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Urgency of the research. The main objective of
functioning livestock enterprises is to provide population
with food (meat, milk, eggs, and other) and to provide food
industry with raw materials (meat, milk, eggs, leather, wool,
feathers, and other). During the vital activities of animals
and poultry get, there is a big quantity of waste (manure),
which is the main pollutant for the environment together
with sewage. Most of disposing facilities that are in
operation of agricultural enterprises are technologically
obsolete, physically overused, and do not comply with
sanitary standards.

Target setting. Emissions from livestock farms pollute
the air, ponds, reservoirs, groundwater, rivers with
biologically active bacteria, which affects not only the
ecological situation around the enterprise, but also
adversely affects the health of the population of the
adjacent areas. Thus, the specified problems must be
solved comprehensively taking into account all the aspects
directly or indirectly involved in this process.

Analysis of actual scientific researches and issues.
The problems of livestock industry waste attract the
attention of many researchers. The research of
environmental problems of livestock industry is carried out
by M. S. Malovanyi, V.M. Bogoliubov, T.P. Shanina,
V. F. Funtiov, I. L. Starykh, O. N. Starykh,
A. M. Suzdalieva, R. G. Gladyr, and other scientists.

Uninvestigated parts of the general matter. In the
current economic conditions, entrepreneurs focus their
attention mainly on getting high economic outcomes
(revenue growth, gross and net profit growth). The
problems of using the waste, generated as a result of
animal keeping, are not always solved properly, leading to
pollution of the environment.

The research objective is to assess the formation of
waste and prospects of implementing environmentally
friendly wasteless technologies in livestock industry.

The statement of basic material. The problems of
formation, storage and use of animal waste are
investigated. The quantitative composition and dynamics of
the number of animals and poultry are analyzed. The
amounts of the formed manure and the used process water
in livestock and poultry industry are calculated.

Conclusions. The main directions of manure use in
order to reduce the burden on the environment are
determined.
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OUIHKA ®OPMYBAHHSA BIAXOAIB TA
NEPCMNEKTUBU BNMPOBAOXEHHA
EKONOIN4YHO YACTUX BE3BIAXOOHUX
TEXHONOTIX B rANY3I TBAPUHHULITBA

AkmyanbHicmb memu  OocniOxeHHsl.  [01108HOK0
mMemoto ByHKUIOHY8aHHS M8apUHHUUbKUX MidnpuemMecms €
3abesneyeHHs1  HacesieHHs1  npPodyKkmamu  Xap4yeaHHs
(M’sicom,  MosIoOKOM, — AUUAMU,  [HWUMU), a Xap4osy
pPOMUCIO8ICMb CUPOBUHOK (M’ICOM, MOJIOKOM, SUUsSIMU,
WKIipOt, B0OBHOK, MyXO-Mip'sHOK ma iHworo). B npoueci
XKummeOoisinbHOCMi meapuH ma nNmuui OmpuUMyMb 8erUKY
KinbKicmp 8i0xo0ig (eHili), siki pa3om i3 cmu4yHUMU 8odamu €
OCHOBHUMU 3abpyOHog8a4yaMu HaBKOMUWHBbO2O MPUPOOHO20
cepedosuwja. binbwicme o4ucHUX criopyd, Wo 3Haxo0simbCs
8 ekcrilyamauii  cinbcbko2ocrnodapchbKux — midnpuemMcms,
MEeXHOoso2iYHO  3acmapini, (QI3U4HO 3HOWeEHI ma He
8idnoeidaromeb caHimapHO-2i2ieHiYHUM HOpMaM.

MocmaHoeka npo6nemu. Bukudu meapuHHUUbKUX
epm 3abpyOHioromb ammocgepHe nogimpsi, cmasku,
godolimuwia, nid3emHi 8odu, piyku 6ionno2iYyHO aKmueHUMU
bakmepisimu, Wo Moeipulye He MinbKu eKoroaiyHy cumyauiro
y 30Hi byHKUiOHy8aHHs nidnpuemcms, a U Hea2amueHO
8rnueac Ha cmaH 300P08’S HaCesleHHs [purisiealoyux
mepumopiti. Takum YuHOM, yKa3aHi npobremu Mo8UHHI
8upiuly8amucsi KOMIIIEKCHO 3 ypaxy8aHHAM yCiX CMOPIH, AKi
b6e3snocepedHb0 abo HenpsMo npulmarome  ydacmb Yy
OaHOMYy MPOYECI.

AHaniza ocmaHHix docnidxeHb i  ny6nikayil.
lpobnemu eidxodie 2arny3i meapuHHUUmMea rnpusepmaroms
ysacy bazambox Haykosuig. [OoCriOKeHHSIM eKOonozidHux
npobnem 2anysi meapuHHuUymea 3alimatombcsi
M. C. Manbosarutl, B. M. Boeomwbos, T. [l. LllaHiHa,
B. ®. ®yHmios, I. /1. Cmapux, O. H. Cmapux, A. M.
Cys0anesa, P. I. [madup ma iHwi Haykosuj.

BudineHHs1 HedocniOxeHUX 4YacmuH 3a2anbHoi
npo6nemu. Y cydacHuUx ymosax 20crnodaprogaHHsi cyb’ekmu
nidnpuemHUybKoi disiibHOCMI 30cepedXyomb C80K yeazy, 8
OCHOBHOMY, ~ Ha  OMPUMAaHHi  BUCOKUX  EKOHOMIYHUX
pe3ynbmamie (3pocmaHHi 00x00y, 8a/l08020 ma 4ucmoz0
npubymky). [lumaHHS M0B0OXeHHs 3 sidxodamu, WO
ymeOopKmbCs Yy pesynbmamie ympuMaHHs MmeapuH, He
3aex0u 8UPIWYIOMbCS HaNeXHUM YUHOM, WO Mpu3geodums
00 3abpydHeHHs1 ekosoeil.

locmaHoeka 3aedaHHsl. 3as0aHHsM OOCHIOXEHHST €

OouyiHKa  ¢hopmysaHHsI ~ 8i0x00ie  ma  nepcrekmusu
8rpo8adKEeHHsI €KOJ102i4HO quemux 6e38i0X00HUX
mexHoroaili 8 2any3i meapuHHUymea

Buknad  ocHoeHo20  Mamepiany.  [ocnidxeHo
npobnemu opmysaHHsi, 3b6epicaHH ma SUKOPUCMAaHHS
8i0xo0is  xummedisinbHocmi  meapuH.  [lpoaHanizogaHo

KinibKicHUU cknad ma QuHaMiKy roeoslie’s meapuH ma nmuuyj.
Po3spaxosaHo 0b6csiau ymeopeH020 2HOK ma 8UKopUCmaHol
mexHi4HOT 800U y meapuHHUYMEIi ma nmaxigHuUymei.

BucHoesku. BusHauyeHo OCHOBHI HarnpsmKu
8UKOPUCMAaHHSI 2HOK 3 MEMOK 3HUXEHHS] HaBaHMaXXeHHs Ha
HasKouwHe npupodHe cepedosulye.
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Urgency of the research. The main objective of functioning livestock enterprises is to provide
population with food (meat, milk, eggs, and other) and to provide food industry with raw materials
(meat, milk, eggs, leather, wool, feathers, and other). During the vital activities of animals and poultry
get, there is a big quantity of waste (manure), which is the main pollutant for the environment together
with sewage. Most of disposing facilities that are in operation of agricultural enterprises are
technologically obsolete, physically overused, and do not comply with sanitary standards.

Target setting. Emissions from livestock farms pollute the air, ponds, reservoirs, groundwater,
rivers with biologically active bacteria, which affects not only the ecological situation around the
enterprise, but also adversely affects the health of the population of the adjacent areas. Thus, the
specified problems must be solved comprehensively taking into account all the aspects directly or
indirectly involved in this process.

Analysis of actual scientific researches and issues. The problems of livestock industry waste
attract the attention of many researchers. The research of environmental problems of livestock
industry is carried out by M. S. Malovanyi, V. M. Bogoliubov, T.P. Shanina [10], V. F. Funtiov,
I. L. Starykh, O. N. Starykh, A. M. Suzdalieva [12], R. G. Gladyr [1], and other scientists.

M. S. Malovanyi, V. M. Bogoliubov, T.P. Shanina emphasize on the fact that environmental
pollution is largely determined by the composition of the manure effluents, and that depends on such
major factors as: the type of farm animals, their quantity, quality and quantity of feeding-stuffs, height,
gender and weight of animals, direction of livestock industry, keeping mode and methods of manure
removal. Ligquid manure contains a large number of pathogenic organisms, its anaerobic
decomposition causes harmful gases formed (hydrogen sulfide, ammonia, etc.), as well as fatty acids,
amines and other compounds with an unpleasant smell [10].

In modern conditions, using intensive livestock technologies leads to a certain number of
environmental problems. The following are of primary importance: eutrophication of reservoirs,
accumulation of pathogenic organisms and air pollution with hydrogen sulfide, ammonia, molecular
nitrogen [2].

V. F. Funtiov, I. L. Starykh, O. N. Starykh and A. M. Suzdalieva note that raw animal sewage,
manure poorly kept, and raw droppings, create a great threat to the environment and public safety.
Despite this, the construction of new disposal facilities and the renovation of old ones are not carried
out due to lack of financing [12, p. 130].

V. Martsynkevych and N. Kolomiiets [4], V. O. Melnyk [5] and other researchers devoted their
works to the issues of solving the problems related to using animal waste.

One of the perspective directions for Ukraine, according to V. Martsynkevych and N. Kolomiiets, is
the processing of the biomass of animal waste, hamely - animal manure and poultry droppings - by
anaerobic digestion with the formation of biogas, which is then used to produce energy or fuel [4, p. 3].

V. O. Melnyk notes that poultry droppings are known as a highly concentrated easily digestible
organic fertilizer. The need in such fertilizers is particularly high, when mineral fertilizers are
expensive, and soils in Ukraine lost largely their natural fertility potential due to the rapid removal of
humus. Poultry droppings, prepared properly, can also be used as a feed ingredient, and were
recently used as an energy resource.

Thus, the theoretical foundations and methodological tools are laid for complex research and
solving the problems of using the animal waste.

Uninvestigated parts of the general matter. In the current economic conditions, entrepreneurs
focus their attention mainly on getting high economic outcomes (revenue growth, gross and net profit
growth). The problems of using the waste, generated as a result of animal keeping, are not always
solved properly, leading to pollution of the environment.

The research objective is to assess the formation of waste and prospects of implementing
environmentally friendly wasteless technologies in livestock industry.

83

Zakharchenko O. V. Assessment of waste formation and prospects of [(3) Ev-te |
implementing environmentally friendly wasteless technologies in
livestock industry




HaykoBuii BicHuk Moniccst Ne 3 (11), u. 2, 2017 Scientific bulletin of Polissia Ne 3 (11), P. 2, 2017

YINPABIJIIHHA MIQNPUEMCTBOM

The statement of basic material. Livestock industry and those industries that process agricultural
raw materials create the greatest problem in agriculture - the problem of waste disposal, which occupy
large areas of land and is a major source of pollution. The presence of pathogens in these wastes can
cause viral and parasitic diseases. In soil, the pathogens of various infectious diseases can spread
(anthrax, gas gangrene, tetanus, botulism). Among the pathogenic microorganisms, which temporarily
live in soil, pathogens of intestinal infections dominate (paratyphoid, typhoid, dysentery, cholera,
salmonellosis, amebiasis, brucellosis, leptospirosis, tularemia, plague, pertussis). Some of these
bacteria can persist in soil for a long time: causative agents of cholera, typhoid and paratyphoid - up to
4 months, tularemia - up to 3 months, brucellosis - up to 6 months. Mycobacterium of tuberculosis,
fungal infections, diphtheria and leprosy remain viable from 3-4 weeks to 16 months [6].

Poultry droppings are often a source of polluting the air, soil, water and groundwater with toxic
substances, spreading pathogens, weed seeds, eggs and larvae of worms and flies. Large areas of
farmland are seized for its handling and storage [5].

To solve these negative phenomena, there is a need in a special technology of manure processing
that would make it possible to increase the concentration of nutrients per unit of manure volume and
also to eliminate the smells, to inhibit or destroy the pathogens, to reduce the content of toxic
substances and harmful emissions into the atmosphere [1].

The biggest environmental polluters are industrial livestock complexes, their share, by different
types of animals and poultry, ranges from 14.1% of sheep and goats held to 54.9% of poultry of all
types (Table 1).

Table 1
Dynamics of the Number of Livestock and Poultry, thousand heads™
Cattle_ . Sheep and goats Poultry of all
Years total including the Pigs total including the Horses Kinds
cows sheep

1990 21083,3 6191,6 14071,2 7165,5 7164,1 700,9 132966,6
2000 5037,3 1851,0 24144 413,3 4124 249,8 25352,9
2010 1526,4 589,1 3625,2 298,4 2949 41,6 110561,3
2013 1417,6 560,3 3792,7 233,0 228,3 28,7 127240,0
2014 1310,2 529,2 3732,8 205,5 200,8 23,8 122077,8
2015 1270,5 505,1 3704,0 186,9 181,4 21,2 112008,7

*Source: [9, p. 12]

The presented data demonstrate a trend (1990-2015) to reduce the number of livestock and poultry
in agricultural enterprises of Ukraine. For example, in 2015 cattle was 6.0% out of the index in 1990,
including cows — 8.2%, pigs - 26.3%, sheep and goats - 2.6%, horses - 3%, and poultry - 84.2%.

On one side, the given data may be the evidence of reducing the negative pressure on the
environment that is caused by animal waste, on the other - the decline in profitability and funding of
animal waste disposal.

Livestock industry is a consumer of large amount of water for technical purposes (Table 2). The
largest share of industrial water, according to our calculations, is used for keeping pigs and cattle
(52.3% and 34.9%) for the following: technology needs while milking cows, washing specialized
equipment, hydraulic cleaning of manure in the premises and fields, washing animals, etc. Similar
requirements encourage the breeding of other animals and poultry, but in a smaller scale.

Table 2
Water Consumption for Technical Purposes in Livestock Industry in 2015*
. . Number of animals Water consumption
Species of animals and Number of d | P hnical
oultry enterprises and poultry, or tec n|ca3
P thousands head purposes, m
1 2 3 4
Cattle - total 2826 1270,5 29344,5
84
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including cow 2614 505,1 15153,0
Pigs - total 2480 3704,0 43985,0
including main sows 325,4 7408,0
Sheep and goats 863 186,9 93,5
Horses — total 21,2 318,0
Poultry of all kinds 515 112008,7 2853,6
chickens and cocks 110013 2750,3
geese 239,9 28,8
ducks 400,6 50,1
turkeys 813,2 24,4
Total 84002,5
*Source: [9]

On average, one enterprise that is engaged in growing cattle spent 10.4 m® of water, one that
keeps pigs - 17,7 m?, sheep and goats - 0,1 m?, and poultry - 5.5 m? of water. In general, according to
our calculations, the farms spent 84 thousand m? of water for technical purposes.

In livestock complexes, manure removal from the place of its formation is carried out by a dry
method, hand method or water-washing. Dry removing requires considerable expenses of manual
labor, but the total amount of waste is 3-4 times less than the hydro-removal. Dry livestock waste is
transported to the places of composting, and in 6-8 months they are suitable for usin% as organic
fertilizer. While hydro removing, for flushing manure by means of water jets, up to 3 m” of water is
spent per 1 m® of excrement. Liquid livestock waste, formed in this way, through pipes or gutters fall
into settling tanks, where they are divided into solid and liquid phases. Liquid phase, as wastewater,
enters the disposal facilities. While dry manure forming, wastewater is generated only during wet
cleaning of livestock buildings, and their volume is half less [3].

The number of livestock waste, given in Table 3, is formed by feeding cattle with mixed corn fodder
[3].

Table 3
Formation of Wastewater in Livestock Complexes

Costs of wastewater from the
Species and number . Yield of livestock complex, thousand m3/year
- . Number of animals of
of animals in the simultaneous keeping Wastesa, thousand dry removal of hydro-
complex M /year flushing of
manure
manure
Pork production
12 thousand pigs 12000 36,0 52,4 101,0
24 thousand pigs 24000 70,5 96,8 195,5
54 thousand pigs 37000 114,0 181,0 332,5
Beef production
600 cows 600 12,0 14,2 20,8
10 thousand cows 9883 94,8 113,0 -
Milk production
800 cows 800 16,0 18,9 30,6
1200 cows 1200 24,0 28,5 46,0
*Source: [3]

The negative impact of the undisposed wastewater, formed at hydro-washings, on the
environment is essential because it pollutes the sources of drinking water that causes local problems
and the spread of infectious diseases in villages and entire regions.

Another important issue to be studied is to assess the release of pollutants contained in
manure of livestock complexes.

M. S. Maliovanyi, V. M. Bogoliubov, T. P. Shanina [10] reveal the data of biogenic composition
of cattle and pigs manure; the work of V. O. Melnyk [5] reveals the data on chickens, turkeys, ducks
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and geese. We perform the relevant calculations of the formed manure and the content of pollutants
(Table 3 and Table 4).
Table 4
Volume of Generated Waste in Livestock and Poultry Industries in 2015*

. Yield of manure
Species of animals and poultry Number of animals and thousand t/

poultry, thousand heads t/day year
Cattle - total 1270,5 52486,6 19157,6
including cows 505,1 27780,5 10139,9
Pigs - total 3704,0 22015,6 8035,7
including main sows 325,4 4230,2 1544,0
Chickens 110013,0 15841,9 5782,3
Turkeys 813,2 264,3 96,5
Ducks 400,6 139,0 50,7
Geese 239,9 113,7 41,5
Total yield of manure 90861,1 33164,3

* Source: [5; 10] and own calculations

The calculations showed that in 2015 more than 33 million tons of manure were formed on
livestock farms and poultry houses. The largest share of manure was obtained from keeping cattle -
57.8%, pigs - 24.2%, and chickens - 17.4%.

According to the research of O. A. Khomiak, 90% of agricultural enterprises are lack of facilities for
storage, decontamination, disposal, processing the manure, and preparing it for use. The main ways
of contamination of soil, water and atmosphere with manure from livestock farms can be the following:
the exceeded dose of manure as fertilizer per unit of area, washing the manure drains by means of
precipitation from the areas of livestock farms, disordered places of storage of manure, breaching
hygiene requirements during transportation and storage of manure, placing livestock farms near water
sources and settlements, poor disposal and disinfection of manure before using it [13].

Our calculations show that in 2015 the received manure contained 1.1 million tons of nitrogen, 0.6
million tons of phosphorus, and 0.8 million tons of potassium (Table 5).

Table 5
Content of Biogenic Substances in Manure of Livestock and Poultry in 2015*

Number of . Biogenic composition (% Content of biogenic
. Yield of .
Speci livestock of dry matter of fresh substances in manure - total,
pecies of manure,
: and poultry, manure) thousand tons / year
livestock thousand thousand
heads tons / year N P,0s K20 N P20s K20
Pigs 3704,0 8035,7 5,0 2,1 2,5 401,8 168,7 200,9
Cattle 1270,5 19157,6 3,2 2,0 3,1 613,0 383,2 593,9
Chickens 110013,0 5782,3 1,7 0,9 0,8 98,3 52,0 46,3
Turkeys 813,2 96,5 1,7 0,6 0,4 1,6 0,6 0,4
Ducks 400,6 50,7 1,0 1,1 0,5 0,5 0,6 0,3
Geese 239,9 41,5 1,4 0,6 0,5 0,6 0,2 0,2
Total 33164,3 1115,9 605,3 841,9

*Source: [5; 9; 10] and own calculations

Experts say that the problem of a lack of modern sewage disposal facilities on farms is very
serious. Over the past few years the situation of implementing modern technologies did not budge
from the spot. There are new technologies and materials on the market (such as the lagoon from the
film with complete waterproofing instead of unreliable concrete buildings), but due to the high cost of
conversion of enterprises they are almost not used. Currently, there are almost no farms, which use
disposal facilities for processing the waste. In most cases, the so-called lagoons are applied - pits,
which discharge manure. After filling a lagoon, its contents is taken out on the field without any
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processing. The experience of Europe can be compared with, where for about 10 years there is the
law that prohibits throwing non-recycled organic waste on the field [8].

What purposes should the manure obtained in livestock industry be used for? There are the
following options for using the manure: in the form of organic fertilizers, feed additives, raw materials
for the production of biogas, burning dried manure for heat.

The obtained waste in the livestock industry or biogas production can be used as organic fertilizer.
However, in the first case two methods are used: 1) fresh (diluted with water), and 2) rotted (in piles
within one year). For the purpose of enriching the manure the following technologies are applied:
composting (adding to fresh manure the last year's substrate and organic waste (grass, food waste,
etc.)), vermacomposting (processing the manure with the help of earthworms), accelerated
fermentation using humates (using bio-additives to accelerate the fermentation of manure substrate at
its composting).

One of the ways to dispose the manure and to return the part of its nutrients to livestock is to obtain
protein foods - protein flour and bio-humus. The method of biological processing makes it possible to
transform complex organic compounds found in manure and litter, and to develop the accompanying
flora that is rich in protein, fat, amino acids and trace elements into the zoo-feed biomass which, after
disinfection, is used for animal feed. After disposing poultry droppings, the fly larvae for 5 days at 20°C
process the viscous substrate at the humidity of 80% into a loose mass at the humidity of 40% and pH
9.5. So, except protein feed, fertilizers can be produced. After the processing of manure, the larvae
separate from the substrate, dry and prepare flour, which is a protein supplement to the basic diet of
birds. 1 kg of the product contains 340-430 grams of protein, lysine - 33-40 g, metathionin - 10-15 g,
calcium - 6-8 g, phosphorus - 10-12 g, that is rich in vital trace elements [11].

One of the ways to use efficiently the energy of liquid manure of livestock farms is its methane
fermentation in which the waste water is neutralized, biogas (methane) is generated, and manure is
stored as an organic fertilizer. Now it is estimated that each cow can provide electric lighting of a small
room for 10 thousand hours. This trend of manure disposal, in conditions of gradual depletion of
traditional energy resources (oil, gas, coal, etc.), is particularly important [7]. Another way is the
burning of dried manure for heat.

Conclusions. Researching the generated waste of livestock and poultry activities can have both
negative and positive effects. If the wastes of livestock industry are not properly stored (in piles,
lagoons, etc.), throwing biogenic substances into the soil and water resources causes the worsening
of sanitary-epidemiological situation in the area of the enterprise.

Storing fresh manure in an open place (ground) leads to air pollution with ammonia, nitrogen
compounds and other hazardous substances. Livestock farms can also throw carbon dioxide and
methane, feed dust, and other microorganisms into the atmosphere.

To reduce the negative pressures on the environment from the livestock industry it is possible to
use manure as a feedstock for biogas facilities or complexes. These examples already exist in
Ukraine, but not many (Myronivskyi Khliboprodukt, Astarta-Kyiv, LLC "Danosha”, etc.). The spread of
this practice in other enterprises enhances energy availability of enterprises, reduces emissions of
pollutants into the atmosphere and hydrosphere. In addition, biogas production causes generating
fertilizers that can be applied into the soil or sold on the market, although biomarket in Ukraine is not
developed and is in its infancy.
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