ENVIRONMENT, HEALAND SAFETY MANAGEMEAND MONIDRING PLAN

An environment, health and safety management and monitoring plan has been prepared as part of
the EIA. This plan provides detailed plans for the FSU and regas facility, underwater pipeline, and on
shore pipeline both during site preparation/costruction and operation. In addition, reporting
requirements are discussed for noise and water quality for the project.

EMERGENCY PREPAREBNRND RESPONSE

Measures to address emergency preparedness and response are addressed in the EIA. These
measures ae outlined for the following topics: Ofhore loading facility, Natural Gas Pipeline, ADO
Pipeline, and the OrShore Facility. Measures for the pipelines include pressure monitoring, block
valves, subsea block valves, tanks, and measures for hurricanasd tropical storms.

RISK ASSESSMENT

A Risk Assessment of the project was also undertaken. The following aspects of the project were
evaluated for their risk to the environmental and human health LNG OfiLoading Facility (cryogenic
hazards, fire hazardssevere weather, and power outage), NG Pipeline, and ADO Pipeline. In general,
the probability of these incidences were low with severe weather risks (hurricanes and tropical storms)
was moderate. Measures were described to manage the severe weather sisk
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Item

Size*

Description

Offsshore platform

1,358 m?2

Total area of platform

Offshore platform

300 m2(100 m2 each) | Mooring footprint

Offshore NG pipeline 100 m On sea bed near platform

Offshore NG pipeline 2,362 m Length,conventional lay

Offshore NG pipeline 3,048 m Length, directionally drilled

Onshore NG pipeline 800 m Trenched on site to JPS plant.
Offshore ADO pipeline 100 m On sea bed at exit point near mooring
Offshore ADO pipeline 2,012 m Length,directionally drilled

Onshore ADO pipeline 800 m Trenched on site to JPS plant
Onshore facility 15,000 m2 Total footprint

Onshore facility 7,150 m2 Impact to mangroves

*Up to this size

SUMMARY OF MITIGANIO

1 500-meter exclusion zone around platfornfHoweverdue to usage of the area by fishers and
concerns expressed during stakeholder consultation, we are willing to reduce the 500m
restricted/exclusion zone to 200m so as to accommodate the local fisherfolk oily

1 Mangrove mitigationd 10,400 m2 impacted area (3,041 plantings)

=

Stormwaterd on site management

1 Numeroussafety measuresd operational and spill related (see EIA for details).
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2.1 BACKGROUND

The Jamaica Public Service Company Limited (JPS) has selected NFE South Holdmged (NFE) to
supply natural gas to Old Harbour Power Station Plant. Additionally, natural gas will be provided to
potential future industrial users including power generators To meet the needs of JPS and other
future users, Liquefied Natural Gas (LS) will be transported to Jamaica from the U.S. or another
location to a new LNG Offhore Terminal. The new fuel supply will be regasified and distributed by a
new natural gas pipeline from the off shore facility via an undersea gas pipeline to the @SHarbour

190 MW Power Plant.

Impacts from the construction and operation of the proposeproject will potentially arise andit is
imperative to considerthese likely impacts and assess the vulnerability of environmental features in
proximityto the projed location, as well as on a national scaleln order to evaluate these impacts, an
Environmental Impact Assessment (EIA)risquired by the National Environment and Planning Agency
for the proposed project The specific tasks, as outlined by the Terms Beference (TORYAppendix

1) have been executed by the contracted entity, CL Environmental Co. Ltd., and this report serves to
compile and present the findings of th EIA.

2.2 LIQUEFIED NATURALSANG)
LNG is the liquid form of natural gas, which is primarily methane, the lightest and cleanest burning of
al | the fossil fuel s. Natur al gas originates fro

captured, can be stored and transported over long detces as a gas in pipelines or in a liquid form
(LNQG in cryogenic tanks on trucks, trains and ships. To return LNG to a gaseous state, it is regagified
by warming in a controlled environmentLNG is more economical to transport because its volume is
approximately 600 times less than natural gas.

2.3 PROJECOVERVIEW

This project proposes to construct a marinerminal facility comprised of a vessel berth and offhore
offloading and regasification platform at the general location approved by the Portiarity of Jamaica

in the Portland Bight area of Jamaica. This facility will accommodate a Floating Storage Unit (FSU)
vessel for LNG storage and a LNG carrier delivering LNG to the FSU. The FSU is a LNG catrrier refitted
for use as a storage vessel. LN@ill be delivered by ship from various potential locations in the United
States or otherlocations. The platform (as described) would contain equipment to regasify LNG as
well as related process and safety equipmenthe liquid gas from the FSU would lwarefully regasified

and the gas would then beeleasedinto an undersea pipeline whictwill be mostly directionally drilled

l10Regasi ficationdé is the process of turning a |iquefied gas (
use.
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in basically a straight line from the platform to the vicinity of the JPS plant. Timiestly submerged line

will minimize environmatal impacts since it will bemostly directionally drilled in a relatively straight
line. It followsa route parallel tothe generalroute of an existing Automotive Diesel Oil (ADO) line which
runs from the existing mooring facility to the JPS plant indMarbour. The gas pipeline would then be
mostlydirectionally drilled on shore to a small receiving facility on shore near the proposed gas power
plant that JPS is constructing where it can be metered and then sent to the power plarnt addition,

the project will construct a newADOline to storage tanksin close proximity tothe new power plant in
order toenhance the reliability of the facilityn case of LNG delivery interruptions.

2.4 JUSTIFICATION OF TBEUDY REABOUNDARY

The boundary of the studgrea (2 km buffer around the Marine Terminal and Land side facilities) was
defined by analysing various areas of potential impacts. These were based on:

Air emissions,

Noise emissions,

Potential area for water quality pollution,

Potential for thermal adiation and explosion potential; and

The communities and potential livelihoods that potentially may be impacted by the
construction and operation of the proposed Project.

aprwbdRE
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3.1 PROJECT CONCEPT ADBSCRIPTI®

3.1.1 The Proponent

NFE South Holding Limited is an affiliate of New Fortress Energy and sponsored by Fortress Investment
Group. Fortress Investment Group is a highly diversified global asset management firm with
approximately #0.64 billion of assets under maagement and an experienced investor in
transportation, infrastructure, & energy assets around the world.

1 Founded in 1998, Fortress Investment Group LLC (NYSE:FIG) was the first New York Stock
Exchange listed alternative asset manager
1 Headquartered in Newrork, Fortress has 1,130 employees acrossbloffices worldwide

3.1.2 ProjectLocation and Siting

The FSU vessel and regasification platform is to be located on the south coast of Jamaica,
approximately 56.1 kil ometres (Partof3Kings®n(Figaredtl). c a | mi
It is approximately 5.7 km south west from the OIld Harbour fishing beach. The proposed natural gas
pipeline will run south of the emance to the Port Esquivel channel anthen be directionally drilled to

a location justsouthwest of the existing JPS Old Harbour facility, and the privately owned diesel power

plant (Doctor Bird | & llJFigure3-2).

The community of Old Harbour Bay, located on tBeuthwestern coast of Jamaica in the parish of St.

Catherine, was estimated to have a total population of 5,471 in 2011. Located approximately 5 km

from the town of Old Harbour, the Old Harbour Bay community consisfstwentyfour (24) small
communities, which include Blackwood Gardens, Kelly Pen, Thompson Pen, Bay Bottom, Terminal,
Dagger Bay, More Pen Lane, Pet er 0 wnLBondeded byShe | Gul |
Colbeck Castle community to the east and Bourkesfield to the southeast, the Old Harbour Bay
community is one of many residential fishing villages found along the coast in Jamaica, and is
considered the largest fishing village on the lend. The other industries and sources of employment

include mining, manufacturing, small retail shops and subsistence farming.

The location of the ofshore mooring facility was chosen with the assistance of the Port Authority of
Jamaica staff in order tdessen impacts on existing marine facilities in the Portland BighThe NG
pipeline route was selected to be mostly directionally drilled from the on shore facility to the off shore
platform in a relatively straight line in order to lessen the potenti&dr impact to the seabed from this
line. Similarly, the new ADO line route was selected to beostly directionally drilled in a straight line
from shore to the existing ADO location in order to minimize environmental impacts and also provide
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the most direct route to the JPS plant.Both pipelines are planned to run underneath thelegraded
coral reef communityto minimize environmental impacts.

Delivery of LNG will take placapproximatelyonce every twenty five (25) days. The offloading of each
ship is expected to take a maximum of forty hours (40).

The majority of the marine facility will be largely assembled outside of Jamaica and therefore many of
the components will arrive in the islad by sea and be installed directly on site offshore and not pass
through a port facility. To the extent equipment and materials need to be delivered through a port, the
preference will be Port Esquivel because of its proximity to the site. Materials naigo be brought in
through other port facilities such as Rocky Point and Kingston as the logistics favour those movements
(small size, existing trade routes, delivery schedule, existing-ofiding equipment, etc.

3.1.3 Rationale and Objectives

This proposedProject fits in with the National Energy Policy which seeks to develop a modern, efficient,
diversified and environmentally sustainable energy sector providing affordable and accessible energy
supplies, withlongterm energy. The proposed Project forms the basis of providingnaore diversified

and environmentally friendly fuel source that has the potential to reduce the cost of electricity to the
countryand improve electricity supply reliabilityThe mainobjective is to provide the Jamaica Public
Servi ce OWhgbonPjadt sitha cleaner and more cost effective fuel in furtherancef the
goals of the National Energy Policy
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Figure3-2 Shipping Channels in Portland Bight area

SUBMITTED TOATIONAENVIRONMENT & PLANKE AGENCY
SUBMITTEBY: CL ENVIRONMENT®@Q. LTD.



ENVIRONMENTAL IMPAESSESSMENT FOR THEWFORTRESS ENERGARWE TERMINAL ANIPELINE 35
PROJECT, OLD HARBOBR CATHERIN

3.2 PROJECT INFRASTRUREUEFFLUENT AND
EMISSIONS
3.2.1 Off ShoreBerth and Regasificaion Platform

The proposedmarine facility location was selected after consideration of environment, operations,
and constructability. The marinefacility will be constructed ofshore in the western side of Portland
Bight, at a distance about 200 metersfrom the shipping channel to Port Esquivel inpproximatelyl14
meters of water depth This location offers sufficient depth to berth the FSU and the LNG carrier vessels
without the need for dredging, yet has sufficient protection from storm wave impacts as a result of the
shape of the Bight.This general location waseviewedby staff of the Port Authority of Jamaicand
doesnot interfere with ongoingmarine activities in the area.

Coordinates of the proposed platform ard:AT: N017.8564; LON: W077.1093.

This facility will contain an unloading area, control room, power distribution centawiloff-gas compressor
skid, LNG pump skid, vaporizer and process skid, flare skid including drain tank and igniter, flare, nitrogen
generator skid, seawater pumps, mixing tank, air burst system, crane, and launcher area. The facility will
be designedso it can be readily expanded as demand for LNG grows in the region.

The project is organized in 2 phases. The elements for each phase and general constuaatnaterials
are outlined below:

1 Phase 1 of the project includes one vessel berth consisting of an unloading and regasification
platform, metering and pig launch platform, four (4) breasting dolphins and six (6) mooring
dolphins. The dolphins and the process platforms are connected farcass using nine truss
spans and four catwalks.

1 Phase 2 of the project includes a second berth, an extension to the Phase 1 unloading and
regasification platform and installation of four (4) additional breasting dolphins.

The structures will be construetd using steel pipe piles, steel framing, steel superstructure and concrete
deck slabs on the platforms. The dolphins will include a fender system and quick release hooks for vessel
mooring and berthing. The berths are designed for LNG vessel sizes nagdiom 140,000 m3 up to
175,000m3 capacity with an approximate vessel length of 280m to 300m and draft of approximately
12.5m. The structures are designed to resist mooring and berthing loads under operational conditions,
as well as seismic and hurricangropical storm conditions. The tallest structure or piece of equipment
on the Platform is likely to be the crane which could be-#.6 m (25 ft) above the deck (the deck elevation

is + 10m). The Flare Stack, which will be located on one of the moordadphins is +/-13.7 m (45 ft) tall.
Therefore, no structure or equipment will extend more than 17.6 m in height above the horizon and will
not be visually obtrusive from shore or from the sea.
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The offshore facilities will béuffered by a 500 msafety excluson zone (international guidelingin which
navigation will be restrictedA 2008 study by Sandia National Laboratoridsoked at LNG tankers that
transport from 125,000 to 145,000 cubic meters of LNG in multiple (separated) cargo tanks on a
singleshi p. The st udyenwith theihcreabeid therntalehdzara distances from pool
fires for the larger ships, the most significant impacts to public safety and property are still within
approximately 500 m of a spill, with lower public healttand safety impacts at distances beyond
approximately 1600 m 6

All safety and navigational lighting will ben place 24/7 in an effort to ensure sufficient navigational
warning for vessels using this area.

The facility will contain mooring provisions foNGships to dock at the facilityat varyingintervals
depending on demand for the gasThe ships will then ofoad the LNGwhich will be stored in thd=SU
and regasified on the facility constructed on the platform and sent tihe shoreside distribution
facilities. Under normal operation, a Boil off Gas compressor will compress fafflgas from the FSU
to pipe line pressure and into the product pipelineln the event of an emergency shedown of the
system, boiloff gas will be diverted to a flare degined to handle the full rate of boibff gas from the
FSU. The flare will be located on one of the dolphins furthest from the platfornThe flare tip will be
at a height that will result in acceptable radiation levels to allow emergency egress of persainihe
flare is designed to combus6.64MMSCFD The flare will be operated for short periods during initial
start-up and in the event of an emergency shutown. We do not anticipate more than a few
occurrences per year after initial startip.

Please seeFigure 3-3 through toFigure3-8 for associated project drawings
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Figure3-3 Plan view of the offshore LNG platform
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Figure34 Elevation drawing of the breasting dolphins of the offshore LNG terminal
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Figure3-5 Access trestle of the offshore LNG Terminal
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Figure3-6 Platform section of the offshore LNG Terminal
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