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Currently, one of the most important challenges of municipal waste management in
Poland is the ban on landfilling of the combustible fraction of municipal waste, which
entered into force on January 1, 2016. The oversize (> 80 mm) sorting residue from
mechanical-biological treatment (MBT) constitutes one of the most important streams,
to which the regulation applies. Most of the residual waste in Poland is treated in MBT
plants. The mechanically separated oversize fraction can be used to produce the so called
refuse derived fuel (RDF), constituting waste classified under code 19 12 10 according
to the Waste Catalogue [11]. From 2017 approximately 1.0 million Mg of residual waste
should be treated in the Polish waste-to-energy (WtE) plants. Cement kilns fulfil the conditions of waste co-incineration. However, only the best quality fuels from waste can be
applied in the clinker formation process. The cement kilns co-incinerate approximately
1.0 to 1.4 million Mg of waste fuels, of which RDF from municipal waste is estimated
at approximately 0.75 to 1.0 mio Mg. The remaining combustible waste fraction after
MBT constitutes approximately 2.4 million Mg. For these lower quality fuels the infrastructure is lacking. This resulted in a significant increase of their disposal costs. In other
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countries, this fraction has long been used for energy recovery in dedicated installations.
In Poland the majority of installations for the recovery of inferior quality fuels from
waste are still in the planning stage. This article presents the quantitative and qualitative
characteristics of combustible fraction of municipal waste and discussed the potential
for its use.

MBT and SRF

1. Legal aspects of waste management in Poland
In the recent years the municipal waste management in Poland has undergone dynamic changes, with regard to both the waste treatment infrastructure and the system’s
organization. From July 2013 municipalities on the basis of the amendment to the Act
on cleanliness and order in the municipalities of September 13, 1996 [15] took over
the responsibilities related to the organization of municipal waste management. Municipalities are, among others, responsible for achieving the required recycling and
preparation for reuse levels and reduction of the biodegradable waste landfilling. By
2020, 50 % of paper, glass, plastics and metals contained in municipal waste should be
recycled. At the same time, landfilling of biodegradable waste should be limited to 35 %
of the mass of those wastes generated in 1995. The basis for rational waste management
is the selective collection of recyclables and biowaste. Clean, selectively collected fractions can be subject to high quality (material or organic) recycling. Levels of selective
collection in Poland grow gradually, but still are significantly lower than the required
level of recycling in 2020. In 2015, the shares of separate collection amounted to approximately 18 % of paper, 38 % of glass, 23 % of plastics, 8 % of metals, 11 % of textiles and
15 % of biowaste. 8,326 thousand Mg of municipal waste was collected as mixed waste,
which is 77 % out of the total municipal waste generated (10,863 thousand Mg) [3].
Due to low separate collection levels and reluctance towards WtE plants – the MBT technology has become a primary method to treat residul municipal waste and reduce the
landfilling of biodegradable waste. MBT technology in Poland is also expected to divert
materials for recycling. In Poland residual municipal waste must be processed exclusively in the Regional Installations, which accept waste from an area inhabited with at least
120 thousand people [14]. According to the National Waste Management Plan 2022,
there are 127 regional MBT plants in operation [13], with a total mechanical processing
capacity of 9.4 million Mg per year, and the biological capacity of about 4,1 million Mg
per year. Until 2015 there was only one incinerator with a capacity of 60 thousand Mg
per year. By now, 6 new WtE plants have been put into operation with a total capacity
of 974 thousand Mg per year. The main problem related to MBT technology is that it
generates a number of new waste streams which need final disposal. Stabilate, being the
product of the biological treatment of the undersized fraction (the so called biofraction)
is partially used for land recultivation purposes (within the landfill cover), while the
remaining part must be landfilled. In addition, most of MBT plants in Poland yield two
streams of combustible waste – 1) preRDF, consisting of materials with the highest calorific value (mainly plastics) directed to the production of fuel for cement plants and 2)
the residual fraction, referred to as sorting residue (19 12 12), constituting more than
37 % of the input waste. Until 2016 the latter was commonly landfilled.
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On January 1, 2016 Annex 4 of the Regulation of the Minister of Economy on the
acceptance of waste to landfill [5] entered
into force. This annex specifies additional
criteria for the acceptance of municipal
waste, sewage sludge and the sorting residues in a landfill for waste other than hazardous and inert [11] (Table 1). Admissible
levels of Total Organic Carbon (TOC), Loss
of Ignition (LOI) and Higher Heating Value
(HHV) exclude the possibility to landfill the
sorting residue from MBT plants.

Table 1:

Parameter

Waste acceptance criteria for codes
19 08 05, 19 08 12, 19 08 14, 19 12
and 12 from group 20 for disposal
of waste at landfills for other than
hazardous and inert waste (OJ 2015
pos. 1277)1
Admissible limit values

TOC

5 % dm

LOI

8 % dm*

HHV

6 MJ/kg dm

*

For waste code 19 08 14 from inorganic chemistry production,
admissible LOI value is 30 % dry mass (dm)

Implementation of the requirements of this regulation is currently one of the biggest
challenges for municipal waste management in Poland.

Figure 1 shows the progress of the implementation of the various technologies of municipal waste treatment [3]. Based on the most recent statistical data, 10,863 thousand Mg
of municipal waste was collected in Poland in 2015 (Figure 1), out of which 8,326
thousand Mg was collected as residual/mixed waste. In 2015 2,867 thousand Mg of
municipal waste was recycled. It means that approximately 8,266 thousand Mg should
have been handled in the MBT plants. According to Figure 1, 1439 thousand Mg of
waste was thermally treated. Assuming that all the waste that was separately collected
was recycled the additional amount of waste recovered for recycling from residual
year
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004

Figure 1:
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4,000
6,000
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thousand Mg
MBT
Separated from residual waste
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Biologically treated
Landfilled

1

2,000

10,000

Shares of individual technologies of municipal waste treatment in Poland – based on
the statistical data (GUS) in the
years 2004 to 2015

19 08 05 – stabilized municipal sewage sludge; 19 08 12 – Sludge from biological treatment of industrial wastewater; 19 08 14 – sludges from other treatment of industrial wastewater; 19 12 12 – Other waste (including
mixtures of materials) from mechanical treatment of wastes other than those listed in 19 12 11
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waste must have amounted to approximately 330 thousand Mg, which was sorted out
in MBT plants. From another source it is known that approximately 1 million Mg of
waste fuels was used for energy recovery in cement kilns. However, due to low quality of
fuels from municipal waste they are normally enriched with industrial waste or sorting
residues from recyclables. It is assumed that approximately 750 to 850 thousand Mg of
RDF was produced from municipal waste [13].
The share of mixed/residual waste directed to thermal treatment increased in 2017.
The total capacity of six new WtE plants is presented in Table 2. All these plants use
grate furnace technology, integrated with a boiler.
Table 2:

A summary of key design data on the newly constructed WtE plants in Poland

MBT and SRF

Capacity
			
		
Mg/a

Assumed calorific value Electrical power
of the input waste
MJ/kg
MWel

Thermal power
MWth

1.

Bialystok

120,000

7.5

6.08

17.5

2.

Bydgoszcz & Torun

180,000

8.5

9.2

27.2

3.

Konin

94,000

8.5

6.75

15.5

4.

Kraków

220,000

8.8

8.0

35.0

5.

Poznan

210,000

8.4

up to 18

34

6.

Szczecin

150,000

10.5

total

974,000

7.5

32

37.53

161.2

based on data of plant operators and Cyranka, M.; Jurczyk, M.; Pająk, T.: Municipal Waste-to-Energy plants in Poland – current
projects, E3S Web of Conferences 10, SEED 00070 (2016), DOI: 10.1051//20161000070

Apart from this a few WtE projects are under way – a plant in Rzeszów (with capacity
of approximately 100 thousand Mg per year) and one in Warsaw with the capacity of
approximately 265 thousand Mg per year [17]. The national waste management plan
(KPGO2022) assumes that the total capacity for municipal waste incineration should
not exceed 30 % of all generated waste.
Assuming that the level of collection will continue to increase and that from 2017
residual waste will be first treated in the seven WtE plants, this means that the amount
of residual waste processed in MBT plants will decrease to approximately 7,292
thousand Mg per year.

3. Residues after mechanical-biological treatment
In the MBT technology various fractions are separated from residual waste which require further recovery or disposal. The balance of MBT technology can be calculated
based on the data obtained from the review of twenty installations in Poland [7]. One
of the first processes in MBT is the separation of the undersize fraction (usually sieved
on an 80 mm sieve), which is directed to biological stabilization. According to the data
obtained, the average share of the undersize fraction is approximately 48.5 % of the
residual waste. Given the estimated amount of waste treated in MBT plants in 2017,
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the undersize fraction of waste < 80 mm, which should be directed to biological stabilization accounts for approximately 3,537 thousand Mg. The end product of this process
is the so called stabilate, classifies as waste code 19 05 99, which is landfills or can be
partly used in land recultivation process. This waste does not need to fulfil the landfill
acceptance criteria listed in Table 1.

Residual waste (20 03 01)
(incl. 4.9 % of separatelly
collected recyclables)
100 %
Sorting residue
19 12 12
2,739 thousand Mg
37.3 %

Mechanical
treatment

MBT and SRF

The total amount of oversize fraction (> 80 mm) is about 3,945 thousand Mg. This
fraction contains both materials for recycling, as well as the high calorific fraction
that can be used for energy recovery. In the context of expertise [7], the effectiveness
of recycling, and recovery of waste fuels in the Polish MBT plants was evaluated.
The average share of recycling in the MBT installations was 6.1 % (range: 0.04 % to
15.0 %), which corresponds to approximately 445 thousand Mg. The average share of
separated calorific fraction (preRDF) was 12.0 % (1.7 % to 43.7 %), which corresponds
to 875 thousand Mg. This is more or less conform with the amount of RDF from municipal waste mentioned in KPGO 2022 [13]. The average balance of the treatment
plants based on the assessment of 20 MBT installations in Poland [7] is shown in
Figure 2.

Recyclables
20 01, 19 12 01-08
6.1 %
Pre RDF:
19 12 10/19 12 12
12.0 %

Undersize fraction (< 80 mm)
19 12 12
44.6 %
Biological, aerobic/anaerobic
treatment
Stabilate
19 05 99
34 %
Mechanical post-treatment
Off-specification compost
(for land recultivation)
19 05 03
21 %

Figure 2:

Stabilate (for landfilling)
19 05 99
13 %

The average balance of MBT, based on 20 installations in Poland MBT

Source: Jędrczak, A.; den Boer, E.: Raport końcowy III etapu ekspertyzy mającej na celu przeprowadzenie badań odpadów w
20 instalacjach do mechaniczno-biologicznego przetwarzania odpadów (Final Report stage III study designed to test 20 plants
for mechanical-biological treatment of waste). Zielona Góra, 2015
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Taking into account the above assumptions, it can be calculated that the remaining
fraction of the oversize fraction, which has so far been landfilled amounted to approximately 2.4 million Mg per year. As of January 1, 2016, this fraction has to be recovered
or disposed of in a different way than landfilling.

MBT and SRF

4. Advanced MBT technology
Due to the increasing requirements concerning waste recycling and still quite low level
of separate collection in Poland, the role of MBT plants is seen as complementary in
achieving the required recycling levels. More and more MBT installations in Poland
has been upgraded and equipped with new, more efficient devices for separation of
individual material streams. Those MBT plants have been initially designed to treat
residual waste stream, however, as the separate collection increases they increasingly
process the separately collected recyclables stream. The separation of fractions for
recycling is made possible by applying modern technologies, ranging from magnetic
separators, Eddy-current separators, optical separators, in which materials are recognized based on the specific and unique spectral properties (operating most often in
near infrared range). This makes it possible to separate the whole range of plastics,
broken into individual polymers (PET, PP, PS, HDPE, foils, etc.), paper, packaging,
composite packaging etc.
The study [7] revealed that the degree of separation increase with the increasing number
of devices (Figure 3).
Recycling level, as a share of waste
delivered to the MBT plant
%
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Figure 3:

8

Efficiency of materials separation in selected MBT plants in Poland

Source: Jędrczak, A.; den Boer, E.: Raport końcowy III etapu ekspertyzy mającej na celu przeprowadzenie badań odpadów w
20 instalacjach do mechaniczno-biologicznego przetwarzania odpadów (Final Report stage III study designed to test 20 plants
for mechanical-biological treatment of waste). Zielona Góra, 2015
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The calorific fraction (preRDF) is obtained from the residual fraction, after separating the recyclables. It can be done by an additional optical separator, which selects
predefined combustible materials, especially plastics of inferior quality (not suitable
for recycling).

5. The composition and properties of the oversize fractions
of municipal waste
The oversize fraction in the examined 20 MBT plants constituted on average 54.5 % of
the total MBT input, but the range for individual plants was 32.9 % to 74.3 % [7]. Its
composition is presented in Figure 4. The presented data refers to waste from various
parts of Poland. Analyses were performed in the heating season. Oversize waste fraction
contains high share of combustible materials, especially plastics, other categories (mainly
waste of disposable diapers), textiles, composite materials, paper and cardboard. The
total share of combustible materials in the oversize fraction very high, in the presented
data almost 95 % of the oversize fraction, which equals to 51.8 % of the initial weight of
residual waste (Figure 4). 6.1 % of the oversize fraction goes to recycling, which means
that max. 48.3 % of the total MBT input is available for energy recovery.
Table 3 shows the properties of oversize fraction separated in MBT plants – the average
values and respective ranges of values from individual plants. It can be seen that despite
high variability, the data clearly shows that combustion properties of these waste are
very good. The average LHV is 11,9 MJ/kg. It also provides the expected composition
of RDF assuming that it would be produced from the whole > 80 mm fraction.
Data shown in Table 3 clearly shows that the LOI, TOC and the HHV of the oversize
fraction exceeds the limit values for the acceptance of this waste in landfills (set at 8 %
dm, 5 % dm and 6 MJ/kg dm, respectively).
Figure 5 shows the composition of oversize fraction which will be available for energy
recovery. The share of oversize fraction after separation of 6.1 % of recyclables (20 % recycling level, including separately collected fractions in 2017) is 48.3 %, referred to the total
mass of residual waste entering MBT plants (in 2017 approximately 7,292 thousand Mg).
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Using the optical sorting technology plastics containing elevated levels of chlorine,
mainly polyvinyl chloride (PVC), can be separated out of the fuel stream. This, so called
preRDF fraction from MBT plants is most often forwarded for further processing in a
RDF production plant. However, some of the MBT plants are also equipped with a fuel
production line. The basic steps in preparation of fuel from oversize fraction include
coarse shredding, separation of non-combustible materials (usually at the air-separators), optionally additional separation of metals and a secondary shredding to particle
size of < 30 mm, as required by the cement plants. Depending on the composition and
properties of the oversize fraction a share of it remains as the sorting residue. From the
analysis of twenty MBT plants it is known that the average share of the MBT sorting
residue is 37.3 % of the input residual waste. This fraction was previously landfilled
however due to the landfill acceptance criteria it is not possible any more.
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Other categories

Composites

Textiles

Paper and cardboard

Inerts

Hazardous waste

Glass

Wood

WEEE

Metals

Plastics

Biowaste

Composition of oversize fraction (mostly > 80 mm) separated from residual waste

based on: Jędrczak, A.; den Boer, E.: Raport końcowy III etapu ekspertyzy mającej na celu przeprowadzenie badań odpadów w
20 instalacjach do mechaniczno-biologicznego przetwarzania odpadów (Final Report stage III study designed to test 20 plants
for mechanical-biological treatment of waste). Zielona Góra, 2015

Unit

Range of values

Average value

Share of biodegradables

25.4 – 56.8

39.5

Moisture

%

14.7 – 46.0

33.9

% dm

59.5 – 89.1

74.1

TOC

% dm

33.3 – 51.5

41.8

HHV

MJ/kg dm

17.5 – 25.0

20.7

LOI

Source: Jędrczak, A.; den Boer, E.: Raport końcowy III etapu ekspertyzy mającej
na celu przeprowadzenie badań odpadów w 20 instalacjach do mechanicznobiologicznego przetwarzania odpadów (Final Report stage III study designed to
test 20 plants for mechanical-biological treatment of waste). Zielona Góra 2015

Table 3:
Average parameters of the
oversize fraction

Thus in 2017 the estimated amount of oversize residue is 3,520 thousand Mg. Table 4
presents the properties of oversize fraction available for energy recovery. Average moisture content of this the oversize fraction is approximately 33.9 %, and the lower heating
value would amount to approximately 11,949 kJ/kg. It contains however some of inert
fractions, which need to be separated. The combustible fraction of it is approximately
3,300 thousand Mg (45.2 % of the MBT input), with the LHV 13,333 kJ/kg.
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The amount and composition of RDF from residual waste will change over time,
due to increase of recycling (concerning especially plastics, paper or composite packaging). This is due to the obligation to divert 50 % of recyclables from municipal waste
to material recycling already in 2020 (in 2017 only 20 % recycling is obligatory in Poland). In Figure 5, the third bar shows the quantity and composition of the combustible
fraction after diverting for recycling an additional 35 % of plastics, paper and composites
from the analysed waste (the total amount of recycled materials, taking into account
the level of separate collection would in this case will amount to approximately 50 % of
recyclables). The share of the combustible fraction in this case will be 32.6 % of the total
waste (2,525 thousand Mg) and its moisture content will increase to 43.2 %. This will
reduce the lower heating value as shown in the Table 4 to 10,911 kJ/kg. The next fraction
that will have to be collected selectively in the future is biowaste (kitchen and garden
waste). Biowaste is predominantly contained in the < 80 mm fraction of residual waste,
but to a lesser extent also in the analysed fuel fraction. Targeting organic recycling of
50 % of biowaste contained in the fuel fraction would reduce the moisture content of
this fraction to 41.0 %, which causes an increase of the calorific value to 11,521 kJ/kg.
In this case, the amount of fuel fraction would be about 32.6 % of the present amount
of residual waste (approximately 2,377 thousand Mg).

combustible fraction > 80 mm
(after 50 % recycling
and composting)

Kitchen and garden biowaste
Wood
Paper and cardboard

combustible fraction > 80 mm
(after 50 % recycling)

Plastics
Glass
Textiles

combustible fraction > 80 mm

Metals
Hazardous Waste

oversize fraction
(after 20 % recycling)

Composites
Inerts
0

10

20

30

40

50

Other categories

%

Figure 5:

Changes of composition of oversize fraction after separation of recyclables and biowaste

based on: Jędrczak, A.; den Boer, E.: Raport końcowy III etapu ekspertyzy mającej na celu przeprowadzenie badań odpadów w
20 instalacjach do mechaniczno-biologicznego przetwarzania odpadów (Final Report stage III study designed to test 20 plants
for mechanical-biological treatment of waste). Zielona Góra, 2015
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At present, only 12 % (related to the MBT input) of high quality RDF is separated out
of the oversize (> 80 mm) fraction of residual waste (875 thousand Mg for energy
recovery in cement kilns). It can be expected that the amount of this inferior quality
fuels will be approximately 2,424 thousand Mg per year. Given that the current share of
RDF fulfils the requirements of cement kilns (LHV > 20 MJ/kg), it can be expected that
the remaining combustible fraction will have a LHV in the range of 11 to 11,5 MJ/kg.

Emilia den Boer

Table 4:

Fuel properties of fraction > 80 mm of residual waste after separation of non-combustibles,
recyclables and biowaste
Share of in Moisture
Loss of
total mass
content
ignition
of waste			
%
%
% dm

Higher
heating
value
MJ/kg dm

Lower
heating
value
MJ/kg

Biowaste
share
%

Oversize fraction after
20 % recycling (> 80 mm)

48.3

33.9

74.1

20,740

11,949

39.5

Combustible fraction
> 80 mm

45.2

38.3

80.0

22,383

13,333

42.1

Combustible fraction after
50 % recycling

34.6

43.2

79.1

20,505

10,911

42.4

Combustible fraction after
50 % of recyclables

32.6

41.0

79.4

20,819

11,521

38.8

MBT and SRF

based on own research

Over time, after the increase of the separate collection of recyclables, the remaining
quantity of fuel fraction will be approximately 2,525 thousand Mg per year. After introducing separate collection of biowaste, it could be further reduced to approximately 2,377
thousand Mg of fuels per year. On the other hand, the proposal to amend the Landfill
Directive [10] in the framework of the so-called circular economy package assumes the
reduction of the share of landfilled waste to 10 % of the total weight of municipal waste
in 2030. The meaning of it is that we need also to gradually limit the disposal of the
undersized fraction subjected to the biological stabilization in MBP installations, which
currently accounts for 48.5 % of the weight of residual waste directed to MBT plants. Only
a small part of this fraction can be used for land reclamation, due to its low quality. This
fraction also contains combustible waste that will have to be recovered.

6. Possibilities of using waste fuels of inferior quality
The possibilities of using RDF of inferior quality are very limited in Poland. In general,
the activities that can be carried out to reduce the landfilling of combustible fractions
include:
The long-term, desired measures, such as:
• increasing the level of selective collection for recycling so that the quantity of residual waste for fuel will be reduced at source;
• use as an alternative energy source in industry (especially in cement industry and
power industry);
and the ad hoc solutions to solve the actual problems:
• temporary storage of combustible waste fractions (for a max. 3 years period before
the recovery operations);
• export of lower quality RDF to other countries – mainly Germany and Sweden (inefficient and expensive solution, due to high costs of transport and waste acceptance).
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6.1. Increasing the recovery of fuels from municipal waste in cement kilns
Incineration and co-incineration of RDF must meet process requirements, which are
significantly more stringent than for conventional fuels. The potential investors in WtE
technology require stable policy and acceptable market conditions. The RDF market
in Poland lacked it and by now it had to compete with a relatively cheap alternative
in form of landfilling. Consequently, in Poland the only established recipients of RDF
are cement kilns. Due to the long residence of the exhaust gas in high temperatures,
highly alkaline environment and the lack of solid residues, cement kilns without major
modifications fulfil the requirements co-incineration of RDF. Fuel replace here the
conventional source of energy, without any negative impact on the process, which furthermore reduces production costs. Cement kilns have however, well-defined and
relatively high requirements in relation to from waste, which can be met only by the
highest quality RDF from municipal waste. Exemplary RDF quality requirements by
Cemex Poland are provided below [1] :
• calorific value of over 17 MJ/kg by supplying to the precalciner, and above
20 MJ/kg by supplying to the main by the main burner,
• water content < 20 %,
• sulphur content < 1 %,
• total heavy metals < 2,000 ppm.
In order to comply with the above requirements a deep sorting of residual waste is
required in order to separate only materials with the highest LHV and low moisture
content (mainly plastics). The other options is additional drying. Cement plants are
able to receive up to 1.5 million Mg of waste fuels, however in order to maintain high
quality, the RDF from municipal waste is enriched with high quality industrial fuels. It
is estimated that 750 thousand Mg are fuels from municipal waste [13] while the remaining stream comes from industry. Increasing the share of RDF from municipal waste
in cement kilns has only marginal meaning. This would require drying of these fuels
in order to reduce their moisture content.

6.2. Energy recovery from lower-quality fuels in the energy sector
The only rational solution for lower quality fuels is energy recovery in specialised WtE
plants producing power and heat, which are widely applied in other countries, such as
among others Germany and the Scandinavian countries. Generally, the conditions for
the implementation of the energy recovery from inferior quality fuels in Poland are
favourable [8]:
• there are approximately 20 thousand km heat distribution networks;
• approximately 42 % of the heat needs is covered from the network;
• installed thermal power is approximately 58 thousand MW (heat);
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• chlorine content of < 0.7 %,
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• 50 % of plant sources are less than 50 MW;
• currently used fuel is coal in approximately 75 %;
• there is a heat demand throughout the year (warm water).
Several energy companies are considering the use of waste fuels. An example is the
thermal power provider in Wałbrzych (PEC), which began the preparatory work for
the investment using RDF. The proposed power unit is a steam boiler furnace with
a stepped hearth and one drum, with natural circulation and a nominal capacity of
15 t/h (11.6 MW) [8]. The boiler is designed for 26,529 Mg per year of alternative fuel
(19 12 10) (3,400 kg/h), with a calorific value of 14 to 16 MJ/kg. The efficiency of heat
production is approximately 50 %, while the electricity approximately 36 %.

MBT and SRF

Multi-fuel boiler (coal/biomass/RDF) with installed power of 76 MWel/127 MWth is under
construction in Zabrze. Construction of waste to energy plants using RDF is also planned
in several other locations. In Olsztyn there is a plan to install a capacity of approximately
100 thousand Mg per year. In Gdańsk it is planned to build RDF plant which would
utilise 150 thousand Mg per year fuel produced by six MBT plants in the region. At the
same time the national waste management plan sets at maximum permissible volume
waste to energy plants at 30 % of the total mass of municipal waste.
In total approximately 0.6 % of primary energy demand could be replaced by RDF from
municipal waste. Waste to energy plants of RDF are fully justified in the waste hierarchy
and from the point of view of environmental protection. Moreover, they would solve
the current problem of overproduction of RDF by the MBT plants.
The discussion on the possible use of waste fuels in the energy sector has lasted for
years. So far, however, the instability of law (lack of control over the municipal waste
stream, shifting the ban on landfilling of the calorific fraction in time), as well as the
fluctuations of the RDF stream (varying availability, quality and prices) were perceived
as a barrier in the development of waste to energy plants. Currently, however, there are
good market conditions to develop WtE as long-term solution for energy recovery form
this waste fractions. In addition to the ban on landfilling, there is already a number of
regulations to, which promote the energy use of waste fuels, including:
• possibility to classify the portion of the chemical energy contained in fuels of waste
(biodegradable fraction) as biomass – energy from renewable source [16],
• current need of modernization of existing power plants (need to replace old boilers),
including exhaust gas cleaning facilities due to the tightening of emission standards
of air pollutants [6, 12],
• the possibility of obtaining additional benefits for the reduction of CO2 emissions
during co-combustion of waste (biodegradable fraction) and participation in the
system of emissions trading.
Capacity of waste to energy plants for a given region recovery should be adapted to
the demand in the region – the amount of fuels from waste and the presence of other
systems which would enable the preparation of fuels from waste of the required quality.
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The consequence of the lack of technology for the energy recovery of caloric fractions
(19 12 12) is increase of prices for their reception. These prices increased from 120 to
130 zł/Mg net to 175 to 180 zł/Mg [2]. Currently, waste fuels are stored in many
plants. This is associated with a high risk – especially the formation of fires, as well as
the offsetting of the actual problem in time. In addition, some plants solve the problem by directing more of the residual waste to a biological stabilization. The landfill
acceptance criteria do not cover the stabilate at the moment. This solution is unfavourable due to the increasing stream being landfilled, opposed to the initially intended
effect. Currently, the landfill tax for stabilate fulfilling the biological stability criterion
(expressing the respiration activity within 4 days of incubation – AT4 < 10 mg O2/g dm)
is 24.15 zł/Mg. The new Regulation on environmental fees of March 2017 [9] provides
for a significant increase in the landfill tax of stabilate that will not meet the additional
two parameters – LOI of less than 35 % dm and TOC of less than 20 % dry matter.
Fees for landfilling of stabilate which does not meet these requirements will rise to
140 zł/Mg in 2018, 170 zł/Mg in the 2019 and 270 zł/Mg in 2020. If these parameters
are met, the landfill fee shall be multiplied by 0.25. Landfilling of sorting residues
(19 12 12) will also be subject to an increased fee, as above. In this case there is no
reduction potential. Such a high fee for the landfilling of the sorting residua constitutes
a significant motivation to invest in alternative methods of its use.

8. Summary
The ban on landfilling of waste with a HHV > 6 MJ/kg dm is a very big challenge for
waste management in Poland. Although more than 10 years it was known that this
provision will finally come into force, no investments were realized to secure the possibility of utilising this stream.
Taking into account the extension of the thermal treatment capacity for residual waste
(6 incinerations since 2016) and that the remaining residual waste will go to the MBT
plants, assuming the current recovery of recyclables and high quality waste fuels
(0.875 million Mg per year), the remaining oversize fraction (> 80 mm) amounts to
2.6 million Mg per year of which the combustible fraction constitutes about 2.4 million
Mg per year.
The lower heating value of this fraction amounts to approximately 11.0 to 11.5 MJ/
kg. However, full implementation of the 2020 recycling target (50 % of paper, plastics,
glass and metals and 50 % of biowaste) will result in decreasing the total stream for
energy recovery from MBT outputs to approximately 2.5 million Mg per year (with
LHV of approximately 11 Mj/kg). An additional collection of 50 % of biowaste will
cause further reduction to 2.4 million Mg (LHV 11.5 MJ/kg). Waste to energy infrastructure for this fraction is lacking, however the newly implemented high landfill
charges provides an additional incentive for investments.
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