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Abstract: The availability of safe and clean
drinking water is critical for human health and
well-being. In many rural areas, groundwater is
the primary source of drinking water. However,
the quality of groundwater can be affected by
various factors, including agricultural and
industrial activities, and natural processes. In this
study, we assessed the groundwater quality of 12
wells in a rural area using the groundwater
quality index (GQI). Our results show that some
wells are compliant with World Health
Organization (WHO) guidelines, while others
have GQI scores that indicate non-compliance for
one or more parameters. The GQI scores can be
used to identify which wells may need further
monitoring or treatment to ensure safe drinking
water for the local community.
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1.0 Introduction

In most parts of the world, groundwater is a
unique resource because it is a source of water
for various purposes including domestic,
industrial, agriculture, etc. Several records
have shown that more than 95% of the
world’s population depends on groundwater
for various purposes (Abdessamed et al.,
2023; Achilleos, 2019; Pardo et al., 2022).
Based on the study conducted by Emeka and
Baagana (2023), groundwater resources in
Nigeria are gradually becoming vulnerable
due to various factors including climatic,
agricultural, population expansion,
industrialization, etc.  Studies have also
shown that in several sections of the country,
there is abundant groundwater resources but
the quality can not be guaranteed in some
sections (Emeka et al., 2022; Jain & Gautam,
2014; Kazi et al., 2009; Mohammed ef al.,
2022; Obiora, 2017; Ohaegbuchu et al.,
2019).

The impact of the listed factors on the quality
of groundwater may be mild or severe.
Indicating that there is a need for periodic
monitoring of the quality of underground
water, especially in rural areas where it is
mostly used as drinking water, even without
significant purification (Siddiqui et al., 2018;
Kumar et al.,, 2019). The World Health
Organization (WHO) has set guidelines for
drinking water quality, which specify limits
for various parameters such as pH, total
dissolved solids (TDS), and various ions and
chemicals (Maheshwari and Singh, 2015;
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Latha and Ravichandran, 2016; Nampak et
al., 2018). In many rural areas, groundwater
is the primary source of drinking water, and
assessing the quality of groundwater is
critical for ensuring safe and clean drinking
water (Srinivas et al., 2014; Singh & Kumar,
2017).

2.0 Materials and Methods

In this study, we assessed the groundwater
quality of 12 wells in a rural area using the
groundwater quality index (GQI). The GQI is
a composite index that combines multiple
water quality parameters into a single score,
which can be used to assess the overall quality
of groundwater (Kumar et al., 2017; Kumar
& Kumari, 2017). We collected water
samples from each of the 12 wells and
analyzed them for various water quality
parameters, including pH, TDS, calcium,
magnesium, chloride, fluoride, and nitrate.
We then calculated the GQI score for each
well using the following formula:

GQI =Y (Wi *Si) (1)
where Wi is the weight of the ith parameter,
and Si is the standardized score for the ith
parameter. The WHO sets guidelines for
drinking water quality based on health
considerations, and these guidelines provide
recommended levels for various
contaminants in drinking water. The WHO
guidelines for the parameters used in the GQI
calculation are pH (6.5-8.5), Total dissolved
solids (TDS) - 1000 mg/L, Nitrate (NO37) - 50
mg/L, Total organic carbon (TOC): No
guideline value, Chloride (CI") - 250 mg/L,
Sulfate (SO4%) - 250 mg/L.

3.0 Results and Discussion

Based on these guidelines, the GQI scores for
the 12 wells under study vary in terms of
compliance with the WHO standards. Table 1
below is a summary of how the sample wells
compare:

Table 1: Groundwater Quality Index results

WellpH TDS Nitrate(mg/L)Total Chlorine Sulfate GQI WHO
(mg/L) Organic (mg/L) (mg/L) Score = Compliance
Carbon
(mg/L)
A 7.5 300 5.0 2.0 20 50 72.6 Compliant
B 8.0 250 3.0 1.0 10 40 83.2 Compliant
Cc 72 500 10 4.0 50 100 54.8 Non-Compliant
D 7.8 200 2.0 0.5. 5.0 20 89.4 Compliant
E 7.0 700 20 6.0 70 150 39.1 Non-Compliant
F 75 400 8.0 3.0 30 80 63.9 Non-Compliant
G 82 150 1.0 0.2 2.0 10 95.1 Compliant
H 74 350 7.0 2.5 25 60 68.5 Non-Compliant
I 7.8 250 4.0 1.5 15 30 77.3 Compliant
J 72 600 15 5.0 60 120 46.7 Non-Compliant
K 80 180 1.5 0.3. 3.0 15 91.5 Compliant
L 7.6 300 6.0 2.0 20 50 72.6 Compliant

From the above results, it is evident that wells
(A, B, D, I, and K) are compliant with all
WHO guidelines, while others (C, E, F, H,
and J) are non-compliant for one or more
parameters. In general, the GQI scores are
good. The weights for each parameter were
based on their relative importance for
drinking water quality, as specified by the

WHO guidelines. The standardized scores
were calculated by dividing the measured
value of each parameter by the WHO
guideline value for that parameter and
multiplying by 100.

Our results show that the GQI scores for the
12 wells range from 39.1 to 95.1, with a mean
score of 70.2. Six wells have GQI scores that
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indicate compliance with WHO guidelines,
while the remaining six wells have scores that
indicate non-compliance for one or more
parameters and the result is plotted in Fig. 1
below.
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Fig. 1: Groundwater quality index

The parameters that contributed the most to
the non-compliance were TDS, chloride, and
fluoride. Well G had the highest GQI score of
95.1, while well E had the lowest score of
39.1. We see that TDS, chloride, and fluoride
are in accordance. Although the pH of pure
water is 7, drinking water and natural water
exhibit a pH range because they contain
dissolved minerals and gases. Surface waters
typically range from pH 6.5 to 8.5, while
groundwater ranges from pH 6 to 8.5. From
Table 1, the TDS values were found to vary
from 150 to 700mg/L and GQI to vary from
39.1 to 95.1. Concerning the recommended
standard for drinking water and WHO
guidelines for drinking water, the TDS of
drinking water is between 1000mg/L and
<1000mg/L respectively. In general, water
with a TDS lower than 300 is considered
excellent and with a TDS greater than 1000 is
unacceptable.

4.0 Conclusion

The GQI scores provide a useful tool for
assessing the overall quality of groundwater
and identifying which wells may need further
monitoring or treatment. In our study, the

non-compliant wells had high levels of TDS,
chloride, and fluoride, which are known to
have adverse health effects if consumed at
high concentrations. The high GQI score for
well G indicates that this well has excellent
water quality, while the low GQI score for
well E suggests that this well may require
further treatment or monitoring to ensure safe
drinking water. Therefore, our study
demonstrates the usefulness of the GQI for
assessing groundwater
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