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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, fues. 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.

Rey 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
occlurence 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 fue using water,
which leads to the i:rtensifrcation of the spread of
pollutants formed during the storage of u'aste. Despite
the eristence of gnrirsnmentall)' sound waste
-;tcbtcl.rsies. thl: Froblem is urgent for many countries
mi:nJ*e *.crid

Xl $e ;"-ca5e of hr:oan life a large amount of waste
:f iderem c:r *i.sin rs fcrrmed. Waste storage sites are

prrertd t 
=rre-rerm 

scrurces of snvironmental pollution.
The irilnhill- of Se negative impact of these objects on
fre 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 diffrcult 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 dlmamics 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 ofnegative impacts on
it. Taking into account the cumulative effect of various
factors, the accumulation of the effect of the impact, the
relationship between landfrll 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 landfrlls. 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
landfrlls 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 l. As it may be seen, Ukraine is also present on
this list with the catasptrophic landslide which took
place in 2016, at the landfrll near Velyki Hrybovychi
(Lviv region).
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Table I - The biggest recent emergencies
at the municipal solid wastes landfills

Name of the object, city and
country oflocation

Wastes landfill, t9.02.2018

Wastes landfill. Delhi. India 0r.09.2017

22.08.2017

Wastes landfill,
Colombo. Sri Lanka

t4.04.2017

Wastes landfill, t2.03.2017

Wastes landfrll,
Velyki Hryborychi,
Lviv region, Ukraine

30.05.2016

Wastes landfill,
Guatemala City, Republic of

Guatemala

27.04.2016

Construction wastes landfill, 20.12.2015

AII of the aforementioned catastrophes were
preceded by a breach ofconditions 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

following two approaches: expert and design. The
expert approach, presented in particular by works [l-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 characterrze 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 ofterritories is based on the calculation ofthe
integral criterion for the atmospheric, hydrosphere.
lithosphere and biosphere, which should be determined
from official reporting data obtained from the L-\-
Guidelines Il]. The general list of such rndicat--rs. -.
set out in the aforementioned Guide. rn;1uce. :-'_. --=
most important ones esub[shed ::: ::. _: -:.
preparation of en\:ironmenial r;p--:-_: '-: ::: :_::: -----:
of future environmEntal s-t;; i:::e:-- -.::-_=:
indicators from the h:: -l-_. :::r:; ; :.. : ;*r*{ ;:
data of sufficient caFe-':t, '-: :-= :-- --=i L, . -.

determine the mai-o trelis :: -i; :-t3i :: : =:::-:r-*:.to identfi'the sour;es =; ::-----sr= :: r.n-:
environmental impa; 1.. axc : -":--== - :i:;=, =e. "of measures to imprc'r-e -ie 

=n-.=::=:-_ ::E_1:4_
However. it should be nora,j ila: r.cff rni:-;:.:r r=
aimed at sstafh5hing summar]- conclusi.-n-. o-rr+,i.r =-environmental condition of the territon-. as errdenlerl
in particular, by the units in s-hich these values are
measured, for example: pollutant emissions into the air
- thousands of tons per year; freshwater renewable
resources - million mr 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 dlmamic
operational management of environmental safety is
signifrcantly 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. Epological processes should be considered
as an integral set of chemical, biological, geological,
technogenic and other processes occurring in
ecosystems ofdifferent 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 ofthe presented research, are outlined
in works on environmental safety |2-161. The general

approach to model creation used by the author in
research is outlined in [7].

Separate use ofseparate 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 envirot'-ental 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
ihe tsrriton- should be considered in the following
dsfinition: "the process of comparing the totality of
Enrironmental 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 ofthe object at the risk ofoccurrence
ofan 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 landftll area. The
further research has to be directed on evaluation of
formalized parameters for assessment of the impact of
these f4ctors on environmental condition of the territory.

REFERENCES
1. Leung, W., Noble, B.F., Jaeger, J. A. G. .

Gunn, J. A. E. (2016), "Disparate perceptions about
uncertainty consideration and disclosure practices ix
environmental assessment and opporhrnities for
improvement", Environmental Impact Assessment

Review, vol. 57 , pp. 89-100.
2. Global Assessment of Human Induced Soil

Degradation (GLASOD) [Text] / Users Guide to the

GLOBAL DIGITAL DATABASE,1991. -230 p.

3. WWF International (2007), Living Planet Repon
2 0 0 6, Gland, Switzerland, 2007.

4. Baranovskyi, V. A. (2001), Ekolohichn;
heohrafiia i ekolohichna kartohrafiia fEcolog.r:ai
geography and ecological cartographyl. Klin-.
Fitosotsiotsentr, 252 p.

5. Ji, C., Hong, T. (2016), "Comparativs analr5is ::
methods for integrating various environmental imry.-a:-o

as a single index in life cycle asses:rm:*

Environmental Impact Assessment Review, vol. 57, pp.
L25-135.

6. Webb, J. A., Schofield, K., Peat, M, Norton, B. S.,

Nichols, S. J., Melcher, A. (2017), "Weaving common
threads in environmental causal assessment methods:
toward an ideal method for rapid evidence slmthesis",
Freshwater Science, vol. 36, no. l, pp. 250-256.

7. Aydi, A., Zairi,M., Dhia, H. B. (2013),
Minimization of environmental risk of landfill site using
fuzzy logic, analyical hierarchy process, and weighted
linear combination methodology in a geographic

information system environment", Environmental Earth
Sciences, vol. 68, issue 5, pp. 1375-1389.

8. Makarovskyi, Ye. L., Soloviov, O. V., &
Kovalenko, H. D. (2005), Ecological Atlas of Kharkiv
Region, Kharkiv, UkTNDIEP, 80 p.

9. Belogurov, V. P. (2014), "Elaboration of a

methodology for integral estimation of ecological state

of territories", Eastern-European Journal of Enterprise
Technologies, no. 5/10 (71), pp. 25-29.

10. Kozulia. T. V.. Yemelianova. D. I..
Kozulia, M. M. (2014), "Complex ecological estimation
of natural and manmade complexes which basis on
MIPS- and risk analysis", Eastern-European Journal of
Enterprise Technologies. no. 3/10 (69), pp. 8-13.

ll.European economic commission UN (2007),
Monitoring okruzhajushhej sre$t: rukovodsfvo po
primeneniju jekologicheskih pokozatelej v stranah
Vostochnoi Evropy, Kqvkaza i central'noj Azii
[Environmental Monitoring: A Guide to the Application
of Environmental Indicators in Eastern Europe, the
Caucasus and Central Asia], European economic
commission UN, 108 p.

12. Plyatsuk, L. D., Chemish, E. Yu., Plyatsuk, D. L.
(20L4), "Synergetics: ecosystem processes",
Trqnsactions of Kremenchuk Mykhailo Ostrohradskyi
National University,no. 612014 (89), pp. 137-142.

13. Lysychenko, G. V. (2008), Pryrodnyj,
tehnogennyj ta ekologichnyj ryzylry: analiz, ocinka,
upr att I innj a [Natural, technogenic and ecological risks:
analysis, evaluation management]. Kyiyv, Naukova
dumka, 543 p.

14. Harlamova, E. V., Malevanyj, M. S.,

Pljacuk, L.D. (2012), "Theoretical bases managements
b-v ecological safety of the technogenic loaded region",
Ecological Safety, no. I (13), pp.9rl2.

15 Shevchuk. V. Ja.. Satankin. Ju. M..
Biljar-s'kg, G. A. (2004), Ekologichne upravlinnja,

[Ecolo-eical management], Kyiyv, Lebid', 430 p.

16. Prykhodko, M. M. (2012), "Theoretical and

merhodological fundamentals of geosystems' ecological
safet-r''. The scientific issues of Ternopil Volodymyr
Hnniuk National pedagogical university, series:
g:ryraplry', no. l(31), pp.179-191.

1-. Shannon, R. (1978), Systems Simulation: The Art
;ci Science, Moscow, Mir, 418 p.

1S. Koloskov, V. (2018), "Improvement of method
:i as-sessment of environmental condition of territories
C_'cined with environmentally dangerous technogenic
ri-r e;ts". T e c hn o g en i c - e c o I o gi c al s afegt, no. 4 (2 I 20 | 8),
g. !1-61.

2:a



oAKTOPU EKOJIOTITIHOTO CTAHY TEpnTOpIfi, npnIErJInX FO nOJTITOHTB
TB EPFUX nOEyTOBnX BTFXOtrrB

B. A. Andponoe, d.m.ru., npoQ.
B. IO. Ronocxoe, x.m.n., dotq.
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Y upegcraueuifi po6ori npoaHali:onano (paxropra, .rxi snnnnarcrb Ha reprrropii, nplnreui Ao nolirouin rBepArlrx
[o6yroBr4x eiAxoAie uiA srurtlBora enororiqno-ne6eaneqnoro rexnoreHHofo o6'exry. B pesylrrari anali:y
BcraHoBJIeHo, Iuo Ha eroloriqnufi cran noAi6Hlx repuropift nuunarorr Qarropu ne6eluexu, xxi pealisyrorrcr
sHacriAox naA:nuqainrx uoAifi, ulo ri46ynarorrcs Ha uoriroHax rBepArzx no6yronrx si4xoAin, 3oKpeMa, noxex(.
IlpoaualisonaHo loKa3HIIxu ra iuaHraropr4, ruo Br,rKopr,rcroB)'rorbcr y npaxrnui ouinronaHH-fl HerarnBHoro BnnfBy Ha

exororiqnnf craH repl4ropiil. B pesynrrari aHaliry BcraHoBJreHo, ulo oqiruoeaHHr eKoJrofiqnoro crany repraropifi,
npl4nernlD( 4o ne6elnevnl{x rexHofeHn[x o6'exris, uae ni46ynarr4cs 3 ypaxyBaHHrM KoMrrJrexcHrrx 6araro$axropuror
snnuBir ua 4onri.ruu, 3oKpeMa, sHacriAox na4:ervaftnnx uoAifi ua repraropifi uoliroHin.

Knnqoei cnoea: erororiqnrafi cran, rnep4i no6yroni niAxoAu, noliron.
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