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ABSTRACT

The research was carried out to determine the effect of dumpsites on heavy metal concentrations in
the vicinity of major dump sites in the Federal Capital Territory. Soil samples were randomly
collected at depth 0-15 and 15-30cm from each of the major dumpsite. Six (6) composite
(replicated) samples from each dumpsite and three in control site. Seventy-two (72) soil samples
from both dumpsites and the control sites, across the three area councils selected. The samples’
locations were; Zuba, Gwagwalada I and Gwagwalada 11 of Gwagwalada area council; Kubwa,
Bwari and Mpape of Bwari area council; Lugbe, Karu and Idu of AMAC and the control site of each
dumpsite. Data collected was subjected to two-way Analysis of Variance (ANOVA), mean values
were separated using Duncan Multiple Range Test. Textural class was generally sandy loam across
locations of the major dumpsites in Abuja. The pH of the soil around major dumpsites was between
6.12-6.6, which depicted slightly acidity to neutral. There were appreciable values of other
chemical parameters determined around the major dumpsites; exchangeable cations like Ca, K and
Mg were above the critical levels while Na was below. Meanwhile, organic carbon, total nitrogen
was within and above the critical level. Average mean values of total exchangeable cation,
exchangeable acidity and effective cation exchange capacity (EB, Exchangeable acidity and CEC),
respectively, were below the critical value. Especially, CEC values obtained from the major
dumpsites were below the critical level of 10.00cmol/kg. The concentrations of the species of heavy
metals (As, Pb, Cd, Cu and Zn) were significantly higher in soils around major dumpsites in Bwari
when compared to the two other Councils (Gwagwalada Area Council,and AMAC). However,
pollution index indicates that Mpape dumpsite recorded the highly polluted level. Findings from
this study indicates that As, Cd, Pb and Cu were above the permissible limits stipulated for Nigerian
soils across all the major dumpsite (WHO/FAO and NESREA). While Zn was within and below the
limit It was generally observed that heavy metal determined in all the With high concentration of
some heavy metals is soils and sources of water around major dumpsites when compared to control
and the permissible standards, there should be proper monitoring (regulation) in the activities of
the body responsible for waste disposal.

INTRODUCTION

A dumpsite is a designated area where waste
materials are discarded, including industrial,
household, and commercial waste (Obiekezie et
al.,2019). Waste, defined as discarded materials
from human activities, can pose severe health
risks if not managed properly (Sharma et al.,
2014).In urban areas, where waste generation is

high, improper waste disposal can lead to
significant environmental challenges. This
issue is particularly acute in many urban areas of
developing countries, including Nigeria, where
rapid industrialization and population growth
contribute to substantial waste generation
(Awomesoetal.,2010).
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In the Federal Capital Territory (FCT) of
Nigeria, improper solid waste management,
characterized by indiscriminate dumping,
inefficient waste collection systems, and a lack
of proper resources, has become a major
environmental concern (Benjamin ef al., 2014)
and this calls for a decisive action in order to
maintain a safe and sustainable environment.
The rapid growth of urban populations,
exacerbated by rural-to-urban migration, has
further intensified the challenges of waste
disposal. Unlike developed nations, Nigeria
faces significant difficulties in waste
management, with open dumping being a
common practice (Pires et al., 2011). Reports
indicate that Nigeria generates over 32 million
tons of solid waste annually, with only 20-30%
being properly collected and managed
(Adeniran et al.,2017). This mismanagement of
waste contributes to pollution and
environmental degradation, negatively
impacting soil and water quality (Ahsan ef al.,
2014).

Dumpsites, particularly open ones, present
significant risks to the surrounding
environment. Leachate from these sites can
contaminate soil and water with a mixture of
toxic substances, including heavy metals such as
lead, chromium, and mercury, as well as
persistent organic pollutants and bacterial
contaminants (Oyeku & Eludoyin, 2010;
Galarpe & Parilla, 2012). Soil, which has a
natural capacity to absorb pollutants, becomes a
medium for the accumulation of harmful
substances, leading to alterations in its physical
and chemical properties (Cetin, 2014). Heavy
metal pollution, in particular, poses a long-term
threat to soil fertility, microbial activity, and
overall environmental health (Luo et al., 2011).
Studies have shown that open dumpsites have a
significant detrimental impact on soil quality,
with effects such as increased pH, electrical
conductivity, and total dissolved solids, as well
as a decrease in soil organic matter that hinders
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microbial growth (Ilorietal.,2019).

This study aims to assess the concentration of
heavy metals in soils surrounding major
dumpsites in the FCT, Abuja.

Materials and Methods

The Federal Capital Territory (FCT)
encompasses six area councils: Abuja Municipal
Area Council, Bwari Area Council, Kuje Area
Council, Gwagwalada Area Council, Kwali
Area Council, and Abaji Area Council. It is
situated between latitudes 8°25' and 9°25' North
of the equator and longitudes 6°45' and 7°45'
East of the Greenwich Meridian. The FCT is
bordered by four states: Kaduna to the north,
Kogi to the south, Niger to the west, and
Nasarawa to the east. It covers an area of 8,000
square kilometers, which is approximately
0.81% of Nigeria's total land area. Located in the
central region of Nigeria, it experiences its
highest temperatures of around 36°C during the
dry season (November to March), while
temperatures drop to a maximum of 24°C during
the rainy season (April to October). Annual
rainfall ranges between 1,100 mm and 1,600
mm. The region features two main types of
vegetation: forest, which consists of woody
plants, thorn bushes, and trees with few grasses,
and savanna, characterized by herbs and shrubs.
The FCT falls within Nigeria’s guinea savanna
zone. Geologically, the FCT is underlain by
Precambrian rocks from the Nigerian basement
complex, covering about 85% of the land area,
and Cretaceous sedimentary rocks from the Bida
Basin, covering the remaining 15%. The terrain
includes both hilly and dissected regions as well
as plains.
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Figure 1: The study area in Abuja Nigeria.
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Soil Sampling and Preparation

Soil samples was collected at two depths; 0 — 15
cm and 15 — 30 cm. Samples was collected
randomly from different location on each
dumpsite to get representative samples, which
was bulked together to form a composite
sample. A total of 6 composite sample from
each dumpsite, 18 composite sample from each
area council and a total of 54 composites sample
from the 3 representative area councils
(dumpsites). Control samples were also
collected (a total of 18 from the three area
councils). The soil sample was collected using
soil sampling auger. Samples was collected in
polythene bags and labelled appropriately.

The samples collected were air dried, crushed
and passed through 2 mm sieve. The samples
were labelled and stored in a polythene bag prior
to laboratory analysis.

Laboratory Procedures

A representation of each of the composite soil
samples collected were analyzed for particle
size distribution using the Bouyoucos (1951)
methos, pH was determined potentiometrically
as described by McLean (1982), cation
exchange capacity, available phosphorus was
tdetermined by Bray-1 method of Bray and
Kurtz (1945), organic carbon was determined
by the Walkley Black wet digestion method of
Walkley and Black (1982), total nitrogen was by
macro Kjeldahl method (IITA 2015), exchange
bases, exchangeable acidity and percentage
base saturation were determined using
ammonium acetate as described by Thomas

5
1982.

For heavy metals determination, soil samples
were digested using nitric/perchloric acid
(Kirpichtchikova et al., 2011) and analyzed for
heavy metals (Pb, Cd, As, Zn, Cu) with an
atomic absorption spectrophotometer
following APHA (1995) procedures

The pollution or contamination index (PI) of
each metal at the study location was estimated as
a ratio between the metal concentration (Mc)
and its reference metal value (Rm) (control soil
samples) using the formula below: P/=RC/RM
The levels of pollution or contamination by each
metal was interpreted using the evaluation
grading standards of the single-factor pollution
index listed as follows: P/ <1, ] <PI <3, 3<PIl
<6 and PI >6 to indicate low pollution,
moderate pollution, considerate pollution, and
very high pollution, respectively (Michael et al.,
2018).

Statistical Analysis

The physical-chemical properties,
concentration of heavy metals and microbial
load of soil and sources of water around major
dumpsites in Abuja, along depth and location
was determined by two-way ANOVA using
GENSTAT software package, mean values were
separated using Duncan Multiple Range Test.

163



Results and discussion

Table 1 Particle size distribution in soil around major dumpsites in Abuja

g/kg

Location Depth Sand Clay Silt Textural classes

BWARI COUNCIL

Kubwa 0-15 66.80 23.20 10.00 Sandy clay loam
15-30 65.80 24.20 10.00 Sandy clay loam

Bwari 0-15 70.80 16.20 13.00 Sandy loam
15-30 69.80 17.20 13.00 Sandy loam

Mpape 0-15 69.80 18.20 12.00 Sandy loam
15-30 70.80 17.20 12.00 Sandy loam

GWAGWALADA

COUNCIL

Zuba 0-15 69.80 19.20 11.00 Sandy loam
15-30 69.64 18.36 12.00 Sandy loam

Gwagwalada 1 0-15 70.36 17.64 12.00 Sandy loam
15-30 69.36 18.64 12.00 Sandy loam

Gwagwalada 11 0-15 72.80 15.20 12.00 Sandy loam
15-30 71.80 17.20 11.00 Sandy loam

AMAC

Lugbe 0-15 71.80 16.20 12.00 Sandy loam
15-30 72.80 14.20 13.00 Sandy loam

Karu 0-15 70.64 16.36 13.00 Sandy loam
15-30 69.36 18.64 12.00 Sandy loam

Idu 0-15 76.80 21.20 11.00 Sandy clay loam
15-30 66.80 2220 11.00 Sandy clay loam

CONTROL 0-15 75.79 2221 11.00 Sandy clay loam
15-30 65.80 23.20 11.00 Sandy clay loam
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Table 2 Physical and chemical properties of soil around major dumpsites in Abuja

FACTORS pH oM oC N P Ca Mg K Na EB EA CEC %
in g/kg g/kg % mg//kg BS
H20
LOCATION Depth
CONTROL 0-15 5.82g 1.10g 0.57f 0.003f 6.86 2.64 1.15f  0.09d 0.07f 3.78 0.83¢  5.40 73.20
15-30 5.64h  1.08h  0.52g 0.002f 6.56 2.56 1.09¢ 0.07¢  0.06f 3.56 0.75f  5.10 71.23
BWARI
Kubwa 0-15 6.38b 3.00a 1.73a  0.12a 11.2 4.00 2.10a  0.27a 0.25a 6.62 1.15a  7.77 85.20
15-30 6.42a 2.84b 1.64b 0.10b 10.1 3.80 1.93b  0.23b 0.23b 6.19 1.12b  7.31 84.08
Bwari 0-15 6.12f  1.26e 0.73d 0.041d 74 2.98 148¢ 0.19c  0.17cd  4.82 0.98d 5.80 83.10
15-30 6.20d 1.14f  0.66e 0.046d 7.6 3.10 1.58d  0.20c  0.18c 5.06 1.0lc  6.07 83.36
Mpape 0-15 6.17¢  1.69c  0.98c  0.024e 9.2 3.10 1.64c  0.19c  0.16de  5.00 1.11b  6.20 82.10
15-30 6.21c 1.54d  0.89¢c  0.068c 9.1 3.00 1.62c  0.17d  0.15¢ 4.94 1.00c  6.02 82.06
Grand mean 6.25 1.91 1.11 0.007 9.10 3.33 1.73 0.21 0.19 5.44 1.06 6.53 83.33
p-value 0.004  0.03 0.01 0.004 0.23 0.078  0.02 0.01 0.01 0.42 0.02 0.21 0.560
Sign. Level (,=0.05) * * * * Ns Ns * * * Ns * Ns Ns
GWAGWALADA
Control 582 1.10g 0.57f 0.003f 6.86 2.64 1.15f  0.09d 0.07e 3.78 0.83e  5.40 73.20
5.64f 1.08h 0.52g 0.002f 6.56 2.56 1.09g 0.07e  0.06e 3.56 0.75f  5.10 71.23
Zuba 0-15 6.56b 1.33¢  0.77¢c  0.056c  8.90 3.64 1.60c  0.25a  0.22b 5.24 1.03¢  6.27 83.57
15-30 6.60a 1.18d 0.68d 0.051d 8.70 3.06 1.55d  0.22¢  0.20c 5.03 1.00d  6.03 83.42
Gwagwalada 1 0-15 6.28d 1.87a 1.08a 0.099a 10.0 3.90 1.86a 0.26a 0.24a 6.26 1.13a 7.39 84.71
15-30 6.32¢ 1.73b  1.00b  0.087b  9.40 3.20 1.70b  0.22¢  0.19¢ 5.31 1.10b  6.41 82.84
Gwagwalada 11 0-15 6.25d 1.19d  0.69d 0.051d 8.60 3.50 1.58c 0.24b 0.24a 5.56 1.04c  6.60 84.24
15-30 6.30c 1.04f 0.60e  0.047d  7.80 3.40 1.39¢  0.21c 0.18d 5.18 0.99d 6.17 82.40
Grand mean 6.39 1.39 0.80 0.07 8.90 3.45 1.61 0.23 0.21 5.43 1.05 6.48 83.53
p-value 0.020 0.040 0.011 0.006 0260 0070 0.23 0011 0012 0440 0024 0213 0562
Sign. Level (p=0.05) * * * * Ns Ns * * * Ns * Ns Ns
AMAC
Control 0-15 5.82f 1.10g 0.57g 0.003e 6.86 2.64 1.15¢e  0.09f 0.07e 3.78 0.83e  5.40 73.20
15-30 5.64g 1.08h 0.52h  0.002¢ 6.56 2.56h  1.09f 0.07g 0.06e 3.56 0.75f  5.10 71.23
Lugbe 0-15 6.40b 1.14e 0.66e  0.063c  9.10 3.0 1.66c  0.20d 0.17c 5.03 1.09% 6.12 82.19
15-30 6.50a  1.04f 0.60f 0.059c  8.90 3.10 1.68c  0.23¢  0.20b 5.21 1.0d 6.21 83.90
Karu 0-15 6.18¢e  1.30c  0.75¢  0.054d  8.50 2.50 1.40d 0.18¢  0.16¢ 4.24 1.13b  5.37 78.96
15-30 6.24d 1.21d 0.70d 0.049d 8.30 2.40 1.26d  0.18¢  0.13d 3.94 1.10c  5.04 78.17
Idu 0-15 6.36c 2.80a 1.62a 0.1la 10.2 3.98 1.90a 0.27a 0.24a 6.39 1.14b 753 84.86
15-30 6.5la 242b 1.40b 0.098b 9.80 3.60 1.81b  0.24b  0.21b 5.86 1.16a  7.02 83.48
Grand mean 637 165 096 007 9.13 309 1.62 022 019 511 110 622 8193
p-value 0.030 0.051 0.012 0.008 0.265 0.076  0.028 0.014 0.016 0.450 0.027 0.215 0.565
Sign. Level (p=0.05) * * * * Ns Ns * * * Ns * Ns Ns

Means that do not share the same letter are significantly different at 5% level of probability within each factor (location, depth and interaction). significant= *;
highly significant =**; Not significant = NS
Keys: OC= Organic carbon, Total N= Total Nitrogen, Available P= Available

Phosphorus, Na=Sodium, K= Potassium, Mg= Magnesium, Ca= Calcium, TEB= Total exchangeable bases, EX.A=
Exchangeable acidity, ECEC= Exchangeable cation exchange capacity.
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The study examined the physical and chemical
properties of soils around major dumpsites in
Abuja. Soils were primarily classified as sandy
loam across various depths, a texture that
supports nutrient and water retention,
enhancing plant performance (Yusufu, 2017).
Soil pH levels ranged from slightly acidic to
neutral (6.5-7.0), aligning with optimal ranges
for crop production (FAO, 2018). FAO (2018)
categorizes soils with pH 6.6-7.2 as neutral,
while lower pH levels indicate varying degrees
of acidity. Higher pH values observed at
dumpsites may stem from increased biological
activity and liming materials (Agbeshie et al.,
2020). This pH level is critical for regulating
soil chemical processes (Praveena & Rao,
2016).

Organic carbon and organic matter content were
within the required levels for crop production
(FAO, 2018). However, reduced organic carbon
may be due to root absorption, decomposition
stages, waste composition, and environmental
conditions, consistent with findings by Chude e?
al. (2011). Nitrogen content was largely low,
consistent with typical nitrogen deficiencies in

=

o=
N N
\S m /4

tropical soils (Adepetu ef al., 2014). Nitrogen
loss may result from high carbon-to-nitrogen
ratios in waste, non-biodegradable waste
materials, and rapid decomposition. Available
phosphorus (P) levels were below the critical
threshold (15 mg/kg) for crop growth, likely due
to low organic matter across dumpsites (FAO,
2017).

The study also revealed that total exchangeable
bases, exchangeable acidity, and effective
cation exchange capacity (CEC) were below the
critical values, especially for CEC, which fell
below the recommended level of 10 cmol/kg
(2004; FAO, 2018). Low CEC values might
result from low organic matter content.
However, concentrations of calcium,
magnesium, and potassium were above critical
thresholds needed for crop production, while
sodium levels remained below critical values
(FAO,2018).
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Table 3. Evaluation of some heavy metals around major dumpsites in Abuja
Means that do not share the same letter are significantly different at 5% level of probability

As Cd Pb Cu Zn
FACTORS
<+ (mg/kg) R
LOCATION Depth
BWARI COUNCIL
Control 0-15 1.23 6.67g 28.56g 21.66g 123.00
15-30 0.88 4.56h 24.86h 20.10h 120.00
Kubwa 0-15 8.32 24.38¢ 183.75b 381.56b 294.74
15-30 7.41 23.74d 183.13¢ 380.38¢c 292.80
Bwari 0-15 7.91 20.79¢ 177.83¢ 350.10e 280.15
15-30 7.44 19.74f 174.91f 329.80f 250.68
Mpape 0-15 8.90 27.72a 189.60a 387.80a 297.93
15-30 8.47 26.98b 182.87d 379.30d 291.97
Grand mean 8.08 23.89 182.02 368.16 284.71
p-value 0.066 0.002 0.037 0.036 0.207
Sign. Level (p=0.05) Ns * * * Ns
GWAGWALADA COUNCIL
Control 0-15 1.28 6.77¢ 29.66g 22.67¢ 123.08
15-30 1.02 4.76h 23.56h 21.15h 120.09
Zuba 0-15 7.54 16.45f 175.27¢ 336.90¢ 269.63
15-30 7.73 17.50d 177.35a 347.00a 274.90
Gwagwalada 1 0-15 7.65 18.60b 176.51b 341.20b 274.94
15-30 7.30 17.90¢ 175.82d 338.00d 271.90
Gwagwalada 11 0-15 7.28 17.10e 172.40f 330.00f 260.99
15-30 7.66 19.22a 176.30c 340.44c 274.00
Grand mean 7.53 17.79 175.61 338.92 271.06
p-value 0.069 0.004 0.039 0.038 0.209
Sign. Level (,=0.05) Ns * * * Ns
AMAC
Control 0-15 1.24 6.68g 28.58g 21.69g 124.00
15-30 1.01 4.55h 24.88h 20.15h 121.00
Lugbe 0-15 7.48 15.83¢ 174.80d 330.24¢ 268.27
15-30 7.12 15.18f 171.95¢ 326.70f 249.66
Karu 0-15 7.58 18.14b 175.50¢ 335.91d 270.55
15-30 7.77 18.36a 177.70b 336.30c 271.62
Idu 0-15 7.76 17.87¢ 177.80a 347.00a 275.67
15-30 7.20 16.92d 172.40¢ 339.80b 272.80
Grand mean 7.49 17.05 175.03 335.99 268.09
p-value 0.068 0.005 0.038 0.039 0.223
Si gn. Level (p=0.05) Ns * * * Ns
INTERACTION
0-15 7.165a 18.355a 163.202a 316.237a 261.587a
15-30 6.898b 18.01b 161.729% 313.782b 257.033b
Sign. Level (p=0.05) * * * * *
WHO/FAO 1.0 3.0 50 100 150
NESREA 1.5 3.0 70 67 421

within each factor (location, depth and interaction). significant= *; highly significant =**; Not

significant = Ns
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Table 4 Pollution index of soil around major dumpsites in Abuja

As Cd Pb Cu Zn
FACTORS
<+ (mg/kg) —>
LOCATION Depth
BWARI CL P1 CL PI CL PI CL PI CL PI
COUNCIL
Kubwa 0-15 8.32 6.8 24.38 3.7 183.75 6.4 381.56 17.6 290474 2.4
15-30 7.41 8.4 23.74 52 183.13 6.4 380.38 18.9 20280 2.4
Bwari 0-15 791 6.4 20.79 3.1 177.83 6.2 350.10 16.2 280.15 2.3
15-30 7.44 8.5 19.74 43 17491 7.0 32080 164 250.68 2.1
Mpape 0-15 8.90 7.2 27.72 4.1 189.60 6.6 387.80 179 29793 24
15-30 8.47 9.6 26.98 5.9 182.87 74 37930 189 29197 2.4
GWAGWALADA
COUNCIL
Zuba 0-15 7.54 5.9 16.45 2.4 17527 59 33690 149 269.63 22
15-30 7.73 7.6 17.50 3.7 177.35 7.7 347.00 164 27490 2.3
Gwagwalada 1 0-15 7.65 5.9 18.60 2.7 176.51 6.0 341.20 151 27494 22
15-30 7.30 6.0 17.90 3.8 17582 7.5 338.00 1598 27190 23
Gwagwalada 11 0-15 7.28 5.7 17.10 2.5 17240 5.8 330.00 14.6 260.99 2.1
15-30 7.66 7.5 19.22 4.0 176.30 7.5 34044  16.1 274.00 2.3
AMAC
Lugbe 0-15 7.48 6.0 15.83 24 174.80 6.1 33024 152 26827 22
15-30 7.12 7.0 15.18 33 171.95 6.9 326.70  16.2 249.66 2.1
Karu 0-15 7.58 6.1 18.14 2.7 175.50 6.1 33591 15.5 270.55 2.2
15-30 7.77 7.7 18.36 4.0 177.70 7.1 33630 16.7 271.62 22
Idu 0-15 7.76 6.3 17.87 2.7 177.80 6.2 347.00 16.0 275.67 2.2
15-30 7.20 7.1 16.92 3.7 17240 6.9 339.80 16.9 272.80 2.3

Key: PI<I, 1 =PI <3, 3 =PI <6 and PI ? 6 to indicate low pollution, moderate pollution,
considerate pollution, and very high pollution, respectively (Karimian et al., 2021). CL;

contaminated level

The significantly higher (p<0.05)
concentrations of most heavy metals at all
dumpsites, compared to control samples,
suggest substantial heavy metal contamination
from waste materials leaching into surrounding
soils. This pattern aligns with findings from
prior studies (Onwukeme & Eze, 2021; Musa et
al., 2020; Nyiramigisha & Komariah, 2021)
that document elevated heavy metal levels in
soils near dumpsites. According to the National
Environmental Standards and Regulations
Enforcement Agency (NESREA) and the Food
and Agricultural Organization/World Health
Organization (FAO/WHO), the permissible
limits for metals in soil are 1 mg/kg for As, 3
mg/kg for Cd, 164 mg/kg for Pb, 100 mg/kg for
Cu, and 421 mg/kg for Zn (NESREA, 2021;
FAO/WHO, 2021). The present study reveals
that As, Cd, Pb, and Cu concentrations

exceeded these limits at all major dumpsites,
while Zn levels remained within permissible
bounds (see Table 3).

The high concentrations of As, Cd,”Pb, and Cu
may be attributed to industrial and agricultural
waste, including materials from paper,
photography, compost, batteries, and metal
alloys (Musa et al., 2020). Comparatively,
Bwari Area Council dumpsites exhibited higher
heavy metal concentrations than those in
Gwagwalada and AMAC, likely due to
differences in dump age, waste volume, and
composition (Onwukeme & Eze, 2021; Ebong
et al., 2019). Metals like Cd, Pb, and As are
known to have negligible benefits for plant and
animal health (Hayat ef al., 2018; Zhang et al.,
2012) and pose significant risks to human
health, especially in children, when absorbed
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through contaminated food, air, dust, or water
(Zhang et al., 2012). Heavy metal pollution is
thus a pressing concern for food safety,
particularly in vegetable cultivation, as
contaminated soil can impact agricultural
productivity, environmental health, and human
well-being (Kachenko, 2016).

Pollution indices show that soils in all studied
dumpsites in Abuja are highly contaminated
with As, Pb, and Cu, while Cd and Zn exhibit
moderate contamination (Michael ez al., 2018).
Notably, Mpape in Bwari area council displayed
the highest pollution levels across all metals
tested. This further supports evidence of
extensive anthropogenic and industrial waste
accumulation at these dumpsites. The findings
underscore the need for eco-friendly
remediation measures, particularly in sites with
elevated As, Cd, Pb, and Cu levels.

Conclusion

The textural class was consistently sandy loam.
Soil pH ranged from 6.12 to 6.6, indicating
slight acidity to neutral conditions. Chemical
parameters showed varied levels: calcium (Ca),
potassium (K), and magnesium (Mg) were
above critical levels, while sodium (Na) was
below. Organic carbon and total nitrogen were at
or above critical levels. However, total
exchangeable cations, exchangeable acidity,
and effective cation exchange capacity (CEC)
were below critical values, with CEC notably
below 10.00 cmol/kg.
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Heavy metal concentrations (As, Pb, Cd, Cu,
Zn) were notably higher around Bwari Area
Council dumpsites compared to those in
Gwagwalada and AMAC. Across all dumpsites,
concentrations of As, Cd, Pb, and Cu were above
permissible limits set by the National
Environmental Standards and Regulations
Enforcement Agency (NESREA) and
FAO/WHO, while Zn was within or below
limits. Elevated heavy metal levels likely stem
from anthropogenic sources like industrial
waste, fertilizers, batteries, and other pollutants
deposited at dumpsites.

Recommendations

I.  With high concentration of some heavy
metals is soils around major dumpsites
when compared to control and the
permissible standards, there should be
proper monitoring (regulation) in the
activities of the body responsible for waste
disposal.

ii. Inordertopreventextension of
contamination by heavy metals; more
standard dumpsites should be provided
across Abuja-FCT, to avoid spillover of
waste indiscriminately deposited.

iii. Farmsshouldnotbe sited along the gradient
of dumpsites, in order to minimize the level
of pollutants washed down from the
dumpsites.
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