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ABSTRACT: The aim of the research was to determine the need to increase the infrastructure for storing livestock manure in
Poland in groups of farms divided on the basis of the number of animal herds. Using individual data from Statistics Poland and
using the balance method, the maladjustment of the infrastructure to the new legal requirements regarding the storage of
manure was estimated. It was determined that meeting the standards included in the new action program in force in the country
under the Nitrates Directive will require the construction or expansion of manure plates with an area of 2,539.6 thousand m?,
new tanks with a capacity of 3,437.2 thousand m3 and covering the existing ones with a capacity of 3,170.6 thousand m?. Total
investment costs were estimated at PLN 5,907,913.40 thousand, i.e. approximately EUR 1.4 billion. The requirements in force for
most entities since January 1, 2025, will bring far-reaching changes, leading to the concentration of animals in very large herds
and deepening the regionalisation of production. Both positive and negative effects of this process on the natural environment
were indicated.
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Introduction

In the process of food production on farms, by-products are produced, among which animal
excrements and their mixtures with bedding material and water may have a significant impact on the
natural environment. On the one hand, they are a rich source of nutrients for plants and, therefore,
a desirable fertiliser of natural origin, which is an important element of a closed-cycle economy in
agriculture that influences the volume of crops (Cai et al., 2019; Cassman et al., 2003; Edmeades,
2003; Rutting et al,, 2018; Soliwoda et al., 2020). At the same time, they are a significant source of
water eutrophication in the country and the region (Batool et al., 2022; Eriksson et al., 2007; Baltic
Marine Environment Protection Commission, 2023; Neverova-Dziopak, 2021; Pastuszak et al.,, 2018)
and are responsible for the emission of ammonia (NH;), nitrous oxides and nitrous oxide (N,0),
methane (CH,) and other volatile compounds (Dourmad et al., 1999; ljaz et al., 2023; Leip et al., 2015;
Oenema et al., 2009; Velthof et al.,, 2014; Webb et al., 2012).

However, the use of by-products of animal breeding as a source of nutrients for plants in our
country is only possible periodically, which, given the almost constant amount of their production
(keeping animals in buildings all year round) or the increased amount of collection outside the graz-
ing period, necessitates their long-term storage (Gaj, 2018; Pietrzak, 2013). However, the process
involves losses of components, which, depending on the conditions of manure collection and storage,
can be enormous and have a very negative impact on the quality of water, soil within and around the
storage area, air, and the amount of gas emissions, including greenhouses.

An important factor influencing the formation and intensity of point pollution and the possibility
of using the potential of livestock manure (hereinafter referred to as manure) is the method of their
storage and processing in entities collecting and using them (Amon et al., 2001; Blanes-Vidal et al,,
2008; Dennehy et al,, 2017; Hartung & Phillips, 1994; Kieronczyk, 2012; Kieronczyk & Marcinkowski,
2015; Koninger et al, 2021, Owen & Silver, 2015; Petersen, 2018; Pietrzak & Nawalany, 2008;
Pietrzak et al., 2018; Sapek & Sapek, 2006; Smurzynska et al., 2016; Sgrensen et al,, 2019).

The problem of negative external effects related to the storage of manure was so important that
it was noticed by the EU legislator (including the Nitrates Directive, 1991), as well as the national
legislator (Act, 2007), and storage conditions have so far been the subject of changing legal regula-
tions in force in Poland. At the same time, due to the significant shortcomings of farms in having and
using appropriate infrastructure for storing natural fertilisers, significant public funds were involved
to support investments in the area.

The aim of the research was to determine the structure and amount of natural fertilisers depend-
ing on how they are stored on farms. Based on data from Central Statistics Office (CSO) (SP), using the
balance method, the main aim was to determine how many entities and to what extent the infrastruc-
ture for storing natural fertilisers is not adapted to the requirements of the action program intro-
duced in the country under the Nitrates Directive. The research estimated the amount of manure
stored in violation of applicable legal requirements or program regulations coming into force on Jan-
uary 1, 2025, at the latest. Simulations were also performed to determine what level of infrastructure
for storing manure is necessary to meet all legal requirements, assuming no reduction in animal
numbers. The costs that agricultural farms will have to bear as part of the adjustment in this respect
were also estimated.

Studying the effect of implementing normative recommendations intended to reduce the pres-
sure of farms on the natural environment positions them in the mainstream of normative ecological
economics (Sleszynski, 2022). However, the main focus was on identifying the technical and eco-
nomic consequences of legal regulations and the interactions that may arise as a result of them
between the natural environment and the functioning and development of individual groups of farms
and, more broadly, the agricultural sector in Poland. Due to the way the research is conducted,
it should be placed in the field of environmental economics (Borys, 2013; Venkatachalam, 2007).
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An overview of the literature

The scope of equipping farms with infrastructure for storing manure in Poland has been the
subject of numerous studies and research. However, they concerned only groups of farms located in
specific regions of the country (Kope¢ & Gambus, 2008; Kowalewska et al., 2009; Kruszynski, 2012;
Kupiec, 2023; Kupiec & Zbierska, 2007; Ku$ & Kopinski, 2006; Wasilewski, 2005), with a specific
production focus (Szymanska, 2012; Wierzbicki & Krajewski, 2004), or were based on the opinion of
agricultural producers themselves (Wrzaszcz, 2012). Calculations for the entire population were
made based on the authors’ estimates resulting from their expert knowledge (Lipiniski, 2012; Roma-
niuk & Wardal, 2006), had covered the period before significant changes in legal regulations were
introduced in the country (Kagan, 2016) or did not take into account the changes taking place in
recent years in agriculture itself and changes in investment costs (Kagan, 2017).

Research on the issue was also conducted in other EU countries. It concerned the diversification
of equipping farms with buildings and structures for storing manure (Hennessy et al., 2011; Loyon,
2018; Eurostat, 2013), indicated the necessary adjustment expenditure on infrastructure and the
scope of burdens on farms resulting from the costs of compliance with regulations regarding the
storage of manure (EPA, 2016; Report, 2013; Menghi et al., 2015; Kuhn et al,, 2019; Sommer & Knud-
sen, 2021; Sutton et al,, 2015; Thorsge et al., 2022; Wagner et al., 2017).

The presented research results for Polish farms are based on the most currently available data,
organise the available information, and take into account current conditions. From a utilitarian per-
spective, they provide knowledge to all stakeholders (especially political decision-makers) not only
about the deficiencies in the infrastructure for storing manure but also about the potential costs of
adaptation investments and the expected effects on the processes taking place in agriculture.

Selected determinants of infrastructure for storing manure

Of significant importance for the legal provisions currently in force in Poland regarding the stor-
age of manure and their territorial scope was the judgment of the Court of Justice of the European
Union of November 20, 2014, in which it was found that Poland had insufficiently designated nitrate
pollution hazard zones, which constituted a breach of the Nitrates Directive (Lacny, 2017). Poland’s
incorrect implementation of this directive resulted in the abolition of Particularly Vulnerable Areas,
and since 2020, the entire country has been covered by an action program to reduce nitrate pollution
(Kopczynska, 2022; Szalinska et al., 2018).

According to the legal regulations currently in force in Poland, from 2020 onwards, farms breed-
ing animals or importing manure from other entities should have slurry tanks with tight walls and
bottoms, which should be covered with a flexible cover or a floating cover (Regulation, 2023). In enti-
ties breeding animals on a very large scale (with more than 210 livestock units - LU), the capacity of
the tanks should enable the storage of produced liquid for a period of at least 6 months. However, in
relation to solid manure in the group, the impermeable surface for their storage should enable the
accumulation for a minimum period of 5 months. Other agricultural farms will be obliged to meet the
same requirements from January 1, 2025, at the latest (Regulation, 2023).

The condition of the equipment of farms with infrastructure for storing manure was the result of
many years of investments in agriculture. Some of them were created thanks to financing and co-fi-
nancing from both national and EU budget funds. The process of subsidising the investment was
spread over time and resulted in a significant increase in the area of manure plates in the entire
population of farms, as well as the number and capacity of tanks for liquid natural fertilisers (Table 1).
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Table 1. Infrastructure for storing natural fertilisers was created as a result of financing or co-financing from
structural funds

Program/measure/sub-measure/type of operation Manure plates (surface) | slurry tanks (capacity)
“Investments in agricultural farms" SAPARD program 55281 m? 32351 m3
‘Adjusting farms to European Union standards" Rural Development Program 3712 051 2 5194149 1
2004-2006
“Investments in agricultural holdings” SOP “Agriculture” program 2004-2006 53 758 m? 41724 md
Rural Development Programme 2007-2013
“Facilitating the start for young farmers” 10 642 m? 205073 m?
,Modernization of farms” 90372 m? 112146 m?
“Restoring agricultural production potential destroyed as a result of natural

. . . , i y 33 m?2 2185 m3
disasters and introducing appropriate preventive measures
Rural Development Programme 2014-2022
Sub-measure M4.1 - Support fqr investments in agricultural farms. 51500 m2 175600 m?
Type of operation — Modernization of agricultural farms
Sub-measure M4.1 - Support for investments in agricultural farms 6474 2 5153 m?
Type of operation — Investments in farms located in Natura 2000 areas ' '
Sub-measure M4.1 - Support for investments in agricultural farms Type of
operation — Investments aimed at protecting water against nitrate pollution 85200 m? 157000 mé
from agricultural sources (Investments in farms located in Particularly and 29000 m?
Vulnerable Areas)
Sub-measure M6.1 - Ass[stance in starting a business for young farmers. 8300 m2 6800 m?
Type of operation - Premiums for young farmers
Sub-measure M6.3 - Start-up aid for the development of small farms. 3700 m2 1500 m?
Type of operation - Restructuring of small farms
Total 3986209 m? 3645997 m?

Source: author's work based on Butkowska et al. (2009), Butkowska (2011), Czudec et al. (2017), Klepacka (2009), Ministerstwo
Rolnictwa i Rozwoju Wsi (2014), ARIMR (2023).

Co-financing of investments in infrastructure for storing manure was accompanied by a change
in the number of animals in the country. In the years 2018-2022, compared to 2012-2016, the popu-
lation of the main farm animal species converted into livestock units (LU) increased significantly
(Figure 1).

Based on the increase in the global animal population, it can be concluded that in recent years,
the amount of natural fertilisers produced as a by-product of animal breeding has also increased. At
the same time, due to the demand for animal products, there are no indications that the production
of natural fertilisers will be limited in the near future (Kopinski & Witorozec-Piechnik, 2023; OECD/
FAO, 2023; Sto$ et al., 2022).

In the analysed period, however, there was a very significant reduction in the number of farms
keeping livestock. The change concerned both farms conducting agricultural activity solely based on
animal production or combining it with plant production. In 2020, there were 582,000 such entities,
which means their number decreased by 340,000 compared to 2010. At the same time, the popula-
tion of farms in Poland decreased by only 192,000 to 1,317 thousand in 2020 (GUS, 2021). Therefore,
the process of concentration of the growing animal population in an increasingly smaller number of
farms and its regionalisation in the country continued. It was accompanied by progressive specialisa-
tion of production, which was visible, especially at the level of final and commodity production.

Despite significant subsidies for investments in infrastructure for storing manure, the number of
farms with devices for storing natural fertilisers decreased significantly over 2010-2020 (GUS, 2010;
GUS, 2020).
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The main species of farm animals were taken into account, i.e. cattle, pigs, horses, sheep, goats and poultry, including the dominant
poultry. The number of animals expressed in livestock units was determined using the conversion factors included in the nitrate
program (Regulation, 2023).

Figure 1. Number of farm animals (Livestock Unit) in 2004-2022 in Poland

The main cause of the phenomenon was the mass abandonment of farms, especially those with
very small, small and medium herd numbers, from keeping farm animals, and thus, their manure
plates and tanks were excluded from production functions. At the same time, the infrastructure exist-
ing on these farms was sometimes co-financed with public funds, is inactive from the point of view of
storing manure and is very unlikely to be used in the future.

Research methods

The total amount of natural fertilisers stored contrary to the requirements of the nitrate program
was determined using the balance method using individual data from the 2020 General Agricultural
Census. The study covered the entire population of farms in Poland, and the calculations were made
on individual data.

The extent of the inadequacy of the infrastructure for manure storage was calculated individually
on each farm based on the amount of fertilisers stored in piles without a manure plate and the amount
and storage period in other devices. For modelling purposes, in both cases, it was assumed that the
adaptation investments would consist of the construction of new manure plates and the cost of con-
struction for storing 1 m? of manure was estimated on the basis of calculations made for a model
example of a shallowly sunken manure plate.

Similarly to the case of manure, the capacity of tanks for liquid fertilisers with unadjusted capac-
ity was estimated based on the storage period of slurry. Regardless of the type of manure, the same
cost of building 1 m? of tanks was assumed. The investment costs were calculated based on commer-
cial offers from construction companies specialising in the type of investments, and the offers were
obtained in mid-2022.

It was also assumed that all slurry stored in open tanks was stored contrary to the assumptions
of the nitrate program. Tanks of this type will require investment to cover them. The capacity, and
therefore the potential level of investment expenditure, was determined based on the volume of
manure stored in them in 2020. The study took into account various forms of potential covering of
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tanks, i.e. using expanded clay, floating foil - floating PVC tarpaulin, special cover made of floating
elements made of plastic, and construction of a tent roof™.

The research also included an analysis of the inadequacy of the infrastructure for storing manure
on farms grouped depending on the size of the herd of farm animals.

Results of the research

Based on the results obtained, it was determined that a total of over 12 million tons of manure in
Poland was stored in conditions of unsuitable infrastructure for its storage, which constituted over
27.7% of the total mass of stored solid fertilisers in 2020 (Table 2).

Table 2. Amount of manure stored in unadapted infrastructure in 2020, depending on the size of the animal herd

Animal herd size ive- Manure (thousand tons) Slurry (thousand m3)

stock units LU) no devices m::;:z;f;t total tank coverage m;:;:g;f;t total
a b c d=b+c e f g=e+f
absence of animals 349,0 739 4228 483 31,2 79,5
0,01 -20,00 40110 502,0 45129 666,4 3626 10290
20,01 40,00 19492 5345 24837 2749 492,0 766,8
40,01 - 60,00 894,0 368,1 12621 2291 432,0 661,2
60,01 - 100,00 876,5 406,0 12825 3199 550,6 870,6
100,01 - 210,00 624,6 329,2 9538 416,3 6145 10308
over 210 8859 289,6 11755 12157 9543 21700
Total 9590,1 25032 120933 31706 343712 66078

Ultimately, by the end of 2024, as part of the adaptation activities, there was a need to change the
storage of almost 9.6 million tons of manure stored in piles. The capacity of the existing infrastructure
is too small, which indicates the need to expand it to accommodate the 2.5 million tons of manure
stored in other facilities.

In terms of storing slurry, it was established that there was a need to cover (cover) tanks with a
capacity of over 3.2 million m3 in the country, which accounted for almost 13% of the total volume of
stored slurry in 2020. It was also estimated that in order to balance the production of slurry with the
infrastructure for their storage, there is a need to increase the capacity of tanks by over 3.4 million
m3. The total volume of unadopted infrastructure for storing slurry amounted to over 6.6 million m3,
which, in relation to the total amount of liquid fertilisers stored in the country, accounted for 27% of
their volume.

The largest mass of manure requiring new or expansion of the existing infrastructure for its stor-
age was located on farms with the smallest herds of animals, i.e. 20 LU and less. This group of farms
accounted for over one-third of the total amount of manure stored without appropriate infrastruc-
ture. The next group with over 20% share were owners of herds ranging from 20.01 to 40 LU (medi-
um-small herds). The concentration of investment needs in the groups was simultaneously dispersed
among the largest number of agricultural entities. In the first group, i.e., in farms with the smallest
herds, almost 136.6 thousand entities did not have the infrastructure for storing manure, and it was
insufficient. It constituted three-quarters of the total number of entities with insufficient capacity of

T The cost estimation did not include the use of chaff and natural coating as a floating cover, i.e. two tech-
niques that are included in the set of actions to reduce ammonia emissions from slurry tanks as part of BAT
(Commission, 2017).
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manure plates in the country. There were almost 20.5 thousand farms with medium-small animal
herds.

The greatest deficiencies in the infrastructure for storing slurry in terms of volume were found in
the group of entities with the largest herds of animals in the country (over 210 LU). In total, malad-
justment in this respect was found in a group of only 538 farms, which lacked coverage of 1.2 million m3
of outdoor reservoirs and additionally new reservoirs with a capacity of over 950,000 m3. In total, the
group accounted for one-third of the volume of slurry stored in infrastructure that was not adapted
to the requirements of the program.

Taking into account the amounts of fertilisers and the method of their storage, the need for the
capacity of manure plates and the capacity of tanks for liquid fertilisers were estimated. Based on the
calculations, it was determined that in order to meet the needs for proper storage of manure, manure
plates with an area of over 2.5 million m? should be created (Table 3). The value of investment outlays
on new boards was estimated at almost PLN 2 billion in total. However, the total value of investment
outlays, and adaptation costs for all types of infrastructure amounted to over PLN 5.9 billion. The
largest share in this pool was allocated to the construction of new tanks for storing manure and
slurry, or manure water as leachate from manure plates. Investment outlays for the construction of
new tanks with a capacity of 3,437.2 thousand m3 in the population of agricultural farms were esti-
mated at almost PLN 3.4 billion. Coverage of open reservoirs nationwide with a capacity of 3,170.6
thousand m?, according to the calculations, required investment outlays exceeding PLN 0.5 billion.

Table 3. Estimated value of investment outlays for new infrastructure for storing natural fertilisers

Manure plates Tanks investment cost (PLN thousand) Total invest-
Animal herd size (live- N ] ments in new
socknisl) | oo et |k ko e
a b c d e f=d+e g=c+f
absence of animals 888 69 700,3 82181 306048 388228 108 623,10
0,01 -20,00 947,7 7439583 1132826 356 068,0 469 350,6 121330890
20,01 40,00 521,6 409 4389 467250 483119,3 5208443 939 283,20
40,01 - 60,00 2650 208 0514 389495 4242615 463 211,0 67126240
60,01 - 100,00 2694 2114209 54 388,6 540 7375 595126,2 806 547,10
100,01 - 210,00 2003 157 240,2 707727 603 456,1 6742288 831 469,00
over 210 2468 1937756 206 668,9 9370753 11437442 1337519,80
Total 2539,6 1993 585,5 539 005,4 33753225 39143279 590791340

1 Calculated cost of building T m? of manure plate allowing for the storage of 4.7618 tons of manure was set at PLN 785 gross;
Zaverage cost of covering T m?3 of slurry assuming an average height of the open tank of 3 m estimated at PLN 170 gross;
3 cost of building the tank per 1 m® of capacity was calculated at PLN 982 gross.

The necessary investment outlays had to be borne mainly by agricultural farms, which only from
2025 will be obliged to have the necessary infrastructure for manure. Entities with herds of no more
than 210 LU accounted for almost PLN 4.6 billion, i.e. 77% of the expected adjustment costs. In this
group, the highest investment outlays will be required in the group of owners of the smallest herds.
Agricultural farms keeping 20 LU or fewer animals, in accordance with the requirements of the pro-
gram, had to invest in infrastructure for storing fertilisers in the amount of over PLN 1.2 billion. Less
than a quarter of the total value of estimated expenditures (over PLN 1.3 billion) will have to be spent
on farms with herds of more than 210 LU. Most of the farms with inadequate infrastructure, and thus
projected investment expenditure for this purpose, were concentrated in Wielkopolskie and
Mazowieckie voivodships (Table 4).
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Table 4. Estimated value of investment outlays for new infrastructure for storage of natural fertilisers
in voivodeship

Voivodships Manure plates Slurry tanks inf-l; (;tsilr::twu e
number of farms investment cost (PLN thousand)
a b c d e=ctd
dolnoslgskie 3567 369345 1012794 1382139
kujawsko-pomorskie 11498 1857434 262 686,3 448 4297
lubelskie 17772 1343385 15612795 2856180
lubuskie 2068 462499 461538 924037
todzkie 18 683 189 855,9 3651492 555005,0
matopolskie 12 688 296327 1296385 169 271,1
mazowieckie 28892 3024954 664 603,5 9670989
opolskie 2718 46 620,7 176 9221 2235427
podkarpackie 12534 235684 587708 823393
podlaskie 11485 167 479,6 633 204,6 800 684,2
pomorskie 5667 62 812,7 121081,2 1838939
$laskie 5378 444308 1227752 167 206,0
Swietokrzyskie 12 354 66 805,6 824435 149 249,1
warminsko-mazurskie 7514 1275876 2251555 3627431
wielkopolskie 24835 497 256,7 7144388 12116955
zachodniopomorskie 2420 31773, 58 746,2 90519,3
Total Poland 180073 1993 585,5 39143279 59079134
Conclusions

Both in agriculture itself and in its environment, significant changes take place over time, the
pace and scope of which are sometimes underestimated and which have a significant impact on the
scope and type of use of infrastructure for storing manure, the requirements imposed and the degree
of maladjustment of farms to the program, nitrate, unit costs of building or purchasing manure tanks
and plates, and finally, the needs and estimated value of investment outlays for adapting the infra-
structure that farms in Poland will have to implement.

The loss of PLN 340,000 farms with animal production in recent years has not contributed to
improving the infrastructure for storing livestock manure in Poland but has only deepened the prob-
lem. The existing manure plates and tanks for liquid fertilisers on the farms, often constructed with
budgetary funds, will be used to a small extent in accordance with their original purpose.

In order to meet the conditions of the new nitrate program, manure plates with a capacity of
2,539.6 thousand m?3 should be built in the country, and taking into account data from 2020, new
investments should be made by 180,037 farms storing manure. In terms of infrastructure for storing
slurry, it is expected that there will be a need to cover tanks with a capacity of over 3.2 million m? and
to increase the capacity of tanks by 3.4 million m3.

Based on the parameters from 2020 and the investment costs from 2022, the value of investment
outlays for adapting the infrastructure for storing manure and slurry in the entire population was set
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at PLN 5,907,913.4 thousand. According to the requirements of the program, the highest investment
value (mainly in tanks) will be obliged to be made by a small group of farms keeping larger 210 LU
and more animals (estimated amount PLN 1,337,519.80 thousand) and farms keeping 20 LU and
fewer animals (investment needed for the amount of PLN 1,213,308.90 thousand).

An important factor influencing decisions regarding investments in fixed assets on farms, espe-
cially those related to environmental protection (non-productive), is the cost burden of production
and the availability of financial capital. They largely depend on the scale of production (Konrad et al,,
2019), which in the case of owners of small and medium-sized herds of animals and high uncertainty
as to the future profitability of production may be a serious obstacle to the implementation of the
directive’s requirements (Petersen et al., 2021; Kulawik & Kagan, 2021). In conditions of strict
enforcement of the infrastructure for storing manure, the most likely scenario will be a mass aban-
donment of animal production by unadapted farms. This will mainly affect small and medium-sized
herds of animals, especially herds (below 40 LU). At the same time, the population growth process
accelerated in very large herds with intensive production systems and the spatial concentration of
animals in relatively small regions of the country. Due to the much higher potential of very large-in-
tensive farms to reduce greenhouse gas emissions at the storage and fertilisation stage, this will be
a beneficial aspect for nature conservation (Peterson et al., 2013). As a consequence, spatially dis-
persed small sources of nitrate emissions from places where manures are stored on farms, giving up
animal production will also be eliminated. Taking into account rising transport costs, however, this
will contribute to an increase in the concentration of fertilisation and nitrate emissions from agricul-
tural fields in regions where large and very large herds of animals are located and will result in a
potential increase in nitrate leaching and nitrous oxide emissions from agricultural fields (Basso &
Ritchie, 2005; Beaudoin et al., 2005). It will also deepen the shortage of organic matter in remote soils
from such production centres, limiting the possibilities of producing agricultural production by small
and medium-sized farms in a closed cycle of matter circulation.

There are a number of proven (Palese et al., 2020) and modern technologies, including innovative
ones, for the storage and processing of manure that constitute a substitute or significantly reduce the
need to invest in manure plates and tanks for liquid fertilisers (Drézdz et al.,, 2020; Huygens et al.,
2020; Makara & Kowalski, 2018; Kupiec et al., 2019; Pietrzak et al., 2018; Sgrensen et al., 2019; Sun
etal,, 2022). Such forms should not only be developed but also popularised as an alternative to costly
traditional investments. Public aid directed to small and medium-sized farms may play an important
role in reducing the costs of this type of investment.
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POTRZEBA ROZBUDOWY INFRASTRUKTURY DO PRZECHOWYWANIA NAWOZOW
NATURALNYCH W POLSCE W ODNIESIENIU DO WYMOGOW NOWEGO PROGRAMU
DZIALAN NA RZECZ WDRAZANIA DYREKTYWY AZOTANOWEJ

STRESZCZENIE: Celem przeprowadzonych badar byto ustalenie potrzeb w zakresie zwiekszenia infrastruktury do przechowywa-
nia nawozdéw naturalnych w Polsce w grupach gospodarstw rolnych wydzielonych na podstawie liczebnosci stad zwierzat. Wyko-
rzystujg jednostkowe danych GUS za pomocg metody bilansowej oszacowano niedostosowanie infrastruktury do nowych
wymagan prawnych w zakresie przechowywania nawozéw naturalnych. Ustalono, ze spetnienie norm zawartych w nowym progra-
mie dziatarn obowigzujagcym w kraju na podstawie dyrektywy azotanowej wymagac bedzie budowy lub rozbudowy ptyt oborniko-
wych o powierzchni 2 539,6 tys. m% nowych zbiornikéw o pojemnosci 3 437,2 tys. m3 oraz pokrycia istniejgcych o pojemnosci
3 170,6 tys. m3. tacznie koszty inwestycji oszacowano na kwote 5 907 913,40 tys. zt, tj. okoto 1,4 miliarda euro. Obowigzujace
od 1 stycznia 2025 roku wymogi dla wiekszosci podmiotow przyniosg daleko idace zmiany prowadzac do koncentracji zwierzat
w bardzo duzych stadach i pogtebienia rejonizacji produkcji. Wskazano zaréwno na korzystne jak réwniez negatywne skutki tego
procesu dla Srodowiska przyrodniczego.

StOWA KLUCZOWE: gospodarstwa z produkcja zwierzeca, przechowywanie nawozdw naturalnych, ptynne nawozy naturalne,
wptyw na srodowisko, przepisy prawa
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