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1.0 EXECUTIVE SUMMARY

PROJECT DESCRIPTION

BACKGROUND AND OVERVIEW

The highway will begin in the Silkfield area of Moneague area and is to
connect with the existing highway and parochial road networks via an
enhanced interchange provision. The highway will then travel north
northwest through this region, north of Phoenix Park and south of
Retirement, through to Crescent Park Pen. The alignment then climbs
north northeast through Golden Grove and turns again heading north
northwest through Lydford, Steerfield and Annandale Farms. The
alignment runs east of Ewart Town and through Malvern Park where it
then heads north northwest through Davis Town and passes Chalky Hill
on the west side. There is a sharp easterly turn where it passes south of
Steer Town and east of the Roaring River community where it terminates
at the main in Mammee Bay, Ocho Rios.

The highway project is expected to be typical, with construction and
engineering methods being utilised to develop and clear the rights-of-way,
ensure substrate stability, involve the construction of drainage, bridges
and overpasses, as well as manipulate the landscape to allow for grade
separated interchanges and linkages with existing roadways. The
principal construction materials expected to be employed are steel,
concrete, asphalt and aggregates of various grades.

The Highway (Moneague to Ocho Rios) is intended to be a four lane
controlled-access, tolled motorway with fully grade separated
interchanges and intersections built according to modern international
standards with a total distance of 20 km.

Highway 2000 is Jamaica's first toll highway and this primarily
“Greenfield”; tolled, multi-lane motorway will connect the capital
Kingston in the south-east of Jamaica with the tourism centres of
Montego Bay in the north-west and Ocho Rios on the north-central coast,
covering 230 km when completed.

The National Road Operating and Constructing Company Limited is
desirous to continue to directly contribute to the Government’s desire to
accelerate development through the implementation of appropriate
infrastructure.
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In addition to the economic benefits expected from the North South Link,
the wvulnerability of existing routes to natural disasters makes the
development of the North South link even more desirable, given the
frequent and recent devastation of the roads in the gorge.

PROPOSED PROJECT

PROJECT RATIONALE

The principal objective for the development of the Highway 2000 Project
is to stimulate economic and social development and increase
employment and thereby reduce poverty in Jamaica.

Highway 2000 is intended to serve as a catalyst for Jamaica’s economy
through the following:

a) Direct and efficient links between major economic centres (cities and
towns) and growth points as the existing road system is currently very
congested;

b) Serve as a catalyst for economic activity such as the liquefied Natural
Gas pipe lines, along the Highway corridors and connectivity between
the north and south coast of the island in support of the diversification
of the tourism industry;

¢) Induce additional/collateral economic and developmental activity in
the areas served. For example the establishment of adjacent Economic
Re-processing Zones (EPZ);

d) Provide for links between markets and, for instance between the
container-port at Kingston and the commercial centres at Montego
Bay and Ocho Rios, which together serve western Jamaica and the
north coast tourist resorts;

e) Reduce the population growth pressure on the major urban areas as
commuting from suburban and rural areas to the city will be greatly
facilitated;
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f) Open access from tourist centres to attractions such as the planned
Maroon Theme Park (currently under development) and the Milk
River Natural Spa;

g) Spur agricultural activity by opening tracts of land for agricultural
development and also improve the transportation of agricultural
produce in the country, as well as, the transportation links from
agricultural producing areas to major airports and seaports for export
crops;

h) Increase safety of motorists and contribute to reduced vehicle
operating costs through the use of better standards in highway design.

ECONOMIC BENEFITS

It is well documented that investment in transportation infrastructure
generates substantial economic benefits by reducing transportation costs
for existing activities, providing access to new areas with economic
development potential and triggering investment activities. Additionally,
there are measurable savings in vehicle operating costs and savings in
travel time cost associated with the development of highways. In road
projects, externalities are the major source of benefits and the challenge is
to internalise these externalities and thus give a measure and a value of
the effects on vehicle operating costs, people’s time, people’s lives,
environment, etc.

The economic benefit in using an expressway can be expressed in various
aspects. The main features of savings to the expressway users are shown
in terms of savings in vehicle operating cost (VOC) and savings in travel
time cost. There are other benefits such as accident saving cost and
environmental cost that are difficult to quantify.

Much research has been devoted in recent years to estimating the
productivity of investments in infrastructure. Many of these studies,
which attempt to link investment in infrastructure to growth in GDP,
show very high rates of return in time-series analysis. A number of
studies on economic growth and infrastructure also show that
infrastructure variables are “positively and significantly correlated with
growth in developing countries”. While the various econometric models
may be deficient in estimating the linkage between infrastructure and
growth, it is commonly accepted that investments in highways do have a
significant impact on economic growth in developing countries.
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An analysis of World Bank funded infrastructure projects over the period
1974 to 1992, showed that the average economic rates of return of
highway projects were the highest at 20% among all other types of
projects funded. Other estimates have shown rates of return on highway
projects in excess of 50%.

The area of importance that has been highlighted in the literature is the
impact of infrastructure development on a country’s production cost.
Studies found that the infrastructure significantly reduces production
costs in a number of countries. One estimate suggests that three-quarters
of federal investment in highways in the 1950s and 1960s in the United
States can be justified on the basis of reductions in trucking costs alone.

For Highway 2000, a number of independent analyses were undertaken
including one by Steer Davies Gleaves (SDG) and another by CFAS
Limited, assisted by the Planning Institute of Jamaica. As the country
develops in the new millennium, the demand for a more efficient
transportation system is ever increasing. Expressways with all their
facilities provide such services for the transportation needs of the country.

NORTH-SOUTH LINK: MONEAGUE TO OCHO RIOS

NROCC intends to continue to directly contribute to the Government’s
desire to accelerate development through the implementation of
appropriate infrastructure. In furthering this objective, a North South
Link, Caymanas to Ocho Rios, is being developed.

ALIGNMENT, CROSSINGS AND TOLL PLAZA

The Moneague to Mammee Bay (Section 3) segment of Highway 2000
requires the construction of a two lane, dual carriageway roadway, with a
design speed of 80 km/h.

Moneague to Lydford (km 49+200 to km 58+000)

The alignment begins at the existing Moneague Roundabout, which will
likely be converted to an interchange with the A1 Road. This may require
some reconstruction of the Mt. Rosser Bypass to accommodate the
interchange, and construction of a new underpass or overpass at the
interchange.

From the interchange, the highway passes through mountainous terrain
varying in elevation from elevation 350m to 450m, with gradients up to
6.5%. Underpasses (field connectors) will be required at km 49+700, km
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51+700, km 52+500 and km 53+900 to maintain local access to both
sides of the new highway.

A Toll Plaza is proposed in the vicinity of km 54 to km 55 along a tangent
section of highway near the abandoned Reynolds Bauxite Mines site,
along the east side of Golden Grove.

An interchange is proposed at the intersection with the local road at km
55+200 to provide access to Chalky Hill Road, the A1 Road (to Claremont
and St. Ann’s Bay), and the A3 Road (to Ocho Rios). These link roads may
have to be upgraded to provide adequate serviceability. This interchange
will also provide access to neighbouring communities in Golden Grove.
Underpasses will be required at the interchange (km 55+200), and at km
56+000 and 57+200 to maintain local access.

Lydford to Davis Town (km 58+000 to km 64+000)

The alignment generally passes through generally rolling topography
through abandoned bauxite mined areas from km 58+000 to km 60+000,
with an underpass or overpass proposed at km 59+800.

From km 60+000 to km 63+000 the alignment generally runs parallel to
Chalky Hill Road through rolling terrain, with an underpass proposed at
60+700, an overpass at km 62+200, and an underpass at Chalky Hill
Road at km 63+500.

The alignment passes through a proposed residential subdivision (Davis
Town) from km 62+200 to km 62+800, before entering the existing Davis
Town development at km 63+400 to km 64+000. The alignment through
this area will be carefully positioned to minimize any impact to the
community.

Davis Town to Mammee Bay (km 64+000 to km 69+000)

The alignment passes along the west side of the existing housing
developments on Chalky Hill Road from km 64+000 to 66+000 primarily
through forested vegetation, crossing Harbridges Gully at km 65+400,
where the highway starts a long decline to the North Coast Highway, from
elevation of 320m to elevation 10m, with maximum gradient of 8%.

The alignment passes along the south side of Steer Town in an easterly
direction from km 66+500 to km 67+000, and crosses under a local road
at km 66+700, and under Chalky Hill Road at km 67+500.

The alignment curves towards the North Coast Highway at km 68+000
where it first crosses the Little River, with a second crossing at km
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68+500. The alignment has been positioned to minimize impact to the
Great House situated south of the alignment. Further refinement of the
alignment may be required to avoid the river crossings, and to avoid any
impact to the Great House.

The profile from km 68+200 to the proposed roundabout at km 69+200
is at the maximum gradient of 8%, in order to accommodate the steep
topography. The property where the alignment intersects the North Coast
Highway is zoned (by UDC) for future commercial development, therefore
needing close coordination with UDC.

CROSSINGS

Seventeen (17) crossings have been identified and will be facilitated by
overpasses and underpasses. These crossings include rivers, local roads,
and field connectors.

TOLL PLAZA AND EQUIPMENT

A Toll Plaza is proposed in the vicinity of km 54 to km 55 directly south of
the proposed interchange, and along a tangent section of highway near
the abandoned Reynolds Bauxite Mines site to the east of Golden Grove.

The gradient along this section may need to be adjusted to provide a flat
area for the Toll Plaza, and to integrate the adjacent interchange. Tolling
strategy may influence the interchange design, for toll collection (i.e. toll
plazas on the interchange ramps).

PHASING AND TIMETABLE

The project is scheduled to be concluded within 36 months after the
commencement certificate has been issued. The project will be divided
into phases that will be defined by the construction requirements.

CONSTRUCTION/CAMP/SITE YARD

The location of the construction camp/site yard has not yet been
determined. It is anticipated, however, that the camp will be
approximately 200m x 200m and will take into consideration storm water
and surface water drainage requirements, location of interceptors, as well
as wastewater and sewage requirements. All necessary approvals for the
construction camp/site yard will be obtained prior to establishment of the
site. The construction works will be implemented by the Contractor.

Although the exact location of the site construction camp has not been
identified, the previous experience of the Highway 2000 project should be
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taken into account, with regards to good housekeeping habits,
conformance to permitting requirements, and adherence to audit
procedures.

CUT AND FILL

All fill materials will be obtained mainly from the cut and transported by
trucks to the designated fill areas.

Quarries will be identified based on the following criteria:

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

If the project requires the establishment of a quarry, the necessary
licenses/approvals will be sought.

TRANSPORTATION REQUIREMENTS

All motorized vehicles within the site, excluding those on public roads,
shall be restricted to maximum speed of 20 km per hour (in site yard) and
50 km per hour (on the alignment). Speed limit signs will be erected as
appropriate. Haulage and delivery vehicles will be confined to designated
roadways inside the site. The production team will ensure that vehicles
transporting earth materials and fines are fitted with side and tailboards.
Materials transported by vehicles shall be covered, with the cover properly
secured and extended over the edges of the side and tailboards. Dusty
materials will be dampened before transportation.

CONSTRUCTION TIMELINE

It is anticipated that the entire construction period for the highway will
last 36 months.

DESCRIPTION OF ENVIRONMENT

PHYSICAL ENVIRONMENT

CLIMATE AND METEOROLOGY

e Temperature values over the assessment at all locations ranged
from a low of 24.2°C at Lydford to a high of 32.3 °C at Roaring
River Community.
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¢ Relative humidity values ranged from a low of 54% at Moneague
to a high of 99% at Lydford.

¢ Wind speed ranged from a low of 0.4 m/s at Lydford to a high of
9.4 m/s at Roaring River Community.

e There was some measurable precipitation during the assessment
ranging from 4.1mm — 7.9gmm.

e Barometric pressure ranged from a low of 970.7 millibar at
Lydford to a high of 1017.9 millibar at Moneague.

SOILS AND GEOLOGY

e The physical features along the proposed highway alignment were
conveniently divided into two sections.

e Section 1 - Between Moneague (Silkfield) and Malvern Park the
proposed route traverses the uplands of the Moneague and
Claremont region of St. Ann parish. The topography consists of the
middle Tertiary rocks of the White Limestone Group exhibiting a
relatively subdued karst, dominated by gentle rises and numerous
small, frequently broad depressions (sinkholes and uvalas).

e Section 2 - Between Malvern Park and the north coast of the island
at Mammee Bay, the topography slopes steeply down from the
Moneague uplands to the sea. The chalky limestone of the
Montpelier Formation and marls and clayey limestone of the
Coastal Group rocks form a low-permeability barrier, ponding the
groundwater of the Moneague Basin to the south from free flow to
the ocean.

e The line of the proposed highway lies above the main depressions,
and above the level of the Moneague Lake, which very rarely
reaches an elevation of about 315 m after prolonged periods of
rain. The bottom of the Lydford depression is at a higher elevation
(about 320 m at its lowest point) and has not been known to suffer
flooding events. No collapse features are known to have been
reported from the Moneague uplands.

e An overview of slope stability in the focus area is described as
Generally Good within the harder units, which include the
Swanswick, Troy, Claremont and Walderston Units, and
Reasonable within the “soft” limestone of the Montpelier
Formation. However, it should be noted that along fault scarps
large and continuous falls should be anticipated.
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TOPOGRAPHY

e The topography of the project area comprises of both gently
sloping areas, in the northern end of the alignment, and a
mountainous section which the alignment traverses with sharp
increases/decreases in elevations along chainage km50+300 to
km62+450. The southern tip of the alignment is on relatively
gentle sloping lands.

e As the highway progresses through the mountainous regions of
Phoenix Park and Retirement, the elevations range from 400 m to
500 m while slopes vary between 1° and 15°.

e Here the highway traverses through a valley east of Golden Grove
where it continues in a north easterly direction trough the karst
Limestone Mountains towards Lydford. The average elevations in
this valley region are 380 m.

e The terrain climbs sharply from elevations of 400 m to 450 m on
entering the Lydford, north of Golden Grove before increasing
gently heading north of Steerfield.

HYDROLOGY

e The Harbridges Gully catchment was observed to have mostly
forests, fields and crops with residential settlements on lots more
than 1/4 acres in area. However, the northern basin area is
comprised of strictly infrastructures and buildings.

e The catchment associated with Little River was determined to
have significantly high concentrations of forests, fields and crops
(over 80%). Concentrations of urban space were identified along
the northern reaches of this catchment.

e It was found that the proposed alignment traverses a number of
sub-catchments of a larger catchment area. The overall total area
of the sub-catchments that will impact the highway alignment is
15.15 km?, extending from Malvern Park in the east to Golden
Grove in the west and Mammee Bay in the north to Ewart Town in
the south. The catchment is approximately 6.14 km long at its
longest and 4 km wide.

e The tributaries of Harbridges Gully cross the alignment west of
Davis Town and Chalky Hill while those of Little River traverse the
alignment east of Steer Town. These rivers are known to have
large flood plains and tend to swell rapidly and overtop their
banks during extreme weather.

e There exist three (3) areas vulnerable to flooding within 2 km of the
alignment (Steer Town, Golden Grove, and Moneague). The low-
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lying areas (valley) within which these communities are situated
also contribute to the events of floods in the area. These regions
are prone to flooding as they create a ponding effect, similar to
wetlands.

QUARRIES

There are 18 quarries which are closest to the project and are
located at distances varying from 0.78 km to 21 km in proximity to
the Moneague highway alignment.

HAZARDS

Over the surface of the Moneague plateau landslips are rare and
deemed to be unlikely, except locally in fresh highway cuts during
construction.

It was found that landslide occurrences increase with increasing
slope angle. The results revealed that majority of landslides
occurred within the ranges of 5° and 30°, with lower landslide
occurrences, 9% and 7%, within the 0° - 5° range and 30° and 75°.
However, a decrease in landslide occurrences was observed after
the slope range 15° - 30°.

The dominant slopes along the proposed alignment are between 0°
and 15°. The segment of the alignment which traverses south of
Golden Grove, in the region of Crescent Park Pen, comprises of the
steepest slopes of up to 26°

The soils classifications revealed that approximately 79% of the
soils had less than 1% probability of landslide occurring while 19%
of soils had 1% - 10% probability of landslide occurrence.

Flooding is unlikely to affect the proposed line of the highway
from Moneague to Malvern Park. On the descent through Malvern
Park to Mammee Bay, flooding can occur through overbank
discharge from the numerous rivers. Additionally, experience has
shown that, during extended periods of precipitation, extreme
flooding, erosion and destruction of road beds and property can
occur as in Fern Gully and Ocho Rios (Water Resources Authority,
2008).

DEBRIS FLOW

Debris flow in the rivers and streams typically include soils, trees
and other loose materials. To a greater extent, the experience to
date is that during continuous torrential rains, animals and old
household item are observed flowing downstream. Analysis of the
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predicted soil loss concluded that the majority of the Moneague
alignment traverses moderate soil loss zones. More importantly,
high loss regions are crossed between Chalky Hill and Steer Town.

PARTICULATES

e For the PM 10 sampling event all locations had particulate values
compliant with the 24-hour US EPA standard of 150ug/ms.

e For the PM 2.5 sampling event all locations had particulate values
compliant with the 24-hour US EPA standard of 35 ug/mas.

NOISE

e During the daytime (7am — 10 pm), two stations (3 and 5) were
non-compliant with the NEPA noise guidelines.

e During the night time (10pm — 7am), three stations (3, 5 and 6)
were non-compliant with the NEPA noise guidelines.

BIOLOGICAL ENVIRONMENT

FLORA

e The proposed highway footprint will traverse mainly over large
swaths of fenced, pastureland bordered by secondary, roadside,
plant communities that were, in many cases, conspicuously rich in
floral constituents.

e A total of 219 plant species were identified, 82 of these (or 38%)
were herbs and shrubby-herbs. Together, they made up the
primary constituents of the flora assessed. Shrubs accounted for
20% of the plant species encountered and tended to occur on
ruinate lands. The occurrence of epiphytic and climbing species
was quite reduced, compared to the percentages for other growth
forms.

e Several isolated stands of trees were observed occurring within
and surrounding pastoral communities. A total of 63 tree species
were encountered.

e Commonly occurring endemic species were the Search-me-Heart,
Lantana jamaicensis and Lobelia viridifolia.

e In areas where high instances of anthropogenic influence were
observed, agricultural crops such as banana, breadfruit, yam,
cocoa, coconut orange, lime and grapefruit were frequently seen.
Ornamental plants such as Poui, Poinciana, Ixora, African Lily
and Hibiscus were occasional in residential areas.
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FAUNA

Forty six species of birds were identified during the study; 16 are
endemic, 27 resident and 3 migrant. The low number of migrant
warbler species is as a result of the time the survey was carried
out, i.e.., before the arrival of the migrant birds. Nineteen of
Jamaica’s Amphibians were recorded from the study site, three
species recorded for the first time from this area of Jamaica.
Sixteen of Jamaica’s fifty reptiles were recorded.

One hundred and seven species of invertebrates were recorded.
The biological composition of the Little River was normal for a
high gradient stream with low to moderate impacts.
Representatives from thirteen macroinvertebrate taxonomic
groups were found, with gastropod (snails) dominating, followed
by various insect groups, and crustaceans. No fish were collected;
these appeared to be limited in range and abundance, as a result of
the desiccation of long stretches of the river.

LAND USE

The land use within 3km of the proposed alignment was assessed.
These include agricultural, commercial, industrial, mined out
areas; residential, educational and recreational (Dunns River
Falls). Other uses include, airstrip, caves, hydroelectric plant,
burial grounds (behind homes or private property), forest estates
power lines, wells/pump houses, springs, water pipelines,
telecommunication modules and cellular towers.

Agriculturally, the study area has papaya farming and subsistence
farming. Commercially, the study area has offices, restaurants and
bars. There are two limestone quarries within the study area.
There are 27 settlements (residential areas) within the Social
Impact Area (SIA) with the major towns being Moneague, Golden
Grove and Claremont.

STRUCTURES ALONG ALIGNMENT

Approximately 64 structures will be impacted by the proposed
highway alignment. Of these structures, approximately 25% are
found in Zone 1 (49km+100 to 51km+000) and 28% in Zone 6
(66km+100 to 67km+000). These vary from houses and other
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structures in proximity of and associated with households, such as
fowl coups, pens, tanks, out houses and tanks.

SOCIOECONOMICS

e The growth rate for the Parish of St. Ann over the last inter-censal
period (2001-2011) was 0.35 % per annum. The population of the
SIA was approximately 21,464 persons and is expected to reach
23,423 persons over the next twenty five years, if the current
population growth rate remains the same.

e There are more All Age schools than there are High and Junior
High schools serving the area. The statistics revealed that the
percentage of All Age schools within the SIA were slightly higher
than the regional and national figures and likewise the percentage
of High Schools were slightly less than the regional and national
percentages. The presence of the Moneague Community College
might have contributed to a higher percentage of Tertiary
educational attainment within the SIA when compared to the
regional and national data.

e There were 6238 housing units, 6832 dwellings and 7031
households within the SIA in 2001. The average number of
dwelling in each housing unit was 1.10 and the average household
to each dwelling was 1.03. The average household size in the SIA
was 2.94 persons per household.

e In 2001, 49.6% of the households in the SIA owned the land on
which they lived. Approximately 2% leased the land on which they
were, 15.8% rented, 19.5% lived rent free, 2.7% “squatted”, 1.1%
had other arrangements and 9.3% did not report the type of
ownership arrangements they had. Squatting in the SIA was seen
to be higher than on the parish level although marginally less than
the national average. Otherwise, there were lower or comparable
percentages seen for all other land tenure categories when
compared to the national and regional figures.

e There are a slightly greater percentage of households in Jamaica
using electricity when compared with the regional and SIA
households. This is consistent with a slightly greater number of
households using kerosene at the regional and local level when
compared with the national figure.

e The study area is served with landlines provided by Cable and
Wireless: LIME Jamaica Limited. Wireless communication
(cellular) is provided by Cable and Wireless (LIME) and Digicel
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Jamaica Limited. A network to support internet connectivity is
also provided by Cable and Wireless (LIME).

e The greater portion of SIA households (75%) receives its domestic
water supply from the National Water Commission (NWC). This
was more than both the regional and national figures of 53% &
73% respectively. On the other hand, households utilizing a private
source of water supply (25%) were lower than the regional and
national average. Water demand in the SIA is 4,691,163.6 litres
per day.

e It is estimated that approximately 3,752,930.88 litres/day of
wastewater is generated within the study area. A higher
percentage of households used water closets within the SIA when
compared to the regional and national data. Conversely, a smaller
percentage of SIA households utilize pit latrines when compared
to the national and regional data for 2001.

e The National Solid Waste Management Authority is responsible
for domestic solid waste collection within the study area.
Presently, collection is done twice per week. It is estimated that
households in the study area generated approximately 28,897.41
kg of solid waste in 2001. Based on the population growth, it has
been estimated that at the time of this study, approximately
32,196.42 kg of solid waste was being generated and it is expected
that within the next twenty five years, if the population growth
rate remains the same, the amount will be 35,135.17 kg.

e Approximately 25.4% of all respondents had heard of the National
Road Operating and Construction Company (NROCC) while 74.6%
of respondents indicated they had never heard of NROCC. Based
on interviewees’ comments and responses, it was thought that
some respondents may have mistaken NROCC with other
international road construction companies but this could not be
confirmed with the interviewee.

e On the issue of concerns and comments related to the project,
there were a series of mixed opinions. In general respondents who
thought the project would affect their lives commented on the
potential ease or difficulty in commuting. Respondents expressed
that the introduction of the toll road would significantly reduce the
time it takes for them to travel and also result in an increase in
public transportation in the communities as there are few public
passenger vehicles on the short distance/local routes (Moneague
to St. Ann’s Bay/Ocho Rios). Individuals interviewed also
indicated their expectation of having existing off roads in the

Submitted to: National Road Operating and Constructing Company (NROCC)
Prepared by: CL Environmental Co. Ltd.



Environmental Impact Assessment for the Proposed Highway 2000 North South 33
Link - Moneague to Ocho Rios

vicinity of the proposed areas upgraded as well as an increase in
employment in the respective communities for youth.

e Concerns highlighted, related to the possibility making the
existing roadway areas inaccessible as well as possible devaluation
of property and loss of commercial business. Concern was also
expressed about the possible increase in noise and dust pollution
and safety of children. The possibility of relocation of homes
and/or businesses was also expressed. Of concern was also the
issue of potential flooding as a result of the road construction or
modification in areas currently not affected by flooding. The need
for lighting at the existing Moneague roundabout was mentioned
as there have been many motor vehicle accidents since the
construction of the roundabout. It was also expressed that the
warning signs were too close to the roundabout and need to be
repositioned further away from the roundabout to allow for
adequate warning to motorists.

e In all, 3 sites have been noted for the area with 2 of these sites
showing a Taino presence. A total of 6 pieces of artifacts were
collected from the surface of three sites namely Phoenix Park (2
Taino artifacts), Adstock (skeletal remains found in 1966) and
Annandale (3 Taino artifacts found in 1974).
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IMPACTS AND MITIGATION

SITE CLEARANCE/PREPARATION AND CONSTRUCTION

Impact Mitigation

Soil Removal and Blasting e Directional controlled blasts

e Use of alternative methods such as bulldozing and jackhammering. Conduct
pre-blast crack surveys

e Implement rockfall catchment areas

Soil Erosion and Siltation

Stockpile fine grained materials away from drainage channels
Low berms placed around stockpiles and covered with tarpaulin
Provision of catch/diversion drains to divert surface flows
Installation of silt fences and coffer dams where necessary
Remove trees only as necessary

Trees with trunks of DBH 20cm and greater should be left intact

Water Resources

Water resources risk management plan should be created for the recharge
area.

Mapping of all sinkholes should be undertaken

e Vegetated buffer area should be installed around and within sinkhole drainage
area

e Culverts and proper drainage should be implemented where the alignment
crosses the surface run-off paths for the sinkholes
e Installation of oil separators or interceptors within the drainage system

Flora and Fauna e Vegetation mapping should be done prior to site clearance
e Limit rights-of-passage to areas already showing noticeable signs of
degradation

e Incorporate engineering solutions that will help minimise habitat
fragmentation (tunnels, bridges etc.)

e Fencing off of highway to limit disposal of solid waste into plant communities
and restrict encroachment of humans and livestock

e Avoid removal of endemic species and do not introduce exotic species
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Impact Mitigation

e Ifremoval is necessary, a nursery should be established for maintenance and
propagation of endemic and naturally occurring plants

e A buffer area should be established and maintained between the project area
and surrounding limestone forest

e Proper planning regarding access points to construction site should be
established

e Further planning required to establish development zones within nearby
lands, villages and towns to prohibit development of nearby areas

e Protect and preserve sensitive and unique ecosystems

e Only remove vegetation as is necessary

e Protect endemic and migratory species

Noise Pollution e Use equipment with low noise emissions as stated by manufacturer, and fitted
with noise reduction devices such as mufflers

e Operate noise-generating equipment during regular working hours (e.g. 7am —
7pm) to reduce potential of creating noise nuisance at night

¢ Construction workers operating noise-generating equipment should be
equipped with noise protection (ear muffs, ear plugs)

Air Quality e Areas should be dampened every 4-6 hours