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ABSTRACT
Wastewater contains a high amount of toxic metal substances (cadmium,
chromium, lead, copper and cobalt) which have a negative effect on the soil and plants.

This study was conducted to determine the effect of untreated sewage seepage into the

main sewers of Khabat region and on the chemical and physical properties of the soil. The
concentration of some heavy metals cadmium(Cd)- copper(Cu)- lead(Pb) - chromium —(Cr)-
cobalt(Co) was also estimated, as well as soil electrical conductivity (EC), total dissolved
salts (TDS), and total hardness (TH). Soil samples were taken on depth ranges from 10-15
cm. Compared to control samples, which were taken 200 m length from the main stream and
were not affected by untreated sewage,Soil samples near the main stream contain much higher
concentrations of elements cadmium (Cd), copper (Cu), lead (Pb), chromium (Cr), and cobalt
(Co).
The concentration of these elements in the soil increased with the increase in the percentage
of dissolved salts, which in turn led to an increase in the soil's hardness and overall
conductivity. This indicates that the soil near the main stream is contaminated: which
fundamentally affects the flora and fauna of the area. The study recommended a solution to
the problem of the location of sewage in the Khabat area, not throwing untreated water
directly into the ground to prevent pollution and groundwater access, and making efforts to
use this water after treatment for various purposes.

Introduction:

Elements are natural components of the Earth's

Because this measure saves large amounts of fresh

crust, and some of them are biologically important and
exist in very low concentrations and play an important
role in human health. [1].

Soil pollution refers to conditions that affect the
soil and alter its natural, chemical, or biological
attributes and properties in a way that negatively impacts
the people, animals, and plants that live on its surface.
Any physical or chemical alteration to the ground that
prevents its usage can also be referred to as soil
contamination [2].

Proper reuse of wastewater is an environmental
protection measure, and it is better than discharging
treated wastewater to surface water.
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water currently used for irrigation purposes, to meet the
growing needs for fresh water in the cities of developing
countries. It is also noted that the strategic importance of
managing and using municipal wastewater reclaimed for
agricultural uses has increased in regions of the world
with limited water resources. The reuse of wastewater
has two main purposes: the first is that it improves the
environment by reducing the quantities of waste (treated
or untreated) that are discharged into waterways and the
second Preserving water resources by reducing the
demand for fresh water extraction [3].

The hydraulic conductivity, infiltration rate, water
retention, and organic carbon of soil are all impacted by
wastewater. Additionally, wastewater enhances the
situation's micronutrients, microbial population, and
accessible elements (N, P, and K). Cadmium, chromium,
lead, copper and cobalt all of which are harmful to
plants and the soil. When harmful metal concentrations
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exceed allowable limits, water poses a risk to both
human and animal life [4].

The haphazard and unplanned use of treated and
untreated wastewater has negative impacts on the
environment that are significant and destructive to the
soil, agricultural crops, surface and ground water, human
health. It accumulates in the soil and then is transmitted
through the food chain to plants, animals and humans,
causing serious diseases and leading to significant
changes in the physicochemical properties of the soil
[5].

A review of scientific sources showed that treated
water has many benefits, including preserving the
environment by treating this water and returning it to
nature again. It also works to sustain agriculture, as
treated water is used to irrigate crops and green spaces.
It is another source of irrigation water for most
agricultural crops. In different regions of the world [6].
Sewage water, or known as black water, is considered
one of the most serious public health problems in most
third world countries, because most of these countries do
not have an integrated sewage network. Rather, in some
cities there is no sewage system, as is the case in the
Khabat region, where most residential neighborhoods
lack new sewage systems in the area are connected to
sewage networks. Also, there is no treatment and reuse
of sewage water in a drainage place in the area, as its
water leaks without treatment outside a place towards
the nearby farms and forests.

2 - Materials and Methods:

The region of Khabat is located at a distance of 37
km west of Erbil Governorate, and its center is on the
public road that extends between Erbil and Mosul,
between longitudes (35:43°) and (07:44°) west and
(53:35%) and (34:36%)(Figure 1). The samples were taken
near the sewage location, which is located about 2 km
south of Khabat region.

Twelve soil samples (4x3) were collected, the method
reported by the researcher [7] was followed as follows:
* The first site denoted by the symbol A, and these
samples are taken directly from the edge.

* The second site, symbolized by the symbol B, is 10
meters away from the stream.

* The third site, symbolized by the symbol C, is 30
meters away from the stream.
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* The fourth site, which is symbolized by the symbol D,
is called Al Shahed, and is 200 meters away from the
stream.

Three duplicate samples were taken from each
site, samples were taken at a depth of 10-15 cm and soil
samples were placed directly in clean plastic bags
(Figure 2).

It was examined in the central laboratory of the
College of Agriculture and Forestry, University of
Mosul.

The soil extract:

Have been added in 50 mg of soil distilled water
with shaking for a quarter of an hour or making an
extract 1:1 and filter with filter paper.

A certain amount of the above extract was taken
and Cadmium, chromium, lead, copper and cobalt were
measured by washing method as mentioned in the
ICARDA method (soil and sample analysis).

Electrical conductivity (EC) measurement was
performed with EC meter, the device was immersed
inside the above extractor and a reading was taken.
pH measurement (the degree of reactivity of the soil).

Using a pH meter, the device was immersed in the
above extract and a reading was taken.

Preparation of soil solution for heavy elements
determination (cadmium ,copper, lead, chromium,
cobalt):

The concentration of the heavy elements in the
soil extract was measured in mg/L units according to the
spectroscopic method [8] using a flame atomic
absorption device.

Determination of total hardship:

The total hardness of the samples was estimated
in mg/L according to the method of [9].

Determination of electrical conductivity:

The electrical conductivity (Ems/cm) of the
samples was measured by a device model (multi 340i)
from the German company WTW according to the
method [9].

Determination of the amount of dissolved salts:

The amount of dissolved salts in the soil extract

was estimated according to the method of [10].

pH measurement:

A weight of 10 gm was taken from each soil
sample and 20 cm 3 of distilled water was added to it,
then the suspension was shaken to prepare the water
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extract, where the pH was measured using a pH meter..
[10].
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(Figure2) Sampling point

Statistical analysis:

The results were analyzed statistically using the CRD
statistical program and (Duncan®P) the test was used. (In the
analysis of variance at the probability level) P <0.01.

3-Result and discussion:
3.1 cadmium (Cd),copper(Cu), lead (Pb), chromium (Cr)
and cobalt(Co):

Figures 3 to 7 show changes of heavy elements in

soil at different distances from the pollution basin. Close
examination of these numbers shows an increasing
pattern for cadmium and cobalt, and a decreasing pattern
for copper and lead, while chromium indicates a clear
trend of irregular concentration.

The percentage of cadmium decreased from the
river bank and increased in soil samples at distances of
10, 30 and 200 meters, which is more than the
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permissible limit. The copper concentration was high
from the river bank and decreased from the other
distance. An increase in lead concentration from the
river bank and a decrease at the other distance, more
than the permissible limit. A decrease in the
concentration of cobalt from the river bank, and a slight
increase in other distances, and less than the permissible
limit. Chromium shows a clear trend of non-uniform
concentration. [11]

Except Cu,Pb are more concentrated in samples
taken near the stream, and the ratio increases from the
river bank to soil samples taken at these distances. This
is consistent with a study [2]

This trend of soil moving away from the
contaminated water source can be attributed to dilution
of the contaminant. Staying away from a contaminated
water source helps reduce the concentration of
contaminants, including cadmium, copper, lead,
chromium and cobalt, in the surrounding soil. By
moving away from the source of contamination, the soil
is less likely to receive high levels of these elements,
mitigating potentially harmful effects on soil health and
plant growth.

Cd

(Figure3)Concentration of cadmium (mg/ kg ) in soil
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(Figure 7) Concentration of chromium(mg/ kg) in soil

3.2 Total dissolved solid (TDS):

From the results of the TDS in Figure (8), the
concentration of total dissolved solid (TDS) in the soil
samples near and affected by the sewage plant was high
and ranged between 1130- (ppm) 3170. As for the
control samples, the concentration (ppm) of total
dissolved solid was 1880. The statistical analysis also
showed that there is a significant difference between the
control sample D and the samples close to the source of
pollution (A, B), and the large difference between the
control samples and the samples close to the main
stream in the concentrations of total dissolved solid
(TDS) An indication of contamination of the soil near
the stream, and this is agree with the study of [12].

T.D.S
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(Figure 8) Total dissolved salts (mg/L) TDS

3.3 Soil electrical conductivity EC:

The electrical value is directly proportional to the
total amount of dissolved sludge, and according to the
following Figure 9 in soil samples from the main (ms /
cm),In contrast to the control samples, which were 0.40
(ms/cm) with weak conductivity because they contained
low concentration of total dissolved solid (TDS), and
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this was confirmed by statistical analysis, which showed
a significant difference between the control sample D
and samples close to the source of pollution. (B, C) This
is in agreement with the study [13] and the study [14]
.The decrease in EC in some soils, especially on the
riverside, may be due to flooding of fields. When the
fields are constantly flooded, there is a downward
movement of water to the lower horizons and soluble
salts also move into these waters, which leads to lower
EC [12] .The high EC of some soils irrigated with
wastewater can be attributed to the large amount of ionic
substances and soluble salts, due to the salt content of
the local wastewater [15].

EC

35 4

25 4

HEC
15 1

B C D

A

(Figure 9) Soil electrical conductivity (EC) ms/cm

3.4 Total hardness TH:

The results demonstrated a statistically significant
increase in the concentration of total hardness in samples
near the source of pollution, which ranged from0.145-
0.025 compared to the control sample far from the
source of pollution, which was 0.06, as shown in Figure
No. (10). Due to the high concentration of chloride ions,
calcium, and magnesium in the soil close to the source
of the pollution, where the total hardness increases with
the concentration of these elements, as shown in Figure
No. (3- 4 - 5), there is a significant difference between
the control sample D and the sample close to the source
of pollution (C), and this is considered a natural result
[13].
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(Figure 10) Total hardness (mg/l) of soil
3.5 pH:

The difference in soil pH can be attributed to
various factors such as the filtration action of water, the
nature of the soil, and the mechanical composition. Soil
acidity varies from one type to another and sometimes
depending on the location of the soil. From the pH
results Figure (11),Edge and near main stream samples
have an range pH between: 7.3 and 6.3.

Soil near the main stream is considered to have
low acidity. Since the soil's pH in the control samples
was 7.4, it is considered to be just very little alkaline.
The findings of the soil analysis make it abundantly
evident that the average pH in the polluted soil is lower
than the average determined in the uncontaminated soil,
and the increase in pH is due to neutral.

This is in agreement with [14], but statistical
analysis shows that there are significant differences
between the control sample and samples taken close to
the source of pollution. According to [16], the pH
balance in some types of soil irrigated with wastewater
may be caused by the breakdown of organic matter and
the creation of organic acids [17]. [18]. Due to the
substantial salt content of wastewater, pH values are
higher [19].
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3.6- Organic matter:

According to the OM data in Figure 12, there is a
higher concentration of these organic matter in the
samples taken close to the stream, and the ratio drops as
one moves away from the bank to the soil samples by 10
and 30 meters, respectively. 2.96%. The OM rate for the
control samples was around 2.48%.Moving away from a
source of polluted water can contribute to a decrease in
the percentage of soil organic matter for two reasons;

1. Polluted water often carries various contaminants that
can deposit on the soil surface or infiltrate into the
soil profile. These contaminants can include
industrial pollutants, heavy metals, pesticides, or
other harmful substances. Deposition of such
contaminants can hinder the decomposition and
accumulation of organic matter in the soil.

2. Polluted water may contain toxic substances that can
directly or indirectly affect soil organisms
responsible for the decomposition of organic matter.

It is clear from the results of the soil analysis that
the average of OM in the polluted soil is more than the
average in the uncontaminated soil.
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(Figurel2) Organic matter percentage (%) in soil.
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