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ABSTRACT
This study was carried out to assess fluoride content and to determine physicochemical
parameters of drinking water of Bugobero area, Manafwa, Uganda where borehole water is
the main source of drinking water. Water samples were collected from boreholes, the
physicochemical parameters and fluoride concentrations were measured. Fluoride
concentrations were analyzed using ion selective electrode method. The water samples
collected had a pH range of (6.4-6.8), electrical conductivity ranged (287-743) uS/cm,
salinity ranged from (23-30) mg/L, Total hardness ranged from (400-575) mg/L and TDS
Values of (156.7-387) mg/L and some of these parameters were within the WHO normal
range for drinking water. Fluoride concentration in groundwater from boreholes ranged from
(0.5 to 1.7) mg/L. High fluoride levels corresponded with higher electrical conductivity total
dissolved solids and salinity values at near-neutral pH. The WHO set standard limit of 1.5
mg/L and Uganda National Bureau of Standards (UNBS) guideline value of 0.4 mg/L fluoride
and this showed that some of the water of Bugobero the limit values. All water sources
studied contained average fluoride levels higher than 0.4 mg/L which was the limit value of
Uganda National Bureau of Standards (UNBS). These findings imply a possible risk to the
local population which depends on this water being exposed to dangers of high fluoride

intake.



CHAPTER ONE: INTRODUCTION

1.1 Background

Fluoride is a naturally occurring substance and is present in virtually all water, usually at very
low levels. Higher concentrations of naturally occurring fluoride often are associated with
groundwater, where fluoride has dissolved from the rock formations into the groundwater
(Olalekan et al., 2015). During fluoride dissociation under acidic conditions as given in the

equation below
Cawo (PO4)6F2 (aq) +12H+(aq)—’ Ca2+(aq) +6H2P04_ +2F—(aq) ............................ 1

The released fluoride ions may remain as free ions in water, adsorb on particulates or combine
with cationic organic and inorganic species in water or soil. Ingestion of such water is the
main direct route through which fluoride ions enters the food chain. Fluorapatite (Caio(PO 4)s

F2) and have been the most source of fluoride particulates in Bugobero (Singh et al., 2011).

In 2010, the CDC (center of disease control) reported that more than 204.2 million (73.9%) of
the people in the United States who received their water from public water systems received
fluoridated water of the total U.S population, 66.2% received fluoridated water.

In 2004, more than 170 million (67%) people Served by public water system received

fluoridated water (Egor & Birungi, 2020).

The concentration of fluoride in ground drinking water greater than the world health
organization standard value imposes a serious health, social and economic problem in

developing countries (Jimenez-farfan, 2011).

In the Ethiopian Rift Valley where deep wells are the major source of drinking water, high
fluoride level is expected. Though many epidemiological studies on fluoride concentration

and its adverse effects have been conducted in the region (Egor & Birungi, 2020).
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