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ABSTRACT

Six (6) samples were obtained from boreholes and monitoring wells in the vicinity of the Oke-Diya landfill sites in
Sagamu, Ogun State. The pH, EC, TDS, Total Hardness, Chloride content, Total Alkalinity, and Nitrate content were
examined in both the water samples gathered. The findings were examined and contrasted with the World Health
Organization (WHO-2011) and the Nigerian Standard for drinking water quality (NSDWQ-2007). Certain levels of
physio-chemical parameters at Oke-Diya dumpsite were discovered to be elevated, especially in EC and TDS, whereas
Chloride levels indicated that OD-3 and OD-4 exceeded the established standards (WHO&NSDWQ). The elevated
chloride levels found in groundwater samples OD-3 and OD-4 indicate that the contamination is likely originating from
sewage sources. The study areas revealed that the pH levels in the ground water samples are slightly acidic in nature.
This could be due to dense population and commercial activities in those regions. Total Alkalinity, Dissolved Nitrate,
and Total Hardness levels in the water samples comply with NSDWQ and WHO standards except for Total Hardness in
OD-4 which is above the permissible limit. The study suggests that poorly designed landfills and hazard waste disposal
into water bodies may result in significant groundwater contamination, posing risks to human health and the
environment. Hence, it is necessary for both community members and the government to work together to prevent
careless waste disposal and to implement effective waste management and monitoring in locations where landfills exist.
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I. INTRODUCTION
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dumpsites that lack proper engineering safeguards to
protect the environment. Uncovered landfills are the most

The management of waste produced by people in a city basic and initially the least expensive way to dispose of

is typically a concern in urban areas. Recognizing the link
between human actions and pollution and understanding
the importance of safeguarding human health,
recreational areas, and fisheries resulted in the inception
of early water quality regulations and monitoring
techniques [1,2,3]. The presence of trace metals in water
sources has raised significant worries regarding their
impact on both plant and animal populations [4,5]. While
being transported, trace metals experience various
alterations in their speciation because of dissolution,
precipitation, and complexation processes [6,7,8,9].
Biological magnification, also known as the process of
toxins becoming more concentrated in higher trophic
levels of a food web, is a major reason for the harmful
effects of these substances [10,11,12]. Environmental
pollution caused by the disposal of municipal solid waste
is a significant worry for environmental scientists and the
general population. This occurs due to improper methods
of disposing of solid waste and inadequate upkeep of the
areas, such as not using impermeable lining systems to
stop leachate from seeping into the soil. The condition
poses a significant risk of pollution to the groundwater,
surface water downstream, and soil, resulting in a
negative effect on the environment, public health, and
property [13]. In developing nations, the issue of
municipal solid waste stems from ineffective
management strategies and inappropriate location
selection. Most municipal dumpsites are unplanned, open

waste, and they are the main approach to managing waste
in numerous developing nations. In addition to causing
environmental harm, this approach can also result in
health problems like cancer [14]. Living near open
dumpsites can result in consuming polluted water and
experiencing significant adverse health effects [15].
Chemical pollutants in groundwater near open dumps are
determined by the materials in the waste and the natural
breakdown of waste products. Inorganic metals, volatile
organic compounds, polycyclic aromatic hydrocarbons
(PAHs), chlorinated solvents, and other substances can
also be considered as pollutants [16]. Therefore,
inhabitants can meet these harmful substances by
absorbing them through the skin, drinking contaminated
water, breathing in toxic fumes, and consuming
contaminated food. Furthermore, the impact of industrial
and domestic waste pollutants on human health has been
documented [17].

The standard methods for disposing of solid waste in the
study area include open dumps, non-engineered sanitary
landfills, and incineration. When it rains, pollutants are
washed out of the waste disposal sites by the rain.
Therefore, toxins and contaminants are introduced into
the soil, surface water, and groundwater, as well as the
plants that grow near the dumpsite [18,19]. This means
that the groundwater's hydrochemical facies evolve
based on its flow path history, meaning that the quality of
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underground water is influenced by the pollution levels
in its surroundings [20]. This study aims to assess the
physio-chemical properties of water samples collected
from specific wells and boreholes to gauge the influence
of dumpsites on water quality in the region, comparing it
to the Nigerian Standard for Drinking Water Quality
(NSDWQ) and World Health Organisation (WHO)
guidelines.

Il. THE STUDY AREA
Oke-Diya dumpsite is at Sagamu in Ogun State (Fig. 1).
It is located between longitude 03°38'00” and Latitude
06°41'00” in the humid tropical region of Nigeria. It is a

study of area of significant interest due to its unique
environmental and geological characteristics. The area
has been impacted by human activities, including waste
deposal and industrial operations, which have led to
environmental degradation and affected water quality.
Geologically, Oke-Diya is situated in the Precambrian
basement complex of  southwestern  Nigeria,
characterized by gneisses, schists, and quartzites. The
study area is drained by the Ogun River, which have
received industrial and domestic effluents from nearby
towns and industries. The river has been reported to have
high levels of heavy metal contamination, posing a risk
to aquatic and human health.

Fig 1. Geological Map of the study areas [21]

III. MATERIAL AND METHODS

Six water samples were gathered from boreholes, and
wells in various locations both inside and surrounding the
dumping areas. The groundwater samples were gathered
in sterilised 75c¢l plastic sampling containers to reduce
impurities before using them. The specimens were
correctly identified, kept in cold temperatures, and tested
within 5 hours of being collected to ensure they meet
laboratory timeframes to preserve sample quality. During
on-site  sampling, various important physical
characteristics of water were measured using specific
digital meters like the WTW-conductivity meter model
L/92 and WTW-pH meter model pH/91. These
parameters include total dissolved solids (TDS),
electrical ~ conductivity, appearance, and pH.
Approximately 125 mL of water samples were gathered
for multiclement analysis; then pressured through 0.2
mm Nuclepore membranes and 3 mL of high quality
HNO;" was mixed in to adjust the water acid solution to
a pH of around 2.

The total hardness, total alkalinity, and anions (Cl" and
NOs") analyses were done in Geoearth Project Ltd
laboratory. The results were also contrasted with the
suggested guidelines, and a pollution index was

Fasidy

computed to assess the effects of the dumpsites on water
quality. The Nigerian Standard for Drinking Water
Quality [22] and the World Health Organisation [23]
guideline values were employed as the standard for
evaluating the quality of drinking water.

Fig 2. One of the selected Dumping Site.
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IV. RESULTS AND DISCUSSION
This study examined the impacts of solid waste disposal
on the water quality of Oke-Diya Community. This study
showcases the findings of physical and chemical analyses
conducted on well water samples in the research location.

Table 1 and Figure 3-8 presented below provide an
overview of the descriptive analysis and summarized
findings of the measured groundwater parameters in this
study.

Table 1 Results of Physical, and Chemical Analysis of Sample

OD- Mean WHO NSDWQ
Parameters 1 OD-2 | OD-3 | OD-4 | OD-5 OD-6 (2011) (2007)
6.93 6.10-85 | 65-85
pH 6.72 6.60 6.81 7.52 7.05 6.90
1365.17 1000 1000
EC (us/cm) 956 1751 1321 | 1443 | 1510 1210
579.50 500 500
TDS (mg/l) 510 132 630 740 690 775
Total 87.67 200 200
Alkalinity
(mg/l) 80 93 91 72 89 101
Total Hardness 138.50 200 150
(mg/ 140 131 120 153 139 148
. 211.83 250 250
Chloride (mg/l) | 150 210 260 251 170 230
. 3.13 50 50
Nitrate (mg/1) 2.97 3.12 24 3.23 2.95 4.1
4.1 pH ) -
Table 1 displays the recorded pH of the groundwater. Electrical Conductivity
The data presented in (Table 1) indicates that the pH 1500 1751
levels in well water varied between 6.60 and 7.52, with 1600 1443" 510
an average pH of 6.93. The pH values at the dumpsites __ 1400
suggest a slightly acidic concentration when compared E 1200 1':' mooo
to the guidelines set by the WHO and NSDWQ. It can Ed ggg
be described as mildly acidic and falls within the water E 800
quality standards set by the WHO and within the 400
allowed limit of NSDWQ. 208
4.2 Electrical Conductivity of Water
L S Rl el e SR oy
conductivity is a measure of how well water can conduct 0 o " O 3 o
=

electricity. It is the antithesis of resistance. When salts
and other inorganic chemicals dissolve in water, they
separate into small, electrically charged particles known
as ions. lons enhance the conductivity of water for
electricity. Some typical ions found in water that
facilitate the flow of electricity are sodium, chloride,
calcium, and magnesium. The data on the electrical
conductivity of the well sample is shown in (Fig. 3) in
relation to the NSDWQ and WHO standards. The
findings shown in Figure 3 suggest that OD-1 meets
both the NSDWQ and WHO Standard requirements.
The rest of the sampling locations showed electrical
conductivity levels higher than what is allowed. This is
probably due to OD-1 being situated at a dry landfill,
indicating lower levels of inorganic dissolved solids
such as nitrate, sulphate, and phosphate anions, as well
as cations like sodium, magnesium, and iron.

Feedy

Well Samples
|

Fig 3. Electrical Conductivity for the Six Samples.

4.3 Total Dissolved Solid

TDS is a result of the presence of inorganic salts and
small quantities of organic material dissolved in water.
Common elements found in water are typically calcium,
magnesium, sodium, and potassium positively charged
ions along with carbonate, hydrogen-carbonate,
chloride, sulfate, and nitrate negatively charged ions.
The water samples have total dissolved solids ranging
from 132mg/l to 775mg/l. OD-2 is the only one that
complies with the NSDWQ and WHO requirement of
500mg/1 (Fig 4). Dissolved solids in water can impact its
taste.
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Fig 4. Total Dissolved Solids for the Six Samples.

4.4 Total Alkalinity

The presence of alkalinity in the water maintains the pH
level of the water stable. The Figure 5 below displays
the total Alkalinity result. The well samples have a
concentration range of 72 to 101mg/l. All the water
samples comply with the 200mg/l standard set by
NSDWQ and WHO.
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Fig 5. Total Alkalinity for the Six Samples.

4.5 Total Hardness

The total hardness of a water sample is determined by
adding the concentrations of calcium and magnesium in
the sample. The water sample's values range from
120mg/1 to 153mg/1. OD-4 is the only water sample that
exceeds NSDWQ at 150mg/1, whereas all other samples
meet the WHO standard of 200mg/1 (Fig 6).
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Fig 6. Total Hardness for the Six Samples.

4.6 Chloride

Well water contains chloride levels ranging from
150mg/1 to 260mg/1, so only OD-1, OD-2, OD-5, and
OD-6 meet the WHO and NSDWQ standards of
250mg/1 for drinking water (Fig 7).
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Fig 7. Chloride content for the Six Samples.

4.7 Dissolved Nitrates

All the sampling points from the well displayed in
Figure 8 indicated lower levels of dissolved nitrates
(ranging from 2.40 to 4.1mg/L) compared to the 50mg/L
limits set by NSDWQ and WHO guidelines.

Nitrate (NOy’)
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Fig 8. Nitrate content for the Six Samples.
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V. CONCLUSIONS

Physio-chemical parameters were utilized in the
research to assess the quality and variability of
Groundwater in Oke-Diya based on its distance from the
solid waste landfill. The quality of drinking water is
being put at risk by contaminants from solid waste
disposal, wastewater  discharge, and run-off,
endangering the progress made in improving access to
drinking water globally.

Some physio-chemical parameters at the Oke-Diya
dumpsite exhibited elevated levels, particularly in EC
and TDS, with higher levels of Chloride observed in
OD-3 and OD-4 samples. The presence of elevated
chloride levels in groundwater samples OD-3 and OD-4
indicates contamination likely originating from sewage.
This also raises the risk of water corrosion, impacting
infrastructure, drinking water quality, and ultimately
affecting mortality and aquatic life due to stream
acidification in the surrounding area.
The study areas' groundwater samples were found to
have slightly acidic pH levels. This can be explained by
the high population density and commercial activity in
those regions. The Total Alkalinity, Dissolved Nitrate,
and Total Hardness levels in the water sample meet the
permissible limits set by NSDWQ and WHO, except for
OD-4 in Total Hardness which exceeds the allowable
limit.

It is clear from this research that poor quality engineered
landfills and hazard waste dumping into waterways can
result in significant groundwater contamination,
endangering human health and the environment.
Therefore, it is necessary for both the community
residents and the government to work together to
prevent random waste dumping and to establish
effective waste management and monitoring in areas
where landfills are located.
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