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Studies to study the impact of various options for storing and processing manure
on the content of chemical compounds in the catchment area of farms were carried out
in two farms in the Kyiv region with loose housing of cows. At AIS LLC, animals are
kept in an easy-to-collect room, and manure is stored in a room with a deep, long-
changing straw litter separately from waste from the milking and dairy block. In
Terezine ALC, cows are kept in an easily assembled room with boxes. At the same time,
manure is stored and processed in a bioreactor-fermenter. Water sampling for analysis
on farms, springs within a radius of 1 km from farms, and in the nearest natural
reservoirs (Ros and Protoka rivers, Bila Tserkva district, Kyiv region) was carried out
during the second decade of September 2021. With the option of storage and processing
of manure in a bioreactor-fermenter, the concentration of chlorides was 16.36 mg/dm3
higher compared to the option of storage and processing of manure in a room with
deep, long-lasting straw litter. The sulfate and phosphate content was also higher — by
11.97 and 0.01 mg/dm3 Under. The content of chlorides, phosphates, and sulfites in
water samples taken within a radius of 1 km from farms was 17.22 higher than the
option of storage and processing of manure in a bioreactor-fermenter; 0.02 and 11.27
mg/dm 3. The content of chlorides, phosphates, and sulfites in drinking water samples
taken from drinking bowls for animals was also slightly higher for the option of storage
and processing of manure in a bioreactor-fermenter by 17.22; 0.02 and 12.91 mg/dm 3.
In samples of drinking water taken from drinking bowls for animals under the option of
storage and processing of manure in a room with deep, long-changing straw litter, The
ammonium content was slightly higher than the indicators obtained from the farm
where manure processing takes place in a bioreactor-fermenter (by 0.05 mg/dm3). So,
with the option of storing and processing manure in a room with a deep, long-lasting
straw litter, wastewater after washing milking equipment does not get into organic
waste but settles and is disposed of. With this technology, the concentration of chemical
compounds in the drinking water of the farm and the springs used by the population
within a radius of 1 km from the research object and in the nearest natural reservoirs
with running water is lower than in the case when the water after washing the milking
equipment enters the general storage of manure (bioreactor-fermenter).

Key words: dairy cows, water, deep litter, bioreactor-fermenter, chemical
compounds.

16



E[
HayKoso-mexniunuii bioremens Incmumymy meapunnuumea HAAH, 2023, Ne130 F==

BILJIUB TEXHOJIOT'TH 3EEPIT AHHS TA IEPEPOBKH T'HOIO HA
XIMIYHI IOKA3HUKHA BOJU

Bopm O. B., k. c.-T. H., gouenr, https://orcid.org/0000-0001-5174-1309,
Bopm O. O., 1. c.-r. H., pouenT, https://orcid.org/0000-0002-8450-21009,
®denopuenko M., k. c.-T. H., goueHT, https://orcid.org/0000-0002-5068-7037,
BinouepkiBcoknii Hanionaabnuii arpapuuii ynisepeurer, bisia llepkBa, Ykpaina

Jlocniodicenns 3 usueHHs 6nauGy pi3HUX 8apianmis 30epicanHs ma nepepooKu
2HOI0 HA NOKA3HUKU 6MICIY XIMIYHUX CHOLYK 800030IpHO20 Oaceliny gepm nposoounu y
080x eocnodapcmeax Kuiscvkoi oonacmi 3 bes3npus’siznum ympumanuam xkopis. ¥ TOB
«AIC» meapun ympumyroms y i1e2K030ipHomy npumilyenti, a 30epicants 2Hoio 8i00y6a-
EMBCSL Y NPUMIUEHHT 3 2TUOOKOI0 00820HE3MIHIOBAHOIO CONOM SIHOIO0 NIOCMUIKOK OKpe-
MO 810 8i0x00i6 3 doinbHo-Mmonouno2o 6n0ky. YV T/B «Tepezune» xopie ympumyoms y
J1e2K030IpHOMY NpuMiyeHHi 3 DoKcamu, npu ybomy 30epicanHs ma nepepooxa eHoiw 6i-
0bysaemucs y biopeakmopi-ghepmenmepi. Biodip 3paskie 600u 011 ananizy y 20cnooap-
cmeax, Odcepenax y paodiyci 1 km 6i0 ¢hepm ma y HAUOIUNCYUX NPUPOOHUX B00OUMAX
(piuxu Pocw i Ilpomoka Binoyepkiecvkuii pation Kuiscbka obaracms) 30iticHioganu yn-
Po0osdic Opyeoi dexaou eepecus 2021 poky. 3a eapianmy 30epicanns ma nepepooKu
2HO10 Y Diopeakmopi-ghepmenmepi KoHyenmpayis xiopudie oyia na 16,36 me/om3 eu-
W00 NOPIBHAHO 3 BAPIAHMOM 30epicanHs ma nepepooKu eHo y NPUMILeHHT 3 2IUbo-
KOK 00820HE3MIHIOBAHOIO CONOM SIHOI0 niOcmuakor. Taxoowc suwumu Oyau 1t 3HA4eHHs
emicmy cynoghamie ma ¢ghocghpamie — na 11,97 ma 0,01 me/om3 6ionosiono. Bmicm xno-
puodis, ghocghamis i cynvghimis y 3paskax oou, eidiopanoi 6 padiyci 1 km 6i0 epm, Oys
BUWUM 3a 8apianmy 30epicaHHs ma nepepooKu eHow y biopeaxmopi-ghepmenmepi Ha
17,22, 0,02 ma 11,27 m2/om3. Bmicm xnopudis, pocgpamie i cynvhimie y 3pazxkax num-
HOI 600U, 8I0IOpanUX I3 HANYBAIOK O]l MEAPUH, OV8 0ewo BUWUM MAKONC 3a 8apianmy
30epicannsi i nepepobku eHow y Oiopeakmopi-gpepmenmepi na 17,22; 0,02 ma
12,91 me/om3. V spaskax nummnoi 600u, 8idibpanux i3 Hanyeaiox OJi meapuH 3a eapia-
HmMy 30epieanHs i nepepoOKU SHOW Yy NPUMIWYEHHI 3 2TUDOKOI0 00820HE3MIHIOBAHOIO CO-
JIOM "IHOI0 NIOCMUIKOI0, 8MICI AMOHII0 0eujo nepesadcas NOKAHUKY, ompumaui iz ge-
pmu, Oe nepepobka eHot 8iobysacmucs y biopeakmopi-gpepmenmepi (na 0,05 me/om3).
Omoxce, 3a eapianmy 36epicanis i nepepooKu cHOW y NPUMIWEHHT 3 2TUOOKOI0 00820He-
3MIHIOBAHOIO COJIOM SAHOIO NIOCMUIKOI CIMIYHA 8004 NiCAs NPOYyedypu NPOMUBAHHS 00i-
JIbHO20 00JIA0HAHHS He NOMPAnisae 00 OP2aHiYHUX 8i0X00i8, a 8i0CMOIOEMbC Ma Ymu-
nizyemuvca. 3a maxoi mexHono2ii KOnYeHmpayis XiMiyHUX CROIYK y RUMHIU 8001 epmu
ma oOdicepenax, AKUMU KOPUCMYEMbCS HaceleHHs V padiyci 1 km 6i0 00 ’ekmy 0ociui-
0JICEeHHs MA Y HAUOIUNCYUX NPUPOOHIX 8000UMAX 3 NPOMOYHOI 000K, HUNCUA, HIMNC 3d
sapianmy, Koau 600a Nicis NPOMUBAHHS 00LIbHO20 00AOHAHHA HAOX0OUMb 00 3a2ailb-
HO20 30epicanns eHoto (biopeakmop-ghepmenmep).

Knrouosi cnosa: monouni xoposu, eoda, enuboka niocmuika, Oiopeakmop-
Gepmenmep, XiMiuHi CHOTYKU.

Entry. The problem of providing the population of Ukraine with high-quality
and safe dairy products has become a priority at this time (Borshch et al., 2020; Ruban,
et al., 2022). This is especially true in areas that have been and continue to be subjected
to significant anthropogenic pressure. As a result of the accident at the Chornobyl
nuclear power plant, a large part of Ukraine was subjected to radioactive contamination
(Rozputnii et al., 2018). At the same time, almost 9% of agricultural land with different
types of soils and their moisture level were polluted. These factors have affected the
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health of the country's population and the agricultural sector, particularly animal
husbandry (Krysinska & Klymenko, 2021).

In the current conditions of intensive development of industrial production, as a
result of the activities of metallurgical, chemical, fuel and energy, processing, and other
enterprises, the concentration of toxic substances dangerous to human health in soil,
water, air, and food products is several times higher than the permissible norms (Hejna
et al., 2018; Chirinos-Peinado & Castro-Bedrifiana, 2020). One of the sources of
environmental pollution is agriculture, particularly dairy cattle breeding (Zhao et al.,
2019; Libisch et al.,, 2022; Lin et al., 2023). Traditionally, environmental issues
associated with the dairy industry have been considered to relate to impacts on water
quality in reservoirs and springs close to animal housing sites (Cortés, et al., 2020;
Fusco et al., 2020). However, due to global warming trends, global scientists have
recently argued that dairy cattle are one of the primary biological sources of greenhouse
gas production (Kou et al., 2021).

During their life, cattle produce waste accumulated in feces, urine, steam, etc.,
which, under certain conditions, can cause significant harm to nature (Portiannyk &
Mamenko, 2022). Modern technologies for the production of livestock products can
significantly reduce the risks of environmental pollution. However, it is necessary to
adapt these technologies to specific production conditions in the most rational way,
depending on natural and climatic conditions (Ny et al., 2022). A dairy farm with 500
cows of average productivity emits more than 3 tons of carbon dioxide, almost 5 tons of
water vapor, a significant amount of ammonia, and other gases into the atmosphere
daily, producing about 20 tons of effluent and about 30 tons of excrement. Therefore,
the acute problem of reducing environmental pollution by livestock waste makes it
necessary to look for ways to more rationally utilize and efficiently use manure and
effluents from dairy farms and complexes (Borshch et al., 2021).

Harmonization of the development of technology and nature is possible only due
to scientifically based compromises between human economic activity and the problem
of sustainability of environmental conditions (Borshch et al., 2020). To date, the only
acceptable option for the progressive movement of humanity is the movement
"according to the principles of sustainable development"”, which does not destroy the
natural biotic mechanism of self-regulation of the natural environment. Therefore, when
creating and implementing technological and technical systems in production, one
should strive to minimize the artificial impact on the environment (Saber et al., 2022).

Technological processes of livestock production associated with the processing
of natural and energy resources are accompanied by the emergence of a significant
amount of waste. Hence, a cattle farm is a manufactured object that can significantly
impact the environment, being a source of air, soil, and water pollution (Cortés, et al.,
2020). The chemical composition of drinking and river water, along with agricultural
sources of pollution, Heavy industry enterprises, infrastructure facilities, and the loca-
tion of cities or settlements along rivers, also have a significant impact (Esterhuizen et
al., 2012).

The research aimed to study the effect of different options for storing and
processing Manure on the indicators of the chemical compounds content in the farms'
catchment area.

Materials and methods. The study was carried out in two farms in the Kyiv
region with loose housing of cows but with different options for storing and processing
Manure. The object of the study was the chemical parameters of water on farms with
different technologies for the storage and processing of Manure. At AIS LLC, animals
are kept in an easy-to-collect room with deep, long-lasting straw bedding. Manure is
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removed from the premises twice a year. In Terezine ALC, animals are kept in an easily
assembled room in boxes. At the same time, storage and processing of Manure, together
with waste from washing and disinfection of milking and dairy equipment, takes place
in a bioreactor-fermenter (Fig. 1). Manure is removed from the room using a delta
scraper with a frequency of 12 times a day. The application of Manure to the fields in
the studied farms takes place in August-October and March-April. Under the option of
storing and processing Manure in a room with deep, long-term unchanging straw litter
(AIS LLC), in contrast to Terezin ALC, waste from washing milking and dairy
equipment enters a separate container and is disposed of without getting into the soil.

a) . 6)
Rice. 1. Manure storage and processing options: a) deep straw bedding; b)
bioreactor-fermenter

The location of the nearest natural reservoirs and agricultural lands from farms
with various options for storing and processing manure, where the research was carried
out, is shown in Table. 1 and in Fig. 2.

Table 1
The location of the nearest natural reservoirs and agricultural lands in relation to
farms with different options for storing and processing manure

Indicator Manure storage and processing option
deep, long-lasting litter | Bioreactor-fermenter
Name of the reservoir Ros River Protoka River
Reservoir basin area, m2 12575 580
Distance from the reservoir to the
farm, km 2,3 55
Distance from the reservoir to the
agricultural land in which organic 0,080 0,150
fertilizers were applied, km

Water sampling for analysis on farms, springs within a radius of 1 km from the
farm, and in the nearest natural reservoirs (Ros and Protoka rivers, Bila Tserkva district,
Kyiv region) was carried out at an average daily ambient air temperature of +15.2 °C
(second decade of September 2021). Eight samples were taken at each of the three
locations (the nearest natural reservoir from the farm, spring water within a radius of 1
km from the farm, and water from the farm). Determination of water quality indicators
was carried out in the State Institution "Bila Tserkva City Sanitary and Epidemiological
Station™ of the Ministry of Health of Ukraine. The volume of water samples for analysis
was 5 liters. Bottles were plastic, cleanly washed, and rinsed with distilled water.

19



gir: The Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2023, Is. 130

) b)

Rice. 2. Location of farms about water bodies and agricultural lands: a) with
storage and processing of manure in a room with deep, long-lasting straw bedding;
b) with the storage and processing of manure in a bioreactor-fermenter

Water samples from rivers were taken above the potential source of pollution
(agricultural land), against it, and downstream. Water sampling from open reservoirs of
rivers was carried out following DSTU ISO 5667-1-2003. Water was taken at a depth of
0.5-1 m from the reservoir's surface at a distance of 1-2 m from the shore. Water
samples from open reservoirs (wells) were taken at a depth of at least 1 m from the
surface — in the morning when water had not yet been taken from it. The content of
chlorides and sulfates the values of total hardness, nitrates, and nitrites in water were
determined according to generally accepted methods (Malina et al., 2014). The
permanganate oxidation and alkalinity of the studied water samples were detected
according to the Kubel method and titrimetric study, respectively. The content of
phenols in water was estimated by the photocolorimetric method.

The research materials were processed by the method of variational statistics
based on the calculation of the arithmetic mean (M), the standard error (m), and the
significance of the difference between the compared indicators (P). To show the
probability in the tables, the symbols P>0.95; R>0.99; and P>0.999, are respectively
marked with asterisks (*;**;***),

Research results. Natural water contains significant impurities, ranging from
dissolved metals and their salts to mechanical inclusions like rust, sand, and clay. The
chemical composition of impurities is significant and affects water's total amount of
chlorides, sulfates, and phosphates (Rozputnii et al., 2018).

The relationship between the variant of storage and processing of manure and
the content of chemical compounds in river water samples has been established. In
particular, the content of chlorides, which in high concentrations cause respiratory and
skin diseases in animals (Malina et al., 2014), in the water of the studied rivers was the
lowest than in the case of storage and processing of manure in a room with deep long-
lasting straw litter by 36.25 mg/dm3 (Table 2).

As for the content of sulfates (salts of sulfuric acid), which, when exceeding the
permissible norms in the body of both humans and animals, can cause allergic reactions
and gastrointestinal disorders (Krysinska & Klymenko, 2021), their slightly higher
concentration in river water was observed with the option of processing and storing
manure in a bioreactor-fermenter — 52.31 mg/dm3, which is 11.97 mg/dm3 more than in
a room with deep, long-lasting straw litter. The content of phosphates, which, at high
concentrations, cause eutrophication (enrichment of water bodies with nutrients,
accompanied by a decrease in their productivity) in natural objects and cause a nerve
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agent in the body (Zhovnir & Grebin, 2018), was the lowest for the option of storage
and processing of manure in a room with deep long-changing straw litter and amounted
to 0.03 mg/dm3, which is 0.01 mg/dm3 lower than the values obtained in the fermenter
bioreactor. In general, the concentration of the three main chemical compounds in the
water samples of the zone of the studied farms was within the maximum permissible
norm.

Table 2
Water quality indicators in the nearest natural reservoir from the farm depending
on the option of manure storage and processing, mg/dm3, (M+m)

Indicator |Maximum permissible Manure storage and processing option
norm (not more than) ["geen “Jong-lasting| Bioreactor-fermenter
mg/dm3 litter
Chlorides 350 36,25+1,032 52,61+0,680"""
Sulphates 250 40,34+1,188 52,31+1,282""
Phosphates 3,5 0,03+0,001 0,040,002

Note. ~ P>0.999 — compared to the option of storing and processing manure on deep long-
changing litter.

Similar research results were observed in drinking water samples taken within a
radius of 1 km from the location of the farms. The content of chlorides and phosphates
was higher in the bioreactor-fermenter by 17.22 and 0.02 mg/dm3. A higher
concentration of sulfites in the studied water samples was also found with this variant of
manure storage and processing — 43.46 mg/dm3, which is 11.27 mg/dm3 more than
with the option of processing and storage of manure in a room with deep long-changing
straw litter (Table 3).

Table 3
Indicators of drinking water quality within a radius of 1 km from farms depending
on the options for storage and processing of manure, mg/dm3, (M+m)

Maximum Manure storage and processing option
Indicator | permissible norm Deep long-immutable Bioreactor-
(not more than) Litter fermenter
mg/dm3
Chlorides 350 26,05+0,235 43.27+0,142™"
Sulphates 250 32,19+0,531 43,46+0,810""
Phosphates 3,5 0,01+0,001 0,03+0,001™""

Note. ~ P>0.999 — compared to the option of storing and processing manure in a room with
deep, long-lasting straw litter.

The goal was to study the content of those indicators that directly depend on the
activities of agricultural enterprises to determine the quality indicators of drinking tap
water from drinking bowls on farms. Concerning the content of chemical compounds in
samples taken from animal drinkers, there was a general trend towards the highest val-
ues for the content of chlorides and phosphates for the option of storing and processing
manure in a bioreactor-fermenter, and slightly lower - in a room with deep, long-lasting
straw bedding. However, in terms of the ammonium content, which at high
concentrations affects the increase in blood pressure and respiratory rate and leads to
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disorders in the liver and kidneys (UNESCO, 2019), the highest value was registered for
the option of storage and processing of manure in a room with deep long-changing
straw litter — 0.08 mg/dm3, which exceeded similar values for storage and processing of
manure in a bioreactor-fermenter — by 0.05 mg/dm3 (Table 4).

Table 4
Indicators of the quality of drinking water on the territory of the farm
depending on the option of storage and processing of manure, (M+m)

Indicator Maximum Manure storage and processing option
permissible deep, long-lasting Bioreactor-
norm (No more) litter fermenter
Chlorides, mg/dm?® 350 28,33+0,172 45,55+0,203""
Sulfates, mg/dm? 250 32,54+0,773 45,45+0,927""
Phosphates, mg/dm?® 35 0,02+0,001 0,04+0,001™"
Ammonium, mg/dm?® 0,5 0,08+0,0005 0,03+0,0001™""
Nitrites, mg/dm?® 0,002-0,003 0,006::0,002 0,016+0,004"
Nitrates, mg/dm? 45 0,88+0,09 7,19+2,04™
Permanganate 2,0 0.67+0.03 0,72+0.09
oxidation, mg/dm
Phenols, mg/dm?® 0,001 0,0001=0,00001 0,0002+0,00001
Alkalinity, mmol/dm?3 6,5-8,5 7,09+0,08 7,95+0,05
Total hardness, mEq/I 1,5-7,0 8,10+0,22 9,40+0,34™

Notes: “— P>0.95; ™ — R>0.99; ~P>0.001 — compared to the option of storing and processing
manure in a room with deep, long-lasting straw bedding.

In terms of the content of nitrites in water, which are capable of destroying red
cells in the blood of mammals (Damania et al., 2019), the highest concentration was
observed with the option of storage and processing of manure in a bioreactor-fermenter
of 0.016 mg/dm3, which was 0.010 mg/dm3 higher than the content in water samples
obtained from a farm with deep litter. High nitrate content in water increases the risk of
chronic stomach upset, causes endocrinological disruption to the human body and can
lead to abortion and stillbirth in farm animals (Malina et al., 2014). According to this
indicator, the highest value was noted for the variant of storage and processing of
manure in a bioreactor-fermenter of 7.19 mg/dm3, which is 8.17 times more than the
indicators obtained in water from a farm with storage and processing of manure in a
room with deep long-changing straw bedding. Permanganate oxidation determines the
content of organic and mineral substances in water (Barnwal et al., 2017). It makes it
possible to establish a specific indicator for water pollution in general. The smaller the
permanganate oxidation, the more likely water will be used not only for operational
needs. A high index of permanganate oxidation indicates the presence of a significant
proportion of bacteria among organic matter. As a rule, an indicator higher than 2.0
mgO 2/dm3 negatively affects the body's reproductive function, liver, and kidneys
(UNESCO, 2019). A slightly higher value of the permanganate oxidation of water
among the studied farms was recorded during the storage and processing of manure in a
bioreactor-fermenter of 0.72 mg/dm3, which by 0.05 mg/dm3 exceeded the value of
indicators from samples obtained from a room with deep long-changing straw litter.
Phenols are organic aromatic compounds used in the production of various aldehyde
resins, polyamides, epoxy resins, antioxidants, etc.; when ingested by humans or
animals, they can cause devastating effects on the kidneys and brain (Boyle et
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al., 2010). Compared to the bioreactor-fermenter, a slight decrease in the phenol content
was found in the variant of storage and processing of manure on deep litter (by
0.0001 mg/dm3). The alkalinity of water is a measure of the ability of a water solution
to neutralize strongly, that is, those that completely dissociate into their ions when
mixed with water acids. When they come into contact with mucous membranes or on
the skin, highly mineralized alkaline waters cause them to dry out excessively (Keiser &
Shapiro, 2019). In the studied farms, the total alkalinity of drinking water on the farm
was within the permissible norm. It amounted to 7.09-7.95 mmol/dm3 with a slight
advantage (less by 0.86 mmol/dm3) in the option of storing and processing manure in a
room with deep long-changing straw litter, compared to a bioreactor-fermenter.

The total hardness of the water depends on the amount of soluble minerals,
particularly calcium and magnesium. Hard water does not pose a danger to human and
animal health. At the same time, hard drinking water in drinking bowls of farm animals
can cause mold on the walls (Malina et al., 2014). The highest value of the total
hardness of drinking water was stated for the option of storage and processing of
manure in a bioreactor-fermenter — 9.40 mEqg/I, which is 1.30 mEqg/I higher than in a
room with deep long-changing straw litter. At the same time, the total hardness of water
in both farms where the study was carried out exceeded the maximum permissible norm
by 1.1-2.4 mEq/I.

Discussion. In their life, cattle produce waste, which, under certain conditions,
can cause significant harm to nature. Modern technologies for the production of
livestock products can significantly reduce the risks of environmental pollution.
However, it is necessary to adapt them most rationally, depending on natural and
climatic conditions.

Hamill K. D. & McBride G. B. (2003), in studies conducted on the South Island
of New Zealand in a subtropical climate, examined the phosphate content of six small
rivers located near farmland or dairy farms. They established a relationship between the
phosphate content in river water and the location of dairy farms. In water samples from
rivers adjacent to farmland, phosphate concentration was lower than in water samples
from rivers near dairy farms. Similar data are provided by another group of New
Zealand researchers, who found an increased sulfate content in river water samples
during organic fertilizer application to the fields (Wilcock et al., 1999).

The data obtained coincide with the data of Indonesian scientists who studied the
content of chlorides, sulfates, and phosphates in the water of the Solo River (Java
Island, equatorial climate), as well as in the drinking water of settlements located in its
basin, where dairy farms were located (Widiastuti et al., 2015). They established an
increased content of chlorides, sulfates, and phosphates in rivers and drinking water. At
the same time, waste from washing milking equipment and washing the pre-milking
area on the farms under study fell into the soil and water bodies. Scientists from the
Republic of South Africa (subtropical climate zone) reported increased chlorides,
sulfates, and phosphates in drinking spring water in settlements near the farm
(Esterhuizen et al., 2012).

A decrease in the concentration of phosphates in water from Lake Champlain
(Vermont, USA, continental climate) after constructing a sedimentation system on a
nearby farm is reported in the work of American scientists (Kominami & Lovell, 2012).

Conclusions. The dependence of the indicators of the content of chemical
compounds chlorides, sulfates, and phosphates in water from the nearest natural water
bodies on storing and processing manure on the farm has been established. With the
option of storing and processing manure in the room for keeping animals on deep, long-
changing bedding and regulated disposal twice a year, wastewater after washing
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milking equipment does not get into organic waste and is settled and disposed of
separately. With this technology, the concentration of chemical compounds in the
drinking water of the farm, the sources of which are used by the population within a
radius of 1 km from the farm and in the nearest natural reservoirs with running water, is
lower than in the case when the water after washing the milking equipment enters the
general manure storage (bioreactor-fermenter).
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