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PLAN FOR THE TREATMENT OF THE RECYCLED, STABILISED, AND RESIDUAL
FRACTION OF THE WASTE INSTALLATION AND OF THE COMPOSTING
INSTALLATIONS IN THE KOSTINBROD AREA
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ABSTRACT. The current study covers the municipalities of the Kostinbrod Regional Waste Management Association. It includes the municipalities of Kostinbrod,
Bozhurishte, Svoge, Slivnitsa, Godech, and Dragoman and aims to prepare an appropriate plan for maximum utilisation of waste fractions. Waste is perceived as an
environmental, social, and economic problem, and growing consumption and "consumer" behaviour of society continue to generate large amounts of waste. The
reality is that great and diverse efforts are needed to prevent waste formation. Waste also represents a loss of material resources (through metals and other
recyclable materials), and at the same time it has a potential as an energy source. The challenge to waste management is great! The implementation of waste
treatment activities, such as reuse and recycling, are environmentally friendly, leading to the diversion of waste from landfills.
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MNAH 3A TPETUPAHE HA PELIMKITUPAHATA, CTABUITU3UPAHATA U OCTATHYHATA ®PAKLINA OT UHCTANALIUATA
3A TPETUPAHE HA BUTOB OTNAAQBK U HA UHCTANALIMUTE 3A KOMNOCTUPAHE B PCYO - KOCTUHBPO[
Kpacumup Jebenswku, MapuHa Hukonoea

Munro-eeonoxku yHusepcumem ,Cg. UeaH Puncku®, 1700 Cogpusi

PE3IOME. HacTosiwoTo npoyysaHe obxsalya 0blwmHMTe OT PervoHanHo capyxeHue 3a ynpaBneHue Ha oTnagbuy KoctuHbpoa. B Hero ca BkntoueHu obLumHuTe
Koctunbpog, boxypuwe, Csore, CnHnua, Mogey 1 Lenn U3roTBsHe Ha NOAXOASLY NnaH MakcUMarnHo Onon3oTBOpsiBaHe Ha oTnagbyHuTe dpakummn. OtnagbLmTe
Ce Np1emart kaTo eKonoriyeH, coLmaneH u MKOHOMUYEeCkn Npobnem, a HapacTealLoTo NoTpebrexne n ,KOHCYMaToOpPCKOTO" MOBEAEHWE Ha OBLLECTBOTO NpoAbkasaT
[a npou3BexaaT rofieMu KonuyecTsa oTnagbuu. PeanHocTTa e, Ye ca HeobXoauMW ronemMn 1 pasHopoaHW YCUNus 3a MpefoTBpaTsBaHe Ha obpa3syBaHeTo MM.
OTnagbuuTe NpefcTaBnsBat M 3aryba Ha MaTepuanHu pecypcy (Ype3 MeTanu 1 Apyru MaTepuani, KouTo MoraT Aa Ce peuyKknvpart), a B CbLyoTo Bpeme umar u
NOTEHLMan Kato eHepriiiHu n3Touruuy. MNpeansBnkaTencreoTo nped ynpaeneHneTo Ha otnagbuute e romamo! MpunaraHeTo Ha AeHOCTUTE MO TpeTupaHe Ha
0TnaAbLK kaTo NOBTOpHa ynoTpeba v peLyknupaHe ca bnaronpusiTHu 3a okonHaTa cpefa, BOAELLM O OTKMOHSIBaHE Ha OTNafgbLm OT Aenara.

Kniouosu AYMU: 0TNadbK, ynpasneHne, okonHa cpeaa.

Introduction resource use and by increasing the efficiency of this use.
Article 52 of the WMA requires that municipalities develop and
implement waste management programs for the territory of the
municipality for a period that should coincide with the period of
the National Waste Management Plan and the National Waste
Management Program as its essential part, and develop them
in accordance with the structure, objectives, and provisions of
the NWMP. In addition, the WMA requires that municipal waste
management programs include the necessary measures to
meet the obligations of municipalities arising from the same
law.

Waste is perceived as an environmental, social, economic
problem and the growing consumption and “consumer"
behaviour of society continues to generate large amounts of
waste. The reality is that great and diverse efforts are needed
to prevent their formation. Waste represents a loss of material
resources (through metals and other recyclable materials) and
at the same time it has a potential as an energy source. The
challenge for waste management is great! The implementation
of waste treatment activities, such as reuse and recycling, are
l(;r:}\g;ic:lr;r.nentally friendly, leading to the diversion of waste from 1. Main steps of the process of pre-treatment of mixed

The Waste Management Act (WMA) introduces the collected household waste: . , .
requirements of the Waste Framework Directive 2008/98/EU The pre-treatmept process comprises the following main step§ ;
into Bulgarian legislation and regulates measures and control ) ;:O”GCtIOrI; i of twatsr:e from :he stource and |tst
for the protection of the environment and human health by rantspo. ation fo the regional waste managemen
preventing or reducing the harmful effects of waste generation system,

and management, as well as by reducing the overall impact of - site for.unloading of WaSte before the next stage of
separation of the fraction;
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- separation of a fraction up to 80 mm in size from the
total collected mixed household waste;

- separation of recyclable waste from the total
collected mixed household waste;

- compacting of the already separated waste, intended
for transfer to another company/organisation for
recovery;

- storage of recyclable waste;

- stabilisation of the bio-degradable fraction before
disposal;

- disposal of residual fractions that cannot be
recovered.

By passing mixed municipal waste through a pre-treatment
plant, or more precisely passing the waste through one of the
processes - physical, thermal, chemical or biological, including
sorting, the characteristics of the waste are changed in order to
reduce its volume or their dangerous properties in order to
facilitate their further treatment or to increase their gold
content. According to the definition of "pre-treatment”, the
fulfilment of at least one of the objectives of the requirement to
change the characteristics of the waste is sufficient to consider
the operation as pre-treatment.

2. Detailed mass balance prepared on the basis of the
morphological composition of the waste from all member
municipalities of the Regional Association for Waste
Management - Kostinbrod:

According to the Law on Waste Management, the
municipalites have prepared analyses that show the
morphological composition and quantities of the generated and
deposited waste on their territories. Based on the prepared
Detailed Mass Balance, the following table presents the
forecasts for the amount of generated municipal waste by 2025
for each of the municipalities, which is part of the Regional
Association for Waste Management:

Table 1a. Forecasts for the generated waste on the territory of
RWMS - Kostinbrod for the period 2022-2025.

TRACTION MUNICIPALITY OF EOSTINEROD MUNICIPALITY OF BOZHURISHTE
Jour nm m 0 Wi oWR WM | uM | s
Household waste i ot DELE | OIOTE LBE | LR MM RAM | NRE | N6
Population U T (3D U D ) M T 1T R 1
Accumlston ate i m i m N TR T
Ppermdanbard |t LB BBB 1R | MBS 4 DS | B4R | L6
Plstc tre 1SRG ISO80 1KY | 1B MY MG | My | B
Chss thr | 05| 4B B | M8 WM NS | MB | KR
Vet thar | Y WIS BT | M IRV Wm® | | 1mo
Wod thar | G041 | GRE | GMN | G6B | MW AU | 48 | 4D
Rabber thr | MR WK | R 0§ Wm0 | n® | uw
Teflsadlesiher |ty % SR% | WG | US| MR MM | WM | 4B
Bowhwshwddd | er| o oy o | wmsy o | om | 1w | 1w
waste
hetwaste |t G163 1605 16 | 166D 1H9S | 1S | 1SR | LIRT
Bodgndablewsste | tyer OGS TAL6 TR0 | TIRE | URB w0 | Hss | s
Grewste  tpr BN LGSO IERA | 14 WM WS | 6K | 6%

As can be seen from the data provided on the composition
of the waste, the goals of reducing the amount deposited by at
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least 50% of the input plant will be achieved with the
construction of the pre-treatment plant.

Based on the morphological analyses, a forecast mass
balance of waste has been prepared, which shows the
indicative quantities of waste that will fall at the entrance of the
installation, which in turn determines the capacity of the
installation.

Table 1b. Forecasts for the generated waste on the territory of
RWMS - Kostinbrod for the period 2022-2025 (cont’d).

FRACTION MUNICIPALITY OF DRAGOMAN MUNICIPALITY OF SLIVNITSA

Jar mo|ows oW ms | oun | omy | M | us
Household waste n total AW | US| MR MR | LS L6 809 | B
Population T T ST N T I U B T OO ¥
Accunlation rate o oW w6 om o om |
Pperadedborrd e gem | oy o owin w30 4% | W0
Plastc B | oo e | oL BT B6T | 1N | 1w

Glas Bt qom | opags | ome | 199 | M| W%y | mat

Metal G| ggw | o6 BH | MB M | 366 | My | s

Wood e g | omm o 6| Y 68 160 | 1% | 153

Rabber B pgn | omw o omk | oU® 45 4B 4 | 4
Tetlesandleather | e | oo | g omgy | ommo W 06 | 108 | 004
Huardowlouebdivate | x|l pe g us us ooy | nw | uk
Inertwaste et g | o | o5 | B WS | M | %68 | W
Bodegradablewaste | e | yug | ypp | WD W06 1964 | IR0 BBE | Bum
Greenvaste et | mugs | oM | ome | my | Ws | W@ | o | B

Table 1c. Forecasts for the generated waste on the territory of
RWMS - Kostinbrod for the period 2022-2025 (cont’d).

FRACTION MUNICIPALTTY OFGODECH MUNICIPALITY OF SVOGE
Jeur oWy | oW ows o omp w3 mMo s
Household waste i total R || MMM NETH | ey | GIBY 6NN 688
Popultion I N W T S R U B [ R
Accuelation o wooos s | o W m
Pperadeadboard |t | U056 D640 | 240 M6 | jome | W Wy | iR
Plastc trar | 2600 | 2887 | 119 | MmN | ssi0 | RIS | 84T | 4
Glass e | 1577|143 | 108 | 5% | bie | wem | M|
Metal tr | 608 | A0 | BE NI | B M | me
Woud ter | 608 | 60 | Bl | BB | g % | 6% | 68
Rubber ter| 637 | 631 | 65 | 60 | MM | mey | 1By | 12
Telesandleather e | 53| A | MO B 600 | M0 M 0B
Budowshosbold 0|00 oy | o omp | omy w0 | | 8
waste
hetwaste  tyew | 009 | IS8 | ALI0 | M6 | GO0 | 650 | 6040 | g
Bodegradablewaste | tyerr | 1MG17 | 1353 | MST | M7 AME | 46 4500 408K
Green waste trear | I | OSB3 | SO0 | S61 | 1%L | 16 | L2092 | 12004

Analysis for each of the fractions (by type of waste)
that are expected to be separated as a result of the
operation of the pre-treatment plant. According to the
National Report on the State and Protection of the
Environment, the household waste submitted for recovery
represents approximately 1/3 of the generated quantities on
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the territory of the country, while those for disposal are at 70

percent (Fig. 1).
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Fig. 1. Share of treated waste on average for the country,
compared to the generated waste
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According to the latest Eurostat data on the level of
material recycling of municipal waste for Europe (EU - 28) and
those for the country, it is clear that we are approaching the
European average (Fig. 2).
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Fig. 2. Municipal waste recycling in 34 European countries (2004
and 2014)

"Proper" management of municipal waste changes waste
management practices. The benefits are not limited to more
efficient use of resources and reducing the burden of waste on
the environment. Waste management is also a tool to reduce
greenhouse gases emitted by landfils as a result of an
increase in the share of recovered waste and a decrease in the
share of landfilled biodegradable waste.

The general tendencies for the country are also observed
for the considered region, according to the presented
morphological composition of the mixed household waste
intended for recycling.

In connection with the high percentages of recyclable
fraction available in the composition of mixed municipal waste,
it follows that it is necessary to take action for its separation
and recovery.

The pre-treatment plant will process the mixed household
waste, marked with code 20 03 01, according to the list of
waste from the Ordinance on waste classification.
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The proposed technology and organisation of the site will
provide an opportunity to separate the following types of waste
fractions:

* paper;

+ cardboard;

* PET (polyethylene terephthalate);

« LDPE (low density polyethylene);

« HDPE (high density polyethylene);

* PR (polypropylene);

* RS (polystyrene);

* PVC (polyvinyl chloride);

+ Al (aluminum);

* Fe (iron);

* glass

* leather and textiles.

As a result of the operation of the installation, the following
will also be separated:

+ Waste organic fraction of the size of less than 80 mm;

* Rubber;

* Inert waste;

* Hazardous household waste.

The treatment of the above, representing the next stage
after the collection and transportation stage and the previous
stage of recovery, will include primary waste treatment
activities according to item 1, after their collection, in order to
increase the amount of waste to be recovered, as well as to
increase the efficiency of recovery.

The ways and techniques for the separation and treatment
of the fractions are in accordance with the type of waste and
the possibilities for its utilisation.

- Dimensional sorting is the sorting of the waste by
granulometric classes. The means by which
dimensional sorting is performed is a sieve with
geometrically arranged openings, the diameter of
which can be changed. No tools are provided for
fine-grained, wet, fibrous or sticky waste. By means
of such a technique, a waste organic fraction of the
size of less than 80 mm will be separated,;

- Magnetic sorting is often used for initial sorting of
metal objects from other wastes, processed or not,
whereby he size of the elements is not limited;

- Sorting at the entrance will be applied at the
entrance of the installation for bulky waste, incl. and
for rubber;

- Manual sorting is the classic method and in most
cases the safest for sorting waste. It aims to
separate recyclable materials, depending on the
colour or type of material;

- Stabilisation is a process of biodegrading and
stabilisation of the waste organic fraction of the size
of less than 80 mm in order to meet the requirements
of the regulations for stabilised organic fraction.

Possibilities and forecasts for use or transfer for further
treatment. According to the technology for pre-treatment,
large-sized waste will be separated upon receipt of mixed
collected waste on the unloading site. Such waste can be tires,
construction waste, household waste (when replacing furniture,
etc.). Household and construction waste will be disposed of
and, depending on the structure, will be transported to a landfill
or processed. The tires will be temporarily stored until a
sufficient amount is accumulated (one truck) and will then be
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sold to companies and organisations for recycling or recovery
at market prices.

According to the proposed technology and organisation of
the site, opportunities can be provided for separation of the
following types of waste fraction:

* paper;

+ cardboard;

* PET (polyethylene terephthalate);

+ LDPE (low density polyethylene);

+ HDPE (high density polyethylene);

* PR (polypropylene);

* RS (polystyrene);

* PVC (polyvinyl chloride);

* Al (aluminum);

* Fe (iron);

* glass;

* leather and textiles.

This waste should be sold at market prices to companies
holding the necessary permits for recycling or recovery of this
waste. The leading criterion in determining the price per ton of
waste will be the distance to the centre and the conditions of
transportation.

The following figures indicate the points/locations of
enterprises that would buy the separate recyclable fraction.

KR v
Plovdiv
MNnosans

Fig. 3. Map of Bulgaria with designations of points/locations for
the purchase of secondary raw materials

Fig. 4. Map of Sofia region with designations of points/locations
for the purchase of secondary raw materials.
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3. Stabilisation and application of fractions of up to 80
mm.

According to the "Guidelines for pre-treatment before
waste disposal in the Republic of Bulgaria", approved by Order
Ne RD - 664 of 29.08.2014 of the Minister of Environment and
Water, fractions of up to 80 mm are subject to stabilisation.

Following the technology for pre-treatment of mixed
municipal waste, the waste organic fraction of the size of less
than 80 mm is obtained after sieving with a sieve with a hole
size of 80 mm and directing the material to a machine for the
separation of ferrous metals. The residual material (fine
fraction of the size of 80 mm) is planned to be subjected to
additional decomposition in order to meet the requirements of
the regulations for stabilised organic fraction.

As a percentage of the total amount of landfilled waste, this
so-called "sieve fraction" represents 35% -40% of the total
amount of input plant, according to morphological analyses.

In order to reduce the amount of landfiled waste, this
fraction will be stabilised by composting, according to the
proposed technology. The final product of the composting
process will be used to clog the landfill.

4. Treatment of aggregate

Aggregates are a wide range of coarse materials used in
construction. Aggregates include sand, gravel, crushed stone.
Much of this material will be less than 80 mm in size, so it will
undergo the process of stabilising the sieve fraction.

5. Treatment of hazardous waste from households

A large percentage of household waste disposed of, if
properly treated, does not pose a danger to human health and
the environment. However, there is 1% of household waste;
whose composition, quantity, or properties contain substances
that pose a danger to humans and nature. This is called
hazardous waste. If not disposed of, it can seriously pollute
nature and endanger human health.

Hazardous waste from households that may be part of the
mixed municipal waste at the entrance of the pre-treatment
plant are:

- mercury and mercury-containing devices;

- lacquer and paint materials;

- household preparations and chemicals;

- inks, contaminated packaging, etc .;

- oil filters, brake fluids and anti-freeze;

- pharmaceutical products;

- others.

A service for the disposal of the above-mentioned waste is
offered by enterprises that collect directly from homes, through
mobile collection points in different areas of the cities served or
after the separation of hazardous waste during pre-treatment.

6. Treatment of residual fraction

Waste that is unfit for recycling and recovery will remain at
the "exit" of the installation. Its amount will be less than 50% of
the total amount of "input" pre-treatment plant. This amount is
provided for the disposal of the Regional Landfill for Non-
Hazardous and Inert Waste for the municipalities of
Kostinbrod, Svoge, Slivnitsa, Bozhurishte, and Godech.

7. Control and accountability

The installation will be continuously monitored from the
"entrance" to the "exit". Reporting books on the waste of the
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installation, a book on the quantities and types of separated
fractions, a book on those handed over for recovery and/or
recycling will be kept.

8. Composting

The type of composting plant is in open rows covered with a
membrane and controlled aerobic system. The main goal of
the construction of the composting plant is to reduce the
amount of landfilled waste in general through separate
collection of clean green and wood waste from public green
areas, private yards, and gardens in the municipalities of the
Regional Association for Waste Management - Kostnibrod.

In order to obtain quality compost, the following key
elements of quality management and documentation during the
work process must be strictly observed, namely:

- delivery and acceptance of incoming material;

- storage of incoming material;

- pre-treatment;

- construction of piles/rows of compost;

- control and management of the process during the
fermentation stage;

- checking the quality of compost;

- documenting compost customers.

Depending on the structural material, the composting
process will produce large particles that have failed to
decompose during the composting process. They will be
separated from the finished compost by sieving. This fraction
can be used to homogenise the new batch of incoming waste
and re-go through the composting process, or be transported
to the Regional Landfill for landfill.

Conclusions

In accordance with the national and European objectives
for reducing the quantities of deposited waste and based on
the presented data on their management in the municipalities
of Kostinbrod Area, the following conclusions are drawn:

- ltis necessary to implement a system for separate
collection of green and biodegradable waste on the territory of
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the municipalities and for the construction of composting plants
for biodegradable and/or green waste;

- The pre-separation of the mixed collected municipal
waste will separate the recoverable components from the total
flow and at the same time will reduce the quantities intended
for depositing. In this regard, the construction of a pre-
treatment plant will also extend the service life of the existing
regional landfill;

- It is necessary to take action on the treatment of
construction waste in the region. The establishment of a
temporary storage site will greatly facilitate their further
management.

The construction of a pre-treatment installation for mixed
municipal waste and composting installations, as well as
proper waste management measures will contribute to
reducing the environmental impacts caused by the generated
waste, improving resource efficiency, increasing the
responsibilities of polluters, and stimulating investment in the
field of waste management.
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