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1 Executive Summary

This Environmental Baseline pertains to the Gladstone Road Improvement Project (GRIP) on the island New
Providence, The Bahamas. An Environmental Baseline documents existing site conditions and outlines
environmental management techniques to manage construction practices. An Environmental Baseline shall not be
considered an Environmental Impact Assessment.

The Government of The Bahamas (GOB) through the Ministry of Public Works (MOPW) seeks to undertake the
widening of Gladstone Road from a single lane to a dual carriageway (4 lanes). In addition to increased vehicle
capacity, the improvements will include junction improvements, installation of medians, drainage facilities, street
lighting, traffic signs, and road markings. These improvements to Gladstone Road are collectively referred to as the
Gladstone Road Improvement Project (GRIP).

Gladstone Road is a main arterial road connecting John F. Kenney Drive to Carmichael Road along a predominantly
north/south axis. It is a 2.93 mile (15,486 ft.) long, single carriageway within a 100ft wide road reservation.
Gladstone Road provides access to commercial entities, education institutions, places of workshop and religious
organizations, an entertainment complex, and residential areas. As a primary route to the center of the island of
New Providence, it is subject to long delays and high traffic volumes daily. This congestion is anticipated to worsen
with population growth and new development.

Biological Baseline

The perimeter of the GRIP Corridor, where undeveloped, is predominantly interior upland with the exception of
wetland on the periphery of Lake Cunningham at the Gladstone Road and JFK Roundabout. Realignment of the
JFK roundabout to north and west may necessitate up to one (1) acre reclamation of Lake Cunningham with an
unavoidable loss of the wetland periphery including individuals of Rhizophora mangle (red mangrove). Elsewhere
wetlands exist as part of the Lake Killarney floodplain in close proximity and west of the Gladstone Road 100 ft
right-of-away. Three (3) vegetation type classes were encountered within the Gladstone Road survey area — Human
Altered, Pine Woodland and Dry broadleaf evergreen formation (DBEF).

Sixteen (16) invasive species were observed almost exclusively in previously cleared areas. Five (5) protected tree
species were recorded including Guapira discolor (Narrow leaf Blolly), Swietenia mahagoni (Mahogany), Pinus
caribaea var. bahamensis (Caribbean Pine), Caesalpinia vesicaria (Brasiletto) and Ceiba pentandra (Silk Cotton).

A combined twenty-one (21) avian species were observed during field investigations at Gladstone Road and Lake
Cunningham. Along the Gladstone Road corridor, traffic noise, and windy conditions contributed to the low count
of observed individuals with exception of the urban adapted Eurasian collard-dove Streptopelia decaocto and
Northern Mockingbird Mimus polyglottos. At Lake Cunningham, four (4) avian species observed are known
waterfowl and forage at lake for food.
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Traffic Assessment

Parsons prepared a Traffic Review and Analysis Report for the Gladstone Road Corridor (GRC) to inform the
number, locations, and geometric design of intersections to be implemented during the GRC expansion to 4 lanes
over a 2040 planning horizon. Capacity analyses confirmed operational issues at the Gladstone/JFK roundabout and
at the Gladstone Road/Fire Trail and Gladstone Road/Carmichael Road intersections. The lack of deflection for the
westbound approach to the JFK roundabout creates issues for other approaches. Recommendations include but are
not limited to the following: 3 Primary Roundabouts (JFK, Firetrail, & Carmichael) and 3 Secondary Roundabouts
(Munnings Drive, Aquinas College, & Farmer’s Market). This scenario provides for the greatest Level of Service
with the reorientation of the JFK Roundabout.

Socio-Economic

According to the 2010 Census, 246,329 persons reside on New Providence; it is the most populated island of The
Bahamas. Similarly, New Providence is the most densely populated island with a population density of 3,079
persons per square mile. This figure represents a 16.9% increase in population density on New Providence since
2000. The population of The Bahamas is projected to increase to 454,060 in 2040.

Gladstone Road provides access to commercial entities, education institutions, places of workshop and religious
organizations, an entertainment complex, and residential areas. As a primary route to the center of the island of
New Providence, it is subject to long delays and high traffic volumes daily. This congestion is anticipated to worsen
with population growth and new development. With expansion to a four (4) lane corridor, traffic management
communication to homes and businesses along this corridor is paramount. The Traffic Management Master Plan
shall include communication and grievance redress protocols for the public. Advanced notification will be provided
to homes and businesses to be affected by trenching and utility installation activities.

Recommended Best Management Practices for GRIP:

e Environmental Management Plan. An Environmental Management Plan (EMP) will be prepared for use
by the workforce prior to construction. An EMP provides the monitoring protocol to enforce best
management practices during construction.

e Sediment and Erosion Controls. BMPs reduce the potential for sediment transport during storm events
and entry into subsurface caverns and marine environment. Potential best management practices to consider
include a drainage plan, silt fencing and dewatering away from wetland features. Drainage has been
designed to avoid direct surface drainage into the wetlands and floodplain. To account for climate change,
calculated flows were increased by 10% based on present drainage volumes and present sea level rise.

e Traffic Management Master Plan. The Contract will prepare a Traffic Management Master Plan
(TMMP) to address the reduction of road network capacity during construction. The TMMP will address:
safe access to the site, the effects of noise, dust, vibration, and exhaust fumes, communication, and
grievance redress.

e Materials Storage and Fuel Storage. Materials storage should be kept away from sensitive environmental
features. Fuel storage and refueling should adhere to best practices, including raised storage with either
110% containment mechanism or doubled walled tanks in the event of spill.
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e Invasive Species Removal. Removal of invasive species considered a threat to small island nations will
slow the proliferation of unwanted plant species. It is recommended that the developer perform routine
removal of saplings to prevent recolonization.

o Protected Tree Species & Planting with native tree species. Where feasible, protected trees will be
avoided and/or saved for reuse in planting. Permits to Harvest a Protected Tree will be applied for under
the Forestry Unit. Additionally, the landscaping program will feature native species and protected tree
species planting to encourage visits by native fauna.

e Reduce Light Pollution. Install lighting that meets guidelines for the International Dark Sky Association
(IDA) to reduce light pollution impacts to residences and to preserve night skies.

e Mangrove Mitigation. Reclamation of Lake Cunningham will be mitigated by mangrove planting ata 2:1
ratio. Two (2) mangroves will be planted for each mangrove removed due to reclamation activities.

e Pedestrian and Bicycle Improvements — Social Benefit Optional. Improved access to sidewalks with
design considerations for a bicycle pathway will provide social benefit to the residents and users of
Gladstone Road.

Conclusion

The Gladstone Road Improvement Project (GRIP) occurs largely within the right-of-way of an existing arterial road
that has incurred increasing vehicle volume due to the expansion of industrial, commercial, and residential uses
along the Gladstone Road corridor. This congestion is anticipated to worsen with population growth and new
development. Traffic analyses were prepared using leading traffic software to determine new intersection location
and design recommendations based on present volumes and 2040 planning horizon. The level of service is expected
to increase with the 4 lane expansion and JFK roundabout realignment with additional consideration for long-term
service at the JFK intersection.

GRIP will result in an unavoidable loss of vegetation; however, as a previously disturbed site with land use
remaining the same, the roadway expansion will result in increased vehicle capacity and installation of drainage
controls to address seasonal flooding and weather variations due to climate change. Realignment of the Gladstone
Road and JFK Roundabout will result in an unavoidable loss of wetlands to be mitigated by beautification of the
southern shoreline of Lake Cunningham and mangrove planting. Additional options to mitigate impacts include the
creation of a pedestrian and cycling trail and installation of lighting approved by the International Dark Sky
Association.

The Project’s Environmental Management Plan (EMP) will include a Traffic Management Master Plan to outline
best management practices to ensure the health and safety of the travelling public and local business operators and
residents during construction. Additionally, the EMP will contain measures for erosion and sediment control, and
practices for prevention of pollution to groundwater as Lake Killarney’s floodplain extends east to Gladstone Road.
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2 Purpose and Scope

An Environmental Baseline Terms of Reference (TOR) is prepared for consultation with the Department of
Environmental Planning and Protection (DEPP). This Environmental Baseline: GRIP is written according to the
TOR to which DEPP has stated its ‘no objection’.

An Environmental Baseline documents existing site conditions and outlines environmental management techniques
to manage construction practices. The document serves as a botanical and physical record prior to site clearing. Its
purpose is to record existing conditions, highlight potential issues of environmental concern, and to recommend
practices for environmental management during construction. The project area and its area of influence shall be
known as the “site’. An Environmental Baseline shall not be considered an Environmental Impact Assessment.
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3 Project Description

Gladstone Road is a main arterial road connecting John F. Kenney Drive to Carmichael Road along a predominantly
north/south axis. It is a 2.93 mile (15,486 ft.) long, single carriageway with in a 100ft wide road reservation.

Gladstone Road serves as the primary route to major industrial center on the island of New Providence. As a primary
route, it is subject to long delays and high volumes of traffic on a daily basis that are anticipated to worsen with
new development.

The Government of The Bahamas (GOB) through the Ministry of Public Works (MOPW) seeks to undertake the
widening of the route from a single land to a dual carriageway. In addition to increased vehicle capacity, the
improvements will include junction improvements, installation of medians, drainage facilities, street lighting, traffic
signs, and road markings. The JFK roundabout redesign and two major intersection upgrades including the JFK and
Fire Trail; and Fire Trail and Carmichael Road. The limit of works for these three (3) intersections is three hundred
(300) feet on either side of Gladstone Road’s centerline.

To facilitate a higher level of service, six (6) roundabout scenarios were reviewed for the GRIP Corridor. Scenario
5 with improvements to six (6) intersections was identified as the optimal design with the level of service at B
(minor delays) or D (moderate delays), see Figure 3-2 Scenario 5 Primary Roundabouts.

Intersection Improvements:

e JFK Roundabout Realignment
e Munnings Roundabout

e Aquinas Roundabout

o Firetrail Roundabout

e Farmers Market Roundabout
e Carmichael Roundabout

These improvements to Gladstone Road are collectively referred to as the Gladstone Road Improvement Project
(GRIP).
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Figure 3-1 Map of New Providence, The Bahamas
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Figure 3-2 Scenario 5 Primary Roundabouts
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4 Physical and Biological Baseline

4.1 General Climate of The Bahamas

4.2

The climate of The Bahamas is considered sub-tropical; it lies in a transition zone between the temperate and tropical
zone. The archipelago spans 450 miles in longitudinal extent from 21°N to 27.5°N. The northern Bahamas
experiences cooler winters and higher amounts of rainfall compared to the southern Bahamas where annual
temperatures deviate less and the climate is markedly drier. The climate of The Bahamas is influenced by the sea
particularly, the Gulf Stream which lies between Florida and the Great Bahama Bank. (Sealey, 2006)

Average High and Low Air Temperature is given in degrees Fahrenheit for Nassau (Sealey, 2006)

Jan Feb | Mar | Apr | May |Jun | Jul Aug | Sept | Oct | Nov | Dec
High 773 | 775 |79.7 | 818 |846 |87.3 |[89.1 (893 |834 |84 |8L8 |787
Low 62.1 | 625 |63.8 |[66.2 |698 |733 |747 |748 |744 |719 |68.0 |63.8

New Providence can expect 57.1 inches and 137 rain days (Sealey, 2006). Rainfall is highest between the months
of May and November with peaks during June and October. Generally, prevailing winds are from the northeast with
a rotation to the southeast during the summer months, May to September. In winter, wind may shift to the northwest
due to cold fronts emanating from North America. According to the Bahamas Department of Meteorology, the
average wind speed is eight (8) knots.

Geology

The Bahamas archipelago exists on a partially exposed carbonate platform between the Atlantic Ocean and the
North American Plate. The platform surface geology is comprised mostly of oolitic limestones. Pleistocene
limestones, Holocene sands and marshland sediments extend to a depth over of four (4) miles below the surface.
Fourteen marine banks make up the surface plateaus; the largest being the Great Bahama Bank followed by the
Little Bahama Bank. New Providence forms part of the Great Bahama Bank.

Carbonate geology is highly porous and subject to atmospheric erosion leading to the formation of karst solution
systems including vast networks of subterranean caverns and Blue Holes. Rainfall and surface discharges quickly
infiltrate the permeable limestone. Most surface runoff drains into the porous ground or brackish tidal creeks; The
Bahamas has no freshwater rivers.

In general, the landscape of The Bahamas is flat with undulating ridges averaging 30 to 45 meters in height. Cat
Island has the highest point of elevation, 206 ft., at Mount Alvernia. Given these physical properties, The Bahamas
is subject to storm surge and wave action during tropical cyclone events.

It is not anticipated that cutting will be necessary into the ridge in the area of the Fusion Complex and Bayview
Cemetery to accommodate the road widening.
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Topography

Gladstone Road is predominantly flat with a gradual increase in elevation from south to north with a steep climb to
approximately thirty (30) feet at the Fusion complex followed by a rapid descent to the JFK and Gladstone
roundabout. With the exception of the Nassau Ridge, the majority of Gladstone Road is less than five (5) feet above
ground level.

Hydrological and Hydrogeological Resources

In The Bahamas, groundwater comprises the fresh, brackish, saline and hypersaline waters found in the near and
deep subsurface and in the lakes and ponds that intercept the surface. The Bahamas has no fresh surface water and
therefore, no freshwater lakes, rivers, or creeks.

Freshwater resources in The Bahamas originate from rainfall only and accumulate in Ghyben-Hertzberg lenses. The
Ghyben-Hertzberg lens consists of three (3) lateral zones: 1) freshwater where chloride ranges from 90 to 400 ppm;
2) a transition zone (brackish), approximately 1-2m think where chlorides increase rapidly from 400 to 1200 ppm;
and 3) a saline zone where chlorides rise above 1200 ppm. Freshwater is less dense than salt water, thus sits above
the saline zone separated by a brief mixing layer of brackish water.

On average, the freshwater lens occurs at a depth of two (2) to five feet (5ft.) below the surface. Ninety percent
(90%) of freshwater lens resources in The Bahamas are within five feet (5ft.) of the surface. Given the close
proximity of fresh water to the surface and the high porosity of limestone, over-extraction and pollution may lead
to depletion, saltwater intrusion, and/or contamination, impairing the fragile layer of freshwater over salt.

Threats to groundwater resources:

e Saltwater Intrusion. Saltwater intrusion to groundwater may occur due to 1) storm surge generated by
tropical disturbances; 2) sea level rise due to climate change; and 3) over-pumping/extraction of freshwater
aquifers.

e Development/Building Features. Canals and marinas have the potential to disturb subsurface freshwater
lens by allowing the sea to connect at the inland surface.

e Climate Change. Based on the IPCC 5" Assessment Report and the Coupled Model Intercomparison
Project 5 (CMIP5); climate change will alter existing rainfall patterns in The Bahamas. Climatology data
suggest that The Bahamas region will incur a three percent (3%) decrease in monthly rainfall averages with
an increase of intensity of rainfall events between October and February. Overall, total rainfall is expected
to decrease placing additional pressure on freshwater resources.

e Contamination. Groundwater is susceptible to contamination from untreated sewage, industrial wastes,
and leaking fuels; this vulnerability is particularly true for New Providence. New Providence is the most
populated island and has the highest population density.
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Figure 4-1Thickness of the Freshwater Lens — New Providence
Hydrology and Drainage Report — Gladstone Road

An Hydrology and Drainage Report including Rainfall Analysis, and Recommendations for Drainage was produced
in association with the Climate Vulnerability Assessment (CVA) for GRIP. Gladstone Road is predominantly flat
with a gradual increase in elevation from south to north with a steep climb to approximately thirty (30) feet at the
Fusion complex followed by a rapid descent to the JFK and Gladstone roundabout. With the exception of the Nassau
Ridge, the majority of Gladstone Road is less than five (5) feet above ground level. This low relief contributes
combined with the western edge of Lake Killarney’s floodplain contributes to poor drainage.

Flooding — GRIP

Flooding along the Gladstone Road corridor occurs and is exacerbated by several aspects. Lake Killarney and its
floodplains abut Gladstone Road to the west. Seasonal fluctuations in rainfall result in the high water table rising
during the wet season as rainfall exceeds evapotranspiration. Excessive rain coupled with sea level rise may hamper
drainage and result in prolonged internal flooding.

Additionally, there is extensive commercial development and large areas of impervious surface on and immediately
south of the Nassau Ridge. These impervious areas increase rainfall run-off volume and velocity into the corridor.
The combination of these factors results in flooding along Gladstone Road impeding travel.
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Rainfall Trend Analysis 2018

Drawing upon the Mott Hydrology and Drainage Report (2000) with updated rainfall totals from the Nassau
International Airport over the period 2000-2018, the total annual rainfall increased over the 67 year period ending
in 2018 to just above 55 inches per annum with annual totals varying from 35 inches to 75 inches.

Rainfall Patterns Observed:

e Rainy season (June to November) are sequential days of rainfall of varying amounts

e Dry season (December to April), by comparison, has single day events with a trace of rain at the beginning
or end of the period

e Distinct winter (January to March) cold front passages which produce rainfall events

e One day events account for only 27% of rain days in the wet season

e The wet season pattern often involves several day (2-9 in length) of rainfall of varying amounts

Stormwater Management — GRIP

It is expected that engineering controls for stormwater will prevent runoff into wetland areas along the periphery of
Lake Killarney and provide adequate drainage to maintain safe passage along an arterial roadway. These same
engineering controls will take into consideration storm surge impacts, inclement weather, and sea level rise
stemming from climate change.

Climate Change

Climate change will contribute to greater climate variability where changes may occur to precipitation patterns,
increase in frequency and intensity of storm events, extreme heat, global sea level rise, and alteration of wave
patterns leading to shoreline erosion. Given this climate variability, engineering and building designs should plan
for a scenario for future high anthropogenic greenhouse gas emissions.

Based on the IPCC 5" Assessment Report and the Coupled Model Intercomparison Project 5 (CMIP5); climate
change will alter existing rainfall patterns in The Bahamas. Climatology data suggest that The Bahamas region will
incur a three percent (3%) decrease in monthly rainfall averages with an increase of intensity of rainfall events
between October and February. Overall, total rainfall is expected to decrease placing additional pressure on
freshwater resources. For impacts to freshwater resources and generally hydrology in The Bahamas refer to Section
4.4 and the Climate Vulnerability Assessment in Section 12.2.

Climate and Transportation

In 2017, greenhouse gas emissions (GHGs) reached a record 49.2 GtCO; after remaining relatively stable from
2014 to 2016. Preliminary global CO; estimates indicate that emissions from fossil fuels, industry and cement for
2017 increased 1.2%. Fossil fuels, industry, and cement dominate total CO, emissions which have the largest impact
on total GHG emissions. Transportation is responsible for 24% of direct CO, emissions from fuel combustion with
road vehicles accounting for nearly three quarters of these emissions.
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In order to meet Sustainable Development Scenarios (SDS), measures to increase efficiency and reduce energy
demand must expand. However, it is anticipated that emissions will continue to grow due to:

e A continuation in consumer preference for larger, heavier vehicles negating the rise in electric vehicles.
e Arrising global GDP and online commerce with rapid delivery leading to increased road freight demand.

Direct (tank-to-wheel) GHG Emissions Reduction (Transport — Chapter 8/Climate Change 2014/IPPC)

e Avoiding journeys where possible.
e Model shift to lower-carbon transport system where investment is made to public transport, walking, and
cycling infrastructure. Modifying roads, airports, and ports to become more attractive for users and to
minimize travel time and distance.

e Lowering energy intensity by enhancing vehicle and engine performance, using lightweight materials,
increasing freight load factors, increasing passenger occupancy rates, and new technologies.

e Reducing carbon intensity of fuels by substituting oil based products with natural gas, bio-methane,
biofuels, electricity or hydrogen produced from low GHG sources.

Climate Vulnerability Assessment (CVA)

A Climate and Vulnerability Assessment accompanied the Hydrology and Drainage Report; the report in full is
provided in the Appendix.

Prioritized Hazards 2050 Horizon

Below is a Table identifying prioritized hazards based on possible impacts over time horizon to 2050.

(i.e.  Hurricanes)  create
conditions that raise sea
levels.

Climate Aspect Description Impact Recommended Best
Practice

Coastal Flooding | On New Providence, coastal | Hazard maps and SLOSH | Residents and

flooding  occurs  during | models indicate the southern | emergency officials in

extreme low-pressure troughs | end of Gladstone Road could | the area south of

be impacted by severe
hurricane (Category 3+) surge
approach from the south.

Gladstone Road would
need to use the Corridor
for  evacuation and
access to impacted areas.

Inland Flooding

Southern New Providence has
historically experienced
inundation from storm surges,
flooding from heavy rainfall
from hurricanes resulting in an
accumulation of water, poor
drainage, saturated soils or

While flood prone area maps
do not identify Gladstone
Road as a vulnerable area,
these maps fail to consider
inland lakes merging with
flood waters. Should the Lake
Killarney floodplain overflow
east to Gladstone Road, access

Raise Gladstone Road to

allow safe  passage
during high rainfall
events.

Gladstone Road/EB/MARCH 2021



19

bloc
resu

ked drainage channels
Iting in inland flooding.

Groundwater

Saline Intrusion on

Salinization of groundwater

New Providence is the

result of rising sea levels,
saline intrusion, and storm
surges.

would be impeded along the

low-lying central porting.

Freshwater resources are a | Implement BMPs to
sensitive  resource.  The | prevent pollution to
freshwater lens has greatest | groundwater resources
depth in  Western New | including oil & water
Providence with portions of | separators and minimal
freshwater likely in close | erosion and sediment
proximity to GRIP. impacts.

Summary of Climate Change Projections to 2050

Climate Aspect

Result

Temperature Maximum daily and mean temperature are expected to increase by 1.97C by 2050.
Sea Level Rise 9.0cm (3.6 in) by 2030 20cm (7.9 in) by 2050 70cm (27.6in) by 2100
Rainfall: Most Extreme | Decrease from 58 to 42 | Resulting in a 1 in 100 | With rainfall totals from

Event Will Change From:

years

year increase

560mm (20.5 in) to 622
mm (24.4 in) or a 19%
increase

Recommendations

Design Challenges for
GRIP

Description

Results

Drainage System Design
Parameters

Wet Season
Expectations (June to
November):

o Rainfall volumes
will exceed field
capacity of porous
limestone

e Seasonal rise in
mean water table
elevations during
summer months

e Impervious surfaces
increase runoff

e Flooding events may
not have distinct dry
periods between
them

e Ground saturation
likely to remain at or
near fully saturated
for the entire wet
season

e Exacerbated flooding

e Provide for rapid
movement of rainfall
from impervious
paved surfaces/verges

e Accommodate runoff
from hills at northern
end of the Corridor

e Elevated and
maintained to function
at peak efficiencies

e Retention Ponds
linked to drainage
wells or channels to
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Dry Season e Less frequent e Field saturation levels direct water away
Expectations flooding may not be reached or from the road
(December to May): e Flooding events exceeded
based on rain amount | e Water percolation into
and number of days relatively dry
limestone will result
in more rapid drainage

Hurricanes

New Providence is situated in the hurricane zone. Hurricane season begins June 1% and ends November 30" though
tropical cyclones may form outside this period. According to the coastal dataset of the Coastal Service Center,
National Oceanic and Atmospheric Administration, seventy-two (82) tropical disturbances (tropical storms and
hurricanes) have come within 50 nautical miles of Nassau, New Providence between 1859 and 2019. Hurricane
history tracker and database can be found at this link: http://coast.noaa.gov/hurricanes/.

In 2016, Hurricane Matthew a dangerous category 4, passed to the west of New Providence sparing it a direct hit;
however, western New Providence experienced sustained periods of hurricane force winds and the southern and
eastern coastal areas of the island incurred a storm surge which caused coastal flooding. Storm surges up to eight
(8) feet inundated the southern coastal area of New Providence and Grand Bahama.

Hurricane Dorian, one of the strongest hurricanes on record made landfall at EIbow Cay, Abaco in September 2019
with sustained winds of 160 knots. Though over ninety nautical miles away, New Providence received high winds
and rains over several days.

Botanical Survey

Design Elements was engaged by Waypoint Consulting to conduct a biological investigation along the verges of
Gladstone Road on New Providence, The Bahamas. The assessment was conducted along both side of the road
verge and extended approximately 100 feet from the edge of the road for approximately three (3) miles. Field studies
were conducted on 05 March 2020 for botanical and avian data collection.

The main purpose of the botanical study was to map vegetation types, record protected species abundance and make
observations of vegetation quality, floristic diversity, and invasive species.
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Carmichael Rd.

Figure 4-2 Survey Area
Methodology

Vegetation types were mapped by examining aerial photography and verified by walking along the survey lines and
the interior of site at various locations. Vegetation type taxonomy is based on Areces et al. (1999). Vascular plant
species occurring in each vegetation type were recorded and used to compile an overall floral list. Plant taxonomy
is based on Corell and Corell (1982). The presence, location and abundance of vascular species listed under the
Conservation and Protection of the Physical Landscape Act, Protected Trees Order (1997) and the Department of
Marine Resources, National Invasive Species Strategy for The Bahamas, 2013 were noted when encountered.
Percentage cover were recorded in the abundance categories - Rare (less than 5%), Occasional (5- 20%), Moderate
abundance (20-50%), Abundant (50-80%) and Dominant (80-100%).

Vegetation Types
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The entire site was interior upland. There were no coastal or wetland vegetation types present. Three (3) vegetation
type classes were encountered within the survey area — Human Altered, Pine Woodland and Dry broadleaf evergreen
formation (DBEF). These vegetation types are described in the sections below.

Human Altered

The entire verge on both sides of the road is human altered. The Western verge is considerably wider than the
Eastern side in the southern section but narrows out in the northern section. The general profile moving from the
edge of the road consisted of a strip of manicured vegetation that abuts mature vegetation (either secondary forest
or human altered) or buildings.

o Manicured Areas. The manicured areas are primarily weeds. The vegetation is maintained as manicured
ground cover by periodic mowing. There are several street vendor operations that are set up within the
western manicured areas. Electrical and Water utility infrastructure are also located in the manicured areas
to the west. Infrastructure on the eastern side of the road include a portion of sidewalk and Bus stop shade
structures.

e Vacant Lot. Other human altered vegetation includes vacant lots that were previously cleared and
revegetated primarily with invasive species.

e Buildings. Buildings include homes, businesses, schools and churches facilities.

Figure 4-3Manicure verge on western side of Gladstone Road
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Figure 6.7.2-2 Pop-up street vendor selling coconut water

Figure 4-4 Semi-fixed food trailer vendor
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Figure 4-5 Electrical infrastructure in western verge

Figure 4-6 Water infrastructure in western verge
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Figure 4-7 Bus stop shade structure on eastern side of Gladstone Road

Figure 4-8 Human altered area dominated by invasive trees and vines
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Figure 4.7.2-7 Human altered area dominated by invasive trees and vines

School Business
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Church Facility House

Figure 4.7.2-8 Various building uses along Gladstone Road

Pine Woodland

It should be noted that the entire survey area is historically Pinus caribea var. bahamensis (Caribbean Pine)
Formation. Although heavily disturbed and developed, there are pockets of vegetation with Caribbean Pine in the
canopy. The distribution of Pine varies at different locations, from areas with new Pine growth to areas that are at

an advanced stage of succession into broadleaf dominated vegetation.

Figure 4-9 Pine Woodland with new pine growth in an area beyond manicured verge on western side of Gladstone Road
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Figure 4-10 Pine Woodland with understory species at 10 feet in height in an area beyond manicured verge on western side of Gladstone
Road

Dry Broadleaf Evergreen Formation

Dry broadleaf evergreen formation (DBEF) was present in a small section on the eastern side of the road beyond
an area of manicured verge. This area is within private property and fenced off. This vegetation type was also
present in the north western section of the survey area. In this instance the vegetation was along a ridge near the
road with little to no verge present. The vegetation was previously cleared, and regrowth was at the shrubland

stage.
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Figure 4-11 DBEF on eastern side of Gladstone Road within private property

Figure 4-12 DBEF on western side of Gladstone Road
4.7.3 Other Observations
Sink holes

Small holes were observed in the human altered areas of the site where the substrate was exposed. These features
are common throughout The Bahamas due to the porosity of carbonate geology which allows for rapid infiltration
of rainfall and surface runoff that dissolves the rock creating characteristic sinkholes, caves and caverns that can
create an extensive underground drainage system.
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Figure 4-13 Sink hole in road verge along Gladstone Road

Wetlands

The South eastern periphery of Lake Killarney is in close proximity to the south western section of the survey area.
A small section of vegetation is cleared up to the wetland edge exposing the Red Mangrove (Rhizophora mangle)
Shrubland.

Additionally, there is a small section on the western side of the road between 60+00 and 75+00 that may be the
periphery of a small finger outcropping of the wetland to the west. This area has saturated soils and hydrophilic
species such as Cladium jamaicense (Saw grass), Conocarpus erectus (Buttonwood) and Acrostichum danaeifolium
(Giant Leather fern).

At or near station 60+00 saturated soils and associated hydrophilic species may also be attributed to a drop in
elevation from the road creating a swale like effect and or an undetected water main leak, as water infrastructure
was noted in this area.
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Red Mangrove Shrubland

Figure 4-14 Red mangrove shrubland west of Gladstone Road verge

Figure 4-15 Aerial view of Figure 6.7.3.2-1 showing distance of red mangrove shrubland to Gladstone Road
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Figure 4-16 Vegetation between station 60+00 and 75+00

Figure 4-17 Aerial of section between station 60+00 and 75+00 showing wetland periphery (outlined in red)
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Figure 4-18 Area along western verge with saturated soils in slight swale depression

Figure 4-19 Location reference for area along western verge with saturated soils in slight depression

Invasive Species
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Fifteen (15) species listed on National Invasive Species Strategy (2013) were recorded during the investigation.
Invasive species were observed in properties along the road that were previously cleared, predominantly on the

eastern side. These areas revegetated almost exclusively with a variety of invasive species in some instance or form
large stands of the same species in the case of Casuarina equisetifolia (Australian Pine).

Figure 4-20 Previously cleared area re-established with invasive species
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Figure 4-21 Stand of Casuarina equisetifolia (Australian pine) in vegetation along Gladstone Road
4.7.5 Protected Species

Five (5) species listed on the Conservation and Protection of the Physical Landscape Act, Protected Trees Order
(1997) was recorded during the survey: Guapira discolor (Narrow leaf Blolly), Swietenia mahagoni (Mahogany),
Pinus caribaea var. bahamensis (Caribbean Pine), Caesalpinia vesicaria (Brasiletto) and Ceiba pentandra (Silk
Cotton).

Mahogany was the only species observed within the road verge. It was planted as landscape species along the street
front of a business establishment. There are approximately seven (7) mature trees in this area. A few individuals of
Mahogany was also observed in the DBEF in the north-western section of the survey area.

Only one (1) Silk cotton was observed in Human altered vegetation dominated by invasive species.

A few individuals of Brasiletto and Narrow leaf Blolly were present in human altered vegetation along eastern side
of the road. A few individuals of Brasiletto was also observed in the DBEF on the eastern side of the road, in private
property that was fenced off from the road verge.

Where feasible, protected trees will be avoided, and/or saved and utilized for replanting. It is anticipated that
landscaping will feature native species and will include planting of protected tree species. Permits to harvest a
protected tree species will be applied for under the Forestry Unit.
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Figure 4-22 Mature Mahogany trees in road verge

/

Figure 4-23 Silk Cotton tree in vegetation along verge
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4.7.6 Vascular Plant Diversity — Gladstone Road

4.8

A total of ninety-nine (99) vascular plant species was observed during the investigation. The full species listing is
Section 12.4. It is highly unlikely that this number represents all of the plants species present within the site but is
a fair representation of species present.

The survey area has both human altered vegetation and pockets of intact vegetation. Species diversity is low in the
human altered areas due to the presence of invasive species; however, vegetation biodiversity is good for areas of
intact vegetation.

Botanical Survey — Lake Cunningham

Design Elements was engaged by Waypoint Consulting to conduct a biological investigation at Lake Cunningham
near the intersection of Gladstone Road. The assessment was conducted along both side of Bahamar Blvd. and
extended approximately 300 feet from the edge of the road on the western and eastern sides and 300 feet north of
the Gladstone Road & JFK roundabout (See Figure 1: Survey Area). Field studies was conducted on 27 May 2020
for botanical and avian data collection. This report serves as an addendum to an assessment conducted on 5 March
2020 along Gladstone Road, however, it is presented as a standalone document. Combined botanical and avian
species lists for both assessments are included in the appendices of this document.

New Providence

Bahamar

JFK

Figure 4-24 Survey Area (Outlined in Red)
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Methodology

The main purpose of the botanical study was to map vegetation types, record protected species abundance and make
observations of vegetation quality, floristic diversity and invasive species. Vegetation types were mapped by
examining aerial photography and verified by walking along the road verge. Vegetation type taxonomy is based on
Areces et al. (1999). Vascular plant species occurring in each vegetation type were recorded and used to compile
an overall floral list. Plant taxonomy is based on Corell & Corell (1982). The presence, location and abundance of
vascular species listed under the Conservation and Protection of the Physical Landscape Act, Protected Trees Order
(1997) and the National Invasive Species Strategy for The Bahamas, 2013 were noted when encountered.
Percentage cover were recorded in the abundance categories Occasional (less than 20%), Moderate abundance (20-
50%), Abundant (50-80%) and Dominant (80-100%).

Vegetation Type - Wetland

The entire survey area is historically wetland. Lake Cunningham is located immediately north of Gladstone road.
Bahamar Blvd, which is connected to the northern end of Gladstone road via a roundabout, was constructed through
the easternmost section of this inland waterbody.

The profile on the western side of the road transitions as follows:

1. strip of human altered vegetation near the road with landscape species that include a ground cover of
Stenotaphrum secundatum (St. Augustine grass) with a row of trees that included Cocos nucifera (Coconut
Palm) and Tabebuia heterophylla (Pink Poui); existing utility infrastructure also present;

2. small band of rock revetment along the slope;

3. row of mixed species vegetation along the water’s edge that included invasive species like Schinus
terebinthifolia (Brazilian Pepper), Casaurina equisetifolia (Australian Pine), and Scaevola tacadda (White
Inkberry); species common in the upland vegetation such as Coccoloba diversifolia (Pigeon Plum) Lysiloma
latisiliquum (Wild Tamarind) and Metopium toxiferum (Poisonwood); and wetland species including Sabal
palmetto (Sabal palm) and Chrysobalanus icaco (Coco Plum) with Conocarpus erectus (Buttonwood)
more persistent in the western section.

4. aretaining wall;

5. open water with Red Mangrove (Rhizophora mangle) 10-15 feet in height.
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Landscaped strip

Rock Revetment

Utility infrastructure

Figure 4-25 Vegetation Profile along western side of Bahamar Blvd. (view facing North of Gladstone road)

Figure 4-26 Showing retaining wall
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Figure 4-27 Red Mangrove vegetation in water

Figure 4-28Western edge of survey area with Buttonwood along wetland edge (view facing East)
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Figure 4-29 Large stand of invasive Brazilian Pepper

The eastern most end of Lake Cunningham was cut off during the Bahamar Blvd. road construction. There was no
culvert installed thus the entire eastern section is not connected to the open waters of Lake Cunningham. The
southern section of the fragmented wetland is recharged by rain water and experiences fluctuations in water levels
from 0-3 feet. At the time of the inspection, there was only one foot of water present. Rhizophora mangle (Red
Mangrove) shrubland less than 10 feet in hight is scattered throughout this area. Cladium jamaicense (Saw Grass)
IS present as an associated species along the southern edge close to JFK drive road verge. Other species present
include wetland species such as Conocarpus erectus (Buttonwood) and Eleocharis sp. (Spikerush Grass).
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Figure 4-30 Wetland East of Bahamar Blvd. (view facing North)

The Western and Southern margins of the Red Mangrove Shrubland abut road verges which is human altered with
landscape vegetation that include a ground cover of manicured grass and hedges of landscape species such as
Conocarpus erectus var. sericeus (Silver Buttonwood), Nerium oleander (Oleander) and Clusia guttifera (Small

leaf Clusia). Underground utilities are also located along the southern verge and above ground infrastructure along
the western verge.
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Row of invasive species
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Utility
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Figure 4-31Road verge along JFK Drive (View facing East)

A strip of invasive species is present immediately along the wetland edge and between the landscape verge. There
is a causeway running East to West that divides the Eastern fragmented wetland into two sections. The causeway is
exclusively Casaurina equisetifolia (Australian Pine).

Figure 4-32 Causeway dividing the eastern wetland (dominated by Australian Pine)
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To the North of the causeway is a manmade pond created from excavation of material. There are signs of poor
water quality, evident with the dominance of Typha domingensis (Cattail) and algae build up in the water.

Figure 4-33 Section of eastern wetland with abundance of Cattail
Vascular Plant Diversity
A total of sixty-three (63) vascular plant species was observed during the investigation.
Protected Species

There were no species listed on the Conservation and Protection of the Physical Landscape Act, Protected Trees
Order (1997) was recorded during the survey at Lake Cunningham.

Invasive Species

Nine (9) species listed on the National Invasive Species Strategy (2013) were recorded during the investigation.
Please refer to the Appendix for the full list of invasive species.

Vegetation Map
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Figure 4-34 Vegetation Map - Lake Cunningham
Avian Survey — Gladstone Road

The assessment comprised of one (1) day of active avian and ecological observation on March 3, 2020 along the
Gladstone Road Corridor. The avifauna of the area was assessed and recorded by walking along the road verge and
examining the perimeter of vegetation that abuts verge. Species numbers were recorded in the abundance categories,
Single, Few (2-10) and Many (11-100). Species recorded were compiled for final abundance estimates.

Please refer to Section 4.10 for avian and ecological observations taken on May 27, 2020 at Lake Cunningham.
Findings

Species Observed
A total of fourteen (14) species were recorded during the investigation.

(Taxonomic list below based on The Clements Checklist of Birds of the World, Sixth edition (2019-update). Status
is based on International Union for Conservation of Nature (IUCN).

TABLE KEY:

RANGE STATUS

PRB = Permanent Resident Breeding LC = Least Concern (Conservation- [IUCN)
WRN = Winter Resident Non-breeding NT = Near Threatened (Conservation-lUCN)

e = Endemic subspecies
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Patagioenas leucocephala White-crowned pigeon F NT/PRB
Streptopelia decaocto Eurasian Collared-Dove M IRB/LC
Crotophaga ani Smooth-billed Ani F PRB/LC
Falco sparverius American Kestrel S PRB/LC
Myiarchus sagrae La Sagra's Flycatcher F PRB/LC
Plegadis falcinellus Glossy Ibis F PRB/LC
Dumetella carolinensis Gray Catbird F WRN/LC
Mimus polyglottos Northern Mockingbird F PRB/LC
Passer domesticus House Sparrow F IRB/LC
Mniotilta varia Black-and-white Warbler S WRN/LC
Setophaga ruticilla American Redstart F WRN/LC
Setophaga americana Northern Parula F WRN/LC
Setophaga palmarum Palm Warbler F WRN/LC
Setophaga discolor Prairie Warbler F WRN/LC

Table 4-1 Avifauna observed on Gladstone Road, New Providence
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Species Abundance

With the exception of the urban birds, Eurasian collard-dove Streptopelia decaocto and Northern Mockingbird
Mimus polyglottos, which were present in good numbers, the number of individuals observed for each species
recorded was low.

The survey area consisted of verges along a busy road completely disturbed and human altered. Traffic noise and
windy conditions were the main factors affecting the outcome of the avian survey and the low number of individuals
recorded.

The large areas of grasses that would typically support resident seed eating species e.g. Black-faced grassquit
Melanospiza bicolor; Common ground dove Columbina passerina; Mourning Dove Zenaida macroura and migrant
species such as Indigo Bunting, Passerina cyanea were not conducive to birdlife due to the proximity to the road
and associated noise.

The greatest abundance of species was recorded in the pockets of vegetation that provided shelter for the resident
and migrant bird species.

Conclusion
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The majority of the survey area was human altered. While avifauna were recorded in the fragment habitat present
along Gladstone Road, there were no significant habitat utilization or species of concern recorded during the
investigation. Vegetation beyond the road verge was discussed, however, it is unlikely that these areas will be
impacted by habitat loss from clearing due the proposed project, based on the design details reviewed.

Avian Survey — Lake Cunningham
Methodology

The assessment comprised of one (1) day of active avian and ecological observation. The avifauna of the area was
assessed and recorded by walking along the road verge and examining the perimeter of vegetation that abuts verge.
Species numbers were recorded in the abundance categories, Single, Few (2-10) and Many (11-100). Species
recorded were compiled for final abundance estimates.

Findings

A total of nine (9) species were recorded during the site investigation on May 27, 2020. The number of species
recorded is low which can be attributed to the time of year the survey was conducted. The non-breeding fall/winter
migrants which account for a significant number of species recorded in The Bahamas have left for their breeding
grounds in North America. And the summer breeding species have just starting arriving.

Previous investigations in this area have recorded a diversity of water birds not observed during this investigation
using the open water lake/shoreline (west side) and the shallower wetland/mangrove areas at the eastern end
throughout the year. Some previously recorded species include ducks such as White cheeked Pintail (Anas
bahamensis) and Blue winged Teal (Spatula discors); waterfowl including Green Heron (Butorides virescens
bahamensis), Tricolored Heron (Egretta tricolor) and Great Egret (Ardea alba); and shorebird species like Lesser
Yellowlegs (Tringa flavipes), Willet (Tringa semipalmata) and Clapper rail (Rallus crepitans coryi). Land birds
have also been recorded utilize the vegetation surrounding the edges of the wetlands and the nearby coppice
throughout the year.

During April/May each year, Laughing Gulls (Leucophaeus atricilla) congregate in large numbers, by the
thousands, along the western shoreline of the lake to select mates for the upcoming summer breeding season. When
they have completed this ritual, they leave for the offshore cays to nest. This congregation is not within the survey
area and it is unlikely that the event will be impacted by any works in the survey area.

TABLE KEY:

RANGE STATUS

PRB = Permanent Resident Breeding LC = Least Concern (Conservation- IUCN)
SRB = Summer Resident Breeding NT = Near Threatened (Conservation-lUCN)
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STATUS/RANGE/
CONSERVATION
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Patagioenas leucocephala | White-crowned pigeon F NT/PRB
Mimus polyglottos Northern Mockingbird F PRB/LC
Tachybaptus dominicus Least Grebe F PRB/LC
Gallinula galeata Common Gallinule S PRB/LC
Aramus guarauna Limpkin S PRB/LC
Leucophaeus atricilla Laughing Gull M PRB/LC
Sternula antillarum Least Tern F SRB/LC
Tyrannus dominicensis Gray Kingbird F SRB/LC
Tiaris bicolor Black-faced Grassquit F PRB/LC

Table 4-2 Avifauna observed at Lake Cunningham near Gladstone Road, New Providence, The Bahamas
Species Abundance

With the exception of the Laughing Gull (Leucophaeus atricilla) which were present in good numbers, the number
of individuals observed for each species recorded was low.

Habitat Utilization

Four (4) of the species recorded were water birds which included a pair of Least Terns (Sternula antillarum) that
were diving for food in the lake (which is a good indication that they are breeding nearby). Several Laughing Gulls
(Leucophaeus atricilla) were observed flying over the Lake and resting along the Lake shore. These are likely
immatures that are not ready to breed or late breeders that haven’t left for breeding sites following the annual
congregation ritual. Two (2) waterfowls Least Grebe (Tachybaptus dominicus) and Common Gallinule (Gallinula
galeata) were observed swimming in deeper waters of the lake.
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Figure 4-35 Least Tern diving for food in Lake Killarney

Several land birds were recorded moving between the nearby upland vegetation to the Northeast and the wetland
edge that has upland plant species.

Figure 4-36 Gray Kingbird perched on branch in vegetation along Lake
Conclusion and Recommendations

The western section of the survey area has a healthy stand of Red Mangrove along the perimeter of the northern
limits of the survey area. Impacts to these mangroves can be minimized or avoided with careful design
considerations and construction impact minimizing techniques.
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While the Eastern section of the survey area is fragmented it is still functioning as a habitat for a number of avian
species. The fluctuation in water levels during dry and rainy seasons and the overall low water levels attract different
species than those that would utilize the deeper waters of the open Lake Cunningham to the West. However,

installation of culverts can slow the habitat degradation noted since the fragmentation and improve the quality of
the system.

In the event that it is determined that a mitigation project is need the following are recommended for consideration:

1. Installation of culverts to connect Lake Cunningham and the Red Mangrove Shrubland to the East
2. Construction of an observation deck in Lake Cunningham to facilitate bird surveys.
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5 Socio-Economic Overview

5.1

5.2

5.3

Population

The Bahamas is an archipelagic nation comprising 700 islands and cays situated over 100,000 square miles of the
Atlantic Ocean. Located east of Florida and north of Cuba, The Bahamas has a population of 351,461 persons of
which 70% reside on New Providence. Collectively New Providence, Grand Bahama, and Abaco represent 90% of
the population.

New Providence is located east of Andros, southeast of the Berry Islands, southwest of Abaco, west of Eleuthera
and northwest of the Exuma island chain. According to the 2010 Census, 246,329 persons reside on New
Providence; it is the most populated island of The Bahamas. Similarly, New Providence is the most densely
populated island with a population density of 3,079 persons per square mile. This figure represents a 16.9% increase
in population density on New Providence since 2000. The population of The Bahamas is projected to increase to
454,060 in 2040. The Bahamas has a life expectancy of 74 years.

Economic Activities

Tourism plays an important role in The Bahamas; gross tourism expenditure in 2018 amounted to $3.35 billion,
directly contributing to 27% of GDP, $12.45 billion. In 2019, overall arrivals increased by 9.41% to 7.24 million
visitors with cruise arrivals representing the largest visitor category at 75%. Air and sea arrivals rose by 4.11% to
1.81 million visitors.

While in Fiscal Year 2018/2019, the accommodations and food services industries and wholesale and retail trade
sectors expanded by 12.49% ($1.05 billion) and by 7.87% ($1.45 billion), the agriculture, forestry, and fishing
industry contracted by 14% to $98.1 million, manufacturing weakened by 16% and construction slowed by 16%.

The Bahamas’ country debt to GDP continues to rise and as of September 2019, the national debt stood at $8.317
billion or 66.95% of GDP. It is anticipated that the Government’s overall deficit widened following Hurricane
Dorian.

The preliminary results of the December 2019 Labour Force Survey note a labor force of 170,835 persons with
78.2% participation rate in the economy. Unemployment stands at 10.7% up from 9.4% in May on New Providence.
Of note, the Labour Force Survey December 2019 was only conducted in New Providence due to Hurricane
Dorian’s impact on Grand Bahama and Abaco. The community, social, and personal services (which includes civil
service, police service, and domestic service) accounts for 39% of the overall workforce and constitutes the
country’s largest employer. Hotels and restaurants follow with nearly 20% of the overall workforce with wholesale
and retail at 7%. The Bahamas has a high per capita income of $30,520.

Economic Disruption 2019-2020

Gladstone Road/EB/MARCH 2021



5.4

52

The Bahamas has incurred two (2) significant disruptions to economic activity over the past twelve (12) months:
Hurricane Dorian and COVID-19. The International Monetary Fund (IMF) estimates 2020 Project Real GDP to
decline by -8.3% before rebounding in 2021.

Hurricane Dorian, a Category 5 hurricane, made landfall on Elbow Cay, Abaco in September 2019 and moved
slowly east over Grand Bahamas before turning north. It is estimated to have caused $3.4 billion in damages
representing 27% of 2018 nominal GDP. New Providence experienced inclement weather but was outside tropical
storm conditions.

The second disruption and on-going, is the worldwide COVID-19 pandemic. Given COVID-19 and the curfews
imposed by the Emergency Powers Order No. 1, No. 2 and No. 3, economic activity has been severely curtailed
and tourism non-existent. The Central Bank notes the near-term economic outlook for The Bahamas has become
uncertain and contractionary.

Existing Land Use and Ownership

Gladstone Road is an existing two land road within a 100 ft. right of way. Land acquisition may be required at
locations where existing junctions are improved, a new junction is introduced, or utility diversions are required.

Gladstone Road provides access to commercial entities, education institutions, places of workshop and religious
organizations, a cemetery, and residential areas. Commercial entities include food and liquor distribution centers,
waste management headquarters, warehouses, gas suppliers, petrol stations, plant nursery, and smaller retail units.

A large portion of land abutting Gladstone Road to the west is under the care of the Ministry of Agriculture and
Marine Resources which operates the Bahamas Agricultural and Industrial Corporation (BAIC).

Refer to the table below for identified land uses along the GRIP corridor:

Name Land Use Type
Aquinas College Education
National Emergency Management Authority (NEMA) Government
Nassau Port Facilities Bonded Services Government

Bahamas Waste Management Company

Industrial Distribution

Excellence Estates Residential
Victoria Gardens Residential
Jubilee Subdivision Residential

Fusion Superplex

Recreation/Entertainment

Sysco Bahamas (Formerly Bahamas Food Services & Tropic Seafood)

Wholesale Distribution

Bristol Liquors/ler Cru

Wholesale/Retail Distribution
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Lakeview Memorial Gardens & Mausoleum

Cemetery

Bahamas Wholesale Agencies

Wholesale Distribution

Rubis Gas Station (Under Construction)

Petroleum Product

Bahamas Youth Camp

Recreational/Education

South Haven Christian Academy Education
National Training Agency Government
Nassau Block Company Industrial

Central Gas

Petroleum Product

Munroe’s Landscaping

Landscaping

Brady Linen Service Dry Cleaning
360 Waste Management Industrial
Bahamas Foam Industrial

G & G Scrap Service Automotive
Honda Plus Commercial
Easy Car Auto Sales Commercial

Nassau Gas & Tanks

Petroleum Product

Phil’s Food Services (Building unoccupied)

Vacant Building

E. Charles Moss Gas Company

Petroleum Product

Meera’s Car & Scooter Rentals Plus Tours Commercial
Stuart Auto House & Tires Automotive
New Destiny Baptist Church (Under construction) Religion

Caribbean Gas & Storage Terminal

Petroleum Product

Jubilee Mission Baptist Ministries Religion
Farrington House Community
Loyola Hall Community
Carib Construction & Project Management Religion

Mt. Thees Union Baptist Church Religion
Osterbelle Wash & Laundromat Services & Cornerstone Assembly Dry Cleaning
Seventh Day Adventist Regional Headquarters Religion

Gladstone Road/EB/MARCH 2021



9.5

54

BPL Substation

Utility

Brandon’s Tire Repair and Carwash

Automotive

Roots Landscaping

Landscaping

Good Earth Farm Farming

Beltek Auto Repair Automotive

4 Horseman Bar & Lounge Bar/Restaurant/Lounge
Ministry of Agriculture & Marine Resources Government

Country Gas Petroleum Product
The Market at Gladstone Road (BAIC) Government
Royal Kids Academy Education

Polar Ice Industrial

Wong’s Home Center/Wong’s Print Shop & Copy Center Commercial

BTC & Cash N Go Retail

0O.H. Brooks Auto Repair Automotive

Gladstone Road Wholesale Liquors

Wholesale Distribution

Paris Beauty Place Retail

St. Ambrose Parish Religion
Carmichael Bible Church Religion
Gladstone Gardens Residential
Ritchville Subdivision Residential

Transportation

Gladstone Road is a main arterial road connecting John F. Kenney Drive to Carmichael Road along a predominantly

north/south axis. It is a 2.93 mile (15,486 ft.) long, single carriageway with in a 100ft wide road reservation.

Parsons prepared a Traffic Review and Analysis Report for the Gladstone Road Corridor (GRC) to inform the
number, locations, and geometric design of intersections to be implemented during the GRC expansion to 4 lanes
over a 2040 planning horizon, please refer to the Appendix for the full report. Traffic data collection was completed
in February 2020 and used Miovision, a global leader in smart traffic technology.
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Traffic Review and Analysis — Summary

According to Parsons, average daily traffic within the GRC ranges from 16,000 and 20,000 vehicles with a
noticeable imbalance of northbound versus southbound volumes near JFK and Fire Trail whereas Carmichael
directional volumes are more balanced. Capacity analyses confirmed operational issues at the Gladstone/JFK
roundabout and at the Gladstone Road/Fire Trail and Gladstone Road/Carmichael Road intersections. The lack of
deflection for the westbound approach to the JFK roundabout creates issues for other approaches.

Traffic Review and Analysis — Recommendations
Parsons Traffic Review and Analysis Report includes but it not limited to the following recommendations:

e Three (3) new full-movement intersections to be provided within the GRC, in addition to the existing
intersections and JFK, Fire Trail, and Carmichael. New intersections are suggested near Tranquil, Aquinas
College, and near Rocky Pines with exact locations to be identified during final drawings.

e A centre median, prohibiting right-turn movements from/to Gladstone Road except at the designated
intersections to maximize safety.

e At JFK, the exiting roundabout control requires refinement to address the existing issue within westbound
approach that is recognized to adversely impact the northbound approach. The level of service is expected
to increase with realignment and southbound road widening. However, in the long-term, population
projections at the low-growth and high-growth scenarios reveal a decline in the level of service provided
by the JFK roundabout.

Air Quality and Ambient Noise

Gladstone Road is an existing arterial road. GRIP will widen the existing two (2) lanes to a four (4) lane corridor
with safety improvements. No air testing was performed or is anticipated.

Sound collection methodology followed the Florida Department of Transportation (FDOT) Project Development
and Environmental Manual: Highway Traffic Noise, July 1, 2020. To note, the FDOT *“defines that a substantial
noise increase occurs when the existing noise level is predicted to be exceeded by 15 decibels or more as a result of
the transportation improvement project. When this occurs, the requirement for abatement consideration will
follow.”

Sound recordings were performed by ETS on October 16, 2020 and October 19, 2020 at three time periods
(morning, mid-day, late afternoon) at three (3) locations: Aquinas College, JFK Roundabout, and Hall Close. These
locations were chosen to capture specific land uses being a school, cemetery & entertainment facility, and a
residential community along the entirety of Gladstone Road. With the exception of JFK Roundabout these land uses
fall under Activity C with exterior sound level-decibels valued at 66 Leq(h) by FDOT. JFK Roundabout may also
be considered Activity E & F due to its proximity to industry, restaurants, and other developed lands where the
Activity Leq (h) is at 71 or nonexistent for consideration for noise abatement. Existing sound level data captured
for these areas is below the Activity Leq (h) considered by FDOT. It is anticipated that sound levels will not
substantially increase along Gladstone Road. The roadway speed limit is anticipated to be 40 mile per hour.
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Figure 5-1 Sound Level Recording Locations

Results

56

Location

Max. Reading (dB)

Min. Reading (dB)

Average (dB)

Activity Leq(h)

Aquinas College

91.3

30.8

60.6

66

JFK Roundabout

95.4

31.6

65.6

71+

Hall Close

90.2

31.6

63.2

66

Table 5-1 Sound Level Recording Results

During construction, there will be an unavoidable increase in noise due to activity of heavy machinery. This will
result in a short-term deterioration of sound quality. Best management practices for noise attenuation will be
outlined in the Environmental Management Plan. Worker safety will follow NIOSH Recommended Exposure
Limits. The NIOSH Recommended Exposure Limit (REL) for occupation noise exposure is 85 decibels, a-weighted,
as an 8-hour time weighted average (85 dBA as an 8-hr TWA) using a 3-dB exchange rate. Exposures at or above
this level are considered hazardous.

Historic Resources

There are no known historic resources within the Gladstone Road right of way.
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Utility Provisions
Sewer& Potable Water

The Water & Sewerage Corporation (WSC) maintains several potable force mains and sewerage force mains that
run parallel to Gladstone Road. These mains are shown on the Master Plan. Agency consultation is on-going to
identify and plan works to avoid and/or limit disruption to residents and users of the Gladstone Road Corridor.

Electricity

The Bahamas Power and Light Company (BPL) maintains a major east-west overhead power transmission system
supplying electricity from Clifton Pier to Blue Hills, adjacent to Carmichael Road. The system branches onto a
north-south powerline reserve into the Gladstone Road corridor; electrical lines provide power to transformers at
the junction of Fire Trail Road and northward to the Cable Beach strip.

BPL also transfers automotive diesel fuel along Carmichael Road to the Blue Hills Power Station. The buried fuel
transmission line crosses beneath the Gladstone Road and Carmichael Road intersections.

Figure 5-2 BPL Pipeline location (red line) Gladstone Road & Carmichael Road Intersection

6 Environmental Laws, National Environmental Policies and International Conventions

6.1

The Gladstone Road Corridor comprises several constituencies being Southern Shores represented by The Hon.
Frankie A. Campbell, M.P., Golden Isles represented by Vaughn Miller, M.P., and Tall Pines represented by Donald
L. Saunders, M.P..

Environmental Laws of The Bahamas
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Environmental Law, | Subject Summary

Regulation, Policy

Antiquities, To protect | An Act to provide for the preservation, conservation, restoration,
Monuments, and | antiquities documentation, study and presentation of sites and objects of
Museum Corporation historical, anthropological, archaeological and paleontological
Act 1998, Chapter 51 interest, to establish a National Museum, and for matters ancillary

thereto or connected therewith.

Antiquities, To establish the | Regulations to establish the National Register of Historic Places,
Monuments, and | National Register of | and provide procedures for application for a permit, application for

Museum Regulations,
1999

Historic Places and
provide application

a licence, fees for permits and renewal application.

for permits and

licences
Bahamas National | Designation ~ and | This Act and Amendment founded the Bahamas National Trust
Trust Act, 1959 management and grant it authority for the provision and oversight of National
Bahamas National | responsibility  for | Parks in The Bahamas.
Trust Amendment, | National Parks The 2019 Amendment expands the duties of the Bahamas National
2013 Trust; to revise the constitution of the council; and to expand its
Bahamas National authorized capital investments; and for connected purposes.
Trust Amendment,
2019
Conservation and | Excavation, This Act makes provisions for the regulation of activities including
Protection of the | Landfill, excavation, landfill, quarrying, mining, and harvesting of protected

Physical Landscape of
The Bahamas, 1997
Chapter 260

Quarrying, Mining,
Protected Trees
Listing

trees in The Bahamas for the purpose of conservation of
maintenance of the environment. The Regulations include a list of
protected tree species in The Bahamas.

Environmental Health
Services  (Collection
and  Disposal  of
Wastes)  Regulations
2004

To administer and
outline waste
collection and
management
facilities

Environmental Health Services (Collection and Disposal of
Wastes) Regulations 2004 establish the collection and control of
waste including waste facilities and other matters relating to
wastes.

Environmental Health
Services (Fees and
Services) Regulations
2000

To establish fees
and services
performed by the
Department of
Environmental
Health Services

The Fees and Services regulations outline services and associated
fee rates performed by the Department of Environmental Health
Services. The Department may provide testing for air quality,
water quality, and radioactive materials.

Environmental Health
Services Act 1987

To promote and
protect the public
health  and to
provide for the
conservation  and
maintenance of the
environment

An Act to promote the conservation and maintenance of the
environment in the interest of health for proper sanitation in
matters of food and drinks, and generally for the provision and
control of services, activities, and other matters connected
therewith or incidental thereto.

Environmental
Planning and
Protection Act 2019

To establish the
Department of
Environmental
Planning and
Protection

An Act to establish the Department of Environmental Planning and
Protection; and to provide for the prevention or control of
pollution, the regulation of activities, and the administration,
conservation and sustainable use of the environment and for
connected purposes. The Act defines procedures for environmental
impact assessments and environmental reporting requirements for
protection of natural resources.
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Assessment
Regulations, 2020

To provide
procedures for a
Certificate of

Environmental
Clearance (CEC).
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The Regulations provide procedures for the review proposed
projects inclusive of monitoring and compliance requirements.
The Regulations dictate the requirements for a Certificate of
Environmental Compliance (CEC).

Forestry Act of 2010

To protect the
forests and make
declarations to use

The Act provides for utilization of forest products and non-timber
forest products from the forest estate. It sets forth the management
and conservation of the Forest estate and associated industries.

Health and Safety at

To protect human
health and safety at
work

The purpose of the Act is to secure the health, safety and welfare
of persons at work- protect persons other than persons at work
against risks to health or safety arising out of or in connection with
the activities of persons at work- control the storage and use of
explosive or highly flammable or otherwise dangerous substances,
and generally preventing the unlawful acquisition, possession and
use of such substances.

Work Act 2002
Health and Safety at
Work Amendment,
2015

Planning and
Subdivision Act, 2010
Planning and
Subdivision
Regulations
(Application

Requirements), 2011

To regulate the built
environment

This Act regulates the development of the built environment
though physical planning protocols across the archipelago of The
Bahamas. The Act stipulates the process for subdivision approval
subject to specific conditions with respect to the features of the
proposed development or project including the preparation of an
Environmental Impact Assessment/Statement.

Plant Protection Act
2016

To protect and
promote plant
health

An Act to protect and promote plant health; to prevent the
introduction and spread of plant diseases and pests and to provide
for appropriate phytosanitary measures for their control; to
facilitate trade in plants and plant products; and to regulate other
matters connected thereto.

Public Works Act 1963

To provide for the
physical
development of The
Bahamas

An Act to provide for the construction, management and
development of public works, buildings, and road.

Water and Sewerage
Act 1976

To establish the
Water and
Sewerage

Corporation and to

An Act to establish a Water and Sewerage Corporation for the
grant and control of water rights, the protection of water resources,
regulating the extraction, use and supply of water, the disposal of
sewage and for connected purposes

control water

resources
Wild Animals | To protect wild | The Act provides a listing of protected animal species in The
Protection Act 1968 animals of The | Bahamas

Bahamas
Wild Birds Protection | To protect wild | The Act protects the wild birds of The Bahamas and makes
Act 1987 birds of  The | provision for the dedication of time periods for the hunting of
Wild Bird Protection | Bahamas specific species.

Act (Reserves)
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Relevant  National

Policies

Subject

Summary

National Policy for

Climate change assessment

The National Policy for the Adaptation to Climate Change

the Adaptation to | for the immediate and | outlines a national framework to meet the goals and
Climate Change | project adaptation | objectives of the United Nations Framework Convention on
2005 techniques for The Bahamas | Climate Change (UNFCC). The Bahamas is committed to

reduce greenhouse gases and address climate change impacts.
National  Invasive | Identifies and recommends | The National Invasive Species Strategy for The Bahamas

Species Strategy for

a management framework

originally published in 2003, was updated in 2013 as part of
the Global Environment Facility funded project, Mitigating
the Threats of Invasive Alien Species in the Insular Caribbean
(MITIASIC). It sets forth a management framework for the
control and eradication of invasive species.

The Bahamas, 2013 | for the control and
eradication of invasive
species.

National A plan to maintain

Biodiversity biodiversity through

Strategy and Action | sustainable development for

Plan, 1999 a small island developing

nation.

The Bahamas Government is committed to conserve
biodiversity and to pursue sustainable development. This
document highlights the role of biodiversity in the Bahamian
social and environmental context and recommends measures
to ensure its compatibility with future development.

International Conventions of Relevance

International
Convention/Organization

Summary

Cartagena  Convention
Ratified: June 24, 2010

Subject

An agreement for the
protection and
development of the

marine environment in

The Convention provides a legal framework for
cooperation in the wider Caribbean region. Three technical
agreements support the Convention which include:
- Protocol for Co-Operation in Combating Oil Spills

the wider-Caribbean | - Protocol for Specially Protected Areas and Wildlife
region (SPAW)
- Protocol Concerning Pollution from Land-based Sources
and Activities (LBS)
Convention on| To preserve species | The Bahamas is a signatory to the Convention on Biological
Biological Diversity diversity Diversity which came into force December 1993. It has

Signed: June 12, 1992

three main goals: a) The conservation of biological
diversityb) The sustainable use of components of biological
diversityc) The fair and equitable sharing of the benefits
arising out of the utilization of genetic resources

Convention on Wetlands
of International
Importance Especially as
Waterfowl Habitat
(Ramsar ~ Convention)
Signed: June 7, 1997

This convention provides
a framework for the
international  protection
of wetlands as
contributors for human
resources and moreover,
for avifauna which do not
adhere to international
boundaries.

The Bahamas is a signatory to the Convention on Wetlands
of International Importance, also known as the Ramsar
Convention. This convention provides a framework for the
international protection of wetlands as contributors for
human resources and moreover, for avifauna which do not
adhere to international boundaries. Ramsar defines
wetlands as “areas of marsh, fen, peatland or water, whether
natural or artificial, permanent or temporary, with water
that is static or flowing, fresh, brackish or salt, including
areas of marine water the depth of which at low tide does
not exceed six meters’.
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Convention to Combat
Desertification &
Drought

Signed: Nov. 10, 2000

To combat desertification
and to mitigate the effects
of drought

61

The Convention is a proponent for sustainable development
by addressing social and economic issues that directly
impact land degradation.

United Nations
Framework on Climate
Change

Signed: June 1992

Kyoto Protocol
Signed: April 9, 1999

Paris Agreement
Ratified:  August
2016

22,

To stabilize greenhouse
gas concentrations in the
atmosphere at a level that
would prevent dangerous
anthropogenic
interference with climate
systems

The Bahamas is a signatory to UNFCC which entered into
force in March 1994. The UNFCC was the culmination of
climate negotiation at the Rio Earth Summit in 1992. This
summit established a framework with an aim to stabilize
atmospheric greenhouse gas. The Kyoto Protocol was
developed under the UNFCC to provide emissions targets
and timetables for developed countries. The Paris
Agreement as put forth at the Conference of the Parties
(COP21) in December 2015. The agreement has not yet
come into force as it requires at least 55 parties to have
ratified the agreement.

e Ministry of Public Works

e Ministry of the Environment and Housing

e Ministry of Agriculture and Marine Resources
o Department of Forestry

e Department of Environmental Planning and Protection
e Department of Physical Planning

o Department of Environmental Health
e Water and Sewerage Corporation

e Bahamas Power & Light
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7 Register of Environmental Issues

Register of Environmental Issues: Gladstone Road Improvement Project (GRIP)

Project Objective: The Government of The Bahamas (GOB) through the Ministry of Public Works (MOPW) seeks to undertake the widening of the route
from a single land to a dual carriageway (4 lanes). In addition to increased vehicle capacity, the improvements will include junction improvements,
installation of medians, drainage facilities, street lighting, traffic signs, and road markings.

Aspect

Ecological/Social Value

Impacts

Recommendations  for
Management

Mitigation

&

Botanical

Vegetation at the site consists of interior
upland. Previously cleared areas have
revegetated predominantly with invasive
species. Elsewhere verges are either
manicured with frequent mowing, vacant
lots, or with buildings. Historically, prior
to clearing the site was predominantly
pine woodland. Botanical and avian
surveys were performed at Gladstone
Road and Lake Cunningham.

Sixteen (16) invasive species were
observed in previously cleared areas
occurring mostly to the east of the road.
These areas  revegetated  almost
exclusively with a variety of invasive
species in some instance or form large
stands of the same species in the case of
Casuarina equisetifolia (Australian Pine).

Five (5) protected tree species were
recorded including Guapira discolor
(Narrow leaf Blolly), Swietenia mahagoni
(Mahogany), Pinus caribaea var.
bahamensis (Caribbean Pine),

Given the site’s previous disturbance, the
quantity of invasive species types, the
presence of the protected tree species as
ornamental in landscaping, GRIP will not
have a significant impact on botanical species.
Lake Killarney and its floodplains abut
Gladstone Road. Excessive rain coupled with
sea level rise may hamper drainage and result
in prolonged internal flooding. It is expected
that engineering controls for stormwater will
prevent runoff into wetland areas along the
periphery of Lake Killarney and provide
adequate drainage to maintain safe passage
along an arterial roadway.

Realignment of the JFK roundabout will
result in the loss of wetland vegetation. It is
recommendation that red mangrove is
removed by individual to prevent unnecessary
clearing.

These same engineering controls will take
into consideration storm surge impacts,
inclement weather, and sea level rise
stemming from climate change.

1. Engineering controls for stormwater
2. Mangrove Mitigation 2:1

3. Removal of Invasive Species

4. Landscaping with Native Species

5. Erosion and Sediment BMPs

6. Air Quality & Dust Mitigation BMPs
7. Waste Management Program

8. Site Safety & Health (PPE)
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Caesalpinia vesicaria (Brasiletto) and
Ceiba pentandra (Silk Cotton).

Land clearing and site preparation activities
should focus on the avoidance and
minimization of sediment and erosion,
pollution prevention, waste management,
materials storage, refueling, and BMPs
included herein.

Avian

Fourteen (14) avian species were
observed during field investigations at
Gladstone Road. With the exception of
the urban birds, Eurasian collard-dove
Streptopelia decaocto and Northern
Mockingbird Mimus polyglottos, which
were present in good numbers, the
number of individuals observed for each
species recorded was low.

At Lake Cunningham, four (4) waterfowl
were observed foraging in the water. A
total of nine (9) avifauna species were
observed here.

Traffic noise and windy conditions were the
main factors affecting the outcome of the
avian survey and the low number of
individuals recorded. While avifauna were
recorded in the fragment habitat present along
Gladstone Road, there were no significant
habitat utilization or species of concern
recorded during the investigation.

1. Landscaping with Native Species

2. Air Quality & Dust Mitigation BMPs

3. Noise attenuation BMPs

4. Dark Sky Association approved Lighting

Socio-
Economic

GRIP will widen roads to accommodate
increasing vehicle use driven by increased
commercial, residential, and industry
development along and accessed by
Gladstone Road. Gladstone Road is an
arterial road for travel to Nassau for
commerce and employment.

Congested with idling vehicles and no
safety measures for pedestrians, the
present condition of Gladstone Road
hampers safe and efficient travel.

The Traffic Management Master Plan will
address community health and safety during
construction. Traffic noise can be a significant
nuisance leading to interference with
conversation, stress, and raised blood pressure
and heart rates.

Air emissions typically relate to dust during
construction and exhaust from vehicles. The
road expansion may result in visual intrusion
to nearby properties.

A 4-lane roadway with median will require a
change in behavior with backtracking
necessary to access properties on the opposite
side.

. Traffic Management Master Plan

. Site Safety & Health (PPE)

. Air Quality & Dust Mitigation BMPs

. Noise attenuation BMPs

. Grievance Redress

. Public Notification

. Landscaping

. Dark Sky Association Approved Lighting

~NOoO O~ WNDN -
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Community stakeholders will be kept
informed by a minimum of three (3) formal
town hall meetings. Grievance redress will
provide a method for community members to
participate with effective response by the
Contractor.

Gladstone Road/EB/MARCH 2021

64



65

8 Environmental Management

8.1

8.2

Environmental management is a systematic approach that integrates environmental policy and planning with
continuous monitoring of implementation techniques to improve environmental compliance in order to achieve the
goals of sustainable development. Hazards to human health and safety and the environment can be managed through
careful planning, vigilance and strong communication during works, and continual improvement to the overall
environmental management program.

The preferred management approach is to avoid, minimize, and control adverse impacts to human health, safety,
and the environment. Where adverse impacts cannot be avoided, best management practices should be employed
to mitigate human and environmental harm.

The EMP is a dynamic document with revisions anticipated throughout the various stages of the Project. A copy of
the EMP will be kept on site at all times.

BMPs Road Construction

Best management practices for road construction and operation pertain primarily to physical hazards such moving
vehicles and equipment operation. Additional focus areas for road construction BMPs include:

o Traffic Management Master Plan to ensure work zone safety for construction workers and the travelling
public.

e Chemical hazards associated with dust exposure and paving activities, exhaust from heavy equipment and
motor vehicles and managed through the use of PPE.

¢ Noise hazards associated with operation of heavy equipment and working in close proximity to vehicular
traffic and managed through the use of PPE.

e Community health and safety measures to manage pedestrian safety, traffic safety, and community
awareness of works.

o Emergency preparedness to address on site accidents, vehicle accidents, inclement weather, and release of
oil or hazardous materials.

Good Housekeeping Practices

Good housekeeping practices help to maintain a safe and healthy workplaces by eliminating hazards. While
seemingly simple, a well-kept site improves productivity and worker health thereby aiding in accident and fire
prevention. A tidy work site, free of clutter and organized, allows for more effective use of the site.

General guidelines for good housekeeping practices include but are not limited to the following:

¢ Identification and marking of physical hazards, such as open trenches
e A designated materials storage area with adequate space and organization for supplies
¢ Preventive maintenance on tools and machinery to reduce the threat of spills and accidents
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e A waste management program that provides and frequently empties bins for litter, dumpsters, and a
designated area for construction debris
o Daily street cleaning to prevent elevation of dust particles and mud during rainfall events

Site Safety and Health

Personnel on site will have access to sanitary conveniences, potable water, and personal protective equipment
(PPE). PPE protects the body from safety and health risks at work. Additional PPE will be available for work sites
near water or open trenches with standing water and will include ladders, safety harnesses, and training.

PPE will include but is not limited to the following:

e Steel toed boots e Gloves
o Safety Vests e Eye Protection
e Hard hats

All personnel will undergo an initial site safety and health training followed by periodic tool-box talks. Employees
should receive training on how to use PPE properly and effectively. PPE shall be inspected and maintained in good
condition. If PPE becomes worn or broken, new PPE shall be distributed and used.

Potable drinking water will be available on site at all times. Sanitary conveniences will be available for use on site
and regularly emptied.

Adequate lighting will be provided should works continue during nighttime hours.

A first aid kit and emergency contact list will be available at all times. Hazards such as open trenches and utilities,
will be marked by caution tape. Security and signage will identify hazards to public safety.

Materials Storage
Materials stored according to best management practices prevent spills through hazard avoidance.

Materials shall be stored in a designated and secured area. Every material requires specific handling procedures as
materials differ by composition, size, and weight. Materials shall be handled and stored according to specifications
found in the Material Safety Data Sheet (MSDS). MSDS shall be kept on site at all times.

Flammable materials will be stored away from ignition sources to prevent fire. The Contractor shall have fire
extinguishing equipment on site at all times.

Traffic Management Master Plan

The Contract will prepare a Traffic Management Master Plan (TMMP) to address the reduction of road network
capacity during construction. The TMMP will address: safe access to the site, the effects of noise, dust, vibration,
and exhaust fumes. According to the Employer’s Requirement, the TMMP shall include but is not limited to the
following:
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e A description of the plan and the basis on which it has been developed clearly stating how the contractor
intends to sequence the Works while minimizing the impact on the road network capacity.

e A description of the proposed plan for lane closures and detours on each section of the Work

e A schedule showing roads corridors with no traffic management in place (new), corridors with no traffic
management in place (existing), corridors with traffic management in place (under construction) and
corridors open to traffic (construction substantially complete) on a month-by-month basis

e An outline describing how the contractor intends to satisfy any constraints

e A statement describing how the contractor intends to seek specific and general approvals from the relevant
statutory bodies

e A statement describing whether he intends to undertake night work at key locations to minimize traffic
congestion

e A description of how the contractor intends to liaise with affected residents, local businesses, public
utilities, emergency services, and the media on affected roads

e An outline describing how the contractor intends to manage complaints relating to traffic management

e An outline describing how the contractor intends to communicate and coordinate the opening of new
sections of Work

e A description of how the contractor intends to enforce and maintain Traffic Management

Waste Management

Waste management identifies a project’s waste streams, makes provision for timely and effective removal, and
allocates responsibility for waste disposal. General housekeeping should keep the work areas free of litter and ad-
hoc construction debris.

All solid waste materials will be placed in a designated dumpster or bin to be emptied on a fixed schedule and
disposed of at a facility as directed by the Department of Environmental Health Services (DEHS). Sanitary
conveniences will be emptied at regular intervals by an approved sewage disposal company. Hazardous materials,
if any, will be identified, appropriately stored, and disposed of in coordination with DEHS.

Protection and Preservation of Natural Resources/Sensitive Environmental Features

Employment of best management practices will minimize adverse impacts to natural resources and ensure
viability of sensitive environmental features such as caves, wetlands and nearshore habitats.

o A walkover survey is performed to identify affected protected tree species and to apply for a permit to
harvest a protected tree under the purview of the Department of Forestry under the Forestry Act 2010.

e Fencing of particularly sensitive areas is required to prevent disturbance to wildlife and encroachment.
Temporary fencing shall be placed around broadleaf coppice, woodland edges to protect from
encroachment, illegal dumping and damage from machinery.

e Erosion and sediment control measures will minimize sedimentation impacts and constitute a form of
pollution control.

Gladstone Road/EB/MARCH 2021



8.8

8.9

8.10

68

o Spill prevention practices include designated refueling and fuel storage areas with adequate containment
measures, preventive heavy vehicle and machinery maintenance, and spill clean-up kits on site, and waste
management.

Stormwater

Construction or widening of roads increases the amount of impervious surface areas which increases the rate of
surface water runoff. These high stromwater flow rates can lead to erosion and flooding. Stormwater may be
contaminated with oil and grease, metals, particulate matter, and other pollutants released by vehicles. Stormwater
may also contain nutrients and herbicides used for the management of vegetation in the right of way.

Stormwater management practices slow peak runoff flow, reduce sediment load, and increase infiltration.
Infiltration is increased via vegetated swales, filter strips, terracing, detention ponds or basins, infiltration
trenches/basins, and constructed wetlands.

General stormwater management practices:

e Methods to reduce/slow peak runoff flow
e Installation of oil/water separators
e Regular maintenance of erosion and runoff control measures

Erosion and Sediment Control

Sediment impacts may occur during heavy storm events where flash flooding may erode surfaces and transfer
suspended sediments to another location. Turbid conditions may adversely affect light penetration through the water
column impairing photosynthesis for marine species.

BMPs for erosion and sediment control include but are not limited to the following:

e Dewatering hoses will be placed away from sensitive environmental features and allow time for suspended
sediment to fall out.

e Installation and on-going maintenance for sediment and erosion control devices such as silt fencing and/or
turbidity curtains

e Revegetation and/or sodding of a cleared area

Prevention of Pollution of Groundwater Resources

Employment of best management practices will minimize adverse impacts to natural resources and ensure viability
of sensitive environmental features such as wetlands and nearshore habitats. Erosion and sediment control measures
will minimize sedimentation impacts and constitute a form of pollution control.

Spill prevention practices include

o A designated refueling and fuel storage area; with adequate containment measures (110% of capacity);
e Preventive heavy vehicle and machinery maintenance;
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e A designated wash-down area away from surface waters and sensitive environmental features
e A waste management program, and,;
o Spill clean-up Kits on site.

8.11 Air Quality and Noise
Air

The Contractor shall implement measures to maintain ambient air quality. Fine sediment may become airborne
during the dry season which typically begins in November and ends in late May. Dust mitigation strategies include
periodic dampening and street cleaning of the public roadway, Gladstone Road.

Additional practices for management of air quality include but are not limited:

e Tarpaulins used on dump trucks

e Vehicle speed restrictions

e Frequent site watering during the dry season
e Daily road cleaning and sweeping

Noise

Noise prevention and mitigation begins at the source of noise. Noise reduction at the source prevents extraneous
noise output. Noise reduction option include but are not limited to the following:

e Selecting equipment with lower sound power levels

o Installing suitable mufflers on engine exhaust and compressor components
e Installing acoustic enclosures for equipment casing radiating noise

¢ Installing vibration isolation for mechanical equipment

e Limiting hours of operation for specific pieces of equipment or operations, especially mobile sources
operating through community areas

Noise impacts should not exceed the following:

Construction Noise Standards
Time Noise levels in dBA

L10 L95 Lmax
0530-0730 60 45 70
0730-2000 70 55 85
2000-0530 55 40 75

Table 8-1 Noise Level Guidelines MOW Employer’s Requirements — Specification

Noise from Construction Equipment

Equipment

Typical noise (dBA)

Range (dBA)

Portable air compressor

81

74-87
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Concrete Mixer 85 81-89
Jackhammer 88 81-89
Pneumatic Tools 85 82-89
Generator 76 71-82
Pile Driver 101 95-106

Figure 8-1 Noise from Construction Equipment MOW Employer’s Requirements - Specification
Fire and Hurricane Risks

The North Atlantic tropical cyclone season begins June 1% and ends November 30". However, tropical disturbances
may form prior to the start and after the close of this time period. As The Bahamas lies within the hurricane zone,
it is expected that tropical disturbances, tropical depressions through Category 5 Hurricane, may periodically make
landfall. Risks associated with tropical cyclones include storm surge, high winds, and heavy rainfall. Given the low
elevation of the site and the surrounding areas, the drainage system must be able to effectively dispose runoff during
heavy storm events.

Fire-fighting equipment such as a fire extinguisher must be available on site at all times. The inventory of materials
shall dictate any substances requiring additional specialty fire-fighting equipment. A list emergency numbers should
be available on site at all times.

Environmental Monitoring

Environmental compliance is achieved through frequent and consistent site inspection and strong communication
with the Contractor. Construction monitoring documents Contractor compliance to the EMP with respect to but not
limited to: site safety and health, protection of ground water, general housekeeping, hazardous waste disposal, noise
and air quality control, and protection of natural resources. The monitoring checklist is the mechanism within the
environmental management system to document onsite practices, provide recommendations, and note when
corrective action is required.

Environmental monitoring will be performed daily with reports provided to DEPP electronically daily. These daily
reports will be compiled and recorded in monthly reports to the DEPP.

Monitoring for GRIP shall include but not be limited to:

e Erosion along highway segments and borrow sites during and after construction

e Silting and increased sediment loads to water bodies in the vicinity of the roads

e Investigating drainage wells to ensure no inadvertent pollution of the underlying freshwater lens

¢ Noise impacts and air pollution and dust impacts

o Installation of erosion control and drainage works (including silt traps)

o Extraction and restoration works at borrow areas

e Vegetation and wildlife protection measures

e Prevention of damage to undiscovered significant archaeological or historical finds

o Verification that appropriate waste management and disposal operations at construction sites are employed
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e Assurance that construction sites are cleaned up and restored after construction activities cease
e Inspection of vegetative cover (removal and regrowth) on the basis of field examination

8.14 Grievance Redress

Grievance redress is a management tool to identify, assess, and provide resolution of complaints during a project
cycle. Implementing a system of grievance redress early in a project’s cycle allows for resolution of minor issues
before escalation to high-profile and expensive disputes at the local and national level. Support is garnered from
local communities which have access to a system for complaint filing and resolution. Grievance redress mechanisms
(GRMs) are a core component of managing project operational risk.

Given the high traffic volume and use of Gladstone Road, it is highly recommended that GRMs are incorporated to
the overall project. system to receive, catalogue, and respond to community concerns will be paramount.

According to the World Bank’s Approach to Grievance Redress in Projects the following steps should be taken:

Step 1 Assessment of Risks and Potential Grievances and Disputes
Step 1 is the identification of potential issues, stakeholders, and existing institutional capacity for dispute
resolution.

Step 2 Capacity Assessment

Step 2 reviews the capacity for local and national institutions to address and resolve project concerns.
Institutions will be reviewed through a credibility assessment with the following criteria: legitimacy,
accessibility, predictability, fairness, rights compatibility, transparency, and capability.

Step 3 Action Plan
Step 3, the Action Plan, creates tangible steps to be implemented during project planning and execution to
enable effective grievance management for dispute resolution. Successful grievance management systems
contain the following components:

e Access Point(s) for Complaints, i.e. Help Desk

e Grievance Log Database

e Assessment, Acknowledgement, and Response to Complaint(s)

e Appeals Process

e Resolve and Follow-Up
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9 Recommendations and Mitigation Strategies

9.1

JFK Roundabout Reorientation

The Gladstone Road and JFK Roundabout will be reoriented to enhance driver safety and increase the Level of
Service. This reorientation will result in a direct loss of red mangrove shrubs on the eastern perimeter of Lake
Cunningham abutting Baha Mar Boulevard. It is estimated that up 8,620 sq ft of existing mangrove area may be
impacted by the construction works. To mitigate this loss of mangroves, the road design will incorporate 18,700 sq
ft of mangrove planting area. Please refer to the next pages for drawings.
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9.1.1 Botanical Baseline Condition

Figure 9-4 Baha Mar Bldv., JFK, & Gladstone Road Roundabout Vegetation Map

The proposed reorientation of the roundabout will impact the southern portion of the mangrove fringe, mixed
species, and human altered areas along the Airport Gateway dual carriageway. Existing species within the proposed
area for reclamation include native flora Rhizophora mangle (Red Mangrove) Conocarpus erectus var. sericeus
(Silver Buttonwood), and Clusia guttifera (Small leaf Clusia) and invasive species, notably a large stand of Brazilian
pepper, and Casuarina equisetifolia (Australian pine).
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Figure 9-5 Western edge of survey area with Buttonwood along wetland edge (view facing East)

Figure 9-6 Large stand of invasive Brazilian Pepper
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Figure 9-7 Baha Mar Boulevard Verge Transition to Wetland at Lake Cunningham

It is anticipated that hydrologic conditions will be conducive to mangrove planting success given the existing
presence along Lake Cunningham’s eastern shoreline. The southwest portion of the reclamation may transition to
wetland species that exist in more ephemeral wetland conditions such as buttonwood.

The total number of mangrove shrubs to be removed will be determined upon construction. Mangrove shrubs will
be moved with the intention for reuse in combination with locally available mangrove seedlings. Again, given the
presence of red mangroves within the existing wetland community, hydrologic conditions with some physical
assistance along the area of reclamation should allow for continued natural revegetation of Lake Cunningham’s
shoreline.

Reduce Light Pollution — IDA Approved Lighting

o Reduce light pollution by the installation of IDA approved lighting
o |DA approved lighting minimizes glare and reduces light trespass

The International Dark Sky Association (IDA) educates lighting stakeholders including the public about light
pollution to preserve dark night skies. The association developed a Fixture Seal of Approval to provide objective,
third-party certification for lighting that minimizes glare, reduces light trespass, and doesn’t pollute the night sky.

Light pollution affects wildlife and ecosystems including avian species. Additionally, human health can be impacted
by unnecessary lighting that disrupts sleeping patterns and causes irritation. The installation of lighting systems
draws energy and should be placed only where deemed necessary.
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GRIP anticipates installing CREE XSP Series street lamps which are IDA approved when ordered with 27K7 or
30K7 CCTS.

Pedestrian and Bicycle Shared Pathway — Optional Social Benefit

o Improved fitness and physical activity

e Access to the outdoors

e Reduced use of motor vehicles for short-trips

e Integrates with the IDB Emerging and Sustainable Cities Initiative — Sustainable Nassau Action Plan
(2016)

With an existing right-of-way utility corridor, installation of a pedestrian & bicycle pathway will positively benefit
residents and users of Gladstone Road. The 2016 Final Draft release of Study 3 — Urban Growth Study within the
Sustainable Nassau Action Plan, recognized the need for and the ability to implement an island wide bicycle system
(See Figure below).

Pedestrian and bicycle pathways can co-exist with utilities and high traffic roadways. Electric and magnetic fields
exist wherever electric current flows (powerlines, electrical appliances, etc.). Design criteria are presently being
reviewed to consider feasibility of a bicycle pathway.

Figure 9-8 Proposed network of bicycle and recreation paths for New Providence
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Figure 9-9 Washington & Old Dominion Trail in Falls Church, Virginia, USA
Planting with Native Tree Species and Removal of Invasive Species

GRIP provides an opportunity to beautify the Gladstone Corridor through native tree planting and creation of natural
drainage areas such as swales or retention ponds.

Invasive Species Removal. Removal of invasive species considered a threat to small island nations will slow the
proliferation of unwanted plant species. It is recommended that the Ministry of Works or relevant Department
perform routine removal of saplings to prevent recolonization.

Planting with native tree species. A landscaping program that uses a palate of native trees will encourage visits
by native fauna.
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