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FACTORS OF ENVIRONMENTAL CONDITION OF TERRITORIES ADJOINED TO
MUNICIPAL SOLID WASTES LANDFILLS

V. Andronov, Doctor Sc. (Eng.), Prof.
V. Koloskov, Cand.Sc. (Eng.), Assoc. Prof
National University of Civil Defence of Ukraine

vul. Chernyshevs ’ka, 94, Kharkiv, 61023, Ukraine. E-mail: koloskov@nuczu.edu.ua

In the represented work, the factors affecting the territories adjoined to the landfills of municipal solid waste under
the influence of an environmentally hazardous man-made object are analyzed. The analysis revealed that the
environmental condition of such territories is affected by the risk factors that are introduced as a result of emergencies
occurring at landfills of municipal solid waste, in particular, fires. Indexes and indicators used in the practice of
assessing the negative impact on the environmental condition of territories are analyzed. The analysis found that the
environmental assessment of areas adjoined to hazardous man-made objects should be made taking into account
complex multifactorial environmental impacts, in particular those due to emergencies at landfill sites.

Key words: environmental condition, municipal solid wastes, landfill.

Introduction. Significant anthropogenic and man-
made congestion of the territory of Ukraine and other
countries of the world due to pollution of all
components of the environment poses risks for the
safety of the state and the population. One of the most
important directions of state policy in modern
conditions is to increase the level of ecological safety,
provided that the requirements of the norms and safety
standards applicable in the respective sectors of the
economy are met. A significant level of environmental
hazard is caused by man-made facilities created for the
accumulation of municipal solid waste. In particular, the
occurrence of fires causes a sharp increase in the level
of environmental hazards for the areas near them. This
effect is associated not only with the emergence of toxic
combustion products, but also with the use of various
methods and means of extinguishing fire using water,
which leads to the intensification of the spread of
pollutants formed during the storage of waste. Despite
the existence of environmentally sound waste
technologies. this problem is urgent for many countries

MR = e
around e wWornd.

In the course of human life a large amount of waste
pé caficrems onigm 1S formed. Waste storage sites are
powerul long-t=rm sources of environmental pollution.
The mesnsity of the negative impact of these objects on
the surrounding areas is further enhanced by the
formation of multi-component mixtures on them by
mixing with a wider range of waste, including debris.
Unfortunately, not all of Ukraine's population is
currently covered by the municipal waste collection and
removal system. Thus the problem of unauthorized
landfills and sanctioned landfills that do not meet the
requirements of the technical regulations is ‘a major
problem..

Providing the necessary conditions for safe
operation or elimination of such objects is significantly
complicated by the fact that their locations are usually
chosen on the basis of the desire to use vacant distant
territories which are difficult to reach. On the other
hand, these areas of land, when analyzed in detail, are
classified as belonging to nature conservation or
sanitary zones, which, on the one hand, increases the
environmental damage caused by the operation of the
object and, on the other, narrows the possibility of
applying classical sanitary measures to it.

Characteristic properties of an unauthorized or
unordered landfill are the dynamics of the area it
occupies, as well as the variability of the composition of
the waste placed thereon, which in turn increases the
uncertainty in the assessment of the level of
environmental safety. The implementation of dynamic
environmental management requires a qualitatively new
approach to assessing the effects of negative impacts on
it. Taking into account the cumulative effect of various
factors, the accumulation of the effect of the impact, the
relationship between landfill environmental indicators
and risk factors for emergencies, etc., requires a
transition from methods of direct impact assessment to
methods of predicting these results in the future, which
will not only ensure the task the required level of safety,
but also to increase the effectiveness of the protective
measures implemented to it. Given the scarcity of
resources for eliminating the effects of harmful effects
on the environment, the urgent problem is to assess the
environmental condition of territories adjoined to
municipal solid wastes landfills, especially unauthorized
ones, as objects of man-made technogenic activity.

Purpose of the work. The purpose of the
represented work is to determine the factors that define
the environmental condition of territories adjoined to
municipal solid wastes landfills. To achieve this aim,
the following task was set and solved:

- to analyze the indicators of environmental
condition and criteria for its evaluation.

Analytical research materials and results.

The analysis of man-made and natural-occurring
emergencies occurring within municipal solid waste
landfills and other types of garbage demonstrates the
presence of relationships between environmental
hazards and the risk factors that may arise within them.
For example, in Ukraine and the world, landfills of
varying uses are causing landslides and collapses of
large masses of waste and contaminated soil, the
consequences of which in some cases are catastrophic.

In recent years, there has been an increase in the
number of catastrophes at similar sites with human
casualties, the statistics of which are summarized in
Table 1. As it may be seen, Ukraine is also present on
this list with the catasptrophic landslide which took
place in 2016, at the landfill near Velyki Hrybovychi
(Lviv region).




Table 1 — The biggest recent emergencies
at the municipal solid wastes landfills

Name of the object, city and I
: Date of
country of location ke
victims
Wastes landfill, 19.02.2018 17
Maputo, Mozambique
Wastes landfill, Delhi, India | 01.09.2017

Wastes landfill, Conakry,
Guinea

22.08.2017 8

Wastes landfill,
Colombo, Sri Lanka

14.04.2017 28

Wastes landfill,
Addis Ababa, Ethiopia

12.03.2017 113

Wastes landfill,
Velyki Hrybovychi,
Lviv region, Ukraine

30.05.2016

Wastes landfill,
Guatemala City, Republic of
Guatemala

27.04.2016

Construction wastes landfill, | 20.12.2015 69

Shenzhen, China

All of the aforementioned catastrophes were
preceded by a breach of conditions for the accumulation
and storage of waste, and immediately before them in
most cases — a severe deterioration of meteorological
conditions in the form of rainfalls. However, the other
negative consequence of the described events, apart
from the deaths of people, was a significant increase in
the area occupied by the waste and their distribution to
the territory not adapted for their safe storage.
Therefore, we can conclude that the level of
environmental impact of such objects after such
catastrophes increases sharply.

Particularly, the problem of ensuring the safety of
landfills for waste storage is exacerbated if several
diversified emergencies coincide in time, as the total
magnitude of the negative impact on the environment
increases significantly. In particular, during a fire at a
landfill, direct monitoring of the mass of waste in order
to assess the risk factors for landslides or other
emergencies is significantly complicated due to the high
temperature of burning substances.

As you can see from the examples above, the issue
of reducing the risk of emergencies and ensuring
environmental safety at landfill sites must be addressed
in the light of all relationships. It should be noted that
even under normal conditions, the landfill for landfill
storage is an essential condition for the successful
implementation of measures and means to ensure
environmental safety is the placement of waste mass in
isolation from the environment. This requires, in
particular, the retention of waste on a dedicated
restricted site without spreading to the adjacent territory
the waste and its decomposition products.

The analysis of the literature revealed the lack of a
comprehensive generalized method of integrated
assessment of the environmental condition of the
territories, which is primarily due to the wide variety of
factors affecting the environment. Current developments
on the methodology for assessing the environmental
condition of territories are generally based on the
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following two approaches: expert and design. The
expert approach, presented in particular by works [1-4],
is based on the formation of conclusions by a group of
experts on the results of studying large volumes of
initial data. A common disadvantage of such assessment
methods is the neglect of the limit values of the
indicators set in the normative documents and, as a
result, the absence of clearly established quantitative
values that would characterize the transition of the
territory from one state to another. The application of
the computational approach allows to overcome this
problem by defining some generalized index by
summing the estimates by individual indicators, usually
using weights [5-10]. However, the obtained index
values are more suitable for comparing territories with
each other than for determining absolute indicators of
environmental condition.

These studies are used to evaluate different sets of
indicators. For example, the methodology proposed in
[9] for the integrated assessment of the environmental
condition of territories is based on the calculation of the
integral criterion for the atmospheric, hydrosphere,
lithosphere and biosphere, which should be determined
from official reporting data obtained from the UN
Guidelines [11]. The general list of such indicators. as
set out in the aforementioned Guide, includes only the
most important ones established
preparation of environmental reporis z2nd the
of future environmental safety. Properiy
indicators from the list [11]. ¢
data of sufficient capacity amn
determine the main trends of &
to identify the sources
environmental impacts, and to evaluzss
of measures to improve the cnvironmesssl comdimom
However, it should be noted that these
aimed at establishing summary conclusions zbout the
environmental condition of the territory, as evidenced.
in particular, by the units in which these values are
measured, for example: pollutant emissions into the air
— thousands of tons per year; freshwater renewable
resources — million m’ per year; waste generation —
million tons per year, etc.

Thus, it can be concluded that the approaches
presented in modern works to solve the problem of
environmental assessment of the territories are focused
mainly on generalized assessment and forecasting, and
therefore their practical application for the dynamic
operational management of environmental safety is
significantly complicated.

Since the real conditions for the functioning of
natural processes in the environment are characterized
by the influence of a complex set of negative factors,
the evaluation of the result of their action should be
based on the dynamic models of the emergence of
environmental responses under the influence of these or
other factors. Ecological processes should be considered
as an integral set of chemical, biological, geological,
technogenic and other processes occurring in
ecosystems of different levels. In this approach, they are
analyzed as open systems using a synergistic approach
[12]. This approach has been successfully used in
various studies on population ecology, and its
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implementation in other fields of environmental science
is relevant, especially in combination with simulation
methods, the application of which allows to
significantly expand the boundaries of the studied state
of ecosystems. The basics of the concept of integrated
ecological assessment of natural-technogenic objects,
which is the basis of the presented research, are outlined
in works on environmental safety [12-16]. The general
approach to model creation used by the author in
research is outlined in [17]. ,

Separate use of separate approaches to the control of
adverse effects on the atmosphere, hydrosphere and
lithosphere does not allow for integrated environmental
protection, since their relationship is not taken into
account by the movement of pollutants between
different elements of the environment. This approach, in
particular, means narrowing the task of protecting the
environment to the implementation of measures to
reduce individual indicators by redistributing the factors
of environmental impact between its elements without
practically reducing the level of that impact as a whole.

Based on the above, the conclusion must be made
that the assessment of the environmental condition of
the territory should be considered in the following
definition: "the process of comparing the totality of
environmental conditions of objects with certain norms,
taking into account the potential impacts of external
factors, in particular, risk factors for emergencies." In
this sense, when assessing the results of negative
impacts on the object and the environment, it is
necessary to take into account the greatest number of
individual features of the object at the risk of occurrence
of an anthropogenic or natural character on it.

Conclusions. The main result of the work is the
established approach to evaluation of the factors of
environmental condition of the territories adjoined to
the municipal household wastes landfills. It is found that
environmental condition of such territories is influenced
both by the landfill functioning processes and the
emergencies taking place on the landfill area. The
further research has to be directed on evaluation of
formalized parameters for assessment of the impact of
these factors on environmental condition of the territory.
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®AKTOPH EKOJIOTTYHOT O CTAHY TEPHTOPIH, IIPH/IETTTHX JIO ITOJIITOHIB
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V mpexcrapieHiit poboTi MpoaHanizoBaHO (HaKTOpH, SKi BIUINBAIOTh Ha TEPUTOPIi, IPUIETIIi 0 MOJIrOHIB TBEPIHMX
noOyTOBMX BiIXOMiB MiA BIUIMBOM €KOJIOTiYHO-HEOE3MEeYHOr0 TEXHOTCHHOro 00°ekTy. B pesymbrari anaimizy
BCTaHOBJICHO, IO Ha €KOJOTiYHMI cTaH MOAIOHMX TEPUTOpPiN BIUIMBAIOTH (GaKTOpW HeOGe3NeKH, sKi peali3yroThCs
BHACIIIOK Ha[3BUYaMHMX MOAil, mo BinOyBarOTHCS Ha MONIrOHaX TBEPOMX IMOOYTOBHX BiIXOMiB, 30KpeMa, MOMKEXK.
IMpoaHanizoBaHO NMOKA3HUKHU Ta iHAMKATOPH, IO BUKOPHCTOBYIOTHCS y MPAKTHUII OLIHIOBAHHS HETATMBHOIO BILIMBY Ha
€KOJIOTIYHMI CTaH TepuTOpid. B pesynbTari aHani3y BCTaHOBJIEHO, IO OI[HIOBAaHHSA €KOJIOTIYHOTO CTaHy TEPHUTOPI,
NPWIETNUX 10 HeOE3MEYHNX TEXHOTeHHMX 00’ €KTiB, Mae BiOyBaTHCS 3 ypaXyBaHHAM KOMIUIEKCHUX GaraTo(akTOpHUX
BIUTUBIB Ha JOBKIJLUIA, 30KpeMa, BHACIIIOK HaI3BHYaHMX MOMIii HA TEPUTOPIM MOIITOHIB.

Knrwuoei cnoea: exonoriyHmii CTaH, TBEPIi MOOYTOBI BiIXOIH, IOJIIrOH.
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