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FINAL REPORT ON THE ENVIRONMENTAL IMPACT ASSESSMENT OF THE
PROPOSED DEVELOPMENT OF MONA ESTATES AND BEVERLEY HILLS,
ST. ANDREW ON THE NATIONAL WATER COMMISSION'S WATERSHED

EXECUTIVE SUMMARY

1.0 INTRODUCTION

The sites that have baen dentified for the proposed development are Mona Estates and Beverley
Hills. Baoth areas share a commuon boundary and are localed on the ridge top above the Mona
Reservoir, The two plots identified by the Programme for the Resettiement and Integrated
Development Enterprises (Operation PRIDE) adjoin ane ancther resulling in a saa of residential
lots surrcunding the Mona Reservoir. The siles share a common boundary and therafore, they
will be considered together for the purpase of this analysis.

The Mcna Reservoir Is situated In a naturzl depression that is sheitered by the Leng Mauntain
Range. Long Mountain is covered by nzlural forest, and is currantly identified as a watershed
aras oy the Natural Resources Canservation Autharity (NRCA) and as such is in need of
orotection, To the easl, water drainea from Ihe Hope River Catchment area flows through an
agueduct to the Resemvair,

The proposed site cansisls of twe areas: Mona Estates and Beverley Hills. Mona Estates s

ocated along the ridge of tha Long Mauntain, lts western boundary is visible from Mountzin View

Avenue. The property is located lo the north of a 58-acre property owned by the Ministry of i \

Environment and Housing and & community informally knawn as ‘Back Bush'. It is bounded lo 7. '
the north by the adjoining 42- acrs Beverley Hills site, To the 2ast lies properly ownad by the
University of the West Indies (UWI). The Beverlay Hills Extension sile is located in the high G-
income residential suburb at the top of Beverey Hills, adjacenl to existing subdivisions on 2
Rutland Drive, Montclair Closae and Montclair Drive. .

The ameunt of land being considered for development by Operation PRIDE lotals 520 acres o v |
(210.5 hectares), Of the 520 acres owned, 186 acres [80.5 hectares) are proposed for

devalopment. The remaining 324 acres (133.2 heciares; have bsen recommended as land for

Caonservation, Each of the proposed developments s dascribed below:

1.7 Mona Estates '
It has been proposed that the Mona Estates Development will blend and integrate with the thras  _J hed
major developments thal borders the site. Road linkages are 10 be created with Baveriey Hills, - -~

Ihe Karachi Davelopment and the proposed Mona Estate in addition lo Mona Roac Access. Lis
propesed that this will be a moderate house and townhousa devalopment ‘o help enhance the
existing proparties.

In accordance with préliminary proposal by the Planners, il is expected thal some ZB2 residential
lots with an average |ot size of 1330 m® {15,000 sq. ft) Wil be demarcated on the site wilh
approximately three (3) to five (5) habitable rooms oer ol. The proposed sub-division is on
siapas varying from aboul 457 to almast fat. Driveways inlc some lots will be quite steep st about
30%. Approximately 30% cof the sub-division ar2 on the northam side of the Long Mountain
Range. with the remaining 70% on the south side

2 Beverley Hills Extension
Cne hundred and eighty seven (187) lots ranging betwaen £57.5 m® and 839.1m" are proposed
lor construction on the Beverly Hilis site. The infrastructural provisions will incluoce roadways.
drainzge and sewerage syslams
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The following legisiature govems ihe deveicpment of the site:
Natural Resources Conservalion Authority (NRCA) Act, 1997
The Town and Country Planning Act, 1887
Tha Water Resources Authority Act (1995}
The Wildiifz Protection Act (1245 and
The Public Health Act.
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2.0 APPROAGH AND METHODOLOGY

The Environmental Impact Assessment (E14) was conducted based on lisid Investigations and
the compilation of information on the existing resounce base of the project site and its anvirans.
The possinle impacts of the proposed devalcpment aof the site were evaluated, The consultants
had discussions with Operation PRIDE o cblain information on the proposed Mona Estates an¢
Beverley Hills Developments, The Consuitants also hac digcussions with the NRCA and the
Watear Resources Autherity regarding the propesec project. Based on this analysis, an EIA report
was prepared. The report cullines the pessible anvironmental impacts of the proposed housing
davalopment and the recommended mitigative measures to minimize these impacts.

Mare specifically the following tasks were underiaren:

Description of the proposed project:

Legislative and regulatory considerations:

Description of the environment (physical, bialogical and socio-economic);

Assessment of the potantial environmental impacts of the project:

Assassmant of the long term vs short-term use of the area;

Determine and analyze allernatives in terms of potential environmental impacts and

cost/benefit analysis;

g. Oulline feasible and cost-affective mitigation measures 10 prevenl or reduce
significant negalive impacts:

h. Devalop an Environment Management/Monitoning pian.

i Facillate inter-agency coordination, public, NGO and CBO participation.
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3.0 RESOURCE ASSESSMENT

The physical characteristics Ihat are described include climate, topography, gealogy, drainage,
water gualily, ecological environment and natural hazard vulnerability. The findings are
presenied below:

31  Geological Overview
Tha area under review is part of an uplifted section of the Wagwaler Sequence; which forms a
soulheastnorthwest trending limestonie moumain, namely the Lang Mountain. The propased
developmeni site occupies the central part of the hill and is slluated dua south of the very upscale
devalopment known as Bevarley Hills.

Tne area rises very steeply from Ihe west L& alang Mouniain View Avenug, to a height in excess
of 1450 fest ebove sea level and then grades in 2 much genlier manner 1o the nartheast, where it
adjoins tne Karacni, Mona and University of the West Indies properties.

Within the proposed Mona Estates development. the area is floored by very hard micritic
limestane, with & wall-devaloped honeycombed and |agged surface. The micritic limestone is
extremely competant, but some degres of brectiation (crushing) is noted along and surrounding
the faull lines within he regions of faults.  This is espedially intense along the northern margin
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whers the material is Inose, friable, incompetant and lends itself to quarrying at saveral paints
Jsing only the ripping lechnigue. The area is inlerspersed with small gantly sloping or nearly fiat-
hottomed depressions filled by red terra rossallateritic salls,

The Beverlay Hills subdivision is floored by a partially becced, heavily jointed fractured
limesione. The development cf V-shaped valleys are closer lo and in some instances penzlrate
into the development sils, indicating that the softer, ercdable material s more pervasive here than
in the Mona Estate development

The limestona covenng the Mana Estate site is of 1he Newport Formation, which is classically
described as biodastic/micritic limesione (consisting of cemented clasts of fosslis). The
limestone displays case hardening 2nd is partially recrysiallizec. The Mewport Formatian is
conformably underiain by other members of the White Limestone Group, namely the
\Walderstone/Brownstown Member and the Troy Limestans, both of which outcrop in the nearby
Beverley Hills and Karachi areas respectively ta the north and northwest.

Regionally, the Long Mountain is part of the Wagwater Belt, which Is a SE-NW tranding trough
defined by two majer faults: Ine Wagwater and the Plantain Garden Fault systems. The grea is
cescribed as an ‘area of major down warping' that 's characterized throughoul by exlensive anc
ntensive faulting and folding.

There is sufficient historical evidence (Ahmad, 1893) that the Wagwater trough is earthguake
arane since the primary boundary faulls are considerad to ke seismically active. There are
indications of much movement slang the faulted rorthemn boundary of the study area, where the
racks are highly shattered, yielding a ioose agglomeralic mass with fragments of primary
limestane embedded in a finer graired, groundad limesicne matnx.

] Lrda

3.2 =5 ica and Gn (wate ar
The project is located within the Hope River Walershed and forms part of the smaller Lang
Moauntain Watershed area. The sita is underiain by the highly permeable Newport and
Walderston- Browns Town Limestona Formations. Consequently, there are numerous micro
sclution features and sub-surface dralnage dominale,

On the eastem slopes of the mountain range the iimestone cansist of marl and brecciated
limestone and surface drainage fealures are well defined by seasana| gully courses, The
drainage systam is not as well daveloped on the westem sicpes. There ara no perenniai
stresmispring on or close to the site.

The Mona Reservoir. with a capacity of 800 million gallons is lacated on the eastem side of the
Long Mountain range. Water is suppiied to the reservair primarily from the Hope and Yallahs
Rivers, Runoff from Long Mounlain and the proposed sits for the developrment fiow into tha
reservoir subsequent (o rainfall events. However, this area cannot be consicered a significant
catchment for the reservoir, However, the Long Mountain watershed contributes to the
recharge of the four National Water Commissian's wells located on the Long Mountain.

The Newport and the Walderston-Browns Town Limestone Formations combine to ferm the Long
Mountain Limestone Aquifer. The elevation of the groundwaler table atove sea level is
approximataly 152 m (500ft) or 305 m (1000 1) below the highest poinl &t the sile, Basad on the
[imited graundwater level data, the groundwaler fiow direction is expectec lo be saulh south-wesL

There are four wells operaled by he National Water Commission (NWC), from which
approximately 5.0 million gallens per day (MGD) of groundwater will be abstracted from this
aquifer for domestic water supply. These wells are Bavearley Hills, Hamstead Road Long
Mountain and Rennock Lodge. Discussions with the Water Resources Authority indicate hal
ihesa wells are charged by the Long Mountain aquifer and as such preservation of that aguifer i
vital 1o the quantity and quallly of water to be found in Ihese wells.

4
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The water quality data for these wells, suppliec by the NWC show that the aquifer s
~onlaminaied and has elevated lsvels of nitrate, sulphate, chioride, scdium and magnesium, The
nitrate concentrations, (7-1-31.7 mg/l) of the Beverley Hilis, Hamstead and Rennock Lodge wells
sxcand the Natural Resourcas Consarvation Authority 's (NRCA) ambleni water qualily standards
of 0.1 - 7.5 mg/l. In the case of the Long Mountzin Wall. the nilrate concentration is close 10 the
NRGA's standard (7.1- 7.4 mg/l). The lavels of nitrate in the wells are however less than the
World Healfh Organization’s (WHO) guidelines of 45 mg/l for potable water. The elevated lave! of
nitrate in these wells is a clear indication of contamination of the aquifer by sewage. most likaly
from the use of absorption pits in the genaral area and demonstrates the vulnerability of the
aquifer to pollution.

33  Natural Hazard Vulnerabliity
There is evidencs of slope failure on an expossd quary face, at the foot ¢f the slope
immediately behind the reservoir. The Consuitants also observed tilts and cracks in the
embankment wall of the raservoir along Its wastern side. Tilting of the reservoir wall may pessibly
pe caused by siopefground movement cue lo [aleral earih pressures exerted on the wall and is
an indication of ground instability in the viginity of Ihe westem section of Ihe resenvoir.

~here Is aiso the potential of slope movement occurring on e |ower section of the 2aslemn slope
in the Newport Limestone, in wnich the rocks are extersively fractured and fragmented,

Ground/Site conditions that favour earthquake amplification and increase saismic intensity are
{a) ground consisting of soft sails; (b) reciaimed land and (c) areas of thick alluvium. These
conditions are generally absent on the project site. However, sites located on or near major
geological faults tend lo increase groundshaking at these locations. The project area is located in
close proximity to a number of geclegical faults and of great interest is the fault parallel 1o the
eastem slope of the Long Mountain beiow \he foot of the hill. The January 1983 earthquake
affected fhe area, causing damage fo the National Water Commission’s filler Plant, and ground
cracks along the embankmenl road on the southwestern section of the Mona Reseveir and
wiggered a large rock slide in the limestone quarry located near the reservoir.

Prablems of flooding are not a cause for concemn &l the project site. Slopes are moderale 1o
steep and drainage Is normaily confined 1o subsurface fiows. However, our study Indicates that
there will be a 50% increase in surface runoff as a resull of the proposed development
Therefore, there may be fiooding In communities such as Beverley Hills, Hampstead Park and
Coliege Common.

[ tarms of hazards from hurricanes, the proposed develcpmants of Beverley Hills and Mona
Estates may be at risk because they both lis on the ridge of the Long Mountain. Strong winds
that are usually genarated during hurricanes can cause property damage to mafs and othsr
Infrastructure {depending on the construction methods used). Thasa davelopments ara
susceptibla fo the onslaughl of a hurricane orimarily because there are no natural wind ouffers
present. The remeval of large wees for consiruction purposes will exacerbate the situation

3.4
The rasults of the enfomological survey indicate that there was one rare and endangared species
- the leaf culling or mushroom growing anl { TrachymyTmex Jjamaicensis ). The leal cutting ants
have not been recorded anywhere alse in Jamaica and s 2 newly discovered spacies. This
ant lives in other places of the Long Mountain regior. The otner species represented in the area
were not endangered and were either common or found in oiner areas of the city.

Tha number of birds and species recorced were modesl, especially in the dry limestone lorest
covering the upper ridge. The three highest bird counts were made |n the wet and wcoded fiat
‘and batwear College Commaon and the Mora Reservair.
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A study cf the vegetation of the Iwo proposed sites was conducted, Tre area may be calegorized
as follows:

a. Dry-Semi evergrean Thicket:

b. Dry Semi-evergresn Forest; and

=, Disturbed Vegelalive Region

Near tha top of Long Mountain was a fairly level stratch of grassland with an open cover of
Logwooe and Cassia amarginaia irees. Tha presence of the grassiand is undouttedly explained
by the nvasion of grasses after the origingl cover had been removed

Thae Lang Mountain vegelation (Sita1) Is considered to be 3 mixture of Dry Semi-evergraan
Thicket, mosliy on its easlemn siope, and Dry Semi-evergreen Forest at ils ndge and part of the
Westarn Slope. The vagetation of the Long Mourtsin area Is characlerized by the prevalence of
xerophytic forms, The Dominant spacies al Site 1 are Tecoma stans (Terchwood) and Croton
neans (\Wild Rosemary), There are human impacts at this sile evidenced by the presence of
cettle, cut tree slumps, garbage. alc

The Beverly Hills vegetation (Site 2) 's classified as being a mixture of Dry semi-evergreen hickel
and Cry semi-evergreen forest, Itis similar 1o the Long Mountain area (Site 1) with respect to
florz. However, the area is mare disturbed than Site 1 and as such the floristic composition ang
species dominance is different This is due o the lack cf scil in the area resulting from human
impacts involving vegetation clearance. The subsirate corsisted mainly of exposed honeycomb
rocks as the soll had been eroded due o lack of vegetation, Shrubs and trees dominated in the
area, specifically Rhoso spathacea and Bumella sp. Alsa identified in the area were two endemic
plants, Tabebuwa nparie and Thrinax parvificra.

The area south of the Mona Reservoir is ulllized for subsistence farming by the local community,
Crops grown Include Cifrus sinensis (sweel orange), Muss acuminats (banana) and Blighis
sapfda (ackee). In areas where the vegetation has not been cleared Acacfa forfuosa dominates.
it should be noted also that the area is used as pasture land for cows and goats.

A number of rare and endemic species were noted in the areas surveyed. Thesa include:
Coccoloba sp., Marinda royoc. Passiflora sp. Tumera wWmifiora, however no endangered
species were |dentified in the ecological survey.

3.5  Land Use and Socio-Economic Overview
The existing legal framework within which the propcsed cevelopment will 1ake place, |s the 1966
Kingston Developmant Plan and Development Crder. The 1966 Kingston Development Order
ciearly indicates that the remaining arsa of the Lang Mounlain excluding Severly Hills is zoned for
Public Open Space. This was based primarily an the following reaseons:

1. Ta serve as a visual amenity in ihe area. The 1886 Developmenl Order recognized
that conservation play a vital role in providing opan spacafrecreation for urban
dwellers, Such recreation Includes plenicking, hiking and various forms of wildiife
observations. As such, the Long Mountain region was designated as a public open
space. Therefare, the project sile is important for scenic value, outdoor recreation,
watershed protection, wildlife preservation and scientific study;

2. Ta protect the Long Mountain Watershed that contributes 1o the recharge of the wells
located &l the foothlils of the Long Meunitain.

Both the proposed Mona Estate and Beverley Hills resicential developments would be located
atop the Long Mountain, which is situated in the northeastern camer of the Liguanea Plain. The
surrounding end uses are precominanty residensal interspersed with commarcial and
educational. Thesa educational institutions include tertiary, secandary and primary leve!
mstitulions. The proposed dévelopments are bath residentiai in nalura, but the site for the Mona
Estate 2nd Bevery Hills devalopments are nol zoned for nousing. These sites are zaned for
Fublic Open Spaces.

¥

ALL ASSOCIATES Comnukancy Lid, Executive Sumumsry
Tke Evmvsnment (Fomphazy Mona Estates 5 Heveriew Hills




Il should ke naled that the area under considaralion ls zoned as a Public Open Space. Evenf
approval Is granted ta change the zoning, | may nol be advisable lo develop housing on the
property becausa it represents one of the last oasis in the Kingsion and St. Andrew area and
serves as a buffer between SL Andraw and the Down Town Kingston Industrial areas

Sizel (1978) argued that mora open spaca is needed as e popuiation density increases. A hign
sopuiation density with fittie open space creates aggression. He indicated that the ratio of open
space per 1,000 inhabitants in Kingston is 2.32 acres per 1,000 inhabitants. Etzei (1978) argued
that Kingston had an inadequate amount of open space and that steps should be taken 1o
imorove this situation. Ha arguad that the ratio of open space per 1000 inhabitants should be
ncrsased lo 4 acres per 1,000 inhabllants. Therefore, If one were Lo utilize Long Mountain or
part thereof for housing, ona would further reduce the available open space In Kingstan
particularly &l a lime when there are plans afoot lo utilize part of Hope Gardens for housing.

L.ong Mountain has also been extensively used as an ecological site for nature enthusiast and
scientists alike. Therefore, il holds not only an ecolegical value bul has a social valus 1o the
communily. The araa has also baen exiensively used as an ecological site for nature anthusiast
and scientists allke. Therefare, it holds nat only an ecologlcal value but has a social value to the
community.

The 1991 Fopulation Census (STATIN) estimates the pepulation of Kingston and St. Andrew &l
543,301 perscns. Based on the location af the propesed davelopments the communities that
weuld be polentially impacted include Mona Heights, Baverdey Hills, Callege Commans and
August Tewn. The Enumeration District in which the site (s located has an esimated population
of 18,843 persons.

Over 50% of the respondents in Mona and College Commons, felt that they would not be
adversely affected by the housing development on the Long Mountain. Twenty twa percent {22%)
felt they would be affected ar severely afiected, the remaining 24% ware uncertain. Fifty ane
percanl (51%) of the respondents felt the effects of the proposed development would be
negative, 14% felt the effect would be negative, 34% gave no response.

Mambers of the Beverley Hills Citizens Association have expressed concern about Ihe
proposed development, espacially the new Beverley Hills development. They have indicated that
thay have been in contact with the Ministry of Environment and Housing, Ine Kinston and SL
Andrew Corporation and aiso the National Waler Commission to express Ineir arlevances. The
main issues of concem are outlined beiow:

« The project may increase the demand for water an tha existing Mona Reservoir;

« |mproper disposal of solid waste and sewage might lead to the contamination of the
Mona Reservorr and the uncerlying groundwaler resourcas;

» Theare may be damage to housing from blasting rocks during site preparaticn;

» There may be increased traffic flows through Montclgir or Rulland Drive and the
Beverley Drive area;

= Damags to the watershed,

« Crime may increase In the area; and

» Loss of aasthetic beauty from the Long Mountain and the possible site for &
playground for children of the existing community.

Data from a traffic count conducted by lhe Ministry of Transport and Works in 1988 a1 the Cld
Hape Road/Munroe Road intersection indicated thal the largest velume of traffic passes through
Ihe Ola Hope Road/Munroz Road intersection curing the middle of the day (4746 vehicizs in cne
hour). Cld Hope Road/Sculn (traveling south towards the Seymour Avanue intersection) has the
largest number of metar vehicles passing through Lhe intersection dunng all (recorded| periods of
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the day, This is a resull of the high numbers of scuth bound Iraffic from the Matilda's Cornar and
fram vehicles tuming left from Munroe Road. Old Hope Roaa is a major thoroughtfare with an
averaga of 4,482 cars par hour (average of three peak serods, moming noon and night).

Traffic counts were taken by the Ministry of Transport and Works during the morning (8.00-8-00
AM.) midday (1.00-2.00 P.M.) and afternoon (4.30-5.30 P.M.) peak hours on Thursday, June 17,
1948 al the intersection of Garden Boulevard and Mona Road. The nignsst valumes were
spsanved during the aftercan peak hour on Mana Read, East (1,313) and Wast (1,074) of
Gargen Boutevard. The same pallemn was duplicatec during the meming peak hour at the
=asterly localion but with a lower count (§15). The lowest valumes wers recorded on Garden
Boulavard,

The new devalopments will add approximately 944 mare vehicles to an already congested traffic
system on Mana Road, Wellington Drive and Monras Road (assuming two cars per latin the
Beverley Hills and the Mona Estates development), This is because access to and from the
devalopment is via Karachi Avenue and Beverley Drive lhat agjoins these other roads.

4.0 POTENTIAL ENVIRONMENTAL IMPACTS

4.1 Physical Envirenment
There snould be maderate Impacts on the air quality from the preposed develapmeant at Mona
Estates and Beverly Hill, St. Andrew. During the construction of the access roads and the
hausing units, fugitive dust will be generated. The residents from the proposed Mona Estates
and Beverly Hills Housing Development may be affected by the emissions from the Caribbean
Cement Company. This would primarily affect those residents located on the southern border of

the property.

There will be noise impacts from the proposed development at Mona Eslates during the
construclion phase, Trucks transporling material and other heavy equipment to be used dunng
construction would be the main sourca of noise poliution. Noise will also be generated from
blasting activities, jack hammers, trerching machines, fractors, etc. Our study indicales thal
there will be negallve impacts on surrounding areas, sspecially schoals, through the activities of
nlasting:. Noise will also be generated in the post construction phase due to increase traffic as a
result of the two developments. Depending on the nature of the venicular traffic (public or private)
this may pose a problem 1o existing residents.

Thera will ba some impacts an the ecological environment from the propcsed development
These impacts include the loss of vegetation and habitat

Natural and Man-made Hazards

There 1s potential of slope movement occurring in the lower section of the eastem siope in the
Newport Limestona, in which the racks are extensively fractured. Although a large saction of this
arsa will be left undisturbed, the cutting of roads on slopes behind the reservoir and the further
opening of the sxisting quarry for construction material will exposa ihesea rock siopes to increased
&rosion and slope movement. Development of the gentler upper slopas will have lillle iImpact on
siope instability, out there will be negative impacts If the lower, steeper siopes are cisturoed for
pevelopment purposes.

The Wagwater Bell, of which the site is a part, is regarded as being seismically active. This
means that the area is orone (o earthquakes of varying magnitudes. Whereas significant
agverse effects would not be expected from the regular eanhquake snocks, there is soma field
evidence that the rubbly unit bordering the site to the north could be affected by earthquake
remor lo the exient that some degree of caving in and collapse might cccur.
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Anthropogenic hazards include vibraticns from blast operations for the sxcavation of hard rock
during the construction phase. This can have negalive impacts on the surmounding environment
including the National Water Commission facilities. These potential impacts inciude:
+ possible damage to existing buildings that are in clese proximity 1o blast operations.
= hoise nuisance affecting Beverly Hills ana sumounding communities;
« increased risk of siope movament on the potentially unstable limastone on the lower
slopes overiooking the reservoir; and
= reducing the stability of the reservoir by Increasing Ihe risk of further damage to the
embankmeant and increasing tha possibility of apening up fissures that exist along the
floor of the reservair to cause leakage.

Damage to buildings in the Immeciate vicinity from fly rock and blast vibrations are cause for
concem. In eadition, the loosening of rocks on the |cwer easterly facing slopas overiooking the
resenvair can cccur incraasing by the risk of rock slidesfall that can have negative impacts on the
Mona rasarvoir.

From observations of the faulted and fractured nature of the rock behind the reservair in
addition to damage caused to the road embankment during the January 13, 1993
earthquake it is evident that the geclogical fault which possibly runs beneath the reservoir
provides potential problems of instability that can be further triggered by biast vibrations.
Opening of sealed fissures on the floor of the reservoir can occur and cause uncontrolled
leakages If blast are not properly controlled and monitored during the construction phase
of the development.

Hydrological Impacts

The proposed development will result in 2n esimated 50% increase in surface runoff from the
site. The increase in surface runoff is expecled to have negativa impacts on drainage in
communities such as Beverly Hills, Hampstead Park and College Common and may even result
in localized flooding. The Increase in surfaca runoff into the Mona reservoir and possible into the
expanded reservoir could negatively impact the watar quality in the reservoir.

An estimated 472 residential lots will be developed on the Mona Estales and the Beverley Hills
development. Assuming five persons par lot and 2 domestic waler rate of 68 imp, galperson/day
(0.265 mYiperson/day), the domestic water demand of the proposed development is 153,400
Imp. gal/day (415 m*/day), This demand represents an increased demand on |he Naticnal Water
Cemmission’s system. This also piaces an increased demand on the National Water
Commission’s system.

Lots resarved for commercial purpeses will also place an increasad demand on the existing water
supply.

Sewage and Waste Water impacts

The four wells 1apping the limestone aquiler presently show sewage pollution, primarily from the
use of absorpticn pits. Therefore, these walls ars vulnerable to sawage pollution. Therefore, on-
site sewage disposal systems =t the site would adversaly affect groundwater quality,

Site clearance (removal of vagetation) will be a carried eul 1o undertake the construction shase of
the project. increase in surface storm water runoff is likely to cocur during and afier project
construction and post construction phases. Acditional storm water will be cdlscharged into existing
drainage channels 10 increase erosion on the lower siopes facing the reservar, particuiary wnere
the extensively fraciured and fragmented rock is ioosely zltached (o the fine grain matrix and
therafore fighly erodible. From field observations, thare are a number of drainage channets on
the lower slopa that are capaole of carrying starm water laden wilh sediments direclly into the
reservair during periods of high rainfall.
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4.2  Ecological Environment
Thara will be loss of vegelation as a result of the clearing of the sits during sila preparation
Same poriens of the site ara relatively disturbed because Il is being used for subsistence farming
by the community. Ths loss of vegetation will have indirect impacts on (al Physical
Epvironmental Factors; and (b) Biclogical Environmental Factors, These are discussed below

a. Impacts on Physical Environmental Factors
Clearance of vegetation will decrease soll stabillty, hence increasing the possibllity of asscoialed
hazards, example, flaoding, erosion atc.  This is of special concarn due lo the close proximity of
1ne development to Ihe Mona Reserveir since increased runcff and, hence, siitation reduces both
tne Integrity and the actual capacity of the cam.

it will alsa have negative impacts (albeit minimal) on air quality as the soll Is now mare exposed 1o
tne elements (a.9. wind and rain}. Therefare. it is evident that all activities requiring vegetation
clearance (e.n. access roads, roadway and building canstruclion, etc.} could also exacerbate the
Impasts an the ghysical environment

b. Impacts on Blelogical Environmental Factors
Negative impacts may include changes in the forest structure because the environment would be
more open Lo invasive species as the potential area impacted is increased (from cutting through
the forest). The study found hal the proposed buffer zone will not be effective because it is 100
small, already impacted and does not sufficiently protect the forest core. Other Impacts include
direct effects on rare and andemic species, ree fauna and the sensitive watarshed habitat.

Ne plant or animal species that appear on the endangered species list are threatened by
the proposed development.

4.3  Land-Use and Socio-economic Impacts
Our research indicale that the proposed housing development will have the following socio-
economic impacts:

a. The development will provide aoditional amenilies such as a community center,
church and commercial area. Curmrently, many of the residents in the surrounding
area utilize the services of the Liguanea area. Despite the additional ameniies, it is
anticipated that the developmenl will place an acoitional stress on thase services;

b, Eizel (1978) indicalad that the ratio of open space per 1,000 inhabitants in Kingsion

1s 2.32 seras per 1,000 inhabitants, 2nd argues that thare is inadequale open spacsa
in Kingston. Therefore, If ons were to Ulilize Long Meuntain or part thereof for
heousing, one would further reduce the avallable open space In Kingston, particularly
at a time when there are plans afoot to ulllize part of Hope Gardens for housing. The
area has also been extensively used as an ecolcgical site for nature enthusiast ard
sclentists allke. Therefore, il holds not only an ecclogicat value but has a social value
1o the community;
¢. [lls sxpected that iraffic congestion will increase in the Mona and Severley Hills

areas with the additional housing developmenl. There does not appear 10 be
sufficient capacily io accommodate this increased flow of traffic;

d. The proximity of the devalopments to the Mona Reservoir clearly highlights serious

conm@amination concems and there Is risk of contamination of the wells at the foot of
the Long Mountain;

=
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a. Tha proposed development will provide short-lerm employment during the
construction phase for persons living in Hermilage and August TOwn,

[ Thereare a number of cullivaled paiches that would be affected by the cevelopment
and as such the velihood of those that culllvate the area could be affecied,
a<pecially if tus is the sole incame aof the families.

5.0 ANALYSIS OF OPTIONS
The raport analyzed ine ootions available and the Impacts thal each will have on the Nallonal
Watar Commission's operations and the Mona Reservair. The following options are avazilable.
1. the ‘Ne-Go’ option; and
2. io proceed with the development on the proparty.

5.1 Option 1: No-Go Option

Should the Developer decice not 10 sroceed with the proposed development of the Mara Estale
and the Beverley Hills areas, it is our considered cpinion that the following would occur:

i) Preservation of Long Mountain as 2 Conservation Area
The Long Mountain Watershed would continue 1o serve asa conservation demain for naturalists,
bird watchars and ecologists in general. The leaf-cutting ant {which has not been recorded
anywhaere else in Jamaica and is a nawly discovared species) would not be at risk of
losing its habitat.

To date, there has been public outcry over the preservation of public open spaces and gresn
areas in the Kingston Metropalitan Region. Net proceeding with the development would allow for

the preservation of this area,

i) Reduction in Contamination Risks
Th risk of contamination cf the four weils al the base of the Long Mountain owned by NWC's
would be reduced If the development doas ot procaed, and there would no possible
contamination of the Mana Rasarvair, This s of primary concern because the National Water
Commissian has plans o utilize these walls 1o meet the supply deficit in the Kingston
Metropolitan Area.

‘Secondly, the nisk of soll ercsion 35 a result of not removing vegelative cover (o {acilitate
construction would be reducad. This would raduce the ameunt af locse sediments finding its way
Into the reservair. A bulid up of sedimeni reduces the capacity of the reservair anc coud also
slog pipes and drainage outlets, increasing the maintenance cost of the raservair 1o the National
Water Commissicn,

i) |ssues of Squatting
Squatting in the Long Mountain may accur, Without proper infrastructure, It woulc presant a nsk
1o the physical environment and aiso ihe Mona reservoir. Risks would arise primarily from the
improper disposal of sewage, soiid waste and the clearing of vegetalion (for the construction of

dwellings, agricultural purpesas, ele). Squatting <an be controlied through proper menitoring by
the relevent govemment agancy.

iv) Sewage Treatment and Disposal lssues
Based on the analysis done in the following sections, It shows that significant costs would be
incumr=d by the Developer znd the Maticna Water Commission to properly sewer the site. Mot
proceeding wilh the development wauld sliminate these costs,

V) Traffic Issues

CALL ASSOCIATES Comsuitaney L28 Exmcutive Sutmmiry
The Enversuimiat Pambing Mona Smanes & Bevesley Hills



It the daveicper were nol 1o proceed with the developmeris, then the impanding stress that would
se placed on the existing road netwaork would be eliminated. Traffic congestion is of major
concem 1o residants currently residing in tha area Cutrantly, there is traffic congeslion cunng
peak hours, With an increase of cars inle the community fram this development, it would wersen.

The new cevelopmen:s will acd approximataly 944 more vehicies to an already cengested lraffic
systam on Mena Road, Wellingten Drive and Monrog Roaa (assurming twa ¢ars par ot in the
Beveriay Hills and the Mona Estates davalopment). This is hecause the only access lo and from
ihe develcpmant is Karachi Avenue that acjoins these other roads. Combined with traffic from the
University of the West Indies, the prablem will be exacerbated.

The existing road natwork cannol easily accommedate an increass in traffic llow. Roacs leading
from Beverley Hills can only sccommodate single lane flow. Ta allow for free llow of traffic. road
improvemenis would hava 10 be made

5.2 Qption 2: Proceeding with tha Developments
This option cansiders that the Developer will proceed with ths proposed cevelcpment of the Mona
Zstates and Beverley Hills areas. Should the cecision be mace 10 procead with this option for
sevelopment, then a number of issues hava to be considered:

a. Geotechnical Considerstions;

5. Options for Disposal of Sewage!
c. Drainagz Oplions;

d. Water Supgly Options; and

8. Development of Roadways.

5.2.1 Geotachnical Consliderations for Development

Development of Mona Estate and adjpining Bevarley Hills is propesed to take place on the
Newport and Walderston | Browns Town Limestone Formalions. Most of the Mona Estate
development will occur an the upper section of the easterly siope in the hard, massive Newport
Limestona.

Excavation of limastone material in hard. massive Newpan Limestone dunng site develcpment
phase will be necassary lor the construction of accass roads, bullding foundations and frenches
for the laying of drainage and sewer pipes In addilion. manncles may be constructed as part of
the design and construction of a sewerage system. In order to remove material for such
nurncses, biast method of excavation will be the main means of material extraction, while
jackhammers will be used o supplement such acuvitiss. Because davelopment of he hiliside is
sraposed o be intensive, Il is sxpacted that large quantibes of limestone material will be
axcavated during construclion phase.

Bilast vibrations from extraction activities can have negative mpacts in the Immediate
environment if not properly controlled. These impacis are:

« possible damage 1o existing bulldings that ane in cioss proximily to blast operations;

»  noise nuisance affacling Beverley Hills, Callege Commons and surrounding communiies:

« (ncreased risk of siope movement an the potentially unstable limestone on the fower
slopes overiooking Ihe reservair; and

« reducing the stability of the reservoir by increasing the risk of further damage 1o Ine
smuankment and increasirg the passibility of apening up fissures that axist along the
flocr of the reservoir 10 cause leakage,

:.:::as:rumtqn actlvilles for Bavarey Hills development located fo the nerth of Mona Eslate will te
less intansive, However, axcavation of racks by blast method for construction purposes will need
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io be carred out in some instances, while rocks on the margin of the lower saslem facing slooes
may be ramoved by rp excavation.

A. Erosion Potential

Site ¢learance [remaval of vegetation) will ba a carried out to underiake the construction phase cf
the projec!. Increasa In surface storm water runoff is likely to occur guring the construction and
post-canstruction phases, Additional storm waler will be discharged Into existing drainage
channels to increase erosion on the lower slopes facing the reservolr, parlicularly where Ine
extensively fractured and fragmented rock is loosely attached (o the fine grain matnix and
therafors, highly erodible. From field observations, there are a number of drainage channels on
the lower slope thal are capable of carrying storm waltsr laden wilh sediments dirgetly into the
reservoir during periods of high rainfall.

5.2.2 Sewage Collection, Treatment and Disposal
There are 8 number of pptiens for the collection ireatmant and disposal of sewage. Tha oplions
are;

|} On-sile disposal.

i) Pravision of a Trealment Plant exclusively for the project:

jii) Connecling the proposed scheme 1o the NWC's Sewage Treatment System.

Tha repor: recommands that the proposed developments connect the proposed scheme to the
NWC's Sewage Treatment System. In order o recuce tha risks of groundwater pailution, 2
suitable optian for the devalopment 's 1o tie into the existing NWC's Sewage Treatment Systam.,

A. Problems Likely to Arise with Connecting the Proposed Scheme o the NWC's
‘Sewage Treatment System
the development will ba fully sewered, there remains the risk of uncontrolied flow of

sewage into the environment. One possibility is the cbvious blockage and overflow of a sewer.
This situation is visible and can be corrected. However, the other situation is not as obvious and
is much mare difficult to detect and correct, Although (he pipes and manholes will be leak
chacked afler construction, there is stiil the possibiiily of lzaks developing cver time at joints and
at manhole connections.

Leaking from a falled jaint under normal candiliens or increased leaking from a partially biocked
sewer should be corsiderad, as these lsaks over ime could reach the surface through the
tractured rocks found in the project site area. This exposed sewage can then be transporiad via
rainfall 1o lower regions of the development or the Mona Reservoir. Therefore, the risk of
sewage being washad Into the reservoir or the wells at the foothills of the Long Mountain
cannet be totally eliminated.

Sewage collection is from the front of scme ofs and the back of others. This will impose
addilional costs due to the need for additional sewers. \We have approximated the cosls of
sewers as §5,700.00 per meter of roadway. This estimate is about 30% higher than similar
subdivisian without rock, and about 70% higher than a subdivision where the two
opposing lots discharge thair sewage into a single collector In the roadway.

The sewers behind (he lots will be difficull to construct. and will require an easament on each
affectad It or 2 way-leave lor access and maintenance of the sewers.

if the development procesds, another point of concem is the way in which the lots are sventuslly
developed. As the subdivision will be sald s lots and not fully ceveloped houses, the norm is for
bullding of structures o take place over = number of years. Therafore, the situation may be
created whare a small number of nouses in a remate ‘ocation of tha site will not offer sufficient
sewage outflow sven al peak flows for the sewer pipes 1 be self-cleaning The expected sclids
consisting of fasces, paper, condoms and olner dispesal materials may not have sufficient water
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for iransport to the lift station. The expeciad salids cropout couid over time create continued
maintenance problems and ultimately increase the cost of maintaining the sewage syslem.

Thers may be problems created if loo few houses are conrected lo the sewers, Firstly, during
pericds of low flows (at nights betwean 12 p.m. 10 6 am.) vary litle sewage is available to the lift
siatien, and If the iacility were not designad 1o handle these low flow canditions, very fang peneds
would pass to fill the pump well before pump drawdown ocours. This could lead la septic sawage
formation in the pump well, creating odour problems.

Tne discharge from the lorce mains may also be seplic as (| may have an addifional hour or mora
of ratention in the pump main bacause of perdods of low flow. The odour in the collecting
manhole could be very offensive.

Nolse from the lift station also poses another problem. Tha |ift staticn will require an onsite
standby generator. |fnot properly mainteined, this neise from this piece of aquipment can be
guite disturting al nights.

Of the total lets in the subdivision, sewzge from appraximately 180 lots on Ihe sculh side of the
1ill will be divarted lo a lift station for collection and pumping. This has mplication for increased
cosis:
a) Power costs for pumping not normally associated with gravity flow systems: [t
Is estimated that this cost will be J$890 per day assuming hat the National Water
Commission cbtains powar at USS0.12 per kilowalt hours
b) Capital Costs for establishing Pump Station: There woulc be added capital costs
to tha developer associated with establishing a pump station for these 160 lots
localed on the soulh side of the hiil; and
¢) Maintenance Costs for the Pump Statlon: The Nalional Water Commission would
be faced with an additional cest for maintaining the pump station. This cost would
Include electromechanical and plumping maintenance, labour/ man power far station
inspeclion & security, transportation, cleaning of the pit and sundries such as grease
oil, etc. and is eslimated at J$250,000.00 per annum.

5.2.3 Drainage Dptions
Storm water runoff from most of the lots should be collectzd along paved gulters for discharge &l

various ocations throughout the subdivision. The longest drainage path |s approximated at 460m
{1.500R.).

The southwestern-side of the subdivision will discharge at a minimum cf five locations. Tha
stormwatsr will flow through undeveloped 1ands towards drainage systems In the Mountain View
Avanue area. The subdivision on the northeastarm-side of the mountain will like'y discharge in
nine lozations. Four of these discharge points will flow towards the Mena Reservoir, while the
olher five will discharge towards College Commons.

Orainage discharge into the Meuntain View Avenue area Is of concarn. Wilh full development of
the site stomm flow could Increase by 50%. On the Mona side of the Mountain, a fully developed
cut off drain before the Mona Reservoir will become nacassary as pallutants (siils, ofl, garbage,
2lc.) inte Ihe water storage facility are now a definite possibility. Drainage into the College
Common area will fiow into the existing August Town Guily,

5.2.4 Water Supply Options
The water supply optians avallable to the devalopment include
a. Abstraction of water from welis: and
&, Gbtaining Water from the Naticnal Water Commissian.
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However, the report concludes that the Developer should oblain water from the Natianal Water
Commission. Afthough it Is technically feasible to tap into the National Warer
Commission’s Facility, It is uniikely that there will be sufficient water to deal with the
increased demand of the proposed development. Historicaily, there has been a shortfall
from the Mona Reservoir, and this has resulted in regular water lock-offs n Mona,
Beverfey Hills, College Commons and its environs to conserve water. One such example
is the raduction in storage as a result of reduced inflow in May, 1897, This period saw the
Reservoir having only 18 days supply.

1t is anticipated that the Mona Estates site will raquire an additional 275,000 imp. pal storage
faoility. Gravity flow from this storage facilily vill be adaquate o provide acceptable water
pressure throughout the subdivisiorn. For the Beverley Hills development, tha increased demand
in water supply suggests the need for an additional storage facility of 185,000 imp. gal.

5.2.5 Development of Roadways

Assuming an average side sicpe on the mounain of aboul 25% and the percentage rock in
axcavations at 70%, Ihe cost for constructing roadways could average about $13,300.00 per
mater of roadway. This is 57% higher than similar construction in compacted earth. Tnis
cos:t would have to be met by the Daveloper in order 1o creale suilable access to the
development.

The EIA study indicates that there will be ar increase in traffic low should the developer
proceed with the developmant. Not only doss the contribution ta increasad traffic of the new
development have lo be considered but |t should be noted that surrounding subdivisions such as
the Pines of Karachi will contribute significantly to increased traffic. Combined with traffic fram
the University of the West Indies, the problam will be exacerbated and as indicatad previously,
many of the road networks are unable lo easily accommodate sxisting traffic flows. Road
improvements (widening of roads, installation of traffic signals, etc.) will be raquired to
accommedate the increased flows.

6.0 ENVIRONMENTAL MITIGATION PLAN AND MONITORING
PROGRAMS

6.1 Environmental Mitigation Plan

a, Development Controls

To miligate ageinst excessive arosion and pessible landslides, the northeastern slope should be
ieft undisturbad and therefora. no canstruction is recommended in this fractured rock zane. This
racommendation affects primanly the Beverley Hills Development as mucn of the frectured zones
are found In this area,

Although more difficult to control. debris flow and athar water bearing sedimant flows can ba
partizily controlled by cut-off-trenches al ine foot of the slope on the southwestern side of the
Reservoir. To reduce surface water runoff from the site into the reservair and the surrounding
communities of Beverly Hills, Hampstaad Park and College Common, runoff should be oroperty
channeled into existing gullies. The ramoval of vegetation on sieep slopes will exacercate the
ooientlal for increased soil ercsion and landslides. Therefore, where possible minimal vegstation
should be ramoved to'reduce this impacl

b. Control of Blast Vibrations

in order ta control blast vibrations and minimize damage ‘0 sruclures and facilities in the
immadiale environment, peak particla velocity of the waves generated from biast operatians
shauld not exceed 1 inch per second. Sesmographs should be used to menitor 2ach explosion
as a means of control. The expeniencea contractor should be required to have adeguale
insuranca caverage as a prerequisite for underaking the work.

v
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¢. Construction and Post Canstruction Phases

i. Fugitive Dust
The probiem of fugitive dust formation dus 1o the fransponation and stockpiling of construction
material (marl, sand and gravel) may be greatly reducec if the following mitigative actions are
followed, During heavy winds or the ransport of construction materiais, the dust particles of any
unpaved road may become airbome and add 1o dus! pollution. Ta mitigata this problem, the
unpaved roads should be properly rolied and sprinklad occasionally. During the transportation of
all consiruction matenal, the malesal should be sprinkled with water and then covered with
tarpaulin. This will reduce the potenlial lor dust particies Io became airbome.

The same procadures can be applied 1o construction material stored on site. During construction,
workars should be protectad by wearing dust masks,

il. Disposal of Construction Debris
Any construction matenal thet has been used should be disoosed of properiy. If the waste is not
disposed of properly will this may pose a health hazard to the workers and surrounding
community, (e.g. mosquito breeding in paint pans) bul it is also 2estheticzlly displeasing.
Canstruction waste should be disposed by a suitable sclidwaste collection system on or off site
(eg at an approvad dumpsite).

d. Ecological Environmant
Large trees on the property should be preserved for their aesthetic beauty and also as a habitat
for bird species. Similarly, when landscaping tha site after construclion, invasive ar exatic
species should not be used in order Lo preserve the natural habitat of the area, The stated
conservalion areas should be monitored for squalting and cultivation. This will ensure that some
of the existing vegetation Is preserved and raduce the amount of soil erosion as a result of the
removal of vegetation cover.

6.2 Environmental Monitoring Programme

a. Watar Quality
Tasting for Biochamical Oxygen Demand (BOD), phosphates, nitrates, oiligrease, fascal and total
coliform levels In the wells surrounding the site and alse the intake pipes into the resemvair should
be conducted an a monthly basis dunng the construction and post construction phase. This daia
can then be used as a comparison o determine the impacts, If any, of the proposed
gevelcpments or the Mona Reservoir and the underground water system.

b. Drainage
To ensure Ihal Ihe reservair is not at risk from runcff from the propesed Mona Development,
gullies that will channe| the water should be regularly cleaned cof debris and garbage. This will
help to facilitate the free flow of water from the site to the designaled areas, preventing undue
siltation of the reservoir.

?-mlliaﬂi'. a cul off drain before the Mana Reservolr will be recessary to prolect the storage
facllity. Regular surveys should be conducted every quarter to check the suitabliity of the culvens
far ramoving sxcess water from the site during penods of naavy rainfail.

7.0 CONCLUSION

The Nalional Housing Development Corporatian, formerly Operation PRIDE has proposed to
dgevelop the Long Mountain Region, The sites that have been identified for the propesed
development 2rs Mona Estates and Beverley Fills, Both areas share a common boundary and

o
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are located on the fidge top atove the Mona Resarvoir. The amount of land being considered for
devalopment totals 520 acres 1210.5 hectares), Of the 520 acresow _ ned, 196 acres (80.3
hectares) are proposed for development. The ramaining 324 acres (133.2 hectares) have been
recommendea as |and for Conservation.

The Long Mountain Range has been {he focus of many neture enthusigsts and sclentisis since
ihe mid-nineteen lorties having teen the lasi pasis In the urban area of the parish of Si. Andrew
Bird and botanical watchers have used his particulasly unique site as an area of intense study.
The spacies found there are an indication Ihat the area has been the home of flora and fauna that
have had 1o retade Into the mountainsice for mare survival and therefore, houses some of the
most unusual and unexpected species. Rare species of plants anc animals such as the
Coceoloba sp,, Monnda royoc and the Laaf Cutting Ant [which have not been recarded anywhere
sise in Jamaica and is @ newly discoversd speces) have bean identified in the Long Mountain.
The proposed housing davelopment will reduce the habitats for these biota.

The 1966 Kingston Development Order clearly Indicstes that the remaining area of the Lang
Meuntain excluding Beverley Hills is zoned for Public Open Space. This was based primarily on
the fallowing reasons:

1. To serve as a visual amenily in the area. The 1966 Kingston Development Order
recognized thal conservation plays 2 vital role in providing open spacelrecreation for
urban dwellers, Such recreation inciudes picnicking, hiking and various forms of
wildille observations. As such, the Long Mountain region was designated as & public
open space. Therefare, the project site is important for scenic value, outdoor
recraalion, watershed pratection. wildlife preservation and scientific study,

2. Ta protect the Long Mountain Watershed thal contributes to the recharge of the
wells located on the Long Mountain.

Etzel (1078) Indicated that the ratio of open space per 1,000 innabitants in Kingston is 2.32 acres
per 1,000 inhabitants, Therefore, if one were fo utilize Long Mountain or part thereof for housing,
ane would further reduce the avallable open space in Kingston, particularly al a time when there
are plans afcol to utilize part of Hope Gardens for housing, The area has aisc been extensively
used as an acelogical site for nature enthusiast and scientists allke. Therafore, it hoids nct only
an ecological value but has a social value to the community,

The proposed developments will Increase the threat of contamination to the Mona Reservoir.
srmarily through sewage. Other threals include contamination from gartage. oil and surface
runc# from the hausing deveiopment. 't has been estimated that surface runoff will increase by
50%. This |s expected 1o have negative impacts on drainage in communities such as Beveney
Hills, Hampsiead Park and College Common and may even resull In localized fiooding. The
increase in surfaca runoff into the Mona Reservair and possible into the expanded reservolr could
negatively fmpact fhe watar quality in the resarvoir.

The National Water Commission welis located on the Long Mountain are also 2l risk from sewage
coniamination. These wells have been identified for renabilitation and de-nitrificalion in order to
oraduce fiva million imp. gal./day lo supplemenl the estimated snortfall in the Kingston
Matropolitan Region (KMR). This is part of the programme being undertaken by the Ministry of
Water to mael the supply deficit of 15 milien imp. gal./day in the KMR.

Trie development is localed to the north of a SE-acre property owned by the Minisiry of
Environment and Housing and a community informally known as ‘Back Bush® Back Bush is @
severely economically challenged community and Is renown for ils volatile nature. Therefare, this
pases a potential security problem for the development and its environs.

Of concem is Ihe increase in traffic through the community of Beveriey Hills, Mona and Old
Hope Road, The exisling roed network does nol appear to be able 1o support the potential
increase ih traffic fiow on Mena Read and Weliington Drive. Road improvements (widening of
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roads. installation of kaffic signais, etc) will be needad to sccommaodate the increased traffic flow.
Citizens have exoressed their concems in this regard and hava incicaled that the new
developments will cnly exacarbate an increasing problem.

Tha study indicates that the development will also Increase the demand for water by 153,400
imp.galiday. Citizens have indicaled that they aiready axperence frequant water shorlages
during the summer menths. An additional 372 units will only exacerbate the problem.

An analysis of options for water supply. sawage lreatment and disposal, traffic issues and
geatechnical consideration ware done by the Consultants. This analysis shows that the bast
options for water supply ano sewage lrealment and disposal were:
a. Water Supply: Obtain water lram he National Water Commission’s supply
b Sewage Treatment and Disposal: The bes! option for the development is lo tie inte
the existing NWC's Sewage Treatment System
However, thesa options will create adaitional stress on the MNational Water Commissions water

supply and sewaga systems.

The study also ravealed that there were a number of problems associated wilh the sewage
disposal. These ware:

a. Althaugn the develepment will be fully sewered, there remains the risk of uncantrolled
flow of sewage into the wells at the foat of the Long Mountain and the Mona
Reservair;

b. Sewage collection is from the front of some /ols and the back of athers. This will
impose additional costs due to the need for additional sewars, Wa have
approximated the costs of sewers as $5.700.00 per meter of roadway;

c. There may be problems created if toc few houses are connacted to the sewers.
Under this scanario, during periods of low flows very little sewage is available 1o the
Iift station, and If the facility was not designed to handle these low flow conditions,
vary long pericds would pass le fill the pump well before pump drawdown ocours.
This could lead to septic sewage formation in the pump well and main, creating odour
problems, corrosive and toxic gases; and

d. Increased cosis for the conslruction, operation and maintenance of a pump station
for 160 otz located on the south side of the hill. Power costs are estimated al J$690
par day, and maintenance costs are estimated at J$250,000 per annum

However, should the developer decide to proceed with the proposed housing development, the
following mitigation measures snculd be implementad:

Davelopment Controls
To mitigate against debris fiow 2nd other water bearing sadiment flows cut-off-trenches at
the foot of the slope on the southwastern side of the Resarvoir are racammended:

To reducs surface water runoff from the site into the reservair and the surrounding
communities of Bavarley Hills, Hamstaad Park and Collage Common, runcff should be
praperly channgled into existing gullies

Large trees on the property snould be preserved for their zesthetic beauly and Io pravide
a conlinued habitat for bird species. 3imilarly, when landscaping the site after
consiruciion, invasive or exotic spacies sheuld not be used in erder fo preserva the
natural habifal of the area,

Water Supply
The best oplion for the project 's (o utiliza the existing water supply systerm provided by
the National Water Commission (NWG). However, the Mona Estate site will raguire an
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additicnal 275,000 imp. gal slorage fadiiity. The Beverley Hills sile will raquire an
addilional 185,000 imp, gal storage facility.

The followirg monitaring programme should alsa be followed in crder to ensure tnat the
mitigation methods are effective:

Water Quality Analysis

Testing far Biochemical Oxygen pemand (BOD), prosphates, nitrates, oil/grease, faecal
and total coliform leveis in the wells surrounging the site and also the intake pipes into
{he rasarvoir Should be conducted on a monily basis during the construction and post
canstruction phase. This dala can than be usad as a comparison 1o determine the
impacts, if any, of the propesed developments on the Mona Reservoir and the

underground watef syslam.

Drainage

To ensure that the reservoir is nt at risk from runioff from the proposed Mona
Development, gullies that will channel the water should be regularly cleaned of debris
and garbage. This will help o facllitate the free flow of water from the site fo the
designalsd areas. preventing undue siltation of the raservoir,

Similarty, a cut off drain befers the Maona Resenvoir will be necessary to protect the
storage facility. Regular surveys should be conducted every quarer 1o check the
sultabllity of the culverts for removing excess water from the site during periods of neavy
rainfall,
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