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SUMMARY 

 
 

The new computer method has been proposed for choosing the best way of planning oil and gas field 

to preserve present and future ecological conditions. The results of a complex system analysis of the 

proposed GIS software and the impact on geological, air, water, soil, biological, social and 

technological environments, it has become possible to obtain the most complete informative map for 

the adoption of the most appropriate alternative when conducting EIA, which will further ensure an 

objective decision-making procedure in the implementation of the development project of the Pasichna 

oil and gas condensate field. 
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Introduction 

 

Recently, more and more attention has been paid to the development of the section "Materials for 

environmental impact assessment (EIA)" as part of project and pre-project documentation. This work 

is carried out in accordance with the Law of Ukraine "On Environmental Examination", state building 

code, sanitary standards and rules, and other regulatory and directive documents (Law of Ukraine “On 

Ecological Examination”, 1995; State construction regulations, 1996; SNiP 1.02.01-85, 1985). Most 

project and research institutions understand the development of the EIA section as a project document, 

although in many national programs the environmental assessment of planned activity is considered as 

a systematic and continuous process (Cherp et al., 2000; Lee, 995). 

 

Methods of investigation 

 

In the period of 1998−2000, the US Environmental Protection Agency jointly with Ivano-Frankivsk 

National Technical University of Oil and Gas with the assistance of the Ministry of Environmental 

Protection of Ukraine, OJSC Ukrnafta, the Ivano-Frankivsk Regional State Administration, and many 

other institutions conducted a demonstrative EIA project for Ukraine on the development of the 

Pasichna oil and gas condensate field. This project was a demonstration of the fact that the assessment 

of environmental impacts by Ukrainian specialists was carried out according to the Western approach 

to processes of this type, but without contradiction to the environmental protection legislation of 

Ukraine (Adamenko and Kalinkin, 1999). 

 

Initial data 

 

The lengthiest and most analytically intensive stage of the EIA process is collection of existing 

information, verification of its reliability, complex processing with forecasting of future negative 

impacts on the environment during the implementation of planned activities. 

 

In many cases, when carrying out EIA, it is necessary to process a large amount of information before 

making any decision; that is, it is necessary to have an assistant that will permit you to quickly receive 

different information, comprehensively analyse it and help to make a decision. Among the means of 

processing and preparing information on environmental assessment, the key position is held by 

geographic information systems (GIS). The main advantage of these systems is high productivity and a 

high level of integration. 

 

Results of investigation 

 

To assess the environmental impact of the proposed activity, that is, to compare the alternatives, 

mathematical models with significant elements of probability are built for all degrees of complexity and 

contribute to the resulting model of the enterprise's further activity. Environmental characteristics are 

marked on maps, which are later converted into numerical values and stored in GIS databases. 

 

This entire process is simplified by computerized graphic overlays (Figure 1). The construction of the 

resulting map is completed in the MapInfo GIS environment by overlaying the corresponding 

environment table (layer), and they are automatically superimposed in layers, placed one above the 

other. 

 

The characteristics can be combined to develop alternative methods that make it possible to choose the 

most optimal option for the further operation of the enterprise. 

 

In the course of the EIA Demonstration Project, several alternatives for the development of the Pasichna 

oil and gas condensate field were developed. These alternatives covered not only the location of 

production and injection wells, but were also aimed at efficient and maximum extraction of 

hydrocarbons with the least damage to the environment and social order of the territory.  
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Among all identified alternatives, the authors of the project left only three as the most optimal for the 

oil production industry for their further consideration and assessment. These are the following 

alternatives: 

 

 Alternative 1 "Proposed Activity" arose and was considered as the most effective for optimal oil 

and gas extraction and the most appropriate from the point of view of oil and gas extraction manage-

ment. According to it, the geological environment will be disturbed by the drilling of 13 extraction and 

7 injection wells with the extraction of 73% of the reserves of oil and gas deposits; the atmospheric 

environment will be polluted by emissions of harmful substances from technological transport, diesel 

generator drives of drilling rigs and stationary sources of emissions from oil industry equipment; no 

wells will be located in floodplains, so channel degradation is not expected to happen, which will min-

imize environmental risk; regarding the groundwater, project wells will increase the volume of associ-

ated water extraction, and in the event of an equipment failure and depressurization of the annular space 

of the operational column of the wells, contamination of groundwater with petroleum products and 

highly mineralized formation waters is possible; as for the soil, with the full scope of the planned work, 

damage to 0.6 km2 of land is expected, with further reclamation of 0.5 km2. 

 

 
Figure1 Model of systemic and analytical overlay of cartographic data of environmental 

factors (Adamenko and Trubenko, 2002) 

 

 Alternative 2 "Maximum Extraction" provides the opportunity for maximum extraction of re-

serves by near-contour flooding of the field, which is provided for in two options in the technological 

project. Taking into account the current state of the environment and existing modern socio-ecological 

problems, the following were assessed in the EIA process: geological environment (the degree of envi-

ronmental disturbance of 30 production and 10 injection wells and removal of 82% of oil and gas re-

serves); atmospheric and water environment (expected and estimated impact, as in the previous alter-

native but in larger volumes); regarding the soil cover, with the full extent of the planned works, it is 

expected that an area of 1,1 km2, will be damaged, with further reclamation of 0,9 km2. 

 

 Alternative 3 "Rejection of Activity" was considered as a basic option for assessing and com-

paring the forecasts of environmental impacts and consequences of the implementation of the previous 

two alternatives. According to the alternative, the production of oil, gas and gas condensate will be 
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carried out by the existing fund of wells without additional drilling of new ones. If this alternative is 

adopted, the oil industry infrastructure will remain unchanged. Taking into account that the alternative 

"Rejection of Activity" is the basic option for comparing alternatives and forecasting the expected en-

vironmental consequences, the current state of the environment and existing socio-ecological problems 

have been studied in detail, with the aim of further minimizing environmental impacts and conse-

quences, based on current environmental regulations and restrictions. According to the alternative, fur-

ther exploitation of the field will be carried out by the existing fund of wells (2 gas and 10 oil) with the 

extraction of 26% of the reserves of hydrocarbon deposits. All drilled wells are located outside the water 

protection zones of rivers, and the quality of surface water within the influence of the oil collection 

equipment meets the current sanitary and hygienic requirements, but in emergency situations, pollution 

of the rivers in the places of pipeline transitions is possible.  

 

Recommendations and conclusions 

 

As a result of the work carried out, it has been established that the most ecologically safe alternative is 

definitely the third alternative, since its actions do not envisage any new oil industry construction, and 

the exploitation of the field will be carried out by the existing fund of wells (10 oil and 2 gas wells) and 

oil gathering equipment (18 km of pipelines, 3 oil collection points, 11 combs, etc.). But this alternative, 

due to its economic unprofitability, was further considered and evaluated as a basic (background) option 

for comparison with other alternatives. 

 

For each of the considered alternatives, systemic analytical fields of environmental factors were built 

in the MapInfo GIS and compared according to the degree of disturbance, pollution and technological 

danger, taking into account possible natural and anthropogenic ecologically dangerous processes 

(Figure 2).  

 

As a result of a complex system analysis of the proposed GIS software and the impact on geological, 

air, water, soil, biological, social and technological environments, it has become possible to obtain the 

most complete informative map (Figure 3) for the adoption of the most appropriate alternative when 

conducting EIA, which will further ensure an objective decision-making procedure in the 

implementation of the development project of the Pasichna oil and gas condensate field.  
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Figure3 Scheme of the location of the project well sites of the 

Pasichna oil and gas condensate field according to the activity 

alternatives 

 

 

Figure2 Systemic analytical map of the natural environment of the Pasichna 

oil and gas condensate field 

 

 


