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SUMMARY

Animal management and breeding as well production, transportation, preparation, and processing of animal products and raw material result in generation
of a considerahle amount of biological wastes being a source of biological contamination of the environment and a clear threat to human and animal health.
The animal biowaste incineration units are high threat facilities and require constant surveillance and control. Collection and analysis of data provided by the RF
veterinary executive authorities were performed to objectively reflect the actual situation of the biological waste incineration facilities in the RF Subjects and
to create a holistic view on the problem of interest in the country. The following parameters were analyzed: their number, type (stationary and mobile), type of
ownership, location, availability of the certificate and highly-qualified specialists serving the biological waste incineration equipment as well as the availability of
such facilities in the RF Subjects as for January 1, 2021. The analysis demonstrated that 4,459 biowaste incinerators were registered in the country. Most of these
units are stationary and they belong to establishments involved in farm animal keeping, animal product processing, production and storing. Such equipment is
mostly serviced by non-qualified staff ignorant of the technical characteristics and operating principles of this equipment. Almost one third of these units in the
country are home made that is why their use does not guarantee complete destruction of biological wastes and pathogen inactivation. It was also revealed that
the procedure for the incineration of biological waste of animal origin using home made incinerators is not legally fixed in the country. The results obtained show
that the situation of the animal biowaste incineration in the Russian Federation is quite complicated.
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PE3IOME

B npouecce copepaHua 1 pa3BefieHNs XMBOTHBIX, @ TakxKe NPU NPOU3BOACTBE, TPAHCTIOPTUPOBKE, 3aroTOBKE, NepepaboTKe NPOAYKTOB 11 CbipbAl XKUBOTHOTO
MPOUCX0XeHINA 00Pa3yeTca 3HauMTeNbHOe KONMUECTBO G110NOrMYeCKIX OTXO[I0B, KOTOPbIE ABNAIOTCA MCTOUHMKOM 3arpA3HeHMs OKpyXKaloLLeli Cpefibl v Co3LatoT
peanbHyto yrpo3y 340POBbH0 UeNoBeKa U KMBOTHbIX. YCTAHOBKM M0 CKMraHui0 G10NI0TMYeCkiX 0TX0Z0B XUBOTHOTO NPOUCXOXEHIA ABNAKTCA 06bEKTaMV NOBbI-
LUEHHOI OMacHOCTIA 1 TPeBYHT NOCTOAHHOTO HabNIoAEHMA 1 Han30pa. 1A 06bEKTUBHOTO OTPaXKeHNA peasnbHoii CUTYaLMI C 06 bEKTAMIN CKUTraHUA BUONOTYECKIX
0TX0Z0B B cybbekTax Poccuiickoii Oegepaumn 1 GopMUpOBAHNA LLENIOCTHOTO NPEACTaBIIEHUA 0 paccMaTpuBaemoil npobneme B cTpaHe 6bin npoBeseH coop
MHGOPMALVN ¥ NPOaHANN3UPOBaHbI AaHHble, NPpefoCTaBNeHHble 0praHamil MCNONHUTENbHON BnacTi cybbekToB Poccuiickoii Oepepauiin B 06nacTin BeTepuHapuu.
PaccvmoTpeHbl Takie NoKa3aTeni, Kak KoyecTBo, BUf (CTalnoHapHble, MOOUbHBbIE), GopMa COOCTBEHHOCTM, PacTioNOKEHWE, Hannume CepTudUKaTa 1 KBanu-
GULMPOBAHHBIX CMELMANNCTOB, 00CTYKIBAIOLLMX YCTAHOBKY ANA CKUTaHIA GMONIOTNYECKIX OTXO[0B XKIBOTHOTO NPONCXOXAEHS, A TaKKe 06ecreyeHHoCTb
cy6bekToB Poccuiickoil ODesepaumn faHHbIMU 06beKTamMu no cocToaHmio Ha 1 AHBapa 2021 1. AHanM3 NoAyYeHHbIX NePBUYHDBIX AAHHBIX NOKa3an, YTo B CTpaHe
3apernCcTpUpoBaHo 4459 06bEKTOB CKUFaHNA BUONOTUYECKINX OTXOZ0B XKMBOTHOIO MPOMCXOM/IEHNA, OCHOBHASA YACTb KOTOPbIX COCTABNAET CTALMOHAPHbIE YCTAaHOB-
Ki, HaX0AALLMeECA B BeLEHUN NPEANPUATHIA, 3aHATBIX COLEPMKAHNEM CEbCKOX03ANCTBEHHDIX XUBOTHDIX, @ TaKxe nepepaboTKoil, NPOM3BOACTBOM U XpaHeHeM
KUBOTHOBOAYECKOI NpoayKLui. B 60nbLIMHCTBE CyyaeB 06CyXMBaHME AaHHBIX 06BEKTOB 0CYLLECTBAAET HEKBANNQULIMPOBAHHBIA NepCOHan, KOTOPbIil He
BIIaZIeeT 3HaHUAMI O TEXHUUECKUX XapaKTePUCTUKAX Y MPUHLMAAX paboTbl MCMOMb3yeMblX YCTaHOBOK. [ouTi TPETb YCTaHOBOK MO CKUTaHUIo 6UONOrMYecKyX 0T-
X0Z10B XXUBOTHOTO MPOMCXOX AHNA B CTPAHE HENPOMBILLIEHHOTO U3TOTOBJIEHNS, 03TOMY WX HCTONb30BAHIE HE TapaHTUPYeT NONHOTO CropaHusA 61ONOryecKkmx
OTX0/10B Y HAKTUBALMM NaTOTeHOB. TaKkxKe BbIABIIEHO, UTO B CTPaHE 3aKOHOAATENbHO He 3aKperieH NopsAoK NPOBEAEHNA CKUFaHNA OUONOTNYECKUX 0TXOA0B
KUBOTHOTO NPONCXOXKAEHIA B TPYNOOKMUFATENbHbIX Neyax. MonyyeHHble pe3ynbTaTbl UCCNEA0BAHUA CBUAETENBCTBYIOT 0 TOM, uT0 B Poccuiickoit Geaepauyn
CNIOXUNACh HAaNPAXeHHaA CUTYaLNA B chepe CKUTraHUA B1oNornueckix 0TX00B KNUBOTHOTO NPOUCKOXAEHUA.

KntoueBble cnoBa: yTunu3auma, yHuUToXeHue, 6onoruueckie 0TXofbl XXUBOTHOTO NPONCXOXKAEHNS, 06BEKTBI MO CKUraHUI0 G1ONOTNYECKIX OTXO[0B KMBOT-
HOT0 NPOUCXOXAEHUA, TPYNOCKMTaTeNbHbIE Neyw, KpemaTopbl, MHCUHEPaTopb
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INTRODUCTION

jects. The key element of the successful response to the

A great number of biological wastes of animal origin
including dead animals and birds, aborted and stillborn
fetuses, condemned materials generated during veteri-
nary and sanitary inspection at slaughterhouses, meat and
fish processing plants, markets, sales facilities and other
facilities are accumulated at establishments and backyard
farms in the RF Subjects [1-4]. Decontamination of bio-
logical wastes of animal origin is critical for insurance of
animal disease freedom in the country and its territories —
RF Subjects [5, 6].

According to the RF law biological wastes of animal
origin are decontaminated using three methods: dis-
posal at rendering plants involved in meat and bone
meal production; decontamination in biothermal pits;
destruction by burning in animal biowaste incinerators,
such as home made incinerators, cremating furnaces,
incinerators. It is forbidden to bury the animal biowaste
in the ground, throw into the trash cans, woods, ravines,
water bodies as well as send to landfills or dumping
grounds [1, 6-8].

Outbreaks of animal infectious diseases present serious
problems for the State Veterinary Service of the RF Sub-

disease is the proper disposal and destruction of the dead

animals and birds that died or were seized during the out-
break. Their appropriate and effective disposal can prevent

and decrease the further pathogen spread including zoo-
nosis agents [9-11].

Outbreaks of avian influenza, ASF and rabies have been
reported during the last decade in the Russian Federation.
Under conditions of the disease occurrence animal carcas-
ses, biological materials and animal products contaminat-
ed with the disease agents shall be incinerated. Incinera-
tion of hundreds and sometimes thousands of carcasses is
a complex technical task the solution of which requires the
involvement of significant technical, human and financial
resources.

Today two major methods of animal biowaste incine-
ration are used.

The first one involves the use of special units that en-
sure high quality incineration of biological waste by equip-
ping incinerators with special burners and afterburners, as
well as an exhaust gas purification system and heat ex-
change equipment. The assembly and erection of these
units take quite a long time, which is unacceptable under
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Stationary and mobile animal bio-waste incinerators (ABWI)

No animal bio-waste
incinerators (ABWI)

from 1 to 10 I
(16 subjects)

from 11 to 50

romyi Dojto3as)
11 0[subject

(41 subjects)

Fig. 1. Total number of animal biowaste incineration (ABWI) units registered in the Russian Federation (as of 01.01.2021)

epidemic conditions. Besides, work on such equipment
requires professional training of maintenance personnel.
Along with stationary units, there are mobile units that
can be transported by almost any type of transport and
installed on site in just a few minutes, but, as a rule, they
have low productivity [12, 13].

The most common on the territory of the Russian Fed-
eration is the second method - the burning of animal bio-
waste in pits. The advantages of this method are obvious
at first glance - relative simplicity and low costs. However,
such an incineration method is ineffective, since the pro-
cess of animal biowaste incineration using such a method
is quite slow due to insufficient amount of oxygen in the
burning area [14, 15]. The method of animal biowaste
burning in pits should be gradually replaced by more
contemporary methods, but actually it is still used in the
countries with the high technological expertise.

In this regard the purpose of the research was to review
the situation of ensuring biological safety in the country
during animal biowaste incineration using especially de-
signated units.

MATERIALS AND METHODS

In order to conduct the study, the specialists of the
FGBI “ARRIAH" developed a form for collecting primary
data, including such indicators as the number, type (sta-
tionary, mobile), ownership, location, availability of a cer-
tificate, and qualified specialists servicing animal biowaste
incinerators, as well as the demand of Subjects for these
units. Data for the period from 01.01.2020 to 01.01.2021
were collected using the Assol.Express operational repor-

ting system. The primary data collected for 85 Subjects of
the Russian Federation were analyzed.

The study used generally accepted methods of data
analysis: generalization and formalization of information,
the method of comparative analysis, methods of descrip-
tive statistics.

In order to visualize the obtained data by mapping, the
geographic information system ArcGIS 10.6 was used.

RESULTS AND DISCUSSION

General parameters. As of 01.01.2021, 4,459 animal
biowaste incinerators are registered in the RF Subjects.
They are located in all RF Subjects with the exception of
the Republic of Tatarstan.

The total number of incinerators in the Russian Fede-
ration falls in the range of 2 to 388 units and most of them
(45%) are located in 10 Subjects of the country. At the
same time in 16 Subjects this parameter does not exceed
10 units, and in 41 Subjects of the country the total number
of biological waste incineration facilities is in the range
of 11 to 50 units (Fig. 1).

The results of the data analysis for the type of owner-
ship revealed that 78% of the units are owned by or are
on the balance sheet of organizations of various forms
of ownership (SPK, OAO, ZAO, IP, etc.), whose activities
are maintenance/rearing of farm animals, as well as pro-
cessing, production and storage of livestock products.
The smallest part of them falls on the municipalities of the
RF Subjects (7.8%) (Fig. 2).

In the RF Subjects, the largest part (95%) of these
units are stationary. The number of mobile incinerators
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in the country is 231 units, which are registered in 44 Sub-
jects. In most of them, the number of mobile biological
waste incinerators is in the range from 1 to 7 units, while
about half are concentrated in 5 Subjects.

In recent years, there has been a trend in the Russian
Federation to reduce the number of animal burial grounds
and biothermal pits. First of all, this is due to the introduc-
tion in 2006 of a ban on the destruction of biological waste
by burial and the presence of a significant number of ani-
mal burial grounds not owned or managed by legal entities
that would be responsible for their maintenance, preserva-
tion and use [3]. As a result, in some RF Subjects, targeted
programs have been developed and put into effect. They
are aimed at the elimination of unused and ownerless
cattle burial grounds. The purpose of these programs is to
prevent unauthorized burial of biological waste and the
spread of pathogens of human and animal infectious dis-
eases in the environment, as well as to reduce regional bud-
get expenditures for their maintenance and ensuring their
compliance with veterinary and sanitary requirements.

Thus, the municipalities of the RF Subjects, subordi-
nate institutions of the State Veterinary Service of the
RF Subjects, as well as livestock breeding and processing
establishments are gradually moving from burial in animal
burial grounds to disposal using animal biowaste inciner-
ators (cremators, industrial and home-made incinerators).
In the reporting period, the above institutions purchased
and put into operation 266 incinerators, and 82% of them
are organizations whose activities are related to keeping,
raising farm animals, as well as processing, producing and
storing livestock products.

Despite the fact that for the period from 01.01.2020
to 01.01.2021 the number of animal biowaste incine-
rators increased by 10%, in 44 Subjects of the Russian
Federation, Subjects there is an additional demand

for 2,129 incinerators. In some regions the number of units
varies from 1 to 728 units, for 41% of the Subjects the de-
mand for incinerators does not exceed 10 units.

Requirements for the animal biowaste incineration
process in cremating furnaces. The disposal and destruc-
tion of biological waste of animal origin is regulated by
the “Veterinary rules for movement, storage, rendering
and disposal of biological waste”, approved by the Order
of the Ministry of Agriculture of Russia dated October 26,
2020 No. 626 [1].

These rules establish mandatory veterinary and sani-
tary requirements for the handling of biological waste of
animal origin (collection, transportation, storage, dispo-
sal, destruction) both for animal owners, regardless of the
method of farming, and for organizations and establish-
ments of all forms of ownership.

However, in the veterinary legislation of the Russian
Federation there is no any legal act regulating the proce-
dure for animal biowaste incineration in home-made in-
cinerators. There are no mandatory requirements for the
technical characteristics of biological waste incinerators
(mandatory certification, productive capacity, chamber
volume, wall thickness, etc.), for their location (technical
requirements for the room where these units are located
and the enclosure), and for the incineration process itself
(requirements for service personnel, disinfection of tools,
transport and overalls, the method of destruction of the
resulting combustion products, etc.) (Fig. 3).

The fact that this biowaste destruction method is not
regulated, makes it difficult for the veterinary regulatory
authorities to fully implement control and supervision
measures for compliance with the veterinary and sanitary
requirements for animal biowaste incinerators.

According to veterinary legislation, a veterinary spe-
cialist, after examining biological wastes of animal origin,
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Fig. 2. Animal biowaste incinerator availability and demand in the country
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Requirements
for the
destroying
process of
animal bio-
waste at ABWIs

Fig. 3. Animal biowaste incineration procedure in home made incinerators,

cremating furnaces and incinerators and its control

gives an opinion on their cleaning and decontamination
method, and also prepares a veterinary accompanying
document. Delivery of the biowastes to the place of de-
struction is provided by their owners. Biological wastes
are placed in special closed containers and delivered by
special transport means. Dead animals more 25 kg each,
except for those contaminated with agents of anthrax, rin-
derpest, can be transported without biohazardous waste
containers in vehicles covered with tilts or other devices
preventing the dead animals from falling out and contam-
ination of the environment [1]. This transport can belong
to the owners of biowastes and organizations providing
services for the destruction or disposal of biological waste
of animal origin. At the same time, it should be noted that
the containers and vehicles used for transportation of bio-
logical waste of animal origin are not subject to mandatory
certification.

Since incinerators are high risk facilities, it is expedient
to confirm that their quality complies with requirements
for veterinary, sanitary, environmental and fire safety.

Currently, according to the Russian legislation, man-
datory certification of biowaste incinerators is provided
only for fire safety. Moreover, the certificate of confor-
mity confirms the quality of not the entire unit, but only
its component, in particular the burner used in it (gas,
liquid fuel) [16]. The environmental certificate of compli-
ance with environmental safety standards for manufac-

turers of biowaste incinerators is issued on a voluntary
basis [17].

As for the certification of the animal biowaste incine-
rator conformity with requirements for veterinary and
sanitary safety, this procedure is not provided for by the
legislation of the Russian Federation. In this regard, it is not
possible to determine the adequacy of the choice and ob-
servance of temperature and time modes for the destruc-
tion of various categories and types of biological waste of
animal origin. Although these specific characteristics are
the determining factor in the ability of biowaste incinera-
tors to provide complete inactivation of animal pathogens.

Based on the practical experience of specialists who
participated in the eradication of the infectious animal dis-
ease outbreak, it can be noted that the carcasses of various
animal species burn for different periods of time and at
certain temperatures. For example, turkey carcasses do not
burn well enough compared to pig carcasses, which is due
to the difference in the chemical composition and density
of their muscle mass.

In the reporting period, 28% of the animal biowaste
incinerators in the country do not even have fire safety
and environment safety certificates of conformity. Thus, it
can be assumed with a high degree of certainty that these
units were not manufactured industrially, but are man
made that is, any means at hand could be used for their
construction: barrels, gas cylinders, welded boilers, etc.
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The use of such units during biological waste burning  quality control shall be performed after each biowaste

cannot ensure the complete inactivation of infectious ani-  incineration process.

mal disease pathogens and, therefore, the proper level of Despite a significant decrease in the volume (up to
biological protection of animals and humans from these ~ 95%) of animal biological waste after incineration, com-
pathogens. bustion products (ash and other non-combustible resi-

According to article 7.1.12 SanPiN 2.2.1/2.1.1.1200-03  dues) remain in incinerators, the destruction of which is
“On sanitary protection zones and sanitary classification  carried out by various acceptable methods. During the
of establishments, buildings and other facilities”’, incin-  reporting period the resulting combustion products after
erators belong to Hazard Class I. In order to ensure the  animal biowaste burning in most cases (63%) were taken
sanitary and epidemiological well-being of the popula-  to municipal solid waste landfills or dumped into biother-
tion, a 1000 m buffer area should be established around  mal pits, in 17% of cases they were buried at cattle burial
biowaste incinerating facilities (sanitary protection zone).  grounds, and in 20% cases (in 31 RF Subjects) they were
However, in 36 Subjects of the Russian Federation, incine-  used as a fertilizer, which is a violation of Russian legis-
rators (502 units) are located within the residential area.  lation, since this ash residue is not included in the list of
The bulk of these facilities are concentrated in the Cen-  certified fertilizers in the Russian Federation.
tral (37%) and Siberian (31%) Federal Districts. As noted earlier, almost a third of the available units
It should be noted that compliance with this require-  in the country are home made, i.e. the use of these inci-
ment is impracticable for the owners of mobile animal bio-  nerators does not guarantee the complete combustion of
waste incinerators since the placement of these units on  biological waste of animal origin and the inactivation of
the territory of the settlement for destruction of biological ~ pathogens. Consequently, the removal of residue combus-
waste is not regulated. tion products to municipal solid waste landfills contributes
An essential condition for ensuring biological safety  to the contamination of territories with pathogens of in-
during the biowaste incineration is the correct arrange-  fectious animal diseases.
ment of a room or building where animal biowaste in-

cinerators and auxiliary premises are located: an autopsy CONCLUSION

room, a warehouse for storing disinfectants, tools, etc. At The results of the analytical study performed show that
the moment, the RF legislation has no regulated norms  as of January 1, 2021, there are a number of gaps in the
and rules for these premises. field of animal biological waste incineration due to both

The incineration of biological wastes and the main-  theimperfect regulatory framework and the shortcomings
tenance of the facility requires qualified personnel. Itis  in the organization of this system in the RF Subjects.
necessary to allow persons who have been trained and First of all, this is due to the fact that at the legislative
tested on the technical characteristics, principles of oper-  level there are no rules regulating the procedure for ani-
ation and maintenance of incinerators to work with these ~ mal biowaste incineration in home made incinerators. At
units. In addition, the personnel must have a permit for ~ the same time, the situation is aggravated by the fact that
the right to handle hazardous waste and beimmunizedin ~ these hand made incinerators are used in a significant
accordance with the national vaccination schedule. number of the RF Subjects, they have no certificates of

During the research, it was found that 46% of the an-  conformity in the field of fire and environmental safety.
imal biowaste incinerators are served by personnel who  About half of the incinerators are operated by unqualified
have not undergone appropriate training. The lack of nec-  personnel who are not aware of the technical characteris-
essary knowledge regarding the technical characteristics  tics and principles of operation of these units.

of the units, as well as the process of incineration, disin- The current situation in the country in the field of ensu-
fection, etc., can contribute to the spread of pathogens of  ring biological safety during animal biowaste incineration
infectious animal diseases into the environment. using home made incinerators demonstrates the need to

Disinfection is critical when it comes to the system of  introduce the following corrective measures: fix the re-
veterinary and sanitary measures ensuring infectious ani-  quirements for the technical characteristics of incinera-
mal disease freedom in the Russian Federation. Its main  tors and the process of animal biowaste destruction at the
purpose is the destruction or neutralization of infectious  legislative level; develop and adopt a legal act regulating
animal disease pathogens (birds, fish, bees) in the envi-  the activities of mobile units for the thermal treatment of
ronment [18]. biological waste; develop unified forms for biowaste in-

In this regard, biowaste incinerators, tools, overalls,and  cinerator recording; prepare unified checklists for sche-
vehicles used for transportation and burning of biological ~ duled and unscheduled inspections of animal biowaste
waste of animal origin shall be treated with disinfectants.  incinerating facilities performed by veterinary services;
Disinfection must be performed by trained specialists  introduce mandatory certification of biological waste in-
under the supervision of the State Veterinary Service. Em-  cinerators for their compliance with established veterinary
ployees responsible for disinfection also carry out sam-  and sanitary safety requirements.
pling to control the quality of disinfection and maintain It is also necessary to make additions to the existing
documentation (disinfection reports, disinfectant receipt, “Cerberus” IS components of the “VetlS” information plat-
consumption logs, and a disinfection log). Disinfection ~ form, which will allow the creation of the federal register of
animal biowaste incinerators, whose veterinary and sani-
' SanPiN 2.2.1/2.1.1.1200-03 “On sanitary protection zones and sanitary tary safety has been confirmed. This will allow the “Mer-
classification of e.stablishmen.ts, buildings and otherfacilities”: a;?proved cury” IS to block registration of Veterinary accompanying
Decree of the Chief State Sanitary Doctor of the Russian Federation R 3 |

documents for the movement of biological waste to dis-

25.09.2007 No. 74. Available at: https://base.garant.ru/12158477/b896902 - - ’ . ; ’
51be5277812a78962f6302560. posal and destruction facilities not specified in this register.
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The implementation of the above measures will im-
prove control over the safety of animal biowaste incinera-
tion in facilities intended for this particular purpose.

REFERENCES

1. Veterinarnye pravila peremeshcheniya, khraneniya,
pererabotki i utilizatsii biologicheskikh otkhodov = Vete-
rinary rules for movement, storage, rendering and disposal
of biological wastes; approved by the Russian MoA Order
No. 626 as of October 26, 2020. Available at: https://docs.
cntd.ru/document/566144088. (in Russ.)

2.GOST 30772-2001 Resources saving. Waste treatment.
Terms and definitions. Moscow: Standartinform; 2008. 16 p.
Available at: https://docs.cntd.ru/document/1200028831.
(in Russ.)

3. Belchikhina A. V., Shibaev M. A,, Klinovitskaya I. M.,
Karaulov A. K. The state of animal waste rendering
and disposing system in the subjects of the Russian
Federation. Veterinary Science Today. 2019; (4): 54—-60.
DOI: 10.29326/2304-196X-2019-4-31-54-60.

4. Federal Service for Veterinary and Phytosanitary
Surveillance (Rosselkhoznadzor). Ob oformlenii veteri-
narnykh soprovoditel’nykh dokumentov na biologiches-
kie otkhody = On issuance of veterinary accompanying
documents for biological wastes. Available at: https://fsvps.
gov.ru/fsvps/news/39214.html. (in Russ.)

5. Zakon RF «O veterinarii» = RF Veterinary Law, May 14,
1993 No. 4979-1 (as amended on 02.07.2021). Consultant-
Plus. Available at: http://www.consultant.ru/document/
cons_doc_LAW_4438. (in Russ.)

6. Federal’nyi zakon «O sanitarno-epidemiologiches-
kom blagopoluchii naseleniya» = Federal Law“On sanitary
and epidemiological safety of the population”No. 52-FZ as
of March 30, 1999 (as amended on 03.08.2018). Consultant-
Plus. Available at: http://www.consultant.ru/document/
cons_doc_LAW_22481. (in Russ.)

7. Bondareva E. D. Proper waste management. Vivari-
um biological waste. Laboratory Animals for Science. 2020;
(1):3-8.DOI: 10.29296/2618723X-2020-01-01. (in Russ.)

8. Zroichikov N. A., Fadeev S. A., Khaskhachikh V. V.,
Biryukov Ya. A. Analiz putei ekologicheski bezopasnogo
obezvrezhivaniya meditsinskikh i biologicheskikh ot-
khodov = Analysis of sustainable methods for medical
and biological waste decontamination. Nauka segodnya:
problemy i perspektivy razvitiya = Science today: problems
and development prospects: materials of the International
Scientific and Practical Conference (November 29, 2017).
Vologda; 2017; 108-113. eLIBRARY ID: 32502937. (in Russ.)

9. Ershov A. G., Shubnikov V. L. Meditsinskie i biologi-
cheskie otkhody: problemy i puti resheniya = Medical
and biological waste: problems and solutions. Tverdye by-
tovye otkhody.2011; 2 (56): 16—19. eLIBRARY ID: 15566020.
(in Russ.)

10. Eldesbaev E. N., Petrova I. V., Kotel'nikova E. A.
Analysis of modern trends handling system biowaste
environmental economics. Upravlenie ekonomicheskimi

sistemami: elektronnyi nauchnyi zhurnal. 2015; 3 (75):31.
eLIBRARY ID: 23306512. (in Russ.)

11. Miller L. P, Miknis R. A., Flory G. A. Carcass manage-
ment guidelines - Effective disposal of animal carcasses
and contaminated materials on small to medium-sized
farms. FAO Animal Production and Health Guidelines.
Rome: FAQ; 2020; No. 23. DOI: 10.4060/cb2464en.

12. Mkrtumyan A. V., Kudryavtsev E. A., Korzheven-
ko G. N. Problems on burning the biological residues and
scraps in case of epizooties. The Russian Journal “Prob-
lems of Veterinary Sanitation, Hygiene and Ecology”. 2012;
2 (8): 57-58. eLIBRARY ID: 22911832. (in Russ.)

13. Poklonskii D. L., Matveev A. V., Chifanov D. E., Du-
rilov O. Yu., Zygin D. A., Ermilov N. V., et al. Methodical
aspects of disposal of dead animals in the elimination of
the epizootic focus. Journal of NBC Protection Corps. 2017;
1 (4): 50-58. eLIBRARY ID: 36479177. (in Russ.)

14. Smirnov A. M., Butko M. P, Korzhevenko G. N.,
Kudrjavtsev E. A., Mkrtumjan A.V. Combustion of infected
biological wastes including dead animal bodies. Patent
No. 2540745 Russian Federation, Int. F23G 1/00 (2006.01).
Gosudarstvennoe nauchnoe uchrezhdenie Vserossijskij
nauchno-issledovatel’skij institute veterinarnoj sanitarii,
gigieny i ehkologii Rossijskoj akademii sel’skokhozjajstven-
nykh nauk. No. 2013151376/03. Date of filing: 20.11.2013.
Date of publication: 10.02.2015. Bull. No. 4. (in Russ.)

15. Mkrtumyan A. V., Kudryavtsev E. A. Technological
aspects of burning corpses fallen and slaughtered ani-
mals at epizootic. The Russian Journal “Problems of Veter-
inary Sanitation, Hygiene and Ecology”. 2015; 3 (15): 72-74.
eLIBRARY ID: 24260568. (in Russ.)

16.Customs UnionTechnical Regulation TRCU 010/2011.

“On the safety of machines and equipment”: approved by
the Decision of the Commission of the Customs Union
dated October 18,2011 No. 823. Available at: https://docs.
cntd.ru/document/902307904. (in Russ.)

17. Ob organizatsii sistemy sertifikatsii po ekologich-
eskim trebovaniyam dlya preduprezhdeniya vreda okru-
zhayushchei prirodnoi srede (sistemy ekologicheskoi
sertifikatsii) = On the organization of a certification sys-
tem for environmental requirements to prevent harm to
the environment (ecological certification systems): order
of the Ministry of Environmental Protection and Natural
Resources of the Russian Federation dated January 23,
1995 No. 18. Available at: https://docs.cntd.ru/docu-
ment/9027409. (in Russ.)

18. Pravila provedeniya dezinfektsii i dezinvazii ob"ek-
tov gosudarstvennogo veterinarnogo nadzora = Rules for
disinfection and disinfestation of regulated facilities: ap-
proved Ministry of Agriculture of the Russian Federation
No. 13-5-2/0525, July 15, 2002. Available at: https://docs.
cntd.ru/document/1200112793. (in Russ.)

Received 13.09.2021
Revised 25.11.2021
Accepted 08.12.2021

INFORMATION ABOUT THE AUTHORS / UHOOPMALLUA 06 ABTOPAX

Anastasia V. Belchikhina, Junior Researcher, Information and

Analysis Centre, FGBI“ARRIAH’, Vladimir, Russia.

BenbunxmHa AHactacua BnagumupoBHa, Mnagwnii Hay4Hbl
COTPYAHUK WHPOPMALMOHHO-aHANUTUYECKOTO LeHTpa
OIBY «BHUW3X», . Bnagumup, Poccus.

VETERINARY SCIENCE TODAY. 2022; 11 (1): 85-92 | BETEPUHAPUA CETOAHA. 2022; 11 (1): 85-92

91



92

ORIGINAL ARTICLES | GENERAL ISSUES OPUTUHATNBHBIE CTATbY | OBLLIE BOMPOCHI

Mikhail A. Shibayev, Candidate of Science (Veterinary Medicine),
Head of Sector, Information and Analysis Centre, FGBI “ARRIAH",
Vladimir, Russia.

Arkady M. Selyanin, Leading Veterinarian, Information and
Analysis Centre, FGBI “ARRIAH", Vladimir, Russia.

Anton K. Karaulov, Candidate of Science (Veterinary Medicine),
Head of Information and Analysis Centre, FGBI “ARRIAH’, Vladimir,
Russia.

LLin6aes Muxaun AneKkcaHapoBuMY, KaHANLAT BETEPUHAPHbIX
HayK, 3aBeflytoLLnii CEKTOPOM MHPOPMALMOHHO-aHANIUTYECKOTO
ueHTpa OIBY «BHUW3X», r. Bnagummp, Poccus.

CenanuH Apkaguin Muxaiinosuy, BefyLLyi BeTepUHaPHbIV Bpay
MHdOpMaLMoHHO-aHanuTnYeckoro ueHtpa OIBY «BHUN3XK»,
r. Bnagnmup, Poccus.

Kapaynos AHTOH KOHCTaHTHOBWY, KaHAMAAT BETeprHaPHBIX

HayK, pyKoBoguTesnb MHGOPMaLMOHHO-aHAIMTAYECKOTO LIEHTPA
OrBY «<BHUWN3X», r. Bnagumup, Poccua.

VETERINARY SCIENCE TODAY. 2022; 11 (1): 85-92 | BETEPUHAPUA CEFOAHA. 2022; 11 (1): 85-92



