
Combining Sound Science, Legal Action and 

Stakeholder Consultation to Protect a 

Vulnerable Aquifer in St. Kitts

CEF -5, Montego Bay, Jamaica

Halla Sahely, Ph.D., P.Eng

St. Kitts Water Services Department
June 24, 2010



Participating Authors
Sandy Nettles

N.S. Nettles and Associates, Florida, USA

Dr. Ravidya Burrowes

Environmental Management Consultants Caribbean 

Inc., Jamaica

Dr. Glenn Haas and Dr. Bob Aukerman

Aukerman, Haas and Associates, Colorado, USA

Funded by GEF and the govôt of SKN



Outline

Å Hydrogeologic survey

ï Geophysical mapping

ï Water level monitoring

ï Water quality sampling

Å Land use survey

Å Review of policy, legislation and 
institutional frameworks

Å National park as a means of protection







Hydrogeologic Survey

1. Review and evaluation of all existing 
hydrogeologic data

2. Mapping of the aquifer using a novel 
geophysical technique

3. Recording of water levels and video survey of 
existing wells

4. Sampling of wells for various water quality 
parameters

5. Construction of a computer simulation model.



Hydrogeologic Survey
Å Basseterre Valley Aquifer (BVA)
ï Unconfined aquifer ïrecharged by rainfall

ï Delineation of fresh / salt water interface 
critical

ï 10 wells pumping between 35 ï390 GPM

Å Geophysical Mapping
ï The thickness and distribution of sediments 

throughout the aquifer

ï Zones of increased porosity

ï Zones of possible contamination

ï The fresh/salt water interface



Hydrogeologic Survey

Å Multi-Electrode Resistivity (MER)
ð Resistivity is the property of a material to resist 

the flow of electrical current

ð Differences in resistivity of earth materials

ð Electric current is introduced into the ground 

ð Electrical fields that flow through the layers of 
earth in the subsurface are observed

ð Resistivity of earth materials is very sensitive to 
water content





Hydrogeologic Survey
Å Three distinct units identified using MER:
ð Unit I : A high resistivity unit of dry sands, clayey sands 

and volcanic rock (~5.5 m. thick)  
ð Unit II : Similar to Unit I but partially saturated with 

water (~14 m. thick). 
ð Unit III:
ð Water storage unit of aquifer (~ 22 m. thick)
ð Gravels, coarse sands and boulder rocks 
ð Lower part of Unit III is the saltwater saturated part of the 

aquifer
ð Interface of fresh / salt water identified









Hydrogeologic Survey

Å Water quality sampling

ï Ten supply wells and three surface water 

samples

ï No measurable levels of pesticides, herbicides, 

semi-volatile or volatile organics in well water

ï Clear increase over time of total dissolved 

solids (TDS) and chloride

ï Correlate with decreasing water levels

ï Early signs of saltwater intrusion





Hydrogeologic Survey

Å Next steps / Recommendations

ï Further mapping of upper watershed

ï Better monitoring of aquifer is essential

ï Need to fill in crucial data gaps 

ï Rehabilitation vs. new wells

ï Abandon low efficiency wells



Land Use Survey

Å Pressure to develop sugar lands 

ï 70-80% of land in the BVW are crown lands

ï Trend towards medium to high density subdivisions

ï Increase in informal settlements

Å 2006 St. Kitts National Development Plan

ï Approximately 1200 acres in the BVW slotted for 

development (~500 acres for National Park)

ï Focus on housing projects in the upper watershed 

area

ï Some more urban development as Basseterre grows



Natural Resources Survey



Pollution threats

1. Improper waste disposal practices 

(solid and wastewater)
Å No centralized collection and treatment of 

wastewater

Å Dumping of solid waste on vacant land and 

waterways (ñghautsò)





Pollution threats

2. Industrial and commercial discharges and 
urban runoff
Å No discharge permits required for disposal of 

wastewater from various sectors such as the 
power plant, mechanic shops etc. 

Å Increase in impermeable areas especially near 
to the airport may increase hydrocarbon 
loading





Pollution threats

3. Agricultural pollution
Å Decline in plantation agriculture has reduced 

inputs of pesticides and fertilizers in the 

system

Å Nutrient loading possible from informal 

livestock farming especially in sensitive 

areas





Enabling Environment

ÅWater policy/legislation/institutional review
ðOutdated legislation

ðGroundwater not specifically protected under the 
law

ðNo statutory requirement for master planning

ðNo licensing of private water abstraction

ðNo discharge licenses or effluent standards

ðNo formal water quality standards

ðSeveral agencies involved in water issues but not one 
to oversee or coordinate



Action plan / Recommendations

Endorsed by Cabinet in early 2010

1. Awareness building and partnerships with 
CBOs and NGOs
ð Small farmers

ð Govõt officers

ð Communities 

üShort to Medium Term 
ð March 2010 consultations  







Action plan

2. Well-field vegetation rehabilitation activities

ï Conversion of monoculture to a viable forest

ï Natural forest vs. themed vegetation cover

ï Medicinal plants and Caribbean Garden

ï Part of National Park Planning

üMedium to Long Term



Action plan

3. Watershed protection and planning

ï Land clearance best management practices

Å Stricter guidelines required

Å Implementation of BMPs should be a necessary 

condition of the planning permit

Å For larger project, monthly reporting should be 

required

ï Future residential development in the upper 

watershed and on hillsides should be 

medium to low density



Action plan
3. Watershed protection and planning

ï Strict guidelines as per wastewater 

treatment

Å Hillside developments with thin soils, steep 

slopes and low infiltration capacity

ï Zoning for small scale agriculture 

Å Soil conservation BMPs

Å Monitoring of pesticide/herbicides use

Å Provision of technical assistance



Action plan
3. Watershed protection and planning

ï Livestock farming banned for sensitive 

recharge areas

ï Require EIA for housing developments in 

recharge areas

Å Impacts on drainage patterns, downstream 

flood risk, soil erosion and water pollution

üMedium to Long Term



Action plan
4. Legislative, institutional and policy reform

ï Separation of functions

Å Utility regulation vs. service provider

Å National master plan should be a statutory 

requirement

ü Short to Medium Term



Action plan

4. Legislative, institutional and policy reform

ï New Water Resources Act and Utilities 

Regulation Legislation

Å Possible models included (i.e. Jamaica and St. 

Lucia)

Å Enable Integrated Water Resource Management

ü Short to Medium Term

ÅDesignation of the well-field as a 

NATIONAL PARK as a means of aquifer 

protection



National Park Management Plan

ÅProposed creation of a protected area / 

national park

ïProtect the well-field and the BVA

ïRestore and maintain a native forest

ïProvide open green space in an increasingly 

urban setting

ïHigh-valued tourist attraction

ïContribute to economic welfare and development

ïServe as an outdoor classroom and laboratory



National Park Management Plan

Å Main Findings/Solutions

Å Inadequate legislation, policies and 

capability for protected areas management
ï Enact comprehensive protected areas legislation

ï Create a system of land and marine based protected 

areas conservation systems, management policies, 

institutional framework, human capacity building, 

and a financing strategy



The St. Kitt Protected Areas Conservation Trust 

Organization Chart

Protected Areas Conservation Trust (PACT)

Board of Directors
(9 members with Chairperson)

Protected Areas 

Conservation Service

-Administrative Services-
(Chief)

Central Forest

Reserve Sector

Marine Reserves

Sector

St. Kittôs

National Capitol Park

PACT Citizenôs 

Advisory Committee
(13 members with Chairperson)

St. Kitts Protected Areas Conservation Trust 

Organizational Chart



National Park Management Plan

Å Not realistic to fully fund the protected areas 
system from govõtrevenue
ð Estimated  budget ~ 1.2 Million USD

ð Innovation and sustainable financial strategy 
needed

ð Various alternatives to generate revenues
Å Head tax on airline/cruise passengers

Å Increase environmental levy

Å Entrance fees and other fees



Figure 2. The Financial Strategy

for the St. Kitt PACT

ExpendituresRevenues
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National Park Management Plan

ÅLow public awareness of the benefits/values of 
protected area
ð Increase public awareness

ð Program for tourism marketing and education

ð College-based training course

ð Creation of citizenõs advisory group

ð Grant programmes etc. 

ü Short term ðDesignation of national park SOON

ü Medium to long term ðPlan, design and build




