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The regulatory framework for waste management was analyzed. The dynamics of accumulation and structure of
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AHoTauis:

Jlwooe SAHKOBChKA, Ceimnana HOBHIIBKA, I:0p YEBOJJA. CYUYACHUI CTAH TA
IMEPCIIEKTUBHA MOJIEJIb VYIIPABJIIHHA TIOBYTOBUMHM BIIXOJAMU B TEPUTOPIAJIBHUX
I'POMAJIAX TEPHOIIILCHKOT OBJIACTI

Ipoananizosano Hopmamugny 6a3y Oast YNpaeuinHs GI0X00amu, OUHAMIKY HaxonuyenHs i cmpykmypy IIB y
mepumopianohux epomacax Tepnoninbcoroi obracmi, cywacHuli Cmau po30iibHo20 30Upamnis, IOHOGNEHHS, BUOAIEeHHSL
ma 3axopounennsi I1B, a makoaic nepcnekmusu Kiacmephoi Mooeni ynpaeiints 8i0xo0amu y pecioHi.

Ipoyec ynpasninns 6ioxodamu 6a3yemvCsi Ha OOKYMEHMAX 0ePIAHCABHO20 NAAHYSAHHS MA HOPMAMUEHO-NPABOGUX
axmax, 30kpema 3axonax Ykpainu «IIpo 0XopoHy HA8KOIUWINHBLO2O NPUPOOHO20 cepedosuwar, «IIpo ocnosHi 3acadu
(cmpameeito) Oepoicagnoi exonoziunoi nomimuku Ykpainu 0o 2030 poxyy, «llpo 3abesneuenns canimapHo2o ma
enidemionociunozo Orazononyyus HacenenHay, «IIpo oyinky enaugy Ha 006xinisny, «lIpo cmpameeiuny exonociuHy
oyinxyy, «llpo ynpaeninus eioxodamuy, Hayionanoniti cmpameeii ynpaeninns eioxooamu 6 Ykpaini 0o 2030 poxy,
Hayionanvnomy nnani ynpaeninus gioxooamu 0o 2030 poxy. 3axon Yrpainu «Ilpo ynpaeninus ioxooamuy € uepeogum
HO3UMUBHUM KPOKOM Y adanmayii YKpaincbKo2o 3aKOHO0A8Cmea 00 €6PONEUCHKUX CMAHOApmie y cepi ynpaeninms
gioxodamu. Basxciusumu yinamu peopmu ynpasnints 6ioxoodamu € CKOpouenHs 00Cs2i6 3axopoHeHHs 8iox00ie, nepexio
00 PO3YMHO20 CHONCUBAHHSA, PO30ITbHO20 300pY 8i0X00I8, peyuKtiney i y maxuil cnocio — 3MeHUuleHHs He2amueHO20
BNIUBY BI0X0I6 HA OOBKILISL MA JI00El.

3ziono 3 danumu 38imuocmi 6 TeproninbewbKitl 0baacmi, 8i0COMOK OXONNEHHS HACEAEHHA NOCY20I0 i3 30Upanis
nobymosux 8ioxodie 3a ocmanni 10 pokis 3pic necymmego: 6i0 65% 0o 70%. Obcsaeu ymeopenHs 8i0X00i8 KOIUBAIOMbCA
nepesasicro 6 mexcax 800-900 muc. m* (6auzvko 300 muc. monn) y pix i maroms mendenyilo 00 He3HauHo20 30inbULeH L.
s ix 3axoponenms euxopucmogyemvcsi Onuszbko 740  cmimmeszeanuwy. Ha cboeoowi, Hnapaxosyemvcs 115
NAcnoOpmu308aHUX NOAICOHIE, 3 aAKkux 47 3Haxoosmucsa y Yopmriecokomy pationi, 59 — y Teproninecoxomy ma 9 — y
Kpemeneyvromy.

Baoicnusum noxasnuxom y cghepi ynpaeninna nobymogumu 6ioxooamu € 3abe3neveHicms Konmeunepamu, y momy
yuci ons po3dinbHoeo 360py [IB. 3a oanumu Pecionanvrnoeo naany ynpaeninns eioxodamu Tepronintbcokol obnacmi, y
MICLKUX MEPUMOPIATLHUX 2POMAVAX KPAIO HAPAX08ylombcsl 0auzbko 12,5 muc. cMimmesux KOHmenepis, y momy 4ucii
1525 ona posdinbnoeo 300py IIB. Hatibinbwe xonmetinepie onn IIB y Tepebosraucwkiti (3400 00.), Teproninvcokii
(2750 00.), Jlanoseywkiti (2200 00.) ma Illymcoxin (2130 00.) epomaoax. Haiimenwe maxux Konmeunepie — y
ITiocaeywvxit (30 00.), Tlouaiscoxit (30 00.), Xopocmxiscokiu (35 00.), Cxaramcoxiu (50 00.), 36apa3zvkiii (60 00.) ma
Bopwiscwkiil (80 00.) epomadax.

LlJooo xommeiinepie 0as po3dinbhoco 300py IIB, mo mym cumyayis ckraouiua. Kowmeiinepamu maxoeo muny
sabesneueni nuue 29 (52,7%) epomad obracmi, y momy wucii 13 (72,2%) micokux mepumopianoHux epomao.

3 poxamu cnocmepicacmvca 3pOCMAHHA NOKA3HUKA 6NPOBAONCEHHA PO30LNIbHO20 30UpanHs 6i0X00i6 Y
mepumopianbHux epomadax odracmi, wo 3a ocmannui 10 poxie 3pic y 5,5 pasis. Tax, cmanom na 2016 p. copmysanns
6i0x00i6 npakxmukyeanocsi y merut, Hise 50 (4,7%,) nacenenux nynxkmis, y 2019 p. enposadiceno cucmemy po30iibHO20
30upanHs nodymoeux 6ioxo0ig (IIET-nisuwka, ckno, makyramypa) y 198 nacenenux nynkmax (18,7%), y 2024 p. — yeii
npoyec oxonus 276, wo cmarnosums 26% 6i0 ycix HaceleHux nyHKmis 0oracmi.

Touunarouu 3 2012 p., 6 obracmi npayioe cMimmecopmyseanbHutl kKomniekc 6 ceni Ilnebaniska nomyoicricmio 50
muc. moun/pik. 3 2021 poxy na Marawisecokomy nonieconi pyukyionye 6io2azoa KoceHepayina yCmaHo8Kka — CManyis
oecasayii TOB «bioeaz Enepooci-Tepnoniney nomyxcuicmio 0,5 MBm. 36upanuns ma 36epicanns nebe3neynux 6ioxooié
(Hanpuxiad, pmymo, CHOAYKU PMYmi) 3 HACMYNHOIO GIONPABKOW 6 Micys ix GIOHO6IeHHs 30ilUCHIOIOMb NPUBAMHE
nionpuemcmeo «MII «Anvpay (cmm. 3oromuii Ilomix, Yopmxiscvkuii pation) ma Il «EKOLHEHTP IIJIFOC»
(m. Tepronine); 30upanms, 36epicanHs 6ionpaybosanux bamapei ceunyegux axymyasmopie — MIIII «@opmyna» (c.
3onomnuku Tepuoninecokuil pation).

Ha pasi ii0e nowyx epexmusnoi moodeni ynpasninus gioxodamu. Tax, y «PezionanvHomy niawi ynpagniHusa
sioxooamu y Teproninecokiu obracmi 0o 2030 poky» yinkom 0opeuro 3anpononosano nodin Teproninbcokoi obnacmi na
4 mepumopii oxonnenHs (Kiacmepu) HaA OCHO8L onmumanbHoi nocicmuku: Teproninecekull, bepeocancorull,
Kpemeneyvruii i Yopmxiscvkuti. Ha mepumopii Bepeosicancokozco kaacmepy sHaxooumscsi 141 cmimmessanuwe,
Kpemeneyvroco — 143, Tepnoninvcoroco — 183, Yopmriscoroeo — 274, maiice scix ix naanyroms 3axpumu 0o 2030 poxy,
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3anuwusuiy uuie 4 pecioHanbHi NOACOHU (N0 OOHOMY y KOJICHOMY Kiacmepi): Ha cxodi 6i0 c. Manawisyi, 6ins c.
binoxpunuys, c. Iooicesca, Byuwayvroi mepumopianvnoi epomaou ma m. Bepeocanu. Bionogiono na yux 06’ckmax
nepeddaueno 6yOisHUYMEO cMimmenepepoorux 3a800ig (nomyoicricmio 160 — 300 m/006y). [{lo ocnosnux cmpameiyHux
HANpAMI8 HANeNCAmb MAKONC POULUPEHHS PO30IIbHO20 30Upants 6i0X00i;, CMEOpeHHs IHppacmpykmypu 0.
nepepooKu, PO3GUMOK CUCeMU MOHIMOpUn2y ma 001Ky 8i0X00is.

Kniouogi cnosa: ynpasninus 6i0xooamu, HOpMAMUBHO-NPABOSI AKMU, MICLKI MepUmMopianivhi epomaou, CiibCbKi
MepumopianbHi 2pomMaou, KiacmepHa Mooeib YNPAaGIiHHA I0X00aMu.

Statement of the scientific and practical
problem. Waste management is a pressing issue
for territorial communities. The growth of house-
hold waste (HW), overloading of existing landfills,
their negative impact on air, water, soil, biota and
human health, violation of landfill operation rules
and the formation of illegal dumps, insufficient
infrastructure for separate waste collection, and a
low level of environmental awareness of the
population require a review of the state of HW
management in the region.

Analysis of recent research and publica-
tions. Many research works are devoted to the
problems of waste generation and rational use (O.
Amosov, O. Veklych, B. Danylyshyn, M. Dolish-
nyi, Y. Kostenko, V. Mischenko, L. Melnyk, S.
Onyshchenko, M. Samoilik, I. Sotnyk, Y. Tunitsa)
[2]. Issues related to household waste management
are covered in the works of such researchers as E.
Mishenin, M. Vysocchanska, O. Bent, R. Berling,
G. Vygovska, Y. Olenychenko, V. Prykhodko, T.
Safranov, T. Shanina, and others [8]. M. Petruk and
co-authors analyzed the environmental and legal
aspects of waste disposal. O. Matveieva, T.
Savostenko, and L. Shevchenko considered the
improvement of approaches to household waste
management in Ukraine in the direction of the
European Green Deal [7].

In Ternopil region, the issues of environ-
mental hazards of the Malashiv landfill were
studied by V. Popovych. The problems of dete-
rioration of drinking water quality in the city of
Ternopil due to the negative impact of the Malashiv
landfill on the water horizons of the Ivachiv
Hrishniy water intake are described in the pub-
lications of L. Tsaryk, P. Tsaryk and 1. Kuzyk [14,
20]. The ecological and economic benefits of
recycling municipal waste generated in the city of
Ternopil, as well as the peculiarities of household
waste management in rural areas, are assessed in
the works of L. Yankovska [15, 16, 17, 18, 19].
Municipal waste management as a direction of
European integration policy (based on the materials
of urban territorial communities of Ternopil re-
gion) is considered in the publication of 1. Kuzyk
and L. Yankovska [6].

However, the lack of research on this issue
in Ukraine, as well as the search for an effective
model of municipal waste management, neces-
sitates further research in this area.

The purpose of this publication is to
analyze the legislative framework for waste mana-
gement, the dynamics of accumulation and struc-
ture of household waste in the territorial com-
munities of Ternopil region, the current state of
separate collection, recovery and disposal of
household waste, as well as the prospects for a
cluster model of waste management in Ternopil
region.

Results and discussion. The waste mana-
gement process is based on state planning docu-
ments and regulations, in particular the Laws of
Ukraine «On Environmental Protection», «On the
Basic Principles (Strategy) of the State Environ-
mental Policy of Ukraine until 2030», «On Ensu-
ring Sanitary and Epidemic Safety of the Popula-
tion», «On Environmental Impact Assessmenty,
«On Strategic Environmental Assessment», the
National Waste Management Strategy in Ukraine
until 2030 and the National Waste Management
Plan until 2030.

Also, on 13 December 2023, the Order of the
Ministry for Development of Communities and
Territories of Ukraine «On Approval of the
Methodology for Separate Collection of Household
Waste» came into force, which defines common
approaches to the organization of separate
collection of household waste within the territory
of territorial communities, which is part of the
household waste management system, and is used
in the development of rules for the improvement of
settlements and local waste management plans,
which highlights the importance of changes in
waste management and reducing their amount [9].

The Law of Ukraine "On Waste Manage-
ment" (2023) defines the legal, organizational and
economic principles of activities to reduce waste
volumes, promote the preparation of waste for
reuse, recycling and disposal in order to prevent
their negative impact on human health and the
environment [4]. The powers of village and city
councils in the field of waste management
(according to Article 26) include the development
and implementation of local waste management
plans; organisation of separate household waste
collection points; ensuring the elimination of
illegal landfills; providing information, conducting
explanatory and educational work among the
population on waste management; approval of
investment programmes of business entities in the
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field of household waste management; setting
tariffs for household waste management services.

The structure of waste determines the spe-

cifics of its collection, recovery and disposal. Over

the past 20 years, the qualitative composition of

municipal household waste has undergone signify-

cant changes, primarily due to the increase in

packaging waste. According to the National Envi-

ronmental Report, food residues (35-50%) rep-

resent the largest share of waste. Paper and

cardboard account for 10-15%, secondary poly-

mers (9-13%), glass (8-10%), metals (2%), textiles

(4-6%), wood (1%), construction waste (5%), and

other waste (10%). The amount of garbage depends

on seasons. In summer, during the fruit and

vegetable season, there is more household waste

(the share of food waste reaches 50%); in winter,

there is less waste (in particular, food waste — 28-

35%). If we compare the current structure of HW

in the regional centre (Ternopil city) as of 2000

[18], we can state that the share of plastics has

doubled (from 4-6% to 9-13%), and the share of
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food residues, glass breakage, scrap metal, rags,
rubber, stones has remained almost unchanged.

There are some differences in household
waste management between rural and urban areas.
Our research in the Baikivtsi territorial community
shows that in villages, some waste does not end up
in a container. The rural residents throw 20% less
organic waste into garbage containers than
residents of the regional center, as they have the
opportunity to compost and use it as fertiliser on
their household plots (gardens). Thus, the structure
of household waste in rural communities includes
over 20% plastic waste, 15-20% paper, 25-35%
organic waste, 7-10% glass, 1-3% metal, and other
waste (building materials, wood, textiles, etc.)
accounts for over 20% [19].

According to reporting data in Ternopil
region [11, 12], the percentage of coverage by
household waste collection services has increased
slightly over the past 10 years (from 65% to 70%)

(Fig. 1).
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Fig. 1. Share of the population covered by household waste collection services in Ternopil region

Waste generation volumes generally
fluctuate between 800-900 thousand m? (about

300 thousand tons) per year (Fig. 2).
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Fig. 2. Household waste generation in the territorial communities of Ternopil region

There are about 740 landfills for waste
disposal. Of these, there are 115 certified landfills
in the region, of which 47 are located in Chortkiv
district, 59 in Ternopil district and 9 in Kremenets
district, with a total area of 151.7259 hectares.

An important indicator in the field of
municipal waste management is the availability of
garbage containers, including those for separate

collection of HW. According to the Regional
Waste Management Plan for Ternopil Region,
there are about 12.5 thousand garbage containers
in urban territorial communities of the region,
including 1525 for separate collec-tion of HW
[12]. The volume of these containers ranges from
0.12 to 1.1 m3. The largest number of HW
containers is in Terebovlya (3400 units), Ternopil
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(2750 units), Lanivtsi (2200 units) and Shumsk
(2130 units) communities. The lowest number of
such containers is in Pidhaitsi (30 units), Pochayiv
(30 units), Khorostkiv (35 units), Skalat (50 units),
Zbarazh (60 units) and Borshchiv (80 units)
communities [6].

The situation is more complicated with
regard to containers for separate collection of
household waste. Only 29 (52.7%) communities in
the region, including 13 (72.2%) wurban
communities, are provided with containers of this

30
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type.

Separate waste collection in the territorial
communities of the region has increased 5.5 times
over the past 10 years. Thus, as of 2016, waste
sorting was practiced in less than 50 (4.7%)
settlements, in 2019, a system of separate
collection of household waste (PET bottles, glass,
waste paper) was introduced in 198 settlements
(18.7%), and in 2024, this process covered 276,
which is 26% of all settlements in the region (Fig.

3) [1].
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Fig. 3. Share of settlements with separate household waste collection

In 2012, a waste sorting facility was
launched in the village of Plebanivka with a
capacity of 50,000 tons per year. Since 2021, a 0.5
MW biogas cogeneration unit (a degassing station
of Biogas Energy-Ternopil LLC) has been
operating at the Malashivtsi landfill. The following
companies have licences for hazardous waste
management in the region: Private Enterprise

{nacrepun

I BepexaHchkuii
Kpemeneuskiuii
TepHoninbChKMiA

B YopTkischkuit

«Alpha» (Chortkiv district, Zolotyi Potik village)
and PE «<ECOCENTRE PLUS» (Ternopil city)
specializing in collection and storage of waste
containing mercury and mercury compounds
(including spent fluorescent lamps and appliances);
«Fortuna» (Ternopil district, Zolotnyky village)
(collection, storage of spent lead-acid batteries,
unsorted spent batteries) [11].
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Fig. 4. Division of Ternopil region into clusters based on optimal logistics [12]
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An effective waste management model is
currently being sought. For example, the «Regional
Waste Management Plan for Ternopil Region until
2030» [12] proposes to divide Ternopil region into
4 coverage areas (clusters) based on optimal
logistics: Ternopil, Berezhany, Kremenets and
Chortkiv  (Fig. 4). The working group of the
RWMP developers took into account the following
criteria for determining the territorial boundaries of
clusters in Ternopil region: recommended
coverage of 150 - 400 thousand inhabitants;
potential for creating a regional landfill in each
cluster; plans and prospects for creating facilities
for in-depth processing of household waste
(including energy generation) and their techno-

1aexia

logical parameters; minimisation of costs for waste
transportation and disposal; minimisation of waste
disposal volumes; consideration of the current and
future administrative structure of the region.

There are 141 landfills in the Berezhany
cluster, 143 in the Kremenets cluster, 183 in the
Ternopil cluster, and 274 in the Chortkiv cluster
[12]. Almost all of them are planned to be closed
by 2030 and only 4 regional landfills will remain,
including the Malashivtsi landfill (Ternopil
cluster), the Bilokrynytsia landfill (Kremenetsk
cluster), near the village of Pozhezha, Buchach
territorial community (Chortkiv cluster) and near
the city of Berezhany (Berezhany cluster) (Fig. 5).
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The regional waste management plan
provides for the following:

- Construction of waste processing plants
in each cluster on landfill sites (capacity 160-
300 tons/day).

- Establishment of recycling collection
points and organic waste treatment facilities.

- Introduce separate waste collection in
communities.

- Reducing the volume of household waste
disposal through the introduction of separate
collection and recycling of secondary raw
materials.

- Closing unauthorised landfills and
ensuring the reclamation of land plots under them.

- Ensure environmentally safe operation of
household waste landfills in accordance with

MNopoaews

Janlwis

[ M1g ]

CHATHH

Tapatomnn

Yoprrin

TE BRI — L‘IEDE]BU.I /
Fig. 5. Location of prospective sites for regional landfills [5]

environmental and sanitary requirements [12].

These measures are aimed at improving
the environmental situation in the region and
bringing the waste management system in line with
European standards.

Conclusions. The Law of Ukraine «On
Waste Management» contributes to the adaptation
of Ukrainian legislation to European standards in
the field of waste management. The terminology,
principles and approaches to waste management
have been updated, bringing them into line with the
EU  Waste Framework  Directive.  The
implementation of waste management reform will
allow reducing the amount of waste, moving to
rational consumption, separate waste collection
and recycling, and therefore reducing the negative
impact of waste on the environment and people.
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The search for an effective waste management
model in Ternopil region is currently underway.
The «Regional Waste Management Plan for
Ternopil Region until 2030» quite appropriately
proposes dividing Ternopil region into 4 coverage
areas (clusters) based on optimal logistics:
Ternopil, Berezhany, Kremenets and Chortkiv. The
main strategic directions include the expansion of
separate waste collection, the development of
infrastructure for waste processing; closure of

illegal landfills and ensuring the reclamation of
land plots under them, environmentally safe
operation of household waste landfills in
accordance with environmental and sanitary
requirements, development of a waste monitoring
and accounting system.

Promising areas of research include
finding ways to optimize the cluster model of waste
management in the context of communities in
Ternopil region.
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