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Abstract. SLOWPOKEs are typically low power research reactors that have a limited number of applications.
However, a significant range of NAA can be performed with such reactors. This paper describes a SLOWPOKE-
based NAA program that is performing a valuable series of studies in Jamaica, including geological mapping and
pollution assessment.

1. THE CENTRE FOR NUCLEAR SCIENCES (JAMAICA)

The SLOWPOKE reactor in Jamaica is presently the only reactor in the Caribbean. It first
achieved criticality in March 13, 1984 and is used mainly for neutron activation analysis in
programmes which aim to:

(1) Introduce Caribbean scientists and technologists to peaceful applications of nuclear
sciences;

(2) Carry out inter-disciplinary research of national and regional importance that is likely to
contribute to the development of the region;

(3) Be a resource to other institutions, as appropriate;
(4) Provide suitable training.

2. INFRASTRUCTURE AND RESOURCES

2.1. Premises

The Centre is located on the Mona Campus of the University of the West Indies and is near to
most of the main science and technology activities in the island. It occupies a modern air-
conditioned building of 946 m2 in area, which houses laboratories, a nuclear reactor room,
sample preparation and clean rooms, computer rooms, a liquid nitrogen production plant,
offices, conference/seminar rooms, and a public area for external users.

2.2. Equipment

The main item of equipment is the SLOWPOKE 2 nuclear research reactor. It is used mainly
for neutron activation analysis of rocks, soils, sediments, air particulates, and biological
samples. Other major items are:

(1) X-ray fluorescence spectrometers;
(2) A Perkin Elmer Atomic Absorption Spectrometer Model 5100;
(3) A Lachat QUICK-CHEM 8000 Automated Ion Analyser;
(4) A DIONEX 4500 Ion Chromatograph;
(5) SUN work stations, PC servers and workstations, and full access to a Convex 3440

supercomputer.

3. SPECIALISED SERVICES

A number of services are offered by the Centre. These are outlined in the following sections.

3.1. Personnel dosimetry

The Centre is the official radiation protection facility for Jamaica. It provides
thermoluminescence dosimetry services for more that 600 local users and an equal number
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regionally. The Centre also offers: (a) inspection and monitoring of radioactive sources as
well as radioisotope contamination monitoring (b) advice on radiation sources and the
handling, storage and transport of radioactive material.

3.2. Measurement of radioactivity

Since the Chernobyl incident, the Centre has been monitoring certain food imports and
certifying some imports.

3.3. Analytical services

The Centre provides neutron activation analysis and other analytical services to the public and
private sectors.

3.4. Main research programme

The main programme has been a set of geochemical investigations applicable to a number of
environmental and resource components such as air, water, soils, rocks, and sediments. The
resulting data are stored in an on-line SQL multi-purpose database which can be coupled to a
geographic information system. Together they are applicable to such fields as agriculture,
environmental assessment and protection, land use, natural resource identification and
management, as well as animal and human nutrition and health.

4. MAJOR STUDIES COMPLETED BY THE CENTRE FOR NUCLEAR SCIENCES

4.1. Geochemical mapping of Jamaica on the regional scale

The construction of a high-precision, regional geochemical database of Jamaica is underway.
An orientation study established that soil samples of particle size <150 urn provide the
optimum sampling medium for a regional geochemical survey of Jamaica. Concentration and
distribution data for thirty-one elements, mainly by NAA, are now available for soils at a
sample density of 1 in 8 km2. This work is the basis of most of the present and projected
studies.

4.2. The gamma radiation profile of Jamaica

The total gamma activity across Jamaica has been measured using vehicle-borne equipment.
In general, the enhanced gamma activity is highly correlated with the presence of bauxite and
is due to enrichment in uranium and thorium but not potassium. There has been significant
transport and concentration of radioactive isotopes over time in the areas below the bauxite
deposits. Studies are continuing.

4.3. Air participates

Air particulates have been surveyed at twenty-three sites across Jamaica for total suspended
particulates (TSP) and the elemental contents have been measured by neutron activation
analysis and x-ray fluorescence. The average values of TSP are well within the standard levels
recommended by the World Health Organization (WHO). However, there are areas of heavy
vehicular densities in which the values exceed the WHO limits. The results indicate that
vehicle emissions are the major source of lead in particulate matter.
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4.4. Assessment of arsenic risks in the parish of St. Elizabeth

A soil arsenic anomaly was discovered and defined with respect to size and arsenic levels.
The area in which the arsenic concentrations exceed the 95th percentile (>65 mg kg"1) of the
concentrations found island wide is approximately 10 km2. The anomaly appears to be due to
an ancient hot spring environment, which caused the introduction and deposition of Fe-AS-S
as pyrite and arsenopyrite in the limestone. These were subsequently oxidized and weathered
to yield arsenic rich soils also enhanced in elements such as Sb, Fe, and Co. Despite the high
soil arsenic content, there appears to be no immediate health risk.

4.5. Mitigation of lead hazards in the Hope Mine area

The site of a school for 4-6 year olds near to the abandoned Hope Mine is highly
contaminated. The blood lead levels of the school children led to interventions, including the
isolation of lead waste and outcrops by covering them with a layer of marl and then cement.
Subsequent blood tests showed reductions in blood lead levels, by as much as factors of three.
The average has been reduced significantly and there are now values at or below the
recommended U. S. Environmental Protection Agency norms.

5. FUTURE

The Centre for Nuclear Sciences (CNS) is being transformed into a node of a network of
centres of excellence being established in the countries of the South. The new name, the
International Centre of Environmental and Nuclear Sciences (ICENS), reflects its major
interests and the continuing application of nuclear techniques to environmental problems.

This new Centre is based on and incorporates the existing CNS, the work of which will be
expanded and intensified. The ICENS will increasingly become a host for a wider range of
co-funded and co-sponsored projects and collaborative research, especially on problems
requiring an interdisciplinary approach.
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