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EXECUTIVE SUMMARY 

PROJECT BACKGROUND 

Montego Bay, Jamaicaõs second largest City, is located in the parish of St. James along Jamaicaõs north 

coast. It is Jamaicaõs premier tourist destination, home of Jamaicaõs busiest airport and welcomes cruise 

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 centre 

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. Apart from 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 lengthy delays 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 business district (CBD) in Montego Bay to reduce congestion in the 

city and to spur economic benefit.   

It was decided that an Environmental Impact Assessment (EIA) and 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 the proposed project 

1 -  Montego Bay Perimeter Road - approximately 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 Gardens, Salt 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 of 2-lane, 

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 connect the Montego 

Bay Perimeter Road with 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. 

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 two-lane road section from the 

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 two-lane bridge over 

the Montego Bay River in the vicinity of the West gate Shopping Centre. 

4 -  West Green Avenue Upgrade - located 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 

Bridge structures 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, 4 mainline structures and 6 crossroad structures.  

Superstructure types considered include cast-in-place (CIP) conventionally reinforced concrete slab 

spans, precast/pre-stressed (PC/PS) concrete girders, and composite steel girders. 

Drainage structures of less than 6.0m in length will be spanned by culverts or RCBCs. The following 

sections are highlighted owing to special drainage conditions that exist: 

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

2 -  Chainage 13+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 River). 

4 -  Chainage 17+160: Bridge structures where the highway and an access road (connecting the 

Porto Bello 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 bi-directional 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 2.5 

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 

 

Long Hill Bypass 

Structures 

Seven (7) bridges are planned for Long Hill Bypass, all of which are overpasses. 

Main Technical Parameters 
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Item Unit Value 

Road grade  Arterial Road 

Design speed Km/h 95 

Road width m 10.9 

Number of bi-directional lanes No. 2 

Lane width m 3.65 

Width of medial strip m 0 

Width of hard shoulder m 1.5 

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 bi-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 

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 of bi-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 

Camber crosswise slope % 2.0 

 

Project Schedule  

¶ Design Phase (land acquisition and other similar activities):  9 months 
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¶ Construction Phase (site preparation and general construction):  26 months 

¶ Defects Liability Period (any issues related to the defects etc.): 2 years 
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IMPACTS AND MITIGATION 

Site Preparation and Construction 

CATEGORY IMPACT 
DIRECTION 

MAGNITUDE EXTENT 
POSITIVE NONE NEGATIVE 

Physical 

Geotechnical (Mobay 

Perimeter Road) 

Differential settlement and seismic induced liquefaction in 

coastal alluvial plain (Montego Bay Perimeter Road). 
    X M L 

Undercutting of fill slopes by Montego River and subsequent 

failure of embankment (Montego Bay Perimeter Road) 
    X M L 

Flooding and scouring where the road is located in the drainage 

channel of the Salt Spring Gut and its tributaries. 
    X M L 

Exposing the gypsum material to the elements could result in 

excessive erosion and degradation of the road slopes, 

embankment, and structure foundations.  

    X M L 

Rock falls in tall road cuts     X M L 

Differential settlement in association with karst solution 

features 
    X M L 

Potential for flooding upstream from the road and collapse of 

the road embankment 
    X M L 

Multiple organic and/or contaminated soil layers      X M L 

Geotechnical (Long 

Hill Bypass) 

Flooding and scouring in area traversing the escarpment to the 

north of Anchovy 
    X M L 

Rock falls in tall road cuts     X M L 

Differential settlement in association with karst solution 

features 
    X M L 

Potential for flooding upstream from the road and collapse of 

the road embankment 
    X M L 

Multiple organic and/or contaminated soil layers      X M L 

Geotechnical (Barnett 

Street) 

Erosion at 173+600 and 173+750 as a result of the proposed 

realigned section of the Montego River between 13+600 and 

14+000  

    X M L 

Soil 
Erosion and sediment loss resulting from vegetation removal     X M L 

Contamination from leaked hydraulic fuels, oils, etc.      X M L 

Drainage (Sinkholes) 

Plugging of sinkholes in close proximity to alignments     X M R 

Recharge paths for surface run-off may be traversed by the 

alignment, decreasing the volume of run-off reaching the 

sinkholes. 

    X M R 

Surface run-off may become contaminated due to oil/fuel spills      X S R 
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CATEGORY IMPACT 
DIRECTION 

MAGNITUDE EXTENT 
POSITIVE NONE NEGATIVE 

Water Quality Pollution of Montego River from siltation, spillage, runoff etc.     X S R 

Noise 
Noise impact on surrounding communities and construction 

workers 
    X S L 

Air Quality 

Pollution generated from construction equipment and 

transportation of materials  
    X S L 

Fugitive dust from the construction areas and raw materials 

stored on or transported to site  
    X S L 

Vibration (West Green 

Ave.) 

Vibration impact on persons residing nearby     X M L 

Vibration impact on houses/structures nearby     X M L 

Vibration (Mobay 

Perimeter Road and 

Long Hill bypass) 

Vibration impact on persons residing nearby     X S L 

Vibration impact on houses/structures nearby     X S L 

Hazards - Flooding 

Increased runoff volume downstream      X M L 

Increased erosion and scour      X M L 

Increased debris flow and sediments deposits downstream     X M L 

Increased concentration of contaminants      X M R 

Biological 

Terrestrial Flora 

Habitat fragmentation and associated destructive issues 

(barriers to movement, division of continuous populations, 

increased incidence of fire and vulnerability to invasion by exotic 

and native pest species and diseases). 

    X S L 

Habitat Loss     X M L 

Accidental or intentional removal of important plant species and 

resulting decrease in diversity. 
    X S L 

Human encroachment, Urban Sprawl and Invasive resulting 

from land clearance 
    X M L 

Dusting and emissions from raw material storage and 

transportation 
      S L 

Fauna 

Habitat fragmentation       X S L 

Habitat Loss and Degradation     X M L 

Noise displacement     X S L 

Mangrove Community 

Mangrove Loss from land clearance     X M L 

Sediment Loading     X M L 

Mangrove Prop Root Community degradation     X S L 

Benthic Community 
Seagrass     X S R 

Meiofauna, filter feeders and fish     X S R 

Human/ 

Social 

Housing/ Residents 
Displacement, relocation and resettlement of residents within 

cut and fill areas. 
    X S R 

Educational Facilities Displacement of two schools within alignment     X S R 
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CATEGORY IMPACT 
DIRECTION 

MAGNITUDE EXTENT 
POSITIVE NONE NEGATIVE 

Noise and dust nuisance on nearby schools within 100m of 

alignment 
    X S L 

Reduced Access     X S L 

Employment Direct, indirect and induced job opportunity X     M N 

Water Supply 
Groundwater (well) Contamination from roadway construction     X M R 

Groundwater contamination from on-site wastewater disposal     X M R 

Water Supply - NWC 

Distribution Network 

Destruction of existing water supply pipelines     X M R 

Disruption of water supply     X S R 

Sewerage/Wastewater 
Destruction of sewerage pipelines     X M R 

Disruption of sewerage services     X S R 

Solid Waste Waste generation from on-site activities     X S R 

Telecommunications 
Potentially impacted Infrastructure within 100m buffer from 

alignment 
    X S N 

Transportation 

Existing road wear and tear from trucks     X S L 

Traffic disruption and congestion from trucks     X S R 

Dust pollution from trucks carrying material     X S L 

Accident/damage risk to other vehicles     X M L 

Health and Emergency 

Occupational Health and safety of workers     X M L 

Community health and safety of residents     X M L 

Noise and dust pollution to health care facilities     X S L 

Disruption of access to health care facilities from road works     X S L 

Disruption of construction activities due to safety and security 

issues in volatile areas through which the alignment runs 
    X M N 

Recreational and 

Social 

Displacement of two churches within alignment     X S R 

Noise and dust nuisance on nearby facilities within 100m of 

alignment 
    X S L 

Industry and Economy 

Increased commercial activity X     M N 

Decreased commercial activity     X M N 

Displacement of shops/stalls and other commercial entities 

within alignment 
    X M R 

Tourism  Noise, dust and traffic nuisance     X S L 

Land Use 

Southwestern end of Mobay Perimeter Road alignment 

traverses the Bogue Lagoon Creek Game Reserve 
    X M L 

West Green road works footprint touches eastern boundary of 

the Bogue Lagoon Creek Game Reserve 
  X   N None 

Total of 573 land parcels impacted by proposed alignments     X S L 

Aesthetics  Reduced visual quality     X S L 
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CATEGORY IMPACT 
DIRECTION 

MAGNITUDE EXTENT 
POSITIVE NONE NEGATIVE 

Heritage and 

Archaeological 
Historic Sites 

Impact to historic houses/structures at Anchovy and Taíno site, 

Barnett Old Bridge, house and ruins at Providence. 
  X   N None 

Impact to Fairfield Hotel      X S L 

Impact at Rocklands Bird Sanctuary.     X S L 

 

Operation 

CATEGORY IMPACT 
DIRECTION 

MAGNITUDE EXTENT 
POSITIVE NONE NEGATIVE 

Physical 

Drainage and Stormwater 

Blockage of drainage crossings may result in localized flooding or 

inundation 
    X S L 

Erosion and scouring of riverbed resulting from increased flow 

velocity from Montego River Realignment 
    X S L 

Sediment deposition around meanders of river channel resulting 

from erosion from Montego River Realignment 
    X S L 

Stormwater peak flows reduced upon reaching Bogue wetland     X S L 

Contamination and destruction of sinkholes and groundwater 

network 
    X S L 

Noise (Mobay Perimeter 

Road) 

Proposed UWI Western Campus would have noise levels from the 

traffic (2021 and 2041) using the highway, above the NRCA day 

time noise standard (along the Mobay Perimeter Road) 

    X S L 

Noise (Long Hill bypass) 

Six schools along the Long Hill bypass would have noise levels 

from the traffic (2021 and 2041) using the highway, above the 

NRCA day time noise standard  

    X S L 

Two churches along the Long Hill bypass had noise levels non-

compliant with the NRCA night time standards for both the 2021 

and 2041 traffic  

    X S L 

Noise (Barnett Street) 

Three schools would have noise levels from the traffic (2021 and 

2041) using the road above both the NRCA day and night time 

noise standards and One school non-compliant with the NRCA 

night time noise standard (in the vicinity of the Barnett Street road 

works) 

    X S L 

Catherine Hall Health Centre had noise levels non-compliant with 

the NRCA day and night time standards for the 2041 traffic (in the 

vicinity of the Barnett Street road works) 

    X S L 

Two churches had noise levels non-compliant with the NRCA night 

time standards 2041 traffic and once church had noise levels 
    X S L 
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CATEGORY IMPACT 
DIRECTION 

MAGNITUDE EXTENT 
POSITIVE NONE NEGATIVE 

non-compliant with the NRCA night time standards for both the 

2021 and 2041 traffic  (in the vicinity of the Barnett Street road 

works) 

Noise (West Green Ave.) 

Five (5) schools had noise levels from the traffic (2021 and 2041) 

using the road above both the NRCA day and night time noise 

standards (in the vicinity of the West Green Ave. road works) 

    X S L 

Only Catherine Hall Health Centre had noise levels non-compliant 

with the NRCA Day and Night time standards for both the 2021 

and 2041 traffic (in the vicinity of the West Green Ave. road works) 

    X S L 

Holiness Born Again Church of Jesus Christ had noise levels non-

compliant with the NRCA Day and Night time standards for both 

2021 and 2041 traffic  (in the vicinity of the West Green Ave. road 

works) 

    X S L 

Occupational Noise 

Toll booth workers are exposed to varying noise levels and there 

is a potential for them to be exposed to noise levels detrimental 

to their health. 

    X S L 

Air Quality 

Vehicular emissions effect on nearby residential population     X S L 

Exposure of toll booth workers to vehicle emissions throughout 

the course of their work shifts.  
    X S L 

Vibration (West Green 

Ave.) 

Vibration impact on persons residing nearby     X M L 

Vibration impact on houses/structures nearby     X M L 

Vibration (Mobay 

Perimeter Road) 

Vibration impact on persons residing nearby   X   N None 

Vibration impact on houses/structures nearby   X   N None 

Vibration (Long Hill 

bypass) 

Vibration impact on persons residing nearby     X S L 

Vibration impact on houses/structures nearby   X   N None 

Hazards - Landslides 
The mid-section segment between chainages 12+800 and 

18+000 is the most vulnerable length to landslides 
    X S L 

Climate Change and 

Flooding 

Three (3) main channels contribute to flooding in their respective 

areas: Salt Spring Gully, North Gully and South Gully.  
    X S L 

Increased river velocity as a result of river realignment may lead 

to sediment deposition in the meanders of the river channel 

resulting in potential flooding. 

    X S L 

Biological 

Terrestrial Flora 
Increased access resulting in Invasive plants and animal intrusion     X M R 

Increased access resulting in logging     X S L 

Fauna 
Habitat Fragmentation     X S L 

Habitat Degradation     X S L 

Mangrove 
Mangrove degradation from improper drainage design resulting 

in poor hydrological conditions 
    X M L 
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CATEGORY IMPACT 
DIRECTION 

MAGNITUDE EXTENT 
POSITIVE NONE NEGATIVE 

Mangrove prop root community degradation     X M L 

Benthic Community 
Seagrass     X M L 

Meiofauna, filter feeders and fish     X M L 

Human/ 

Social 

Housing/Residents 

Improved access for development (residential, educational, 

recreational etc.) 
X     M N 

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 

Transportation 

Improved Level of Service X     M R 

Reduced traffic and delays X     M R 

Turning volumes may still result in some traffic build up on 

Howard Cooke Blvd. 
    X S L 

Health and Emergency 

Increase in traffic accidents as a result of speeding     X S L 

Light pollution impacts on nearby residences in the vicinity of Toll 

Plazas and Exit Ramps 
    X S L 

Natural hazards such as earthquakes, floods, fires      X S L 

Miscellaneous hazards such as stray animals, dead animals, 

fallen tree limbs, accumulation of dirt, gravel or other granular 

materials, oil spills etc. 

    X S L 

Industry and Economy 

Improved infrastructure to boost Agriculture industry X     L N 

Increased tourism opportunity from access to new points of 

interest 
X     L N 

Increased recreational opportunity from access to new points of 

interest 
X     L N 

Increased efficiency of movement of goods and services island-

wide 
X     L N 

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 Road     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), it is recommended 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: 

1. Noise 

2. Dust 

3. Traffic and Transportation 

4. Water Quality 

5. Solid Waste and Wastewater 

6. Raw Material Storage and Transport 

7. Health and Safety 

8. Equipment Maintenance 

9. Drainage 

10. Community Management 

Other Related Studies and Plans 

Risk Analysis Study 

The first step in 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 combination of low, 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, coordinating and directing 

of available resources in order to respond to various natural and man-made disasters and situations.  

These will include the following: 

Å Natural Disasters 

Å Civil Unrest and Riots 

Å Bomb Threats and Acts of Sabotage 

Å Acts of Terrorism and Armed Attacks 

Å Diesel and Hazardous Material Stockpiling 

Å Security and Safety Information 

Å Medical Emergency Information 

Å Technological Emergencies 

Å Occupational Health and Safety 
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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 against adverse effects during both the 

construction and operational phases.  Reference must also be made to the drainage guidelines, 

òGuidelines for preparing hydrologic and hydraulic design reports for drainage systems of proposed 

developmentsó, jointly developed by the NWA, ODPEM 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 will be consulted 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 

individualõs standard of living should be lowered as a consequence of the 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 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 

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 timely re-vegetation 

of the site. The vegetation planted will be monitored over a minimum five-year period. 

CONCLUSIONS 

The safety and functional deficiencies that exists, plus overall capacity needs within Montego Bay, are 

prohibiting growth and development in the second city.  The proposed road works outlined within this 

report will certainly provide the desirable capacity to the road network in and around the city of 

Montego Bay, as well as offer the possibility of opening up new areas to development along the newly 

created corridors (Montego Bay Bypass and Long Hill).  From an economic feasibility standpoint, the 

base case with Gloucester Avenue being restricted is almost feasible, with an EIRR of 11.6%, NPV of -

3.0 million US dollars, and a high FYRR of 14.6%; therefore the project should not be delayed.  

The implementation 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 and disruptive right-of-way 

acquisitions, relocation of residents, businesses and utilities; and the adverse effects on noise, air 

quality and water resources).  
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1.0 INTRODUCTION 

1.1  PROJECT BACKGROUND 

1.1.1 Context and Relevance 

Montego Bay, Jamaicaõs second largest City, is located in the parish of St. James along Jamaicaõs north 

coast. It is Jamaicaõs premier tourist destination with possibly the largest concentration of tourist 

attractions on the island. It is also the home of Jamaicaõs busiest airport and welcomes cruise 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 centre with 

all its amenities lies at the heart of the city with its main thoroughfare along the coast.  The city of 

Montego Bay is a very important contributor to Jamaicaõs economic growth and development.   

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. There have been many calls over the years 

for a perimeter road to be constructed or other creative solutions to ease the traffic congestion in 

Montego Bay. Over the years there has been attempts to address the problems of traffic and the road 

network that significantly impacts traffic in the city. Past efforts to improve the traffic 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 these improvements, 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, the city also 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 lengthy delays caused by traffic related to flooding.  

The problem of flooding was addressed with the 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 

surrounding communities, garbage disposed in the gullies can clog the trash rack and cause flooding 

in the city and on the streets. These infrastructure developments therefore have not adequately 

addressed the flooding and flooding-related traffic problem in the city, hence, the continued calls for 

a perimeter road to be constructed. 
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Plate 1-1 Severe flooding in 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) in Montego Bay to reduce congestion 

in the city and to spur economic benefit.  The feasibility of the proposed project hinges on the losses 

incurred by the Montego Bay CBD, as a result of the issues previously mentioned due to the current 

road network. Significant travel time delays are experienced as main roads run through the central 

business district (CBD) whose capacity to handle current traffic volumes are below acceptable levels. 

The proposed bypass road connects to the A1 North Coast highway and runs on the outskirts or 

ôperimeterõ of the city circumventing traffic, signalised stops and pedestrian activity. 

1.1.2 Project Rationale 

1.1.2.1 Tourism Industry 

Tourism in Jamaica accounts for 15% of the national gross domestic product (GDP). Montego Bay is 

often referred to as the tourism capital of Jamaica and 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 leading 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 annum (Jamaica 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 and seaports. This traffic increase will ultimately 

result in: (1) Additional traffic through the city as the visitors try to access different attractions in and 

around Montego Bay and (2) Increase in traffic intending to bypass the city of Montego Bay as visitors 

seek access to attractions in other tourist destinations located in Negril and Ocho Rios. 

1.1.2.2 Transportation Infrastructure 
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The main coastal corridor in Montego Bay carries over 30,000 vehicles per day but operates as a major 

urban arterial with closely spaced signalized intersections to provide access to the city centre. Along 

the North Coast Highway (Elegant Corridor) traffic signals are spaced every 1 km while Howard Cooke 

Boulevard and Alice Eldemire Drive traffic signals are spaced 300m ð 500m 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 the city, the main coastal 

roads have existing capacity constraints and limited right-of-way for expansion. Currently, the coastal 

roads must provide access to the city, as well as provide 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 costs for existing 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 current traffic 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 2030 (see Section 4.2.1.10):  

¶ Reduce traffic  

¶ Reduce travel time  

¶ Reduce accident potential for both vehicular and pedestrian traffic  

¶ Stimulate economic growth  

¶ Create jobs  

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 savings, public 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 will not only provide 

additional capacity to the road network, but also offer the possibility of opening up new areas to 

development along the corridor.  Based on the economic assessment conducted during the 

preliminary design and feasibility study, the economic indicators show an Economic Internal Rate of 

Return (EIRR) of 11.6%, net present value (NPV) of -3.0 million US dollars, and a high First Year Rate 

of Return (FYRR) of 14.6%. 

1.2  PROJECT LOCATION 

The following four components are included in the proposed project (Figure 1-1): 

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 the Montego Bay Perimeter Road corridor is an 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 A1 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 Norwood (Figure 

1-2).   

The Long Hill Bypass Alignment component encompasses the construction of approximately 10.5 

kilometres of 2-lane, 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 connect the 

Montego Bay Perimeter Road with 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 (Figure 1-3).  

Barnett Street road improvement is located in Mount Salem, West Green and Catherine Mount (Figure 

1-2). It involves is the dualization of 1.06 km of the existing two-lane 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 two-lane bridge over the Montego Bay River in the 

vicinity of the West gate Shopping Centre.  

West Green Avenue improvement is located in Bogue (Figure 1-2) 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. 

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

1. Anchovy 

2. Bickersteth 

3. Bogue 

4. Catherine Mount 

5. Coral Gardens 

6. Fairfield 

7. Irwin 

8. John's Hall 

9. Montego Hill 

10. Mount Carey 

11. Mount Salem 

12. Norwood 

13. Porto Bello 

14. Salt Spring 

15. West Green 
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Figure 1-1 Location map showing all proposed project components (Barnett Street, Long Hill Bypass, Monetgo ay Periemter and West Green Avenue) 
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Figure 1-2 Location map showing proposed project components (Barnett Street, Montego Bay Perimeter and West Green Avenue) and communities 

through which each pass 



ENVIRONMENTAL IMPACT ASSESSMENT FOR THE MONTEGO BAY PERIMETER ROAD, LONG HILL BYPASS AND WEST 

GREEN AND BARNETT STREET UPGRADE, ST. JAMES  
7 

 

 

SUBMITTED TO: NATIONAL ROAD OPERATING AND CONSTRUCTING COMPANY LIMITED 

SUBMITTED BY: CL ENVIRONMENTAL CO. LTD. 

 

 

Figure 1-3 Location map showing Long Hill Bypass proposed project components 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 in Table 1-1. 

Additional background information for each are given in subsequent sections. 

Table 1-1 Contact information for the project proponent and project consultant 

Company and Role Address Telephone Website and Email 

National Road Operating and 

Constructing Company Limited 

(NROCC) 

Proponent 

4th Floor DBJ 

Building, 

11a Oxford Road 

Kingston 5, 

Jamaica 

Support: +1 (876) / 926-

7830/4808/ 929 -1581 

https://h2kjamaica.com.jm/home 

info@h2kjamaica.com.jm 

Ministry of Economic Growth 

and Job Creation (MEGJC) 

Employer 

25 Dominica 

Drive Kingston 5 

Tel: 876.926.1590 

Fax: 876.926.4449 

info@megjc.gov.jm 

http://www.mwh.gov/#!/  

Stanley Consultants, Inc. 

Implementing organisation 

Unit #27 

Seymour Park 

2 Seymour 

Avenue 

Kingston 6 

Tel: 876.622.7398 

Fax: 876.622.7411 
http://www.stanleyconsultants.com/ 

C. L. Environmental Company 

Limited 

Project consultant 

20 Windsor 

Avenue 

Kingston 5 

Tel/Fax: 876.756.0338  
info@clenvironmental.com 

http://www.clenvironmental.com/ 

 

1.3.1 The Proponent 

The Ministry of Economic Growth and Job Creation (MEGJC) is considered 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 Jamaica. It 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 Divisions, which 

are responsible for approximately 68 subject areas.   

The National Road Operating and Constructing Company Limited (NROCC), also known as the Grantor, 

is a public company formed to represent the Government of Jamaicaõs interest under a Concession 

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

of a tolled highway. 

NROCC entered into an arrangement with the Developer, Trans Jamaican Highway Limited (TJH) for 

the design, construction, operation and maintenance of the Highway 2000 toll road. The project was 

conceived as a public-private partnership and implemented as a buildΆfinance-operate and transfer 

(BFOT) 35-year 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 

https://h2kjamaica.com.jm/home
mailto:info@h2kjamaica.com.jm
mailto:info@megjc.gov.jm
http://www.mwh.gov/#!/
http://www.stanleyconsultants.com/
mailto:info@clenvironmental.com
http://www.clenvironmental.com/
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affected by the Highway alignment on behalf of the Government of Jamaica and 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 50-year BFOT concession with Jamaica North South 

Highway Company (JNSHC). 

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 agencies.  They are ranked #76 among ENRõs Top 500 Design Firms and 

#129 among the Top 225 International 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, permitting, environmental 

analysis, construction management, program management and alternative project delivery. 

1.3.3 Project Consultant 

C. L. Environmental Company Limited has been incorporated in Jamaica as a Limited Liability Company 

since August 2000.  The Company provides consultancy services to both governmental and non-

governmental agencies, local and overseas.  The company comprises a range of professional skills 

and includes environmental scientists, marine ecologists, environmental engineers, waste 

management specialists, 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 numerous environmental 

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 Environment, the Remediation of the American Airlines 

Flight 331 Accident Site at Norman Manley International Airport, the Ausjam Gold Mine Cyanide Spill 

in Clarendon, Environmental Assessment Road Rehabilitation Works for the Moneague Lake Flooding 

in St. Ann for Bouygues 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 company are 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 policy development, organisational evaluation operational management, 

project management, noise modelling, water quality assessments, solid waste and medical waste 

management and waste treatment design and implementation.  The combined inter disciplinary 

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 development fall under the category of òNew Highwaysó, and 

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 proposed project.    

The Permit Application for the proposed project, the Environmental Impact Assessment for the 

Montego Bay Perimeter Road, Long Hill Bypass and West Green and Barnett Street Upgrade, St. James 

was submitted on 1 March 2018. It was decided that an Environmental Impact Assessment (EIA) was 

required and the Terms of Reference (TORs) (Appendix 1) were established by the National 

Environment and Planning Agency (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 be seen in Appendix 2. This report 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 COMPREHENSIVE DESCRIPTION OF 

THE PROPOSED PROJECT 

2.1  PROJECT DEVELOPMENT AND PRELIMINARY 

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) in Montego Bay to reduce congestion in the city and to spur economic benefit. 

The feasibility study undertaken by SCI comprised an amalgamation of various supporting studies and 

reports generated contain detailed information regarding the respective aspect of the project. These 

supporting documents are as follows. 

Å Origin-Destination Study 

Å Structures Assessment Memorandum 

Å Engineering Geological Survey Report (Volume 1) 

Å Preliminary Geotechnical Design Memorandum 

Å Environmental Report 

Å Economic Feasibility Report 

Å Traffic Report 

Å Alignment Alternatives Report 

Å Drainage Report 

Å Design Concept Report 

Å Preliminary Plans 

2.1.1 Alignment Alternatives 

Using the available digital elevation model (DEM), several alignments for the perimeter road were 

modelled and optimized. 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, socio-economic and engineering attributes and potential 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.  Section 7.0 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 

development of a design concept for the Montego Bay Perimeter Road included various studies and 

reports. Studies began in 2016 with an origin-destination study and continued through to September 

2017 with traffic, alternative alignment and geotechnical studies. The Origin-Destination (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 A1/Elegant Corridor). The objective of the OD study was to record vehicle travel patterns 

during the workweek by capturing internal and external traffic commuting 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 drainage criteria. Connections to the existing 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 right-of-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 for drainage structures. The drainage 

report also includes climate change considerations, highway impact on wetlands, the realignment of 

the Montego River among others. 

2.1.4 Geotechnical Study 

Based on the location of the preferred 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 Road alignment. Potential structure locations are based on the proposed 

perimeter road alignments, crossroad alignments, and drainage features. 

2.1.6 Environmental Report 

A desk review of environmental impacts was conducted for the preferred alignment of the Montego 

Bay Perimeter Road. The 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 indices used in the analysis, 

followed by the methodology, data inputs for each part of the model, and a presentation of the results, 
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including various sensitivity analyses, as summarized in the economic conclusions derived from the 

model. 

2.2  PROJECT CRITERIA AND STANDARDS 

The standards used to govern the proposed project shown in Table 2-1 in priority order.  The design 

controls used for the alignments are presented in Table 2-2. 

Table 2-1 Governing project standards 

Source: (Stanley Consultants Inc., 2018) 

PRIORITY AGENCY DOCUMENT  

1 Government of Jamaica (GOJ) Manual for Traffic Control Devices (MTW)  

2 American Association of State 

Highway and Transportation Officials 

(AASHTO) 

A Policy on Geometric Design of Highways and Streets  

3 AASHTO Roadside Design Guide  

4 AASHTO Standard Specifications for Highway Bridges, 16th Ed.  

5 Federal Highway Administration 

(FHWA) 

Manual for Uniform Traffic Control Devices for Streets 

and Highways (2003 Edition) (MUTCD)  

6 Ministry of Transport and Mining 

(MTW) 

Standard Details  

 

Table 2-2 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. òAó Class Main Road   

Design Vehicle  WB 15 (Turning Movements)  Terms of Reference  

 Passenger Car (Sight Distance)   

Level of Service  LOS C-Rural; LOS D-Urban  Traffic Report  

Number of Travel Lanes  Minimum 2 Lanes ð (1 in Each Direction) or 

based upon traffic demand or truck speed 

reduction 

Terms of Reference 

Design Traffic Volumes  To Be Determined  Traffic Report  

Pedestrian & Bicycle 

Requirements 

1.36m Sidewalks and Pedestrian  Terms of Reference  

Ramps in urban areas  Typical sections  

 
The proposed alignments are expected to have both urban and rural sections, the criteria for which 

are shown in Table 2-3 and Table 2-4. The proposed typical sections used for rural areas in the concept 

includes 4-3.65 lanes, paved shoulder and median barrier as shown in the typical section in Figure 

2-1. Urban cross-sections have the addition of kerbs and sidewalks as needed. A typical urban section 

is shown in Figure 2-2. 
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Table 2-3 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 of Reference 

4)  Grades 

     a. Level 

     b. Rolling 

     c.  Mountainous 

 

a. 3.5% 

b. 4.5% 

c. 6.0% 

AASHO Table 7-2 (2011 

Edition) 

5)  Cross Slope 

     a.  Travel Lanes 

     b.  Shoulders 

 

a. 2% 

b. 4% 

Terms of Reference; Typical 

Sections 

6)  Horizontal Alignment 

     a.  Max. Super elevation (e) 

     b.  Min. Radius (e-max) 

     c.  Min. Radius (NC) 

     d.  Max. Deflection w/o curve 

 

a.  6% 

b.  387 m curve 

c.  3195 m curve 

d.  0.95 Degrees 

AASHTO Table 3-9 

(2011 Edition) 

7) Vertical Alignment 

     a.  K value ð Crest VC 

     b.  K value ð Sag VC 

     c.  Minimum length of curve 

     d.  Max. change in grade w/o                                         

vertical curve 

 

a. K = 46 

b. K = 42 

c. 57m  

d. 0.4% 

 

AASHTO Table 3-34 (Crest); 

Table 3-36 (Sag) (2011 

Edition) 

8) Minimum sight distance 

     a.  Stopping 

     b.  Passing 

 

a. 173 meters 

b. 643 meters 

AASHTO Table 7-1 

(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 clearance ð Roadway Base 

above Seasonal High-Water Table or 

ditch design flows 

 

 

Table 2-4 Urban Roadway Design Criteria 

Source: (Stanley Consultants Inc., 2018) 

ELEMENT VALUE REFERENCE 

1) Design Speed 65 kilometres per hour Terms of Reference 

2) Lane Width 3.65 meters Terms of Reference 

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 Table 7-4 

(2011 Edition) 
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ELEMENT VALUE REFERENCE 

5) Cross Slope 

a. Travel Lanes 

b. Shoulders 

 

a. 2% 

b. 4% 

Terms of Reference; 

Roadway Typical Sections 

6) Horizontal Alignment 

a. Max. Super elevation (e)  

b. Min. Radius (e-max) 

c. Min. Radius (NC) 

d. Max. Deflection w/o curve  

 

a. 6% 

b. 154m curve 

c. 243m curve 

d. 2.0 Degrees 

AASHTO Table 3-13a (2011 

Edition) 

Low Speed Urban 

7) Vertical Alignment 

a. K value - Crest VC 

b. K value - Sag VC 

c. Minimum length of curve 

d. Max. change in grade w/o vertical 

curve 

 

a. K = 14 

b. K = 21 

c. 39m  

d. 0.8% 

AASHTO Table 3-34 (Crest); 

Table 3-36 (Sag) (2011 

Edition) 

8) Minimum Sight Distance  

a. Stopping 

b. Passing 

 

a. 95 meters 

b. 195 meters 

AASHTO Table-7-1 

(2011 Edition) 

9) Horizontal Clearance  

a. Poles & Above Ground Fixed objects  

b. Trees 

 

a. 1.2m from face of kerb 

(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 metersõ clearance ð 

Roadway Base above Seasonal 

High Water Table  
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Source: (Stanley Consultants Inc., 2018) 

Figure 2-1 Typical rural road section 

 

 

Source: (Stanley Consultants Inc., 2018) 

Figure 2-2 Typical urban road section 
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2.3  PROJECT FEATURES AND DESIGN 

2.3.1 Montego Bay Perimeter Road 

2.3.1.1 Road Segments 

2.3.1.1.1 Segment 1 ð 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 Drive to the end of the existing commercial area from chainage 10+000 

to 10+520 and utilizes the existing divided corridor. The existing corridor contains a grass median with 

two median openings. It is proposed that one of the median opening be closed and the remaining 

median opening be upgraded to provide exclusive right-turn lanes. 

Between chainage 10+520 and 11+600, a rural cross-section is proposed since the road is through 

virgin lands and sewer ponds. Barriers will need to be installed along sections of the 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. 

2.3.1.1.2 Segment 2 - Bogue Road to Fairfield Road (11+600-13+400) 

Bogue Road 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 end of this 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 land at 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%. 

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

The section from Fairfield Road chainage 13+400 to Porto Bello/Irwin chainage 17+000 is a rural 

section along the river, north of Fairfield and Irwin. It intersects the Adelphi main road in the vicinity of 

Porto Bello as well as a local road through Irwin. The interchange in this location was therefore 

designed as a split diamond to accommodate traffic on both sides of the river. Maximum grade in this 

area is 6.6%. 

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

Porto Bello/Irwin (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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2.3.1.1.5 Segment 5 ð 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 6 ð Salt Spring to Ironshore (21+400 to 24+000) 

Salt Spring (21+400) to Ironshore (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. 

2.3.1.1.7 Segment 7 ð Ironshore to North Coast Highway 24+000 to 24+900 

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 and residential subdivisions; therefore, a 

roundabout is proposed in the middle to accommodate internal traffic circulation. 

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 end (North 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 4-leg signalized intersection. The proposed Bypass will utilize the 

current cul-de-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 below. The modifications include exclusive left-turn and right-turn lanes. 

2.3.1.2.2 Global Gateway and Fairview Shopping Centre 

Along the Industrial Road there are two existing median openings. It is proposed that one of the median 

openings be formalized to include right-turn lanes for the Global Gateway property and a secondary 

entrance to the Fairview Shopping Centre. 

2.3.1.2.3 Bogue Road and Temple Gallery Road 

Bogue Road and Temple Gallery intersection is proposed to be grade separated. The grade separation 

can be accomplished with a tight diamond interchange that accommodates two right turn lanes on the 

northbound off-ramp and double right-turn lanes from the westbound Temple Gallery leg. 

2.3.1.2.4 University of the West Indies and West Village Residential Development 

The intersection with 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 right-turn lanes. 
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2.3.1.2.5 Fairfield Road 

A trumpet 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 proposed 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. 

2.3.1.2.7 Irwin/Porto Bello/Adelphi 

The communities of Irwin and Porto Bello are currently separated by the Montego River, therefore 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 communities 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 phases of the Montego Bay Bypass. 

2.3.1.2.9 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 in this area 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 of the interchange, and this can be achieved with a partial clover-leaf 

interchange. Unfortunately, this interchange configuration requires more right-of-way than a standard 

diamond. 

Alternatives considered include: 

¶ Limiting access at this interchange location, that is removing the ramps north of the 

interchange and in doing so eliminate trips between Ironshore to Salt Spring. The footprint of 

this half diamond interchange was used to develop the land acquisition areas and costs. 

¶ Eliminate the inter-change due to the potential impact on residential structures and create an 

alternate connection to the highway via the Cornwall Courts Inter-change, which is in proximity 

to Salt Spring. 
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2.3.1.2.11 Quebec Avenue 

Where the proposed Bypass 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 communities 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 North Coast Highway, commercial and residential developments are 

expected to occur. A roundabout is therefore proposed in this area to provide some traffic calming and 

access for these developments. 

2.3.1.2.13 North Coast Highway 

In order to accommodate projected traffic from the proposed Bypass and the intersection with the 

North Coast Highway, a signalized intersection is recommended. The current intersection already has 

exclusive right-turn lanes, therefore, to accommodate the bypass, the eastbound right-turn lane would 

just need to be extended and a westbound left-turn 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 on dialogue 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% grade. 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 section. 

2.3.1.4 Drainage 

2.3.1.4.1 Design Guidelines 

The following design guidelines were used to determine the capacity of the drainage structures: 

¶ Bridges crossing the Montego River were designed to convey flows associated with the 100-

year, 24-hour frequency storm. 

¶ 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 100-year flow 

hydraulic grade line (water level). 
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¶ All other hydraulic structures were designed to convey the 25-year return period storm without 

surcharging and the 100-year storm with a maximum surcharge of 1000 mm above the top of 

the culvert. 

¶ Minimum culvert sizes were 900mm diameter. 

¶ All other stormwater drainage systems (roadside ditches, swales, storm sewers, catch basins, 

gutters, pavement) were designed for the 10-year storm. The hydraulic grade line (water level) 

for roadside ditches and swales was designed to be below the roadway pavement structural 

section. 

2.3.1.4.2 Hydraulic Assessment, Drainage Structures and Conveyance Capacities 

The culverts were modelled using the Bentley Culvert Master Software v3 which was developed 

specifically for modelling culverts. The culverts were designed to convey the 25-year design discharge 

without surcharge and the 100-year discharge with maximum surcharge of 1.0m. The bridge structures 

crossing the Montego River and the tucker Spring were analysed using the HY-8 Culvert Hydraulic 

Analysis Program v7.4.  A summary of the required drainage structures and their conveyance 

capacities are presented in Table 2-6. 

An overview of the hydrological analysis conducted for input to the hydraulic assessment may be found 

in section 3.1.5.1. 
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Table 2-5 Proposed drainage structures and conveyance capacities 
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2.3.1.4.3 Special Drainage Conditions 

The following sections are highlighted owing to special drainage conditions 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 of the Montego River. 

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

to the Montego River). 

8 -  Chainage 17+160: Bridge structures where the highway and an access road (connecting the 

Porto Bello and Irwin communities) crosses the Montego River. 

WETLAND AREA (CH 10+500 ð 11+400)  

The highway passes through the wetland area as shown in Figure 2-3. The highway in this area will be 

raised between 2 to 3 meters above ground for road stability and to prevent flooding of the roadway. 

This would create a divide in the wetland and cause flooding and water stagnation on the upstream 

side of the highway. To mitigate this, four 1.5m diameter balancing culverts will be installed at 

approximately 300m intervals to allow for the mixing and movement of water to continue within the 

wetland. This will allow storm runoff to continue to be conveyed to the sea and to prevent water 

stagnation on the upstream side of the highway. 

 

Figure 2-3 Placement of culverts in wetland area (CH 10+500 ð 11+400 ) 

 

MONTEGO RIVER REALIGNMENT (CH 13+600 ð 14+000)  

The Concept Plans calls for the realignment of a section of the Montego River in the Fairfield area. The 

proposed realignment is between chainage 13+600 and 14+000 (Figure 2-4) and is proposed for the 

following reasons: 
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¶ The highway crosses the river twice in this area and would require the construction of two 

major bridges. 

¶ 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 and expensive design. 

The realignment could cause potential increase flow velocities, but this is expected to be insignificant 

given the size of the Montego River. 

 

Figure 2-4 Proposed Montego River realignment 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 is designed to convey the 100-year 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 design discharge was computed as 140.7 m3/s for the 100-year storm. Based on the 

hydraulic analysis, a double-cell 5.0m x 4.5m box culvert is proposed which has a flow capacity of 

approximately 170 m3/s. This flow capacity, being greater than the 100-year design flow, is sufficient 

to convey the 100-year design discharge without surcharge. 

BRIDGE STRUCTURES 

The Concept Plans call for two bridge structures across the Montego River as follows (Figure 2-5): 

1. At the highway crossing at chainage 17+160 

2. At the access road crossing. 
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The close proximity of the bridges means the required flow capacity for both structures are the same. 

The bridges are designed to convey the 100-year return period storm. Saturated conditions within the 

watershed was represented by a CN value of 84. With a watershed area of approximately 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 m2 

b. Access road crossing ~ 365 m2 

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

discharge with adequate freeboard. 

 

Figure 2-5 Bridge crossing of the Montego River 

 

2.3.1.5 Structures 

Drainage structures of less than 6.0m in length will be spanned by culverts or RCBCs, as discussed 

previously. Bridge structures 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, 4 mainline structures and 6 

crossroad structures, summarized in Table 2-6.  Superstructure types considered include cast-in-place 

(CIP) conventionally reinforced concrete slab spans, precast/pre-stressed (PC/PS) concrete girders, 

and composite steel girders. All three types are viable and appropriate to the project and all three have 

been used successfully on previous Agency projects. 
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Table 2-6 Structure locations (bridges) 

 

2.3.1.6 Geotechnical Considerations 

It should be noted that design parameters and recommendations presented here are preliminary; the 

investigation program was limited for a project of this size and importance with a relatively small 

number of widely spaced borings. In some cases, no borings were advanced in areas with difficult 

access. Additional investigations and field verification of geotechnical conditions during construction 

by the designerõs geotechnical engineer/geologist is required to support and verify detailed design of 
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the project features. The following geotechnical parameters are provided based on available 

geotechnical data and previous highway construction experience in the region. 

2.3.1.6.1 Material Parameters 

Table 2-7 and Table 2-8 present the recommended rock and soil parameters. 

Table 2-7 Soil parameters 

 

Table 2-8 Rock parameters 

 

2.3.1.6.2 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 on the above soil parameters, an 

embankment slope of 1V:2.5H is recommended for the silty clay soils. Steeper slopes (1V:2H) may 

implemented if supported by additional investigations or construction observations indicating 

improved soil conditions. 

2.3.1.6.3 Excavation Slopes 

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 excavation 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 projectõs excavations will be through bedrock (limestone or gypsum) layers, with some of 

the excavations as deep as 37 m. Regional experience excavating in the local bedrock has resulted in 

using rock slopes of 4V:1H, with 1.5 m benches every 15 m. The suggested rock material properties 

support a typical design 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 designerõs geotechnical engineer or geologist will need to assess the conditions 
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during construction and make determination on slope adjustments or implementation of 

reinforcement or protection measures. 

2.3.1.6.4 Bridges 

There are nine proposed bridge locations for current alignment with many of the structures being 

within the gypsum bedrock zone. Based on the geological profile, the 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 of project structures. 

Table 2-9 shows the drilled pier design parameters for gypsum and limestone supported foundations 

are recommended based on the data contained in the geotechnical 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 proposed pier tip elevation to verify no cavities or voids are 

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

Table 2-9 Limestone and gypsum design parameters for drilled pier foundations 

 

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 will be 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, they will 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 anchor-Lattice 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 into account, AASHTO 

standard (Arterial Roads) is applied for this project. According to American standard òA Policy on 

Geometric Design of Highways and Streetsó (AASHTO, 6th Edition, 2011), combining different uses 

and trip modes along the road, the design speed along the route is 90 km/h and part of the road with 
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difficult terrain adopts 60km/h. Both are bi-directional 4-lane roads. The main design parameters are 

summarized in Table 2-10. 

Table 2-10 Design Parameters Montego 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 bi-directional 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 2.5 

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 culvert structures. 

2.3.1.9 Material Quantities 

Table 2-11 shows the quantities estimated for various construction related activities. 

Table 2-11 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 Bypass Alignment 

This component of the project encompasses the construction of approximately 10.5 kilometres 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 will essentially connect the Montego Bay Perimeter 

Road with the western end of the Phase 2B corridor of the East West Highway. 
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2.3.2.1 Road Sections 

2.3.2.1.1 Section 1 - Temple Gallery Road to Ramble Hill Road  

The Long Hill Bypass will 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 urban Intersection with òat-gradeó crossing. The alignment will proceed in a 

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%. 

2.3.2.1.2 Section 2 - Ramble Hill Road to Bogue Hill 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 in 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. The grades 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 highway travelling 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 

grade in this area is 5.6% for approximately 500 meters. 

2.3.2.1.4 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 farming 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 currently 

in the proposed alignment. This section of the roadway will have maximum slopes of 2.87% for 

approximately 1.5 km. 

2.3.2.1.5  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, will cause 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 section. The 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 Montpelier main road. 

2.3.2.2 Main Bridges 

Seven (7) bridges are planned for the Long Hill Bypass, all of which are overpasses (Table 2-12). 

Table 2-12 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 the Long Hill Bypass are outlined in Table 2-13. 

Table 2-13 Main Technical Design Parameters of Long Hill Bypass 

Item Unit Value 

Road grade  Arterial Road 

Design speed Km/h 95 

Road width m 10.9 

Number of bi-directional lanes No. 2 

Lane width m 3.65 

Width of medial strip m 0 

Width of hard shoulder m 1.5 

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 two-lane 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 two-lane bridge over the Montego 

Bay River in the vicinity of the West gate Shopping Centre. 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 Central Business district. 

The main design parameters for the Barnett Street Dualization are outlined in Table 2-14. 



ENVIRONMENTAL IMPACT ASSESSMENT FOR THE MONTEGO BAY PERIMETER ROAD, LONG HILL BYPASS AND WEST 

GREEN AND BARNETT STREET UPGRADE, ST. JAMES  
33 

 

 

SUBMITTED TO: NATIONAL ROAD OPERATING AND CONSTRUCTING COMPANY LIMITED 

SUBMITTED BY: CL ENVIRONMENTAL CO. LTD. 

Table 2-14 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 bi-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 

Camber crosswise slope % 2.0 

2.3.4 West Green Avenue Dualization 

West Green Avenue improvement is the dualization of the 0.82 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 round-a-bouts and the creation of signalized intersections, construction of 

sidewalks, concrete median barrier and drainage improvement. The aim is to improve the capacity to 

convey traffic between 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 outlined in Table 2-15. 

Table 2-15 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 of bi-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 

Camber crosswise slope % 2.0 

 

2.4  AUXILIARY PROJECT ACTIVITIES  

2.4.1 Construction Camps and Infrastructure 

The location of the construction camp/site(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 drainage requirements, location of interceptors, as well as wastewater and 

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 exact location of the site construction camp has 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 requirements, and 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 wastewater standards and the Ministry of Health requirements.  Along the 

alignment of the highway construction, portable toilets will be strategically 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 combination of both. 

2.4.2 Waste Management Plan 

2.4.2.1 Construction 

Solid waste will be disposed of in a manner approved by National Solid Waste Management Authority 

(NSWMA).  Removal and disposal of hazardous waste material shall be performed in accordance with 

all applicable government, county, parish, and local regulations. Submittal of documentation attesting 

to the method proposed for disposal of wastewater will need to be submitted. 

Efforts will be made to avoid and minimize spillage 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 

designed 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 freeboard to allow 

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 and other 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 will have 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 will also 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 plan. Forty-five-gallon drums will 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 will include; date, waste type, 

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

records of disposal will be kept ensuring effective management of ôcradle to graveõ and verification of 

disposal at the correct site.  The 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 the respective agent located at the site.  The time of arrival must be entered, and the 

ticket signed.  The driver will receive a copy of 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 unto the 

roadway along the route.  This will be done by an appointed agent.  Spot checks should be conducted 

by NEPA and/or the Local Planning agencies. 

2.4.2.2 Operation 

The only expected solid waste to be generated during operations will come from littering by users of 

the roadway and/or accidental spillage of debris/material etc. from trucks transporting said items. 

2.4.3 Utilities 

Details regarding the utility infrastructure (e.g. JPS, DIGICEL, FLOW, NWC etc.) falling within the 

proposed alignments and to be relocated are to be finalised. 

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 plans have not been finalized; however, upon finalization the plans will be shared with 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 areas (e.g. primary forest, 

endemic species etc.). These will be avoided where possible. 

 

2.4.5 Decommissioning and 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 with layers 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 re-vegetation of the site.   Please see section 6.3.4 for 

further details. 

2.4.6 Source of Raw Materials 

Thirty-one (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 river aggregate 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 quarry, the contractor must apply from the relevant 

Government authoritiesõ permits for mining and quarrying operation. 

Table 2-16 Summary of quarries and their respective locations and materials supplied in proximity to the 

project areas 

Quarry Operators Location Proximity (km) Material Supplied 

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 1.4 Limestone 

Ewen Corrodus Childermas, St. James 0.7 Limestone 

F.P.A Limited Wiltshire, St. James 0.3 Limestone 

Amrod Investment Co Long Hill, St. James 1.0 Limestone 

Amrod Investment Co Long Hill, 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 

Associates Ltd 
Kirkpatrick Hall, St. James 3.0 Limestone 

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 Supplied 

Spot Valley Sports, Ent. & 

Training Complex 
Spot Valley, Rose Hall, St. James 10.1 Limestone 

Garfield Dussard Lilliput, St. James 12.3 Limestone 

Jose Cartelloness 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 

Cornwall Aggregates John's Hall, St. James 10.1 Limestone 

 

 

Figure 2-6 Map showing Licensed Quarries in relation to the proposed project area 

 

2.4.7 Measures for Mitigating Environmental, Health and Safety 

Impacts 

2.4.7.1 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.  

ii) 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 bodies 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 construction.  The drainage of 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 operation phases 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 save the 

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) Re-vegetation 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 the air, conserve water 

source, reduce the noise, and beautify the road, therefore having the function of improving the 

road environment.  

v) The widening of road will impact the original alignment vegetation; therefore, the re-vegetation 

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 construction 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 drainage system. 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 aggregate 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, the spoil shall 

not destroy the vegetation, nor block the original discharge system nor pollute the water body. 

Stockpiling locations must be designated to enhance environmental protection.  

viii) Effective Environmental Management Plan, Occupational 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) Environmental Permit 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 (NRCA) to ensure 

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 Jamaica. Under 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 design of soil and water conservation are as follows:  

i) Based on the different geological conditions, the rational protection mode shall be adopted for 

the cut-and-fill of the side slope of the subgrade to ensure the stability of the side slope.  

ii) The existing water conservancy facilities and runoff system shall be retained as much as 

possible, the irrigation and drainage system changed due to the construction shall be 

rationalized to ensure smooth water flow and reduce the soil and water loss. 

iii) A re-vegetation design/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 effectively.  

iv) 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 dust control parameters.  

2.4.7.3 Construction Phase  

i) The sewage and wastewater generated during the construction shall be prohibited from being 

discharged randomly into the environment. The sewage and wastewater shall be treated in a 

designated central system or transported to a facility approved by the National Environment 

and Planning Agency (NEPA) to process and meet the discharge standard.  

ii) 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 measures and 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 be collected and 

treated in facilities approved by the NEPA in a timely manner.  

iii) 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 am -5:00 pm) to reduce the 

impact of noise on the residents.  

iv) If a batching plant is being used, the stabilized soil mixing with the fly ash, lime, cement, etc., 

shall be sprayed to stabilize 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 project have 

destroyed the original vegetation, the re-vegetation work shall be performed after the 

completion of road construction to reduce the adverse impact on the environment.  

vi) Heavy-duty vehicles transporting material to site must be covered 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.  

2.4.7.4 Operational Phase  

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

the road;  

ii) The traffic control and traffic movement shall be enhanced, and the vehicle shall maintain the 

minimum speed to reduce the tail gas emission;  

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

iv) The timely maintenance shall be made to reduce the noise pollution due to the vibration of 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 Project Timeline 

The estimated timelines for each phase are given in Table 2-17 below.  It is anticipated that the project 

will commence in the year 2020. 

Table 2-17 Table of proposed Project Timelines 

Phase Summary Description Expected Duration 

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 Construction Methods 

It is anticipated that the entire construction period for the project will last 26 months and will likely 

follow the procedures outlined in Figure 2-6. 
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Source: (CL Environmental Co. Ltd., 2013) 

Figure 2-7 Roadbed construction procedure  

 

2.5.2.1 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 works comprises removal and disposal 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). 

2.5.2.2 Excavation 

Excavation of soft material shall be done in layers from the top downwards (Figure 2-7). Bulldozers 

and excavators with hydraulic breaker will be deployed to remove the rock. 
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Source: (CL Environmental Co. Ltd., 2013) 

Figure 2-8 Earthwork excavation  

 

2.5.2.2.1 Roadbed Filling 

Figure 2-8 outlines the procedures that will be employed to do roadbed filling. The filling material will 

be transported to the construction site from the borrow area and dumped in the site, then spread by 

bulldozer and trimmed to control the design level. Then roller will be deployed to compact.  Filling 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 compaction will 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. 

  

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

Figure 2-9 Construction procedure for roadbed filling  
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Source: (CL Environmental Co. Ltd., 2013) 

Figure 2-10 The steps for transporting, spreading and compacting fill material 

 

2.5.2.2.2 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 materials are shown in Table 2-18. 

Table 2-18 Subgrade compaction standard and particle size of fills 

Source: (Stanley Consultants Inc., 2018) 

Type 
Subgrade level below 

finished grade (mm) 

Degree of compaction / 

CBR (%) 

Maximum size of fill 

material (mm) 

Embankment 

0͘300 96/8  100 

300͘800 96/5  100 

800͘1500 94/4  150 

̘1500 93/3  150 

Cut platform 0͘800 96/8  100 

 

2.5.2.2.3 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 be replaced by sand, 

coarse soil or other permeable materials, while for the deep soft soil, cement mixing piles or similar 

treatment solutions are recommended (Stanley Consultants Inc., 2018). 

2.5.2.3 Drainage and Retaining Wall Construction 

Forming the bedding with crushed stone after excavation, concreting to designed level. The reinforced 

concrete retaining wall will be constructed by employing backhoe, steel-fixer, carpenter and concreter. 

2.5.2.4 Pavement Construction 

The pavement works will follow the methodology outlined in Figure 2-10. 
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Source: (CL Environmental Co. Ltd., 2013) 

Figure 2-11 Pavement Construction Schematic  

 

2.5.2.4.1 Asphalt and Base Course Work 

The thicknesses of the asphalt and base course are 90 mm and 430 mm respectively. The graded 

material will be graded by bulldozer, levelled and spread by a spreader and then compacted to required 

degree of compaction. 

2.5.2.4.2 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). 

 



ENVIRONMENTAL IMPACT ASSESSMENT FOR THE MONTEGO BAY PERIMETER ROAD, LONG HILL BYPASS AND WEST 

GREEN AND BARNETT STREET UPGRADE, ST. JAMES  
45 

 

 

SUBMITTED TO: NATIONAL ROAD OPERATING AND CONSTRUCTING COMPANY LIMITED 

SUBMITTED BY: CL ENVIRONMENTAL CO. LTD. 

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

Plate 2-1 Asphalt Pavement Construction (Spraying)  

 

2.5.2.4.3 Asphalt Concrete 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 concrete (Plate 2-2). 

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

Plate 2-2 Transportation of Asphalt Concrete  

 

The asphalt concrete will be spread by three ABG-type Pavers equipped with auto-adjusting thickness 

devices and auto-levelling device and initially compacting device. The Paver will be adjusted to the 

best working condition to ensure the paving surface is even so as to reduce or to eliminate segregation. 
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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 possible (Plate 2-3). 

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

Plate 2-3 Asphalt Concrete Spreading 

 

2.5.2.4.4 Compaction of Asphalt Concrete 

Asphalt concrete shall be immediately compacted after spreading. The concrete shall be compacted 

by 10t dual-drum vibration roller immediately after the paving (Plate 2-4). 

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

Plate 2-4 Spreading and Compacting Asphalt Mixture  

 

2.5.2.5 Bridge Construction 

Bridge construction will be constructed concurrently 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 manpower. After the excavation is 

finished, the concreting work will be carried out. Five centimetre (5cm) thick concrete blinding will be 

poured before fixing reinforcements steel.  When steel reinforcements transported to the site and 

fixed, embed pier and abutment and connect with reinforcements. 

2.5.2.5.1 Construction of Pier and U-shaped Abutment 

Rough surface will be formed as the construction joints for the pier and abutment. Prefabricated hollow 

concrete slab/beam and pre-stressed concrete T beam will be adopted for bridge. 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. 

2.5.2.5.2 Post-tensioning of Pre-Stressed Concrete T Beam 

The tensioning equipment will 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. Strands 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, records will be properly kept and after 

tensioning, temporary protection treatment will be applied to anchor devices. 

2.5.2.5.3 Jacking to Position 

When pre-stressed completed, an Employer's Representative will check the tensioning records. Once 

approved by Employer's Representative, 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. 

2.5.2.5.4 Precast Beam Storage 

When the specified strength is achieved, the T beam can be transported to the storage area. 

2.5.2.5.5 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 the abutment 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 it in 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 in Figure 2-11. 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. Concrete 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. 

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

Figure 2-12 Culvert Construction Procedure 

 

2.5.2.7 Transportation Considerations 

2.5.2.7.1 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 vehicles 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 and tailboards. 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 

2.5.2.7.2 Potential Road Diversions 

Potential road diversions will be discussed and agreed upon by the proponent and relevant authorities 

and subsequently announced to the public.  

2.5.2.7.3 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 and Abandonment 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, canteen etc.) and fuelling and repairs stations. 

2.5.2.9 Equipment and Machinery 

The following types of equipment and plants are anticipated for the construction phase. 

¶ Bulldozer 

¶ Backhoe 

¶ Asphalt Paver 

¶ Dump Truck 

¶ Frontend Loader 

¶ Water Truck 

¶ Crane 

¶ Roller 

¶ Excavator 

¶ Grader 

¶ Concrete Batching Plant 

¶ Asphalt Batching Plant 

¶ Concrete Mixer Truck 

¶ Aggregate Crushing Plant 

2.5.2.10  Employment 

The proposed project is expected to employ local and expatriate persons during construction. The 

numbers are not yet known. 

2.5.3 Operation 

2.5.3.1 Activities 

Toll plazas have not been included in the design plans or estimate; however, areas have been 

identified where toll plazas can be located (Section 2.3.1.3) 

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 the Technical Report for the NFE North Holdings Ltd. 

Montego Bay Micro-LNG Receiving Terminal, 2016. 

Montego Bay has a subtropical to tropical climate, with yearly minimum temperatures averaging 22.3 

ºC and maximum temperatures averaging 29.8 ºC (Table 3-1).  Mean monthly temperatures are lowest 

in January and 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 (Table 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 annual wind 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 from the E to SE. 

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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Table 3-1 Monthly Averages of Climatological Data for Montego Bay (Sangster International Airport)  

Month  
Maximum 

Temperature (ºC)  

Minimum 

Temperature (ºC)  

Rainfall 

(mm) 

Number of 

Rain days 

Relative Humidity 

- 7am (%)  

Relative Humidity 

- 1pm (%) 

Sunshine 

(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 23.5 53.0 7 82 70 8.3 

August 31.4 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  31.4 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 50-year return period monthly mean rainfall for Montego 

Bay ranges from a low of 27 mm in March to a high of 166 mm in October (Figure 3-1).  The rainy 

season is from August to December and the dry season from January to July.  

 

Figure 3-1 Monthly Rainfall Distribution (Sangster International Airport, Montego Bay)  

 

3.1.1.1 Fog Formation 

Fog is clouds 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 mixtures of 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 humid. 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 conditions 

are ideal (clear skies, particulates so that the water vapours can coalesce), light winds (<6.7ms-1), 

humid air) and the difference between air temperature and dewpoint is 3 oC or less then fog will form.  

The types of fog are separated into three main categories, 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 warm air rises, 
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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 mixing with warm 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 was set April 11 ð May 1, 2019 in Montpelier.  The data indicated that between 

7pm and 8 am during the time period, the difference between the air temperature and dewpoint were 

Ò 3oC (Figure 3-2) and wind speed was below 6.7 ms-1.  This indicates that there is a potential for fog 

formation.  Fog formation in the area was confirmed by personal communications during the structure 

survey. 

 

Figure 3-2 Temperature and dewpoint at Montpelier (April 11 ð May 1, 2019) 

3.1.2 Topography and Geomorphology 

The topography and geomorphology is described in this section in reference to the milepost along the 

proposed road alignment. The mileposts are expressed in the format km+m.  The locations in the 

descriptions are rounded to 50m. 

3.1.2.1 Montego Bay Perimeter Road 

The proposed Montego Bay Perimeter Road starts in the coastal alluvial plains of the Montego River 

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 point the morass area to the west of the sewage treatment plant. The 

topography is 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 the urban 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 traverses 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 River (Figure 3-3 - Figure 3-8).   

After crossing the Fairfield road (13+400) the Perimeter Road turns east where it enters back in the 

coastal alluvial plains of the Montego River and intersects with a meander of Montego River. The 

meander will be removed by straightening the river, shifting the Montego River and the confluent with 

Tucker Spring to the north (13+700).  At milepost 14+200 the road leaves the 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 general easterly 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 Montego River (17+100) 

and makes a sharp turn to the north to start the traversing of the E- W 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 topography of rounded hills and 

closed depression.  The edge of the plateau has been deeply incised by ephemeral drainage systems 

in areas weakened by fractures and joints. One of these ephemeral drainage systems is the White Gut.  

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 parallel to the White Gut 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 divide, the road also crosses 3 minor tributaries 

of the North Gully at mile posts 20+800, 21+000 and 21+200 Figure 3-3 - Figure 3-8).  

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 least one of the distinctive large-scale 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 an elevation 

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+900 (Figure 3-3 - Figure 3-8). 
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Figure 3-3 Digital elevation model for Montego Bay Perimeter Road, West Green and Barnett Street 
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Figure 3-4 Slope, Montego Bay Perimeter Road, West Green and Barnett Street 
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Figure 3-5 Mile post location referenced in morphological description of Montego Bay Perimeter Road 

(entire alignment) 
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Figure 3-6 Mile post location referenced in morphological description of Montego Bay Perimeter Road 

(western segment of alignment) 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































