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Poltava Region is one of the leading oil and gas extraction regions of Ukraine. Almost 40 % of Ukrainian gas and every fifth ton of oil with condensate are extracted from depths of Poltava Region, which have unique fields of fuel and power as well as mineral resources. However, during extraction, transportation and processing of oil and gas condensate, oil spills occur, which is associated with accidents and unauthorized ties-in. The result is polluted soil, ground and surface water. We have identified the major negative results of influence on the soil ecosystem gas condensate. It was experimentally determined that the basic physical and chemical properties of soil contaminated with a mixture of gas condensate and comparison with uncontaminated soil mineral oil in Poltava. Conclusions were made concerning the suitability of the soil for agricultural use and possible ways to improve it. There were appeared some problems that should be solved for improving soil Poltava.
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Problem definition and its relationship with scientific or practical tasks. At the beginning of XXI century contamination of natural ecosystems of all kinds of waste, emissions, and various types of industrial production in many countries has become global and put humanity on the edge of ecological disaster. Almost all countries are interested in using of fuel resources in order to enrich, but not to solve the problem of rational using and conservation of natural ecosystems. The majority of researches are focused on problems of exploitation of oil and natural gas extraction, but they don’t consider about much larger problems that appear during the process. In particular, soil contamination by these dangerous fuel resources and the status of soil cover from such contamination.

Nowadays oil, gas and condensate are the most important varieties of mineral and energy resources. The state accounted 323 deposits of oil, gas and gas condensate for the balance of Ukraine. During the last years the amount of annual hydrocarbon production was about 4 million tons of oil and condensate and 18 billion m3 of gas, equal to respectively to 10% and 20% of these primary products, the country consumes annually [1]. Today's priority element of the economy of Ukraine is considered oil and gas complex which has become one of the most dangerous sources of pollution of the biosphere. 
In Ukraine industrially developed about 200 fields, which is the basis of oil and gas industry. To date, the industrial operation is 47 fields are operated two gas storage facilities. Promising for oil and gas is considered the Donets-Dnieper region, which account for almost 85% of the country's hydrocarbon resources. Just discovered gas deposits in the Carpathians, expanded search for oil in the Black Sea shelf. Even the fact that oil and gas industry belongs to one of the most profitable in Ukraine, can reduce the harmfulness of appropriate mineral and energy of hydrocarbon compounds in the environment. Because virtually all sectors - industry, transport, defense sector, the problem of environmental pollution in the process gas condensate production, transportation and, as a result of accidents related to mechanical damage pipelines, aging equipment maintenance facility, as well as unauthorized cutting into oil pipelines to steal [2]. The main component that undergoes the most negative impact on the oil and gas industry is the soil cover, which first takes the blow in the occurrence of accidents or spills. Almost 70% of the country is agricultural land because of soil contamination by oil and gas condensate threatens agricultural Ukraine.

Analysis of recent research and publications. There are over a relevance of impact of energy sector on components of environment and soil ecosystem conceived various scholars since the late sixties. 
A great amount of recent scientific papers about problems of development of oil and gas industry offers approaches of solving some specific environmental problems concerning its exploitation. For example, it would be nice to pay attention on Essays of such authors as Alimov O.M, Amosha A.I, Voronchuk M.M, that highlight common environmental problems of the fuel and energy complex [3]; Makogon Y.Y., Yaschenko, Chylikin A.I., Dovzhok E.M., who are dealing with problems of ecological safety management [4]. It should be remarked on Essays of such Russian scientists as: Pleshakov E.V., Mazlovoyi O.A., Shaharovoyi L.B., offering environmental solutions in the oil and gas sector [5]. Not considering issues relating negative impact. Problems of negative impact on oil and gas condensate pollution of soil (that was due to the choice of the research), were not solved. 

The purpose and objectives of the work were: to analyze gas pipelines of Poltava region, experimental determination of physical and chemical analysis of gas condensate contaminated soil with a mixture of different prescription: 6 months, 12 months, 36 months and of comparison with uncontaminated soil mineral oil. Draw conclusions about the impact of pollution on soil. Provide advice on the possibility of restoring contaminated soil. 
Materials and methods research. Soil samples were selected in accordance with the standards [6] selected in areas of the greatest contamination of soil with a mixture of results of gas condensate accidents, spills and results of unauthorized cutting into pipelines during different time periods. The Sample for comparison with the soil was taken from the ecologically cleanest corner of Poltava region – the Dendrological park. 

According to the methodic [7-10] we have experimentally determined main basic physical and chemical figures of soil samples. During the complex study of soil we have identified: soil moisture absorbent thermostatic and hydrostatic methods, moisture content, density, exchange acidity, organic matter content, pH of the aqueous extracts, weight loss on ignition, the content of soluble salts in the aqueous extract of soil; as well as we provided a qualified analyzes of water samples of the soil in order to identify its toxic contaminants; and also conducted a correlation analysis of the results.

The main material of the study. Poltava region is located in the central part of the forest-steppe zone of Ukraine ad it is with a temperate-continental climate. It was named "Oil"  since 1966, after the establishment of  the association "Ukreastoil " - the oil center of Poltava and its  adjoined areas. Poltava oil and gas exploration area includes 7 fields located in Poltava, Dnipropetrovsk and Sumy regions (Glinsko-Rozbyshivske, Reshetnyakivske, Lymanske, Malosorochynske, Radchenkivske, Suhodolivske, Sahaydatske). Poltava region is known as having the largest network of pipelines, as it relates to the Dnieper-Donets oil and gas Field. Thus, producing 5% of a country's industrial output, Poltava produces 20.5% of oil and gas condensate and 34.8% of natural gas country at the same time. 

The main problem of the region is a significant salinity of 226 hectares soils of arable lands with a varying level of shale oxidation (mainly at the Southern part of the region). The main cause of the type of degradation is emission of brine water, the use of chemicals in drilling and maintaining of wells and enhancing of oil recovery. The presence of well-developed industry increases the likelihood of emergencies. According to the data released by the Department of Environment and Natural Resources of the State Administration of analytical control of Poltava region: the humus content in the soil of the region decreased till 0.2%-0.6% since the 60-ies of the past century. Among of objects of the industry the greatest negative impact on the condition of land in the region is establishment of enterprise of oil and gas field. It could be due to the construction and exploitation of gas-oil wells, and due to the damaging of pipelines mainly made intentionally in order to steal gas condensate [11]. It was chosen Poltava region as an object of study, being particularly Dykanka area, as it inherent rather a dense network of pipelines. 
relates to moderately polluted area, which has the same environmental problems and the whole country, just with some specificity (According to results of studies of Ukrainian scientists). 

During the studies we have selected four samples of soils from Lyhachivka village at Dikanka Region, they are: an uncontaminated one and three soil samples which were taken from the emplacement of gas condensate spill. 
     The results of an experimental study of soil samples are presented in Table 1.

Table 1. Basic physical and chemical characteristics of soil samples
	Soil samples parameters
	Sample №1

Uncontamineted soil, Poltava,

region Dendropark
	Sample №2

Uncontamineted soil, region

Dykanka
	Sample №3
Mykhailivka

6 months

strong

contamination
	Sample№4

region forest

12 months
	Sample №5

Lyhachivka

36 months

(remediation

work)

	1
	2
	3
	4
	5
	6

	Determination of humidity of soil
	2,8 %
	1,4 %
	4,2 %
	3,1 %
	11,7 %

	The content water of crystallization
	1,21 %
	5,66 %
	17,4 %
	5,76 %
	50,5 %

	Organic substances content
	2,61 %
	1.13 %
	1.23 %
	1,2 %
	6,3 %

	Humus level
	2,35 %
	0,96%
	1,05%
	1,02%
	5,36%

	Weight loss on ignition
	6,7 %
	8,19 %
	23,88 %
	10,06 %
	68,5 %

	Zeolite content
	93,29 %
	91,81 %
	76,12 %
	89,94 %
	31,5 %

	Exchange soil activity
	1,22 ml
	1,4 ml
	5,33 ml
	1,9 ml
	3,44 ml

	pH of the aqueous extracts
	7,81
	7,6
	8.40
	8,55
	6.85

	Soluble salts total content
	108,3 mg/L
	119.03mg/L
	184.29mg/L
	188.1mg/L
	407.91mg/L

	Hydrogen ions carbonate total content
	50,90 mg/

0,835 meq
	27,46mg/

0,451 meq
	88,473mq/

1,45 meq
	61,02mg/

1,00 meq
	48,8mg/

0,80 meq

	Chlorid ions total content
	36,84 mg /0,549 meq
	31,00 mg/

0,455meq
	37,21 mg/

0,555meq
	77,6 mg/

1,14meq
	26,59mg/

0,392meq

	Calcium ions total content
	13,45 mg/

0,671meq
	9,03mg/

0,451 meq
	12.02mg/

0,599 meq
	15,03mg/

0.75 meq
	14.032mg/

0,7meg

	Magnesiun ions total content
	6,601 mg /

0,5432 meq
	3,65 mg /

0,3 meq
	11,54 mg /

0,949 meq
	8,51 mg /

0,7 meq
	13,37 mg /

1,1 meq

	Sodiun ions total content
	8,2 mg /

0,1712 meq
	33,3 mg /

0,695 meq
	23,63 mg /

0,493 meq
	21,14 mg /

0,441 meq
	210.3 mg /

4,4 meq

	Sulphate ions total content
	7.836 mg /

0,341 meq
	37,79 mg /

1,644 meq
	11.423 mg
0,497 meq
	4,8 mg /

0,21 meq
	94.95 mg /

4,129 meq

	Nitrate ions total content
	0,3 mg /

0,005 meq
	0,55 mg /

0,0092 meq
	1,2 mg /

0,003 meq
	1,25 mg /

0,0042 meq
	6,5 mg /

0,108 meq

	Iron ions total content
	1,53 mg /

0,085 meq
	0,25 mg /

0,014 meq
	1,89 mg /

0,105 meq
	0,17 mg /

0,009 meq
	2,25 mg /

0,125 meq


The results showed that, oil pollution negatively affect the physical, chemical, biological and ion exchange performance of the soil, because there are changes in all aspects. 

  a) changing the fluid and electrolyte balance, which is the main cause of soil salinity; 

  b) is reduced humus of the soil organic matter. 

One can observe that at the hit condensate in soil cover pH tends to the alkaline side. In contaminated soil samples is the growth of nitrate ions, which can cause them to hit aquifers. The contamination of soil gas condensate mixtures of contaminants slow filtration capacity of the soil. Remediation work conducted in test  №5 for the purpose of improvement of contaminated soil leads to the creation of an acidic environment, which correlates with macrocomponent composition of the soil, and can lead to soil salinity.

Conclusions: 

1. The main sources of pollution are oil pipelines, gas-condensate mixture, and oil and gas complex in general. 

2. State condensate production Poltava region requires constant monitoring of the state of soil area. 

3. In recent years there has been a decrease of humus content in the soils of the Poltava region. One reason for this degradation effect of condensate complex. 

         4. Introducing pollution causes clogging pores, resulting in slow filtration of the soil layer. 

5. Pollution causes shearing will oil and gas condensate mixture of aqueous extract of soil in the alkaline side, there is a change in the content and composition of organic matter and the quality of the humus. 

6. In contaminated soil samples is the growth of nitrate ions, which may result in getting them into aquifers, increasing the value of water-soluble salts in contaminated samples can cause soil salinization, which is observed in Poltava. 

         7. Requires finding ways localization condensate spills and soil restoration after condensate contamination. 

8. It is necessary to investigate the possibility of using phytoremediation to analyze the toxicity of the soil and the possibility of its recovery.
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