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Abstract

The Act of 14 December 2012. Waste sets out measures to pro-
tect the environment, human life and health, to prevent and re-
duce the negative impact on the environment and human health
resulting from the production and management of waste and
limiting the overall impact of resource use and improving the ef-
ficiency of such use. In this context, this study attempts to deter-
mine the model method of preventing environmental pollution by
harmful substances eluted from the municipal waste.

This paper presents the research target of which were commercial
landfill Sobuczynie, which was analysed by looking at contempo-
rary legal requirements specifically set out in the Regulation of the
Minister of the Environment regarding the location, construction
and operation of landfills and the scope, duration and frequency,
as well as the manner and conditions under which monitoring of
landfills and illegal landfill in White and impact of uncontrolled
spread of pollution on the environment within the “landfill”.
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1. INTRODUCTION

Soil is one of the main elements of the natural environment. It is
an essential link in the circulation of chemical elements in na-
ture, and the key feature of the trophic chain soil-plant-human.
In natural conditions, soil acts as a buffer and prevents excessive
movement of the compounds and substances of anthropogenic
origin and ground-water plants. The soil is the source of the min-
eral component, which, in addition to solar energy, water and air,
conditions the development of life, particularly in terrestrial eco-
systems. As a result of urbanization, industrial development, the
automotive industry and agriculture, has led man to erode the
natural circulation of elements in nature. Soil as one of the ele-
ments of the biosphere was and is exposed to chemical degrada-
tion due to inflow of contaminants or loss of natural ingredients in
it. Any changes in the chemical composition of soil pollution of the
natural environment change the properties of biological-chemi-
cal and limit filtering and buffering action of the soil. Changes in
the chemical composition of the soil on plants interact directly
and indirectly with human and animals. Especially dangerous are
the changes in the content of trace elements (commonly called

Streszczenie

Ustawa z dnia 14 grudnia 2012r. o odpadach okresla srodki stu-
zgce ochronie $rodowiska, zycia i zdrowia ludzi, zapobiegajace
i zmniejszajgce negatywny wptyw na $rodowisko oraz zdrowie
ludzi wynikajacy z wytwarzania odpadéw i gospodarowania nimi
oraz ograniczajace ogolne skutki uzytkowania zasobdéw i popra-
wiajace efektywnos¢ takiego uzytkowania. W kontekscie pracy
podjeto prébe okreslenia modelowego sposobu przeciwdziatania
zanieczyszczeniu srodowiska naturalnego substancjami szkodli-
wymi wymywanymi z odpadéw pochodzenia komunalnego.

W pracy przedstawiono docelowe miejsca badan, ktérymi byty
komercyjne skfadowisko odpadéw w Sobuczynie, ktdre zostato
przeanalizowane pod katem wspétczesnych wymogow prawnych
szczegbtowo okreslonych w Rozporzadzeniu Ministra Srodowiska
dotyczace lokalizacji, budowy i prowadzenia sktadowisk odpadow
oraz zakres, czas i czestotliwosé, a takze sposéb i warunki prowa-
dzenia monitoringu sktadowisk odpadéw oraz nielegalne sktadowi-
sko w Biatej i wptyw niekontrolowanego rozprzestrzeniania zanie-
czyszczen na srodowisko przyrodnicze w obrebie ,sktadowiska”.

heavy metals), because organisms respond both to their scarcity
and excess, and changes in their proportions. Each soil next to
the factors such as bedrock, time or direction of the process of
soil formation is subject to constant change, including the an-
thropogenic. The soil should, therefore, be the subject of special
protection, and the direction and size of changes in soil should
be kept under study (monitoring). The primary function of the soil
is to provide suitable amount of biomass to produce the desired
quality. In the natural growth, development and yield of plants are
limited by many factors, which can be represented in the system
soil-climate—plant. These factors interact with each other, in ac-
cordance with the laws of nature. When these environmental fac-
tors are accompanied by human activity, there is a transformation
of the environment, which can lead to degradation. The degree of
contamination of soils depends not only on the dose and chemi-
cal properties of the contaminants but also on the physico-chem-
ical characteristics of the soil cover.

Soil is an extremely complex solution is characterized by a cer-
tain system properties, which are properties may be greater or
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lesser degree — depending on the capacity of the soil buffered,
modified business man. The scope and size of these changes
should be examined periodically.

The study area

Sand-limestone soils in the vicinity of a landfill site in Sobuczyna
were used:

They were taken directly outside the Department at a distance
of 25, 50 and 100 m during April, May, June, July, September
and October, 2013. Soil material for the study was obtained at a
depth of 0—20 cm. At each distance, 10 samples were collected.

At the same time and, at the same distances, same amounts of
samples were also collected from green plants, depending on the
season. The leaves, stems and roots of these plants were exam-
ined for the content of heavy metals such as copper, zinc, chromi-
um, cadmium, lead, nickel and polycyclic aromatic hydrocarbons.

Sand-limestone soils in the vicinity of illegal landfills in the Biala
charged were: collected-directly at 25, 50 and 100 m during April,
May, June, July, September and October 2013. Soil material for
the study was obtained at a depth of 0—20 cm. At each distance,
10 samples were collected.

Also at the same time and at the same distances, the same
amounts of samples were taken collected from green plants, de-
pending on the season. The content of heavy metals and the
occurrence of PAH have been studied in leaves, stems and roots
of these plants.

Soil pH: The pH of the soil in the vicinity of the landfill in So-
buczyna is 6.9-7.6. In contrast, the pH of the surrounding illegal
landfill in White is 7.68-7.82. pH measurement of soil samples is
performed in accordance with ISO 10390:1997

Heavy metals in soil and plant samples were analysed using
laboratory equipment — atomic emission spectrometer with in-
ductively coupled plasma.

The PAHSs in soil samples and plant samples were analysed us-
ing high-performance liquid chromatograph column C-18.

2. RESULTS AND ANALYSIS

The results of the landfill in Sobuczyna, i.e. heavy metals in soil
at pH 6.9-7,6 are presented in Table 1.

Observing the data in the table to determine the migration of in-
dividual metals in the soil in the area of commercial landfill waste
and, therefore, buildings designed and protected against uncon-
trolled proliferation of soluble forms of pollution. Research con-
firms the assumption that the methods used for controlling soil
are largely protective barrier. Do not isolate it completely from
landfill, but significantly reduces the migration of harmful sub-
stances into the environment.

The results of research on illegal landfill in the Biala near
Czestochowa heavy metals in soil at pH 7.68 and 7.82 are pre-
sented in Table 2.

The impact of the migration of metal compounds is not only the
security of the landfill but also the amount of storm water sup-
plied to the soil. In the case of illegal garbage, metal concentra-
tions in soils decrease with the distance from the place of storage,
but much higher than the concentration within the protected area,
as is the case for landfill Sobuczyna.

Overall, the comparative analysis of heavy metals in the soil al-
lows the following conclusions:

* Highest content of heavy metals in the tested soil samples
found in the month of October right by the Department, and
the lowest at 100 m from the commercial landfill in Sobuczyna.

* Highest levels of heavy metals in soil samples observed in
the month of May for illegal landfill in Biala, and the lowest
level occurs in the month of July at a distance of 100 m from
the landfill.

The results of the landfill in Sobuczyna — PAHSs in soil at pH 6.9
and 7.6 are presented in Table 3.

The highest concentration of PAHSs in soil is in the month of June
directly to the Department, while the lowest content is in the

month of October in the area away from the facility about 100 m.

Table 1. Contents of heavy metals in the soil around the site in Sobuczyna during the six months

Distance (m) Metals April May
0 Zn 84.80 84.80
Cu 27.50 27.90
Pb 43.30 43.30
Ni 14.00 14.00

Cd 0.74 0.74

25 Zn 84.12 84.11
Cu 27.30 27.70
Pb 42.10 42.00
Ni 13.80 13.80

Cd 0.74 0.73
50 Zn 84.10 84.00
Cu 26.90 26.70
Pb 42.00 41.80
Ni 13.20 13.10

Cd 0.69 0.68
100 Zn 82.00 82.00
Cu 26.80 26.50
Pb 42.00 41.70
Ni 13.10 13.10

Cd 0.68 0.66

Source: own research.
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June July September October
84.90 84.10 83.80 84.90
27.90 27.00 28.60 29.80
43.70 42.80 43.30 47.50
14.60 14.00 14.00 16.70
0.75 0.74 0.74 0.79
84.10 83.80 81.70 83.80
27.70 27.00 27.90 29.20
43.10 42.60 42.10 46.80
14.60 13.90 13.80 15.80
0.74 0.73 0.74 0.69
84.10 83.80 79.90 80.70
26.90 26.60 27.10 28.30
42.60 42.10 42.00 44.50
14.10 13.40 13.20 14.30
0.69 0.69 0.69 0.66
82.60 83.00 77.60 76.30
26.80 26.10 25.40 27.30
42.60 42.00 42.00 43.80
14.10 13.10 13.10 12.70
0.68 0.67 0.68 0.62
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Table 2. Contents of heavy metals in the soil in the area of illegal landfills in Biala in the six months

Distance [m] Metals April May
0 Zn 243.40 256.20
Cu 36.39 37.22
Pb 59.55 59.60
Ni 19.03 21.20
Cd 0.76 0.84
25 Zn 193.50 213.50
Cu 35.73 31.21
Pb 41.46 42.40
Ni 14.50 18.70
Cd 0.56 0.51
50 Zn 184.40 197.20
Cu 26.84 25.14
Pb 40.56 41.60
Ni 11.20 14.30
Cd 0.46 0.43
100 Zn 103.60 112.40
Cu 19.59 18.43
Pb 39.34 38.20
Ni 8.74 9.20
Cd 0.39 0.41

Source: own research.

The results of research on illegal landfill in the Biala near Czestocho-
wa-PAHSs in soil at pH 7.68 and 7.82 are presented in Table 4.

On the basis of the tabular data and the observation of the graph,
it can be concluded that the highest content of PAHs in soil is in
the month of July directly on the illegal landfill, while the lowest
content is in the month of April on the ground away from the il-
legal landfills by 100 m.

Based on the analysis of PAHs in soil in Sobuczyna ( at the land-
fill) and in Biala it can be stated that high levels of hydrocarbons
in soil samples is directly in landfills, and the lowest level ob-
served at a distance of 100 meters from the aforementioned sites.
The results of the landfill in Sobuczyna — heavy metals in plant
material at pH 6.9 and 7.6 — are presented in Table 5.

The results of research on illegal landfill in the White near
Czestochowa — heavy metals in plant material at a pH 7.68 and
7.82 are presented in Table 6.

As in the case of the soil, the plant material’s metal content propor-
tionally decreases with increasing distance from landfill sites. Be-
cause green plants have the ability to accumulate metals in their
tissues, very significant impact on their quality is protected against
leaching landfills available forms of these compounds. It can be
observed that within the storage space, illegal content is in some
cases even by one order higher than for a commercial installation.
Overall, the comparative analysis of heavy metals in plant material
allows the following conclusions:

June July September October
226.30 214.20 243.70 244.60
35.31 34.43 35.31 36.80
54.20 52.30 57.65 58.70
19.10 18.30 19.20 24.40
0.73 0.69 0.71 0.79
180.60 161.10 204.30 196.90
33.21 32.22 35.12 36.34
40.50 38.70 52.21 52.56
14.60 12.40 16.30 22.60
0.51 0.61 0.60 0.67
174.20 154.20 197.80 187.50
24.31 24.12 31.65 29.87
39.20 32.20 49.13 47.76
11.20 9.23 12.40 18.90
0.45 0.42 0.56 0.56
102.10 100.40 121.20 102.20
16.51 11.80 13.12 17.90
35.30 32.00 41.26 42.79
7.73 5.78 8.60 9.11
0.40 0.36 0.43 0.41

» Highest content of heavy metals in the tested samples of
plant states right on the Department, and the lowest at
100 m from the commercial landfill in Sobuczyna.

» Highest levels of heavy metals in plant samples is observed
directly on an illegal landfill in Biala, while the lowest level is
100 meters from the landfill.

PAHSs in plants both in the vicinity of the site in Sobuczyna com-

mercial as well as in the area of illegal landfills in the White stands

at approximately 160 uM/kg DM.

3. CONCLUSIONS

The essence of research was the soil and plant material obtained
from the area of commercial landfill Sobuczyna and illegal land-
fills in the Biala near Czestochowa. Comparing the results of re-
search related to the impact of municipal waste and contained in
them heavy metals and polycyclic aromatic hydrocarbons on the
quality of both soil and plant material begs the conclusion that a
much higher level of harmful substances observed in samples of
soil and plants from an illegal landfill in White, which confirms the
previously established theory. Clearly proves that the illegal landfill
is hazardous to both the environment and the health and life of
humans. The reason for this may be that these wastes are un-
sorted, e.g. you can find it there either inert waste other than inert
and dangerous. Also backing the illegal landfill is not secured by

Table 3. The content of PAHSs in the soil around the site in Sobuczynan in the six months

PAHSs in the soil in the vicinity of the site in Sobuczyna

Distance [m]

April May June July September October
0 586 571 595 558 563 498
25 584 584 591 567 547 512
50 497 511 586 542 556 496
100 492 494 498 521 489 488

Source: own research.
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Table 4. PAH content in the soil in the area of illegal landfills in Biala in the six months

Distance [m]

April

0 774
25 776
50 732
100 690

PAHs in the soil in the vicinity of the site in Sobuczyna

May
777
762
763
778

June

758
765
778
769

July
787
778
734
756

September
765
743
746
743

October
732
733
723
71

Source: own research.

any collateral, and thus may even result in contamination of the
environment. This threat is related to the fulfilment of the unsealed
pits, through contamination of groundwater and surface water, the
impact of odorous, bacteriological contamination threat.

Preventing uncontrolled pollution and reducing the negative im-
pact on the environment and human health resulting from the
production and management of waste is appropriate to comply
with the rules and requirements applicable to commercial land-
fills. Hence, the great importance of the Act of 14 December
2012. Waste, as it determines the measures to protect the en-
vironment, human life and health, reducing the overall impact of
resource use and improving the efficiency of such use, prevent-
ing and reducing the negative impact. To define a model way of
preventing environmental pollution by harmful substances eluted
from the municipal waste, the ideal solution would be to use a
commercial landfill monitoring, which will provide the necessary
information related to the activities to protect the environment. In
conclusion, it is of great importance: segregation of waste, reuse
of materials, recycling, waste disinfected with lime chlorinated
and then overwhelm their material inertia, the gateway isotopic
entry positions for the detection of radioactive substances, the
inspection station to verify the quality and consistency of norm
entering the landfill wash for cleaning and disinfecting the wheels
and chassis of vehicles leaving the landfill leachate treatment

plant operating on the principle of reverse osmosis, accommo-
dation of selective storage of recyclable materials, construction
requirements taking into account the hydrogeological conditions,
requirements for systems solutions leachate drainage, geoiso-
lation using natural geological barrier and sealing surface and
side walls (supplemented by a synthetic insulation, designed in
a way that takes into account the composition of the waste and
geotechnical conditions of storage) requirements for installation
of drainage systems solutions landfill gas (purified and used
them for energy purposes), methods of securing the protective
green belts (consisting of trees and shrubs limiting the emission
of: odour and dust, spreading rain through wind, noise and traf-
fic impacts of animals, the formation of aerosols and fire), and
land reclamation. Waste separation has both environmental and
economic benefits, as municipal wastes are rich in substances of
biological origin, which constitute one of the major nuisances in
large clusters, and at the same time are the causes of the deg-
radation of agricultural land. Restoration of the environment of
these substances should be the goal soil economic and environ-
mental. Therefore, the current and projected composition of mu-
nicipal waste makes them potential resources, insufficiently used
economically. Selective collection and comprehensive utilization
of municipal waste requires proper city structure and technical
equipment, and so is most advanced in developed countries.

Table 5. Contents of heavy metals in the plant material in the vicinity of the site Sobuczyna

Distance [m] Metals April May
0 Zn 32.13 33.45
Cu 7.30 7.34
Pb 6.89 7.01
Ni 3.13 4.06
Cd 2.60 3.45
25 Zn 31.23 33.24
Cu 7.30 7.30
Pb 6.78 6.98
Ni 3.08 3.81
Cd 2.56 3.22
50 Zn 29.22 32.32
Cu 7.21 7.21
Pb 6.65 6.71
Ni 3.12 3.17
Cd 2.55 3.12
100 Zn 27.28 32.21
Cu 711 7.21
Pb 6.13 6.71
Ni 3.12 3.17
Cd 2.55 3.09

Source: own research.
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June July September October
32.65 32.64 31.76 31.34
7.33 7.23 7.30 7.32
43.70 42.80 43.30 47.50
4.61 4.32 4.21 3.71
3.41 3.45 3.12 3.71
32.40 32.43 31.45 31.21
7.32 7.22 7.28 6.89
43.10 42.60 42.10 46.80
4.58 3.99 3.98 3.43
3§32 343 3.1 3.43
31.87 31.81 31.11 31.19
7.26 7.22 7.28 6.45
42.60 42.10 42.00 44.50
4.23 3.76 3.58 331
3.31 3.12 3.03 331
31.65 31.60 31.09 31.11
7.26 7.21 7.26 6.45
42.60 42.00 42.00 43.80
4.21 3.77 3.21 2.98
3.12 3.01 2.98 2.98
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Table 6. Contents of heavy metals in the plant material in the area of illegal landfills in the Biala

Distance [m] Metals April May June July September October
0 Zn 1741 1725 172.5 1731 173.6 1741
Cu 21.2 213 20.4 20.3 21.2 21.2
Pb 47.5 41.3 413 42.8 43.3 475
Ni 6.34 6.21 6.21 5.65 5.45 6.34
Cd 23.3 23.1 23.1 23 23.2 23.3
25 Zn 167.3 171.2 171.3 169.4 168.3 168.3
Cu 20.2 21.3 20.2 20.0 211 20.2
Pb 46.8 40.3 40.3 42.6 421 46.8
Ni 6.21 6.20 6.21 5.34 5.21 6.21
Cd 22.8 22.7 21.2 18.8 19.4 223
50 Zn 163.3 169.3 168.3 164.3 165.2 161.3
Cu 20.1 20.5 20.0 20.0 20.6 20.0
Pb 43.5 37.9 38.8 421 42.0 445
Ni 6.21 6.10 6.10 4.89 5.10 6.20
Cd 223 224 21 18.1 18.9 22.1
100 Zn 161.8 167.5 166.9 161.6 163.0 161.1
Cu 20.0 19.8 19.8 19.8 20.2 20.0
Pb 431 37.3 37.8 42.0 42.0 43.8
Ni 5.98 5.87 5.87 4.45 5.10 5.99
Cd 21.7 11.8 19.7 17.8 18.8 21.7

Source: own research.
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