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ABSTRACT

In recent years, the increasing trend in health risks associated with
water pollution in Yobe State has encourage researchers to
investigate the source of the groundwater contamination. This
research examined groundwater pollution in Yobe State, focusing on
Potiskum as a case study. The study utilized Electrical Resistivity and
Hydrochemical methods. The electrical resistivity survey identified
two aquifers in the research area, which comprises a semi-confined
aquifer and a confined aquifer. The semi-confined aquifer is the first
aquifer in the research area, and its closeness to the surface
facilitated the contamination of groundwater within the study area.
The Hydrochemical assessment of groundwater samples in the area,
using Atomic Absorption Spectrometer, indicated that the
groundwater possesses trace metals at high concentrations. The
spatial distribution of these trace metals in the groundwater
indicated that their levels are greater in the southeastern quadrant of
the research area due to heightened human activities and metal
works in the region. The inconsistent amounts of trace metals like
Chromium, Cadmium, Nickel, Lead, and Arsenic in the groundwater
were thought to be contributing factors to the rising water-related
risks within the area and Yobe State overall. To mitigate the
escalating problem of drinking water contamination in the study
area, effective waste management practices must be implemented
to safeguard water resources from pollution caused by leachate
from dumpsites. Affected boreholes and wells in the region should
be sealed, while new ones should be drilled into second aquifer that
is confined in the area. Most of the second aquifers in the research
area are artesian and suitable for drinking water supply. Based on the
outcomes of this study, it is advised that routine groundwater
monitoring be promoted in the study area.

INTRODUCTION

addressing water-related health challenges impacting

Groundwater is an essential mineral resource crucial for both rural and urban areas of Nigeria. Numerous

healthy living and economic prosperity. All human
activities, spanning domestic usage to agriculture and
industry, hinge on the availability of quality or drinkable
water. The availability of clean drinking water is vital for
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researchers have classified the provision and access to
safe drinking water as significantly lacking throughout
many developing countries in Africa, including Nigeria.
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Human activities such as excessive application of
herbicides, pesticides, and fertilizers in agriculture and
poor management of domestic and industrial waste
significantly comprise the quality of groundwater
resources. While natural processes like mineral
precipitation, volcanic eruptions, floods, and droughts
also affect the quality of groundwater resources, their
influence is considerably less than that of human
activities, which result into extensive groundwater
pollution. Industrial discharges bearing various forms of
industrial waste and chemical contaminants penetrate the
subsurface, tainting groundwater due to inadequate
management and oversight.

Groundwater contamination can be divided into point
source or disperse source. Point source contamination of
groundwater emerges from a single location, such as a
septic tank, sewage pipe, or effluent pipe, where waste is
released into the aquifer. Managing this type of
contamination is relatively straight forward. Conversely,
dispersed source contamination is more challenging to
control due to its extensive area. An example of dispersed
source contamination is runoff in both urban and rural
environments, which frequently washes and transports
chemical substances into depositional areas, permitting
them to infiltrate into the subsurface and pollute the
groundwater. Groundwater is especially susceptible to
contamination in regions where aquifers are shallow and
unconfined (Agada and Yakubu, 2022).

Atmospheric depositions such as sulfur dioxide and
nitrogen dioxide, released from both industrial and
vehicular sources, interact with water vapor in the
atmosphere to produce acidic precipitation, which
contributes to runoff that seeps into the subsurface,
tainting the groundwater. Atmospheric deposition
contains trace elements like lead, arsenic, mercury,
cyanide, nickel, and carbon. These trace elements, when
present in high concentrations, present significant health
hazards upon ingestion via water. Borehole and well water
should be analyzed for chemical pollutants prior to being
distributed for consumption (Egboka et al., 1989).

As per the United States Food and Drug Administration
(1977), the most dangerous trace metals detected in
groundwater include mercury, lead, cadmium, uranium,
arsenic, boron, and nitrogen. Egboka et al. (1989) pointed
out that shallow groundwater is characterized by high
levels of dissolved oxygen, whereas deep groundwater is
associated with very low levels of dissolved oxygen.

The diffusion of pollutants in groundwater is significantly
influenced by high hydraulic conductivity and porosity.
Increased porosity enables greater water retention in the
aquifer, while improve hydraulic conductivity allows the
swift movement of contaminants through the vadose zone
in the subsurface. Grisak (1975) and Custer (1976)
discovered in their respective studies that the primary
source of nitrate loading in shallow groundwater systems
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is the application of fertilizers on agricultural lands.
Elevated concentrations of trace metals in groundwater,
can result in kidney disease, lung damage, liver and
bladder issues, cancer, and stomach pain (WHO, 2000).
The conversion of solid waste under moisture and
precipitation’s influence into leachate, landfill gyas, and
various hazardous pollutants containing trace metals
poses a threat to groundwater quality once they infiltrate
the subsurface (Abdullahi et al., 2011; Agada et al., 2020).
Solid waste is acknowledged as one of the leading
environmental challenges related to leachate formation.
Considering the many health risks linked to the intake of
contaminated water, different researchers have applied
electrical resistivity techniques to investigate groundwater
pollution across various global regions (Mosuro et al.,
2016; Olagunju et al., 2017; Alabi et al., 2019; Onyenwife et
al., 2020; Agada and Yakubu, 2022, Adamu et al., 2024).
Contaminants in groundwater form pollution plumes that
can easily extend to broader areas through diffusion,
advection and absorption processes. These contaminant
plumes in groundwater contain toxic substances that pose
a danger to public health. Groundwater contaminants may
be organic, inorganic, radioactive or bacteriological in their
origin or nature. Inorganic pollutants such as Cadmium,
Arsenic, Chromium, Mercury, Fluoride and Iron can lead to
serious health issues if consumed at high concentrations.
Drinking contaminated water may result in diseases such
as kidney infection, cancer, diarrhea, skin diseases,
typhoid, hepatitis A, and dysentery (Wakode et al., 2018).
Naz et al. (2024) stated that assessing groundwater quality
via Geographical Information System (GIS) and water
quality index will enhance the understanding of the
contaminant’s spatial distribution. The ability to make
informed decisions in tackling water quality problems is
very important (Kamyab et al., 2023). Research findings
indicated a rising trend in water-related health
complications in Yobe, Borno and Adamawa States
(Salamatu et al., 2019; UNICEF, 2019; NCDC, 2021).
Waziri et al. (2009) reported that both surface and
groundwater in Nguru and Gashua in Yobe state are
contaminated by trace metals, but the sources of the
contamination were not specified as their study was
limited to water sample analysis. The problem of water
pollution in Yobe State in recent times has become an
issue of serious concern.

Therefore, monitoring groundwater in areas suspected of
contamination is crucial to safeguard lives and raise
awareness about health risks associated with
groundwater pollution. In the light of increasing incidence
of water related diseases in the study area and its
surroundings, this study aims to monitor groundwater
quality through hydro-chemical and geophysical
approaches.
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MATERIALS AND METHODS

Materials

To achieve the goals of this study, the following materials
were utilized: ABEM Terrameter SAS 1000 and its
accessories, 12V Car Battery, Personal Computer, Strater
5 software, Surfer 11 Software, WINRESIT version 1.0
Software. Water samples, Nitric Acid, Water Bottles,
Beakers, Atomic Absorption Spectrometer, GPS device.

The Study Area

Potiskum is a local government headquarters in Yobe
State. It is situated at a latitude 11. 712°N and longitude
11.070° E. The study area is underlain by the Keri-Keri
Formation, which consists of a sequence of grits, clays and
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sandstones from a deltaic environment (Carter et al.,
1963). The depth to groundwater in most hand dug wells in
the study area ranged from 15 to 20 m. The study area has
semi-arid climate, marked by brief rainfall that occurs
between June and September, and an extended dry season
lasting from October and May (Obaje et al., 2020) Nwajide
(2013) noted that the Keri-Keri Formation resulted from
erosion of the Basement complex rocks of the Jos Plateau
in North Central Nigeria. The Keri-Keri Formation was
deposited unconformably on the eroded surface of the
Gombe Sandstone during the Pleistocene (Matheis, 1976).
The Keri-Keri formation has an Eocene age (Ola-Buraimo
and Boboye, 2011). The study area is shown in figure 1.
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Figure 1: Map of Yobe State showing Potiskum the Study Area

Methods

Geoelectric characterization of the subsurface

The subsurface lithology of the study area was investigated
using Vertical Electrical Sounding. A one-dimensional
electrical resistivity data was obtained in the study area by
passing electric current into the subsurface through two
steel current electrodes and the corresponding voltage
were measured via two steel voltage electrodes. The
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apparent resistivity of the subsurface were measured
directly by the ABEM SAS 1000 Terrameter. The obtained
field data were initially interpreted by partial curve
matching and the obtained results were modeled using
WINRESIT software to obtain the true resistivity of the
subsurface layers. Loke (1999) resistivity table was used to
characterize the subsurface layers of the study area
(Figure 2).
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Figure 2: Resistivity of rocks, soils and minerals (Loke, 1999)

The current electrode spacing and the potential electrode
spacing were varied accordingly in order to delineate the
subsurface layers. The half current electrode offset was
200m. Six vertical electrical sounding data were obtained
from the study area to establish the depth to the water
table and the aquifer thickness in the study area.

Hydrochemical samples and analysis

In order to determine the groundwater quality status in the
study area, fifteen (15) groundwater samples were
obtained from different locations in the study area as
shown in (Figure 1). The water samples were analyzed for
the presence of trace metals such as lead, cadmium,
chromium, copper, nickel and arsenic as well as nitrate
using the United State Environmental Protection Agency
(US EPA) method. The concentration of the Total Dissolved
Solids (TDS) in the groundwater was also determined. The
collected water samples were digested using 20 ml of
concentrated HNO; and 6 mlof concentrated HCL to avoid
metal precipitation in the water samples. The trace metals
in the water samples were analyzed using Atomic
Absorption Spectrometer (AAS) at Yobe State University
Chemistry Research Laboratory. The obtained results were
compared with the World Health Organization (WHO)
standards for quality drinking water.
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RESULTS AND DISCUSSION

Vertical Electrical Sounding (VES) Results

The resistivity table of Loke (1999) was used to constrain
the true subsurface resistivity values obtained from the
interpreted VES data. The common geoelectric curves
obtained from the study area were HA (Figure 3). The
resistivity value of the first layer ranged from 108.5 to
1143.9 QOm with an average value of 361.6 Qm (Table 2).
The first layer has an average value of 0.9 m. Its thickness
ranged from 0.3 to 1.3 m. Its resistivity characteristics
indicate that it is a mixture of sand and clay. The resistivity
of the second layer varied from 31.2 to 524.6 Qm. The
resistivity of the second layer in exception of VES 3 where
there was gravel, showed that the second layer is a clay
formation (Table 2). The thickness of the second layer
ranged from 3.5to 11.2 m. The third layer of the subsurface
of the study area has resistivity values which ranged from
184.0 to 401.9 Qm. It has an average resistivity value of
278.8 and thickness which ranged from 25.7 to 70.2 m. Its
resistivity values indicate that it is a sandy formation
characterized with an average thickness of 46.8 m (Table
2). Itis the aquifer in the study area. It is semi-confined in
some areas in the study area and confined in the other
parts of the study area.

The fourth layer has resistivity values which ranged from
606.6 to 1235.2 Om with an average resistivity of 2131.6
Qm. Its resistivity values indicated that it is a sandstone
formation.



Usmanetal., JOSRAR 2(2) MAR-APR 2025 20-32

= Fotiskum VES 1 No Res Thick Depth E Poliskum VES 2 (D (S WIER BT
RMS-error: 2.3 o es icl ep RS- 25 o Res Thick Depl
ﬁﬁ_# Schlumberger Configuration ﬁhﬂu Schlumberger Configuration
= RS 1 1085 06 06 z . 1 3606 03 03
E 2 352 72 78 £ e 2 312 37 40
= 3 3034 702 780 o [ 3 4019 624 665
= 4 6066 -- - = | o 421318 -- --
£ E .
E 1002 i * RMS on smoothed data E 102 P I 4 RMS on smoothed data
(i
= e o
2 a
2 &3
10 R 1041
1000 L 1 1000 . n
100 10 1002 103 1040 10M 1042 1003
Current Electrode Distance (ABI2) [m] O !

Figure 3: Typical Vertical Electrical Sounding Curves obtained in the study area

Table 2: Vertical Electrical Sounding Results

VES No. Layer Resistivity (2m) Thickness (m) Depth (m)
b b (2] l hy h; hs di d; ds

1 108.5 35.2 303.4 606.6 0.6 7.2 70.2 0.6 7.8 78.0
2 360.6 31.2 401.9 2131.6 0.3 3.7 62.4 0.3 4.0 66.4
3 11439 524.6 279.9 1963.1 1.2 3.5 25.7 1.2 4.7 30.4
4 189.2 126.0 214.5 769.5 1.0 11.2 40.6 1.0 12.2 52.8
5 135.8 91.8 184.0 889.3 1.3 9.6 45.2 1.3 10.9 56.1
6 231.4 76.2 289.0 1051 0.8 104 36.5 0.8 11.2 47.7
Ave. 361.6 147.5 278.8 1235.2 0.9 7.6 46.8 0.9 8.5 55.2
Max. 11439 524.6 401.9 2131.6 1.3 11.2 70.2 1.3 12.2 78.0
Min. 108.5 31.2 184.0 606.6 0.3 3.5 25.7 0.3 4.0 30.4

The geoelectric section (Figure 4) showed that the layer from possible contamination. The aquifer is thicker in the
overlaying the aquifer in the vicinity of VES 2 and VES 3 is vicinity of VES 1 and thinner around VES 3 zone (Figure 4).
not thick enough to protect the groundwater in that area
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Figure 4: Geoelectrical section of the study area
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Results of the Hydrochemical Analysis of the Water
Samples

The analyzed groundwater samples showed variations in
chemical composition across the study area. These
variations in groundwater chemical composition showed
that the groundwater quality varies from one location to
another within the study area (Table 3). The groundwater
chemical parameters were compared with the National
and the International set standards (NAFDAC, WHO and
NSDWQ).

The PH values of groundwater in the study area ranged
from 6.6 to 9.4 with an average value of 7.9 (Table 3). The
groundwater PH values were within the permissible limits
of the World Health Organization (WHO). Electrical
conductivity is the ability of any medium, water in this
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case, to conduct electric current. The presence of
dissolved solids such as calcium, chloride and trace
metals in groundwater enhances its electrical
conductivities. The groundwater in the study area has
electrical resistivity which ranged from 0.01 to 2.46 mS/cm
with a mean value of 0.4 mS/cm (Table 3). The electrical
conductivity of groundwater samples in three areas of the
study area exceed the regulatory limits of WHO, NAFDAC
and NSDWQ which is 1mS/cm. The presence of high
conductivity medium in the groundwater is an indication
that the groundwater is contaminated by leachate in some
parts of the study area. The electrical conductivities of
groundwater in majority of the study area are within the
permissible range of 1 mS/cm (Table 3).

Table 3: Results of Hydrochemical Analysis of the Water Samples in the Study Area

S/N PH EC Nitrate Phosphate TDS Arsenic Cadmium Nickel Lead Chromium Copper
(mS/em) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1 9.4 1.34 8.56 83.90 326.56 23.48 0.10 0.08 3296 0.28 0.48

2 8.0 2.46 18.58 156.30 607.48 43.72 0.18 0.14 61.29 0.52 0.87

3 8.1 1.05 7.63 66.00 256.94 18.46 0.08 0.06 2592 0.22 0.38

4 8.6 0.04 0.45 5.40 15.67 1.46 0.00 0.00 1.80 0.02 0.09

5 8.2 0.05 0.54 5.70 17.19 1.54 0.00 0.00 1.94 0.01 0.02

6 8.4 0.06 0.56 6.20 19.17 1.67 0.00 0.00 2.13 0.02 0.02

7 6.9 0.10 0.96 8.00 26.98 2.20 0.02 0.01 2.89 0.02 0.05

8 7.9 0.07 0.64 6.80 21.70 1.85 0.14 0.01 2.33 0.02 0.04

9 7.9 0.04 0.50 5.20 15.33 1.38 0.02 0.00 1.74 0.01 0.02

10 7.5 0.20 1.63 14.70 52.54 4.05 0.02 0.01 5.48 0.05 0.09

11 7.6 0.17 1.43 12.60 44.34 3.46 0.21 0.01 4.65 0.04 0.07

12 8.2 0.04 0.64 5.40 15.87 1.46 0.00 0.00 1.77 0.01 0.12

13 7.9 0.07 0.69 6.80 21.70 1.85 0.00 0.00 2.39 0.02 0.02

14 7.6 0.01 0.31 3.50 8.75 0.92 0.00 0.00 1.08 0.01 0.01

15 6.6 0.32 3.00 21.30 78.93 5.90 0.03 0.01 8.11 0.07 0.09

Ave. 7.9 0.40 3.07 27.19 101.94 7.56 0.05 0.02 10.43 0.09 0.17

Ave = Average; TDS = Total Dissolved Solids; EC= Electrical Conductivity

Total Dissolved Solids (TDS) have significantimpact on the
groundwater quality. TDS present in groundwater may
originate from natural sources like metal precipitation,
urban and agricultural run-off, along with industrial waste.
The TDS levels in groundwater within the study area ranged
from 8.75 to 607.48 mg/L with a mean of 101.94 mg/L
(Table 3). The TDS in the groundwater falls within the
permissible limits and does not indicate groundwater
pollution in the study area.

Phosphate are chemical compounds that contain
phosphorus. This non-metallic element which is vital for
life can be found in geological formations. The
concentration of phosphate in groundwater in the study
arearanged from 5.2to 156.3 pg/L with an average of 27.19
pg/L. According to the US Environmental Protection
Agency, acceptable ranges for phosphorus in drinking
water are between 0.01 to 0.5 mg/L. Therefore, the
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phosphorus levels in the groundwater in the study area are
within acceptable standards.

Agricultural methods such as fertilizer application and
animal waste significantly contribute nitrate accumulation
in the subsurface, impacting groundwater quality. The
nitrate concentration in the groundwater across the study
area varied between 0.31-18.58 mg/L, with an average
value of 3.07 mg/L (Table 3). The highest nitrate
concentration in the groundwater was observed at sample
location 2, with a value of 18.58 mg/L (Table 3). This high
level of nitrate might be caused by run-off or leakage from
fertilized soil, waste water, landfills, animal feedlots and
septic systems. The nitrate level at sample location 2
exceeds the 10 mg/L regulatory limit set by the US EPA and
WHO. Elevated nitrate levels in drinking water can result
into methemoglobinemia, a condition affects the blood’s
ability to transport oxygen. This issue is particularly
common in infants. In comparison, the nitrate
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concentrations in the groundwater at all other sample
locations in the study area remain within the regulatory
limits.

Arsenic is odorless and tasteless, it can be present in
paints, dyes, metals, drugs, soaps and semiconductors.
The levels of Arsenic in groundwater in the study area
varied from 0.92 to 43.72 pg/L with an average of 7.56 pg/L
(Table 3). The levels of Arsenic in groundwater in sample
locations 1, 2 and 3, surpassed the WHO’s regulatory limit
for drinking water, which is 10 pg/L. The observed levels of
Arsenic in groundwater at sample locations 1, 2, and 3 are
23.48 pug/L, 43.73 pg/L, and 18.46 ug/L respectively.
Groundwater at these sample locations is contaminated
with Arsenic (Table 3). However, the levels of Arsenic in
groundwater in the other areas of the study remain within
the World Health Organization regulatory limits (Figure 5).

11.105 |
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Inorganic Arsenic is recognized as a carcinogen and has
the potential to cause cancer of the skin, lungs, liver and
bladder. Both natural processes and human activities can
introduce Arsenic into groundwater. Cadmium on the
other hand is an extremely toxic element found in rocks
and leachate from landfill sites. Cadmium sulphide and
selenite are frequently utilized as pigments in plastics. The
consumption of high levels of Cadmium is linked to
persistent stomach issues. Extended exposure to
Cadmium can result into its accumulation in the Kidneys,
leading to potential kidney disorder, lung damage and
fragile bones. The concentration of Cadmium in the
groundwater in the study area varied from 0.00 to 0.21
mg/L with an average concentration of 0.05 mg/L (Table 3).
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Figure 5: Spatial distribution of Arsenic in groundwater in the study area

The WHO, NAFDAC and NSDWQ regulatory limits for
Cadmium in drinking water are 0.010 mg/L, 0.01mg/L and
0.030 mg/L respectively. The levels of Cadmium in
groundwater within the study area exceed the regulatory
limits, thus indicting that groundwater in the area is
contaminated by Cadmium.

Given the increasing instances of kidney infections in the
State, this may have been a contributing factor to some
degree. The southeastern part of the study area exhibits
higher Cadmium concentrations compared to other areas
of the study (Figure 6).
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The US Environmental Protection Agency (US EPA) advises
that the allowable levels of Nickel in drinking water should
not exceed 0.1 mg/L. The concentration of Nickel in
groundwater of the study area ranged from 0.0 to 0.14
mg/L, with a mean of 0.02 mg/L. The concentration of
Nickelin groundwater samples from locations 1, 2 and 3 of
the study area exceeded the regulatory limits, thereby
constituting groundwater pollution (Table 3). The
concentration of Nickel in groundwater, in the
southeastern part of the study area is higher, compared to
other parts of the study area (Figure 7).
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Figure 6: Spatial distribution map of Cadmium in groundwater in the study area
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Figure 7: Spatial distribution map of Nickel in groundwater in the study area

At significantly high levels, exposure to Nickel can resultin Lead can be present in drinking water due to dissolution
health issues such as irritation of respiratory tract, from rocks and pollution from leachate entering the
neurological disorders, and damage to liver and kidneys. groundwater or from household systems containing Lead.
The presence of Nickel in groundwater may result from The Lead concentration in groundwater within the study
both natural processes and human activities, including area varied from 1.08 to 61.29 pg/L with an average of
inadequate management of industrial and Pharmaceutical 10.43 pg/L (Table 3). The concentration of Lead in the study
waste. area is higher in the southeastern part of the study area
compare to other parts (Figure 8).
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Figure 8: Spatial distribution map of Lead in groundwater in the study area

The allowable limits for Lead in drinking water set by WHO,
NSDWQ and NAFDAC are 10 pg/L respectively. Lead levels
in the groundwater at sample points 1, 2 and 3, exceeded
the permissible limits and these areas are regarded as
having groundwater contaminated by Lead. Prolong
exposure to Lead caninflict severe harm to the kidneys and
other essential organs of the body. The US Environmental
Protection Agency (US EPA, 2007) has classified Lead as a
carcinogen. Akan et al. (2011) reported that Children
exposed to elevated levels of Lead may suffer from delay
cognitive development and impaired growth.

The concentration of Copper in the groundwater of the
study area spanned from 0.01 to 0.87 mg/L with an average
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of 0.17 mg/L (Table 3). The Copper level in groundwater in
the study area is within the regulatory limits of 2 mg/L
established by WHO and NAFDAC. The groundwater in the
study area is free from Copper contamination. A certain
quantity of Copper in drinking water is necessary for
human body development, but at elevated levels, it can be
toxic to the body. The Copper concentration in
groundwater in the study area is elevated in the
southeastern part of the study area in comparison to other
parts of the study area (Figure 9). Excess Copper levels in
the human body can result in anemia, along with liver and
kidney damage (Agada et al., 2011).
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Figure 9: Spatial distribution map of Copper in groundwater in the study area

Chromium and its compounds are recognized as agents
that can cause cancer, affecting the lungs, nasal cavity,
and stomach (ATSDR, 2000). Although it is a vital nutrient
that aids the body in digesting sugar, protein and fat (Hati
et al., 2005). The concentration of Chromium in
groundwater in the study area varied from 0.01 to 0.52
mg/L with an average of 0.09 mg/L (Table 3). The
comparison of Chromium concentration in groundwater in
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the study area, with the regulatory limits of WHO, NSDWQ
and NAFDAC which is 0.05 mg/L respectively, showed that
the southeastern part of the study area contains more
Chromium in groundwater than the remaining parts of the
study area (Figure 10). The magnitude of the average value
of Chromium in the study area showed that the
groundwater in the study area is polluted by Chromium.
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The ongoing consumption of this contaminated water may
lead to serious health complications for the local
inhabitants.

Generally, trace metals are natural occuring substances
which are often present in the environment in small
quantities, but their presence in large quantities is due to
human activities. The contamination of groundwater in the
study area were facilited by various human activities which
includes agriculture, poor waste management and
improper siting of bore holes and wells. The spatial
distribution of the contaminants in groundwater in the
study area showed that the southeastern part of the study
area where there are high volume of anthropogenic
activities is characterized by higher degree of groundwater
pollution compared to other parts of the study area. The
findings of this study are in consonance with the reports of
Waziri et al. (2009) and Salamatu et al. (2019) concenrning
the growing trend in water contamination in Yobe State.
The Vertical Electrical Sounding (VES) results showed that
the aquifer system in the study area is composed of semi-
confined and confined aquifers. The proxiomity of the
aquifer to the Earth surface enhanced easy contamination
of the groundwater by infiltrating leachate. The
groundwater in the southeastern part of the study area is
considered unfit for consumption due to its level of
pollution.
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Figure 10: Spatial distribution map of Chromium in groundwater in the study area
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CONCLUSION

This research assessed groundwater contamination in
Yobe State, using Potiskum as a case study. An electrical
resistivity survey employing Schlumberger electrode
configuration was conducted to define the subsurface
stratigraphy in the research area. Four geological layers
were identified, including topsoil, clay, sand, and
sandstone. The characteristics of the aquifers in the study
area are both semi-confined and confined in certain
locations. The semi-confined aquifer in the study area is
shallow and can be easily penetrated by leachate from
dumpsites. The confined aquifer in some areas is artesian
and has the ability to impede any infiltrating contaminants.
The groundwater in the southeastern zone of the research
area is primarily contaminated. The detection of trace
metals at elevated levels in the groundwater, particularly
in the southeastern section of the area, suggested that
groundwater contamination has contributed to the rising
trend in water-related health hazards observed in the study
area and Yobe State in general. Based on the results of this
study, it is advised that effective waste management
policies be established by the Environmental Protection
Agency to protect groundwater resources within the study
area, and subsequent boreholes should be drilled into the
second aquifer, while affected ones should be sealed.
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