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Taking into account the existing experience of waste management in the EU countries, Poltava region is gradually implement-
ing the practice of a cluster (subregional) approach, launched by the Deutsche Gesellschaft fiir Internationale Zusammenarbeit
(GIZ) GmbH project as part of the international project "Municipal Reform in Eastern Ukraine". Within the framework of this
research, an approach to assessing the condition of landfills was proposed and tested on the example of the Novoorzhytska
community in Poltava Oblast, based on which the landfills were classified, the status of each landfill was determined, and
appropriate recommendations were made for their further closure/liquidation or the possibility of reconstruction/maintenance
and further controlled operation
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BpaxoByroun icHyrouHii TOCBifl yIIpaBIiHHS Bigxonamu y kpaiHax €C, [TontaBcbka 001aCTh OSTAITHO BIPOBAIKYE MPAKTUKY
KJIacTepHOTO (CyOperioHalBHOT0) MiaXonoy,  3amodarkoBaHoro mpoekrtoM Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GIZ) GmbH B pamkax peaizanii Mi>kHapogHoro npoekty «Pedopma ynpapiinas Ha cxoni Ykpainn». Came
MHUTaHHS YIPaBIiHHI CTAHOM 3BAITHI TOOYTOBHX BiJIXOJIIB € OJTHUMH i3 KJIFOYOBHX NPH (GOPMYBaHHI Ta MOJATBIIOMY PO3BUTKY
CHCTEM YIPpAaBIIiHHS BiIX0JaMH Ha MiCIIEBUX PiBHSIX, 30KpeMa Ha piBHI KiacTepiB. B Xxofi npoBeneHHs JOCIIKEHb 3aCTOCO-
BYBQJIUCh METOIY HATYPHUX (TIOJIHOBHX) 0OCTEKEHB EKCILTyaTalliifHOTO CTaHy 3BAIUIL TOOYTOBHX BiIXO/iB, METOJ| BepHika-
mii Ta cucTeMaTn3aii 3i0paHuX JaHuX. B paMkax maHWX JOCIiIKEHb 3aPOIIOHOBAHO Ta alpoOOBaHOTO Ha npukiaai Hosoo-
pkumpKoi rpomann [lontaBebkoi 001acTi, mMiaXid MIONO OIIHIOBAHHS CTaHY 3BAUIN 32 SKCIUTyaTalllfHUMH NOKa3HUKaMHU Ta
MOKAa3HUKAMH €KOJIOT19HOI Oe3MeKH, OCHOBHUMH 3 SAKHX €: KOOPAWHATH MicIlsl PO3MIIIEHHs, IIOMIA BiIBEACHOI 3eMENTBHOT MTi-
JISTHKH, (aKTUIHUE 00CAT pO3MINICHUX BiAXOMIB, (PaKTHYHA OCEpEelHEHa BHCOTA IIApiB PO3MINICHUX BIiAXOIIB, HAsSBHICTH
i1’ 13HOT JOPOTH, JOTPUMAHHS CaHITAPHO-3aXMCHOI 30HH HABKOJIO 3BAJUINA, BiICTaHI O HAHONMKYMX BOJHUX 00’ €KTIB, Ji-
COBHX MaCHBIB, CiJIbCHKOTOCITOAPCHKHUX 3eMenb, 00’ ekTiB [13P, aBTOMOGINBHUX i 3aMi3HUYHUX NUISIXIB 3aralbHOI MEPEKi
Tomo. Ha ocHOBI pe3yJnbTariB OLiHIOBaHHS OyJo 3AiHCHEHO KiIacH(iKallilo 3BAJMIL 3TiHO 3alpPONOHOBAHUX KAaTEropii: 3a
CTaHOM EKCIUTyaTallil, 3a po3MipaMu Ta 00CsAroM HAKOIMMYEHHS BiXO/IB, 32 CTAHOM (YHKIIOHYBaHHS 3BaJIUIIA, 32 HASBHICTIO
pO3TallyBaHHS HaOMMKIOTO CAaHKIIIOHOBAHOTO/PEKOMEHIOBAHOTO MiCIl BUIaJICHHS BinxoniB. JlaHa kinacudikamis Oyna BH-
KOpUCTaHa BH3HAYEHHS CTaTyCy KOXKHOTO i3 3BAJMII Ta HaJaHHS BiIIOBIAHMX pEKOMEHAAMiil MOM0 iX MOAANBLIOro 3a-
KPHTTS/MiKBigamii 200 MOXKIIMBOCTI PEKOHCTPYKIIii/TEXHIYHOTO 00CITyTOBYBaHHS i IOJAJBIIOI KOHTPOJIBOBAHOT EKCILTyaTallii.
BucHOBKOM aHOT pOOOTH € HACTYIIHE: 3alIPONIOHOBAHHHN Y poOOTI MiaXiJ MOXKe OYTH OCHOBOIO 00’ €KTHBHOTO TUIAHYBAHHS Ta
oprasizatiii po0iT 3 yrnpaBiHHs CTAHOM 3BaJIMII TOOYTOBHX BiXO/iB Ha PiBHI Oy1b-KOi TEpUTOPiabHOT TPOMaU, KpPiM TOTO,
JAHUX MiIXi] MOXKE CTaTH OCHOBOIO ISl BUOOPY ONTHMAIBHHUX 3 TEXHOJIOTTYHOT Ta eKOHOMIYHOT CTOPiH METOIB 3aKPHUTTsI/JIi-
KBiauii # moabIIol peKyIbTUBALIT TUITHOK JaHUX 3BaJIUII

Kaiwouogi ciioBa: 3Banuia moOyTOBHUX BiIXO/IB, YIPABIIHHS BiIX0JaMH, €KOJIOTTYHUH MEHEIKMEHT
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Introduction

Domestic waste disposal sites (landfills/dumpsites)
that have been in operation for a long time are tradition-
ally considered to be objects of increased environmen-
tal and sanitary-epidemiological hazard. Their opera-
tion is associated with risks caused by the emission of
chemical and biological contaminants, migration of gas
emissions, hard-to-predict deformations of the landfill
body, spontaneous combustion effects and, as a result,
fire hazards.

The absence of developed approaches to analysing
and managing risks in the operation of household waste
dumpsites and risks to adjacent territories leads to an
unjustified choice of methods for their closure/liquida-
tion and the lack of planning for the management of
these dumpsites, which consequently leads to a long-
term natural process of restoring the condition of land
plots after the dumpsites cease to operate.

Review of the research sources and publications

The National Waste Management Plan provides for
specific measures for household waste disposal sites
that do not meet sanitary and environmental require-
ments for their subsequent closure [1]. The main ones
are: inventory and risk assessment of waste disposal
sites; preparation and approval of lists of landfills and
waste dumps that should be closed and a list of those
that should be brought into compliance with the estab-
lished requirements, with the development and ap-
proval of relevant action plans; decommissioning/clos-
ing of landfills and waste dumps that do not meet the
established requirements; development of projects and
reclamation of landfills and waste dumps.

The first stage of the assessment (inventory) of house-
hold waste dumpsites was carried out in 2016-2017 as
part of the development of the Comprehensive Solid
Waste Management Programme for Poltava Oblast for
2017-2021 [2], the primary task of which was to estab-
lish the actual number of operating dumpsites and land-
fills in the oblast and assess their condition in accord-
ance with the requirements established by the current
legislation of Ukraine [3]. As a result of this work, the
following procedure for the operation and decommis-
sioning of landfills and dumpsites was prepared and ap-
proved at the regional level [4].

The methodological and practical aspects of the land-
fill assessment and the experience gained by Poltava
Oblast specialists were outlined in a specially prepared
manual on solid waste management, which was devel-
oped and published with the support of Deutsche Ge-
sellschaft fuer Internationale Zusammenarbeit (GIZ)
[5] and taking into account scientific and practical ap-
proaches and experience in this area [8-10].

At the stage of developing regional-level state plan-
ning documents, such as the "Regional Waste Manage-
ment Plan in Poltava Oblast until 2030" [6] and the
Comprehensive Household Waste Management Pro-
gramme in Poltava Oblast for 2022-2030 [7], experts of
National University "Yuri Kondratyuk Poltava Poly-
technic" also systematised data and analysed waste dis-
posal sites, in particular the state of household waste

dumpsites, for all communities of the oblast and pro-
vided preliminary recommendations on their further
status, which required a more detailed inspection of the
dumpsites, making necessary adjustments and making
decisions at the local levels on the further opera-
tion/closure of the dumpsites.

Definition of unsolved aspects of the problem

The work carried out in Poltava Oblast in 2016-2021
to collect data on existing household waste disposal
sites and to carry out an initial assessment of their con-
dition was primarily aimed at creating a database of the
locations and operational condition of these facilities.
However, this work was carried out on the basis of of-
ficially provided data by local authorities, which was
accompanied by a fairly significant amount of inaccu-
rate and imperfect information.

Therefore, the issue arose of clarifying the objectivity
of all the information collected, conducting field sur-
veys to enable the use of the created database and plan-
ning and management of the landfills.

Problem statement

The aim of this study is to systematise the experience
gained and develop a methodological approach to as-
sessing, planning and managing the state of household
waste dumpsites at the local level, i.e. at the level of
territorial communities.

Basic material and results

The study on assessing the state of household waste
dumpsites was conducted for the Novoorzhytska terri-
torial community.

According to the data provided by the executive com-
mittee of the Novoorzhytska ATC, the total number of
household waste dumpsites/landfills located in the
community is 14. During the on-site survey carried out
as part of the Global Project "Support to the Environ-
mental Technology Export Initiative", 16 landfills were
identified, which were assigned identification numbers
001 to 016, their locations (coordinates) and the pres-
ence/absence of technical documentation for land plots
and the availability of other legal documents for the use
of these land plots were clarified.

In the process of identifying the dumpsites, an anal-
ysis of the current household waste collection system in
the Novoorzhytska community was carried out to iden-
tify those dumpsites that are spontaneous and illegally
operated. Accordingly, it was found that:

- almost all settlements in the community have a cen-
tralised waste collection system, except for 5 small vil-
lages with less than 50 residents, and therefore house-
hold waste is taken out of them by people on their own
to the nearest landfills;

- 8 landfills (identification numbers - Ne 001, 005, 006,
007, 011, 013, 014, 016) serve all settlements of the
community (except for the 5 smallest villages);

- the remaining 8 dumpsites are spontaneous (identi-
fication numbers: 002, 003, 004, 008, 009, 010, 012,
015), 3 of which are already inactive (identification
numbers: 002, 004, 012). Residents of the nearest vil-
lages (Kotliarevske, Novselivka, Lazirky, Karpylivka,
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Hintsi, Yenkivtsi) illegally dump household waste at

these landfills.

In the course of the study, data on the state of house-
hold waste landfills in the Novoorzhytska community
was verified, and their classification was carried out.

The classification criteria were selected based on the
parameters that were formed when analysing a set of
data on the state of household waste dumpsites col-
lected as part of the development of the WFMP [6].

Accordingly, within the framework of these studies,
an approach to the classification of household waste
landfills was developed, on the basis of which the fol-
lowing categories of landfills were established:

1) when determining the category of landfill, landfills

were identified by their state of operation:

— authorised landfills that are included in the system
of household waste collection and removal defined
in the community, which have documents for the
land plot used for the landfill needs executed in ac-
cordance with the legal procedure: a land manage-
ment project with a cadastral plan of the land plot,
a state act for the right to use the land plot or an
extract from the State Register of Real Property
Rights on registration of ownership of the land plot
or for which there are decisions of local councils on
the allocation of land;

— unauthorised landfills that are included in the com-
munity's waste collection and disposal system, but
these land plots do not have legal documents in ac-
cordance with the current legislation and do not
even have local council decisions, or landfills that
have local council decisions but are not included in
the community's current waste management sys-
tem;

— natural dumpsites, the right to operate which and
the respective land plots was not granted by local
authorities (therefore, there are no legal docu-
ments), these dumpsites are not included in the sys-
tem of household waste collection and removal de-
fined in the community, and waste is taken to them
by the population on their own, i.e. spontaneously;

2) determining the category by size and volume of ac-

cumulated waste:

- landfills were identified by the size of the site: small

landfills - site area less than 1 hectare, medium landfills

- site area 1-10 hectares, large landfills - site area over

10 hectares;

- dumpsites were identified by the load of the site with

the volume of waste removed: low-loaded - with waste

volumes up to 1000 m3 per 1 ha, medium-loaded - with
waste volumes from 1000 to 5000 m3 per 1 ha, heavily
loaded - with waste volumes over 5000 m3 per 1 ha;

3) by the category of landfill operation:

- operating landfills - landfills where household and
other waste was disposed of during the last year;

- inactive landfills - landfills where no waste was re-
moved in the current year and, accordingly, the re-
moved waste masses have already been overgrown
with vegetation and cannot be clearly identified by
morphological composition;

4) landfills were categorised according to the nature
of the site's topography: flat, pit, slope, watershed,
gully and ravine, quarry, and mixed;

5) the category was determined based on the location
of the nearest authorised or recommended landfill:

- an existing authorised/recommended landfill within
10 km;

- an existing authorised/recommended landfill is lo-
cated more than 10 km away.

Analysing the status of the 16 identified household
waste dumpsites in the Novoorzhytska community,
each of them was assigned the appropriate categories:
= category by the state of operation: 3 authorized land-
fills (no. 001, 006, 007) that have developed land
management documentation, 3 more landfills (no.
011, 013, 014) require updating of administrative
documentation to allow authorized operation of these
landfills, 2 landfills (no, 016) are part of the system
of centralised collection and removal of solid waste
agreed with local authorities, but this decision is not
confirmed by administrative documents, which
means that the dumpsites operate as unauthorised,
and the remaining 8 dumpsites are spontaneous;
category by the size and volume of accumulated
waste: 2 authorised landfills are classified as medium-
sized and 1 unauthorised landfill is classified as small
but medium-loaded, while the remaining 13 landfills
are classified as small and lightly loaded;
category by the state of operation of the landfill: 3 in-
active landfills, all of which are spontaneous.

In order to make further decisions on the operation

ofthe 13 landfills (not including the 3 already inactive
ones) or their closure/liquidation, an analysis of the
state of household waste landfills was carried out in
terms of operational characteristics (Table 1) and en-
vironmental safety indicators (Table 2).
Based on the results of the analysis of the operational
condition of landfills and their environmental safety pa-
rameters, including the environmental condition of the
adjacent territories, a generalised classification of land-
fills was made to determine their future status in terms
of further operation or closure/liquidation, as follows:

1 group of landfills - landfills that have the status of
active with the possibility of further operation: Ne006,
013,014, 016;
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Table 1 — Analysis of the state of solid household waste landfills in the Novoorzhytska settlement

territorial community by operational characteristics

Performance characteristics
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= 25 |E <= | 528 53| 2% £ = | 28878
28 | % 5 |58 |58 | & | 883 ¢
SR = <.£ 2| < < <B L 8
1 2 3 4 5 6 7 8 9 10 11 12
001 Voronintsy 5323 Active / 0,64 1,2 from no/ A solid no no Authorised
680400:00: since 1.5 no waste landfill
007 :0036 / 2011 to storage
50.029594 2.5 area has
32.693604 m been set
up
002 Kotliarevske -/ Inactive/ | 0,26 0,11 to no/ no no Inactive, requires
50.012304 over 15 1.5 no liquidation/sanitation
32.686828 years old m
003 Kotliarevske -/ Active / 0,52 2,8 from no A solid yes no Landfill in
50.010503 over 20 1.2 waste Novoorzhyt
32.691738 years to storage ske (016) /
2.5 area has about 6 km
m been set Landfill in
up Vyshneve
(006) /
about 8-9
km
004 Novoselivka -/ Inactive/ | 0,18 0,090 avera no no no Inactive, requires
50.008292 over 10 ge - liquidation/sanitation
32.731321 years old abou
t0.5
m
005 Cherevky -/ Active / 0,12 0,9 to no/ no yes no Landfill in
49.973393 over 20 2.0 no Novoorzhyt
32.762267 years m ske (016) /
about 6 km
006 Vyshneve 532368260 Active / 111 53 from | no/ A solid yes no Authorised
1:01:020:01 over 20 75 0.7 no waste landfill
80/ years, to storage
49.988735 | according 2.0 area has
32.628194 to the m been set
land up
managem
ent
project -
since
2019
007 Lazirky 532368300 Active / 1,72 6,8 to no A solid yes Hilling | Authorised
0:00:001:00 over 15 2.0 waste landfill
04 years, m storage
50.099428 | according area has
32.628164 to the been set
land up
managem
ent
project -
since
2011
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008 Lazirky -/ Active / 0,1 0,08 to no no yes no -
50.064143 over 15 0.7
32.668917 years m
009 Karpylivka -/ Active / 0,7 0,07 to no no no no Landfill in
50.147789 since 0.5 Dukhove
32.666975 2006 m 011)/
about 8 km
010 Gintsy -/ Active / 0,3 0,08 to no no no no Landfill in
50.150535 since 1.5 Dukhove
32.781517 2005 m 011)/
about 3 km
011 Dukhove -/ Active / 0,5 0,17 to no no no no Recommen
50.148831 since 1.0 ded landfill
32.712115 2005 m site
012 Gubske -/ Inactive/ | 0,12 0,07 to no no no Inactive, requires
50.108179 over 20 0.7 liquidation/sanitation
32.823507 years old m
013 Tarandintsy -/ Active / 0,6 0,38 to no no no Hilling | Recommen
50.074483 since 2.0 s ded landfill
32.809811 2012 m sprinkli site
ng
014 Biyevtsi -/ Active / 1,05 0,31 to no no no Hilling | Recommen
50.157287 since 1.5 ded landfill
32.887475 2009 m site
015 Yenkivtsi -/ Active / 0,02 0,05 to no no yes no Landfill Ne
50.114070 over 15 1.0 013 or
32.887493 years m NeO14 /
about 6 km
016 | Novoorzhytsk -/ Active / 0,31 2,8 from no A solid yes Hilling | Recommen
e 50.015647 over 20 (subj 0.8 waste ded landfill
32.756776 years ect to storage site
to 1.5 area has
land m been set
expa up
nsion

* - Technical equipment of the landfill: access road; solid waste storage area; engineering structures and communications; truck
scales; a set of hydraulic structures to protect against flooding by rain and melt water, to prevent leachate from entering external
drainage facilities; treatment facilities; fencing; availability of a biogas collection and utilisation system; availability of a
drainage system for leachate collection and disposal; availability of a land reclamation project; availability of a protective
screen for the landfill/landfill surface; availability of impervious surfaces; deodorisation/disinfection/disinsection/deratisation;
fire safety measures; availability of mechanisation equipment.
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Table 2 — Analysis of the state of solid household waste landfills in the Novoorzhytska settlement
territorial community by environmental safety indicators

Environmental safety indicators
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S = °cg |2 = S ¢ > 2 < a8 2 z 5
1 2 3 4 5 6 7 8 9 10 11
001 Voronintsy No yes yes no yes yes yes no no
(200 m) (250 (10 m)
m)
002 | Kotliarevske No yes no (5 m) no (7 m) yes yes yes inactive, requires
(400 m) liquidation/
sanitation
003 | Kotliarevske no yes yes no yes yes yes no no
(320 m) (10 m)
004 | Novoselivka yes yes yes no (7 m) yes yes yes inactive, requires
liquidation/
sanitation
005 | Cherevky yes yes no (5 m) no yes yes yes no no
(10m)
006 | Vyshneve yes yes yes no (8 m) yes yes yes no no
007 Lazirky no yes yes yes yes yes yes no no
(400 m)
008 | Lazirky no yes yes no no (2 m) yes yes no no
(100 m) (300 (15m)
m)
009 | Karpylivka yes yes yes no yes yes yes no no
(100 m)
010 | Gintsy no yes no (10 m) no no (5 m) yes yes no no
(300 m) (60 m)
011 Dukhove yes yes no no yes yes yes no no
(next to) (10 m)
012 | Gubske no yes no no yes yes yes inactive, requires
400 m next to 10 m liquidation/
q
sanitation
013 | Tarandintsy yes yes yes no (5m) yes yes yes no no
014 | Biyevtsi yes yes yes no no yes yes no no
(75 m) (137 m)
015 | Yenkivtsi no (20 m) yes no no no yes yes no no
(next to) (75 m) (60 m)
016 | Novoorzhytske yes yes yes no yes yes yes no no
(25 m)

1.1 as a separate subgroup - landfills that have the
status of active landfills and can remain in operation
only after appropriate adjustment of the size of land
plots and appropriate landscaping: Ne007, 011;

2 group of landfills - landfills that have the status of
operating landfills with the need for further closure:

Ne001, 003, 005, 008, 009, 010, 015;

3 group of landfills are inactive landfills: Ne002, 004,
012.

Based on the results of this classification, the
following recommendations are provided for the 13
household waste dumpsites operating in the
Novoorzhytska community:
= to leave 4 landfills in operation, including:

- 3 landfills near the villages of Vyshneve (Ne006),
Tarandyntsi (Ne013), Biyevtsi (Ne014), which are
included in the existing waste management system in
the community and function as authorised landfills, but
require a range of works on technical and technological
arrangement of landfills in accordance with legal
requirements, and landfills Ne 013 and 014 also require
updating of administrative documentation for the land
plot and its relevant legal registration;

- 1 landfill near Novoorzhytske (Ne016), which is also
included in the existing waste management system in
the community, but does not have title documents for
the land plot, requires expanding the boundaries of the
involved plot and developing a land management
project;

Academic journal. Industrial Machine Building, Civil Engineering. — 2 (61)' 2023 109



= to consider the possibility of adjusting the
landfill site in Lazirky village (Ne 007) to ensure the
SPZ around the landfill is at least 500 m in size, or to
leave this landfill site as a reserve with a set of works
on landscaping the landfill site, partially releasing its
territory from the removed waste and preserving the
site;

= 4 unauthorised dumpsites Ne003, 008, 010, 015
require priority closure and liquidation due to their
significant non-compliance with environmental
requirements, complete lack of maintenance and
control over the condition of the dumpsites, their non-
involvement in the centralised community collection
and removal system, and, accordingly, the possibility
of removing waste to authorised dumpsites at a distance
of up to 10 km;

= 1 small authorised landfill Ne0O1 also requires
priority closure and liquidation due to its non-
compliance with key environmental requirements and
the inability to bring the landfill's condition in line with
current legal requirements;

= at the next stage (starting from 2024), 3 more
landfills Ne 005, 009, 011 may be planned for
liquidation as small landfills that are not properly

maintained, do not meet certain requirements of
environmental legislation and further maintenance of
such facilities is irrational.

Conclusions. This study assessed the operational
condition and level of environmental safety of
household waste landfills in the Novoorzhytska
community of Poltava Oblast, based on the proposed
methodological approach to assessing household waste
disposal sites. The results of the research showed
sufficient objectivity of this methodological approach,
which was discussed with representatives of local
authorities and the utility company.

Accordingly, the approach tested in this study allows
for further objective planning and organisation of work
on managing the state of household waste dumpsites at
the level of any territorial community. In addition, this
approach can serve as a basis for selecting the most
appropriate methods of closure/liquidation and
subsequent reclamation of these landfills from the
technological and economic aspects.
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