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Executive Summary

Introduction

The Government of Jamaica through the National Water Commission (NWC) intends to effect improvements in the potable water supply for the Greater Spanish Town (GST) and Southeast St. Catherine (SESC) sections of the Kingston Metropolitan Area (KMA), with financial assistance from the Japan Bank for International Cooperation (JBIC).

These sections of the KMA are presently supplied by a number of sources within St. Catherine, including the Rio Cobre Scheme (constructed in the early 1970’s) and wells in Greater Spanish Town and Southeast St. Catherine.

The current state of repair of all existing production and relift pumping facilities is poor while existing service storage reservoirs and tanks exhibit some deficiencies.

Currently, about 95% of the population within Greater Spanish Town and SE St. Catherine has access to piped water but supply can be variable, with some NWC customers receiving water only for a few hours each day on occasion.

Current “maximum month” water demand in Greater Spanish Town is estimated at some 63.5 Mega-Litres per day (Mld) or 13.98 migd and this is projected to rise to some 90.6 Mld (19.94 migd) in 2026 (the project design year).   With current available supply of some 58.2 Mld (12.82 migd) there is a current deficit of some 5.3 Mld (1.82 migd).   In the absence of the proposed capital works of the Project (but assuming some reduction of leakage as a result of ongoing in-house NWC initiatives) the deficit will rise by 2026 to some 32.4 Mld (7.12 migd).

Current estimated “maximum month” water demand in SE. St. Catherine (Portmore and Hellshire) is some 52.8 Mld (11.62 migd) while currently available supply is limited to approximately 40.9 Mld (9 migd) – a current deficit of some 11.9 Mld (2.62 migd).  Similarly, assuming some reduction of leakage as a result of ongoing in-house NWC initiatives, in the absence of the Project the deficit would increase to approximately 15.2 Mld (3.34 migd) by 2026.

In order to improve current service levels and to meet the increasing water demand of these developing and expanding sections of the KMA, it is necessary to rehabilitate the existing water supply production, relift pumping and service storage facilities and restore them to their original design capacities, to reduce the level of leakage from the existing water distribution networks and eliminate reservoir overflows, to reduce Unaccounted-for-Water (UfW) generally and to develop additional potable water sources.

The project objective is to provide a reliable 24 hour supply of potable water, of acceptable quality, at adequate pressures at customer taps, throughout the Greater Spanish Town and SE St. Catherine sections of the overall KMA.

Project Concept and Scope

The originally conceived KMA Water Supply Project, as defined for the 1996 Loan Agreement for the project between the Governments of Jamaica and Japan (as subsequently modified in 1999) , had the following components:

Lot 1

· UfW Reduction/Control and Mains Replacement - procurement and installation of bulk flow meters at all production facilities and for “District Metered Areas” (DMAs) within the water distribution systems and the replacement of mains in two sections of Greater Spanish Town (to reduce leakage levels in problematic areas of the existing system);

· Rehabilitation of existing NWC water production, treatment and distribution pumping facilities serving the project area (including the numerous existing wells tapping the alluvial and limestone aquifers of the Lower Rio Cobre Basin) – comprising those of the Rio Cobre Scheme, those in Spanish Town (including the Spanish Town Water Treatment Plant) and those in SE St. Catherine.

Lot 2

· Development of Groundwater Sources – new limestone and alluvial aquifer well development (collectively, of approximately 39Mld or 8.5 migd) together with the construction of upgraded transmission and distribution facilities - including  new pipelines, pumping stations, pressure control facilities and reservoirs - to ensure the distribution of water to all consumers at adequate supply pressures in a controlled and rationalized manner.

Lot 3

· Artificial Aquifer Recharge and Compensation Works for the Irrigation Sector

· artificial recharge of the limestone and alluvial aquifers using water from the Rio Cobre Irrigation System (at times when water is available surplus to irrigation demands) to support the increased potable water abstractions from both aquifers under Lot 2 works;

· the construction of surface water irrigation canals, lined earthen storage basins and associated pumping stations to re-introduce surface water irrigation into those areas of SE St. Catherine where well fed pressurized irrigation piping systems were established as part of the Agro 21 Crop Diversification Project of the 1980’s - to enable groundwater abstraction rights from some of the wells associated with the pressurized irrigation systems to be ceded to the potable water sector.

AND

· Institutional Strengthening of the NWC – with particular reference to the reduction of leakage and UfW within the Project Area and improved operational performance and efficiency.

Consultancy services for the project are being provided by Nippon Koei Company Limited and MWH UK Limited supported by Thames Water International of the UK and a number of Jamaican consultants, including Environmental Solutions Limited (ESL) as the Environmental Manager.

Permitting and Legislative Requirements

The Environmental Permit and License System (P&L), introduced in 1997, is a mechanism to ensure that all developments in Jamaica meet required standards in order to minimize negative environmental impacts.  The P&L System is administered by NEPA, through the Applications Section (formerly the Permit and License Secretariat).  Permits are required by persons undertaking new development which fall within a prescribed category.  Under the NRCA Act of 1991, the NRCA is authorized to issue, suspend and revoke permits and licences if facilities are not in compliance with the environmental standards and conditions of approval stipulated.  An application for a Permit was prepared and submitted to NEPA.   The TOR’s for conducting the EIA were approved by NEPA.

Methodology

A multi-disciplinary team of experienced scientists and environmental professionals was assembled to carry out the required resource assessment, generation and analysis of baseline data, determination of potential impacts and recommendation of mitigation measures. An iterative approach among the environmental team members and other project professionals including engineers, surveyors and hydrologists was adopted.   The team utilized the Charette-style approach to data gathering, analysis, and presentation whereby team members conducted the reconnaissance investigations together to determine the critical elements for analysis and the issues to be highlighted for the design and planning process.   

Baseline data for the study area was generated using a combination of:

· Field studies

· Aerial observation

· Analysis of maps, plans, aerial photos

· Review of reports and background documents

· Structured Interviews 

· Laboratory analyses

Data was also provided for this EIA by the KMA Water Supply Project team and the NWC.  Detailed methodologies for the physical, biological and socio-economic aspects of the baseline survey are presented in the report.

The Existing Environment

Physical Aspects

The Rio Cobre basin like the remainder of Jamaica belongs to the seasonal tropics.  It has a tropical maritime climate, with topography and distance from the sea being responsible for much of the local variation in climatic conditions.  

The parish of St. Catherine like much of the southern regions of Jamaica that lie in the lee of the mountains, has a 30-year mean annual rainfall of less than 1500mm.  There is marked seasonality in the rainfall, with about 70% occurring during the rainy season, from May to November.  The rainy season exhibits some bimodality, with May and October being the wettest months of each year. 

The geology, topography and soils of the Rio Cobre Basin and Southeast St. Catherine are integral in defining the proposed project, especially as this relates to well location and potential yield and the determination of potential aquifer recharge areas.  

The geology of the Rio Cobre basin is dominated by upfaulted Tertiary limestone blocks of the White Limestone Super Group, separated by interior alluvial plains and low relief alluvial fan deposits of the Liguanea Formation.  

Cretaceous rocks, mainly plutonics and volcaniclastics, cover about only 5 km2 of the Rio Cobre Basin.  These outcrop in inliers in the northwest, in the vicinity of Browns Hall, and in the northeast, around Lawrence Tavern and make up the basal aquiclude of the Rio Cobre Basin. The Yellow Limestone Group, of mid-lower Eocene age, lies adjacent to the Cretaceous rocks.  It consists of a sequence of conglomerates, quartz sandstones interspersed with silty mudstones, and marly, fossiliferous impure limestones.   

The Rio Cobre Basin can be divided into three physiographical regions, the upper drainage basin with bordering highlands and interior valley (Linstead, Bog Walk), the limestone uplands with the Rio Cobre Gorge and the low relief Rio Cobre alluvial fan/floodplain (St. Catherine Plains) interrupted by limestone massifs (Port Henderson and Hellshire Hills.   The geomorphology is dominated by fluvial and karst processes.

A full review and study of the hydrology of the Rio Cobre Basin is to be presented to the Water Resources Authority as part of the detailed design stage of KMA Water Supply Project, and therefore only an overview is given in this EIA report. 

There are two types of aquifers in the overall Rio Cobre Basin: limestone and overlying alluvial aquifers.  

Although limestone is continuous under the overall Rio Cobre Basin, there is much variation and some discontinuities in its permeability, due to varying lithology, differing degrees of recrystallisation, the many intersecting faults and fractures, and the karst solution widening and opening of fractures.  

The Upper White Limestone has its own, elevated water table.  At the boundary between the Upper and Lower White Limestones, the groundwater is leaked or transmitted, via joints and fractures, to the Lower White Limestone, where it is stored or discharged via conduits.

Given the good environmental conditions for karst solution processes, and the favourable lithological and structural properties of the limestones, there is likely to be a network of caves and conduits within the limestones, allowing rapid groundwater movement. Additionally, the groundwaters are rich in calcium bicarbonate, the product of solution weathering by aggressive percolating rain and surface water. 

The White Limestone of the Upper Rio Cobre Basin is recharged, primarily through dolines and sinkholes, by precipitation over the upper reaches of the basin and by sinking allogenic streams like the Murmuring Brook/Rio Cobre (where it sinks into the Worthy Park caves) and the Rio Pedro, before it becomes buried under the alluvial cover of the Linstead polje.  The hydraulic gradient is largely southward.  

Surface and Ground Water Quality

The Water Resources Authority (WRA) was commissioned by the client to undertake two blanket sample collection programmes for both ground and surface water throughout the project area – in April 2003 and February 2004.   In 2003, 50 water samples were collected from various locations across the Lower Rio Cobre Basin (2 springs, 3 rivers, 2 canals, 1 tap sample and 43 well samples).   Samples were analysed for coliforms, residual chlorine, turbidity, conductivity, pH, total dissolved solids, total alkalinity, total hardness, nitrates, chemical oxidation potential, silica, manganese, major anions and cations, and total phosphate.   In addition 15 selected samples were also analysed for heavy metals (Hg, As, Cd, Cr, Pb, Ni, Se, Zn), common pesticides, chloroform, benzene, dichloroethanes and chloroform.   A further 52 water samples were collected from various locations across the Lower Rio Cobre Basin (2 springs, 2 rivers, 3 canals, and 45 well samples) during February 2004.   These were taken to determine the variability of water quality between the wet and dry seasons in Jamaica.   Samples were analysed for coliforms, residual chlorine, conductivity, pH, total alkalinity, total hardness, manganese, calcium, magnesium, potassium and sodium. 25 samples were analysed for total iron concentrations.  As these blanket sampling and analysis programmes identified manganese levels as a specific issue, ESL conducted its own sampling programme related to this specific parameter.  

The data generated from the manganese blanket sampling conducted by the ESL/WRA team show widespread manganese contamination in the sampling areas.  The degree of contamination ranged from low (at or slightly above the standard) to high (>100% above the standard).  In the first sampling exercise seven of the sixteen (~44%) stations sampled were above the standard while seventeen of twenty-nine (~58%) stations had manganese levels above the standard in the second exercise.  Three of the stations that exhibited high manganese concentrations in the first sampling event showed similarly high levels during the second sampling event, namely Dunbeholden, Pasture 2B and Portmore 2 wells.

From the data recorded during the two sampling events, iron contamination does not appear to be as widespread as the manganese contamination or follow similar distribution.  

Air Quality and Noise

The ambient noise level at all stations monitored was on average below 75 dBA.  On occasion, vehicular movements on the main roads caused noise levels to peak at 84 dBA.
There was great variation in the level of particulate matter in the air at the selected stations.  Six stations showed respirable particulate levels within the PM10 guideline but all other stations were in breach of the NEPA standard.  Stations located along main thoroughfares, were particularly high.
Biological Environment 

The biological environment of the project area is generally characterized by secondary modified communities according to the classification by Grossman et al (1991).  This includes agricultural lands (sugar cane cultivation, other crops and stud farms in South East St. Catherine) as well shrub-land in the Upper Rio Cobre Basin.  Although some areas of dense trees do exist, none of the area can be characterized as a pristine environment as there has been a high level of human activity in most areas.

With the exception of commercially important crops and farm animals, no other commercially important species were noted.  Several species of birds were observed but no rare, threatened or endangered species were identified during the course of the field studies.  The American Crocodile, a native and endangered species does occur in the Rio Cobre and is sometimes seen in the associated waterways and irrigation canals.
The terrestrial environment of the Upper Rio Cobre Basin is best categorized as modified secondary communities with agricultural plantations.   Areas under cultivation include large tracts of land under monoculture, particularly with citrus and banana.  Within the rural community roadside verges and open space are overgrown with scrubland and ruinate vegetation.  

Riverine ecology includes riparian vegetation along the banks of the Rio Cobre and its tributaries and closed canopy forest in the area of Tulloch Springs.  

Bird species within the area include terrestrial species common to agricultural areas, gardens and roadside scrub, as well as species often found along riverbanks.  

The ecology of the Lower Rio Cobre Basin is characterized by modified secondary communities, scrub-land and agriculture including sugar cane cultivations and subsistence farming.

Riverine ecology includes riparian vegetation along the banks of the Rio Cobre.  The endangered American Crocodile, which is protected by both national and international legislation, is reported in the lower reaches of the Rio Cobre below the Headworks Dam, as well as in paved and earthen irrigation canals.  The crocodiles enter the Rio Cobre from its mouth in Hunts Bay and swim up the river, although they are mostly reported near to the coast.  They are also frequently observed in irrigation canals in the area.

The South East St. Catherine area can also be characterized as modified secondary terrestrial communities and is dominated by large tracts of agricultural land. 

The area is very dry and sections which are not under cultivation or housing can be characterized as thorny scrubland dominated by Acacia sp.
The project area does not fall within any legislated park or protected area and is not a pristine ecological area.

Socio-economic Environment

The 2001 Census shows the population of Greater Spanish Town as 131,515 and the population of Portmore & Hellshire as 161,658. This represents increases over the 1991 Census of 14.34% and 64.01% respectively. The 2001 population within the Project Area (comprising both these areas) is therefore 293,173, which when compared to its 1991 population of 213,593, represents a population growth of 37.3%.

The data studied showed that the most significant communities in the sample, including some of the fastest growing communities, are, in order of population: Central Village, Friendship, Angels, Spanish Town Central, Gordon Pen and Ensom City.

The project area’s land use pattern can be summarised as being almost exclusively residential in Greater Spanish Town (outside of Central Spanish Town) and Portmore; largely commercial in Central Spanish Town and agricultural and agro-industrial in Upper Rio Cobre and South East St Catherine; with industrial nodes.

The character of the Upper Rio Cobre Basin is essentially rural, with commercial arable agriculture and some peasant farming.  Settlement is primarily linear with some clustering.  Commercial establishments line the main (A1) road but the main commercial centre is Bog Walk. There is woodland interspersed with mixed cultivation on the limestone uplands. 

The Lower Rio Cobre Basin and Suburban Spanish Town have an identical character – comprising almost purely low to middle income residential (dormitory) communities. The settlements consist of two distinct types: mass housing in planned schemes and unplanned, overcrowded, squatter-type settlements. 

Central Spanish Town is largely commercial, with an extensive market district - both interspersed with individual low and middle income housing units.   There are industrial nodes at Central Village and Twickenham Park.  

South-East St. Catherine is characterised by a dichotomy of plantation agriculture with a few scattered workers’ settlements and, carved out of it in increasingly greater portions, extensive dormitory communities identical to those of Greater Spanish Town, though larger.  There are, however, considerably less of the large, unplanned settlements.

With a few exceptions (e.g. Little Portmore) unplanned, squatter-type settlement has developed on the base of older, rural villages, completely transforming their character – most notably, Gordon Pen, March Pen and Central Village.
Water supply conditions throughout the project area are highly variable. The Upper Rio Cobre Basin tends to be adequately and reliably served with water. Residents at higher elevation and in the poorer settlements of Bybrook nevertheless complain of inconsistent water supply, attributed to an endemic problem of leaking mains. In the Lower Rio Cobre Basin, the pattern appears to be that the water pressure diminishes the further the community is from the Spanish Town Water Treatment plant. 

The problem associated with overstretched water supplies begins to get acute in Greater Spanish Town.  Residents, and other users, complain of low water pressure, particularly in the mornings, evenings and weekends – the times of heavy domestic water usage. Entire communities and businesses supplement their supply with stored water and by other means. The problem appears to be even more acute in SESC (except for those communities getting their supply from the Spanish Town plant) where both domestic and agricultural consumers suffer – the latter despite being equipped with a wide network of irrigation canals. It has served as a major disincentive to agricultural investment in the region. It has also led to the adoption of unhealthy practices in the poorer settlements bordering the canals, with the use of the canal for certain domestic functions and of canal water for drinking and cooking. There is also a question of the quality of the water, with residents complaining of over-chlorination and Port Henderson hotels advising their clients to drink bottled water only.

The ESL research team conducted a rapid assessment of the communities within the project area: Bybrook, Tulloch Springs, Kent Village and Rabys Corner.  Interviews were carried out only in Bybrook and Kent Village, as it was noted that Tulloch Springs was not a populated area and Rabys Corner was a physical landmark and not a built community.

These four communities have a total population of some 1,760 persons, according to the 1991 Census. It is a sparsely populated area. The relatively large community of Kent Village is located in the southern quadrant, along one bank of the Rio Cobre in the gorge.  Kent Village is the main population centre along both sides of the road through the Bog Walk Gorge and on one bank of the Rio Cobre.

The problem of water supply within the communities of the lower Rio Cobre Basin varies between one community and another. As a generalization, the closer to the Spanish Town Water Treatment Plant the community, is located the more likely that the community members did not complain about supply conditions.  In Cow Market, water was a major problem. The main supply comes from wells in Ariguanabo, and a reserve tank overlooking the community, which was constructed in 2002 to serve the surrounding communities. Informants complain that although some persons had metered water, its availability was very uncertain.  Those without metered water bought from those who had or relied on deliveries from Rapid Response trucks.  Furthermore, no pipelines existed at the upper parts of the community, where a significant number of the community members reside. 

By way of contrast, in Angels 1, a housing scheme at the foot of Cow Market, occupants claimed that their water supply was adequate, although the water pressure was low during heavy demand periods, such as on the week-ends.
Issues Identified

The main issues affecting the project, as identified by the Community Analysis are: 

· Project not addressing perceived needs in some communities

· Inadequate infrastructure

· Developments and water supply  

· Suburban Spanish Town’s unsatisfied water needs

· Economic impacts 

· Asbestos Mains

· Squatter influx

· Informal settlements and public health & conservation

· Indiscriminate construction

· Highway 2000

· Flooding impediment
Potential Impacts and Mitigation Measures

Findings of the impact assessment are presented in the report according to site preparation, construction and operation phases.  The impacts have been determined as being significantly positive or negative, direct or indirect, long term or short term.  Some impacts pertain to all aspects of the project while others relate to a specific Lot or an aspect within a Lot.  For each of the impacts identified, mitigation measures are presented and the responsible arty identified. 

The major components of the project are:

Lot 1 - Rehabilitation of existing production and certain distribution pumping and service storage facilities - on the Rio Cobre System, in Greater Spanish Town (including the Spanish Town Water Treatment Plant) and in SE St. Catherine together with the installation of bulk flow meters at all production sites and the replacement of distribution mains in two sections of Spanish Town. 

Lot 2 (to be implemented as Lot 2A, GST and Lot 2B, SESC) - Development of Groundwater Sources from the Lower Rio Cobre limestone aquifer in the northern section of Spanish Town and the construction of new trunk transmission and distribution pipelines in both Greater Spanish Town and SE St. Catherine, together with the construction of new distribution pumping stations and new service storage reservoirs in Greater Spanish Town. 

Lot 3 (to be implemented as Lot 3B) - Artificial Recharge - artificial recharge of the Lower Rio Cobre limestone aquifer, and the supply and installation of groundwater level and key climate parameter recording equipment at strategic locations covering both the Lower Rio Cobre Limestone and Alluvial aquifers;  

and

Under separate, direct arrangements, the procurement and installation of certain bulk flow meters throughout the Project Area to monitor flow into discrete District Metered Areas (DMAs).

Main Issues Identified
The main environmental issues (other than temporary impacts of construction activities) identified for this project are:

Construction of new wells can have a negative impact on the hydrological regime if abstraction rates are not monitored and controlled, particularly as over-abstraction can result in saline intrusion (an issue primarily for the Water Resources Authority).

In the event of improper operation of the proposed water treatment facilities of the Aquifer Recharge component, there is a potential for contamination of the Lower Rio Cobre Limestone aquifer through the input of surface waters contaminated with faecal coliforms, petroleum products, pesticides, detergents or other substances.


Significant contamination of the existing surface and groundwater resources has already occurred within the project area through the inappropriate disposal of sewage and other wastes. Unless strong and appropriate actions are brought to bear on this matter the sustainability of the proposed project in the medium to long term could be severely compromised.


Impacts during construction relate to the effect of seismic activity, flood events and stormwater run-off in the project area.  Flooding is a major natural hazard to be considered in the planning of construction operations and such operations must not compromise existing drainage routes.  

Man-made hazards are also possible during the construction and operation phase, through the operations of the facilities and the deployment and use of chlorination facilities.  

With respect to man-made/technological hazards during construction, accidents can occur on-site and as a result of activities both on and off-site, such as transportation of equipment and materials, well drilling, subterranean work, handling of hazardous materials and general construction activities.

Health and safety aspects must be considered with respect to workers, neighbouring communities, the motoring public and pedestrians.  


Movement of trucks and heavy-duty equipment to and from the project area, as well as construction work, drilling, excavation and stockpiling of earth material, will contribute to fugitive dust.  Construction activities will also result in the removal of some amount of vegetation that will expose and loosen soil which can become airborne with medium to strong winds. This would add fugitive dust to the area.  Some sites sampled reported high levels of ambient particulates, mostly along the main thoroughfares. The transport of aggregate for construction will also contribute to the fugitive dust levels.  Construction vehicles will emit air contaminants such as nitrogen and sulphur oxides as well as particulates.   No major impacts are expected during the operational phase.


Noise levels are expected to increase during the construction phase for all three lots.  This is due to the use of heavy machinery, pneumatic drills, earth moving equipment, and the use of construction and transportation vehicles.   No major impacts are expected during the operational phase.

Construction activities for Lots 2 and 3 will require the removal of several hectares of vegetation, establishment of new pump stations.  The removal of vegetation may result in the loss of some existing airshed purification functions.  During construction, the removal of vegetation may also increase surface run-off and result in sheet flow after heavy rainfall events which could also increase the potential for soil erosion.  


Vegetation clearance will result in loss of habitat for both endemic and migratory bird species.  The habitat within the project area includes small scale agricultural lands, sugar cane plantations, ruinate vegetation and scrub.   Removal of vegetation is not expected to have a major negative impact on existing habitats for birds due to the diversity of habitats within the project area.  Any birds dislocated during construction are likely to relocate to adjacent habitats.


The project areas within Spanish Town and south east St. Catherine, particularly those under Lot 2 (Spanish Town Water Treatment Plant and neighbouring irrigation canals) and Lot 3B (Aquifer Recharge) are known habitat areas for the endangered American Crocodile.  Both crocodiles and humans are at risk from the potential interactions.  The American Crocodile (Crocodylus acutus) native to Jamaica is an endangered species, protected under national and international law, and may be a potential threat to unsuspecting humans in their habitat.

Various work required under the project will unavoidably result in the temporary disruption of potable water service to existing NWC customers and appropriate planning coupled with comprehensive prior notification to particular consumers affected from time to time and the general public of inevitable interruptions in supply of an essential service (in accordance with NWC service standards established by the Office of Utilities Regulation and the NWC itself) is of critical importance in the context of public health. 


Construction activities will see an increase in the movement of heavy vehicles and construction equipment.  In particular Lot 1 which includes mains replacement in two sections of Spanish Town itself, will directly impact the transportation network and will require the alteration of traffic patters, creation of detours and restricted flow of traffic.


Business enterprises will be disrupted, particularly in central Spanish Town in Lot 1 where extensive road closures and detours will occur.


Solid waste generated from the construction activities will include construction debris, vegetation, solid waste generated from the construction camps, and decommissioned structures.  


Construction activities will result in the generation of solid waste and require transportation and storage of significant volumes of construction material. The proper disposal of construction spoil, decommissioned structures and hazardous waste is critical.  

Increased levels of fugitive dust and construction noise (and water supply disruption, as noted above) are also public health issues.

The operation of chlorination facilities requires trained personnel and certified equipment.  Workers responsible for maintaining and operating chlorination facilities must be appropriately trained and experienced and must utilize appropriate protective gear.  

The NWC’s Emergency Response Plan for chlorine emergencies should be adapted, if necessary, to include for all new chlorination facilities installed under the project. 


Spanish Town is a historical site with several buildings listed under the Jamaica National Heritage Trust Act.  Construction could result in the unearthing and discovery of artifacts, and the use of earth moving and heavy machinery could impact existing structures.


Employment opportunities will be created during the site preparation, construction and operation phases.  This will mostly be unskilled labour for the duration of the construction activities.  Additionally, economic opportunities will involve the sourcing of construction material and linkages created with local and regional suppliers and industries.

Summary and Conclusions 
The KMA Water Supply Project as designed will see the implementation of several project works including the rehabilitation of existing facilities, replacement of obsolete parts and equipment, development of groundwater resources and recharge of a major aquifer.  These project works will result in several positive impacts including an increase in the water supply for the provision of potable water to the Kingston Metropolitan Area, a reduction in unaccounted for water and a greater efficiency of operations.

Several environmental issues have been identified as being relevant to the project.  In the physical environment the construction of new wells with the potential for over abstraction and the aquifer recharge programme will impact the existing hydrological regime.  The potential for increased fugitive dust, noise and vibration during construction processes can affect air quality and human health.  The mitigation measures detailed herein should be implemented.

In the biological environment loss of some vegetation is expected and along with it some potential dislocation of birds, reptiles and amphibians.  No rare, threatened or endangered birds are expected to be impacted in the project area.  The endangered American Crocodile, protected by law, may be impacted by the project works, as the project area is within known crocodile habitat that encompasses the lower reaches of the Rio Cobre and the irrigation network.  Impacts are expected through the increase in human activity, noise and earth moving equipment.  More significant is the potential risk to humans from interaction with the crocodiles and the mitigation measures as detailed should be implemented, to minimize human/crocodile interaction and safe guard public safety in the event of interactions.

Within the social environment traffic and transportation routes are expected to be significantly impacted.  Mitigation measures as detailed should be implemented to minimize disruption to businesses, reduce risks to public safety and to facilitate the smooth flow of traffic.

In addition to the potential impacts of the proposed project on the existing environment, a critical issue identified is the impact on the project due to the existing environmental context in which the project is placed.  The success and sustainability of the project are dependent on the quantity and quality of the raw water supply.  Several aspects of the existing conditions have been identified which if not curtailed, will negatively impact the project.  These include illegal sand mining, approved housing developments, improper solid waste disposal, sewage effluent discharge, pesticide use, security and community use of irrigation network and associated facilities.

These issues and their expected impacts have been outlined.  The main mitigation measures proposed will require a co-ordinated effort and the cooperation of several government agencies to ensure that the quality and quantity of water for the Kingston Metropolitan Area is not compromised.  These are:

· Upgrading of sanitation systems

· Installation of adequate solid waste disposal systems

· Re-siting of sewage effluent disposal outfalls

· Re-siting of planned housing developments

· Enforcement for illegal sand mining activities

· Inter-agency co-ordination
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