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In terms of economic restructuring of Ukraine, new ways, methods and forms of management leads to a growing number of modern industrial and food for the population and, consequently, the growth of solid waste. In the development of human civilization inevitably turns our planet into a huge trash, and nature has no mechanisms of recycling and disposal of waste produced by society because last one accumulates in the biosphere exponentially. Currently, the issue of waste management is next to the environmental pollution from chemical and biological components that are constantly present in them, as well as the protection of public health, which are in the zone of their direct or indirect influence. The problem of waste is a key environmental issues, and all more significant in terms of resource. Landfill – a typical example of human activities. They are characterized by a number of signs of chemical contamination of soil, surface water, soil and groundwater, plant groups, air that are the subject of various environmental studies.
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Statement of the problem. Modern irrational waste is the result of their growing storage and incompatible with the public the concept of sustainable development in Ukraine. In Ukraine there are at least 12538 landfills, of which 6690 and 5317 unauthorized disordered. It is about 160 thousand hectares. It is one of the highest accumulation of waste in the world, in 2005 in Ukraine 2423 landfills unauthorized total area of ​​222,5 hectares was found and closed [3]. Rate of increase of MSW volumes in Ukraine exceeds the world trends by 2–3 times and make 10 % or more [8]. However, a clear idea of ​​the means of inspection and the landscaping is missing. The problem of warehousing and storage of waste is now one of the most urgent and vital for Ukraine environmental and economic problems.

Analysis of recent research and publications. The estimation of the ecological state of land occupied and waste handling facilities was made by Tatiana Orlova. Thus, a solid waste can produce useful properties. 
G. G. Geletukha and Z. A. Martsenyuk analyzed production technology and the use of biogas in landfills. 
S. Onischenko and M. Samoylik in their work «Ecological and economic evaluation of pollution in the system environmentally safe development of regions of Ukraine» examined in detail the problem of pollution in the NPS system sustainable development of regions of Ukraine, as well as important environmental and economic problems today – management of solid waste and use of bioenergy potential regions of Ukraine. The air and the area around the proving ground suffer from pollution from solid waste. These studies highlighted in the works «Methods for calculating quantitative characteristics substances into the atmosphere from proving ground of household of solid waste and industrial» N. F. Abramov, E. S. Sannikov, K. B. Rusakov and «Environmental safety of air around the areas of solid waste» N. V. Nauchu, A. O. Wodyanuk. General theoretical and methodological issues of environmental aspects of solving economic problems and the effectiveness of conservation measures related to the problems of waste management, developed in the works of Balatskyi O. F., Bystryakov I. K., Borschevskyi P. P., Boone E., Doroguntsov S. I., Kaczynski A. B., Limarenko V. O., Mischenko V. S., Mel’nyk L. G., Hans L. Shevchuk V. Y. etc. A significant contribution to the development of the definition of environmental priorities in the environmental performance of waste management, including solid waste, as well as guidance and regulatory support relevant activities, made works of Vashkulat M. P., Wilson D., Horlytskyi B. O., Dreyer A., Manelys B. G., Mischenko V. S., Matorin E. I., Nykolskyi K. S., Segal I. J., Stolberg F. V. etc., but many aspects of waste management, including solid waste, are not resolved.

The aim of this work is to study the impact of solid waste on the environment and develop ways to improve the ecological state of the environment in area of ​​ their influence.

To achieve this goal we were going to solve the following tasks:
- To examine and justify the environmental impact of solid waste on the soil, water and air;

- To assess the impact of proving ground sites on the environment (soil, water environment and air) in general in Ukraine and Poltava region;

- Make recommendations of measures to minimize pollution around proving grounds.

Research methods: field, methods of mathematical statistics, economic evaluation.

Subject of research – the processes occurring in the environment (soil, water and air) influenced by landfill.

The practical significance. The study is a comprehensive analysis of the impact of a functioning landfill on the environment and can be used for the development of modeling and forecasting the impact of such facility on the environment.

 Results of the research. In this work the impact of solid waste on soil, water and air environment, detailed analysis of the impact of Poltava landfill for drinking water (as of 2015) is studied.

Our research of Poltava drinking water near landfills indicates that the coloration of water exceeds allowable performance and availability of iron in the water at 2,5 times of the permitted limit.

Situation on a nowadays with wastes are irrational, it is the result of their growing storage and incompatible with the public the concept of sustainable development in Ukraine. In Ukraine there are at least 12538 landfills, of which 6690 and 5317 is unauthorized disordered. It is about 160 thousand hectares. It is one of the highest accumulation of waste in the world, in 2005 in Ukraine 2423 unauthorized landfills of ​​222,5 hectares of total area was found and closed [1]. Rate of increase in volumes of MSW in Ukraine exceeds the world trends by 2–3 times and make 10 % or more [2]. However, a clear idea of ​​the means of inspection and the landscaping is missing. The problem of warehousing and storage of waste is now one of the most urgent and vital for Ukraine by environmental and economic problems.
Solid domestic wastes, according to the Law of Ukraine «About Wastes» are special structures designed to isolate and disposal of solid waste, and should ensure sanitary and epidemiological safety of the population. In landfills must be ensured static stability of MSW into account the dynamics of compaction, salinity, gassing, the maximum load per unit area, the possibility of rational use of the site after the landfill closure. However, the vast majority of landfills in Ukraine do not meet sanitary standards. As a result, there was a large number of environmental problems. Namely, groundwater pollution filtrate from these dumps, polluted by infiltration of water into underground aquifers and migration of polluting components together with an underground stream. The most vulnerable components of the environment is groundwater and surface water, the rocks of the aeration zone, as polluted air. Preventing the risk of pollution from landfills and solid waste dumps depends on knowledge of the patterns of migration of chemical elements and compounds.

Pollution from solid waste in the ground covered with waste, infiltration and groundwater, despite the established treatment facilities. When pollution comes in large quantities, dissolved oxygen content is reduced to a level which is not enough for living organisms. By sharp decrease in the intensity of biochemical processes leading by heavy metals (Pb, Cu, Zn, Cd, Hg), contained in household waste. They are also characterized by mutagenic and toxic effects on living organisms in the soil [3].

The soil cover is one of consigned environments. Its ecological status largely depends on various factors. The main sources of pollution within the landfill impact are: filtrate sewage, acid goudron, presented in the atmosphere of pollutants entering the soil, and it is available in mobile form of toxic substances partially absorbed by plants, partly by rain and meltwater penetrates into underground aquifers.

Quality of drinking water on the street Ozerna in the village Makuhivka, the nearest settlement to Poltava landfill of MSW [4].
1. Drinking water quality (organoleptic properties)

	number p/p
	SR test method
	Name
	Acceptable level
	Actual value

	1
	coloration
	GOST 3351-74
	not more than 35 degrees
	40 degrees

	2
	smell at 20 0C and when heated to 60 0C 
	GOST 3351-74
	Not more than 3,3 points
	3,3 points

	3
	on the standard scale turbidity
	GOST 3351-74
	Not more than 2,03 mg/dm3
	1,7 mg/dm3

	4
	Taste and flavor at 20 0C
	GOST 3351-74
	Not more than 3 points
	3 points


Coloration of drinking water near Poltava landfill exceeds the maximum allowable parameters according to GOST 3351-74. An hour later sampled with transparent color became dark gray.

2. Drinking water quality (physical and chemical indicators)

	number

p/p
	name
	Indicator One
	SR test method
	permissible levels
	actual value
	error

	1
	iron
	mg/dm3
	GOST 4011-72
	not more than 1,0
	2,5
	+/-  25 %

	2
	Total hardness
	mmol/dm
	GOST 4151-72
	not more than 10,0
	2,6
	+/- 15 %

	3
	Eventual
	mg/dm3
	GOST 18164-72
	Less than 1500,0
	160,0
	+/- 12 %

	4
	Nitrates
	mg/dm3
	GOST 18826-73
	not more than 50,0
	Less than 0,1
	+/- 30 %

	5
	Aluminium
	mg/dm3
	GOST 18165-89
	Actual value
	less than 0,02
	+/- 30 %

	6
	Water pH
	pH
	ISO 4077-2001
	6,5–8,5
	7,1
	+/-0,1 pH

	7
	Calcium
	mg/dm3
	ISO 6058: 2003
	Actual value
	38,1
	+/- 15 %

	8
	Manganese
	mg/dm3
	GOST 4974-72
	Not more than 0,5
	0,14
	+/- 25 %

	9
	Chloride
	mg/dm3
	GOST 4245-72
	not more than 350,0
	12,4
	+/- 30 %

	10
	Polyphosphates remaining
	mg/dm3
	GOST 18309-72
	Actual value
	0,05
	+/- 30 %

	11
	Hydrogen carbonates
	mg/dm3
	GOST 23268.3-78
	Actual value
	109,8
	+/- 15 %

	12
	Permanganate oxidation
	mg/dm3
	GOST 26449.2-85
	not more than 5,0
	1,8
	+/- 30 %

	13
	Nitrites
	mg/dm3
	GOST 4192-82
	Less than 3,3
	Less than 0,003
	+/- 50 %

	14
	ammonia nitrogen
	mg/dm3
	GOST 4192-82
	Not more than 2,6
	0,57
	+/- 25 %

	15
	Fluoride
	mg/dm3
	GOST 4386-89
	Not more than 1,5
	0,18
	+/- 18 %

	16
	Total alkalinity
	mmol/dm3
	GOST ISO 9963-1: 2007
	Actual value
	1,4
	+/- 15 %

	17
	Magnesium
	mg/dm3
	GOST ISO 6059-2003
	Actual value
	8,5
	+/- 20 %

	  Hardware: SF-2000, weight 200-VLR, ionomer I-160M


Evidence show that the presence of iron in the water in 2,5 times exceed the permitted limit, in accordance with GOST 4011-72.

The unsatisfactory state of geological and adjacent environments in zone of influence of landfills and unorganized dumps due to the fact that waste places do not meet sanitary standards and operated without the use of preventive measures and secure their isolation from groundwater. Since groundwater from landfill waste into the soil gets a lot of pollutants, which are then sent to the ground (especially ground) water and open water, leading to contamination of sources of water supply. In addition, due to uncoupling of organic waste materials, especially those that rot easily formed with an unpleasant odor gases (NH3, H2S, C8H7N, mercaptans) that pollute the air. These negative developments affect the formation of hydrochemical dangers and hazards of air pollution.

Atmospheric air is contaminated with decay and burning of waste and landfill evaporation. The combustion waste products of combustion into the atmosphere: dust 150–250 mg/m³; SO2 – 50–200 mg/m³; HCL – 200–1000 mg/m³; CO – 0,3 %; aldehydes and organic acids – 0,3–1,5 %; carcinogens – 6,5–7 mg/t of waste; HF tracks available and dioxins [1].

Even the burning of solid waste in special plants that is in big cities, combustion products come into the atmosphere. Slag accumulates, and its surface is a powerful source of dust.

One of the main impacts of solid waste in the atmosphere is landfill gas – gas that is formed by the anaerobic fermentation of waste in the landfill body. The main components of landfill gas are greenhouse gases: carbon dioxide and methane. In addition, dumps contain many toxic organic compounds that are sources of air pollution and odor. Excretion of LG depends on many parameters: humidity, acidity, density, chemical and morphological composition and shelf life of solid waste. The morphological structure of MSW is critical to LG of intensity and for his selection [5]. It greatly depends on the development of the country, season, geographical location.


It is known that the maximum amount of LG formation is observed in the first years of generation when the main contribution with materials easily degradable (food, paper, wood) [6]. The share of long-term emissions due to materials difficult to decompose, have no more than 20 % of total emissions. But given trend in the increase of solid waste materials such today we see an increase in the volume of long-term issues, and therefore the challenge of monitoring dormant landfills, which are sources of emission LG for hundreds of years after the landfill closure. Besides the main components of the LG landfills are such microcomponents: toluene, ammonia, xylene, carbon monoxide, nitrogen dioxide, formaldehyde, ethylbenzene, sulfur dioxide and hydrogen sulfide. The total volume is less than 3 % of total biogas. However, the maximum permissible concentration of these gases is significantly lower than the permissible level of methane (100–1000 times). Therefore, it is expected that they may have toxic effects on living organisms, including the humans.

To determine the output of biogas during its active generation can use equation [7].

QW = 10-6 × R × (100 - W) × (0,92 × F + 0,62 × C + 0,34 × P)

where QW – specific biogas yield for the period of its active generation, kg/kg of waste;

R – content of organic component in the waste, %;

F – content of fat-like substances in the organic component of waste, %;

C – content of carbohydrate substances in the organic component of waste, %;

P – content of proteins in the organic component of waste, %.

Analyzing conclusions can be drawn about the need for strict control over the state and organized unauthorized dumps. The studies of soil and air in the area of ​​influence of illegal dumps waste showed that the content of harmful substances in the soil as well as in the air is much higher than the MAC.


The main priorities in the field of waste management:

- Introduction of EU standards for the legal framework of Ukraine in the field of waste management;

- Minimizing waste through the development and introduction of technologies of cleaner production, improve the environmental performance of products, reduction of packaging materials per unit of output;

- Reduction of anthropogenic impact of waste on the environment, particularly in the areas of industrial concentration;

- Development of secondary resource use with the appropriate infrastructure that will ensure stable operation of processing plants.

- Improvement of technical (standards), methodical, organizational and information support of waste management.

It can be concluded that due to the growth of production and consumer activity of the population, inefficient use of resources, limited involvement of secondary resources in production, lack of effective organizational and environmental mechanisms to encourage recycling of waste, solid waste problem has become global. There is a need for a system of waste management at local and regional levels with reservation of land for waste management facilities optimized for environmentally safe technologies. It is also necessary to improve a differentiated export of solid waste, and their processing [8].
 
Municipal solid waste sanitary carry considerable risk, because there is a favorable environment for the development of parasitic fauna of pathogenic organisms (typhoid, dysentery, tuberculosis and others), breeding sites are carriers of infectious diseases, rodents and flies.


With increased wind volatile components trash pollute a large area near the landfill.

As the results of the evidence we see that under the influence of solid waste, the example of Poltava landfill is contamination of underground and surface water. Thus, chemical analysis of water from the well of the nearest settlement to Poltava dump, village Makuhivka revealed the presence of significant quantities of metals (manganese, lead, aluminum, cadmium). Contaminated soil filtrate water flowing to the river Kolomak is serious, permanent, multi-source pollution, the effects of which should be eliminated or minimized. Under the influence of solid waste products is soil contamination leaching, separation odor, waste spread of wind, spontaneous ignition of landfills, uncontrolled methane and unaesthetic appearance is only part of the problem, which worries environmentalists and made serious opposition from local residents. However, due to the large number of reasons (including the main is the lack of available land for new landfills, lack of funds for their construction, or the introduction of advanced technology waste) MSW landfills continue to operate. Therefore it becomes necessary to landfills implementing conservation measures that will reduce their burden on the environment. One of the most urgent and effective measures is the installation at the sites of collection and utilization of landfill gas.
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