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NEPA National Environment and Planning Agency
NMIA Norman Manley International Airport
NO2 Nitrogen Dioxide, Nitrite
NO3 Nitrate
NOXx Nitrogen Oxides
NPV Net present value
NRCA Natural Resources Conservation Act
NSWMA  National Solid Waste Management Authority
NTU Nephelometric turbidity units
NWA National Works Agency
NWC National Water Commission
0] ODPEM  Office of Disaster Preparedness and Emergency
Management
OSHA Occupational Safety and Health Administration
P PCQ PointCentred Quarter
PEL Hearing Conservation and Permissible Exposure Limit
PIF Project Information Form
PM10 Particulate matter smaller than 10 microns in diameter,
respirable particulate matter
PM2.5 Particulate matter smaller than 2.5 microns in diameter,
fine particulate matter
ppm parts per million
ppt parts per thousand
PSMP (Jamaica) Public Sector Modernization Project
Q QSP I Quest suite Professional Il
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R RADA Rural Agriculture Development Agency
ROW Right of Way
S S Second
SCHIP Southern Coastal Highway Improvement Project
SCS US Soil Conservation Service
SIA Social Impact Area
SO2 Sulfur Dioxide, sulfite
SO4 Sulfate
SOx Sulfur Oxides
STATIN Statistical Institute of Jamaica
T TCP Act  Town and Country Planning Act
TDS Total dissolved solids
TSS Total Suspended Solids

TWSC Twoway-stop-controlled

U USEPA United States Environmental Protection Agency
\/ vpd Vehicles per day
w WHO World Health Organization
WRA Water Resources Authority
wWB Westbound
Y yr. Year
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EXECUTIVEUMMARY

PROJECT BACKGROUND
Mont ego Bay, Jamaicads second |l argest City, is |l oc
coast . 't is Jamai caho mer eorhi dra mao wraidst bdies s teisr a taii @ p

ships to its port two days per week. Montego Bay is also the only city in the western region of Jamaica,
and therefore provides major governmental services to neighbouring parishes. The commercial eentr
with all its amenities lies at the heart of the city with its main thoroughfare along the coast.

Traffic congestion in the city has been a longstanding issue as there is essentially one main thoroughfare
connecting the east to the west of the city. Apafrom the typical morning and evening peak hour traffic,

the city often becomes gridlocked during times of heavy rainfall due to flooding, and on cruise ship days
or other major activities or incidents, and productivity is lost because of the lengthyajel caused by
traffic. The National Road Operating and Constructing Company Limited (NROCC), working through the
Ministry of Economic Growth and Job Creation (MEGJC), has acquired funding for the development of an
alternative route around the central busiess district (CBD) in Montego Bay to reduce congestion in the
city and to spur economic benefit.

It was decided that an Environmental Impact Assessment (E&Rd the specific tasks outlined in the
approved TORs were executed by CL Environmental Co. Ltd. This report serves to compile and present
the findings of the EIA

PROJECT DESCRIPTION

Overview and Project Location
The following four components are included in thgroposed project

1 - Montego Bay Perimeter Roadapproximately 15.4 km, starting at Alice Eldemire Drive and
Howard Cooke Highway with the end point at the Intersection with the A1 North Coast Highway
at Ironshore. It traverses the communities of Coral GardgnSalt Spring, Montego Hill, Porto
Bello, John's Hall, Bogue, Catherine Mount, Irwin, Fairfield and Norwood

2 - Long Hill Bypass encompasses the construction of approximately 10.5 kilometres oflane,
rural arterial highway leading from Montpelier inters¢ion of B8 Road and B6 Road to Temple
Gallery Road. The implementation of this road section will essentially connect the Montego
Bay Perimeter Road with the western end of the Phase 2B corridor of the East West Highway.
Bogue, Fairfield, Anchovy, Mountatey and Bickersteth are the communities in which this
alignment is locatel.

3 - Barnett Street Upgrade located in Mount Salem, West Green and Catherine Mount (Figure 1
2). It involves is the dualization of 1.06 km of the existing twlane road section fromthe
intersection of West Green and Fairfield road in a northerly direction and ending at Cottage
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road. The proposed works will involve the construction of an additional Hane bridge over
the Montego Bay River in the vicinity of the West gate Shopping€e.

4 - West Green Avenue Upgraddocated in Bogue and is the dualization of the 0.82 km existing
link road between Howard Cooke Boulevard and the Bogue Road at the Fairfield Road
intersection.

Montego Bay Perimeter Road

Structures

Bridgestructures have also been identified at locations where the proposed perimeter road alignments
intersect existing roadways and connectivity across the new highway is required. In total there are ten
locations identified as structural (bridge) crossings, dainline structures and 6 crossroad structures.
Superstructure types considered include cast-place (CIP) conventionally reinforced concrete slab
spans, precast/prestressed (PC/PS) concrete girders, and composite steel girders.

Drainage structures oféss than 6.0m in length will be spanned by culverts or RCBU#$e following
sections are highlightedowing tospecial drainageconditions that exist

1 - Chainage 10+500 to 11+400: Highway passes through wetland area close to the sea.

2 - Chainagel3+600 to 14+000: Realignment of the Montego River

3 - Chainage 13+730: Major box culvert where the highway crosses the Tucker Spring (tributary
to the Montego Rivey.

4 - Chainage 17+160: Bridge structures where theiphway and an access road (connecting the
PortoBello and Irwin communities) crosses the Montego River

Main Technical Parameters

ITEM UNIT VALUE (General road section] VALUE (Tough road section
Road grade Arterial Roads Arterial Roads
Design Speed Km/h 90 60
Road Width m 25.2 25.2
Number of bidirectional lanes No. 4 4
Lane width m 3.65 3.65
Width of medial strip m 3.6 3.6
Width of hard shoulder m 2.5 25
Min. circular curve radius m 300 180
Min. length oftransition curve m 150 100
Max. longitudinal slope % 8 8
Pavement type Asphalt concrete Asphalt concrete
Camber crosswise slope % 2.0 2.0

Long HillBypass

Structures
Seven (7) bridges are planned for Long Hill Bypass, all of which awerpasses

Main Technical Parameters
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XXiX

Item Unit Value
Road grade Arterial Road
Design speed Km/h 95
Road width m 10.9
Number of bidirectional lanes No. 2
Lane width m 3.65
Width of medial strip m 0
Width of hard shoulder m 15
Min. circular curve radius m 400
Min. length of transition curve m 150
Max. longitudinal slope % 8
Pavement type Asphaltic concrete
Camber crosswise slope % 2.0
Barnett Street Upgrade
Main Technical Parameters
Item Unit Value
Road grade Arterial Roads
Design speed Km/h 60
Road width m 24.8
Number of bidirectional lanes No. 4
Lane width m 3.65
Width of medial strip m 3
Width of hard shoulder m 2.5
Min. circular curve radius m 300
Min. length of transition curve m 150
Max. longitudinal slope % 8
Pavement type Asphaltic concrete
Camber crosswise slope % 2.0
West Green Avenue Upgrade
Main Technical Parameters
Item Unit Value
Road grade Arterial Roads
Design speed Km/h 60
Road width m 24.8
Number ofbidirectional lanes No. 4
Lane width m 3.65
Width of medial strip m 3
Width of hard shoulder m 2.5
Min. circular curve radius m 300
Min. length of transition curve m 150
Max. longitudinal slope % 8
Pavement type Asphaltic concrete
Cambercrosswise slope % 2.0

Project Schedule

1 Design Phase (land acquisition and other similar activities): 9 months
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1 Construction Phase (site preparation and general construction): 26 months
91 Defects Liability Period (any issues related to the defects etc.): 2 years
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IMPACTS AND MITIGATION

Site Preparation and Construction

DIRECTION
CATEGORY IMPACT POSITIVE NONE| NEGATIVE MAGNITUDE EXTENT
Differential settlement and seismic induced liquefaction ir| X M L
coastal alluvial plain (Montego Bay Perimeter Road).
Undercutting of fill slopes by Montego River and subseque X M L
failure of embankment (Montego Bay Perimeter Road)
Flooding and scouring where the road is located in thigainage X M L
channel of the Salt Spring Gut and its tributaries.
. Exposing the gypsum material to the elements could result
Sgﬁ:ﬁgg;'%%émc’bay excessive erosion and degradation of the road slope X M L
embankment, and structure foundations.
Rock falls in tall road cuts X M L
Differential settlement in association with karst solution X M L
features
Potential for flooding upstream from the road and collapse ¢
X M L
the road embankment
Multiple organic and/or contaminated soil layers X M L
Flooding and scouring in area traversing the escarpment to th
. X M L
Physical north of Anchovy
Rock falls in tall road cuts X M L
Geotechnical (Long Differential settlement in association with karst solution
. X M L
Hill Bypass) features
Potential for flooding upstream fronthe road and collapse of
X M L
the road embankment
Multiple organic and/or contaminated soil layers X M L
Geotechnical (Bamett Erosion at 173+600 and 173+750 as a result of the proposed
realigned section of the Montego Rivebetween 13+600 and X M L
Street)
14+000
Soil Erosion and sediment loss resulting from vegetation removal X M L
Contamination from leaked hydraulic fuels, oils, etc. X M L
Plugging of sinkholes in close proximity &lignments X M R
Recharge paths for surface rwoff may be traversed by the
Drainage (Sinkholes) | alignment, decreasing the volume of runff reaching the X M R
sinkholes.
Surface runoff may become contaminated due to oil/fuel spills X S R
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DIRECTION
CATEGORY IMPACT POSITIVE NONE| NEGATIVE MAGNITUDE EXTENT
Water Quality Pollution of Montego River from siltation, spillage, runoff etc. X S R
. Noise impact on surrounding communities and constructio
Noise X S L
workers
Pollution generated from construction equipment ang X S L
. . transportation of materials
Air Quality — - -
Fugitive dust from the construction areas and raw material
. X S L
stored on or transported to site
Vibration (West Green| Vibration impact on persons residing nearby X M L
Ave.) Vibration impact on houses/structures nearby X M L
Vibration (Mobay Vibration impact on persons residing nearby X S L
Eg;'gﬁ?ﬁrbsszg;nd Vibration impact on houses/structures nearby X S L
Increased runoff volume downstream X M L
Hazards- Flooding Increased erosi_on and scour _ _ X M L
Increased debris flow and sediments deposits downstream X M L
Increased concentration of contaminants X M R
Habitat fragmentation and associated destructive issues
(barriers to movement, division of continuous populationg X S L
increased incidence of fire and vulnerability to invasion by exot
and native pest species and diseases).
Habitat Loss X M L
Terrestrial Flora Accidental or intentional removal of important plant species an X S L
resulting decrease in diversity.
Human encroachment, Urban Sprawl and Invasive resultir X M L
from land clearance
Biological Dusting a_nd emissions from raw material storage an S L
transportation
Habitat fragmentation X S L
Fauna Habitat Loss and Degradation X M L
Noise displacement X S L
Mangrove Loss from land clearance X M L
Mangrove Community | Sediment Loading X M L
Mangrove PropRoot Community degradation X S L
. . Seagrass X S R
Benthic Community Meiofauna, filter feeders and fish X S R
Human/ Housing/ Residents Displacement, relocation and resettlement of residents withi X S R
Social . - cut and fill areas. -
Educational Facilities | Displacement of two schools within alignment X S R
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DIRECTION
CATEGORY IMPACT POSITIVE NONE| NEGATIVE MAGNITUDE EXTENT

X

Noise and dust nuisance on nearby schools within 100m ¢
alignment

Reduced Access

Employment Direct, indirect and induced job opportunity X
Groundwater (well) Contamination from roadway construction
Groundwater contamination from ossite wastewater disposal
Water Supply NWC Destruction of existing water supply pipelines

Distribution Network Disruption of water supply

Destruction of sewerage pipelines

Disruption of sewerage services

Solid Waste Waste generation from orsite activities

Potentially impacted Infrastructure within 100m buffer from
alignment

Existing road wear and tear from trucks

Traffic disruption and congestion from trucks

Dust pollution from trucks carryingnaterial

Accident/damage risk to other vehicles

Occupational Health and safety of workers

Community health and safety of residents

Noise and dust pollution to health cardacilities

Disruption of access to health care facilities from road works
Disruption of construction activities due to safety and securif]
issues in volatile areas through which the alignment runs
Displacement of two churches within alignment

Noise and dust nuisance on nearby facilities within 100m g
alignment
Increased commercial activity X
Decreasedcommercial activity
Displacement of shops/stalls and other commercial entitieg
within alignment

Tourism Noise, dust and traffic nuisance

Southwestern end of Mobay Perimeter Road alignme
traverses theBogue Lagoon Creek Game Reserve

Land Use West Green road works footprint touches eastern boundary
the Bogue Lagoon Creek Game Reserve

Total of 573 land parcels impacted by proposed alignments
Aesthetics Reducedvisual quality

x

Water Supply

Sewerage/Wastewater

Telecommunications

Transportation

Health and Emergency

Recreational and
Social

XX X XXX XX XXX XXX XXX XX

Industry and Economy

S 0 I 0 (0] Z 0nZZNZZnnnl o OnIZ0nIZZZZn un
r || o |Z|Z| — |B Z ||| |rlor| Z2 [0|0|JBoo|I2Zr]

X |IX| X |X

X
2

None

XX
wnlwn
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DIRECTION
CATEGORY IMPACT POSITIVE NONE| NEGATIVE MAGNITUDE EXTENT
Impact to histo_ric houses/structur_es at Anch_ovy and Taino sit X N None
Heritage and Historic Sites Barnett Old Bridge, house and ruins at Providence.
Archaeological Impact to Fairfield Hotel X S L
Impact at Rocklands Bird Sanctuary. X S L
Operation
DIRECTION
CATEGORY IMPACT POSITIVE NONE| NEGATIVE MAGNITUDH EXTENT
Blockage of drainage crossings may result in localized flooding X s L
inundation
Erosion and scouring of riverbed resulting from increased flo X S L
velocity from Montego River Realignment
Drainage and Stormwater| Sediment deposition around meanders of river channel resultin X s L
from erosion from Montego River Realignment
Stormwater peakflows reduced upon reaching Bogue wetland X S L
Contamination and destruction of sinkholes and groundwate X s L
network
Noise (Mobay Perimeter Proposed UWI Western Cz_;lmpus W_ould have noise levels from
Road) t_rafflc (2021 and 2041) using the h|ghway_, above the NRCA dg X S L
time noise standard (along the Mobay Perimeter Road)
Six schools along the Long Hill bypass would have noise lev
Physical from the traffic (2021 and 2041) using the highway, above the X S L

NRCA day time noise standard
Two churches along the Long Hill bypass had noise levels nc
compliant with the NRCA night time standards for both the 202 X S L
and 2041 traffic
Three schools would have noise levels from the traffic (2021 an
2041) using the road above both the NRCA day and night tin

Noise (Long Hill bypass)

noise standards and One school neoompliant with the NRCA X S L
night time noise standard (in the vicinity of the Barnett Street roa
. works)
Noise (Barnett Street) Catherine Hall Health Centre had noise levet®n-compliant with
the NRCA day and night time standards for the 2041 traffic (in th X S L

vicinity of the Barnett Street road works)
Two churches had noise levels necompliant with the NRCA nigh
time standards 2041 traffic and once church had noise level
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DIRECTION
CATEGORY IMPACT POSITIVE NONE| NEGATIVE MAGNITUDE EXTENT
non-compliant with the NRCA night time standards for both th
2021 and 2041 traffic (in the vicinity of the Barnett Street road
works)
Five (5) schools had noise levels from the traffic (2021 and 2041
using the road above both the NRCA day and night time noi X S L
standards (in the vicinity of the West Green Ave. road works)
OnlyCatherine Hall Health Centre had noise levels n@ompliant
Noise (West Green Ave.) with the NRCA Day and Night time standards for both the 202 X S L
| and 2041 traffic (in the vicinity of the West Green Ave. road work
Holiness Born Again Church of Jesus Christ hadise levels non
compliant with the NRCA Day and Night time standards for bo X s L
2021 and 2041 traffic (in the vicinity of the West Green Ave. roa
works)
Toll booth workers are exposed to varying noise levels and the
Occupational Noise is a potential for them to be exposed to noise levels detrimenta X S L
to their health.
Vehicular emissions effect on nearby residential population X S L
Air Quality Exposure of toll booth workers to vehicle emissions througho X s L
the course of their work shifts.
Vibration (West Green Vibration impact on persons residing nearby X M L
Ave.) Vibration impact on houses/structures nearby X M L
Vibration (Mobay Vibration impact on persons residing nearby X N None
Perimeter Road) Vibration impact on houses/structures nearby X N None
Vibration (Long Hill Vibration impact on persons residing nearby X S L
bypass) Vibration impact on houses/structures nearby X N None
. The midsection segment between chainages 12+800 ang
Hazards- Landslides 18+000 is the most vulnerable length to landslides X S L
Three (3) main channels contribute to flooding in their respectiv X S L
. areas: Salt Spring Gully, North Gully and South Gully.
Climate Change and - - - - ]
Flooding Increas_ed river vequty as a result of river reahgn.ment may lea
to sediment deposition in the meanders of theiver channel X S L
resulting in potential flooding.
Terrestrial Elora Increased access resulting in Invasive plants and animal intrusig X M R
Increased access resulting in logging X S L
. . Habitat Fragmentation X S L
Biological | Fauna Habitat Degradation X S L
Mangrove Mangrove degradation from improper drainage design resultin X M L
in poor hydrological conditions
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DIRECTION
CATEGORY IMPACT POSITIVE NONE| NEGATIVE MAGNITUDE EXTENT
Mangrove prop root community degradation X M L
. . Seagrass X M L
Benthic Community Meiofauna, filter feeders and fish X M L
Improvgd access for development (residential, educationg X M N
Housing/Residents regreatlonal etc.) - — -
Noise and dust pollution of nearby existing residents X S L
Decreased aesthetics X S L
Employment Direct, indirect and induced job opportunity X S N
Increased investment from new traffic infrastructure X L N
Improved Level of Service X M R
. Reduced traffic and delays X M R
Transportation - - - - -
Turning volumes may still result in some traffic build up o X s L
Howard Cooke Blvd.
Increase in traffic accidents as a result of speeding X S L
Light pollution impacts on nearby residences in thécinity of Toll X s L
Plazas and Exit Ramps
H Health and Emergency Natural hazards such as earthquakes, floods, fires X S L
uman/ - - .
Social Mlscellaneo_us hazards suc_h as stray animals, dead animal
fallen tree limbs, accumulation of dirt, gravel or other granuls X S L
materials, oil spills etc.
Improved infrastructure to boost Agriculture industry X L N
!ncreased tourism opportunity from access to new points ( X L N
interest
Industry and Economy :Qg;aezassted recreational opportunity fronaccess to new points of X L N
In%reased efficiency of movement of goods and services islan X L N
wide
Increase in jobs and additional GDP and tax take X L N
Land Use Community Fragmentation and Accessibility X S L
Aesthetics Disruption of scenic landscape for Montego Bay Perimeter Roal X S L
Disruption of scenic landscape for Long Hill Bypass X S L
Impacted Structures 489 structures were mapped and deemed as impacted X M N
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ENVIRONMENTAL MONITORING AND MANAGEMENT PLANS

Environmental Management System

As part of the Environmental Management System (EMS), iteasommended that several parameters
be monitored before, during and after the project implementation to record any negative construction
impacts and to propose corrective or mitigation measures. The suggested parameters include but not
limited to the following:

Noise

Dust

Traffic and Transportation

Water Quality

Solid Waste and Wastewater

Raw Material Storage and Transport
Health and Safety

Equipment Maintenance

. Drainage

10. Community Management

©OoN s WNPE

Other Related Studies and Plans

Risk Analysis Study

The first stepin Risk Assessment is identifying the major hazards; that is, gathering and analysing data

on meteorological, hydrological and geological hazards in terms of their nature, frequency and

magnitude. Overall assessed risk levels result from a combinationlofv, medium and high severity

of occurrence and probability of occurrence. Priority hazards include: Flooding, Landslide, Earthquake,
Accidents.

Emergency Response Plan

The Emergency Response Plan will be designed to describe the organizing, coordipaiivd directing
of available resources in order to respond to various natural and mamade disasters and situations.
These will include the following:

Natural Disasters

Civil Unrest and Riots

Bomb Threats and Acts of Sabotage

Acts of Terrorism and Armedtfacks

Diesel and Hazardous Material Stockpiling
Security and Safety Information

Medical Emergency Information
Technological Emergencies

Occupational Health and Safety

To o o o To To I Io Do
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Water Resources Risk Management Plan

A detailed assessment of the water resources along the final alignments and preparation of a Water
Resource Risk Management Plan must be undertaken. This must be done in conjunction with Water
Resources Authority's approval of the measures to mitigate agsii adverse effects during both the
construction and operational phases. Reference must also be made to the drainage guidelines,
OGuidelines for preparing hydrologic and hydr
devel opment sldped by thei NWA,IODPE#M and ¢the WRA.

Resettlement and Relocation Plan

All resettlement activities carried out by NWA will be sustainable in nature by providing sufficient
resources or alternatives to those who are displaced. All persons affected willdmsulted and given
the opportunity to participate in the planning and implementation of their own resettlement.
Assistance will be provided in helping individuals to restore their standard of living or to raise it, but no

i ndi vidual 6s bauldlredowared asafcondequencenofithe project. The legal tenure of
affected persons will determine the type of compensation and resettlement assistance to be received.

Restoration and Rehabilitation Plan

The rehabilitation will start with the restoratin of the locations of the construction campsites and
other cleared areas associated with the road works. This area will be backfilled with material removed
during campsite construction and supplemented with layers of topsoil also removed during clearance
activities. The surface will be stabilized according to an active planting program and a plant nursery
will be setup to ensure that sufficient, suitable plant material is available to allow a timelywegetation

of the site. The vegetation planted willdmonitored over a minimum five/ear period.

CONCLUSIONS

The safety and functional deficiencies that exists, plus overall capacity needs within Montego Beag,
prohibiting growth and development in the second cityThe proposedroad worksoutlined withinthis

report will certainly provide the desirable capacity to the road networkin and around the city of
Montego Bayas well as offer the possibility of opening up new areas to development along tiewly
created corridors (Montego Bay Bypass and Long Blil From an economic feasibilittandpoint, the
base case with Gloucester Avenue being restricted is almost feasible, with an E6RRL.6%, NPV of

3.0 million US dollars, and a high FYRR of 14.68%erefore the project should nobe delayed.

The implenentation of mitigation measures as well as the various management and monitoring
programmes should assist in reducing the potential negative impacts of the project (degradation of
natural habitats that support ecologically important species; costly andsdiptive rightof-way
acquisitions, relocation of residents, businesses and utilities; and the adverse effects on noise, air
guality and water resources).
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1.0 INTRODUCTION

1.1 PROJECBACKGROUND

1.1.1 Context andRelevance
Mont ego Bay, Jamai c al@atedtheparisidof 3t. damgselsan cCi Xaymaii sad s
coast | t i s Jamaicabds premier touri st dest itonrstt i on wi

attractions on the island. Itisal so t he home of Jamaicads busiest ai
to its porttwo days per weekMontego Bayis alsothe only city in the western region of Jamaicand
therefore provides major governmental services to neighbouring parish@he commercal centre with
all its amenities lies at the heart of the city with its main thoroughfare along the coasthe city of
Montego Bay is a very important contributor to Jal

Traffic congestion in thecity has been a longstanding issue as there is essentially one main
thoroughfare connecting the east to the west of theity. There have been many callsover the years

for a perimeter road to be constructed or other creative solohs to ease the trafficcongestion in
Montego Bay Over the years there has been attempts to address the problemstaffic and the road
network that significantly impacts trafficin the city. Past efforts to improve theraffic congestion
included improvement to the existing road infrastructure such as the Bogue Road Improvement
Project, the dualization of the Howard Cooke Boulevard, and extensive traffic signal installations
through the town centre. Notwithstanding thesénprovements, traffic congestion continues to be a
major issue and in the opinion of many, is stifling growth and development of the City.

Apart from the typical morning and evening peak hour traffic, tlogty also often becomes gridlocked
during times d heavy rainfall due to floodingand on cruise ship days or other majoactivities or
incidents, and productivity is lost because of the lengthy delays caused by traffelated to flooding.
The problem of flooding was addressed witthe expansion of the North and South gullies and the
installation of trash racks to prevent garbage from being washed into the sea and beach areas. While
the trash racks protect the beach from being polluted with garbage, the most recent flooding in
November 2017 (Plate 1-1) shows that unless proper garbage disposal practices are adopted by the
surroundingcommunities, garbage disposed in the gullies can clog the trash kaand cause flooding

in the city and onthe streets. These infrastructure developments therefore have not adequately
addressed theflooding andfloodingrelated traffic problemin the city, hence, the continued calls for

a perimeter road to be constructed.
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Plate 1-1 Severefloodingin Montego Bay in November 2017

The National Road Operating and Constructing Company Limited (NROCC), working through the
Ministry of Economic Growth and Job Creation (MEGJC), has acquired funding for the development of
an alternative route around the central business district (CBD) inolktego Bay to reduce congestion

in the city and to spur economic benefitThe feasibility of the proposegbroject hinges on the losses
incurred by theMontego Bay CBDas a result of the issues previously mentioned due to thmirrent

road network. Signifiant travel time delays are experienced as main roads run through the central
business district (CBD) whose capacity to handle current traffiolumes are below acceptable levels.
The proposed bypass road connects to the A1 North Coast higly and runs on the outskirts or
6perimeterd of the city circumventing traffic,

1.1.2 Project Rationale
1.1.2.1 Tourism Industry

Tourismin Jamaicaaccounts for 15% of the national gross domestic product (GDR)ontego Bay is
often referred to as the tourismcapital of Jamaicaand therefore has a significant impact on the
economy of Jamaica The larger international airport in Jamaica, namely the Sangster International
Airport is situated here and is the leadip tourism gateway to the island. There is also a high
concentration of hotels and tourist destinations in and around the city centre. With the tourism sector
expected to grow at 3.8% per annurfdamaica Tourist Board, 2015)there is also expected to be a
continued growing demand on the transportation infrastructure. Growth in the tourism sector will result
in additional traffic being generated by the airport andgeaports This traffic increase will ultimagly
result in: (1) Additional traffic through the city as the visitors try to access different attractions in and
around Montego Bay and (2ncrease in traffic intending to bypass the city of Montego Bay as visitors
seek access to attractions in other torist destinationslocated in Negril and Ocho Rios.

1.1.2.2 Transportationinfrastructure
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The maincoastal corridorin Montego Baycarries over 30,000 vehicles per day but operates as a major
urban arterial with closely spaced signalized intersections to providecass to the city centre. Along
the North Coast Highway (Elegant Corridor) traffignals are spaced every 1 km while Howard Cooke
Boulevard and Alice Eldemire Drive traffic signals are spaced 30@%00m apart. The closely spaced
signals on Howard Cooke Boulevard in particularly have serious capacity constraints with high turning
volumes headed into the city centre. Even with modest traffic projects around ttigy, the main coastal
roads have existing capacity constraints and limited right-way for expansion. Currently, the coastal
roads must provide access to the city, as well ggovide access through the city with limited viable
alternatives.

1.1.2.3 Project Benefits

Historically, it is well documented that in developing countries investment in transportation
infrastructure generates economic benefits by reducing transportation costsrfexisting activities,
providing access to new areas with economic development potential and creating investment
activities. This proposed highway will meet international standards and requirements of projects of
this nature and will alleviate the currentraffic problems in the poorly built and insufficient road
infrastructure in Montego Bay and its environs. The following are examples of the generalized
benefits/justification of the project which are given in Vision 203(see Section 4.2.1.10):

Reduce traffic

Reduce travel time

Reduce accident potential for both vehicular and pedestrian traffic
Stimulate economicgrowth

Create jobs

=A =4 =4 =4 =4

The construction of Montego Bay Bypass will provide significant benefits to the travelling public. The
benefits include travel time savings (possible increase productivity and lower transportation costs),
vehicle operating cost savingspublic safety savings (reduced accident costs), rehabilitation and
maintenance cost savings on the existing highway network and savings related to other externalities
(primarily air pollution related).The proposed road improvements and alignments wilbt onlyprovide
additional capacity to the road networkbut also offer the possibility of opening up new areas to
development along the corridar Based on the economic assessment conductedluring the
preliminary design and feasibility studythe economt indicators show @ Economic Internal Rate of
Return (EIRR of 11.6%, net present value(NPV) of -3.0 million US dollars, and a higlfrirst Year Rate

of Return (FYRR)f 14.6%.

1.2 PROJECTOCATION

The following four components are included in theroposed project Figurel1-1):

1 - Montego Bay Perimeter Road
2 - Long Hill Bypass
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3 - Barnett Street Upgrade
4 - West Green Avenue Upgrade

The length of theMontego Bay Perimeter Roadorridor isan approximately 15.4 km 4-lane highway
starting at Alice Eldemire Drive and Howard Cooke Highway with the end point at the Intersection with
the Al North Coast Highway at Ironshore. It traverses the communities of Coral Gardens, Salt Spring
Montego Hill, Porto Bello, John's Hall, Bogue, Catherine Mount, Irwin, Fairfield and NorwBigplife
1-2).

The Long Hill BypassAlignment component encompasses the construction of approximately 10.5
kilometres of 2-ane, rural arterial highway leading from Montpelier intersection of B8 Road and B6
Road to Temple Gallery Road. The implementation of this road section will essentially contteet
Montego Bay Perimeter Roadith the western end of the Phase 2B corridor of the East West Highway.
Bogue, Fairfield, Anchovy, Mount Carey and Bickersteth are the communities in which this alignment
is located Figurel-3).

Barnett Streetroad improvement is located in Mount Salem, West Green and Catherine Mouiig(re
1-2).Itinvolwes is the dualization of 1.06 km of the existing twAane road section from the intersection

of West Green and Fairfield road in a northerly direction and ending at Cottage road. The proposed
works will involve the construction of an additional tane bridge over the Montego Bay River in the
vicinity of the West gate Shoppin@entre

West Green Avenuémprovement is located in BogueHigure 1-2) and is the dualization dthe 0.82
km existing link road between Howard Cooke Boulevard and the Bogue Road at the Fairfield Road
intersection.

Collectively, the four road sections pass through a total of 15 communities in the parish of St. James:

1. Anchovy 6. Fairfield 11. Mount Salem
2. Bickersteth 7. lrwin 12. Norwood

3. Bogue 8. John's Hall 13. Porto Bello
4. Catherine Mount 9. Montego Hill 14. Salt Spring
5. Coral Gardens 10. Mount Carey 15. West Green
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Figurel-1 Location map showing all proposed project components (Barnett Streletng Hill BypassMonetgo ay Periemter and West Green Avenue)
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Figurel-2 Location ma showing proposed project components (Barnett Street, Montego Bay Perimeter and West Green Avenue) and communities
through which each pass
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Figurel-3 Location map showind-ong Hill Bypasgroposed projectcomponents and communities through which it passes
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1.3

ORGANISATIONAL PROFILES

The proponent for this project, as well as the environmental consultant are listed Tiable 1-1.
Additional background information for each are given in subsequent sections.

Tablel-1

Contact information for tle project proponent and project consultant

Company and Role Address Telephone Website and Email
National Road Operating and 4”%5:%?; DBJ
Constructing Company Limited 11a Oxfordghoad Support: +1 (876) / 926- https://h2kjamaica.com.jm/home
(NROCC) Kinaston 5 7830/4808/ 929 -1581 info@h2kjamaica.com.jm
Proponent Ja?maica ’
Ministy ‘grgggggTﬁE%?gh 25 Dominica Tel: 876.926.1590 info@megjc.gov.jm
DriveKingston 5 Fax: 876.926.4449 http://www.mwh.gov/#!/
Employer
Unit #27
Seymour Park
Stanley Consultants, Inc. Tel: 876.622.7398 .
Implementing organisation Zi\?é/g:éur Fax: 876.622.7411 hitp:/lwww.stanleyconsuitants.com/
Kingston 6
C. L. Environmental Company 20 Windsor . .
A . info@clenvironmental.com
L|m_|ted _Avenue Tel/Fax:876.756.0338 http://www.clenvironmental.com/
Project consultant Kingston 5

1.3.1

The Proponent
The Ministry of Economic Growth and Job Creation (MEGJC)onsidered the Employer of the

proposed project. The MEGJC was created in March 2016, with the change of the political

administration. The Ministry is charged with drafting the blueprint to drive economic growth and
sustainable development in Jamaicalt has responsibility for seven (7) critical portfolio areas: Land,

Environment, Climate Change, Investment, Water and Wastewater, Housing and Works. Under its

portfolio areas, the Ministry has oversight for some 48 Agencies, Departments and Divisionsicivh

are responsible for approximately 68 subject areas.

TheNational Road Operating and Constructing Company Limited (NRQ&E) known as the Grantor,
i t he

Agreement signed in 2001 for the establishment, development, financing, operation and maintenance

is a public

of a tolled highway.

NROCC entered into an arrangement with the Developer, Trdamaican Highway Limited (TJH) for
the design, construction, operation and mainteance of the Highway 2000 toll road. The project was
conceived as a publigrivate partnership and implemented as a builfinance-operate and transfer

company

f or med

t o

represent

Gover

(BFOT) 357ear concession scheme. NROCC also has the responsibility for monitoring the performance
of the Developer to assure compliance with the requirements of the existing Concession Agreement
and for monitoring new tolled roads which are added to the network. NROCC purchases properties
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affected by the Highway alignment on behalf of the Government of Janzaénd also provides partial
funding to the project.

In 2012 NROCC signed a second Concession for the implementation of Phase 2 of the Highway 2000
project from Caymanas to Ocho Rios under a §@ar BFOT concession with Jamaica North South
Highway CompanyJNSHC).

1.3.2 Implementing Organisation

Stanley Consultants Inc.serves clients globally assisting with complex challenges in power,
transportation, water and environmental for utility, industrial, higher education and local, state, federal

and foreign government agenci es. They are rankec
#129 among the Top 225International Design Firms. Founded in 1913, Stanley Consultants has

nearly 1,000 members in 30 offices worldwide and has worked in all 50 states and more than 100

countries around the world. Services provided include planning, design, permittingnvironmental
analysis,construction management, program management and alternative project delivery.

1.3.3 Project Consultant

C. L. Environmental Company Limitéths been incorporated in Jamaica as a Limited Liability Company
since August 2000. The Company providesonsultancy services to both governmental and nen
governmental agencies, local and overseas. The company comprises a range of professional skills
and includes environmental scientists, marine ecologists, environmental engineers, waste
management specialiss, planners, industrial hygienists, environmental management systems
specialists, environmental educators and quality Consultants. The team of Consultants and Scientists
associated with C.L Environmental Company have over the years, worked on humerous@mmental
projects of which some were of national importance such as the Highway 2000 North South Link:
Caymanas to Linstead and Moneague to Ocho Rios legs, National Programme of Action for Land Based
Sources and Activities that Impact the Marine Envirorant, the Remediation of the American Airlines
Flight 331 Accident Site at Norman Manley International Airport, the Ausjam Gold Mine Cyanide Spill
in Clarendon, Environmental Assessmefoad Rehabilitation Work$or the Moneague Lake Flooding

in St. Ann forBouygues Travaux Publics and the Environmental Monitoring of the Falmouth Cruise Pier
Development in Falmouth, Trelawny for the National Environment and Planning Agency (NEPA) to name
a few.

The environmental impact assessment capabilities of the comparmye built on a multidisciplinary
group of professional associates who collectively have over eighty years of experience in
environmental management. In addition, to their experience, the depth and diversity of the team
provides us with strengths in polig development, organisational evaluation operational management,
project management, noisemodelling, water quality assessments, solid waste and medical waste
management and waste treatment design and implementation. The combined inter dmiciary
strength of this team and their regional and international experience, makes them highly suitable to
undertake the proposed project.
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1.4 SCOPE OF WORK

Sections of the proposed alignment devel opment
specifically may be described as a roadway providing means of travel and transportation for
passengers and goods. The proposed corridors will connect various destinations and is intended for
motorised traffic Environmental impacts from the construction and operation of the proposed
alignments will potentially arise and it was considered imperative to evaluate these likely impacts,
recommend mitigation strategies and potentially viable alternatives to the grased project.

The Permit Application for the proposed projecthe Environmental Impact Assessment for the
Montego Bay Perimeter Road_ong HillBypassand West Green and Barnett Street Upgrade, St. James
was submitted onl March 2018. It was decided hat an Environmental Impact Assessment (EIA) was
required and the Terms of Reference (TOR¢$Appendix 1) were established by the National
Environment and Planning Agary (NEPA) in order to outline the various aspects of the EIA. The
specific tasks outlined in the approved TORs were executed by CL Environmental Co. Ltd.; the study
team may beseen inAppendix2. Thisreport serves to compile and present the findings of the EIA and
ultimately provide a comprehensive evaluation of the proposed project.
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2.0 OCOMPREHENSIVE DESCRIPTION OF
THE PROPOSED PROJECT

2.1 PROJECIDEVELOPMENT AND PHMINARY
STUDIES

In 2017, the National Road Operating and Constructing Company Limited (NROCC) contracted Stanley
Consultants Inc. (SCI), to conduct a feasibility study for an alternative route around the central
business district (CBD)n Montego Bay to reduce congestion in the city and to spur economic benefit.
Thefeasibility studyundertaken by SCI comprised an amalgamation of various supportstgdiesand
reports generatedcontain detailed information regarding the respective aspeof the project. These
supporting documents are as follows.

OriginDestination Study

Structures Assessment Memorandum
Engineering Geological Survey Report (Volume 1)
Preliminary Geotechnical Design Memorandum
Environmental Report

Economic Feasibility Repb

Traffic Report

Alignment Alternatives Report

Drainage Report

Design Concept Report

Preliminary Plans

To o o To To To To Do Do Do Do

2.1.1 Alignment Alternatives

Using the available digital elevation model (DEM), several alignments for the perimeter road were
modelled andoptimized. The alignment options were segmented and further developed to generate
four optimal alignments for each of three identified segments. These segments were studied to
determine the environmental, socieeconomic and engineering attributes and potdral impacts.
Conceptual costs were developed for all alignment alternatives, including preliminary land acquisition
costs. The preferred alignment was chosen by NROCC in June 2017 based on the costs and
socioeconomic impacts.Section7.0 provides further detail about the alignment alternatives.

2.1.2 Design Concept

The results of the alignment alternative selection were carried forward into a design concept. The
developmert of a design concept for theMontego Bay Perimeter Roadhcluded various studies and
reports. Studies began in 2016 with an orighdestination study andcontinued through to September
2017 with traffic, alternative alignment and geotechnia studies. The OrigifDestination (OD) Study
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was conducted in the Greater Montego Bay Metropolitan Area to inventory the travel patterns and trip
attributes of the motoring public travelling into or passing through Montego Bay from the west (Bogue
Road),the south (Fairfield Road, Salt Spring Road and Adelphi/Porto Bello Main Road) and the east
(Highway Al/Elegant Corridor). The objective of the OD study was to record vehicle travel patterns
during the workweek by capturing internal and external traffic wonuting patterns, travel times,
identify trip purposes and vehicle classes, etc.

The alignment and profile for the selected alignment was adjusted based on preliminary structural,
geotechnical, and drainageriteria. Connections to the egting road network were conceptualized and
modelled, and proposed locations identified for toll plazas. Value engineering was added in order to
optimize the design. Conceptual plans were prepared that included road geometry, drainage features,
bridge structures and required rightof-way. Additionally, Design Cost costs were developed.

2.1.3 Drainage Report

Based on the design concept, a hydrologic assessment and hydraulic analysis was conducted to
determine the design discharges and determine optimal sizes forainage structures. The drainage
report also includes climate change considerations, highway impact on wetlands, the realignment of
the Montego Riveamong others.

2.1.4 Geotechnical Study

Based on the location of thepreferred alignment, geotechnical investigations began in July 2017. The
geotechnical study included borehole logs from 26 locations with borehole depths of 3 metres along
the proposed roadway and 40 metres at bridge locations and high cut areas.

2.1.5 Structures Report

The structures report identifies and evaluates various structure alternatives along the proposed
Montego Bay Perimeter Roadlignment. Potential structure locations are based on the proposed
perimeter road alignmentscrossroadalignments, and dranage features.

2.1.6 Environmental Report

A desk review of environmental impacts was conducted for the preferred alignment of tentego
Bay Perimeter RoadThe environmental report presents the available baseline/desktop information
for the physical, biological and social elements in the surrounding environs of the perimeter road,
along with a listing of legislation relevant to the project.

2.1.7 Economic Feasibility Report

The economic feasibility report contains a brief explanation of economic ices used in the analysis,
followed by the methodology, data inputs for each part of the model, and a presentation of the results,

SUBMITTED TQIATIONAL ROAD OPERATING AND CONSTRUCTING COMPANY LIMITED
SUBMITTED BY: CL ENVIRONMENTAL CO. LTD



ENVIRONMENTAL MACT ASSESSMENT FOR THE MONTEGO BAY PERIMETER ROAD, LONG HILL BYPAS 13
GREEN AND BARNETT STREET UPGRADBMHES

including various sensitivity analyses, as summarized in the economic conclusions derived from the
model.

2.2 PROJECTRITERIA ADISTANDARDS

The standards used to govern theroposed projectshown inTable2-1 in priority order. The design
controls used for the alignments are presented imable2-2.

Table2-1 Governing project standards
Source:(Stanley Consultants Inc., 2018)
PRIORITY AGENCY DOCUMENT
1 Government of JamaicdGOJ) Manual for Traffic Control Devices (MTW)
2 American Association of State A Policy on Geometric Design of Highways and Stree
Highwayand Transportation Officials
(AASHTO)
3 AASHTO Roadside Design Guide
4 AASHTO Standard Specifications for Highway Bridges, 16th Ed
5 Federal Highway Administration Manual for Uniform Traffic Control Devices for Streets
(FHWA) and Highways (2003 Edition) (MUTCD)
6 Ministry of Transportand Mining Standard Details
(MTW)
Table2-2 Design controls
Source:(Stanley Consultants Inc., 2018)
ELEMENT VALUE REFERENCE
Roadway Classification Terms of Reference
a. Type of Facility a. Arterial Roadway (Highway)
b. Area b. Urban & Rural
c. Highway System c. OA6 Class Main Roa
Design Vehicle WB 15 (Turning Movements) Terms of Reference
Passenger Car (Sight Distance)
Level of Service LOS (Rural; LOS BJrban Traffic Report
Number of Travel Lanes Minimum 2 Lanesd (1 in EachDirection) or Terms of Reference
based upon trafficdemand or truck speed
reduction
Design Traffic Volumes To Be Determined Traffic Report
Pedestrian & Bicycle 1.36m Sidewalks and Pedestrian Terms of Reference
Requirements Ramps in urban areas Typical sections

The proposedalignments areexpected to have both urban and rural sectionghe criteria for which
are shown inTable2-3 and Table2-4. The proposed typical sections used for rural areas in the concept
includes 4-3.65 lanes, paved shoulder andmedian barrier as shown in the typical section iRigure
2-1. Urban crosssections have the addition of kerbs and sidewalks as needed. A typical untsection

is shownin Figure2-2.
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Table2-3 Rural Roadway Design Criteria
Source:(Stanley Consultants Inc., 2018)
ELEMENT VALUE REFERENCE
1) Design Speed 95 kilometers per hour Terms of Reference

2) Lane Width

3.65 meters

Terms of Reference

3) Shoulder Width

2.7 meters (2.4m Paved)

Terms ofReference

4) Grades AASHO Table-Z (2011
a. Level a. 3.5% Edition)
b. Rolling b. 4.5%
¢. Mountainous c. 6.0%
5) Cross Slope Terms of Reference; Typical
a. Travel Lanes a. 2% Sections
b. Shoulders b. 4%
6) Horizontal Alignment AASHTO Table-3
a. Max. Super elevation (e) a. 6% (2011 Edition)
b. Min. Radius (amax) b. 387 m curve
c. Min. Radius (NC) c. 3195 m curve
d. Max. Deflection w/o curve | 4. .95 Degrees

7) Vertical Alignment
a. Kvalued Crest VC
b. Kvalued Sag VC
¢. Minimum length of curve
d. Max. change in grade w/o
vertical curve

K =46
K=42
57m

. 0.4%

cooTpw

AASHTO Table-34 (Crest);
Table 336 (Sag) (2011
Edition)

8) Minimum sight distance
a. Stopping
b. Passing

a. 173 meters
b. 643 meters

AASHTO Table-¥
(2011 Edition)

9) Horizontal Clearance
(Recoverable Terrain)

9 meters

10) Roadside Slopes
a. Front Slope
b. Back Slope
c. Transverse Slopes

a. 1:4 Within Clear Zone
b. 1:4 (1:3 w/Trap Ditch)
c. 1:10 or Flatter

11) Criteria for Grade Datum

0.6 meters clearanced Roadway Base
above SeasonaHigh‘WaterTable or
ditch design flows

Table2-4 Urban Roadway Design Criteria
Source:(Stanley Consultants Inc., 2018)
ELEMENT VALUE REFERENCE
1) Design Speed 65 kilometres per hour Terms of Reference
3.65 meters Terms of Reference

2) Lane Width

3) Shoulder Width Desirable / Minimum

Not Applicable (kerb)

Roadway Typical Sections

4) Grades
a. Level
b. Rolling
c. Mountainous
d. Minimum (kerb & gutter)

a. 6.0%
b. 7.0%
c. 9.0%
d. 0.3%

AASHTO TableZ
(2011 Edition)
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ELEMENT VALUE REFERENCE
5) Cross Slope Terms of Reference;
a. Travel Lanes a. 2% Roadway Typical Sections
b. Shoulders b. 4%
6) Horizontal Alignment AASHTO Table-B3a (2011
a. Max. Super elevation (e) a. 6% Edition)
b. Min. Radius (emax) b. 154m curve Low Speed Urban
¢. Min. Radius (NC) c. 243m curve
d. Max. Deflection w/o curve d. 2.0 Degrees
7) Vertical Alignment AASHTO Table-34 (Crest);
a. K value- Crest VC a.K=14 Table 336 (Sag) (2011
b. Kvalue-Sag VC b. K=21 Edition)
¢. Minimum length of curve c. 39m
d. Max. change in grade w/o vertical | d. 0.8%
curve
8) Minimum Sight Distance AASHTO Tabie-1
a. Stopping a. 95 meters (2011 Edition)

b. Passing

b. 195 meters

9) Horizontal Clearance
a. Poles & Above Ground Fixed object{ a. 1.2m from face of kerb
b. Trees (minimum)
b. 1.2m from face of kerb
(minimum)
10) Roadside Slopes 1:4 behind kerb Roadway Typical Sections

11)

Criteria for Grade Datum

0.3 meter sdd

Roadway Base above Seasong

High Water Table

cl
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2.3 PROJECTHATURES AND DESIGN

2.3.1 Montego Bay Perimeter Road

2.3.1.1 Road Segments
23.111 Segment 18 Alice Eldemire to Bogue Road (10+000 to 11+600)

Alice Eldemire Drive to Bogue Road consists of an urban section and a rural section. The Urban section
extends from Alice Eldemire Drivto the end of the existing commercial area from chainage 10+000

to 10+520 and utilizes the existing divided corridoiThe existing corridor contains a grass median with
two median openings. It is proposed that one of the median opening be closed and teenaining
median opening be upgraded to provide exclusive rigtirn lanes.

Between chainage 10+520 and 11+600, a rural crossection is proposed since the road is through
virgin lands and sewer ponds. Barriers will need to be installed along sections ¢ road that are
adjacent to the sewer ponds. Grades along this segment are relatively flat with maximum grades of
0.28%. The segment ends at the grade separated interchange with Bogue Road.

23.11.2 Segment 2- Bogue Road to Fairfield Road (11+600.3+400)

Bogue Rad to Fairfield Road consists of urban and rural sections. The urban section begins at
chainage 11+600 and goes to 12+560 where the alignment utilizes the existing Temple
Gallery/Clarence Nelson Drive through commercial and industrial land uses. At the efthis area is

the proposed University of the West Indies (UWI) western campus, and the Montego West Village
residential development. Between 12+560 to the end of the segment at Fairfield Road chainage
13+400, the alignment goes through mostly virgin lashat the boundary of the Fairfield Estate. The
grades for this segment are relatively flat with the exception of the overpass at Fairfield Road that has
a maximum grade of 6.5%.

23.1.13 Segment 3- Fairfield to Porto Bello/Irwin (13+400 to 17+000)

The section fromFairfield Road chainage 13+400 to Porto Bello/Irwin chainage 17+000 is a rural
section along the rivey north of Fairfield and Irwin. It intersects the Adelphi main road in the vicinity of
Porto Bello as well as a local road through Irwinhd interchange in this location was therefore
designed as a split diamond to accommodate traffien both sides of the river. Maximum grade in this
area is 6.6%.

23.1.14 Segment 4- Porto Bello/Irwin to Cornwall Courts (17+000 to 19+400)

Porto Belldirwin (17+000) to Cornwall Courts (19+400) is a rural section through the mountainous
outskirts of Porto Bello and Green Pond. Maximum grade in this area is 8.3% for a maximum distance
of 284m.
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23.1.15 Segment 58 Cornwall Courts to Salt Spring (19+400 t0 21+400)

Cornwall Courts (19+400) to Salt Spring (21+400) is a rural section through the mountainous outskirts
of Salt Spring and Cornwall Courts. Maximum grade in this area is 8.0% for a distance of 207 m.

2.3.1.1.6 Segment 60 Salt Spring to Ironshore (21+400 t24+000)

Salt Spring (21+400) to lronshore (24+000) is a rural section through the mountainous terrain
between Salt Spring and Ironshore. Maximum grade in this area is 8.0% for a distance of 1,375 m.

23.1.1.7 Segment 78 Ironshore to North Coast Highway 24+000 to 24900

Ironshore (24+000) to North Coast Highway (24+900) is an urban section through proposed
residential, industrial and commercial subdivisions. Maximum grade in this area is 7.6% for a distance
of 205 m. This segment goes through proposed commercial anesidential subdivisions; therefore, a
roundabout is proposed in the middle to accommodate internal traffarculation.

2.3.1.2 Intersections

With the exception of the urban sections of the alignment, all intersections with the local road network
are grade separated. The proposed alignment contains five interchanges for the grade separated
portions. The signalized intersections along the alignment are the existing intersections at the start
(Howard Cooke Boulevard and Alice Eldemire Drive) and €harth Coast Highway and the Bypass).
The following details the major intersections and interchanges along the Bypass.

2.3.1.2.1 Alice Eldemire Drive and Howard Cooke Boulevard

This intersection is an existing 4eg signalized intersection. The proposed Bypass willilize the
current cukde-sac, Industrial Road, as access to the highway. In order to mitigate against changes in
the traffic patterns and volumes at this intersection, the Industrial Road leg is recommended to be
modified as shown in bedw. The modifications include exclusive lefiirn and rightturn lanes.

23.1.2.2 Global Gateway and Fairview Shoppir@entre

Along the Industrial Road there are two existing median openings. Itis proposed that one of the median
openings be formalized to include ghtturn lanes for the Global Gateway property and a secondary
entrance to the Fairview Shopping Centre.

23.1.23 Bogue Road and Temple Gallery Road

Bogue Road and Temple Gallery intersection is proposed to be grade separated. The grade separation
can be accomplisked with a tight diamond interchange that accommodates two right turn lanes on the
northbound offramp and double rightturn lanes from the westbound Temple Gallery leg.

23.1.24 University of the West Indies and West Village Residential Development

The intersectionwith the proposed UWI campus and the West Village residential development was
designed to allow for a signalized intersection to accommodate both properties. This intersection was
designed to have exclusive left and righurn lanes.
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2.3.1.25 Fairfield Road

A trunpet interchange is proposed for the intersection of the Bypass and Fairfield Road. This trumpet
will facilitate access to and from the future developments in Barnett Estate.

2.3.1.2.6 Riverside Drive

The Riverside Drive local road lies in close proximity to the pospd Montego Bay Bypass. In order to
reconnect the community, an underpass is proposed in the vicinity of 15+900 to allow access to the
severed pieces of Riverside Drive.

23.1.2.7 Irwin/Porto Bello/Adelphi

The communities of Irwin and Porto Bello are currently sapted by the Montego Rivertherefore an
interchange in this area would only provide access to one community without a connection across the
river. The proposed interchange addresses the connectivity between these comnties with an
access road across the river that also accesses the proposed Bypass.

2.3.1.2.8 Cornwall Courts/Green Bond Interchange

The proposed interchange at Cornwall Courts is a simple diamond interchange which is anticipated to
also be the connection to future pases of the Montego Bay Bypass.

23.1.2.9 Cottage Road Overpass

The proposed Bypass crosses Cottage Road in Salt Spring, however Cottage Road is not proposed to
have access to the Bypass since the Bypass crossing the Salt Spring main road is in close proximity.
This intersection would therefore be just grade separated with no ramp connections.

2.3.1.2.10 Salt Spring Road

The proposed interchange in Salt Spring posed a challenge since the alignment north of the
interchange has a long grade of 8.0%. The main line alignment ifistarea cuts through the Salt Spring
ridge in order to reduce the maximum grade, ramps on the north side of this interchange would
therefore be greater than 8%. In order to have reasonable grades on the ramps, all ramps would need
to be on the south side 6 the interchange, and this can be achieved with a partial cloweaf
interchange. Unfortunately, this interchange configuration requires more rigiftway than a standard
diamond.

Alternatives considered include:

9 Limiting access at this interchange location that is removing tle ramps north of the
interchangeand in doing soeliminate trips between Ironshore to Salt Spring. The footprint of
this half diamond interchange was used to develop the land acquisition areas andtn

9 Himinate the inter-change due to the potential impact on residential structuresnd create an
alternate connection to the highway via the Cornwall Courts Intdrange, which is in proximity
to Salt Spring.
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2.3.1.2.11 Quebec Avenue

Where the proposedypass crosses Quebec Avenue, it is proposed that Quebec Avenue be diverted
north to connect to existing local roads. This will aid in access management as well as provide
accessibility between the future developments in Ironshore and the residential comnities in Retreat

and beyond. Based on the level of the Montego Bay Bypass where it crosses Quebec Avenue, an
underpass can also be added to facilitate a direct connection from Quebec Avenue to Morgan Road.

2.3.1.2.12 Subdivision Road

Between Quebec Avenue and the b Coast Highway, commercial and residential developments are
expected to occur. A roundabout is therefore proposed in this area to provide some traféibning and
access for these developments.

2.3.1.2.13 North Coast Highway

In order to accommodateprojected traffic from the proposed Bypass and the intersection with the
North Coast Highway, a signalized intersection is recommended. The current intersection already has
exclusive rightturn lanes, therefore, to accommodate the bypasthe eastbound rightturn lane would

just need to be extended and a westbound leftirn lane added.

2.3.1.3 Toll Plaza

Toll plazas have not been included in the design plans or estimate; however, areas have been
identified where toll plazas can be located. Based atialogue with NROCC, the ideal maximum grade
for a toll plaza is 2.5%. At the eastern end of the project, a section of the profile was flattened to 2%
to provide an option for a toll plaza in the east. This flattening was achieved by having approximately
15 metres of fill above Quebec Avenue. This, however, results in a steeper grade into Ironshore. If a
toll plaza is not placed in this area, the fill can be reduced, and grades flattened beyond Quebec
Avenue. At the potential location in Ironshore the 2% grade goes from 23+400 to 24+070 and
therefore provides 670 metres for vehicles to decelerate from the previous 8%ade. In the Fairfield
area between 14+636 and 17+280, grades are 0.9% to 2.4%, therefore a toll plaza can be located
along this 2.6 km secton.

2.3.1.4 Drainage
23.14.1 Design Guidelines
The following design guidelines were used to determine the capacity of the drainatreictures:

9 Bridges crossing the Montego Rivewere designed to convey flows associated with the 100
year, 24-hour frequency storm.

9 The minimum freeboard used was 1000 mm or 25% of the depth of flow, whichever is greater.
The freeboard was measured from the bottom chord of the girder to the 18@ar fow
hydraulic gradeline (water level).
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1 All other hydraulic structures were designed to convey the #Bar return period storm without
surcharging and the 10Gyear storm with a maximum surcharge of 21000 mm above the top of
the culvert.

T  Minimum culvert sizes were 900mm diameter.

1 All other stormwater drainagesystems (roadside ditches, swales, storm sewers, catch basins,
gutters, pavement) were designed for the Hear storm. The hydraulic grade line (water level)
for roadside ditches and swies was designed to be below the roadway pavement structural
section.

2.3.1.4.2 Hydraulic AssessmentDrainage Structures and Conveyance Capacities

The culverts were modelled using the Bentley Culvert Master Software v3 which was developed
specificallyfor modellingculverts. The culverts were designed to convey the gBar design discharge
withoutsurcharge and the 100year discharge with maximum surcharge of 1.0m. The bridge structures
crossingthe Montego Riverand the tucker Spring were angked using the H¥ Culvert Hydraulic
Analysis Programv7.4. A summary of the required drainagestructures and their conveyance
capacities are presented inrable2-6.

An overview of the hydrological analysis conducted for input to the hydraulic assessment may be found
in section3.1.5.1.
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Table25 Proposed dainage structures and conveyancecapacities
MONTEGO BAY PERIMETER ROAD - DRAINAGE STRUCTURES
DRAINAGE | _ BARREL - - DESIGN | _, . _ SURCHARGE | SURCHARGE
BASIN AREL CHAINAGE | PIPE RCEC BARRELS | ' {2?\%; a u%fm] SLopE | CAPACITY 25VR) [100VR)

(HA) [MDM] {h::r.n [MHMJ NO. M IMS) | (MBS | (MAMY) (M?*/5) M) M)

K10+460 | 1500 45

K10+700 | 1500 45

K11+000 | 1500 45

K11+300 | 1500 50
BOS 28.02 K12+500 1520 | 1520 | 33 438 71 0.002 49 0.0 0.6
BOG 19.98 K12+700 | 1650 | 40 35 5.2 0.002 36 0.0 0.6
BO7 41,04 K12+850 3050 | 1520 | 24 a1 12,1 0.002 89 0.0 04
BO8 2.08 K13+130 900 | 65 06 0.8 0.002 0.7 0.0 0.1
BO9 4,67 K13+300 900 2 65 14 1.8 0.03 1.6 0.0 0.1
B10 910.25 K13+725 5000 | 4500 2 30 1407 0.002 170 0.0 0.0
Bl1 3.26 K13+990 900 | 35 1.0 1.2 0.01 0.9 0.0 0.3
B12 212 K14+200 900 1 45 0.8 09 0.03 0.9 0.0 0.0
B13 851 K14+710 | 13350 1 100 21 26 0.03 24 0.0 0.1
B4 3.76 K14+970 | 1050 | 80 13 1.8 0.03 13 0.0 0.2
B15 3.25 K15+210 900 | 50 1.1 14 0.01 0.9 0.2 07
B16 10.69 K15+340 | 1330 2 80 26 33 0.03 24 0.1 0.3
B17 2.27 K15+535 900 | 50 1.0 1.2 0.03 0.9 0.1 0.2
B18 277 K15+700 900 | 55 1.0 1.2 0.01 0.9 0.1 0.2
B19 2.81 K15+840 900 | 80 1.0 13 0.01 0.9 0.1 0.3
B20 2.10 K16+100 900 | 40 1.0 1.2 0.01 0.9 0.1 0.2
B21 6.08 K16+280 | 1200 | 45 19 23 0.05 1.8 0.0 0.2
B22 5.67 K16+500 | 1200 | 100 2.0 24 0.01 1.9 0.1 0.3
B23 9,975.19 K17+100 11644 0.01 > 2000 0.0 0.0
B24 10.70 K17+380 | 1350 2 110 25 3.2 0.03 24 0.0 0.3
B25 3.52 K17+600 900 1 55 1.1 14 0.05 0.9 0.1 0.3
B26 2.14 K17+800 900 1 70 0.8 09 0.03 0.9 0.0 0.0
B27 4,68 K18+100 | 1200 1 40 15 1.9 0.002 1.5 0.0 0.2
B28 5.55 K18+270 | 1200 1 100 19 23 0.03 1.8 0.0 0.2
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MONTEGO BAY PERIMETER ROAD - DRAIMAGE STRUCTURES
DRAINAGE BARREL ¢ c DESIGN SURCHARGE | SURCHARGE
BASIN AREA CHAINAGE PIPE RCBC BARRELS LENGTHS {2?\:]R:I (1 U%;R] S LOPE CAPACITY (25VR) (100YR)

(HA) o | o | o | N0 Mo es | s | v | ) ™) M)
B29 3543 K18+470 1200 2 110 3.5 6.3 0.05 3.6 0.0 0.5
B30 5.97 k18+900 1200 1 100 1.9 2.3 0.05 1.8 0.0 0.2
B31 501 K19+450 1050 1 80 14 19 0.05 13 0.1 0.2
B32 133 K19+775 900 1 50 0.6 0.7 0.05 0.9 0.0 0.0
B33 1.53 K19+990 900 1 50 0.6 0.7 0.05 0.9 0.0 0.0
B34 142 K20+220 900 1 50 0.6 0.7 0.05 0.9 0.0 0.0
B35 1.00 K20+430 900 1 50 0.4 0.6 0.05 0.9 0.0 0.0
B36 7.68 K20+785 1200 1 85 20 2.5 0.05 1.8 0.1 0.3
B37 10.53 K21+030 1350 2 90 2.5 3.2 0.05 24 0.0 0.3
B35 4.60 K21+230 1050 1 0 1.3 1.8 0.05 1.3 0.0 0.2
B39 6.42 K21+840 1200 1 45 1.9 24 0.0 19 0.1 0.3
B40 0.99 K22+020 900 1 55 0.4 0.4 0.05 0.9 0.0 0.0
B41 48.38 K22+230 3050 1830 1 40 1.3 16.8 0m 1.7 0.0 0.6
B42 3.40 K22+300 900 1 60 1.1 1.3 0.05 0.9 0.0 0.3
B43 1.95 K22+475 900 1 60 0.8 1.0 0.05 0.9 0.0 iy
B4 116.32 K22 +665 2440 2130 2 30 17.7 30.2 0.05 189 0.0 0.8
B45 0.93 K22+800 900 1 45 0.4 0.6 0.05 0.9 0.0 0.0
B46 132.09 K23+000 2440 2130 2 30 18.9 30.2 0.05 189 0.0 0.8
B4Y 302.34 K23+100 3050 3050 2 35 39.6 622 0.05 404 0.0 1.0
B48 317.84 K23 +400 3050 3050 2 40 39.9 628 0.05 404 0.0 1.0
B49 8.07 K23+600 1350 1 55 2.2 2.8 0.0 2.5 0.0 0.1
B50 4.55 K23+960 900 1 60 1.1 1.4 0.0 0.9 0.0 0.3
B51 40.40 K24+200 1830 1520 1 40 4.8 79 0m 33 0.0 0.6
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23143 Special Drainage Conditions
The following sections are highlightedwing tospecial drainageconditions that exist

5 - Chainage 10+500 to 11+400: Highway passes through wetland area close to the sea at the
start of the project.

6 - Chainage 13+600 to 14+000: Realignment othe Montego River

7 - Chainage 13+730: Major box culvert where the highway crosses the Tucker Spring (tributary
to the Montego Rivey.

8 - Chainage 17+160: Bridge structures where the highway and an access road (conimegthe
PortoBello and Irwin communities) crosses the Montego River

WETLAND AREA (CH 10+5@011+400)

The highway passes through the wetland area as showrFigure2-3. The highway in this area wile
raised between 2 to 3 meters above ground for road stability and to prevent floodiofgthe roadway.
This would create a divide in the wetland and cause flooding and wagtagnation on the upstream
side of the highway.To mitigate this, four 1.5m diameter balancing culverts will be installed at
approximately 300m intervals taallow for the mixing and movement of water to continue within the
wetland. This will allow storm nooff to continue to be conveyed to the sea and to prevent water
stagnation on the upstream side of the highway.

Figure2-3 Placement of culverts in wetland areaQH 10+5006 11+400)

MONTEGO RIVEREALIGNMENT (CH 13+60® 14+000)

The Concept Plans calls for the realignment of a section of the Montego Ringhe Fairfield area. The
proposed realignment is between chainage 13+600 and 14+00QFigure2-4) and is proposedfor the
following reasons:
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1 The highway crosses the rivemwice in this area and would require the construction of two
major bridges.

1 There is a major interchange connecting the highway and the Fairfield Road which would
impact on one of the two major bridges outlined in bullet 1 above. This would require a very
complex andexpensive design.

The realignment could cause potential increase flow velocities, but this is expected to be insignificant
giventhe size of the Montego River

Figure24 Proposed Montego Riverealignment and major box culvert for tributary crossing

BOX CULVERT

A major box culvert is required at chainage 13+730 where the highway crosses the Tucker Spring
(Figure 2-4). The flow will be partly regulated by the existing bridge on the Fairfield Road. The box
culvert isdesigned to convey the 106/ear return period storm without surcharge. Saturated conditions
within the watershed was represented by a CN value of 83. With a watershed area of approximately
910 ha, the designdischarge was computed as 140.7 m3/s for the 106y/ear storm. Based on the
hydraulic analysis,a doublecell 5.0m x 4.5m box culvert is propsed which has a flow capacity of
approximately 170 m3/s. This flow capacity, being greater than the 18@ear design flow, is sufficient

to convey the 100year designdischarge without surcharge.

BRIDGE STRUCTURES
The Concept Plans call for two bridge struzes across the Montego Riveas follows(Figure2-5):

1. At the highway crossing at chainage 17+160
2. At the access road crossing.
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The close proximig of thebridges means the required flow capacity for both structures are the same.
The bridges are designed to convey the 16@ear return period storm. Saturated conditions within the
watershed was represented by a CN value of 84. With a watershed areapproximately 9,975 ha,
the 100-year design discharge of 1,164 m3/s was computed. Based on the hydraulic analysis, a
minimum flow area of 228 m2 is required. The flow area of the two bridges are as follows:

a. Highway crossing > 2,500
b. Access road crossing 365 m2

The flow areas, being much greater than the required flow area, are sufficient to convey the design
dischargewith adequate freeboard.

Figure25 Bridge crossing of the Montego River

2.3.1.5 Structures

Drainage structures of less than 6.0m iength will be spanned by culverts or RCBCas discussed
previously Bridge structures have also been identified at locationghere the proposed perimeter road
alignmentsintersect existing roadways and connectivity acrosbe new highway is required. In total
there are ten locations identified as structural (bridgekrossings, 4 mainline structures and 6
crossroad structures, summarized ifable2-6. Superstructure types considered include caséh-place
(CIP) conventionally reinforced concrete slab spans, precast/messed (PC/PS) concrete girders,
and composite steel girders. All tlee types are viable and appropriate to the project and all three have
been used successfully on previous Agenpyojects.
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Table2-6 Structure locations (bridges)
STRUCTURE ETRUCTURE
ALIGHMMENTS CHAINAGE Tepe LEMGTH SPAMNS
Bogue Rd 200+525
over POPS Concrete -Garder 933 m 3
Montego Bay Perimeter
roed 11 +620
Montego Bay Perimeter
road 13+ 400
over Welded Stesl Plate Girder 490 m 1
Fairfield Rd 100+ 113
Montego Bay Perimeter
road 13+ 730
over CIF Concrete Slab 1680 m 2
Faarfield Creek Connector ]
Montego Bay Perimeber
road 15+900
over POPS Concrete -Garder 332 m 1
Fliveride Difive ]
rwin Rd 201+135
ovEr PCPS Concrete HGirder 654 m 2
Montego Bay Perimeter
road 16+970
Montego Bay Perimeter
road 17+ 140
B Welded Steed Plate Girder T2m 5
Montego Bay River nya
& Adelphi Rd 201+210
rwin Rd J00+300
over PCAPE Concrete Herder 33Zm 1
Montego Bay Rieer ny'a
Cormaall Courts Bd 400+ 282
over PCAPS Concrete erder 332 m 1
Montego Bay Perimeter
road 19+4.20
Cottage Rd G000+ 106
ovEr PCPS Concrete HGirder 332 m 1
Montego Bay Perimeter
roed 20+ GE
Salt Sprirg Rd TOO+138
over PCAPE Concrete Herder 33Zm 1
Montego Bay Perimeber
road 21+390
2.3.1.6 Geotechnical Considerations

It should be noted that design parameters and recommendations presentbdre are preliminary the
investigation program was limited for a project of this size and importance with a relatively small

number of widely spacedborings. In some cases, no boringaere advanced in areas with difficult

access. Additional investigationand field verification of geotechnical conditions during construction

by the designerds geotechnical engineer/ geol ogi st
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the projed features. The following geotechnical parameters are provided based on available
geotechnical data and previousighway construction experience in the region.

23.16.1 Material Parameters
Table2-7 and Table2-8 present the recommended rock and soil parameters.

Table2-7 Soil parameters
Soil Type Color SPT |y (kN/m3) Ydry [ Cu (kPa)
(kN/m3)
Silty Clay Grey 6 15.71 10.52 26 3352
Sand Grey 12 18.07 16.49 29
Silty Clay Brown |9 18.07 13.82 28 83.79
Table2-8 Rock parameters
Rock Type Lump Matural Uniaxial | Saturated Uniaxial | ¢
Density Compressive Strength | Compressive Strength
(kN/m3) | (MPa) (MPa)
Limestone 26.23 24.99 18.89 30.0|
Gypsum 17.28 6.31 379 8.0

23.1.6.2 Embankment Slopes

The proposed embankments are to be constructed of the locally available excavated rock and marl
(silty clays) materials. Previous experience with embankment construction in the region has indicated
stable marl embankment slopes of 1V:2H. However, based dhe above soil parameters, an
embankment slope of 1V:2.5H isecommendedfor the silty clay soils. Steeper slopes (1V:2H) may
implemented if supported by additional investigations or construction observations indicating
improved soil conditions.

23.1.6.3 ExcavationSlopes

Most excavations in soil material will be relatively shallow, less than 5 m of depth. Based on recent
experience in the region, soil excavation slopes of 1V:2H have successfully been constructed.
However,based on the provided test data, an excavan slope of 1V:2.5H in the silty clay soils is
recommended. Steeper slopes (1V:2H) may implemented if supported by additional investigations or
construction observations indicating improved soil conditions.

Most of the proj ect 0B bedrock(mesiond oogyssumpylayers, witheome of r o u g
the excavations as deep as 37 m. Regional experience excavating in the local bedrock has resulted in

using rockslopes of 4V:1H, with 1.5 m benches every 15 m. The suggested rock material properties
support a typicaldesign section of 4V:1H slope with 1.5m benches at 15 m.

Bedrock conditions will vary along the alignment with zones of weathered and fractured rock being

encountered. The designerds geotechni ceohditamsrgi neer
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during construction and make determination on slope adjustments or implementation of
reinforcement orprotection measures.

2.3.1.6.4 Bridges

There are nine proposed bridge locations for current alignment with many of the structures being
within the gypsumbedrock zone. Based on the geological profjlthe gypsum bedrock is shown from
STA K14+600 to K24+900, with limestone from STA K10+000 to K14+600. Due to the corrosive
potential of gypsum on steel, drilled concrete piers are recommended for support adjpct structures.
Table2-9 shows the drilled pier design parameters for gypsum and limestone supported foundations
are recommended based on the data contained in theegtechnical report.

For concrete piers bearing in gypsum bedrock, additional measures are recommended to support
design. Once bridge pier locations are established, it is recommended test borings be extended a
minimum of 5 pier diameters below the proposegier tip elevation to verify no cavities or voids are

present. In addition, pier load testing should be performed to verify design capacities are achievable.

Table29 Limestone and gypsum design parametersf drilled pier foundations
Rock Type qu Ultimate End Bearing | Side Eri krm
design Capacity (MPa) Friction (MPa)
(MPa) (MPa)
Limestone | 5.00 20.00 0037 7446 | 0.0005
Gypsum 1.26 2.93 0019 1585 | 0.0005

2.3.1.7 Slope Protection Proposals

It is proposed to treat the side slopes with grass planting or skeleton grass planting to protect the
slopes against erosion and achieve aesthetic appearance to blend in with the surrounding
environment. For fill slopes with a height less than 10m, they liMbe protected with grass planting,
while for fill slopes higher than 10 meters, they will be protected by grass planting along the slope face
and the skeleton grass planting at the remaining slope areas.

For cut slopes with a height less than 10m, thewill be protected by grass planting while for cut slopes
with a height between 10 and 30m, they will be protected by grass planting at the slope top and
skeleton grass planting at the remaining slope areas. For cut slopes higher than 30 m, they will be
protected by grass planting to the top and berm of slope and anchioattice beam grass planting to
the remaining slope areas.

2.3.1.8 Main Technical Design Parameters
Taking traffic demand, existing road conditions and local needs in Jamaica intocacint, AASHTO
standard (Arterial Roads) is applied for this pr

Geometric Design of Highways and Streetsd (AASHTC
and trip modes along the road, the design speealong the route is 90 km/h and part of the road with
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difficult terrain adopts 60km/h. Both are bidirectional 41lane roads. The main design parameters are
summarized inTable2-10.

Table2-10 Design ParametersMontego Bay Perimeter Road
ITEM UNIT VALUE (General road section] VALUE (Tough road section

Road grade Arterial Roads Arterial Roads
Design Speed Km/h 90 60
Road Width m 25.2 25.2
Number of bidirectional lanes No. 4 4
Lane width m 3.65 3.65
Width of medial strip m 3.6 3.6
Width of hard shoulder m 2.5 25
Min. circular curve radius m 300 180
Min. length of transition curve m 150 100
Max. longitudinal slope % 8 8
Pavement type Asphalt concrete Asphalt concrete
Camber crosswise slope % 2.0 2.0

The design life of is 20 years for roadway pavements, 75 years for highway bridges and retaining
structures, and 50 years for culverstructures.

2.3.1.9 Material Quantities

Table2-11 shows the quantities estimated for various construction related activities.

Table2-11 Estimated quantities for main works for Montego Bay Bypass
Source:(Stanley Consultants Inc., 2018)
ITEM | UNIT |  QUANTITY
Subgrade Works
Embankment m3 2174466
Excavation m3 3211933
Subgrade protection m3 86690
Pavement Works
Asphalt concrete pavement (160 mm) m2 337196
Base course m3 355515
Subbase course m3 355515
Bridges and Culverts
New bridges m/Nr. 990/7
New culvert Nr. 45

2.3.2 Long Hill BypasAlignment

This component of the project encompasses the construction of approximately 1&itometres of 2-
lane, rural arterial highway with climbing lanes and escape ramps where required, leading from
Montpelier intersection of B8 Road and B6 Road to Temple Gallery Road as described in the following
sections. The implementation of this road section wilssentially connect theMontego Bay Perimeter
Roadwith the western end of the Phase 2B corridor of the East West Highway.
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2.3.2.1 Road Sections
23.21.1 Section 1- Temple Gallery Road to Ramble Hill Road

ThelLong Hill Bypassvill begin at the intersection of the proposed Montego bay Bypass and the Temple
Gallery/Clarence Nelson Drive, in the vicinity of the Bogue Village and Montego Bay West Village
Housing Estates as an gurabdaend Icrrtoesrsseehegl. prafeddew aatlhi gonant
general southerly direction through scrub land towards Bogue Hill crossing the Ramble Hill road with

a grade separated overpass. The grades for this section will range from approximately 2% to 8%.

23.2.1.2 Section 2- Ramble Hill Road to Boguélill Road

This section of the proposed highway traverses the densely populated area of Bogue Hill impacting a
large number of residential and commercial structures. This includes at least three (3) churches and
a basic school. The terrain is very steep some sections and two major gullies are crossed. This
section will include the construction of an overpass bridge over the Bogue Hill Drive and drainage
structures as a major gully traverses the community in a south to north direction.eTgrades in the
Bogue section is 8% for a distance of 1.5 km.

NROCC will consider a realignment in this area to avoid the churches and the basic school.

2.3.2.1.3 Section 3-Bogue Hill to Anchovy Main Road

This is primarily a rural section of the proposed highwaavelling south westerly in upland areas. The
terrain in this section of the corridor is quite steep and will involve mainly cuts due to the terrain. The
area is sparsely populated and ends with an interchange at the anchovy main road. The maximum
gradein this area is 5.6% for approximately 500 meters.

23.2.14 Section 4- Anchovy main Road to Mount Carey

This section of the proposed alignment traverses undulating landscape having a mixture of disturbed
vegetation along with residential and faming activities. The residential areas show instances of
informal as well as traditional rural settlements and the project will result in the relocation of
sentiments of the community. At the northern end of this section, a Church and a school are curgentl
in the proposed alignment. This section of the roadway will have maximum slopes of 2.87% for
approximately 1.5 km.

23.215 Section 5- Mount Carey to Montpelier

This section of the roadway traverses the communities of Mount Carey Village, York Bush and
Mahogany The former two areas will have direct impact on residential while the latter will be bypassed
to the west. Of significance is the York Bush community where land tenure issues may arise. The
community is less organized and the passage of the highway, widlise some amount of dislocation.

2.3.2.1.6 Section 6- Mount Carey to Montpelier Road Section

This section of the alignment traverses mainly greenfield landscapes with cultivations spotted along
various sections. There are no residences observed along this sectidihe landscape shows several
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hills and valleys which will results in maximum slopes towards the north, at 8.00% and slopes in the
southern section between 1.00% and 3.41%. The final section crosses orange orchids and end at an
intersection with the Montpdier main road.

2.3.2.2 Main Bridges
Seven (7) bridges are planned for theong Hill Bypassall of which are overpassesTable2-12).

Table2-12 Main bridges

No Chainage Local Name Type Bridge Type
1 - Ramble Hill road Overpass Local Road
2 - Bogue Hill Road Overpass Local Road
3 - Anchovy Main Road Overpass Local Road
4 - Railway Crossing Overpass Local Road
5 3+065 York Bush Overpass Local Road
6 3+307 Mount Carey Village Overpass Local Road
7 3+981 Cotton Tree Heights Overpass Local Road
2.3.2.3 Main Technical Design Parameters

The main design parameters for theéong Hill Bypassre outlined inTable2-13.

Table2-13 Main Technical Design Parameters dfong Hill Bypass

ltem Unit Value
Road grade Arterial Road
Design speed Km/h 95
Road width m 10.9
Number of bidirectional lanes No. 2
Lane width m 3.65
Width of medial strip m 0
Width of hard shoulder m 15
Min. circular curve radius m 400
Min. length of transition curve m 150
Max. longitudinal slope % 8
Pavement type Asphaltic concrete
Camber crosswise slope % 2.0

2.3.3 Barnett Street Dualization

Barnett Street improvement is the dualization of 1.06 km of the existing td@ne road section from

the intersection of West Green and Fairfield road in a northerly direction and ending at Cottage road.
The proposed works will involve the construction ah additional twelane bridge over the Montego
Bay River in the vicinity of the West gate Shoppi@gntre The implementation of this section of road

is designed to complement the Montego Bay Bypass by moving approximately 27,000 VPD in and out
of the Cental Business district.

The main design parameters for the Barnett Street Dualization are outlinedTiable2-14.
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Table2-14 Main Technical Design Parameters of Barnett Street
Item Unit Value

Road grade Arterial Roads
Design speed Km/h 60
Road width m 24.8
Number of bidirectional lanes No. 4
Lane width m 3.65
Width of medial strip m 3
Width of hard shoulder m 2.5
Min. circular curve radius m 300
Min. length of transition curve m 150
Max. longitudinal slope % 8
Pavement type Asphaltic concrete
Camber crosswise slope % 2.0

2.3.4 West Green Avenue Dualization

West Green Avenue improvement is the dualization of tBeB2 km existing link road between Howard
Cooke Boulevard and the Bogue Road at the Fairfield Road intersection. The construction will result in
the removal of the existing rouné-bouts and the creation of signalized intersections, construction of
sidewaks, concrete median barrier and drainagenprovement. The aim is to improve the capacity to
convey trafficbetween these two busy corridors and by extension the proposed Montego Bay Bypass
and reduce travel time.

The main design parameters for the dualization of West Green Avenue are outline@able2-15.

Table2-15 Technical Design Parameters of West Green Avenue
Item Unit Value

Road grade Arterial Roads
Design speed Km/h 60
Road width m 24.8
Number ofbi-directional lanes No. 4
Lane width m 3.65
Width of medial strip m 3
Width of hard shoulder m 2.5
Min. circular curve radius m 300
Min. length of transition curve m 150
Max. longitudinal slope % 8
Pavement type Asphaltic concrete
Cambercrosswise slope % 2.0

2.4 AUXILIARYROJECT ACTIVITIES

2.4.1 Construction Camps and Infrastructure

The location of the construction camigite(s) yard(s) have not yet been determined. It is anticipated,
however, that the camp will be approximately 200m x 200m and will take into consideration storm
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water and surface water drainageequirements, location of interceptors, as ®ll as wastewaterand
sewage requirements. All necessary approvals for the construction camp/site yard will be obtained
prior to establishment of the site. The construction works will be implemented by the Contractor.

Although the exactlocation of the site construction camphas not been identified, the previous
experience of the Highway 2000 projects should be taken into account, with regards to good
housekeeping habits, conformance to permitting requirementand adherence to audit procedures.

Water for the camp/site(s) yard(s) will be obtained either by connection to a NWC pipeline in proximity
to the site or by water trucked to the site and stored in tanks. Wastewater generated from the
camp/site(s) yard(s)will be collected and treated by plant. These will be designed to meet the NEPA
sewage effluent and wastewateistandards and the Ministry of Health requirements. Along the
alignment of the highway construction, portable toilets will bstrategically placed in the desired
numbers. A guideline that should be used 1 portable toilet per 25 workers. Electricity for the campsite
will be had either through connection to a JPSCo powerline or through the use of standby generators
or a combinaton of both.

2.4.2 Waste Management Plan
24.2.1 Construction

Solid wastewill be disposed of in a manner approved hyational Solid Waste Management Authority
(NSWMA). Removal and disposal of hazardous waste material shall be performed in accordamdth
all applicable government, county, parish, and local regulatiorubmittal ofdocumentation attesting
to the method proposed for disposal ofvastewaterwill need to be submitted

Efforts will be made to avoid and minimizspillage of fuels, lubricants, cleaners, solvents, or other
hazardous substances which may potentially contaminate surface water bodies and groundwater
bodies. Maintenance of vehicles and equipment will be conducted on hardstands in designated areas
desigred to contain incidental spills of hydraulic or other fluids.

Secondary containment for all bulk storage tanks or drums will be provided. Secondary containment
shall be of adequate size to contain the entire contents of the tank plus sufficient freeboawdllow

for precipitation. All secondary containments shall be constructed of impermeable materials to
prevent infiltration of spilled or leaked tank contents onto the ground. Disposal of concrete residue
and wash water, water from aggregate washing andher operations resulting in sedimentation will
be treated by filtration, settling basins, or other means sufficient to reduce the sediment concentration
to applicable limits established by NEPA.

The Project Manager and/or his designated representative Wllave the responsibility to implement
and monitor the Plan. Project Manager and/or his designated representative will be supported by work
team of monitors who will ensure waste is stored in the designated areas and assist in litter control.
The team willalso ensure burning of solid waste does not take place on the construction site. In
addition, proper signage will be established to identify interim storage areas on site.
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Litter control will be a key part of the solid waste plafortyfive-gallondrumswill be placed at strategic
locations to collect litter. In addition, workmen will be given responsibility to control litter in their work
area as part of monitoring programme.

The Site Manager will keep a log of the waste leaving the site. This willudel, date, waste type,

vehicle number, estimated quantity and disposal site. A ticketing system will developed, and

records of disposalill be keptensuringe f f ect i ve management of ©o6cradle
disposal at the correct site. fie logbook/ticketing system will be in place where upon departure the

license number, time of departure and drivers name will be logged. An authorized agent before
departure of each truck trip from the construction site will sign this ticket in triplicate

The drivers of trucks entering the disposal site must have a valid identification card and the ticket
must be given to therespectiveagent located at the site. The time of arrival must kentered, and the
ticket signed. The driver will receive a comf the ticket as prove that the cargo he was carrying was
delivered to the dumpsite. Monitoring of the transportation of solid waste from the construction site
to the disposal site at will be done to ensure that no debris being transported is falling unte
roadway along the route. This will be done by appointed agent. Spot checks should be conducted
by NEPA and/or the Local Planning agencies.

2.4.2.2 Operation

The onlyexpected solid waste to be generated during operations will come from littering by usefs
the roadway and/or accidental spillage of debris/material etc. from trucks transporting said items.

2.4.3 Utilities

Details regarding ke utility infrastructure (e.g.JPS,DIGICELFLOW, NWC efc falling within the
proposed alignments ando be relocatedare to befinalised.

2.4.4 Site Access

Access to the project site will be through controlled ingress and egress along the existing main road.
Flagmen and warning signs with cones will be in place during active construction zones.

The access plandiave not been inalized; however, upon finalization the plans will be sharedth the
relevant Regulatory Authorities for approvals. Special consideration will be given to all socially sensitive
areas (e.g. residential areas, schools, etc.) and ecologically sensitive aagle.g. primary forest,
endemic species etc.). These will be avoided where possible.

2.4.5 Decommissioningand Site Rehabilitation

The rehabilitation will start with the restoration of the locations of the construction campsites and
other cleared areas associated with the road works. This area will be backfilled with material removed
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during campsite construction and supplemented witlayers of topsoil also removed during clearance
activities. The surface will be stabilized according to an active planting program. The establishment
of a ground cover is of priority, after which, hardwood trees can/will be planted in the final
rehabilitation phase. A plant nursery will be setup by the contactor to ensure that sufficient, suitable
plant material is available to allow a timely rgegetation of the site. Please see sectiol6.3.4 for
further details.

2.4.6 Source ofRaw Materias

Thirtyone (31) licensed quarries have been identified to be within 20km of the proposed project area
(Figure 2-12 and Table 2-18). These quarries vary in material supplied with 29 supplying crushed
limestone, 1 supplying riveaggregate and 1 supplying Andesite. Quarries will be identified based on
the following criteria:

1) Proximity to project
2) Type of material required
3) Nature of approval from authorities

If the project requires the establishment of a quarnthe contractor must apply from the relevant
Government aut loomining andkgeadrying eperatiort. s f

Table2-16 Summary of quarries and their respective locations and materials supplied in proximity to the
project areas

Quarry Operators Location Proximity (km) | Material Suppled
Jamaica Quarry Products Chigwell, St. James 10.3 Limestone
Dante Foote Webbers Valley 18.4 Limestone
Anthony Frank Beaumont Gray's Mount, St.James 4.1 Limestone
Carlcord Construction Wiltshire, St. James 14 Limestone
Ewen Corrodus Childermas, St. James 0.7 Limestone
F.P.A Limited Wiltshire, St. James 0.3 Limestone
Amrod Investment Co Long Hil| St. James 1.0 Limestone
Amrod Investment Co Long Hil|] St. James 1.0 Limestone
WIHCON Retirement, St. James 1.3 River Aggregate
Crichton Quarry Retirement, St. James 3.0 Limestone
Western Wheels Blackshop, St. James 7.3 Limestone
Danmore Ltd. Retirement, St. James 4.0 Limestone
John's Hall Aggregates John's Hall, St. James 5.0 Limestone
Henry Rhoden Flower Hill, St. James 3.0 Limestone
Keiffer L. R. Singh and Kirkpatrick Hall, St. James 3.0 Limestone
Associates Ltd

George Anderson Paisley, St. James 6.5 Limestone
Williams Quarry Hogcrawl, St. James 7.2 Limestone
Leyden Investments Lottery, St. James 11.1 Andesite
Spring Vale Farm Spring Vale, St. James 18.8 Limestone
Errol Construction Yorkland, St. James 10.2 Limestone
Trelawny Sugar Co. Gales Valley, Hampden 13.8 Limestone
Ruel A. Barnett Content, St.James 8.9 Limestone
Silbert Roy Romans Chatham District, St.James 10.8 Limestone
Kent Industries Ltd. Kent, St. James 13.2 Limestone
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Quarry Operators Location Proximity (km) | Material Suppled
'?P;:]%g”(e:)én?gg;s’ Ent. & Spot Valley, Rose Hall, St. Jame 10.1 Limestone
Garfield Dussard Lilliput, St. James 12.3 Limestone
JoseCartelloness CCSA Hatfield Estate, St. James 0.3 Limestone
Jose Cartelloness CCSA Ironshore, St. James 1.0 Limestone
Nationwide Design Co. Ltd. Norwood, St. James 2.4 Limestone
Selvyn Smith Wiltshire, St. James 1.4 Limestone
CornwallAggregates John's Hall, St. James 10.1 Limestone
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Figure2-6 Map showing Licensed Quarries in relation to the proposed project area

2.4.7 Measures forMitigating Environmenta) Health and Safety
Impacts

24.7.1 Design Phase

According to the regulations of design code of environmental protection for highway, environmental
protection measures shall be incorporated at the design phase in the following aspects:

i) Rational utilization of land resources: The land resources along the route shall be investigated
and studied in detail and developed rationally according to the local development planning.
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Development of water, sewage and underground utilities shall be included in project design
and facilitate land use planning and implementation.

i) Protection of water bodies: Information on the distribution, flow, and major functions of the
water source within a range of 200m at both sides of the road shall be investigated and
collected. Water bodis shall be protected from excessive sedimentation during construction
and operation. Runoff from rehabilitated roadways or new roadways shall be cleaned up before
discharging into receiving water bodies near the road constructionThe drainageof new
roadways and rehabilitated roadway shall be managed to reduce contamination of water
bodies into which they discharge. Sediment management and oil and grease management
must be designed into the improved works. The construction and operatiomgses shall have
water quality management facilities or mechanisms.

iii) Design of protection works/safety features of the route: The protection works of the road shall
stabilize the subgrade, reduce the road hazards and improve driving safety, and also sénee t
land resources and protect the environment. Protective works should assist in preventing
water loss and soil erosion. Protective measures of this Project shall be designed according to
the different forms of the side slope.

iv) Rewvegetation project of the route: Vegetation can play an important role in stabilizing the
subgrade, protecting the slope and maintaining the water and soil. Vegetation also improves
the road aesthetics. Vegetation can also filter runoff, adsorb dust, purify thie, conserve water
source, reduce the noiseand beautify the road, therefore having the function of improving the
road environment.

v) The widening of road will impact the original alignment vegetaticgherefore, the revegetation
design on both sides of the route shall give full considerations to the characteristics of the
area, the local climate and environmental characteristics, and the protective measures of the
project.

vi) Selection of borrow area: Aggregate for road cstruction shall not be obtained directly from
the construction site in order to avoid the formation of ditches at the site of the road
construction, which could destroy the natural drainaggystem. The borrow area for the road
construction shall be determined through coordination with the NROCC and the Mines and
Geology Division. The location shall be selected in combination with the local economic
development planning in order to obtain agggate centrally. In the process of obtaining the
aggregate, special attentions shall be paid to the protection of the local water, soil resources
and roads in the area.

vii) Spoil stockpiling: In the process of stockpiling the spoil from the construction, thgoil shall
not destroy the vegetationnor block the original discharge system nor pollute the water body.
Stockpiling locations must be designated to enhance environmental protection.

viii) Effective Environmental Management Plan, Occupatial Health and Safety Management
Plan, Emergency Management Plan, Oil Spill Contingency Plan shall be developed for the
Project. These shall be submitted to the relevant Authorities for review and comments before
project implementation begin

ix) EnvironmentalPermit shall be sought for the projects that fall into the category of activities
that require environmental permits for implementation. The Permit and License System (P&L)
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is the mechanism used by the Natural Resource Conservation Authority Act (NRC&)gare
that all development within Jamaica meets required standards in order to minimize negative
environmental effects. The P&L was established by the NRCA, which is the legal and
institutional framework of the environmental assessment process in Jamaicbnder this
system projects involving major road improvements extending over 10 km, construction of new
roads and multi span bridges require environmental permits in order to be implemented.

2.4.7.2 Design of Soil and Water Conservation
The measures for the deign of soil and water conservation are as follows:

)

Based on the different geological conditions, the rational protection mode shall be adopted for
the cut-and-ill of the side slope of the subgrade to ensure the stability of the side slope.

The existingwater conservancy facilities and runoff system shall be retained as much as
possible, the irrigation and drainagesystem changed due to the construction shall be
rationalized to ensure smooth water flow and reduce the soil and water loss.

A revegetationdesign/plan for the road works shall be properly produced. The implementation
of the plan should not only beautify the environment and improve the driving conditions but
also prevent the water loss and soil erosion effagely.

Method statements for construction activities shall be submitted for approval before
construction begins. The statements shall ensure that exposed areas along these routes are
kept to manageable stretches in keeping with available budgets and dusintrol parameters.

2.4.7.3 Construction Phase

)

ii)

The sewage andvastewatergenerated during the construction shall be prohibited from being
discharged randomly into the environment. The sewage amdstewatershall be treated in a
designated central system or transported to a facility approved by the National Environment
and Plaming Agency (NEPA) to process and meet the discharge standard.

During the construction, contamination of land by storage of material such as hazardous
material (sewage, oil, waste) must be minimized with the implementation of appropriate
storage measuresand waste disposal methods. The construction equipment shall be checked
in order to avoid the spilling and leakage of the oil to reduce the pollution of the land and water
source along the route. During the construction, the waste and garbage shall beextitd and
treated in facilities approved by the NEPA in a timely manner.

The concrete mixing area shall be located far away from the residential districts; night
construction shall be reduced to the minimum and timely notice of activities shall be given.
Work shall be done in the normal working hours (namely 8:00 a#:00 pm) to reduce the
impact of noiseon the residents.

If a batching plant is being used, the stabilized soil mixing with the fly ash, lime, cement, etc.,
shall be sprayed tostabilize the material, and the water shall be sprayed to prevent the
pollution of the air by the flying ash and dust. Admixture shall be used to assist in pollution
reduction.
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v) If the permanent, temporary construction ground and borrow area in the projelsave
destroyed the original vegetationthe revegetation work shall be performed after the
completion of road construction to reduce the adverse impact on the environment.

vi) Heavyduty vehicles transporting material to site must be coved to reduce dust nuisance.

A team of environmental professionals with adequate experience and qualification must be on board to
monitor the implementation of the Environmental Management Plan that will be developed for the Project.

24.7.4 Operatioral Phase

i) Vehicles with emission exceeding the discharge standard shall be restricted from driving on
the road,;

i) The trafficcontrol and traffic movement shall be enhanced, and the vehicle shall maintain the
minimum speed to reduce the tail gas emission;

iiiy The vehicle shall be kept clean to reduce the pollution from dust;

iv) The timely maintenance shall be made to reduce the noigellution due to the vibratiornof the
vehicle;

v) The environmental monitoring shall be strengthened in order to prevent the environmental
damage caused by the unexpected event.

2.5 PROJECT PHASES AND SCHEDULE

2.5.1 ProjectTimeline

The estimated timelines for each phase are given ifable2-17 below. It is anticipated that the project
will commencein the year 2020.

Table2-17 Table of proposed Project Timelines
Phase Summary Description ExpectedDuration
Design Phase Land Acquisition and other similar activities 9 months
Construction Phase Site preparation and general construction 26 months
Defects Liability Period Any issues related to the defects etc. 2 years

2.5.2 ConstructionMethods

It is anticipated that the entire construction period for thg@roject will last 26 months and will likely
follow the procedures outlined irFigure2-6.
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Source:(CL Environmental Co. Ltd., 2013)
Figure2-7 Roadbed construction procedure

25.2.1 Site Clearance and Removal of Vegetation

Site clearance will be carried out before commencing of any excavation and filling works. The scope of
site clearance workscomprises removal and dispsal of vegetation, debris, contaminated soil, trees
and brushes. The waste material will be deposited where appropriate, at the municipal waste disposal
site. It is proposed to remove generally 30 cm deep topsoil. Topsoil generated from the project and
free from petroleum products, construction waste, and debris will be reused for landscaping planting
(Stanley Consultants Inc., 2018)

25.2.2 Excavation

Excavationof soft material shall be done in layers from the top downward&igure 2-7). Bulldozers
and excavatorswith hydraulic breaker will be deployed to remove the rock.
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Source:(CL Environmental Co. Ltd., 2013)
Figure2-8 Earthwork excavation

25221 Roadbed Filling

Figure2-8 outlines the procedures that will be employed to do roadbedlifilg. The filling material will

be transported to the construction site from the borrow area and dumped in the site, then spreayl
bulldozer and trimmed to control the design level. Then rallwill be deployed to compactFilling work

will be started from bottom to top in layer by layer which is shown in the figure below. If uneven ground
surface is found, filling and compactionvill be applied on the existing ground, and then fill the layer
according to requirements.In case of filling by sections and at different time, the first section shall be
filled by bench method with gradient 1: 1.

Site Clearance

v

Construction Trial

v
Fill matenal collect Dump truck
from borrow yard transportation

A

v
Spreading fill matenal

by bulldozer Measure water content

v
Watering or drying

v
Trimming by grader

A 4

Compacted by roller Compaction Test
v
Trimming by grader Survey Check
v
Sub-grade shaping

Source:(CLEnvironmental Co. Ltd., 2013)

Figure2-9 Construction procedure for roadbed filling
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Source:(CL Environmental Co. Ltd., 2013)
Figure2-10 The steps for transporting, spreading and compacting fill material

25222 Subgrade Filling and Compaction

Formation of subgrade will be completed in layers not exceeding 30 cm in height. Adequate
compaction will be carried out to achieve the required requirement for pavement structures. The
requirements for compaction of subgrade and the size of fill materiadse shownin Table2-18.

Table2-18 Subgrade compactionstandard and particle size offills
Source:(Stanley Consultants Inc., 2018)
Tvpe Subgrade level below Degree of compaction / Maximum size of fill
yp finished grade (mm) CBR (%) material (mm)
0" 300 96/8 100
300" 800 96/5 100
E k
mbankment 800" 1500 94/4 150
. 1500 93/3 150
Cut platform 0" 800 96/8 100

25.2.23 Soft Ground Improvement

It is anticipated that there may be some soft ground encountered along the route of road widening or
newly aligned road sections. For the superficial soft ground, the soft soil will teplaced by sand,
coarse soil or other permeable materials, while for the deep soft soil, cement mixing piles or similar
treatment solutions are recommendedStanley Consultants Inc., 2018)

25.2.3 Drainage and Retaining Wall Constrtion

Forming the bedding with crushed stone after excavation, concreting to designed leVik reinforced
concrete retaining wall will be constructed by employing backhoe, stéigkr, carpenter and concreter.

25.2.4 Pavement Construction
The pavement workswill follow the methodology outlined irfFigure2-10.
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Source:(CL Environmental Co. Ltd., 2013)
Figure2-11 Pavement Construction Schematic

25.24.1 Asphalt and Base Course Work

The thicknesses otthe asphalt and base course aré90 mm and 430 mm respectively The graded
material will be graded by bulldozer, levelled and spread bgpreader and then compacted to required
degree of compaction.

25.24.2 Prime Coat and Tack Coat Construction

Provide a layer of prime coat or slurry seal on base course and place a layer of tack coat between
surface courses(Plate 2-1).
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Source:(CL Environmental Co. Ltd., 2013)
Plate 2-1 Asphalt Pavement Construction (Spraying)

25243 AsphaltConcrete Pavement

Asphalt concrete shall be transported by dump truck. In order to ensure consecutive spreading work,
the dumping truck on site shall not be less than three during laying asphalt concréRdate 2-2).

Source:(CL Environmental Co. Ltd., 2013)
Plate 2-2 Transportation of Asphalt Concrete

The asphalt concrete will be spread byntee ABQype Pavers equipped with autadjusting thickness
devices and autdevelling device and initialljcompacting device. The Paver will be adjusted to the
best working condition to ensure the paving surface is even so as to reduce or to eliminatersggtion.
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The elevation control method guided by steel wire shall be applied to spreading. The spreading speed
will keep up with the step of material supply and compactors to ensure the consecutive and even
spreading without interruption as much as possibl(Plate 2-3).

Source:(CL Environmental Co. Ltd., 2013)
Plate 2-3 AsphaltConcrete Spreading

25244 Compaction of Asphalt Concrete

Asphalt concrete shall be immediately compacted after spreading. The concrete shall be compacted
by 10t duakdrum vibrationroller immediately after the pavindPlate 2-4).

Source:(CL Environmental Co. Ltd., 2013)

Plate 24 Spreading and Compacting Asphalt Mixture

25.25 Bridge Construction

Bridge construction will be constructedoncurrently with road construction.

a) Total station method will be applied to surveying.
b) Spread foundation construction
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Foundation will be excavated by excavator with the assistance of manpoweteAthe excavation is
finished, the concreting work will be carried out. Fivaentimetre (5cm) thick concrete blinding will be
poured before fixing reinforcements steel. When steel reinforcements transported to the site and
fixed, embed pier and abutmenand connect with reinforcements.

25.25.1 Construction of Pier and 4haped Abutment

Rough surface will be formed as the construction joints for the pier and abutment. Prefabricated hollow
concrete slab/beam and prestressed concrete T beam will be adopted for bge. Prestressed ducts

of T beam are formed by using corrugated pipe. Concrete will be transported to site by concrete truck
and poker vibrator will be applied to compact the concrete.

25.25.2 Posttensioning of PreStressed Concrete T Beam

The tensioning equipmentwill meet relevant working requirements. Equipment will be frequently
checked to ensure the proper operation. Steel strands will be cut in accordance with design drawing.
The pre stressed steel stainless strands shall not be damaged and have no rust. &tds passing
through the beam will be carried out by winch with the assistance of manpower.

When the concrete beam achieves the design strength, positive bending moment strands shall be
tensioned at both ends in symmetrical way. During tensioning, recondsl be properly kept and after
tensioning, temporary protection treatment will be applied to anchor devices.

25.25.3 Jacking to Position

When prestressed completed, an Employer's Representative will check the tensioning records. Once
approved by Employer's Repsentative, the surplus tendon can be cut and be ready for jacking. After
jacking into position, cement mortar shall be applied to grout to seal the holes.

25254 Precast Beam Storage
When the specified strength is achieved, the T beam can be transported to therage area.

2.5.255 Beam Installation

Erect supporting frame between two abutments, then place longitudinal sliding track and put girder
on track. A winch is set at the other abutment end to pull the beam onto the support frame. The beam
is installed on theabutment by using jack to place the first beam on the edge. Similarly, repeat to
place the remaining beams.

Set the transverse sliding track on erected two pieces of beam, then pull the next beam onto erected
two beams in longitudinal direction and move ih a transverse direction adjacent to the second beam
and finally place it on the abutment by using a jack. In similar way, the rest of beam shall be placed
on abutment one by one.

2.5.2.6 Culvert Construction
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The construction procedure is set out iRigure2-11. The foundation will be excavated by an excavator.
During the casting of the abutment, observation of the form will be done in case there is any
transformation. Cortrete slabs will be prefabricated on site, and then transported to the position. The
strength of prefabricated slab must achieve 90% design strength before being hoisted.

Settin'g out

!

Trench
excavation

Survey check

A
Pipe trench
concreting

v
Place pipe
segments

Y
Joint treatment

A 4
Cast
surrounding
concrete

y
Cast concrete
for ancillary
facilities

y

Inspection

Source:(CL Environmental Co. Ltd., 2013)

Figure2-12 Culvert Construction Procedure
25.2.7 Transportation Considerations
25.2.7.1 Transportation Requirements

All motorized vehicles within the site, excluding those on public roads, shall be restricted to maximum
speed of 20 km per hour (in site yard) and 50 km per hour (on the alignment). Speed limit signs will
be erected as appropriate. Haulage and delivery vieles will be confined to designated roadways
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inside the site. The production team will ensure that vehicles transporting earth materials and fines

are fitted with side andtailboards. Materials transported by vehicles shall be covered, with the cover

properly secured and extended over the edges of the side and tailboards. Dusty materials will be
dampened before transportation

25.2.7.2 Potential Road Diversions

Potential road diversions will be discussed and agreed upon by the proponent and relevant authorities
and subsequently announced to the public.

25273 Traffic Signs

Traffic signs in this project include milestones, guide signage and warning sign etc. These signs shall
be purchased in Jamaica and erected by Ministry of Transport and Mining (MTW).

2.5.2.8 Decommissioning andAbandonment of Works

Prior to the end of the project, a detailed decommissioning plan will be submitted to the relevant
agencies. This will include but not limited to the following project features: batching plant, camp site
(dormitories, sewage, canteente.) and fuelling and repairs stations.

25.2.9 Equipment and Machinery

The followingtypes of equipment and plantsare anticipated for the construction phase.

9 Bulldozer i Roller

M1 Backhoe 1 Excavator

1 Asphalt Paver 1 Grader

T DumpTruck 1 Concrete Batching Plant
1 Frontend Loader 9 Asphalt Batching Plant

1 Water Truck 1 Concrete Mixer Truck

1 Crane 1 Aggregate Crushing Plant

2.5.2.10 Employment

The proposed project is expected to empldgcal and expatriatepersons during construction The
numbers are not yet known.

2.5.3 Operation
25.3.1 Activities

Toll plazas have not been included in the design plans or estimate; however, areas have been
identified where toll plazas can be located (Secticgh3.1.3)

2.5.3.2 Employment

Approximate numbers are not yet known.
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3.0 DESCRIPTION OF THE ENVIRONMENT
3.1  PHYSICAL ENVIRONMENT

3.1.1 Climate and Meteorology

The following climate data was taken from th&echnical Report for theNFE North Holdings Ltd.
Montego Bay Micrd.NGReceivingTerminal 2016.

Montego Bay has a subtropical to tropical climate, with yearly minimum temperatures averaging 22.3
°Cand maximum temperatures averaging 29.8C(Table3-1). Mean monthly temperatures are lowest
in January ad February and highest between June and October.

The mean monthly relative humidity ranges between 71 and 84 percent. Relative humidity is low in
the afternoon and high in the evenings. Mean monthly values of daily sunshine hours range between
7.0 and 8.5 (Tabk 3-1).

Winds impacting Montego Bay blow predominantly from the E and ENE throughout the greater part of
the year. However, seasonal changes occur in the araluwind regime and may be described as
follows:

December to February: winds are primarily from the NE to ENE.
March to May: winds are mainly from the East.

June to August: winds are primarily from the E to ESE.
September to November: winds are mainly frothe E to SE.

=A =4 =4 =4

Mean wind speed at Donald Sangster International Airport is typically 9 m/s (17 knots) and maximum
sustained winds speeds are generally between 5 m/s (10 knots) and 12 m/s (25 knots) (Louis Berger
International, Inc., 1996).
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Tabk 3-1 Monthly Averages of Climatological Data for Montego Bay (Sangster International Airport)
Month Maximum Minimum Rainfall Nur_nber of Relative Humidity | Relative Humidity| Sunshine
Temperature (°C) | Temperature (°C) (mm) Rain days -7am (%) -1pm (%) (hrs)
January 27.9 20.7 85.0 9 85 71 7.3
February 28.2 20.4 69.0 8 85 71 7.5
March 28.8 20.9 27.0 5 83 68 8.5
April 29.5 21.9 53.0 7 82 68 7.5
May 30.2 22.6 100.0 12 83 71 8.2
June 30.9 23.1 122.0 10 84 72 7.5
July 31.3 235 53.0 7 82 70 8.3
August 314 23.6 95.0 10 82 70 7.8
September 31.1 23.1 127.0 12 84 72 7.0
October 30.4 23.1 166.0 13 86 75 7.5
November 29.7 22.8 110.0 11 84 73 7.0
December 28.4 21.9 103.0 9 89 72 7.5
Maximum 314 23.6 166.0 13 89 75 8.5
Minimum 27.9 20.4 27.0 5 82 68 7.0
Mean 29.8 22.3 92.5 9 84 71 7.6
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The Average Climatological data based on a %@ar return period monthly mean rainfall for Montego
Bay ranges from a low of 27mm in March to a high of 166 mm in OctoberHgure 3-1). The rainy
season is from August to December and the dry season from January to July.
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Figure3-1 Monthly Rainfall Distribution (Sangster International Airport, Montego Bay)

3.1.1.1 Fog Formation

Fog is cloud of tiny water droplets that is at or near ground level (suspended in the atmosphere) and
sufficiently dense to reduce horizontal visibility to less than 1,000 metres (3,281 feet). Fog also may
refer to clouds of smoke particles, ice particles, or mixtured these components. It is similar to mist,
however with mist horizontal visibility is above 1,000 metres

The air around us can hold a certain amount of water vapor, or water in a gaseous state. As more and
more water fills the air, the air feels more tmid. The amount of water vapor in the air is known as
humidity. When the water vapor completely saturates the air, the water droplets start to condense, or
turn from a gas back into a liquid. This temperature is known as the dewpoint. When the condgion
are ideal (clear skies, particulates so that the water vapours can coalesce), light winds (<6.%mns
humid air) and the difference between air temperature and dewpoint is°8 or less then fog will form.

The types of fog are separated into three mairategories, and some of these categories have multiple
types. These are:

1. Radiation fog: is fog that is due to the cooling of the earth's surface at night. In the evening,
the earth radiates off heat absorbed from the Sun's light during the day. As the waimrises,
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the air near the earth's surface becomes cooler. Cold air can hold less water vapor than warm
air, and the water vapor in the air near the surface condenses, forming radiation fog.

2. Advection fog: is the fog that appears due to cool air mixingthvwarm air. Warm, moist air
flows into a cooler area. Since cold air can hold less water vapor than warm air, the water vapor
condenses and forms fog.

3. Precipitation Fog: is fog that forms when rain is falling through cold air.

A Davis weather station waset April 116 May 1, 2019 in Montpelier. The data indicated that between
7pm and 8 amduring the time periodthe difference between the air temperature and dewpoint were
O o@ Figure3-2) and wind speed was below 6.7 ms This indicates that there is a potential for fog
formation. Fog formation in the areavas confirmed by personal communications during the structure
survey.
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Figure3-2 Temperature and dewpoint at Montpelier (April 14 May 1, 2019)

3.1.2 Topography and Geomorphology

The topographyand geomorphologys described in this section in reference to the milepost@ng the
proposed road alignment. The mileposts are expressed in the format km+m. The locations in the
descriptions are rounded td0m.

3.1.2.1 Montego Bay Perimeter Road

The proposedMontego Bay Perimeter Roadtarts in the coastal alluvial plains of the Monteg®iver

at the intersection of the Alice Eldemire road and Howard Cook Boulevard (10+000) where it enters
the Montego Bay Freezone and follows the existing road to the edge of the land reclamation. (10+500).
The road enters at that pait the morass area to the west of the sewage treatment plant. The
topographyis flat and about at sea level. The road will pass in between two sewage ponds to cross
the Bogue Road (11+650). The road continues to the east crossing theban area of Bogue Village
up to the Montego West Village housing development (12+500) where the road crosses the old
railroad embankment and turns to the north leaving the coastal alluvial plains of the Montego River.
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At milepost 13+000 the road travergs a broad low ridge at an elevation of 30m A.M.S.L. which forms
the watershed divide between the Montego Bay River and Retirement Riv@gy(re3-3 - Figure3-8).

After crossing the Fairfield road (13+400) the Perimeter Road turns east where it enters back in the
coastal alluvial plains of the Montego Riveaind intersects with a meander of Montegdiver. The
meander will be removed by straightening the riveshifting the Montego River and the confluent with
Tucker Spring to the north (13+700). At milepost 14+200 the road leavehé coastal alluvial plains
and enters the narrow valley the Montego River has cut into the limestone. The road is located on an
erosional terrace level on the left bank of the Montego River, approximately 20m above the valley. The
road continues in generaeasterly direction on the left bank of the river until it reaches the deep
meander near Irwin/Porto Bello. The terrace level is there about 40m above the valley floor at an
elevation of approximately 80m A.M.S.L. The road crosses the valley of the MgatRiver (17+100)
and makes a sharp turn to the north to start the traversing of the-BV trending limestone plateau
between the coastal plain of the north coast and the Montego River

The limestone plateau has a hummocky, rolling, hilly immature karst tmgraphyof rounded hills and
closed depression. The edge of the plateau has been deeply incised by ephemeral drairgtems

in areas weakened by fractures and joints. One of these ephemeral drainage systems is the&\®iit.

The road runs parallel on the right bank of the White Gut, and crosses one of its tributaries at mile
post 18+500 and a drain of the Green Pond High School area to the White Gut at 19+400. The
Perimeter Road continues further to the north paralléb the WhiteGut until it reaches the watershed
divide near Salt Spring at an elevation of approximately 230m A.M.S.L. where it crosses the Salt Spring
main road (21+400). Before reaching the watershed divigéhe road also crosses3 minor tributaries

of the North Gully at mile posts 20+80021+000 and 21+200 Figure3-3 - Figure3-8).

After the watershed divide the road descends to the north coast in the stream bed of a tributary of the
Salt Spring Gut and further downstream in the Salt Spring Gut. The topography in this section of the
road alignment is still rugged but lacks at leasbne of the distinctive largescale features of a Karst
landscape, the closed depression. The drainage pattern becomes in this section dendritic. At milepost
23+400 the valley widens as it enters the coastal plain on an erosional terrace level with apation

of approximately 45m. The road shits here to the left of the Salt Spring Gut. At 24+200 the road
crosses a tributary of the Salt Spring Gut. The road ends on the coastal plain on the alluvial fan of the
Salt Spring Gut between 24+400 and 24+90QFigure3-3 - Figure3-8).
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Figure3-5
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Mile post location referenced in morphological description of Montego Bay Perimeter Road

(entire alignment)
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Figure3-6 Mile post location referenced in mephological description of Montego Bay Perimeter Road
(western segment of alignment)
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