Ttcrnationsl Jourual of
Eanironment and Climate Change

International Journal of Environment and Climate Change

Volume 13, Issue 9, Page 1961-1977, 2023; Article no.lJECC.102751
ISSN: 2581-8627
(Past name: British Journal of Environment & Climate Change, Past ISSN: 2231-4784)

Spartial Analysis of Groundwater Using
Geographic Information System (GIS)
and Water Quality Index (WQI) in
Yenagoa Local Government Area
Bayelsa State, Nigeria

Digha, Opaminola Nicholas *

® Department of Environmental Management and Toxicology, Federal University of Otuoke,
P.M.B. 126, Yenagoa, Bayelsa State, Nigeria.

Author’s contribution
The sole author designed, analyzed, interpreted and prepared the manuscript.

Article Information
DOI: 10.9734/IJECC/2023/v13i92429

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/102751

Received: 11/05/2023

Original Research Article Accepted: 13/07/2023
Published: 25/07/2023

ABSTRACT

The purpose of the study is to examine the spartial analysis of groundwater using geographic
information system and water quality index (WQI) in the study area. Fifty (50) water samples were
collected and analysed in accordance to APHA, 2012. The data-set were further analysed
using water quality index (WQI) and geographic information system (GIS). The results of the
indicate that Igbogene 1, Yenagwe 1 & 2, Akenfa 1, Ekeki 1, Yenizue-Epie 1, Swali 1, Igbogene 2,
Akenfa 2, Agudama 1 & 2, Etegwe 2, Opolo 1 & 2,Yenizuepie 2, Swali 2, Akaba 2, Ogu 2, Akaibiri
2, Gbarantoru3 & 5, Ogbuna 1, 3 & 4, Okolobiri 1, 2, & 5 and Tombia 2 & 4, water quality index
shows that the quality ranges from poor to very poor. While the samples, Yenigwe 1, Biogbolo 1,
Kpansia 1 & 1, Amarata 1, Ogbogoro 1, Ogu 1, Akaba 1,0Okutukutu 1, Kpansia3, Amarata 2,
Ogbogoro 2,Akaibiri 1, Gbarabtoru 1, 2 & 4, Ogbuna 2, Okolobiri 3 & 4 and lastly, Tombia 1 & 3 all
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ranges from good, very good to excellent water quality. However, the study shows a very
high spartial variation in water quality. Therefore, groundwater should be regularly monitored and

treated.

Keywords: Spartial; water quality index; geography information system.

1. INTRODUCTION

Water is an essential natural resource in our
environment  for  societal growth and
development. Water is life and support the life of
all living things.It is a clear liquid originated from
rain which can be found in rivers, lakes, seas and
even underground as groundwater [1]. Water is
an important resource, which human activities
such as industries, domestic uses agriculture,
irrigation, human husbandry, transport and
recreation depends on [2,3]. Water is the richest
solvent on earth that sustains all forms of life [4].
About 70% the earth surface is occupied by
water, this include the oceans, lakes, rivers,
lagoons, ponds and other water bodies (Rilwanu,
2014) [1,2,5]. Water is an indispensable natural
resource and it is a major concern of many
geographers, earth scientist among other
researchers have beenon the acquisition of a
reliable source of drinking water (Akinbinu, 2015)
[5,6] (Egai, 2t al, 2022).

Water quality is an assessment of water
condition including, physical, chemical and
biological parameters [2,7-9]. Lawson [10]

analysed water with regard to physical, chemical
and biological parameters of water. The quality of
water changes with respect of the flow dynamics
of acquifers.

More so, the quality of groundwater is influence
by both natural and anthropogenic factors. The
natural factors maybe as a result of earthquake,
volcanic eruption and fire outbreak. While the
anthropogenic factors include, oil spillage,
effluents discharge into lakes or directly on the
land, solid waste disposal on landfills and
industrials activities. Water pollution is one of the
most serious environmental problem in the globe
today [6,11-13]. Water is said to be polluted
when it changes in its quality or composition
either naturally or as a result of human activities
such that it becomes less useful for drinking,
domestic  activities, industrial, agricultural,
recreational wildlife and other uses (God, 2006)
[12,13].

Water pollution is an environmental hazard, an
environmental is any condition, process or state

adversely affecting the environment [13-15].
These hazards can be physical, chemical and
bacteriological present in water. According to
World Health Organization (2022) that over 2
billion people live in water-stressed countries
which is expected to be exacerbated in some
regions as a result of climate change and
increase in population. More so, globally, 2 billion
people use a drinking contamination of drinking
poses a serious health risk to inhabitant of these
regions consuming these polluted water sources.
The most important chemical risks in drinking
water arise from arsenic, fluoride or nitrate,
pharmaceutical, pesticides, per and
polyfluroalkylsubstances  (PFASs).  Microbial
contaminations drinking water can transmit
disease like diarrhoea, cholera, dysentery,
typhoid and polio, and estimated to cause
485,000 diarrhoealdeath annually (Chima and
Digha, 2009; WHO, 2022).

1.1 Study Area

The stud¥ area is located within longitude 6°10"
and 6°26" East of the Greenwich Meridian 0° and
Latitude 4°°"*! extending to 5°DO" North of the
Equator 0° The study area morphologically lies
within the Niger Delta plains. It is a part of the
sedimentary basic of the Niger Delta [16,17]. It is
a low lying broad and gentle sloping in North-
South direction to the Atlantic Ocean. According
to Oyegun [18] that a close examination of the
micro relief is formed from the gradational
materials resulting to a homoclinial (gently
inclined) geomorphic  structure  extending
Westwards and are broken by small log back
rides and shallow basins, Oyegun [18] further
affrmed that, a topographical map of the study
area show that the area equal heights and
isohyets of about 12.30m above sea level. Sand
beach ridges are common particularly along the
Ekole Creek for example the Famgbe sand
Beach opposite Yenagoa [16]. The River Nun,
Ekole creek and the Epie creek are the major
drainage arteries.

The study area is characterized by high rainfall.
There are two major seasons, the wet (rainy)
season and the dry season. The rainy or wet
season last for eight months from March to
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October, while the dry season last for four
months from November to February. A short
break in the rainy season isobserved around late
July and August but it occurs mostly in August
thus the name August break is given. This
implies, two periods of high rainfall in the year
which means the study area experiences double
maxia-rainfall. The mean monthly temperature
varies between 25°C to 32°C. the mean annual
temperature is constant within Bayelsa State.

2. MATERIALS AND METHODS

The water samples were collected and analyzed
between November and December 2021 in a
once-off sampling exercise. The water samples
were collected between 6am and 7am at all
locations on same day. The water quality
parameters selected for the study were pH,
salinity, Electrlcal conductivity, Turbidity, TDS,
TSS, NOg, SO,72, TA (Total alkalinity), TH (total
hardness), Ca, Mg. Na, K, Fe, Mn, Total coliform
(T.col), Total Heterotrophic Bacteria (THB) and
fungi.

The collection, transportation, preservation
and analyses of water sample were carried
out as prescribed in the standard methods for
water examination (APHA, 1985) and interpreted
based on the World Health Organisation
Standard for Drinking Water Quality and the
Nigerian Drinking Water Quality Standard. The
concentrations of the physico-chemical and
bacteriological constituents as they affect the
quality of drinking water were used to determine
the level of groundwater pollution in the study
area.

For parameters like PH, temperature, turbidity,
total dissolved solids, electrical conductivity,
turbidity calibrated meters were used in the
analyses. For other parameters like alkalinity,
chloride as iron, chromium, cadmium, copper,
zinc was analysed using atomic absorption
spectrophotometric techniques. While total and
faecal coliform were determined using multiple
fermentation and most probable number (MPN)
techniques using media such as nutrient agar
and macConky agar.
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2.1 Water Quality Index Determination

The water quality index (WQI), first introduced by
Horton [19] in United States, later by Brown et
al., [20] for determining water quality according to
the suitability of water for various beneficial
purposes, and has been used by various workers
in their studies [21-23]. A water quality index is a
weighted average of selected ambient
concentrations of pollutants usual linked to water
quality classes [24]. Water quality indices provide
a way to distill thousands of records of
environmental data into meaningful value that
indicate the health of water resources and create
a yardstick for measuring and assessing water
quality.

To calculate water quality index, 11 parameters
of groundwater quality are selected from the
dataset of study area. Each parameter is
assigned weight according to its relative
importance for quality of water for drinking
purposes (Table 3) Total Dissolved Solids (TDS),
Nitrate (NO3), Chloride (CL), Total hardness
(TH), Iron (Fe) and weight of 4 is assigned to
Sulphate (SO,), Sodium (Na), pH, Electrical
Conductivity and weight of 3 is assigned to
Magnesium (Mg), Calcium (Ca) and Potassium
(K). The relative weight of each parameter is
calculated by following formula;

In stage 2 the relative weight (Wi) is computed
from the following equation:

Wi =2 1)

- Zznzl wi
Where:

Wi is the relative weight,
Wi is the weight of each parameter and
n is the number of parameters.

In the third step, a quality rating scale (qi) for
each parameter was assigned by dividing its
concentration in each groundwater sample by the
World Health Organization (WHO) standard for
drinking water and the result multiplied by 100.

gi = (ci/si) x 100
Where:

gi is the quality rating,

ci is the concentration of each chemical
parameter in water sample in mg/l,

si is the World Health Organization drinking
water standard for each chemical parameter
mg/l, according to the guidelines.

For computing the WQI, the Sliis first determined
for each chemical parameter which is then used
to determine the WQI as indicated by the
following equations;

Sli=Wixqi
WQI = XSli (2)
Where:

Si is the sub index of the parameter,

qi is the rating based on concentration of the
parameter,

n is the number of parameters.

The computed WQ1 values were classified into
five types, excellent water, good water, poor
water, very poor water and water unsuitable for
drinking, according to Brown et al., [20], Abbasi
et al., (2000), and Jonathan et al., [25], Austin
and Ayibawari, [26].

3. RESULTS AND DISCUSSION

3.1 Interpolation of Groundwater Quality
Parameters in Yenagoa

The spatial distribution of groundwater quality
parameters surfaces created by using Inverse
Distance Weighted (IDW)method show the
spatial distribution of groundwater quality
parameters (pH, TDS, Conductivity, Total
Hardness, SO4, NO3, Fe, Cl, Mg, Na, Ca). (see
Figs. 2,3,4,5,6,7,8,9,10,11,12 and 13).

3.2 Results of the Water Quality Index
Analysis

The computed WQI values were classified into
five types, excellent water, good water, poor
water, very poor water and water unsuitable for
drinking, according to Brown et al., [20], Abbasi
et al., (2000), and Jonathan et al., [25].

The result of the water quality index in Table 4
shows that BH1 Igbogene 1 has WQI value of
182 which indicate poor water. BH2 Yenegwe 1
has 22 presenting excellent water. BH3 Yenegwe
2 with a WQI of 122 shows poor water quality.
BH4 Akenf 1 with WQI 113 indicates poor water.
BH5 Etegwe 1 with a WQI of 116 also shows
poor water qulity. BH6 Biogbolo 1 with a WQI
value of 92 indicates good water. BH7 Kpansia 1
with water quality (WQI) of 47 is an excellent
water quality. BH8 Ekeki 1 with a value 107
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Table 1. Physico-chemical parameters of groundwater in Yenagoa

Borehole Lat Long Town pH EC TDS NO; Cl SO, TH Ca Iron Mg Na
BH1 5.036889 6.405972 Igbogene 1 6.12 406 203 0.36 39 1.4 25 22.4 0.6 6.35 10.86
BH2 5.01975 6.398167 Yenagwel 6.3 715 356 0.165 15 0.8 45 8.5 0.14 2.48 4
BH3 5.016722 6.396528 Yenagwe 2 6.38 857 430 0335 21 1.67 18 13.7 0.4 3 6.5
BH4 5.002366 6.387691 Akenfal 6.1 782 391 0.175 14 0.86 37 8.85 0.37 25 4.85
BH5 4957417 6.35375 Etegwe 1 5.99 164 82 0.165 14 0.82 35 8.6 0.38 2.76 4,54
BH6 4,94325 6.324806 Biogbolo 1 5.93 175 84 0.094 16 0.48 32 9 0.3 2.85 5.2
BH7 4.908472 6.337083 Kpansia 1 5.6 763 383 0.085 14 0.45 30 7.4 0.15 2.38 4.74
BH8 4,929167 6.300806 Ekekil 6.69 1156 578 0.096 22 0.5 46 1248 0.35 3.62 5.8
BH9 4917722 6.317583 Kpansia 1 6.14 269 135 0.348 34 1.75 101 20 0.14 5.65 9.95
BH10 491175 6.305972 Yenizue-Epie 1 6.74 1652 826 0.42 47 2.1 45 27.86 0.36 7.5 13.58
BH11 4925861 6.275583 Amaratal 6.05 422 211 0.204 37 0.96 91 21.48 0.16 6.2 9.84
BH12 4916 6.2755 Swail 1 6.87 722 361 0.49 23 2.45 33 16.74 0.36 4.4 7.6
BH13 4,917028 6.251222 Ogbogoro 1 6.43 928 464 0.078 16 0.39 27 9.2 0.26 2.58 54
BH14 4,903722 6.251222 Ogu1l 6.2 160 80 0.162 24 0.8 56 1456 0.12 3.8 6
BH15 491125 6.255611 Akabal 6.91 530 265 0.17 8 0.86 15 6.75 0.18 1.76 3.85
BH16 5.026869 6.398981 Igbogene 2 6.33 496 248 0.137 13 1.28 65 8.16 0.39 2.42 5.82
BH17 5.002678 6.379307 Akenfa 2 6.13 164 82 0.341 55 5.6 93 3397 04 8.7 15.9
BH18 4.992793 6.375336 Agudama l 5.88 334 167 0.23 58 55 200 345 0.7 8.84 17.4
BH19 498176 6.37166  Agudama 2 6.01 173 87 0.22 46 4.38 128 27.6 0.68 7.45 13.54
BH20 4.953314 6.355015 Etegwe 2 5.99 164 82 0.165 14 0.82 35 8.6 0.8 2.76 4.54
BH21 4952838 6.34541  Okutukutu 1 5.85 91 46 0.132 14 1.42 56 8.78 0.32 1.96 4.62
BH22 494409 6.331098 Opolo 1 5.93 84 42 0.374 43 34 90 26.74 0.65 6.4 12.43
BH23 4.940728 6.326492 Opolo 2 6.38 94 48 0.41 65 5.6 115 35.6 0.4 7.64 14.9
BH24 4,933825 6.307698 Kpansia 2 5.86 348 174 0.127 14 1.38 26 9.5 0.11 2.64 4.86
BH25 4916093 6.301615 Yenizue-Epie2 6.4 422 211 0.318 90 10.8 148 56.88 0.44 12.76 28.64
BH26 4.935199 6.285502 Amarata 2 6.74 194 97 0.187 22 0.28 47 1269 0.112 4.2 6.38
BH27 4.923142 6.272686 Swail 2 6.46 486 243 0.172 19 1.64 116 11.28 0.35 3.54 5.38
BH28 4.905837 6.258554 Akaba 2 5.99 77 38 0.213 40 4 111 2386 04 5.72 12.58
BH29 4918221 6.25624  Ogbogoro 2 6.2 160 80 0.162 24 0.8 56 1456 0.12 3.8 6
BH30 4.899849 6.269169 Ogu 2 6.28 172 86 0.348 52 5.25 41 29.78 0.43 6.88 16.7
BH31 4983667 6.276111 Akaibiri 1 6.14 285 142 0.218 14 2.48 17 10.35 0.31 2.87 5.48
BH32 4,987861 6.275722 Akaibiri 1 6.59 355 178 0.231 20 3.5 34 1436 0.364 354 7.6
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Borehole Lat Long Town pH EC TDS NO; Cl SO, TH Ca Iron Mg Na
BH33 5.000389 6.279556 Gbarantoru 1 6.01 420 210 0.31 20 4 52 13.3 0.136 4.2 6.5
BH34 4.999861 6.280667 Gbarantoru 2 5.97 583 292 0.318 34 4.8 48 22.18 0.32 5.68 9.45
BH35 4.999656 6.279361 Gbarantoru 3 5.96 363 182 0.22 20 3.85 36 14.7 0.36 2.53 6.84
BH36 4999222 6.2785 Gbarantoru 4 5.92 364 182 0.23 30 3.64 30 13.82 0.132 4.86 8.35
BH37 5.004056 6.294028 Gbarantoru 5 6.15 310 155 0.197 12 3 26 17.48 0.38 2.25 5.42
BH38 5.032306 6.312556 Ogbunal 6.49 379 189 0.271 13 4.3 43 9.47 0.348 284 5.46
BH39 5.033528 6.311917 Ogbuna 2 6.35 304 152 0.176 14 2.34 27 10.2 0.186 3 4.96
BH40 5.034 6.311778 Ogbuna 3 6.52 279 140 0.185 11 2.97 30 9.78 0.36 2.56 3.75
BH41 5.033361 6.311056 Ogbuna 4 6.08 285 143 0.121 12 2.58 21 8.5 0.372 2.58 4.34
BH42 5.038194 6.323444 Okolobiri 1 6.15 382 191 0.278 62 4.84 43 32.76 0.388 10.72 18.68
BH43 5.038 6.319889 Okolobiri 2 5.99 457 274 0.328 16 4.75 44 13.6 0.374 3.52 7.48
BH44 5.035417 6.321361 Okolobiri 3 6.6 348 174 0.281 12 3.84 41 9.55 0.328 284 4,72
BH45 5.034306 6.318833 Okolobiri 4 6.83 298 199 0.217 12 3.76 35 9.28 0.146 1.78 5.46
BH46 5.03425 6.31789  Okolobiri 5 6.62 306 153 0.227 13 4 35 10.32 0.346 21 4.8
BH47 4.996806 6.262944 Tombia 1 6.24 436 218 0.29 14 3.46 45 9.88 0.33 3 5.75
BH48 5.001417 6.263 Tombia 2 6.08 307 154 0214 21 3.2 22 13.25 0.39 4.34 6.58
BH49 5.000861 6.265528 Tombia 3 6.1 376 188 0.245 32 4 19 18.72 0.136 5.63 9.36
BH50 5.000639 6.266833 Tombia 4 5.67 357 178 0.235 33 3.85 10 19.3 0.382 5.82 9.65
WHO 2012 6.5-8.5 1000 500 50 250 100 150 100 0.3 0.2 200
NSDWQ 2007 6.5-8.5 500 500 10 100 - 100 50 0.3 20 -

1966



Nicholas; Int. J. Environ. Clim. Change, vol. 13, no. 9, pp. 1961-1977, 2023; Article no.lJECC.102751

represents poor water quality. While BH9
Kpansia 2 has water quality index (WQI)
vlue of 44 showing that the water quality index
for this location is excellent water. BH10
Yenizue-Epie with a WQI of 110 indictes poor
water. While BH11 Amarta 1 with a value 50
shows an excellent wter. On the other hand
BH12 Swali 1 with WQI 110 indicates poor water.
Table 4 further shows that BH13 Ogbogoro 1
WQI value of 80 indicates good water. BH14
Ogu 1 with a WQI value of 38 represents an
excellent water quality, moreso; BH15 Akaba 1
with a WQI value of 56 indicates a good
water quality. While, BH16 Igbogene 2 with a
WQI value of 122 shows a very poor water
quality. In the same vein BH18 Agudama 1 has a
WQI value of 212 which shows that the water is
very poor. BH19 Agudama 2 with a value of
206 indicates a very poor water. BH20 Etegwe 2
with a value of 242 indicates very poor
water quality. This is about the wost water quality
in the study area. BH21 Okutukutu 1 with a
Water Quality Index (WQI) of 98 indicates good
water. BH22 Opolo 1 has a water quality index
(WQI) value of 197 which shows that the water is
poor quality. In the same vain, BH23 Opolo 2
with a value of 122 also indicates poor
water quality. However, BH24 Kpansia 3
with WQI of 35 shows an excellent water
quality. While BH25 Yenizue Epie 2 with a
value of 134, represent poor water quality.
While BH26 Amarata 2 with WQI of 36, indicates
an excellent water quality. BH 27 Swali 2
with WQI of 107 shows a poor water quality.
BH28 Akaba 2 with a WQI of 122 also shows a

poor water quality. While BH29 Ogbogoro 2 with
a WQI of 38, represent an excellence water
quality. BH30 Ogu 2 with a WQI of 131 shows a
poor water quality. While, BH31 Akaibiri 1 with a
WQI of 95 indictes good water quality. BH32
Akaibiri 2 with a WQI of 111 shows a poor water
quality. BH33 Gbarantoru 1 with a WQI of 43
represents an excellent water quality. While,
BH34 Gbarantoru 2 with a WQI of 98 shows
good water quality. BH35 Gbarantoru 3 with a
WQI of 110 shows a poor water quality.
Also, BH36 Gbarantoru 4 with a WQI of 42
represents an excellent water quality. While
BH37 Gbarantoru 5 with a WQI of 116, shows a
poor water quality. BH38 Obuna 1 with a WQI
of 106 shows a poor water quality. BH39
Obuna 2 with a WQI of 58 indicates a good
water quality. BH40 Obuna 3 with a WQI of
110 shows a poor water quality. BH41 Obuna 4
with a WQI of 114 shows a poor water
qualiy. BH42 Okolobiri 1 with a WQI of 118
shows a poor water quality. BH43 Okolobiri 2
with a WQI of 114 shows a poor water
quality. BH44 Okolobiri 3 with a WQI of 100
indicates a good water quality. BH45 Okolobiri 4
with a WQI of 45 represents an excellent water
qguality. BH46 Okolobiri 5 with a WQI of 106
shows a poor water quality. BH47 Tombia 1 with
a WQI of 101 indicates a good water quality.
BH48 Tombia 2 with a WQI of 119 shows a poor
water quality. BH49 Tombia with a WQI of 43
represents an excellent water quality. While
BH50 Tombia 4 with a WQI of 117, shows a poor
water quality. (see Fig. 13 for the water quality
index of Yenagoa LGA) [27-30].

Table 2. Calculation of relative weight of each parameter

s/n Chemical parameters Desirable Weight Relative weight
Limit (wi) (Wi)
I Ph 7.5 4 0.085106383
2 Electrical Conductivity 1000 4 0.085106383
3 Total dissolved solids 500 5 0.106382979
4 Nitrate 50 5 0.106382979
5 Chloride 250 5 0.106382979
6 Sulphate 150 4 0.085106383
Total Hardness 100 5 0.106382979
8 Calcium 70 3 0.063829787
9 Magnesium 30 3 0.063829787
10 Sodium 200 4 0.085106383
11 Iron 0.3 5 0.106382979

Zwi= 47 2Wi=1
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Fig. 4. Spartial concentration of Electrical Conductivity EC (us/cm) in the study area
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Fig. 5. Spartial concentration of iron Fe (Mg/l) in the study area
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Fig. 6. Spartial concentration of magnesium Mg (Mg/l) in the study area
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Fig. 7. Spartial concentration of sodium Na (Mg/l) in the study area
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Fig. 8. Spartial concentration of nitrate NO3 (Mg/l) in the study area
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Fig. 9. Spartial concentration of pH in the study area
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Fig. 10. Spartial concentration of sulphate SO, (Mg/l) in the study area
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Fig. 11. Spartial concentration of Total Dissolved Solids TDS (Mg/l) in the study area
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Fig. 12. Spartial concentration of total hardness (Mg/l) in the study area
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Fig. 13. A GIS map showing spatial distribution of Water Quality Index (WQI) in Yenagoa L.G.A
Source: Service Layer Credits: Abia State University, Department of Geography and Planning GIS Lab. (2021)
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Table 3. Water quality classification based on Water Quality Index (WQI) value; [20,23]

Water Quality Index value (WQI) Class Water quality status
<50 I Excellent Water
50-100 Il Good Water
100-200 I Poor Water
200-300 v Very Poor Water
>300 \Y Unsuitable Water

Table 4. Summary of water quality of the study area in Yenagoa
Borehole Town Lat Long Water Quality Index (WQI) value Class of water
BH1 Igbogene 1 5.036889 6.405972 182 Poor water
BH2 Yenagwel 5.01975 6.398167 44 Excellent water
BH3 Yenagwe 2 5.016722 6.396528 122 Poor water
BH4 Akenfa 1 5.002366 6.387691 113 Poor water
BHS Etegwe 1 4957417 6.35375 116 Poor water
BH6 Biogbolo 1 494325 6.324806 92 Good Water
BH7 Kpansia 1 4.908472 6.337083 47 Excellent Water
BH8 Ekeki 1 4.929167 6.300806 107 Poor water
BH9 Kpansia2 4917722 6.317583 44 Excellent Water
BH10 YenizueEpie 1 4.91175 6.305972 110 Poor water
BH11 Amarata 1 4.925861 6.275583 50 Excellent Water
BH12 Swalil 1 4916 6.2755 110 Poor water
BH13 Ogbogoro1  4.917028 6.251222 80 Good Water
BH14 Ogu 1l 4903722 6.251222 38 Excellent Water
BH15 Akaba 1 491125 6.255611 56 Good Water
BH16 Ighogene 2 5.026869 6.398981 119 Poor water
BH17 Akenfa 2 5.002678 6.379307 122 Poor water
BH18 Agudama 1 4.992793 6.375336 212 Very Poor water
BH19 Agudama 2 498176 6.37166 206 Very Poor water
BH20 Etegwe 2 4.953314 6.355015 242 Very Poor water
BH21 Okutukutu 1 4.952838 6.34541 98 Good Water
BH22 Opolo 1 4.94409 6.331098 197 Poor water
BH23 Opolo 2 4.940728 6.326492 122 Poor water
BH24 Kpansia3 4.933825 6.307698 35 Excellent Water
BH25 YenizueEpie 2 4.916093 6.301615 134 Poor water
BH26 Amarata 2 4.935199 6.285502 35.6 Excellent Water
BH27 Swail 2 4.923142 6.272686 107 Poor water
BH28 Akaba 2 4.905837 6.258554 122 Poor water
BH29 Ogbogoro 2 4.918221 6.25624 38 Excellent Water
BH30 Ogu 2 4.899849 6.269169 131 Poor water
BH31 Akaibiri 1 4.983667 6.276111 95 Good Water
BH32 Akaibiri2 4987861 6.275722 111.2 Poor water
BH33 Gbarantorul 5.000389 6.279556 42.8 Excellent Water
BH34 Gbarantoru 2 4.999861 6.280667 98 Good Water
BH35 Gbarantoru 3 4.999656 6.279361 110 Poor water
BH36 Gbarantoru 4 4.999222 6.2785 41.6 Excellent Water
BH37 Gbarantoru5 5.004056 6.294028 116 Poor water
BH38 Ogbuna 1 5.032306 6.312556 106.4 Poor water
BH39 Ogbuna 2 5.033528 6.311917 57.8 Good Water
BH40 Ogbuna 3 5.034 6.311778 110 Poor Water
BH41 Ogbuna 4 5.033361 6.311056 113.6 Poor Water
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Borehole Town Lat Long

Water Quality Index (WQI) value Class of water

BH42 Okolobiri 1 5.038194 6.323444
BH43 Okolobiri 2 5.038 6.319889
BH44 Okolobiri 3 5.035417 6.321361
BH45 Okolobiri 4 5.034306 6.318833
BH46 Okolobiri 5 5.03425 6.31789
BH47 Tombia 1 4.996806 6.262944
BH48 Tombia 2 5.001417 6.263
BH49 Tombia 3 5.000861 6.265528
BH50 Tombia 4 5.000639 6.266833

118.4 Poor Water
114.2 Poor Water
100.4 Good Water
45.8 Excellent Water
105.8 Poor Water

101 Good water
119 Poor water
42.8 Excellent Water
116.6 Poor water

4. CONCLUSION

Life cannot be sustained without water, not just
water but it must be one of desirable quality.
Water that is not of a desirable quality is threat to
human society and the environment especially
the biosphere. The study reveals that most of the
sampled locations had water quality index
ranging from poor to very poor. This may have
serious negative implication on the inhabitants
and ecology of the study area. In the light of the
above, groundwater in the study area must be
treated to ensure its portability be consumption
and other uses.

5. RECOMMENDATIONS

The researcher wishes to proffer some
recommendation based on the observed findings
of the study.

1. Dumping of solid wastes should be limited
to only collection centres.

2. Motor parks and mechanic workshop
should be control to restricted areas.

3. Groundwater should be properly treated
before use.

4. There should be regular monitoring of
bore-well water from time to time.

5. Regular clearing of drainages will ensure
the evacuation of polluted water through
surface run-off with infiltrating into the
groundwater.
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