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Purpose. Scientific substantiation of strategy of further uranium production waste management of the “Prydniprovskyi
Chemical Plant” Production Association (“PCP” PA) and directions of possible use of waste storage areas in the future.

Methodology. The results were obtained through the following methods: critical analysis and systematization
while estimating the impact of uranium production wastes on the population and territory; statistical and economic
analysis while studying socio-economic and ecological consequences of uranium production waste disposal on urban
lands; mathematical modelling in economics and optimization while substantiating directions of further management
of uranium production wastes.

Findings. Influence of different factors on choosing a strategy of further management of uranium production wastes
of the “PCP” PA is evaluated. Considering the requirement for long-term maintenance of conformity of radioactive
waste (RAW) storages state with laws and regulations in force and minimization of expenses on servicing them, a strat-
egy of further management of uranium production wastes of the “PCP” PA has been developed. The strategy focuses on
taking a number of remediation measures on contaminated territories which allow putting them out of service and regu-
latory control and getting these territories round to free, unrestricted or at least beneficial use by local communities or
new owners. A business mechanism of implementing the strategy of further treating of uranium production wastes of the
“PCP” PA is suggested. It includes preparation, selection, design, technology and substantiated trends of possible use of
the lands in the future, which are directed at minimizing costs on servicing the storages.

Originality. New conceptual approaches to the strategy of further management of uranium production wastes of the
“PCP” PA have been suggested and the business mechanism of implementing the chosen strategy has been improved.

Practical value. A process algorithm for putting storage areas out of regulatory control is developed and the proce-
dure of planning and taking measures on remediation is justified according to the optimization principle. The most
appropriate ways of using the storage areas of uranium production wastes of the “PCP” PA after their remediation are
proposed.

Keywords: economic rationale, strategy, area contamination, wastes, uranium production

Introduction. Among a great number of various wastes
which pollute the environment, condition accumulation
of harmful substances in it and create a hazard to peo-
ple’s health and lives, uranium production wastes hold a
special place, first of all those which have been stored
without ecological and economic substantiation on ur-
ban lands immediately near the spots of uranium ore
dressing and processing.

On the territory of Kamianske and surrounding areas
of the Dnipropetrovsk region there are tailings facilities
of the “PCP” PA at which during the period between
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1948 and 1991 industrial processing of uranium ores and
other uranium-bearing raw materials was conducted. All
in all on the territory concerned 9 tailings facilities of
products of processing uranium ores were created which
have accumulated about 42 million tons of wastes with
general activity being 31.8-10'4 Bq.

Nowadays, radioactive waste storages remain the
source of considerable threat to workers of the enter-
prises situated on the territory of the “PCP” PA and
residents on their border territory, which conditions the
necessity for protecting and monitoring the state of stor-
ages as well as periodic performance of work aimed at
maintaining their secure state. All these result in consid-
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erable expenses on premises security, monitoring sys-
tem, and renovation work. Taking into account the fact
that available waste activity does not actually decrease
over thousands of years, the issue of further manage-
ment of uranium production wastes of the “PCP” PA
requires urgent solution.

Analysis of the recent research and publications. The
situation which currently occurs at the RAW storages is sig-
nificantly conditioned by the lack of a clear scientifically
grounded strategy of further management of uranium pro-
duction wastes of the “PCP” PA [1]. The world experience
and available examples of the most successful solution of
the similar problems [2] show that success is achieved only
when all the groups of objective and subjective factors
which influence making a final decision are considered
while choosing such a strategy; namely, they include so-
cial, biomedical, ecological and economic ones (Fig. 1).

The main principle while choosing the strategy of
further management of uranium production wastes and
making decisions regarding certain remediation mea-
sures involves expecting more benefits of their introduc-
tion than harm [3]. According to the optimization prin-
ciple, it is necessary to find the most appropriate form of
remediation among all the possible ones, including the
thermal waste distraction [4].

Previously, while choosing a strategy of radiological
protection a number of European countries tried to apply
approaches which were based on comparing the cost of
remediation measures with the money equivalent of risk
which involved assessing losses from public exposure ac-
cording to the conditional number of deadly repercussions
caused by radiation as long as no measures were taken [5].
By reference to this, appropriate level of measure costs was
defined to decrease averted dose. At the same time, the
risk of emergence of long-term effects (cancer diseases)
was taken at the level of 0.05 cases/Sv, while life expec-
tancy with cancer was taken to be 15 years [5].

However, in most cases this approach did not work
and it was impossible to substantiate the necessity of

taking expensive remediation measures only based on
radiological data. Largely, social and political components
rather than radiological expediency were critical while
choosing the measures. At that, the decision was made
regardless of radiation pollution data, but based on ideas
of social security or developing comfortable conditions of
living in the polluted environment [5]. Thus, apart from
objective factors, the subjective ones are to be consid-
ered while choosing remedial measures, namely, social
factors, legislative requirements, experience of perform-
ing similar actions in other countries.

To consider different arguments when making deci-
sions and choosing certain strategies methodology of
multi-attributive analyses (MAA) was suggested [6]. This
methodology allows considering both objective and sub-
jective components: determinants of health, economic
and social factors and others.

It is worth mentioning that while applying the ap-
proaches considered, the eventual result is often ambigu-
ous and depends on the person conducting the analyses
and his/her interest in getting certain analysis results.
Moreover, their application does not always take into ac-
count peculiarities of available radioactive waste storages.

Objectives of the article. The article aims at scientific
substantiation of the strategy of further management of
uranium production wastes of the “PCP” PA.

Presentation of the main research. Each storage of ra-
dioactive wastes (RAW) is a unique object. The storages
differ from each other in their sizes, the amount of ac-
cumulated waste, type and level of taken remediation mea-
sures, radiative properties, availability and type of objects
on the border territory, land topography and others. Con-
sidering these factors, there can be no universal solutions
concerning the management of uranium production wastes
at a particular storage and no common decisions on choos-
ing remediation measures. However, regardless of differ-
ences of the storages there is a general problem which is
to minimize the expenses and losses related to all the stor-
ages, both nowadays and in the future, along with main-
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of management of uranium production
wastes of the “PCP” PA
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Fig. 1. Scheme of influence of different factors on choosing the strategy of further management of uranium production

wastes of the “PCP” PA
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taining the acceptable safety level for the population and
workers. As a formula, this task involves minimization
of composite function which is a sum of current and fu-
ture expenses along with restrictions conditioned by the
necessity to meet the safety requirements

F=YE +Y E®+Y L+ [¥"—min,

where ZEC,ZE}"” are the sum of the current and fu-
ture expenses, correspondingly, converted to the present
moment; D Le,» L¢" are the sum of the current and
future losses, accordingly, converted to the present mo-
ment.

The restrictions conditioned by the necessity to meet
the safety requirements can be presented as

D <1mSy

d.ann

and D' <20mSy,

d.ann

where D/ and D)% are, correspondingly, dose equiv-
alents of the population and workers, complementary to
the natural one, as a result of RAW storage impact.

The analysis of the economic results of disposal of
uranium production wastes of the “PCP” PA conducted
by us showed that among different groups of the expens-
es and losses conditioned by this disposal, the most sig-
nificant ones have been the expenditures for measures of
protecting and monitoring the state of the RAW storages
as well as measures directed at bringing the storages into
secure state and decreasing their harmful influence on
the environment. Taking this into account, the compos-
ite function can be written in the following way

— pm 1
F=EM+E™+E™+E[" —min,

where EI", E ;”" are, correspondingly, the current expenses
and the future ones converted to the present moment on
measures protecting and monitoring the state of the
RAW storages; E[™, B" are, correspondingly, the cur-
rent expenses and the future ones converted to the pres-
ent moment on remediation measures, i.e. measures
aimed at bringing the storages into secure state and de-
creasing their harmful influence on the environment.
The experience of many countries regarding the re-
mediation measures shows that with the appropriate
strategy it was possible to reduce the future expenses on
servicing and monitoring the storage to zero and to min-
imize those on remedial measures. Available modern
technologies of implementing engineering and geotech-
nical measures on the contaminated areas allow devel-
oping safe conditions there for a very long term in im-
mediate proximity to the unlimited natural resource man-
agement. Due to the requirement for stable and long-
term state of the storages by the legislation and regula-
tory enactments of a number of countries across the
world, requirements for protective barriers (ground coat-
ings of the storages, availability of impervious screens, pro-
tection dikes, hydraulic structure characteristics and oth-
ers) have been established. They are to provide reliable
protection of the storages for no less than 200 years [6].
Taking into account the foregoing, the strategy of fur-
ther management of uranium production wastes of the
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“PCP” PA is to involve implementing a range of mea-
sures of remediation on contaminated and polluted lands
which allow putting them out of servicing and regulatory
control and getting these territories round to free, unre-
stricted or at least beneficial use by local communities or
new owners.

While storing radioactive wastes or tails of uranium
production, certain risks of unrestricted use of these ter-
ritories can remain after completing remediation mea-
sures. Under these conditions restrictions can be intro-
duced regarding the use and treatment of the land. For
example, the tails are to be fenced along with the rele-
vant danger symbols. On the surface of the tails there
can be located only those objects and performed only
those works which are allowed by the project and are
safe regarding the coating and protection dikes being
maintained in the relevant state.

As arule, it is forbidden for a long time (hundreds of
years) to conduct earthwork operations which can result
in loss of ground coating integrity on the storage site;
construction of residential buildings, wells for drinking
or agricultural purposes is also forbidden. Certain require-
ments for plant cover and drainage are imposed. Unau-
thorized access of people to certain areas can be prohib-
ited. In most cases people who are responsible for meet-
ing the safety requirements while using these areas are
either local self-government authorities or owners, who
can use this land under certain conditions and at the same
time are responsible for nature management safety.

The business mechanism of implementing the strat-
egy of further management of uranium production wastes
of the “PCP” PA is given in Fig. 2. It includes the fol-
lowing 5 stages:

- the first stage is preparatory;

- the second stage — selective;

- the third stage — designing;

- the fourth stage — technological;

- the fifth stage — monitoring.

At the first stage the radiation situation at the RAW
storages is estimated (gamma emission rate, equivalent
equilibrium volumetric activity, radon exhalation, state
of the coating, state of protection dikes and others), sourc-
es and possible volumes of funding of remediation are
defined, the active legislation and regulations regarding
possible use of storage areas after completing remedial
measures are analysed.

At the second stage based on the data of the analyses
of the storage state and possible volumes of funding re-
mediation measures, a particular storage (or storages)
for implementation of the defined strategy is chosen and
directions of remedial works are determined. A very im-
portant aspect for choosing rehabilitative measures in-
cludes making a decision as for defining possible poten-
tial users of the storage sites after taking remediation
actions and decisions agreement on further use of the
territories and objects. Beneficial use of these objects or
territories after securing them is the most efficient. The
position of the parties concerned is critical while imple-
menting the strategy at this stage.

A the third, designing, stage the project of remedia-
tion performance is developed and approved and, if re-
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—»| STAGE 5 |

Monitoring (estimation of the project progress)

Correction

Need for
correcion

Putting the storage

L 4

out of regulatory control
and transfering to users

Fig. 2. The business mechanism of implementing the strategy of further management of uranium production wastes of the

“PCP” PA

quired, draft regulations and their approval or draft mod-
ifications to current laws and regulations concerning the
issues of putting storage areas out of regulatory control
and transferring them to new owners are implemented.
If it is necessary, issues are agreed on granting perma-
nent or temporary allowances to the new users of the ter-
ritories to enhance their interest in using storage areas.

At the fourth level remediation works are conducted
on the storage areas according to the developed project
in order to put the storage areas out of regulatory control
and transfer to the new users. In general, they include work
for designing the storage surface, improving the ground
coating, strengthening the slopes of the dike, waterproof-
ing, draining, changing or improving the plant cover and
others.

Administrative and civil control over implementa-
tion of the project (the fifth monitoring stage) is a man-
datory stage while executing the chosen strategy as well
as its timely correction according to the circumstances
and conditions which can occur during the project im-
plementation.

While choosing the direction of possible use of the
areas of uranium production waste storage, it is neces-
sary to consider all the objective and subjective factors
which can influence final decision making and available
technologies which can be applied within the programme
of rehabilitative measures.

The conceptual approaches to choosing the direc-
tions of remediation of the tailings facility areas of ura-
nium production of the “PCP” PA are given in Fig. 3.
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Among the groups of factors in Fig. 3, we will first
focus on those which are critical while choosing the re-
covery directions. One of the important factors, which
influences the choice of further use of the storage area
after taking remedial measures, is spacial location of stor-
ages in relation to the available industrial facilities and
residential areas of Kamianske. Thus, storages “Zakh-
idne”, “Tsentralnyi Yar”, “Pivdenno-Skhidne” and “Dni-
provske” are situated immediately on industrial lands
and local communities are little interested in using these
areas. A failed attempt to use the lands of the “Zakh-
idne” storage for locating private garages and storage
facilities is an example of this. After the storage stopped
being used in 1954, part of the tailings facilities was as-
phalted whereas in the south-western part of the dis-
posal area, garages and warehouses were constructed.
Eventually, the warehouses were demounted and the
garages were relinquished and disassembled. The reasons
for that are both poor consideration of the fact that ra-
don accumulates in a great amount indoors (as a result
of its exhalation from the surface of the storage) and in-
convenience of using the garages situated far from the
garage owners’ places of residence and lack of possibil-
ity to use public transport to cover this distance.

Among medical and biological factors, those which
define the radiation safety level for different cases of ra-
diation exposure are important. Thus, while using the
storage areas, the annual additional exposure dose (over
the background dose for the given region) for the popu-
lation should not exceed 1 mSv/year, whereas for work-
ers who will be involved in performing works at the stor-
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Directions of remediation of RAW tailings facilities

v v v
—{ Impact factors Purpose of Remediation -
remediation techniques
—> Social factors Radiation source elimination [«
L > Medlcalfggtdo?slologlcal Radiation source localisation fe]
L Ecological factors Immobilization and decrease ||
in pollution transfer

—> Economic factors Decontamination |

1. Developing the remediation project

2. Performing works on remediation and preparing the area for [*—

transferring to new owners’ use

Fig. 3. The conceptual approaches to choosing the directions of remediation of the tailings facility areas of uranium production

of the “PCP” PA

age site it should not be over 20 mSv/year. While choos-
ing the directions of possible use of the storage areas, it
is necessary to consider the occurrence of radon accu-
mulation in houses and buildings as a result of its exha-
lation from the surface of the storage, which restricts
possible ways of using the storages. Moreover, construc-
tion of buildings required for future users of storage fa-
cilities should be conducted on the border territories
with a low level of radon exhalation.

The ecological factors which influence the choice of
possible application of the storage areas, first of all, are
related to prevention of possible negative influence of
the storages on the environment. Under normal condi-
tions possible directions of using the storage areas should
not lead to increasing radionuclide migration in under-
ground waters and radionuclide advection as aerosols.

Among possible accident situations on the storage
areas, fires are the most probable. That is why there should
be specified restrictions for high trees whose root sys-
tems can reach disposed radioactive wastes, since solu-
ble radionuclides accumulate in woody tissue and aero-
solised they can lead to additional contamination of the
environment in case of fire [7].

The social, medical and biological and ecological in-
dicators are factors which mainly restrict possible direc-
tions of using the RAW storage areas. The main factor of
making decisions on choosing certain measures within
the remediation process is the economic one. According
to the selected strategy of further management of RAW
storages, the main principle of choosing remedial mea-
sures involves gaining as much benefit as possible from
their implementation, i.e. the expenses on taking these
measures after transferring the storage to a new user, are
to be possibly rewarded within a short time.

Currently, the most widespread indicator which is
used for estimating the investment efficiency is net pres-
ent value (Net Present Value — NPV)
T
NPV :—INV+Z CF, ,

= (1+r)F

ey

where INV is the general volume of the investments by
the project, in this particular case these are expenses on
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taking measures of remediation which allow putting stor-
age areas out of regulatory control and transferring them
to a new user; CF, is an annual money flow; ris weighted
mean cost of the capital; k = 1...7T is the number of the
current year of running the project.

In case when ¥ NPV > 0 the investment project is
considered profitable, if NPV = 0, it proves the break-
even result of the project for an investor.

While estimating the efficiency of investment proj-
ects, the annual money flow in expression (1) is defined
by the difference between all the benefits and costs of the
project over a year

CF.= B—C, ()

where B, stands for benefits of the project over the k"
year; C, stands for operating costs related to the project
over the k" year.

In case of estimating the efficiency of investments
into measures of remediation of the storage areas while
defining the annual money flow, the benefits of the proj-
ect over the k™ year are replaced by the prevented dam-
age of the society in general in the calculation over a year
as a result of implementing certain measures; these are
savings from putting the storages out of monitoring and
control which are spent by the state on current activities
directed at maintaining the storage areas in environ-
mentally safe state, income taxes of the new users of the
storage areas, land taxes paid by the new user and others.

The operating costs related to the project over the k"
year can include the state’s expenditures for external en-
vironmental control. In case of transferring functions of
monitoring the storage state to the new user, these ex-
penditures do not have to be considered while estimat-
ing the efficiency of the project.

In this case while taking measures at the i storage,
the expression (2) is presented as

CE,=E"+E"+T +T,,
where E™, E™ are, correspondingly, expenditures for
protecting and monitoring the state of the i” storage and
the state’s expenditures for taking current measures
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aimed at maintaining the storage areas in the environ-
mentally safe state; 7T}, 7, are, correspondingly, income
taxes of the new users of the area of the i storage and
land taxes paid by the new user.

In this case annual money flow, which is defined in the
calculation for every year of the project functioning, is a
constant value and the expression (1) can be presented as

T EM ¢ EM AT, +T,
NPV =—INy + Y 2 22 2Dt
1 (1+r)k

Internationally, taking remediation measures at the
waste storages to attract potential users of the storage ar-
eas legislatively includes full or partial (for a term of up
to 10 years) immunity from income and land taxes [5].
In such cases it is sometimes possible to significantly de-
crease expenses on taking remediation measures which
allow putting storage areas out of regulatory control, be-
cause the concerned user can do certain required work
at their own expense. To decrease the expenditures for
maintaining the uranium production storages and pre-
venting their negative influence on the environment, in
the area of their location projects on their use are devel-
oped aimed at the use of the storage surface for locating
facilities of the social infrastructure and different kinds
of industrial and business activities there, namely:

- creation of park belts;

- building recreation grounds;

- laying out leisure zones;

- construction of open storages;

- developing technical equipment stations;

- setting power facilities;

- locating other industrial facilities.

As a rule, after taking remediation measures and trans-
ferring the storage areas for locating facilities of the so-
cial infrastructure or industrial and business activities
there, conducting earthwork operations is forbidden for
a long time as well as construction of residential build-
ings, wells for drinking or agricultural purposes since they
can cause loss of ground coating integrity on the storage
site. Other issues to be strictly monitored include require-
ments for plant cover and drainage, unauthorized access
of people to certain areas. When the facilities of the so-
cial infrastructure are located there, the local self-gov-
ernment authorities are responsible for meeting the safety
requirements while using these areas, whereas the new
owners are responsible for nature management safety when
facilities of industrial and business activities are located
on the lands transferred to nongovernment owners.

Moreover, it is worth emphasizing that evolution of
the society in the future is closely related to extensive use
of nuclear power [8]. Therefore, successful solution of
the issues of storing uranium production wastes is be-
coming of utmost importance.

Coclusions. Based on the requirement for long-term
maintenance of conformity of RAW storages state with
laws and regulations in force and minimization of ex-
penses on servicing the storages, the strategy of further
management of uranium production wastes of the
“PCP” PA has been developed which focuses on taking
a number of remediation measures on contaminated
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territories which allow putting them out of service and
regulatory control and getting these territories round to
free, unrestricted or at least beneficial use by local com-
munities or new owners.

The business mechanism of implementing the strat-
egy of further management of uranium production wastes
of the “PCP” PA has been suggested which consists of
the following stages: preparatory, selective, designing,
technological and monitoring.

Approaches to economic substantiation of directions
of possible use of the storage areas with uranium pro-
duction wastes have been suggested which aim at mini-
mizing expenditures for servicing the storages.
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Merta. HaykoBe oOrpyHTYBaHHSI CTpaTerTii oaabIio-
TO MMOBOIKEHHS 3 BiIXOOaMM YPaHOBOTO BUPOOHMIITBA
Bupo6Huyoro o6’egHaHH ,, [IpuaHinpoBChKUM XiMiu-
Huit 3aBon“ (BO ,,ITX3%) Ta HanpsiMiB MOXJIMBOTO BU-
KOPUCTaHHSI TEPUTOPIii CXOBMII i3 BiTXodaMK B MaiiOyT-
HBOMY.

MeTtoauka. Pe3ynbrati oTpMaHi 3 BAKOPUCTAHHSIM
METOiB: KpUTUYHOTO aHaJli3y i cucteMaTu3allii — npu
OLIiH1Ii BIUIMBY BiIXO/iB YpaHOBOIO BUPOOHMIITBA HA Ha-
CEJIEHHS I TepUTOPii; CTATUCTUKO-EKOHOMIYHOIO aHa-
JIi3y — IIpM JOCHTIIKEHHI COLiaTbHO-eKOHOMIUYHMX 1 KO-
JIOTIYHMX HACJIIKIB 3aXOpPOHEHHS BiIXOIiB ypaHOBOIO
BUPOOHUIITBA HA ypOAHI30BAHUX TEPUTOPISIX; EKOHOMi-
KO-MaTeMaTUIHOTO MOJEITIOBAHHS Ta ONTHUMI3allii — IIpy
OOIpYHTYBaHHI HampsIMiB MOJAJIbILIOTO MOBOMXKEHHS 3
BilxogaMu ypaHOBOTO BUPOOHUIITBA.

PesynbTaTi. O1iiHeHO BILTMB pi3HUX (haKTOpiB HA BU-
Oip cTpateril IogaJbIIOro IOBOMXKEHHS 3 BigxogamMu
ypanoBoro BupooHunTsa BO ,, ITX3“. Buxonsauu 3 Bu-
MOTH JOBrOTPUBAJIOro 30epekKeHHsI BilMOBiMIHOCTI CTaHy
CXOBMIII paliocaKTUBHUX BiIXOAiB YUHHUM HOPMATUBHO-
MPaBOBUM aKTaM Ta MiHiMi3allii BUTpaT Ha iX 00CIyroBy-
BaHHs, po3po0JIeHa CTpaTeris MOAAIbIIOrO ITOBOMKEH-
HS 3 BigxogaMu ypaHoBoro BupooHunTsa BO , ITX3.
JlaHa cTpaTerist 3BOOIUTHUCS 0 3MiACHEHHS KOMIUIEKCY
3aXOMiB 3 pemeniallil Ha 3a0pyAHEHUX TEPUTOPISX, L0
JTIO3BOJISIIOTH BUBECTH iX 3 0OCIYTOBYBAaHHS i peryJtoro-
YOTo KOHTPOJTIO Ta MOBEPHYTH 1Ii TEPUTOPIi 10 BiILHOTO,
HeoOMeXXeHOro abo, MpUHAMHi, KOPMCHOTO BUKOPUC-
TaHHs MICLIEBUMM TpoMaaamMy ab0 HOBUMMU BJIaCHUKA-
MU. 3aIIpONIOHOBAHO OPTaHi3aliiTHO-eKOHOMIYHWIA Me-
XaHi3M peati3allil CTpaTeril MoAAIbIIOr0 MOBOIXKEHHS 3i
CXOBHMILIAMU BiAXOAiB ypaHOBOro BUpoOHHUIITBa BO
,,1I1X3“. BiH BKJIIOYa€ MiArOoTOBUMI, BUOIpKOBUIA, TIPO-
€KTHMUI1, TEXHOJIOTiYHMI i MOHITOPUHTOBUIA €Taru Ta 00-
I'PYHTYBaHHS HAIIPSIMiB MOXJIMBOTO BUKOPHMCTAHHS [a-
HUX TEPUTOPiii y MaltOyTHEOMY, 11O CITPSIMOBAHI Ha Mi-
HiMi3allilo BUTpaT Ha 00CIyTOBYBaHHSI CXOBMIII.

HaykoBa HoBM3HA. 3aIpOITIOHOBAaHI HOBi KOHLIETITY-
aJIbHi MiAXOIU MO CTpaTerii MOoAaJbIIOro IMOBOIKEHHS
3 BimxogamMu ypaHoBoro BupooHuirsa BO ,,ITX3“ it yno-
CKOHAJIEHO OpraHi3aliiiHO-eKOHOMIYHMIA MEXaHi3M pe-
ajtizauii BUOpaHoOI cTparerii.

IIpakTiyna 3HauumicTs. Po3pobieHo anroputM npo-
LieCy BUBEAECHHSI TEPUTOPill CXOBUIIL i3 PEryar00uoro
KOHTPOJIIO Ta, BINMOBIAHO A0 NIPUHUIMITY ONTUMI3allil,
OOI'PYHTOBAHO IMOPSIOK MPOIeCY TUIAaHYBaHHS i IIpo-
BeJICHHS 3aXO/IiB 3 peMeiallii. 3arporoHoBaHi HaOIIbIIT
JIOLIJIbHI BapiaHTU BUKOPUCTAHHSI TEPUTOPIiil CXOBUIIL
BimxomniB ypaHoBoro BupooHuuTsa BO ,, ITX3“ micst mpo-
BeJEHHS 3aX0/IiB 3 X peMeiallii.

KmouoBi ciioBa: exonomiune o0rpynmyeanus, cmpa-
meeis, 3a6pyOHeHHs mepumopiil, 8i0xo0u, ypaHoee upoo-
HUYMeEo

Hean. HayuHoe 060CHOBaHUE CTpaTernu NajbHE-
1Iero oopalieHusi ¢ OTXOAaMU yPaHOBOTO ITPOU3BOI-
ctBa [Ipon3BoaCTBEHHOTO 00BEAMHEHMS ,, [IpUAHETPOB-
ckuii xummueckuii 3apon” (ITO ,,ITX3“) u Hanpasie-
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HUII BO3MOXHOTO UCMOJIb30BaHUs TEPPUTOPUU XPaHU-
JIVIIL ¢ OTXOJAaMU B OYIYIIEM.

Meronuka. Pe3yabTaThl oIy4eHbI ¢ UCTIOIb30BaHU-
€M METOJIOB KPUTUYECKOIO aHAI13a 1 CUCTeMaTU3aluu
— IIPY OLIEHKE BJIMSIHUS OTXOLOB YPAHOBOTO ITPOU3BO/ -
CTBa Ha HaceJIeHUe U TEPPUTOPUM; CTATUCTUKO-3KOHO-
MUYECKOTro aHaIM3a ITPU UCCAETOBAaHUU COLIMATBHO-9KO0-
HOMUYECKUX 1 9KOJIOTUYECKUX TTOCIEICTBUI 3aXOPOHE-
HMSI OTXOJI0B YPaHOBOTO IIPOM3BOICTBA Ha YPOAHU3UPO-
BaHHBIX TEPPUTOPHSIX; IKOHOMUKO-MaTEMAaTUUYECKOTO
MOJIEIMPOBAHYS 1 ONITUMU3ALMY ITPY 0O0OCHOBAHUY Ha-
npaBJeHUI JajibHel11ero oopalleHu s C OTX0JaMU ypa-
HOBOTO MPOU3BOJICTBA.

Pesyabratbl. OLieHeHO BAMSHUE Pa3IUYHbIX (haKTo-
POB Ha BLIOOP CTpaTeruu JajbHEUIIEro oopaleHus ¢
oTtxonamu ypaHoBoro npoussoactsa [1O ,, ITX3“. Ucxo-
i1 U3 TpeOOBaHUIA TOJITOBPEMEHHOIO COXPAHEHMSI COOT-
BETCTBUSI COCTOSIHMSI XPaHWIMIL PalluOaKTUBHBIX OT-
XOIOB NEWCTBYIOIIMM HOPMAaTHBHO-TIPABOBBIM aKTaM
1 MAHMMM3AUM PacXOIOB Ha UX OOCIyXMBaHUE pa3-
paboTaHa cTpaTerus JaJbHeIIero oopaiieHus ¢ OTXO0-
Jamu ypaHoBoro mnpousBoactsa 1O ,,I1X3“. JlaHHas
CTpaTerusi CBOAUTHCS K OCYILIECTBICHUIO KOMILUIEKCA Me-
PONPUITUI TTO peMenraluu Ha 3arpsi3HEHHBIX TEPPU-
TOPUSIX, KOTOPbIE MO3BOJISIOT BBIBECTU UX U3 OOCTYXKM-
BaHUS U PETYJIMPYIOIIETr0 KOHTPOJIS U BO3BPAaTUTh 3TU
TEPPUTOPUY K CBOOOTHOMY, HEOTPAaHUYEHHOMY WJIH, 10
KpaHen Mepe, I0JIE3HOMY UCIIOJIb30BAHUIO MECTHBI-
MU OOLIMHAMM WJIM HOBBIMM Biazaeibuamu. [Ipeno-
JKE€H OpraHu3alOHHO-3KOHOMUYECKUN MEXaHU3M pe-
aIM3alyy CTPAaTeruy AabHERIIIero oopaIieHus ¢ XxpaHu-
JIMIIIAMU OTXOIOB ypaHoBoro npoussoacTsa [10 ,, ITX3%.
OH BKJII0YAET MOATOTOBUTEIbHBIN, BHIOOPOYHBIN, TTPO-
EKTHBIW, TEXHOJIOTUYECKUIT U MOHUTOPUHIOBBIMA 3Ta-
bl 1 OOOCHOBaHME HaIMpPaBJICHU BO3MOXHOI'O UCTIOJIb-
30BaHUsI JaHHBIX TEPPUTOPUIL B OyIyIlIEM, KOTOPbIE Ha-
MpaBjeHbl HA MUHUMM3AIMIO PACXOIOB HA OOCITYXU-
BaHUE XPaHWINIII.

Hayunas HoBu3Ha. [TpennoxeHbl HOBbIE KOHIIETITY-
aJIbHbIE MOIXOMAbI K CTpaTeruy JajbHeuIero oopaiie-
HUS C OTXOHaMu ypaHoBoro rnpousBoactsa 10 ,, I1X3“
U YCOBEPIIIEHCTBOBAH OpPraHM3allMOHHO-3KOHOMUYE-
CKMIA MEXaHU3M pean3alliv BHIOpAHHOM CTpaTeTuu.

IIpakTryeckas 3HaunMocTb. PazpaboTaH anroputm
npoliecca BbIBOJA TEPPUTOPUIA XPAHUIIUILL C PETYIUPY-
JOILIEr0 KOHTPOJIS U, COTJIACHO NTPUHLIUITY ONITUMU3ALINH,
000CHOBaH MOPSIOK Mpoliecca IMJIaHMPOBAHUS U TTPO-
BeJCHUSI MEPONIPUSATHUIA IO peMeauanuu. I1pennoxeHsl
HauboJee 1eecoo0pa3Hble BApUaHThl MCIIOIb30BaHUS
TEPPUTOPUIA XPAHUJIUIL OTXOIOB YPAHOBOTO IMPOU3BO/I -
ctBa I10 ,,ITX3“ mocie mpoBeneHus: MEPOTIPUSITUIA 1O
UX pEMEIMALIUH.

KiroueBbie cJioBa: sxoHoMu4eckoe 000CHO8aHUe, CIPA-
meeusl, 3aeps3HeHUe meppumopuil, omxodsi, YypaHoeoe npo-
U3600cmeo
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