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Abstract: This study focused upon the determination of physicochemical and microbial properties, including metals, selected anions
and coliform bacteria in drinking water samples from hand-dug wells in the Kumasi metropolis of the Republic of Ghana. The purpose
was to assess the quality of water from these sources. Ten different water samples were taken from different parts of Kumasi, the capital
of the Ashanti region of Ghana and analyzed for physicochemical parameters including pH, electrical conductivity, total dissolved sol-
ids, alkalinity total hardness and coliform bacteria. Metals and anions analyzed were Ca, Mg, Fe, Mn, NO,", NO,", SO 42’, PO 42’, F~and
CI". Bacteria analysed were total coliform and Escherichia coli.

The data showed variation of the investigated parameters in samples as follows: pH, 6.30-0.70; conductivity (EC), 46—682 uS/cm;
PO, 0.67-76.00 mg/L; F-, 0.20-0.80 mg/L; NO,~, 0-0.968 mg/L; NO,~, 0-0.063 mg/L; SO, 3.0-07.0 mg/L; Fe, 0-1.2 mg/L;
Mn, 0-0.018 mg/L. Total coliform and Escherichia coli were below the minimum detection limit (MDL) of 20 MPN per 100 ml in all
the samples. The concentrations of most of the investigated parameters in the drinking water samples from Ashanti region were within
the permissible limits of the World Health Organization drinking water quality guidelines.
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Introduction

Quality drinking water is essential for life. Unfortu-
nately, in many countries around the world, includ-
ing Ghana, water has become a scarce commodity’
as only a small proportion of the populace has access
to treated water. Alternative sources of water such
as rainwater and ground water have become major
sources of drinking water for people living in new
settlements and some residents who do not have
access to treated water in Ghana. The need to assess
the quality of water from some of these alternative
sources has become imperative because they have a
direct effect on the health of individuals.?

Contaminants such as bacteria, viruses, heavy met-
als, nitrates and salt have polluted water supplies as a
result of inadequate treatment and disposal of waste
from humans and livestock, industrial discharges,
and over-use of limited water resources.’ Even if no
sources of anthropogenic contamination exist there is
potential for natural levels of metals and other chemi-
cals to be harmful to human health. This was high-
lighted in Bangladesh where natural levels of arsenic
in groundwater were found to be causing harmful
effects on the population.* Unfortunately, this prob-
lem arose because the groundwater was extracted for
drinking without a detailed chemical investigation.

The natural water analyses for physical and chem-
ical properties including trace element contents are
very important for public health studies.’ These stud-
ies are also a main part of pollution studies in the
environment.

In addition, coliform enters water supplies from the
direct disposal of waste into streams or lakes or from
runoff from wooded areas, pastures, feedlots, septic
tanks, and sewage plants into streams or groundwa-
ter. Coliform can also enter an individual house via
backflow of water from a contaminated source, car-
bon filters, or leaking well caps that allow dirt and
dead organisms to fall into the water.® The presence
of Escherichia (E) coli in drinking water denotes that
the water has been focally contaminated and there-
fore presents a potential health risk to households that
use them untreated.’

Research conducted in Ghana® indicated that 77%
of filtered underground water samples sold as sachet
water that were analyzed contained infective stages of
pathogenic parasitic organisms. Common pathogens
and indicators identified include, Microsporidia spp.

14/27 (51.2%), Cryptosporidium parvum 17/27
(63.0%), Cyclospora cayetenens 16/27 (59.3%), Sar-
cocystis sp. 18/27 (66.7%), Rotifers 5/27 (18.5%), and
Charcoat Leyden crystals 12/27 (evidence of allergies
or parasitic infection) (44.4%). Ninety-three percent
of the samples contained unidentified impurities/
artifacts. A total of 29.6% of the samples contained
at least one type of parasite, 14.8% contained at least
2 types of parasites, 25.9% contained at least three
types of parasites, and 29.6% contained four types of
parasites. This has grim public health implications as
the organisms identified can cause water related dis-
eases that have serious complications in children and
adults particularly immunocompromised individuals.
During this study, some physicochemical properties
and biological parameters of untreated water from hand-
dug wells were determined and evaluated. The purpose
of this study was to assess the quality of water from
hand-dug wells in the Kumasi metropolis, Ghana.

Materials and Methods

Sample collection

Two water samples were collected each of ten differ-
ent hand-dug wells in various residences in Kumasi.
The water samples were collected into 1 L pre-washed
polyethylene bottles. pH of the water samples was mea-
sured on-site with a Suntex® SP-707 (Taipei, Taiwan)
portable pH meter. All the water samples were col-
lected in duplicate and stored in ice in the laboratory
until analysis were completed within 14 days. The
determinations of the other physicochemical proper-
ties of the water samples were performed on the same
day of sampling. Test on samples for bacteria was
conducted within 6 hours of sampling while that for
anions was within 14 days.

Chemical analysis

A photometric method was used for the determination
of Fe,Mn,NO,",NO,~, SO, PO, SiO,and F~. Ana-
lytical water test tablets prescribed for Palintest® Pho-
tometer 5000 (Wagtech, Thatcham. Berkshire, UK)
series were used. Each sample was analysed for Fe,
Mn, NO,-, NO_, SO,*, PO,*, SiO, and F~ using pro-
cedures outlined in the Palintest Photometer Method
for the examination of water. Other analyses such as
the determination of total hardness, Mg and Ca con-
centrations, were done by complexometric titration
using EDTA. The determination of CI~ concentrations
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was completed using argentometric titration. Total dis- A R A A A AL
solved solids and electrical conductivity were deter- (SRVRVRVR VIRV
mined by a means of a multifunctional WTW® cond. oOnwoo+~-o oO-Oo
730 series, conductivity meter (Munich, Germany). S 2R959T R9%
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Microbial analysis s 333333333332
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Standard methods for the determination of total
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Results and Discussion 4 LvggSygyNowgy
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ues lower than 6.5 are considered too acidic for human 8 o DA °e
consumption and can cause health problems such as =3 o
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ered to be too alkaline for human consumption. 2 E S H A H A
The WHO permissible limit for electrical conduc- | ?';, SRR B R —o
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from below detection limit to 0.018 mg/L. Calcium ] 2
(Ca) and Magnesium (Mg) concentrations ranged o = g
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The levels of Iron (Fe) and Manganese (Mn) in most 2 % <mooww 29|28
. . . 2|5 mSTIIzrrzaool |3
cases were below the limits permitted by WHO in F o oo dodmO== %
Environmental Health Insights 2010:4 9

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 07 Jul 2025
Terms of Use: https://complete.bioone.org/terms-of-use


http://www.la-press.com

A\

Nkansah et al

drinking water (Table 1) and USEPA.''?> Though |88 © . 28
these trace metals are needed by the body to satisfy 3 883-8cosoxd
its nutritional requirements, only minute quanti- YR TRN B i
ties are required as high doses lead to health haz- s 85288888¢S8H
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are shown in Table 2. The mean (average) values of B TIR2RRE=INTZ
CI” concentration in the water samples ranged from
0.2-29.4mg/1. These valuesarebelow the WHO quality -y S § Soo § SoS
standard for drinking water of 250 mg/L. Phosphate === i e e
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Table 3. Levels of total and fecal coliform in water samples.

Sample Total coliform Facal coliform
<20 MPN (E-coli) <20 MPN
100 ml (MDL) 100 ml (MPN)

AB b/d b/d

BB b/d b/d

PM b/d b/d

BHA b/d b/d

BHB b/d b/d

BHC b/d b/d

BHD b/d b/d

BHE b/d b/d

BHF b/d b/d

CP b/d b/d

WHO limit b/d b/d

Abbreviations: b/d, Below the MDL of 20 MPN 100 ml.

Groundwater is a relatively safe source of potable
water compared with other unprotected water sources
e.g. rivers, springs, rainwater. Water samples taken
directly from hand-dug wells in this study contained
levels of coliform below the MDL of the MPN tech-
nique. These results are similar to the findings of a
study undertaken in Chikwawa,'® which found levels
of fecal coliform below the MDL of 20 MPN/100 ml
in water samples taken from 27 boreholes.

Conclusion

In this study, the concentrations of the investigated
anions and trace metal ions in the water samples from
hand dug wells from the Kumasi Metropolis in the
Ashanti region of Ghana were found to be accept-
able according to the guidelines for drinking water
provided by the World Health Organization (WHO).
The quality of groundwater supplied by the wells
was satisfactory with fecal indicator bacteria below
the MDL of 20 MPN 100 ml. The water therefore
may, according to WHO standards be safely used
as drinking water. However since contamination
after collection, during transportation and storage is
increasingly being recognized as an issue of public
health importance,'”'® it may require treatment such
as boiling or treatment with hypochlorite solution
since that will kill most microbial parasites before
drinking. Further research on other communities in
this region for the assessment of the quality of drink-
ing water is required as levels of contaminants may
vary due to different soil types, water chemistry and
different human activities.

Intensification of education and implementation of
regulations on safe drinking water by the Ghana Stan-
dards Board, the Ghana EPA and district environmen-
tal units and other state enforcements agencies will
go along way to reduce incidences of water pollution
and the associated water borne diseases.
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