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The Current State of the Issue of Persistent Organic
Pollutants in Ukraine and Approaches for its Resolution

Persistent organic pollutants (POPs) relate to a group of toxicants, which is separated due
to an extremely hazardous impact on human health and is regulated by a special international
agreement — the Stockholm Convention on POPs. Each Party of the Convention should
develop and consistently renew the National Implementation Plan to implement requirements
under this Convention. Ukraine developed the National Implementation Plan in 2007, and the
experts started works on its renewal in 2020.

The article contains results of expert analysis of changes in volumes and forms of accumulation
of waste, consisting of containing or contaminated with POPs, in particular, unusable and
prohibited plant protection chemicals (PPC). There are outcomes of expert analysis of changes
in use of electrical equipment that contained synthetic dielectric liquids based on
polychlorinated biphenyls (PCBs). Based on analysis, activities are proposed to the National
Implementation Plan for development of effective infrastructure for thermal destruction of
POP-containing waste.

In addition to storage sites of POPs-containing waste, so-called “unintentional production” is
an essential source of POPs entering environment. For categories of sources that under the
Stockholm Convention can potentially polluted environment with POPs volumes of annual
emission into the air, water, and soil for six basic pollutants have been calculated.

Modern extensive monitoring system for POPs should be established to clear up a real state
with environmental pollution by POPs in the country. Results of such monitoring together
with strong regulatory support may motivate enterprises to an introduction of “best available
techniques”. Bibl. 7, Tab. 3.
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A system for preventing formation and environ-
mentally safe removal of persistent organic pollu-
tants (POPs) is an actual problem for Ukraine. The
Stockholm Convention on Persistent Organic Pol-
lutants requires establishment of that system, and
in 2007, Ukraine develops the National Plan for its
implementation. When developing the Plan, all
POPs specified in the Convention were thoroughly
inventoried, and in order to correct actions of the
National Implementation Plan, an expert assessment

Table 1. Storage status of prohibited and unusable pesticides by

January 01, 2019

regarding changes in volumes, forms of accumula-
tion and storage of POPs was carried out in 2020.

As at March 31, 2006 21,615 tons of unusable
or prohibited plant protection chemicals (PPC)
were accumulated in Ukraine, 2,019 tons of them
are pesticides classified as POPs, among which ma-
jority is DDT — 1,744 tons and hexachlorocyclo-
hexane — 273 tons [1].

In recent years, inventory of unusable and pro-
hibited pesticides has been taken at the regional
level. Each regional State Ad-
ministration  Office annually
makes an Environmental Pass-
port of the region, which con-

Pestici((lles, o Condition of storehouses tains data on volume of accumu-
; store Number o lation and storage status of un-
Region . atis- satis- 8
¢ in SH, storehouses|  Good | SAUI | Unsatis usable and prohibited PPC.
tons factory factory
Please see the Summary on stor-
Vinnitsa Region 2964.0 116 1 26 89 age of prohibited and unsuitable
Kherson Region | g, g0 - - - 0 pesticides by January 01, 2019
(01.2017) .
- in Table 1.
Sumy Regiont 563.529 64 - 38 26 As of beginning of 2019, 8 re-
Zhytomyr Region 392.186 137 11 36 94 cumulated unusable PPC, but in
Kyiv Region 298 355 2 _ 3 19 many cases, storehouses and sur-
Chorlay Rea 82371 3 3 . 5 rounding sites were not cleaned
eriasy Reglon - of pesticide residues. Detailed in-
Chernigiv Region 277.900 52 0 1 51 ventory of waste and areas
1<h1;;161t_it5kiy 253518 " - 9 2 around storehouses contaminated
7 ESIEHh with pesticides should be one of
aplgzgioi ya 252.714 49 3 8 38 the main tasks of the updated Na-
: : tional Implementation Plan.
Mykolaiv Region 166.87 6 - 3 3 .
It is also necessary to make
Poltava Region 160.44 21 18 3 significant adjustments to
Rivne Region 46.815 13 12 1 planned actions of the National
Lugansk Region 365 4 ) 1 1 Plan according to current state
Domotk Reai 55660 - - - 5 of accumulation of polychlorin-
onetsk Resion ' ated Dbiphenyls (PCBs) in
Ternopil Region 17.814 7 - 1 6 Ukraine. In 2003, according to
Volyn Region 0 0 0 0 0 specially developed forms of sta-
Dniepropetrovsk 0 0 0 0 0 tistical reporting, a nationwide
Region inventory of electrical equip-
Transcarpathian 0 0 0 0 0 ment, containing PCB, was
Region completed [2]. According to ob-
Ivano-Frankivsk . .
Region 0 0 0 0 0 tained inventory results, the Na-
Kropyvnytskiy ) . . ) . tional Registry of PCBs was de-
Region veloped, and actions for envi-
L'viv Region 0 0 0 0 0 ronmentally sound disposal of
Kharkiv Region 0 0 0 0 0 P(;Bs were planned in the st
edition of the National Imple-
Chernivtsi Region 0 0 0 0 0 mentation Plan
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Table 2. Number of equipment with concentrated PCBs in the regions in 2003 and 2018

Region Nuﬁ?ﬁfegf;ggrgrr;z;’czon_ Transformers Capacitors

in 2003 in 2018 in 2003 in 2018 in 2003 in 2018
Donetsk Region no inf.* no inf. 250 no inf. 5,727 no inf.
Dniepropetrovsk Region no inf. 30 114 126 7,322 21,577
Kyiv Region 65 no inf. 114 no inf. 1874 no inf.
Poltava Region no inf. 9 67 38 5,694 38
Lugansk Region 39 no inf. 58 no inf. 6,281 no inf.
Kyiv City no inf. no inf. 41 no inf. 1,402 no inf.
Volyn Region no inf. 5 39 0 4,109 284
Zhytomyr Region 20 4 39 0 1067 172
Ivano-Frankivsk Region 39 7 28 4 1,125 105
Cherkasy Region 20 18 28 7 1,172 835
Kirovograd Region 54 18 27 15 2,704 280
Kharkiv Region 30 15 25 8 6,532 1,016
Odesa Region 60 no inf 22 no inf. 1,667 no inf.
Mykolaiv Region no inf. 6 17 73 4,265 594
Vinnitsa Region 23 28 16 16 1,971 1,913
Zaporizhzhya Region 32 no inf 16 no inf. 18,021 no inf.
Kherson Region no inf. no inf 13 no inf. 1,125 no inf.
Transcarpathian Region no inf. no inf 9 no inf 1,403 no inf.
Sumy Region no inf. 5 9 2 7,253 1,218
Rivne Region 17 no inf 8 no inf 2,110 no inf.
Ternopil Region no inf. 7 8 0 1,944 258
Khmeltitskiy Region 23 2 8 0 1,516 35
L’viv O Region 51 no inf 6 no inf 2,318 no inf.
Chernivtsi Region no inf. 1 5 33 1,129 0
Chernigiv Region 10 7 3 0 2,259 295
Total 26 no inf. 970 322 91,990 29,502

* no inf. — No information.

Total number of concentrated PCBs in 2003
was estimated to be 4,240 tons. Similar to the case
of pesticides, there have been significant changes
in situation with PCBs in the time ahead.

Clarification of the data of the National Register
on concentrated PCBs was conducted in period of
2017-2018 within framework of the EF/UNIDO
Project “Environmentally sound management and
final removal of polychlorinated biphenyls (PCBs)”
by surveying enterprises (see Table 2). Since partic-
ipation in the survey was freely, results obtained do
not reflect the state of the issue for whole country.

Many enterprises, which showed PCBs in 2003,
did not confirm presence of equipment with PCBs
in 2018, or even they were closed down. There are
also enterprises that were not covered by inventory
in 2003, but showed a significant number of capac-
itors in 2017.

Clarification of this data with a direct check of
enterprises, on which previously equipment with
PCBs was discovered, should be one of the direc-
tions in the updated National Action Implementa-
tion Plan.

In accordance with requirements of the Stock-
holm Convention on POPs, inventory should be
covered all objects where the PCB pollution ex-
ceeds 50 ppm. Therefore, in 2017, a research for
possible PCB contamination of transformers filled
with mineral oil was started. In 2017-2018, 5,000
screening tests of mineral oil samples were ana-
lyzed. An updated National Implementation Plan
should provide a wider investigation.

Another persistent organic pollutant — hexa-
chlorobenzene — plays an important role in origin
of environmental risks for Ukraine. Reportedly,
11,352.5 tons of hexachlorobenzene waste were
stored at the Kalush Chemical and Metallurgical
Plant in 2001. According to the Environmental
Passport of the Ivano-Frankivsk Region,
29,431 tons of waste, containing hexachloroben-
zene and soils from sites around a landfill, were
taken for disposal during 2010-2013. However,
recultivation of landfill was not completed.
Within updating the National Implementation
Plan, it is necessary to examine of areas surrounded
landfill in order to assess extent of pollution with
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hexachlorobenzene and to define measures on re-
moval of residual contamination.

To define measures regarding development of
POP treatment infrastructure, it is important to
know not only total scale of accumulation of cer-
tain types of POPs, but also amount and forms of
waste generation during decommissioning of equip-
ment, cleaning storehouses, and recultivation of
landfills, etc.

In addition to creation of an infrastructure for
disposal of accumulated POPs, the National Imple-
mentation Plan should be aimed at preventing or
reducing the so-called “unintentional production”
of POPs.

The Stockholm Convention on POPs requires
the Parties:

— develop an action plan for identification, de-
termination of properties and resolution of issues
related to chemical emissions, in appendix C: hex-
achlorobenzene (HCB); hexachlorobutadiene; pen-
tachlorobenzene ((PeCBz); polychlorinated bi-
phenyls (PCBs) polychlorinated dibenzo-p-dioxins
and dibenzofurans (PCDD /PCDF) and polychlo-
rinated naphthalenes;

— contribute to application of existing, neces-
sary and practical measures that could promptly
ensure elimination of the source, or a real and sub-
stantial reduction in emissions.

Emissions assessment is carried out according to
generally accepted method by multiplication pro-
duction volumes of a particular product by emis-
sion factor [3]. Emission factor is established based
on specific features of the technological process,
requirement for raw materials, and configuration
of equipment. This coefficient also shows how ap-
plication of “best available techniques will reduce
emissions into environment of certain POPs”.

As of 2018, on the base of statistics [4, 5] re-
garding volumes of activity and with use of spread-
sheets proposed by UNEP for POP emission the
following PCDD /PCDF, PCB, HCB and PCB re-
leases were calculated (please see Table 3).

At present, for many origins of pollution there
are no well-based emissions factor into different
environments. Therefore, one of the tasks of the
updated National Implementation Plan should be
also to determine emission factors for both existing
equipment configuration and for options for its
possible modernization.

Objective of the Stockholm Convention is to
protect human health and environment from per-

sistent organic pollutants by reducing or eliminat-
ing their releases into environment. NIP of every
country has to have part concerning to monitoring
of SC chemicals based on global and regional mon-
itoring activities and plans. Key aspect of this
monitoring programs is to evaluate effectiveness of
the SC measures in this case on the territory of
every country.

A risk of irreversible changes in terrestrial and
aquatic ecosystems requires a coordinated monitor-
ing effort based on broad international coopera-
tion. It means that every monitoring system is
long-term process with the basic focus on determi-
nation of trends in time and space.

It has been recognized that an important step in
establishment of effective control measures is the
inventory of current POP concentrations in various
environmental compartments, and assessment of
their time trends. Determination of POP concen-
trations in the atmosphere, wet and dry deposition,
surface water, sediment, soil, and vegetation are
desirable under various geographic and climatic
conditions. Such information improves our under-
standing of the pathways and potential effects of
chemical substances, and defines specific parame-
ters for exposure assessment. At the same time,
new data sets valuable for validation of regional
and global models of atmospheric transport and en-
vironmental fate are generated. A number of sites
where POPs are continuously monitored over ex-
tended time periods in several environmental com-
partments is, however, very limited.

The Stockholm Convention Global Monitoring
Plan (GMP) [6] evaluates whether the POPs (and
their levels observed in the environment) were re-
duced or eliminated as requested in Articles 3 and
5 of the Convention which means that information
on environmental levels of the chemicals listed in
the Annexes to the Convention should enable de-
tection of trends over time. Therefore, focus is
upon monitoring of background levels of POPs at
locations not influenced by local sources.

But national monitoring has to be focused on
the most relevant POPs sources in the country,
contaminated sites, potential transboundary
transport. Design of this national monitoring pro-
gram, development of the national network and
long-term realization is very complicated and ex-
pensive process. There is a basic difference between
development of the long-term monitoring program
and shorter pilot phase or study projects.
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Table 3. PCDD /PCDF, PCBs, HCB, PeCBz emissions in 2018

. . Annual Releases (g/a)

Group Origin Air Water Land Products Residues
1 Waste Incineration 180.2 0.0 0.0 0.0 932.2
2 Ferrous and Non-Ferrous Metal Production 747.0 72.0 0.0 0.0 733.8
3 Heat and Power Generation 144.6 0.0 0.0 0.0 10.2
4 Production of Mineral Products 0.8 0.0 0.0 0.0 0.8
5 Transportation 0.5 0.0 0.0 0.0 0.0
6 Open Burning Processes 1.0 0.0 0.3 0.0 0.0
7 Production of Chemicals and Consumer Goods 0.0 0.0 0.0 0.0 0.0
8 Miscellaneous 0.0 0.0 0.0 0.0 0.0
9 Disposal 0.0 85.1 0.0 0.0 8512.0
10 Contaminated Sites and Hot-Spots - - - 0.0 0.0

1—10 Total 1074.2 157.2 0.3 0.0 10189.0

Grand Total 11421
PCBs emission
1 Waste Incineration 7.9 0.0 0.0 0.0 0.0
2 Ferrous and Non-Ferrous Metal Production 10.8 0.0 0.0 0.0 0.0
3 Heat and Power Generation 116.1 0.0 0.0 0.0 0.0
4 Production of Mineral Products 0.1 0.0 0.0 0.0 0.0
5 Transportation 0.1 0.0 0.0 0.0 0.0
6 Open Burning Processes 0.1 0.0 0.0 0.0 0.0
7 Production of Chemicals and Consumer Goods 0.0 0.0 0.0 0.0 0.0
8 Miscellaneous 0.0 0.0 0.0 0.0 0.0
9 Disposal 0.0 0.0 0.0 0.0 0.0
10 Contaminated Sites and Hot-Spots - - - 0.0 0.0
1—10 | Total 135.2 0.0 0.0 0.0 0.0
Grand Total 135.2
HCB emission
1 Waste Incineration 268.8 0.0 0.0 0.0 0.0
2 Ferrous and Non-Ferrous Metal Production 26580.8 0.0 0.0 0.0 0.0
3 Heat and Power Generation 3703.5 0.0 0.0 0.0 0.0
4 Production of Mineral Products 2.0 0.0 0.0 0.1 0.0
5 Transportation 357.0 0.0 0.0 0.0 0.0
6 Open Burning Processes 10.0 0.0 0.0 0.0 0.0
7 Production of Chemicals and Consumer Goods 2.1 0.0 0.0 0.0 0.0
8 Miscellaneous 0.0 0.0 0.0 0.0 0.0
9 Disposal 0.0 0.0 0.0 0.0 0.0
10 Contaminated Sites and Hot-Spots - - - 0.0 0.20
1—10 | Total 30924.1 0.0 0.0 0.1 0.0
Grand Total 30924
PeCBz emission
1 Waste Incineration 0.0 0.0 0.0 0.0 0.0
2 Ferrous and Non-Ferrous Metal Production 53140.1 0.0 0.0 0.0 0.0
3 Heat and Power Generation 12.4 0.0 0.0 0.0 0.0
4 Production of Mineral Products 1.1 0.0 0.0 0.0 0.0
5 Transportation 0.0 0.0 0.0 0.0 0.0
6 Open Burning Processes 0.0 0.0 0.0 0.0 0.0
7 Production of Chemicals and Consumer Goods 0.0 0.0 0.0 0.0 0.0
8 Miscellaneous 0.0 0.0 0.0 0.0 0.0
9 Disposal 0.0 0.0 0.0 0.0 0.0
10 Contaminated Sites and Hot-Spots - - - 0.0 0.0
1—10 | Total 53163.6 0.0 0.0 0.0 0.0
Grand Total 53164

A lot of activities including long term measure- ated pesticides mainly in water, soil and human
ments was discussed in the NIP from 2007. There samples.
is a summary of programmes which were focused In this time a relatively sufficient number of
on the long-term measurements of organochlorin-  laboratories, which were able to determine the
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OCPs existed. Now is only fully supports the con-
siderations of the Stockholm Convention on POPs
— the L. Medved Institute of Ecological Hygiene
and Toxicology, Kyiv city) that has been accred-
ited for the right of carrying out of measurements
of PCDDs/PCDFs content (in emitted sub-
stances, fish, waste products, and soils).

According to the data rendered by the State hy-
drometeorological service two OCPs belonging to
the POPs group are being monitored regularly.
These are DDT (including p,p’-DDE, p,p’-DDT,
and p,p’-DDD) and HCB in the waters and DDT
only (including p,p’-DDE, p,p’-DDT, and p,p’-
DDD) in the soils at the territory of Ukraine.

One of the goals of the National implementation
plan upgrade development is to prepare and estab-
lish a modern extensive network for monitoring of
POPs presence in environment which should be a
control tool to assess an effectiveness and adequacy
of measures developed in frames of the National
Implementation Plan of POPs. But key element
will be sufficient financial support for develop-
ment of really long-term monitoring network.

The next step in establishment of an environ-
mentally sound management system for POPs is
accepting the outcomes of inventory on volumes of
POPs accumulation and monitoring their releases
into environments, and development of ecologi-
cally effective and economically optimal infra-
structure for POPs disposal. According to forms of
accumulation, POP-containing wastes with similar
physicochemical properties should be divided into
separate groups, and optimal treatment technology
should be determined for each group.

If some country has powerful (with a capacity
of several tons per hour) installations built on uni-
versal rotary kilns, then question of technology se-
lection for any type of wastes is not so acute. Mod-
ern technological complex based on a rotary kiln
with a multi-stage gas cleaning system is universal
tool that provide high environmental and economic
efficiency in destruction a wide range of waste.
Content of chlorine in the loading (mixture of
waste) in such installations is allowed up to 10 %.
However, capital costs for establishment of such
complexes are very high. There are no private com-
panies in Ukraine that could be able to invest in
development of such installations at existing level
of risks in hazardous waste disposal activities, and
state programs do not include their construction in
the near future. The more realistic strategy is when
for each group of POP-containing waste with rel-

atively small amounts of accumulation its own op-
timal technology and acceptable means of its im-
plementation are determined.

The most significant in volume is group of solid
waste, with a relatively low content of POPs. This
group includes almost all prohibited and unusable
plant protection chemicals (PPC).

Inventories of the late 90’s showed that among
stored chemicals were: 1) the granules and powders
— about 50 %, 2) liquid preparations, suspensions,
emulsions — 35 %, and 3) pastes — 15 %.

Over 20 years of storage, because of mixing and
repackaging, all mixtures have acquired a solid
state with an unknown variable chlorine content.
Overall majority of solid DDT mixtures consists of
50-70 % of mineral inert matrix. That is, if POPs
share in total number of unusable pesticides is
~10 %, amount of chlorine in total volume of unus-
able pesticides is estimated at approximately 2—3 %.

To destroy active ingredient of such substances,
effective measures are needed for desorption and
transfer it to the gas phase. As practical experience
proved, rotary kilns perform this most effectively.
Today in Ukraine there are small technological
complexes (with capacity of 500-800 kg, hour)
built based on a rotary kiln with a gas cleaning
system; they are designed for 2—3 % chlorine in
loading. Such installations can also be used for
treating soils with a high content of pesticides from
land near abandoned pesticide storehouses. Sites of
soil with high contamination of HCB are also at
the Kalush’s landfill of HCB waste.

Use of plasma destructive technique may be ac-
ceptable for concentrated organochlorine toxic sub-
stances, in particular, synthetic oils based on PCB
[7]. Composition of synthetic oils usually includes
2-3 chlorinated organic compounds that during
thermal destruction in chemically inert plasma
with an addition of water vapor allow getting sim-
ple products: CO,, H,O, and HCI. In addition,
simple products formed after destruction reduce in-
vestment and operational costs of gaseous products
cleaning system compared to other technologies
based on using of rotary kiln. However, plasma
technology has its own disadvantages. To ensure a
high resource of continuous operation of arc plas-
matron or stable discharge in radio frequency plas-
matron, argon is used, which significantly reduces
the economic effect of a simple system for gas
cleaning. Usually, the installations with a capacity
of up to 150 kWt are used for destruction of POPs
and ODS. Thus, two installations with a produc-
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tivity of 70 kg /hour could be able to process all
concentrated PCBs, which were accumulated in
Ukraine, in four years.

Another option for concentrated PCBs is export
abroad for processing in available large incinera-
tors. It is important, that in case of POP waste
removal the disposal cost increases in 2—2.5 times.

Previous experience of other countries demon-
strates that replacement of mineral oils in trans-
formers may lead to their contamination with
PCB. Share of transformers with contamination up
to 50 ppm could reach 20 %. In aim to detect such
contamination, transformers in Ukraine have been
started to inspect. Previous screening tests of min-
eral oils for possible contamination with PCBs
proved that such pollution is not high (up to
200 ppm) and possible volumes of contaminated
mineral oils may reach 24,000 tons. At such level
of contamination, use of these oils as fuel in spe-
cialized rotary Kkilns, in particular in pesticides’
processing, may be quite acceptable on environ-
mental and economic indicators. However, in order
to resolve finally the issue of possibility of burning
oils contaminated with POPs, it is necessary to an-
alyze possibility of synthesis of dioxins/furans.

Ukraine is developing its own technologies for
thermal destruction of concentrated toxic organo-
chlorine waste. The most promising among them are:

— technology for treatment of organochlorine
waste in the melt of alkaline metal salts;

— technology of steam-plasma gasification of
hazardous waste.

Unfortunately, to date, these technologies have
not been sufficiently tested so that they can be rec-
ommended for wide implementation.

Conclusions

1. There are large-scale environmental risks in
Ukraine now caused by the following factors:

— large volumes of use of POPs in electrical
equipment;

— large volumes of POPs-containing waste
(pesticides, hexachlorobenzene) stored in inappro-
priate conditions;

— releases of POPs into the environment (air,
water, soil) due to imperfect production processes.

2. Optimal comprehensive solution to the prob-
lem of decontamination of POPs-waste in Ukraine
is use of rotary kilns for waste with low concentra-
tion of POPs and use of plasma reactors for highly
concentrated POPs.

3. To reduce the emission of POPs into envi-
ronment because of their unintentional formation,
it is necessary to develop a system of monitoring
of POPs and to promote an implementation of the
“best available methods”, taking into account the
monitoring results.
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Texymee cocrositnue mpoo6.1eMbl
CTOMKHMX OpPraHH4YeCKHX 3arpssHure.Ieil
B YKpauHe U IOAXO/bI K €€ pa3pelieHHIo

Croiikue oprannyeckue sarpssuutean (CO3) oTHOCATCS K TPYIIE TOKCHYHBIX BEILECTB, KOTO-
past BbljleJieHa M3-32 YPE3BBIYAITHO OTACHOTO BO3JEHCTBUS HA 3/[0POBbE YeJOBEKA U PETYJIUPY-
€TCsT CIeIMaJIbHBIM MeXX/YHApoJHbIM corjanienneM — CrokrombMmckolt kKoHBennueit o CO3.
Kaxxnas Cropona KonBeHIuu 1o/pKkHa pa3paboTaTh U MoCJaeI0BaTeIbHO O6HOBATL Harmonasn-
HBIl TIJTaH BbINOJHEHUsT Tpe6GoBanuii Hacrosieil Kouennuu. Ykpaumna paspaborana Harwmo-

HAJIbHBIH T1aH peasm3aiuu B 2007 T., 3KCIepPThl TPUCTYNUIN K ero oOHOBJeHWIO B 2020 T.

B cratbe npeacTaBieHbI Pe3yJIbTAThl SKCIEPTHOTO aHAJN3a U3MEHEHUS 00HeMOB U (DOPM HAKOII-
JieHnst otxoa0B, coctosmux n3 COJ3, comepkanux WM 3aTPSI3HEHHBIX UMW, B YaCTHOCTHU, He-
MPUTOMHBIX W 3aMPEIEHHbIX XUMUYECKIX CPEJICTB 3alUThl pacTeHuii. IIpwBeneHbI pe3yabTaThl
9KCIIEPTHOTO aHATM3a M3MEHEHWI B MCIOJIb30BAHUU 3JTEKTPOOOOPYAOBAHUS, COJCPIKAIIETO CUH-
TEeTHYECKUE UHIEKTPUYECKUE JKUIKOCTH HA OCHOBE TOJUXJOPUPOBAHHBIX Mudenunos. Ha oc-
HOBe aHam3a B HallMoHAMbHDLIN MJIaH BBIMOJTHEHUS TTPE/JIATAIOTCS MEPONPUSATUS TI0 PA3BUTHIO
addextuBHOIT MHPaACTPYyKTYpbI TepMudeckoro o6e3ppexnBanus CO3-copepKanmx 0TXO0I0B.

[Tomumo MecT xpanenus: oTxo/10B, coaepxkammx CO3, BakHBIM HUCTOUHMKOM Tonafganusg CO3
B OKPY’KAIOMIyI0 Cpefy SIBJISeTCS] TaK HasblBaeMoe <«HeMpeJHaMepeHHOe MPOM3BOACTBO». [l
KaTeropuil ICTOYHUKOB, KOTOPbIE B COOTBETCTBUM €O CTOKIOJbMCKOM KOHBEHITUEH MOTYT TTOTEH-
IUAJHHO 3arPS3HATL OKpysKaiolryto cpeay CO3, paccunuTanbl 06bEMBI €KETOIHBIX BBIGPOCOB B

BO34yX, BOAY M IOYBY /AJid MIECTU OCHOBHBIX SanHSHI/ITeJIeﬁ.

Heob6xonumo co3gath coBpeMeHHY0 06IMpHYIO cucteMy Mouutopuara COJ3, 4To6bl NPOSICHUTD
peasibHOe COCTOsIHUE 3arpga3HeHus okpyskatouieil cpeapl CO3 B cTpane. Pe3ybTaTbl TaKOTO MO-
HUTOPUHTA BMECTe C CHJIbHOW HOPMATHUBHOW MOJJEPKKOI MOTYT HOOYUTD NMPEJANPUITHS K BHe-

JIPEHUIO «HAMJIYUIINX [[OCTYITHBIX T€XHOJOTU>. Buba. 7, mab. 3.

KioueBble ciioBa: CTOiiKie OpraHnuecKue 3arpsi3HUTeN, OIlacHble OTXO/IbI, BEIGPOCHI, 06e3Bpe-

JKHBaHHe.
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CyuacHuii ctaH mIpo0.JeMu
CTIHKUX OpraHiyHHX 3a0pyAHIOBaYiB
B YKpaiHi Ta miAX0/Au A0 ii BUPillIeHHSA

Criiiki opranivni sa6pyanosaui (CO3) Hanexarb /10 TPy TOKCUYHUX PEYOBUH, KA BiJJOKPEM-
JIIOETHCST BHACJI/IOK HA/A3BUYAHO He6e3MeYHOTO BIIMBY Ha 3/I0POB’S JIOJEH Ta PETyJIOETHCS
creriaTbHOI0 MixkHapoaHOW yrozoi — CrokronbMmcbkoio KoHBeHIieo po CO3. Koxna Cro-
poHa KonBeH1ii moBuHHA po3po6JISATH Ta TIOCJiIOBHO OHOBJOBaTH HamioHanbHUil 1JIaH BUKO-
HauHst BuMor 1iiei Konsenriii. Ykpaina pospo6usa Harmionaapuuit mian peasnizanii y 2007 p.,
€KCIIEPTH PO3MoYaau po6oTH 3 ioro oHoByeHHs y 2020 p.

CraTTst MicTUTD pe3yJIbTaTH €KCIIEPTHOTO aHai3y 3MiH 06CsTiB Ta (POPM HAKONMUYEHHS Bi/[XO/iB,
IO CKJIAJAIOTHCS, MicTATh ab6o 3a6pyaueni CO3, 30kpeMa HelmpuaaTHUX a60 3a60pPOHEHUX Xi-
MiUHUX 3ac06iB 3aXMCTy pociauH. HaBeseHO pe3ysibTaTH €KCIEPTHOTO aHaJi3y 3MiH y BHKOPIC-
TaHHi €JIEKTPUYHOTO O6JaIHAHHS, M0 MICTUTh CUHTETUYHI JieJeKTPUUYHI PiIUHU HA OCHOBI IO-
mixjaopoBanux gudeniniB. Ha ocHosi ananizy no HarionanbHoro muany peasiisaiii mporony-
I0TbCSI 3aXO0/JU 1I[0/10 PO3BUTKY edeKTUBHOI iH(PACTPyKTypH /Iy TepMiYHOTO 3HENIKOIKEHHS
CO3-BMicHUX BigXO0/iB.

Oxpim Micip 36epirants CO3-BMINYIOYNX BiIX0/iB, BaXKJUBUM [KepesoM norparisaas CO3
y HABKOJIUIITHE CEPEJIOBUIIE € TaK 3BaHE «HEHABMUCHE BUPOOHUIITBO». [lys KaTeropiil mxepe,
sKi 3rifH0 CTOKTOJbMCBHKOT KOHBEHITiT MOKYTh TOTEHIIIITHO 3a6pyAHIOBATH HABKOJIWIITHE CEPE/O-
Bunie CO3, Gym migpaxoBani 06CATH PiYHUX BUKUIIB Y TOBITPS, BOAY Ta TPYHT JAJS IIECTH
OCHOBHIX 3a6py/IHIOBAUiB.

Criil CTBOPUTH Cy4YacHy posrajyskeHy cucremy MoHiTopuary COJ3, 1m06 3’sacyBaTti peabHUil
CTaH i3 3a6pyAHEHHSIM HaBKOJUITHBOTO cepegoBuiiia CO3 y kpaini. PeayabraTét TAKOTO MOHITO-
PHUHTY pa3oM i3 MOTY’KHOIO HOPMATHBHOIO IMiATPUMKOIO MOXKYTh CIHOHYKaTH IiJIIPUEMCTBA /0
BITPOBAJIKEHHST «HAWKPAIUX JOCTYIIHUX TEXHOJOTiiy . Bi6a. 7, maba. 3.

KuouoBi cuioBa: criiiki opraniuni 3a6pyaHIOBayi, MKiAJIUBI BiIXOIW, BUKU/IN, 3HEITKO/KEHHSI.

Hapitinna o penaxiii 28.05.2021



