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Abstract- The steel industry produces various
industrial processes and raw materials, resulting in
effluents with high concentrations of heavy metals.
These pollutants can cause environmental
degradation and harm to soil quality even to the
surrounding wells. Samples of soil and wellwaters
around the industry were tested for physicochemical
parameters and heavy metals of lead, cadmium,
copper, zinc, iron, and manganese and analyzed
using variance and Duncan multiple range tests at
0.05 level of significance. The physicochemical
parameters of the soil and wellwaters still falls within
the permissive limit of the standard limit while higher
concentration of heavy metals of Zinc, Cadmium,
Maganese, Iron and Lead with 413 + 0.06, 222 +
0.05, 894.74 + 0.03, 1184.73 £+ 0.05 and 33.4 + 0.3
mg/ kg respectively were obtained in the soil samples
and compared with the standard permissive values of
the Federal Environmental Protection Agency,
Nigeria and analysis of the wellwater samples
revealed the presence of heavy metals in which lead
had the highest concentration ranging from 0.80 +
0.12 to 0.81 £ 0.09 mg/l in all the months examined
with highest values in well six being the closest to the
company. Due to the higher concentration of these
heavy metals in the soil, which may have direct and
indirect, short- and long-term impacts on any plants
planted nearby the industry, it can be inferred from
this study that the soil cannot be used for agricultural
purposes and the nearby well is not too good for
domestic or drinking water.

Indexed Terms- Soil, Wellwater, Heavy Metals, Steel
industries
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l. INTRODUCTION

Industrialization has certainly helped every nation that
is expanding and progressing, but it has also had
negative consequences on the environment, either
directly or indirectly. Companies' effects on the
environment increase as pollution sources do. The
steel industry regularly releases or discharges massive
amounts of untreated water into the environment for
cooling or washing purposes, damaging the water and
soil. This makes the steel industry one of the industries
that pollutes the environment (Caneghem et al., 2010).
The most recyclable and recycled material is steel,
which is produced by chemically reducing iron ore
using either a direct reduction process or an integrated
steel manufacturing method. Steel has an approximate
68 percent recycling propensity (Chartterjee, 1995).
The iron and steel industry recycles a large amount of
waste and other resources in order to reduce the
amount of raw materials required and the associated
pollution.

The steel industry is seen as one of the biggest and
most important economic sectors, both now and in the
future. It is a resource for a nation. Iron and steel are
the most widely used engineering materials for the
bulk of product manufacturing, fabrication,
construction, and manufacture, including cars, ships,
and military gear. The iron and steel sector needs to be
active and growing in order to support industrial
development, improved engineering competence, and
the advancement of technical skills (Ohimain, 2013).
The steel businesses that are in operation employ more
iron and steel scraps for recycling during periods of
high demand for the metal, mostly from municipal
solid wastes (Ohimain, 2013; Ohimain and Jenakumo,
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2013). The fact that most of these companies don't
have treatment facilities poses a threat because it
exposes local wells and groundwater sources at risk of
eventually contaminating people's bodies and causing
health problems.

These steel industry wastes include large quantities of
various metallic cations, including Zn+2, Cu+2, Fe+2,
Mn+2, Pb+2, Ni+2, Cd+2, and others, along with a
range of dissolved, unknown chemicals (Barakat,
2011). According to Hernandez et al. (2007), heavy
metals can have a negative impact on the
physicochemical characteristics of soil, making it
unsuitable for crop development. Additionally, the
metals in the soil have the potential to enter
groundwater, contaminating it and preventing plant
growth. In addition, possible pathways of exposure for
the local populace may act as point sources of
hazardous metal contamination in the soil (Hernandez
et al., 2007). Humans will eventually ingest the heavy
metals accumulating in these plants growing in
contaminated soils, either directly or indirectly, and
they will enter the body through the food chain,
causing a variety of physical and mental health issues
(Hindwood et al., 2004).

Population growth and inappropriate industrial waste
water disposal can both lead to a decline in water
quality (Venkatasubramani and Meenambal, 2007).
Because water is used for so many different things,
including drinking, washing, bathing, and resurfacing,
among many other diverse industrial uses, the
significance of these water bodies has grown
significantly.

Water pollution is a global problem, and as a result of
the environment's ongoing and rapid degradation,
which pollutes both its biotic and abiotic components,
people are becoming more and more conscious of how
human activity affects the environment. Wellwater
with high levels of contaminants, primarily heavy
metals, is unfit for drinking, irrigation, agriculture, or
any other use due to a rise in biological oxygen
demand and total dissolved solids (Hari et al., 1994).

Inappropriate handling and storage of recycled steel
that is dumped on the ground exposes it to weathering
and leaching processes by rain and other atmospheric
influences, which can release dangerous substances
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like cyanides and heavy metals into subterranean
water. When the effects of these pollution are greater,
this can have the unintended consequence of making
the water unsafe for human, recreational, and
agricultural use.

1. MATERIALS AND METHODS

Sample Collection and processing

Soil samples were collected at a depth of 10 cm from
five different locations close to the steel recycling
sector in Ikirun, Osun State, throughout the sampling
months of July through December. Samples were
gathered in individual polythene bags, assembled, and
obtained as composite samples in triplicate. After
being allowed to air dry, the soil samples were heated
to 40 °C for 30 minutes in an electric oven. They were
passed through 2 mm-mesh stainless steel sieves. 0.1g
samples were weighed out, followed by the addition
and heating of 2.0 ml of concentrated nitric acid and
5.0 ml of concentrated hydrochloric acid.

After being properly uncapped and sealed in a fume
hood for two hours, the samples were allowed to cool
for at least twenty-five minutes before being taken out.
The digested sample was filtered through Whatman
No. 41 filter paper after being properly uncapped in a
fume hood. The filtrate was then collected in a 100 ml
volumetric flask and adjusted to 100 ml with 0.5%
HNO3.The samples that had been digested were
examined for concentrations of cadmium, copper,
zinc, iron, manganese, copper and lead compared with
the Standards (USEPA, 2010) (Berrow and Mitchell,
1993).

Collection of Well Water Samples

Water samples from six wells dug around the industry
were collected twice a month from July through
December and put into sterile bottles that had been
previously cleaned. The bottles were thoroughly
cleansed with deionized water and then washed with
10% hydrochloric acid. The water was then used to
rinse the water samples that were to be collected. The
bottles were sealed once the sample water had been
filled to the brim.

The concentrations of lead, manganese, copper, zinc,
cadmium, and iron were then measured. Jain and
Bhatia (1987) and APHA (1998) compared the
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quantities of these metals in the water samples to the
standard permitted limits for metals in water (WHO,
2007).

Physicochemical Parameters Analysis of Wellwater
Samples

In compliance with Ademoroti (2001), Nwankwoala
et al. (2018), Ogundele and Olarinde (2018), and
APHA (1998), the well water samples were promptly
transported to the laboratory for the evaluation of
physicochemical properties, including temperature,
pH, total dissolved solids, conductivity, dissolved
oxygen, biochemical oxygen demand, total hardness,
total alkalinity, and turbidity.

Metals Evaluation in Soil and Well water

The soil samples were first allow to air dry before
being cooked in an electric oven for 30 minutes to 40
°C. The sieves were made of stainless steel and had a
2 mm mesh size. Two milliliters of concentrated nitric
acid and five milliliters of concentrated hydrochloric
acid were added after one-gram samples had been
weighed out. A hot plate was then used to cook the
samples until they were completely white. Prior to
being taken out, the samples were correctly sealed,
kept in a fume hood for two hours, and given at least
twenty-five minutes to cool.

In a fume hood, the samples were carefully opened,
and Whatman No. 41 filter paper was used to filter the
digested material. Following collection in a 100 ml
volumetric flask, the resultant filtrates were then
adjusted to another 100 ml using 0.5% HNOs. The
digested samples' levels of iron, manganese, copper,
zinc, cadmium, and lead were analyzed and compared
to U.S. Environmental Protection Agency (USEPA)
and Federal Environmental Protection Agency,
Nigeria (FEPA) standards (Berrow and Mitchell,
1993).

To reduce the pH, 50 milliliters of each well water
sample were collected, filtered through Whatman filter
paper, and acidified with concentrated HNO3. 40
milliliters of the sample were then taken, and five
milliliters of concentrated HNO3 were added. The
mixture was then allowed to digest in a closed room
for half an hour. After that, 100 milliliters of purified
water were started. A Perkin Elmer 3110 atomic
absorption spectrophotometer was utilized to quantify
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the metal concentrations in the digested samples
(Morris, 2005).

I, STATISTICAL ANALYSIS

The data was subjected to statistical analysis using
SPSS (Statistical Packaging for Social Sciences)
version 22.0. The Duncan multiple range test and the
one-way analysis of variance (ANOVA) were used to
the data. The p-value was set at less than 0.5.

IV. RESULTS

Physico - Chemical Parameters of Wellwaters.
According to the months of collection, the
physicochemical characteristics of Hand dug
Wellwaters 1 through 6 that were gathered from the
area around the industry are displayed in Table 1.

Temperature

It was observed that the temperature changed during
the month, reaching its peak point in July at 24.0 +
0.15 mg/l and its lowest point in December at 20.2 +
0.13 mg/l in wellwater 1, 26.71 + 0.05 mg/l in July,
and 21.0 £ 0.05 mg/l in wellwater 2. The highest
values of 24.15 £ 0.03 mg/l in the month of October
and the lowest value of 20.12 £+ 0.03 mg/I in the month
of December in wellwater 3, highest values of 25.30 £
0.05 mg/l in August and the lowest values of 20.12 +
0.03 mg/l in December in wellwater 4, 26.17 + 0.04
mg/l and 20.13 + 0.04 mg/l in August and December
in wellwater 5, highest values of 24.32 + 0.05 mg/l in
the months of July and the lowest values of 20.12 +
0.02 mg/l and 20.15 £ 0.04 mg/l in the months of
November and December in wellwater 6.

pH

The variation of the values obtained in pH of
wellwater lin all the months were below the neutral
except in the month of July and August of 7.15 + 0.03
and 7.20 £+ 0.04, pH value below the neutral in all the
months except in July in wellwater 2 and 3 of 7.31 +
0.06 and 7.02 %= 0.01, values obtained in pH of
wellwater 4 and 5 were above neutral in all the
months except in the month of July with 6.72 + 0.05
and 6.85 £ 0.05 and August with 6.91 + 0.04 and 6.63
+ 0.05, the pH value of wellwater 6 in all the months
were above the neutral with the highest value of 7.81
+ 0.03 in the month of October.
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Total Dissolved Oxygen (TDS)

The variations observed for TDS in the wellwaters
shows that all values obtained were below the
standard limt of USEPA (2010). The highest value of
584 + 4.33mg/l was observed in the month of August
in wellwater 1, 462 £ 2.30 mg/l in the month of
December in wellwater 2, 473 £ 2.15 mg/l in the month
of October in wellwater 3, 440 + 3.21 mg/l and 473 +
3.14 mg/l in the months of November in wellwater 4
and 5 and 493 £ 2.73 mg/l in the month of December
in wellwater 6.

Electrical Conductivity (EC)

The Ec values obtained in the wellwater 1 to wellwater
6 varies with high values higher than the standard
limit except in the month of July for wellwater 1 with
0.20 + 0.02 scm™, wellwater 2 with 0.30 +0.02scm™
and wellwater 3 with 0.30 + 0.01 scm™*,wellwater 4, 5
and 6 with 0.30 £0.02 scm™, 0.20 £ 0.03scm™ and 0.21
+0.03 scm™* respectively.

Dissolved Oxygen (DO)

The DO observed in all the months were higher than
the standard limit of USEPA with the highest values
ranges from 4.15 £ 0.15 mg/l to 6.50 + 0.25 mg/l in the
months of December in wellwaters 2 to 5 respectively
and the lowest values ranges from 2.17 + 0.21 mg/l to
4.12 + 0.17 mg/l in the months of July in all the
wellwaters.

Biochemcal Oxygen Demand (BOD)

The values of BOD were higher than the limit in all the
months with the highest values of 356 + 0.05 mg/l,
385+ 0.05 mg/l, 348 +0.06 mg/l, 522 + 0.06 mg/l, 531
+ 0.08 mg/l and 492 + 0.06 mg/l in the months of
December in wellwater 1 to wellwater 6 respectively.

Total Hardness

The variation of the values obtained in the hardness of
the wellwaters in all the months were lower than the
limit with highest values of 170 + 0.41 mg/l, 172 + 0.42
mg/l, 182 £+ 0.44 mg/l, 184 + 0.48 mg/I, 177+ 0.37 mg/I
and 172 + 0.34 mg//l in the months of October in
wellwater 1 to wellwater 6 respectively.

Alkalinity

The variation of the values obtained in Alkalinity of
wellwaters in all the months were higher than the limit
with the highest values of 723 + 0.30 mg/I, 923 £ 0.37
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mg/l, 682 + 0.31 mg/l and 622 + 0.82 mg/l in the month
of October for wellwater 1,2, 3, and 5,values of 721
0.22 mg/l in the month of November in wellwater 4 and
values of 821 + 0.27 mg/l in the month of December
in wellwater 6 respectively.

Turbidity

In all the months for the wellwaters 1 to wellwater 6,
it was observed that the turbidity were not visibly
turbid.

Heavy metals in Soil and Wellwaters

Zinc (Zn)

Heavy metals were present in the soil around the
industry in varying concentrations across sampling
months. It was observed that the soil samples had high
values of Zn (310.0 + 0.02 mg/kg) in July, (413.3
0.06 mg/kg) in August, (312.5 + 0.03 mg/kg) in
September, (319.6 £ 0.03) in October, (310.6 £ 0.05)
in November and (360.8 £ 0.02) mg/kg in December,
compared with FEPA standard value (300mg/kg)

The varying concentration across sampling months for
Zn in the wellwater samples from the wells around the
industry are shown in Table 2. All the values obtained
for water samples from well were below the standard
limit of WHO, (5.0) and FEPA, (1.0).

In all the months, it was observed that the values
obtained for Cu were lower than the standard
(70mg/kg), with the highest value of 2.28 + 0.04 mg/kg
in December, 0.26 + 0.02 mg/kg in July,0.28 + 0.04
mg/kg in August,1.28 + 0.04 mg/kg in September, 1.21
+ 0.04 mg/kg in October and 1.38 + 0.03 mg/kg in
November.

The variation observed in Cu in the hand dug well
waters across the months were shown in table 2. All
values obtained for hand dug wellwaters were below
the standard (1.0mg/kg), However, no significant
difference were observed in Cu in the month of July
compared to months of August, September, October,
November and December.

In the soil samples, Cd showed the highest value of 222
+ 0.05 mg/kg in December, the lowest value of 146
+1.4 mg/kg in August, other values were 167 + 1.2
mg/kg in July, 163+ 0.92 mg/kg in September, 185 +
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0.98 mg/kg
November.

in October and 194 + 0.76 mg/kg in

The variation observed for Cd in the hand dug well
water had the highest value of 1.92a £+ 0.01 mg/kg in
July in well 4 were above the standard limit WHO,
0.03mg/kg and FEPA, 0.01mg/kg). Non consistent
variation was obtained for Cd values in wells across
the month as revealed with significant difference
across the months.

It was observed that the concentration of Mg in all the
soil samples were higher in all the sampling months
with the highest value of 894.74 £+ 0.03 mg/kg in
November and lowest value of 569.22 + 0.05 mg/kg in
July compared with the standard (300mg/kg). The Mg
values were 736.25 + 0.03 mg/kg in August, 722.79 +
0.03 mg/kg in September, 725.95 +0.03 mg/kg in
October and 765.98 + 0.04 mg/kg in December.

The variation values observed in Mg in the hand dug
well waters in all the sampling months were below the
WHO standard (0.05mg/kg), The values for wellwater
varied with significant differences in the months of
August, October, November and December compared
with no significant difference in the month of July and
September.

Similarly, the concentrations of Fe in the soil samples
were higher than the standard values with the highest
value of 1293.22 + 0.04 mg/kg in December and lowest
value of 1143.28 + 0.04 mg/kg in July, compared with
the standard (400mg/kg). Others were 1208.23 + 0.02
mg/kg in August, 1218.18 £ 0.04 mg/kg in September,
1205.21 + 0.03 mg/kg in October and 1184.73 + 0.05
mg/kg in November.

The variation observed for Fe in the well water in all
values obtained were above the standard limit of
WHO, (2.0 mg/kg) and FEPA, (0.3 mg/kg).

Furthermore, the concentration of Pb in the soil was
higher compared with the standard value(1.6mg/kg)
with the highest value of 33.4 + 0.3 mg/kg in October,
23.5+0.2 mg/kg and lowest value of 15.6 + 0.4 mg/kg.,
others were 22.5 £+ 0.04 mg/kg, 29.1 £ 0.2 mg/kg and
25.3 + 0.03 mg/kg in July, August, September,
November and December respectively.

The variation observed for Pb in the hand dug well
water with values obtained for hand dug wellwater
were above the standard of WHO, (1.0mg/kg) and
FEPA,(0.05mg/kg). The highest value of 5.78a *
0.65mg/kg was observed in well 6 in August.

Table 1 : Heavy Metals Present in the Soil around the Steel Construction industry based on the months.

July Aug Sept
Zn 3100 + 4133 + 3125+
0.02 0.06 0.03
Cd 167 146 + 163 +
+1.2 1.4 0.92
Mg 569.22 736.25  722.79
+0.05  +0.03 +0.03
Cu 0.26 0.28 1.28
+0.02  +0.04 +0.04
Fe 114328 1208.23 1218.18
+0.04  +0.02  +0.04
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Oct Nov Dec FEPA
319.6 310.6  360.8+ 300mg/kg
+0.03 +0.05 0.02
185+ 194 + 222 + NOT
0.98 0.76 0.05 FIXED
72595 894.74 765.98  300mg/kg
+0.03 +0.03 +0.04
1.21 1.38 2.28 70mg/kg
+0.04 +0.03 +0.04
1205.21 1184 1293.22  400mg/kg
+0.03 73 +0.04

+0.05
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235
+0.2

15.6
+0.4

22.5
+0.4

334
+0.3

29.1
+0.2

25.3

+0.03

1.6 mg/kg

Table 2: Physicochemical properties of well water samples around the steel construction company

Well  Physicochemic  Months

sourc al

e July August September  October November  December
Temp(°C) 2404015 2324017 2234013 2234004 2214013 20.2+0.13
pH 7.15+0.03 7.20+0.04 651+003 6.72+0.04 6.35+0.04 6.90+ 0.05
TDS(mg/l) 4504521 5844433 444452  420+0.04 468+5.12 477+5.14

w1 EC(sem™) 0.20+0.02 0.60+0.01 0.72+0.03 0.54+0.02 0.58+0.05 0.60+ 0.03
DO(mg/l) 4054015 4.32+042 4224017 415+051 4414032 450+0.17
BOD(mg/l) 255+0.99 2934086 262+15  350+1.21 292+0.63 356+ 0.05
Hardness(mg/l) 80+0.30 724030 924030 1704041 754032  72+40.42
Alkanity(mg/l) 3784+ 0.24 355+0.21 400+0.27 723+0.30 653+0.31 420+0.22
Turbidity VNT VNT VNT VNT VNT VNT
Temp(°C) 26.71+0.0 2450400 2355+0.0 2473+0.0 2275+00 21.0+05

5 3 4 3 3

pH 7314006 6.9+20.04 654+007 6.84+0.03 6.72+0.05 6.98+0.04

w2  TDS(mg/l) 4204171 4634163 4444320 415+240 450+3.12 462+ 2.30
EC(Sm™) 0.30+0.02 0.73+0.03 0.61+0.04 0.67+0.03 0.63+0.02 0.71+0.20
DO(mg/l) 3554017 3.60+0.14 358+013 3.62+0.12 3.17+0.16 4.15+0.15
BOD(mg/l) 282+0.03 2704+0.02 360+0.03 342+0.04 340+0.03 385+0.05
Hardness(mg/l) 824027 67+031  89+036  172+042 80+0.38  73+0.32
Alkanity(mg/l) 3254025 4174041 452+0.36 9234037 756+0.31 462+ 0.25
Temp(°C) 2153400 2214+00 2251400 2415400 21.1240.0 20.21+0.03

4 3 3 3 3

W3 pH 7.024001 6424005 6.73+0.06 6.25+0.01 6.30+0.04 6.32+0.04
TDS(mg/l) 483+2.61 4474251 4334310 473+215 4124313 452441
EC(Scm) 0.30+0.01 0.65+0.03 0.72+0.04 0.67+0.02 0.70+0.03 0.63+0.04
DO(mg/l) 32+042 46+055 42+032 384025 47+031 58+051
BOD(mg/l) 320+0.04 312+0.04 318+0.03 287+0.06 295+0.03 348+ 0.06
Hardness(mg/l) 684052  78+047  72+049  182+044 86+037  87+0.38
Alkanity(mg/l) 4124042 327+0.36 347+027 682+0.31 733+0.17 432+0.27
Turbidity VNT VNT VNT VNT VNT VNT
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Temp(°C) 2461400 2530+0.0 2510400 2350400 2412400 20.1+0.03
7 5 3 5 3
wa pH 6.724+0.05 6.914+0.04 7.2040.05 7.33+0.01 7.14+4+0.05 7.12+0.03
TDS(mg/1) 4314251 4164265 423+3.17 403+272 440+3.21 4124251
EC(Scm™) 0.63+0.03 0.57+0.80 0.714+0.02 0.69+0.04 0.64+0.05 0.3+00.02
DO(mg/l) 344015 474042 524035 47+017 6-0+019 6.2+0.05
BOD(mg/l) 500+ 0.04 493+0.05 475+0.05 465+0.05 475+0.04 52240.06
Hardness(mg/l) 774025 724021  91+041  184+048 82+030  75+0.40
Alkanity(mg/l) 4124032 3254024 374+028 658+0.31 721+0.22 333+0.26
Turbidity VNT VNT VNT VNT VNT VNT
Temp(°C) 2214401 26.17+0.0 2452400 2235400 23.33+0.1 20.13+0.04
5 4 3 5 7
pH 6.85+0.05 6.63+0.05 7.424+0.03 7.23+0.04 7.41+0.03 7.38+0.06
W5 TDS(mg/l) 4174216 4334272 421+915 435+255 473+3.14 452+ 2.16
EC(Scm) 0.63+0.05 0.72+0.04 0.68+0.04 0.73+0.05 0.65+0.01 0.20+ 0.03
DO(mg/l) 2174021 5304032 4.60+0.27 5804032 6.20+1.05 6.50+0.25
BOD(mg/l) 512+0.05 520+0.06 500+0.26 496+0.05 493+0.05 531+ 0.08
Hardness(mg/l) 914042 86+0.38 924031 1774037 82+032  79+0.41
Alkanity(mg/l) 3824052 355+0.61 457+058 622+0.82 582+0.73 721+ 0.64
Turbidity VNT VNT VNT VNT VNT VNT
Temp(°C) 2432400 23.6+002 2463+00 2217+0.1 2012400 20.15+20.1
5 2 2 2 5
Ph 7224004 7534003 7324030 7.81+0.03 7.65+0.03 7.31+0.05
W6
TDS(mg/l) 463+3.13 4524272 447+321 465+275 483+3.52 493+273
EC(Scm) 0.60+0.05 0.71+0.02 0.63+0.05 0.63+0.04 0.30+0.01 0.21+0.03
DO(mg/l) 4124017 435+115 535+026 522+0.23 5154018 6.15+0.42
8
BOD(mg/l) 4224006 417+0.07 425+0.06 450+0.06 462+0.06 492+ 0.06
Hardness(mg/l) g1+034 68+0.30 87+030 1724034 82+042  75+0.23
Alkanity(mg/l) 327404 4224032 382+0.41 3124035 4254025 821+0.27
Turbidity VNT VNT VNT VNT VNT VNT
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Table 3: Mean levels of heavy metals in well water samples around the steel construction company

Heav  Well Months
y Sampl
Metal e July August September October November December
wi 0.54b+0.02 0.44c+0.00 0.63bc+0.0 0.57cd+0.0 0.03b+0.14 0.33a+0.01
1
Zn w2 0.64+0.03 0.56bc+0.0 0.58c+0.00 0.74ab+0.0 0.62a+0.00 0.60a+ 0.01
4 1
W3 0.54b+0.01 0.63ab+0.0 (goa+0.03 0.69b+0.01 0.54ab+0.01 0.44bc+ 0.00
0
w4 0.780+0.02 0.782+0.01 0.78a*0.01 0.75abt0.0 0.45ab+0.00 0.45bc+ 0.00
2
W5 0.60b+0.04 0.61ab+0.0 0.68b+0.01 0.66bc+0.0 0.64a+0.00 0.36cd+ 0.02
0 0
weé 0.81+0.99 0.66ab+0.0 0.56c+0.00 0.55d+0.00 0.45a+0.00 0.50ab+0.04
6
W1 1.30ab+0.0 1.25c+0.00 0.63c+0.01 0.73c+0.01 0.47c+0.03  0.45c+ 0.03
1
Cd w2 1.46ab+0.0 1.25c+0.00 0.58cd*+0.0 1.20b+0.34 0.72c+0.35 1.15b+0.14
6 0
W3 0.73b+0.01 0.61d+0.00 (774+0.00 1.41b+0.01 0.33c+0.05 0.32c+ 0.00
W4 1.92a4+0.01 156a+0.02 0.78a+0.01 1.49p+0.23 0.61c+0.32 1.10b+0.09
W5 1.49ab+ 0.0 1.42b+0.00 0.68b+0.01 1.15bc+0.0 0.64c+0.27  0.66bc+ 0.38
5 7
weé 1.34ab+0.0 1.49ab+0.0 0.56d+0.00 1.47b+0.13 158b+0.05 1.12b+0.23
1 7
w1 0.03+0.01 0.04ab+0.0 0.05+0.00 0.04b+0.00 0.04b+0.00 0.03bc+ 0.00
0
w2 0.04+0.00 0.04ab+0.0 0.044+0.01 (.04p+0.00 0.047b+0.0 0.04b+0.01
M 0 0
9 ws 0.05+0.00 0.05ab+0.0 (05+0.00 (04p+0.00 0.05b+0.00 0.32c+ 0.00
0
W4 1.92a4+0.01 156a+0.02 0.78ax0.01 1.495b*0.23 0.61c+0.32 0.04a+0.00
W5 0.05+0.00 0.04ab+0.0 0.054+0.00 0.05ab+0.0 0.04b+0.01 0.036b+0.00
0 1
W6 0.04+0.00 0.04b+0.00 0.04+0.00 0.05a+0.00 0.04b+0.00 0.04b+0.01
Wil 0.04+0.00 0.05b+0.00 0.05b*£0.00 0.05ab+0.0 0.02c+0.01 0.03b+0.00
1
Cu w2 0.0440.01 0.05b+0.00 0.04b+0.01 (04p+0.03 0.04bc+0.00 0.04b+ 0.00
W3 0.03+0.01  0.03b+0.00 (04p+0.00 (04p+0.03 s0.04ab+0.0 0.04ab+0.01
0
W4 1.92a4+0.01 156a+0.02 0.78ax0.01 1.49»b*0.23 0.61c+0.32 0.04a+0.00
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W5 0.03+0.01 0.04b+0.00 0.04b4+0.00 0.03b+0.01 0.04ab+0.00 0.03b+ 0.00
we 0.05+0.00 0.04b+0.00 0.04b+0.01 0.05ab+0.0 0.04ab+0.00 0.04b+0.01
2
Fe wi 1.20c+0.09 0.04d+0.00 0.44cd+0.0 1.390+0.03 1.53b+0.04 1.42b+0.25
7 7
W2 1.30bc+0.0 0.04d+0.00 0.34d+0.01 112p+0.09 1.690+0.31 0.990+0.18
5 5
w3 1.19c+0.06 0.04d+0.00 040cd+0.0 126b+0.14 097b+0.11 1.01b+0.12
3
Pb w4 1.10c4+0.03 0.04d+0.00 0.48cd+0.0 1.07b+0.04 2.27b+0.66 1.04b+0.03
4
W5 1.330c+ 0.1 1.72¢+0.33 1.04c+0.00 1.55b+0.48 2.30b+0.59 1.48b+0.21
5
weé 1.76b+0.05 409a+042 1.06b+043 4.38a+0.34 4.35a+034 1.33b+0.14
Wi 1.35c4+0.06 0.80d+0.12 1.15c+0.10 1.60b+0.14 1.270+0.08 1.08c+ 0.08
w2 1.48c+0.25 1.55cd+0.2 0.04c+0.01 138p+0.23 151b+0.10 1.31bc+0.05
9
W3 1.41c+0.18 1.34cd+0.2 102c+0.33 157p+0.09 1.01b+0.17 1.28bc+ 0.03
3 3
w4 1.43c4+0.02 157cd+0.1 156c+0.09 157b+£0.09 1.200+0.10 1.40b+0.35
7
W5 1.80c+0.18 2.34c+0.60 1.74c+0.13 1.180+0.28 1.34b+0.19 1.27bc+0.11
weé 4.38h+045 578p+0.65 4.84b+1.15 2.98a+0.38 1.4b+0.23  1.24bc+0.13
V. DISCUSSION The breaking down considering the amount of organic

Water that is closer to neutral in pH will be more
corrosive, and the closer it is to neutral, the more
aquatic life it threatens. The hand-dug wells' water had
an alkaline tendency. According to Khan et al. (2011),
the increased chemical interaction that causes
buffering and the release of more alkaline ions
(bicarbonate and carbonate ions) or salts into the well
water may be the cause of the alkaline condition of
wellwaters.

High EC water may alter the structure of the soil,
making it unsuitable for home or agricultural
irrigation. Salinity hazards are these detrimental
impacts, which have been shown to have a significant
impact on agricultural output and plant growth
(Berrow and Mitchel, 1993; Alkorta et al., 2004).
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matter that washes into a body of water determines its
oxygen content, measurements of dissolved oxygen
are frequently used to assess the biochemistry of wells.
Both recharge and airflow through unsaturated
material above the water table provide oxygen to
groundwater. When employed for aquatic species, a
high dissolved oxygen value might cause
eutrophication (Dalal et al., 2013).

Any material that has the capacity to transport an
electric current is said to be electrically conductible,
and samples containing dissolved solids like calcium,
magnesium, and sodium do so. According to Jonathan
and Chinhanga (2010), conductivity has no direct
effect on human health, but it can reduce the
wellwater's aesthetic value by imparting a mineral
taste. Conductivity needs to be checked for
agricultural applications, and high conductivity
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wellwater can corrode metal equipment surfaces
throughout the year.

Though the physical and chemical parameters of the
wellwater were still within the acceptable range, they
were too close to it. In December, the hardness of the
water was higher in wells, indicating that it needed to
be properly treated before drinking or using for
household purposes. Hardness is a result of impurities
in the water, and whether it is high or low, it affects
people differently and makes it unfit for use in homes.
Hard water damages delicate machinery and degrades
the quality, stability, and glossiness of the finished
product, making it unsuitable for use in industry and
agriculture as well as home tasks like cooking,
washing, and bathing as reported by Navneet et al.,
2010, while the physico chemical parameters of the
wellwater varies in values in the months in relations to
the level of production processes involved in the
company.

The most significant natural resource for life's survival
has always been soil; yet, industrialization has had an
impact on the quality of soil nutrients. According to
studies by Liu et al. (2004) and Berrow and Mitchel
(1993), soil samples from the steel industry have short-
and long-term, direct, and indirect effects on any plant
growing nearby due to the industry's discharges.
According to Karczewska et al. (2001), the current
study revealed greater concentrations of all assessed
heavy metals (Zn, Cd, Mg, Cu, Fe, and Pb) than FEPA
standard values during the sample months. These
findings could imply that the heavy metals are
biaccumulated in the plants.

According to Liu et al. (2004), there is a good chance
that elevated levels of Cd and Zn will negatively
impact the surrounding vegetation. Therefore,
complex soil contamination by heavy metals will be a
major environmental issue if manufacturing
operations continue and acid deposition is not
controlled in the future.

According to Angima (2010), there has been a lot of
focus on the rise in lead levels in soil because lead is
rather common due to its historical use and is known
to have harmful health effects. Based on this
investigation, it was concluded that every metal taken
into consideration was beyond the Federal
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Environmental ~ Protection ~ Agency's  standard
standards. This means that the soil surrounding the
corporation is not appropriate for agricultural use, as
recommended by Stehouwer and Macneal (1999).

The findings of Yoon et al. (2006) reported that there
is evidence that heavy metals accumulate in crops
grown on polluted soil, with soil ingestion and plant
bioaccumulation being the greatest health risk.
Because children are more likely than adults to absorb
soil directly, soils with high percentages of heavy
metals, as found in this study, provide a larger health
risk to them. This has been noted by Hamel et al.
(2010) and Nwankwoala et al. (2018).

Liu et al., (2004) reported that increase in Cd and Zn
which might probably lead to serious harmful effects
on local vegetation. Therefore, if production activities
continue and acid deposition is not under control in
the future, complex contamination of soil by heavy
metal will be a serious environmental problem.

Angima (2010) reported that there has been a lot of
attention paid to increase of lead levels in soil because
it is well-known to cause adverse health effects and is
relatively widespread as a result of its historical use.
From this research, it was deduced that all the metals
considered were beyond the standard, which makes
the soil around the company unsuitable for agricultural
purposes

CONCLUSION

The study's findings indicate that the well nearer to the
factory should not be used for residential use and also
the soil around the factory was unsuitable for farming.
As well as this particular type of industry needs to be
located far from residential areas. Additionally, the
local population needs to be educated about the
potential risks the company poses to their health and
the environment.
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