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Introduction 

• Since the commercial production of oil in Ghana began in 2010, the generation of
Naturally Occurring Radionuclide Materials (NORM) and Technologically
Enhanced NORMs (TENORMs) waste has been inevitable.

• Effective management of NORM waste is very crucial as it churns out millions of
barrels of oil waste (solid and liquid).

• Preliminary findings showed that NORM waste (Produced water, Scale and
Sludge) generated from the Oilfields of Ghana posed significant radiological risk
to workers, public and particularly the marine environment and its inhabitants.

• The generated wastes are currently managed by some private Ghanaian waste
management companies (such as ZOIL Service Limited).
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Introduction 

• Disposal options are influenced by the characteristics of the waste [e.g.
activity concentration, type of radiation, half-life period and physical form].

• Additionally, disposal site suitability factors like climate, geology, ground
water and surface water may influence the specific kind of NORM waste to
be disposed (Garcia, 2011).

• Ideal methods of waste disposal is established to provide protection to
human health and the environment e.g. Landfills, Salt Caverns,
Underground Injections, Offshore discharge.
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Introduction

• Workers at NORM disposal facilities are at risk of exposure via radon inhalation,
external γ-exposure, dust inhalation, and skin β-exposure pathways (Garcia,
2011).

• The risk is increased at facilities where NORM contaminated waste and
equipment are buried without control features.

• Optimizing waste management practices aids to reduce risk to Occupational &
Public exposure, and the Environment;
• It also reduces costs as well as ensures effective use of resources.

• This necessitates a study to assess baseline environmental radioactivity of the
proposed repository site for disposal of NORM waste from the Oilfields; in
order to aid reduction of Occupational, Public and Environmental exposure
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Introduction 

• The study investigated the environmental radioactivity baseline for the
proposed permanent NORM waste Repository site at Zoil Service Limited,
in the Western coast of Ghana in accordance with International and National
best practices.

• Data obtained will support the overall assessment of potential radiation
exposure to the adjoining communities

• Furthermore, the data serve as reference data for evaluation of probable future
alterations in the background radiation levels in the environment as a result of the
NORM disposal.
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Methodology
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The Proposed Repository Site and Catchment
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Impermeable Clay lining

Disposal Landfill

FIG. 1.  Location of  study area and sampling points



Sample Collection, Preparation and Analysis

• Seventeen (17) soil samples were collected at
several points within the disposal site.

• Samples collected at various depths [ 5cm
(surface), 1m, 2m, 3m] from the landfill
surface.

• Clay used as an impermeable membrane to
line the bottom of the landfill was also
sampled

• Samples double-bagged in polyethylene
containers with hermitic seals; and
transported in big-sized thermo-insulated
polyethylene containers to the Gamma
Laboratory, Radiation Protection Institute
(RPI) of the Ghana Atomic Energy
Commission (GAEC).

General Scheme for Analytical Work

9 of 15

Sample collection

Drying (Air and oven)

Pulverization (Ball Grinder)

Homogenization by Sieving (5mm)

Transfer into Marinelli Beakers

(Secular Equilibrium)

γ-ray Activity Measurement 

(Coaxial HPGe γ–Detector)

Evaluation of  Accumulated γ-Ray  Spectrum 

(Genie 2000 γ-Acquisition  and Analysis Software)



Results and Discussions
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• Mean value of 238U, 232Th and 226Ra
from the locations were higher
than the worldwide average
values;

• but lower than with other baseline
studies in Malaysia, Bangladesh and
Nigeria.

• 40K was found to have the greatest
radionuclide level and within the
average worldwide values.
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FIG. 2.  Comparison of Mean Concentrations of NORM for various 

locations of the Proposed NORM Waste Disposal  Repository Site; and with 

other Countries as well as Established Average Values



• Radionuclides are distributed unevenly throughout the various levels of
soil; also there were no significant changes in the specific activities of
natural radionuclides between the various locations.

• The soil profiles variability of the radionuclides implies soil changes.

• The vertical distribution of radionuclides in the soil depth profile might
vary depending on soil conditions and individual processes (Ahmad
et.al, 2019)
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Conclusions

• The baseline studies of natural radioactivity have been conducted at the
proposed permanent NORM waste disposal construction site at Zoil Services
Limited, Sekondi-Takoradi (Western Coast of Ghana).

• In general, the studied area poses no immediate radiological risk to the
public or workers and could be used as a reference in future studies to
assess the potential for future environmental contamination as a result of
the facility’s NORM disposal operations.
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