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Heegexmusne ynpaeninnsa 6ioxooamu ma i0CYmHICMb 0epIHCABHO20 Pe2yNI08aANHsl NOBOOIICEHH S 3 HeDe3-
neyHuMu 8i0Xo00amu 6ede 00 NOOATLULO20 HE360POMHO20 NOPYULCHHS eKOA02IYHOI PIGHO8A2U | CKOPOYeHHI 0io-
piznomanimms. [Hwuil Haciiook noJIOHOT NONIMUKU — Ye HePaYIOHAIbHE BUKOPUCTAHHS He BIOHOBIIOB8AIbHUX NPU-
POOHUX PecypCi8 y NOEOHAHHI 3 6eIUUE3HUM HAKONUYEHUM eKON02IYHUX 30umKig. B oanit cmammi supiwienHsi npoo-
JleMU NOBOONCEHHs 3 Hebe3neuHUMU 8i0X00aMU PO32TA0AEMbCA AK OOUH 3 HAUBANCIUGIUUX NPIOpUMeEmie HAYIOHATb-
HOI nosimuku, wo 3abesneuyroms OpMy8aHHs eheKmueHoI cucmemu eKoa02iuHoi be3nexku ma Gopmyoms Cmitikuti
PO36UMOK pe2ionanbhoi exonomiku Xmenvnuyvkol oonacmi Yxpainu. [Tumanns npo ghopmyeanns epexmusno pynx-
YiOHYI04O0i HAYIOHANLHOI cucmemu YRpAaeNiHHA Hebe3neuHUMU 8i0X00AMU MAE BUPIULYBAMUCH, HA HAul NO2IA0, 8
PAaMKax KoHyenyii HaAyioHanbHOI 6e3neku 6 YiNAX CMEOPeHHS HAYIOHANbHO20 6a2amoKOMNOHEHMHO20 iH@pa-
CMPYKMYPHO20 KOMIIEKCY 34 NPAMOT yuacmi 0epoicasu, wo nompebye po3pooKu HAAA200AHCEHO20 | NPO30PO20 Me-
XAHIZMY NPAB08020 pe2ylo6anHs OIIbHOCMI depiicasu i cycninbemea 6 yiu cgepi . Indycmpianvnuil ceemenm ic-
HYI040T cucmemu nOBOOJICEH S BI0X00i6 HA CbO2OOHI MINbKU 6NPOBAOICYEMBCS 8 3A2AbHY CUCEMY 20CHO0APIO-
6anHs 8 OKpemomy peioni [100inns.
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METHODOLOGICAL PRINCIPLES OF WASTE MANAGEMENT

Abstracts — Not effective waste management and a lack of government regulation of hazardous waste lead to further irreversible
disruption of the ecological balance and biodiversity. Another consequence of such a policy — it is irrational use of natural resources n combined
with huge accumulated environmental damage. In this paper, the problem of hazardous waste is considered as one of the most important
priorities of the national policy, ensuring the formation of an effective system of environmental security and sustainable development form the
regional economy Khmelnitsky region, Ukraine. The question of the formation of a well-functioning national hazardous waste management
system should be addressed, in our view, under the concept of national security in order to create a multi-national infrastructure complex with
the direct involvement of the state, which requires the development of well-functioning and transparent mechanism for the legal regulation of
state and society in this area. The industrial segment of the existing waste treatment system is today just being introduced into the general system
of management in a particular region of Ukraine.

Introduction. Ecology — the scientific sense — part of biology that studies the relationship between living
things and their collections with each other and with the environment, structural and functional properties of
ecological systems, the history of the formation, evolution, beneficial to human functions and their wise use. In the
applied aspect, it is the base for the production of all sectors of the economy that exploit natural resources and
impact on the natural environment and people's living conditions.Environmental security in the region — is to ensure
compliance with existing or projected environmental conditions of the territory with international standards of
environmental quality, the task of preserving human health, sustainable socio-economic development, protection
and restoration of the environment. Environmental security combines the natural and technogenic components and
must ensure the harmonious development of “farm-nature-man”. Management of ecological security of the region
rather complicated process, but it allows you to keep the environmental situation under control, to develop the
region's economy in an environmentally safety range. Collect and utilization of biogas from landfills help solve local
environmental and energy problems. Obviously this is why Ukrainian business starts to develop ecological projects.
For example, a landfill can be converted to the “headache” to source resources. Thus, well-known technology me-
thane from landfills is used in Ukraine.

 J
@

Fig. 1. International recycling symbol — the film Mobiusa

In Ukraine there are about 800 landfills (solid waste), 1,000 of them — unauthorized. Together, these dumps
occupy about 3000 hectares. As a result of decay of pollutants into the air, soil, surface and ground water. Moreover,
in the depths of the landfill biogas is formed, containing 40-70 % methane. Many meter accumulation of waste
paper and remains moist food create ideal conditions for the development of methane-producing bacteria. Here,
without oxygen and light, anaerobic bacteria decompose organic matter to form methane and heat.
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The environmental situation in Khmelnitsky region. Urban growth leads to a steady reduction of the area
of land with natural soils. More than half of the Khmelnitsky now occupy anthropogenic deposits (bulk, including
soil bulk plants, artificial pavement, piles of excavation of mineral resources, cultural plane layer, alluvial, deposits
of artificial reservoirs).

A
Fig. 2. Khmelnitsky landfill

Because getting additional amount of energy is physical technogenic pollution of soils and underlying
rocks. Around sources of heat exposure (mains, reservoirs, cable tunnels) are formed domes thermal penetration
zone warming of soil and groundwater at a depth of 60-100 m. Theoretical calculations have shown that the source
of the temperature on the heat transfer surface 100 °C for 10 years of its existence creates around itself in sand and
clay soils zone of high temperature (> 250 S) in width and 25 m area of heat transfer increases with groundwater. In
clay soils with warming to 60 °C is the removal of the main mass of water. At 80°C significantly increases the
corrosion rate and the number of microorganisms [3]. Due to the length of the heat communications can be said
about the heat in Khmelnitsky contaminated an area of over 500 hectares.

Regarding soil contamination chemicals, the special surveillance in the area of influence of highways,
businesses and other facilities of Khmelnitsky showed that all samples from 42 stations contents of heavy metals increased.
Concentrations of lead in the streets Workers, Pilotska, Chernovola, Kamenets, Kuprina constituted 1,8—4,0 MAC
(maximum allowable concentration), copper salts 1,1-3,6 MACs in samples of plants “Cation” and “Radio-technical” and
municipal landfill (Fig. 2). In the latter area is also significant nitrate contamination of soils — to 3.9 MAC [4].

The undergone a radical transformation of human and plant and animal life. City increases its area by
agricultural land, which replaced the steppes, meadows, oak and hornbeam forests. Deforestation, the residential and
agricultural uses have greatly influenced the structure of the animal world. The main pollutants of surface waters are
companies dairy and meat industry. In 1996 Pollution (hereinafter — the units MAC) Southern Bug organic matter at
every observation was 1,9-2,7, 1,8-3,0 nitrites, iron salts 1,8-3,5. Maximum pollution — at “Chervona Zirka”
(12 km from Khmelnytskyi downstream) in the area of influence of treatment facilities ,“Kmelnytskvodokanalu”
and Bohdanovcy plant of bakeries. Here the content of organic matter — 3.3, ammonium — 2.7, nitrites —60.0, —6.4
iron salts, copper — 2.4, zinc — 12.0. As the water content of iron ions is 6,5, N-NH4 + -3.0, stiffness — 1.2 [2]. In
2011, the situation has not improved.

In Khmelnytsky and his surroundings a record level in the field of pollution easily oxidizing organic
matter: 6.4 in Southern Bug River near Kopystyna, ammonium — 2,6—12,6 on the interval from the mouth Males
from. Red Star, nitrates — 6,5-27,2 at the same Kopystyna. Oil pollution was 2—4 MAC. Near buckwheat and salt
content Kopystyna 6-valent chromium in Southern Bug was 3—10 MAC, more than 6 times higher than the MCL
salt content of iron near the dam on the Southern Bug (street Kamenet’ska) [1]. More than half of the air pollution
accounts for transport. Especially loaded and thus polluted streets Kamenet’ska, Kuprina Chernovola, Proskurivska,
Starokostyantynivske highway, Myrnogo, Kurchatova, Kotovskogo, Railway Station Square, Prospekt Mira. In
1997 he recorded excess of nitrogen oxides in 19.6 times, sulfur dioxide — in 1,1-2,9 [4]. In 2000, [1] the level of
contamination by dust and phenol was 1,1-2,2 MACs, average monthly pollution and nitrogen oxides — 1,3-2,6 at
maximum 8.1. Dominated permissible limits and the content of hydrogen chloride in the air — 1,3-3,5 MACs. In
some months of sulfur dioxide pollution was 1.25 and carbon monoxide 3.6 MAC. That is, for some indicators
(containing oxides of sulfur and nitrogen, for example), the situation improved. Features of the location of industrial
facilities and urban infrastructure and topography (downtown lowest for the account of the floodplain and terraces of
the Southern Bug, whereas relative altitude watersheds in the northern reaches 82 m) and climate (prevailing north-
west transferring air masses) contribute to greater air pollution is on the right bank Southern Bug. Thus, the
ecological situation in the city of Khmelnitsky characterized by a set of specific problems that need to be addressed
by streamlining environmental management, improve environmental education and public responsibility.

National project “Clean City”. Khmelnytsky entered the top ten regional centers of Ukraine, which
implemented a national project “Clean City”. This pilot project provides a new, not yet existing in Ukraine with the recycling
industry. In the cities participating in the project will be built recycling plant with a deep level of processing — more
than 50 %. While in Ukraine, there is no such plant, and the level of processing does not exceed 5 %.
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Preliminary feasibility studies of the national project “Clean City” in Kyiv, Vinnytsia, Dnipropetrovsk,
Kirovohrad, Poltava, Sumy, Ternopil, Kharkiv, Khmelnytsky, Chernivtsi indicative of technical and economic
indicators approved by the Cabinet of Ministers of Ukraine dated August 8, 2012 p. Ne 695-p.The project in question
aims to establish in Ukraine field of waste management. Its task is to build 10 new modern facilities for solid waste
and implement innovative technologies for waste management.

The objectives pursued by the project include: comprehensive solution to the problem of environmental
pollution and waste reduction in CO2 emissions; reducing the volume of household waste disposed in landfills and
landfills without prior processing; increase in the proportion of secondary resources are selected from MSW
(municipal solid waste) for reuse in production; increasing the depth of processing of solid waste by 50 %; use of
sorted waste with a calorific value as an alternative fuel. Only in 2010, Ukraine was formed 54 billion cubic meters of
waste. Annual growth of volume of solid waste is 8 %. The share of secondary raw materials in the waste is 40-50 %, it is
growing, and raw materials more expensive. As part of waste paper modern Ukrainian cities is 20 % food waste —
25 % glass — 12 % metal — 10 % plastic — 5 %, textiles — 4 %, wood — 3 %, leather, rubber — 3 %, other — 18 %.
Today, 95 % of the waste stored without processing, but soon, tentatively in 2018, it will be illegal. Ukraine has
virtually no garbage processing in urgent need of 100 waste processing plant and sorting lines 200-250. Ack of
processing industry necessitated the implementation of pilot projects on waste processing plants. The mechanism
involves the investment of building public-private partnerships and private investment. For construction payback is
up to 10 years and the period of implementation of 2 years. Funding ranges from 30 to 60 million euro. o date, the
project is at the stage of completion of the feasibility study. A source of return of investment resources is a separate
rate for the processing, sale of secondary raw materials; sale of processed products (alternative fuel RDF),
production and sale of electricity on the “green” and heat.

As of today, the project developers prepared a feasibility study for the project, developed the “Concept of
solid waste in Khmelnytsky”, which outlines specific ways in the near future. In addition, a detailed morphological
study, during which the city was dismantled 150 containers of waste are placed at different consumer groups, and 40
tons of waste at the city landfill disguised. Based on a detailed analysis of the data and selected appropriate
technology that can be used to implement the project in our city. The technological part of the project completed by
German and Poland experts, who have experience in how the project can be implemented.

The project envisages that in Khmelnitsky be built modern complex waste processing capacity of 100
thousand tons of recycling per year. Almost process occur as follows. Waste will be delivered to the garbage collecting
complex, which will be selected partly organic secondary resources: waste paper, plastics, PET bottle, glass, ferrous
and non-ferrous metals, whose fate is in our city, is about 15 %. However, a significant portion of contaminated
textiles, paper, wood, etc. can be used for processing into alternative fuel. This will be used about 25 % of the waste
generated within our city. Besides organic fraction (food waste, etc.) will be directed to a special shop for biogas
production, which can be used for heat and electricity for both for its own use, and partly to market sources.

Local projects for Khmelnitsky. Since August 2012 in Khmelnitsky Region Company “BUD SI SISTEM”
engaged in the export of pesticides from the territory of Ukraine abroad, began work on the collection, removal into
barrels for disposal of unusable pesticides. Events held in the framework of the State program of treatment of
hazardous (toxic) substances. Total available for utilization in the region unsuitable and prohibited the use of
chemical plant protection allocated about 8 million UAH from the state budget and 2.742 million UAH from the
regional budget’s. In the pace and timing make their adjustments are not always favorable weather conditions and
the state of local roads, but despite the objective difficulties of planning and held deliberately. So with the start of the work
has already been prepared for export (packed in Euro packaging that complies with the European requirements of
environmental safety), about 250 tons of unusable and banned substances in the territory of Kamenetz-Podolsk,
Chemerovets'ky, Derazhniansky, Belogorsky, Teofipolsky, Volochynsky, Polonsky and Slavuta regions.

Fig. 3. Electro boiler — design of Khmelnitsky National University
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Area residents can win at relatively low electricity tariffs — on average 24-36 kopecks per kilowatt / hour for the
urban population. These are general prices for everyone. If the consumer establishes a special counter and move to
dual-zone fare calculation picture change. During the day will have to pay 43.8 kopecks, at night — 8.5 kopecks per
kilowatt/hour. In addition, according to Energy, raised electric, mostly consumer’s use at night, when the temperature
decreases. Setting and battery electric boiler heat as water containers, water can be heated to 80 degrees of Celsius.

In Khmelnitsky National University developed electro boiler capacity of 5 kilowatts, which can heat the 60
“square” apartments. Incidentally, the unit is fully competitive and not inferior to the Russian counterpart.
Khmelnitsky analogy is just one candy bar, and the “filling” consisting of parts Khmelnitsky manufacturers.
Currently, university researchers complete the design and development of 18 35-kilowatt electric boilers for
industrial and hope that his invention would have practical application (Fig.3)

Conclusions. A new level of management of hazardous waste, even on the scale of a particular region of
Ukraine can be achieved with the following fundamental principles of management:

— a system of management of hazardous wastes and their treatment are an integral part of the overall system
of environmental governance at all hierarchical levels of government;

—resource and environmental policy are balanced at the macro and micro levels of management in industry;

— business and environmental management agencies focused on mutual trust, responsibility and partner-
ship, voluntary and flexible improving the environmental performance of enterprises;

— hazardous waste, the processes of their formation and the treatment they are considered at the level of
facilities and economic activities of society;

—unclaimed and representing hazardous waste disposed of by means of closed-cycle processing (on
specialized technological complexes) within a single system of organizational-economic regulation and infrastructure;

—resource and environmental indicators relating to hazardous waste, are an integral part of the
environmental audit and considered in conjunction with the general complex of legal and organizational issues in
this area and are included in the financial and economic analysis and evaluation of the company. Implementation of
the proposed description of the methodological principles of hazardous waste management should ensure the
formation and development of the system as a whole, including the modernization of the legal, financial, economic,
administrative, infrastructure, research, human resources and education, awareness-raising and social events.
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