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Purpose. Justification and development of the Checklist concept applied for assessment and improvement of tailings
management facilities (TMFs) safety.

Methodology. To develop the Checklist for tailings we used the test question method that allows evaluating all the im-
portant aspects of TMF safe operation. This document includes questionnaires with standardized options of answers and a
special procedure for overall and differential (categorial) evaluation of TMF safety level.

Findings. The structure and procedure for applying the TMF Checklist have been designed. It includes questionnaires for
prompt (basic) and detailed evaluation of the safety level of such facilities, their ongoing monitoring, and evaluation of aban-
doned TMFs. The method developed is able to quantify the TMF safety level regarding credibility of the information availa-
ble. The Checklist includes the catalogue of measures recommended to remedy inconsistencies with safety requirements dis-
covered during an inspection.

Originality. For the first time, we have developed a holistic approach to the evaluation of the safety of tailings as hazard-
ous facilities as well as the detailed algorithm of their audit. This includes the answers to Checklist questions, their quantitative
assessment and prescription of the most powerful solutions in the Measure Catalogue.

Practical value. The Checklist may be useful for state environmental and emergency inspectors, eco-auditors and TMF
operators as a tool to assess the safety level and take protective and preventive measures at the tailings. The Measure Cata-
logue of the Checklist contains a list of actions based on the international best practices in mining and rehabilitation technolo-

gies. The Checklist designed is featured as the spreadsheet with hyperlinks, which facilitates its practical use.
Keywords: Tailings, Checklist, safety, evaluation, Measure Catalogue

Introduction. Tailings Management Facilities (TMFs)
storing large amounts of mining wastes pose serious threats
to humans and the environment, especially if they improp-
erly designed, constructed, operated or managed [1]. In
case of high toxicity of stored materials, inappropriately se-
cured and located near residential areas they might be at-
tractive goals for terrorist attacks aiming to cause large
damage to various infrastructures and local communities.

The total amount of tails in TMFs around the world
reached some hundredth billion tons, among them more
25 billion tons in Ukraine only. Commonly mining wastes
are stored in old or abandoned facilities. The accidents at
TMFs may frequently lead to long-term water and soil pol-
lution, damage biota and have negative after-effects to hu-
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man health. Failures may result in uncontrolled spills of
tailings, dangerous release of hazardous substances.

The negative impacts of such incidents on humans and the
environment and severe transboundary consequences have
been demonstrated by recent accidents in Europe. Recently
they occurred at tailings in Baia Mare, Romania, alumini-
um sludge tailings in Kolontar, Hungary, at the Talvivaara
Mining Company in Finland; and at the red mud tailings
near the city of Nikolaiev, Ukraine.

Although TMFs are operated with strengthening re-
quirements in many countries, their safety needs further
improvement taking into account climate change, growing
geological risks as well as the advances in remediation
technologies and techniques in mining [2, 3]. The general
strategy combining advanced approaches to evaluation of
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TMF safety would have many organizational benefits in
different countries.

Currently, the regular inspections of TMF are conduct-
ed according to national regulations, often without system-
atic approach or paying no attention for international stand-
ards and best engineering solutions in sustainable mining
and environment restoration. Comparative analysis of ha-
zards and risks created by TMF in different countries of
Europe shows the need for a common approach to evaluat-
ing the safety and, if possible, harmonization of the regula-
tory framework. As a rule, ongoing efforts are focused on
checking some aspects of TMF performance (EIA, moni-
toring, dam conditions etc.). Overall evaluation of the safe-
ty level, prescription of protective and preventive measures
based on BAT is still not the common practice.

To address this challenge, German Federal Environ-
mental Agency has initiated a project aiming at the devel-
opment of TMF Checklist on the base of the experience of
Ukrainian TMF with the involvement of Ukrainian and in-
ternational experts (www.tmf-ukraine.org). The Checklist
objectives can be briefly summarized as:

o Efficient and reliable evaluation of the TMF safety le-
vel with using modern software tools in the way easy to
understand and apply.

e Elaboration of the procedure of prescribing protective
and preventive measures to remedy non-compliances be-
tween current TMF conditions and modern safety standards.

TMFsas typical geotechnical systems consist of both
natural and technical elements, closely interrelated and fun-
ctioning as a single entity. TMFs include the elements of
three types that are:

e created by man (tailing dam, retention pond, facilities
for transporting tails, drainage and sewage system, imper-
vious screens and shields);

e of natural origin (soils, groundwater, surface water
bodies, and soils within the TMF site);

e of mixed origin or changed during the construction
and operation (tails, lagoon, impoundment bed).

All these elements have to be properly addressed by the
Checklist developed. Proper management plays the crucial
role for maintaining TMF safety. To improve the manage-
ment the inspecting bodies, TMF operators, and independ-
ent ecological auditors need in the modern tool to adequate-
ly and realistically evaluate, to which extent the TMF meet
modern safety requirements as well as to take appropriate
actions in terms of public safety. The Checklist has to ac-
count properly for the TMF specifics as a multi-feature ob-
ject combining technical, natural and mixed-origin ele-
ments.

The proposed TMF Checklist is theoretically based
on the test question method, developed by D. Polia,
A.F. Osborne, G.Ya. Bush and others. The method re-
quires answering the questions specially selected to iden-
tify the main problems of the studied case and come to
the most powerful solutions. The test question method is
used for development of inventions, improvement of
technologies, products, organizational structures, and to
search for new business ideas as well. Test questions
formulated as a Checklist may have complicated hierar-
chy structured in several levels.
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The advantages of the elaborated Checklist are that:

o all Checklist users (inspection, auditors and operators)
use the same procedure for checking TMF;

e TMF operators know non-compliances of the TMF
with safety requirements prior to check and can start get-
ting them fixed in advance;

e all Checklist users work with the same Measure Cata-
logue that accumulated best available technologies in sus-
tainable mining.

In a more general context a checklist is an example of
expert systems increasingly applied for controlling com-
plex technical devices and facilities. A modern expert sys-
tem is commonly a computer system capable of partially
replacing professional experts solving a problem situation.
Expert systems had been developed by researchers in 1970s
to create artificial intelligence; since 1980s commercial ap-
plications appeared. Their examples include the selection of
employees, disease diagnosis by symptoms, creating logi-
cal structures in programming using Wizard tools, map-
ping, military activities, electronic networks etc. Expert
systems are able to automate the process of monitoring and
making decisions, which would reduce negative impacts of
the human factor (subjectivity, lack of skills etc.).

The main challenges in TMF Checklist design are:

1) optimization of structure and application procedure;

2) selection of questions regarding to national practices
and availability of documentation;

3) definition of categories to adequately characterize
TMF conditions;

4) development of criteria to adequately evaluate the
TMEF safety level in details;

5) selection of measures to respond the typical problems
at the TMF site.

Previous documents on TMF safety [4-8] addressed
most of critical safety issues. However, many of them are
very general and do not contain clearly structured protective
and preventive measures. The document [1] being updated
during last decade was used as the basis for the TMF
Checklist in terms of the topics to be covered, general struc-
ture, and content.

This paper aims to highlight the basic principles of
TMF Checklist design and adjustment for practical use and
making this document an efficient toolkit to improve envi-
ronmental safety in the areas affected by TMF.

Checklist structure and application. It is proposed
to subdivide all the questions of TMF Checklist into four
groups according to their purposes, criteria, and the level of
details.

The first group of questions is intended for preliminary
and prompt evaluation of the TMF safety level using avail-
able documentations of the TMF operator. A Checklist user
can independently evaluate the TMF safety level in short
period of time and then has to decide if there is the need for
more detailed inspection of the TMF. One subgroup of the
first question group focuses on company/enterprise docu-
mentation only; the other group is designed for the inspect-
ing staff visiting the site.

If some non-compliances with relevant safety require-
ments are detected the second group of questions should be
applied that aims to evaluate the TMF safety level in more
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details. Thus, checking the TMF will require not only the
available operator’s documentation but also additional stud-
ies and tests clarifying and refining all TMF parameters in-
volving external bodies with proven professional technical
expertise.

The third group of questions addresses non-operated
and abandoned TMF considered as the specific case.

The Checklist includes the recommendations for regu-
lar control the TMF safety level on-site under normal oper-
ation, as well as for facility inspections, education and
training of inspectors.

The Checklist users of the first question group are com-
petent authorities and state inspectors; the second and third
question groups are intended for state inspectors and TMF
operators.

Tailings elements are changing in course of TMF de-
velopment. The risks and impacts of man-made elements
are growing (increasing amount of tails, aging of technical
devices including dam, drains, and pipelines); besides, nat-
ural elements are degraded. To address these issues many
regulations on TMF operation adopted in different coun-
tries (EU, Australia, Canada, and Ukraine) discriminate the
phases of TMF life-cycle (design, construction, operation,
closure, and rehabilitation). Throughout the life-cycle the
environmental inspection and TMF operators have to moni-
tor TMF site conditions, control its environmental impacts
as well as operation, staff qualification and preparedness to
emergencies and accidents.

The TMF Checklist includes the number of questions
related to public attitude and discussion of a new TMF pro-
ject on the stage “Design”; thus developers must account
for concerns of local communities (authorities, public,
NGO etc.) during design and implementation of the project.

The workflow of Checklist application is shown in fig. 1.

Evaluation Principles and Measure Catalogue. There
are a number of challenges in quantification of TMF condi-
tions. Due to the complex nature of TMF the Checklist user
has to frequently deal with “mixed” or “combined” hazards
related to different elements of tailings. Thus, we have to
apply different scales and combine the groups of criteria. In
fact, the Checklist user evaluates how many failures of
safety rules are detected; however, the user does not calcu-
late the risks as such because they are based on damage
likelihood and have to be evaluated using special tech-
niques.

To provide the consistency of the evaluation procedure
all answers to Checklist questions are unified. The positive
answer (“Yes”) is always interpreted as the maximum level
of TMF safety for the evaluated criterion; the negative an-
swer (“No”) is considered as the minimum level, respec-
tively. The positive answer is equivalent to the maximum
possible numerical value in the accepted scale (3); the neg-
ative answer gives the zero value to the total sum.

The ambiguous answers “Mostly yes” and “Mostly no”
has to be accepted if there is no sufficient information to
give the definitive answer (“Yes” or “No”). The option
“Mostly yes” is applied if a Checklist user does not have
enough data or information to give the definitive answer
(“Yes” or “No”) but the user has more arguments to accept
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the positive answer “Yes” rather than “No”. The option
“Mostly no” is applied if a Checklist user does not have
enough data or information to give the definitive answer
(“Yes” or “No”) but the user has more arguments to accept
the negative answer “No” rather than “Yes”. This approach
allows the user be more flexible in giving the answers re-
garding the completeness of information.

Two kinds of evaluation for the TMF safety level are
proposed. The overall safety level summarizes all answer
contributions; it enables general assessment of TMF con-
ditions and ranking the priority of interventions and
remedial actions. The second kind of evaluation called
“categorial” has been introduced to quantify the TMF
safety on different categories of facility. The Checklist
categories differentiate TMF evaluation in such aspects as:
1 — geology, climatic and terrain risks; 2 — TMF deposition,
3 — substances, 4 — dam and screens, 5 — transportation and
infrastructure, 6 — water management, 7 — Environment
Impact Assessment, 8 — Emergency plan, 9 — monitoring,
10 — protection measures, 11 — inspection and reporting, 12
— closure and rehabilitation strategy. Each question is
assumed to be in one of these categories only.

“Safety” rank for the TMF Checklist is defined as an
index quantifying how the parameters of all or single
components and characteristics of the TMF meet the mo-
dern requirements of environmental and industrial safety.
“Safety” rank is calculated by summing up the answer
values.

“Credibility” rank for the TMF Checklist is defined as
an index quantifying the sufficiency of data while calculat-
ing the “Safety” rank; it is calculated as the fraction of defi-
nitive answers (“Yes” or “No”).

An evaluation point on the plot (fig. 2) shows how the
TMF complies with safety requirements. The point tending
to the right upper corner meets the higher safety level; in
contrast, positioning the evaluation point in the lower left
corner means the low level of TMF safety. The criteria
quantifying the TMF safety level based on the ranks “Safe-
ty” and “Credibility” should unify different approaches to
hazardous site assessment accepted in different countries. It
is recommended to elaborate these criteria based on nation-
al practices and international experiences. Categorial eval-
uation is visualized in fig. 3.

The Measure Catalogue is likely the most important
element of the Checklist. The Catalogue defines the proce-
dure how to prescribe the most relevant measures to im-
prove TMF safety regarding to local conditions. Specific
parameters of these measures have to be established by ei-
ther national documents or special tests and expert assess-
ments.

The Measure Catalogue includes the list of actions to
be taken in case of establishing partial or full non-
compliances of TMF conditions with actual safety re-
quirements. A Checklist user has to prescribe the appro-
priate action(s) per each problem detected at the TMF.
The measures address all phases of TMF life-cycle and
are grouped in such a way to solve specific problems de-
tected while inspecting TMF; the measures are specified
according to their priorities.
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Fig. 1. Proposed workflow with the TMF Checklist
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Fig. 2. Visualization of the categorial evaluation example for the TMF safety level
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Fig. 3. Visualization of the categorial evaluation (in %) for the TMF safety level (categories and abbreviations)

A detected problem is defined in TMF Checklist as a
clearly and briefly formulated partial or full non-compli-
ance with regulatory documents, safety rules or require-
ments. Each question of the second group of the TMF
Checklist refers to a certain problem in Measure Catalogue.
One or more alternative actions are listed for each problem,
which facilitates filling in the TMF Checklist.

Measure priority depends on urgency and costs of pre-
scribed action(s) and can be defined as short-, mid-, and
long-term. Short-term measures are generally low-cost
technical and/or organizational measures or actions that the
TMF operator is usually able to implement using the own
resources [6]. The Checklist users have to discriminate
short-term measures and Emergency plan actions; the latter
are defined separately and must be agreed with local Emer-
gency Ministry/Service departments.

Mid-term measures are technical and/or organizational
measures aimed to improve tailings safety taking into ac-
count the economic capacity of the company operating the
TMF. The measures have to be thoroughly studied and as-
sessed by “cost-effectiveness” criteria. Long-term measures
have to ensure technical transformation of the inspected
TMF regarding the implementation of European stan-
dards in industrial and environmental safety. These measu-
res are mostly applicable to closure and rehabilitation pha-
ses of the TMF life-cycle.

As the basis for Measure Catalogue both international
and national documents have been used [2]. These have
summarized best practices on safe operation and rehabilita-
tion of TMF sites and other mining facilities. It will enable
further permanent improvement of Measure Catalogue
thro-ugh inclusion of effective relevant measures recom-
mended by national documents of European and other
countries.

The TMF Checklist is designed as a spreadsheet in MS
Excel, which provides automatic calculation of the safety
level and hyperlink transition from questions to recom-
mended measures listed in other tabs of the same Excel file.
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In future, the Checklist file may be re-structured as a geo-
information system including graphical images and previ-
ous inspection reports.

Discussion and conclusions. The TMF Checklist is
proposed as a toolkit to improve safety in the areas affected
by tailings. In case of Checklist implementation a number
of law regulatory and organizational mechanisms will be
activated, which will eventually bring the benefits to public
safety.

1.The TMF Checklist approval on the governmental
level will be followed by primary check of all TMF and cre-
ating the country’s catalogue of TMF. This list has to rank
the checked TMF according to their safety and hazards;
thus, prioritize further actions.

2. The TMF Checklist based on best available practic-
es imposes unified strict requirements both to TMF opera-
tors and state inspectors. Sometimes they are not aware of
all TMF-related hazards as well as of international safety
requirements; they frequently use regulatory documents
that are often not correlated each other and not covering all
aspects of TMF operation. For this reason, both TMF oper-
ator staffs and state ecological inspectors will enhance their
qualification because of systematic of TMF Checklist ap-
plication.

3. The TMF Checklist clearly specifies that the TMF
operator has to inform local population in case of emer-
gencies and accidents. Discussions with local communi-
ties in the form of public hearings, liability to consult
with local authorities and receive their endorsement per a
TMF project will be mandatory according to the TMF
Checklist. This is surely vastly important for the coun-
tries lacking of such practices and creates the precondi-
tions of broader public engagement to improvement of
safety in mining areas. According to Checklist require-
ments, the operator has to keep much strictly safety rules
and develop infrastructures near tailings, carry out ge-
otechnical and environmental monitoring according to
modern standards.
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4. The TMF Checklist attempts to unify the evaluation
procedure of tailings safety, which will improve the incon-
sistent approach still applied in some countries to evaluate
and deal with TMF of different types.

5. The TMF Checklist requires obligatory develop-
ment of closure and rehabilitation plans for all TMF, both
operated and designed. Regular conducting the trainings for
the TMF personnel should be mandatory, which will en-
hance staff preparedness to emergencies and accidents.

6. Some relevant preventive short-term and mid-term
measures from Measure Catalogue can be recommended to
inclusion into emergency plans required at all TMF. This
may reduce the risks of accidents and emergencies at tail-
ings most dangerous to local population.

7. Systematic application of the TMF Checklist in dif-
ferent countries will contribute to better understanding the
risks induced by complex geotechnical systems. Regular
inspections and safety reporting will generate more valua-
ble data on TMF operation and safety. Thus, in course of
time the Checklist may be transforming into a widening da-
tabase or GIS to be used by authorities for decision making
on priority of remedial actions in environment restoration
and public safety.

The developed TMF Checklist addresses the challenge
of improving hazardous site management and public safety
in TMF affected areas. The applied method takes into pro-
per account advanced practices in the field of hazardous si-
te assessment and restoration.

Systematic application of TMF Checklist will increase
the credibility of TMF safety assessment. All groups of
TMF Checklist questions and Measure Catalogue are com-
bined in one spreadsheet file, which facilitates the Checklist
use.

If regularly applied, the TMF Checklist ensures credible
evaluation of TMF conditions related to safety of both
TMEF and local population. Putting the TMF Checklist into
practice will increase the level of understanding the haz-
ardous sites, local community awareness on related risks.
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JBH Vkpainu B.2.4-5:2012. XBocTocxoBulla Ta 1uia-
MOHaKoONM4yBadi. Minicmepcmeo pe2ioHanbHo20 pO36UMKY
Yrpainu. —K.,2012.-71 c.

Meta. OOrpyHTyBaHHA i po3podOka KoHmenmii KoHT-
POJILHOTO CITHCKY, 3aCTOCOBYBAHOTO JUIsl OLIHIOBaHHS Ta
MiJBHINCHHST PIBHS OE€3MEKH XBOCTOCXOBHII Ta BOJOBiI-
CTIHHHKIB.

Mertoauka. s po3podku KOHTPOIBHOTO CIUCKY
XBOCTOCXOBHIIl BHKOPHCTaHHH METOJl KOHTPOJBHHX ITH-
TaHb, [0 J03BOJISIE OLIHUTH BC1 HAMBAK/IMBIIII aCIIEKTH 1X
OesneyHoro (GyHKIIOHYBaHHS. llelf MOKyMEHT BKITFOUa€e
ONMUTYBAJIbHI JIUCTH 3 YHI()IKOBaHMMHU BapiaHTaMu BiAIO-
BiZIel Ta 0COONMBHI OPSIIOK 3araIbHOTO i qudepeHiiiio-
BAHOTO (32 NMEBHUMH KaTEropisM) OLIHIOBaHHS PiBHS Oe3-
TIEKN XBOCTOCXOBHIIL.

PesyabTaTu. Po3pobieHa cTpykTypa Ta TOpSAOK 3a-
cTocyBaHHsI KOHTPOJBHOTO CHHCKY XBOCTOCXOBHIL, ILO
BKJTFOYA€E CIHCKH NMUTAHb I OTIEPaTHBHOTO (0a30BOT0) Ta
JIETAFHOTO OIHIOBAHHS PiBHS O€3MeKH TakuX 00'€KTiB, 1X
MTOTOYHOTO MOHITOPHHTY, @ TaKOX OINHKM OE3MEeKH BKE
eKCIUTyaTOBAaHUX XBOCTOCXOBHIL. Po3pobieHa meroquka
KUIBKICHOTO OLIHIOBaHHS PiBHsI O€3MEKH XBOCTOCXOBHII 3
ypaxyBaHHSIM JOCTOBIPHOCTI HasiBHOT iH(opMallii, a TaKox
Karasior 3axo/1iB, peKOMEH/IOBaHUX Il YCYHEHHS HEBilI-
MOBIHOCTEH BUMOTaM OC3MEKH, BUSBICHHUX MPHU 1HCIICKITII.

HaykoBa HoBU3HA. Ymepine po3pOONCHUHA MiiCHHIA
MIIXiJ IO OIHIOBAHHS PiBHS OC3MEKH XBOCTOCXOBHII SIK
€KOJIOTTYHO HeOe3neunnux 00’ €KTIB, a TAKOK JAETaIbHUHA ajl-
TOPHUTM TIPOBEACHHS IX ay/AWTy, 110 BKJIFOYA€E BIAOBIII Ha
rtanHss KOHTPOJIBHOTO CHHCKY, 1X KUIbKICHE OL[IHFOBAaHHS
Ta TPUIIC HAHOUIBII parioHaTbHUX 3axoniB 3 Karamory
3axXO0/IiB.

IpakTuyHa 3HaYnUMicTh. KOHTpOIBHMI CIIFCOK TIPO-
MTOHYETHCSI JI0 3aCTOCYBAHHS JIEPYKAaBHUM E€KOJIOTTYHUM 1H-
CIIEKTOPaM, €KOJIOTIYHUM ayJMTOpaM 1 orepaTropam XBOC-
TOCXOBHII] SIK IHCTPYMEHT OIiHKH PiBHS O€3MeKH Ta MpHii-
HATTS 3aXMCHUX 1 MPO(QUTAKTUYIHUX 3aXO0/1iB Ha XBOCTOCXO-
Bumax. Karamor 3axozniB KOHTpOIBHOTO CIUCKY MICTHTH
TIepeJtiK 3aX0/iB, BINOBIIHUX HAMKPAIIOMy MDKHAPOIHO-
MY JIOCBIy TipHHY0J00YBHOI IIPOMHCIIOBOCTI M TEXHOJIO-
il pexynbTuBarii. Po3pobnenuii crivcok peasizoBaHui y
(dopMi eNeKTPOHHUX TaONHIb 3 TiNEePHOCHWIAHHIMH, IO
3py4Ha JUIsl IPaKTHYHOTO BUKOPHCTAHHSI.
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KarwuoBi caoBa: xeocmocxosuwa, Koumponvhuil
CNUCOK, pigeHb be3neku, oyintoeants, Kamanoe 3axoois

Hens. ObocHoBaHKe W pa3paboTka KoHuemnwn KoH-
TPOJIBHOTO CITHCKA, MPUMEHSEMOTO JUIsl OLEHKH M IOBBI-
IICHUSI YPOBHSI O€30MACHOCTH XBOCTOXPAHHJINIL i BOJIOOT-
CTOMHUKOB.

Meronuka. [lns pazpaborku KoHTponbHOrO crimcka
XBOCTOXPAHWIHI HCIIONB30BaH METO/ KOHTPOJBHBIX BO-
MPOCOB, MO3BOJISIOIMI OLIEHHTh BCE BaYKHEUIIINE aCIEKTHI
X 0e30MacHOr0 (PYHKIHOHHPOBAHMSA. IJTOT JTOKYMEHT
BKJIIOYAET B C€OsI OIPOCHBIE JINCTHI C YHU(DUIIMPOBAHHBIMA
BapHMaHTaMH OTBETOB W OCOOBIA MOPSIOK oOmmiero u ancg-
(hepeHIIMPOBAHHOTO (TI0 HEKOTOPBIM KATETOPHSM) OLICHH-
BaHUsI YPOBHSI 0€3011aCHOCTH XBOCTOXPAHHMIIHIIL.

Pesynbrarsl. Pazpaborana cTpykTypa U HOPSIIOK MPH-
MeHeHHsT KOHTpOJIBHOTO CIMCKa XBOCTOXPAHMJIMII, BKITFO-
YaroIas CIIICKU BOIIPOCOB ISl ONIEPATUBHOTO (6a30BOT0)
JICTAJILHOTO OIICHMBAHUS YPOBHS 0E€30MaCHOCTH TaKUX 00b-
€KTOB, UX TEKYIIEro MOHHUTOPHHTA, a TaKXKe OICHKH 0Oe3-
OIACHOCTH HE3KCILTyaTHPyeMBIX XBOCTOXpaHWHII. Paspa-
OoTaHa METOAWKA KOJIMYECTBEHHOTO OLCHWBAHHS YPOBHS
0€30TaCHOCTH XBOCTOXPAHWJIHII] C YYETOM JIOCTOBEPHOCTH
UMeroIIeiics nHdopMarmy, a Takke Karamor MmeponpusTaii,
PEKOMEH/TyeMBIX JUIsl YCTpaHEHHs HECOOTBETCTBUH TpeOo-
BaHMsIM 0€3011aCHOCTH, OOHAPYKEHHBIX MPU MHCTICKIIHH.

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2015, N2 2

Hayunas HoBu3Ha. Briepsbie pa3paboTaH LIEIOCTHBIH
TIOIXOJT K OIICHUBAHHUIO YPOBHsI OE30IIACHOCTH XBOCTOXpa-
HIJIHI KaK KOJIOTHYECKU OTIACHBIX 0OBEKTOB, a TAKXKE Je-
TAJIGHBIA ANITOPUTM MPOBEACHHS UX ayANTa, BKIIOYAOIINI
OTBETHI Ha BOMPOCH KOHTPOIBHOTO CTHCKA, MX KOJIHYe-
CTBEHHOE OIICHWBAHWE W TPEINHMCAHNE HAHOOJiee PaIfo-
HaibHBIX Mep u3 Karanora mepornpusiTuid.

IpakTHyeckas 3Ha4UMOCTb. KOHTPOJIbHBIN CIIMCOK
IIpeularaeTcsi K MPUMEHEHHIO TOCy1apCTBEHHBIM 3KO0JIO-
THYECKUM HHCIEKTOpaM, SKOJIOTUYECKUM ayauTopaM U
ornepaTropaM XBOCTOXPaHMJIMI KaK MHCTPYMEHT OLIEHKU
YPOBHsI 0€30IIaCHOCTH M TPUHATHS 3alIUTHBIX U Npodu-
JIAKTUYECKUX Mep Ha XBOCTOXpaHwiMmax. Karamor me-
pornpusatuii KoHTpOIbHOrO CHCKa COAEPIKUT NEepeUeHb
MEPOIPUSATHHA, COOTBETCTBYIOUINX IIEPEIOBOMY MEXKIY-
HApOJHOMY OTBITY TOPHOIOOBIBAIOMICH MPOMBIIIIICHHO-
CTH W TEXHOIIOTHH peKyJIbTUBAIMH. Pa3paboTaHHBIH
CITHCOK pean30BaH B (hopMe AIIEKTPOHHBIX TaOIHI] C TH-
MIEPCCBITKAMHE, KOTOpast YIOOHA UIS MPaKTHYECKOTO HC-
TOJTb30BAHMSI.

KuroueBbie ciioBa: xgocmoxpanunuwa, Konmponvhwiii
CNUCOK, ypogeHb Gesonacrnocmu, oyeunusanue, Kamanoe
Meponpusimutl
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