
Monitoring’2022   

 

 

XVI International Scientific Conference “Monitoring of Geological Processes 

and Ecological Condition of the Environment” 

15–18 November 2022, Kyiv, Ukraine 

 

Mon22-153 

Study of environment contamination with petroleum products in 

the region of Bila Tserkva eco-industrial park 

R. B. Havryliuk (Institute of Geological Sciences of the National Academy of Sciences of Ukraine), 
*O. M. Shpak (Institute of Geological Sciences of the National Academy of Sciences of Ukraine), 

Y. O. Negoda (Institute of Geological Sciences of the National Academy of Sciences of Ukraine), 

O. I. Lohvinenko (Institute of Geological Sciences of the National Academy of Sciences of Ukraine), 

O. G. Nikitash (Institute of Geological Sciences of the National Academy of Sciences of Ukraine)  

SUMMARY 

This paper describes the study of environment contamination with petroleum products in the 

region of Bila Tserkva, the source of which was a former aircraft repair plant. The features of 

the formation of ecological and hydrogeological situation on the territory of the research 

under the influence of petroleum contamination are considered in order to develop the system 

of control of potentially negative impact on the environment and plan remedial actions. As 

part of the creation of Bila Tserkva eco-industrial park on the base of Bila Tserkva Cargo 

Aviation Complex, considerable attention should be paid to monitoring of the petroleum 

contamination source on the territory of the eco-industrial park in connection with spreading 

of groundwater contamination towards the arboretum Oleksandriya. 
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Introduction 

The urgency of this research is determined by the large-scale environment contamination with 

petroleum products in Ukraine. As evidenced by the results of the research conducted over more than 

twenty years, the vast majority of objects whose activities are related to the large using of petroleum 

products, namely oil refineries, military airfields, fuel storage bases, etc. are contaminated (Ognianik 

et al., 2014). Such an object is the territory of Bila Tserkva Cargo Aviation Complex (BCAC) (former 

Bila Tserkva Aircraft Repair Plant – BARP), next to which is the State Arboretum Oleksandriya that 

represents a unique monument of landscape art of Ukraine and the Ros River. 

This paper considers the features of the formation of ecological and hydrogeological situation within 

the arboretum Oleksandriya under the influence of petroleum contamination from the technogenic 

loaded area of BCAC in order to develop the control system of potentially negative impact on the 

environment and plan remedial actions. 

This research was carried out in the frame of projects “Hydrogeological substantiation of the control 

system of the impact of eco-industrial parks on the environment” (State registration number: 

0121U108099) and “Geological research for mitigation and adaptation to climate change in Ukraine” 

(State registration number:  0122U002540). 

Materials and methods 

Ecological and geological studies conducted at the site included surveys of the contaminated area, 

identification of existing and potential sources of contamination, drilling of monitoring wells, 

monitoring of environment contamination with measurements of groundwater and petroleum product 

levels in wells, sampling of groundwater, surface water, and soil. Laboratory studies to determine 

petroleum product contents in water and soil samples were performed using the automatic petroleum 

product analyzer “Mikran” in the laboratory of Groundwater Protection Department of the Institute of 

Geological Sciences of the NAS of Ukraine. 

Ecological and geological research of the contaminated area 

Ecological and geological studies of environment contamination with petroleum products within the 

West cascade of ponds of the arboretum Oleksandriya and adjacent areas started in 1990 in 

connection with the appearance of petroleum products in surface water of the ponds of the Western 

ravine. Thus, petroleum product concentrations varied from 0.12 to 4.94 mg/dm
3
 in the Poterchata 

pond, from 0.07 to 4.40 mg/dm
3
 in the Rusalka pond, and from 0.04 to 3.68 mg/dm

3
 in the Vodyanik 

pond, which is tens and hundreds of times higher than maximum limited concentrations (Plyaskach, 

2004). 

In 2000-2001 Groundwater Protection Department of the Institute of Geological Sciences of the 

National Academy of Sciences of Ukraine studied the ecological and geological situation of this 

territory in accordance with the Program for the Destruction of Heavy Bombers and Cruise Missiles 

Air Bases and in 2006-2007 under the Program for Elimination of the Consequences of Groundwater, 

Surface Water and Soil Contamination in the arboretum Oleksandriya in Bila Tserkva, Kyiv region. 

These studies revealed that the main sources of subsurface contamination with petroleum products in 

the area adjacent to the arboretum Oleksandriya were BARP facilities such as fuel and lubricant 

warehouses, an aircraft repair plant, engine repair and testing shops, and a petrol station (Fig. 1). 

Three lenses of mobile petroleum products with a thickness up to 2.5 m located on the water table of 

the aquifer of submarine water-glacial deposits were found and deliniated (Bricks and Negoda, 2008). 

Groundwater contamination with dissolved petroleum products covered all three ravines of the 

arboretum ¬ Western, Central and Eastern and the ravine “Forester's House”. The maximum contents 

of petroleum products in groundwater (30 mg/l) and in bottom sediments (5600 mg/kg) were found in 

the upper Poterchata ravine at the place of groundwater discharge (Negoda et al., 2014). As the waters 

of ponds of all cascades are discharged into the Ros River, the ecological situation in the arboretum 

also significantly affected on the state of the Ros river basin, which is the main source of drinking 

water for the residents of Bila Tserkva and many other towns downstream.  

Despite the implemented remedial actions in some parts of the arboretum Oleksandriya (the 

application of vertical and horizontal protective drainage systems on the way of groundwater flow 

contaminated with petroleum products), environment contamination continued. The biocenoses of the 

https://context.reverso.net/перевод/английский-русский/urgency
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arboretum were threatened with degradation due to environmental disturbances resulting from the 

long-term contamination of the territory with petroleum products from the adjacent military airfield 

and BARP. Prolonged contamination has negatively affected on the state of the woody and 

herbaceous vegetation, and the high overall toxicity of soluble hydrocarbons in the western cascade of 

ponds has killed fish (Galkin, 2011). 

Western ravine

Eastern ravine

8

 
Figure 1 The overview scheme of the research area: 1 – boundary of the arboretum territory; 2 – contour line; 

3 – geological environment contaminated with petroleum products (by Pravoberezhna Geological Expedition, 

1990); 4 – a fuel and lubricant warehouse; 5 – a cascade of artificial ponds (Poterchata, Rusalka and 

Vodyanik); 6 – a layer of mobile petroleum products (by the Institute of Geological Sciences, 2007); 7 – an 

aircraft repair workshop – the source of groundwater contamination; 8 – wells recommended to be included in 

the state groundwater monitoring system of Ukraine (by the Institute of Geological Sciences, 2021) 
 

In 2019, within the framework of the agreement on scientific cooperation between Institute of 

Geological Sciences of the National Academy of Sciences of Ukraine and the State Arboretum 

Oleksandriya of the National Academy of Sciences of Ukraine the researchers of Groundwater 

Protection Department carried out a survey of the contaminated area. It was established that petroleum 

contamination of the cascade of ponds in the Western ravine of the arboretum Oleksandriya continues 

to this day. The signs of dissolve petroleum product flow discharge into the mouth of one of the 

lateral troughs crossing the western slope of the ravine (the Poterchata pond) were revealed (Fig. 2). 

This gives reason to believe that contaminant migration from the groundwater recharge area, where 

contamination sources locate, to the place of groundwater drainage in the Western ravine through 

moraine sediments occurs in high conductivity layers formed by fluvioglacial sand (Bricks et al., 

2020). In order to confirm this assumption and solve the problem of groundwater and surface water 

protection within the arboretum, observation posts must be set up in places where petroleum products 

are expected to enter the ponds.  

In 2021-2022 study of the contaminated area has been continued. The field works included sampling 

of soil, surface, groundwater within the cascade of ponds in the Western ravine to identify the places 

of primary petroleum product entry, inspection of existing observation wells and drilling and 

installation of additional ones, and periodic measurements of water and petroleum product levels in 

observation wells. Several observation wells drilled more than 30 years ago into the aquifer in the 

fractured zone of crystalline Precambrian rocks were deconserved. Since this aquifer lies first below 

the surface, it has undergone the main contamination. Testing of these wells revealed groundwater 

contamination with petroleum products. Two of these wells have been recommended to be included in 

the state groundwater monitoring system of Ukraine (Fig. 3). 

According to the latest monitoring data in 2022, a mobile petroleum product layer with a thickness of 
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0.15-0.33 m is found in all observation wells located on the western slope of the Poterchata pond. 

Dissolved hydrocarbon concentrations in waters of the Poterchata pond reach 1.18-1.22 mg/l. 

 
Figure 2 Petroleum contamination of surface water of the Poterchata pond and petroleum product flow 

discharge on the surface (2019) 
 

 
Figure 3 The well in the lower Poterchata ravine (the right bank) recommended to be included in the state 

monitoring network (2021) 
 

Thus, the results of these research indicate a negative impact of petroleum contamination on the 

environmental situation in the arboretum Oleksandriya. It is necessary to carry out a detailed survey 

of the contaminated area including the territory of the eco-industrial park, investigate the cascade of 

ponds, determine the main ways of petroleum product entering with a groundwater flow the surface 

water of ponds and establish an observation well network in the direction of these ways, as well as 

monitoring of petroleum contamination and sampling of soil, groundwater, surface water and bottom 

sediments. 

Creation of Bila Tserkva eco-industrial park 

At present, Ukraine is a part of the global program of eco-industrial parks (GPEIP) implementing by 

the United Nations Industrial Development Organization (UNIDO). The goal of GPEIP is to 

demonstrate the benefits of eco-industrial parks (EIP), which are to increase resource productivity and 

improve the economic, environmental and social performance of enterprises, as well as to promote 

inclusive and sustainable development (Implementation…, 2017). In 2020, Bila Tserkva Cargo 

Aviation Complex which is established on the basis of the existing production facilities of the aviation 

industry, provided with the necessary infrastructure and also has a favorable geographical location, 

logistics connection, industrial production and strong economic potential to attract investment, 

became a member of GPEIP in Ukraine (http://bcavia.com...). Participation in GPEIP will enable to 

use the experience of leading companies and implement global practices in the field of ecology, 

energy efficiency and sustainable development. The transformation of the industrial site of BCAC 

located next to the arboretum Oleksandriya and the Ros River into an eco-industrial park should assist 

to solve the problem of environment contamination with petroleum products. 
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As part of this research, considerable attention is paid to monitoring of the petroleum contamination 

source on the territory of BCAC in connection with the spread of groundwater contamination to the 

territory of the arboretum Oleksandriya. The results of this research will allow to create the control 

system of potentially negative impact of eco-industrial parks on the environment, in particular, the 

spreading of petroleum contamination in groundwater towards the arboretum Oleksandriya, increase 

both environmental and economic efficiency of remediation measures, and promote the solution of 

current environmental problems related to groundwater contamination with petroleum products. 

Improvement of the ecological state of the contaminated territory of the arboretum Oleksandriya will 

contribute to the preservation of historical park compositions and valuable plant communities as well 

as the development of tourism. 

Conclusions 

Subsurface contamination with petroleum products of the arboretum Oleksandriya was revealed in the 

early 1990s. The source of contamination is the territory of the former BARP. In 2000-2007, 

ecological and geological studies revealed mobile petroleum product lenses with a thickness up to 

2.5 m on the water table of the aquifer formed of submarine water-glacial deposits. Groundwater 

contamination with dissolved petroleum products, which covered all three ravines of the arboretum 

and the ravine “Forester's House”, was found. The maximum contents of petroleum products in 

groundwater and bottom sediments were recorded at the upper Poterchata ravine. 

Despite the implemented remedial actions (in 2000s), petroleum contamination of the cascade of 

ponds in the Western ravine of the arboretum Oleksandriya continues to this day. A mobile petroleum 

product layer with a thickness of 0.15-0.33 m is observed in all wells located on the western slope of 

the Poterchata pond, and dissolved hydrocarbon concentrations in surface water of the Poterchata 

pond are 1.18-1.22 mg/l. Groundwater contamination has been first confirmed in the crystalline 

aquifer in two deconserved wells. These wells are recommended to be included in the state 

groundwater monitoring system of Ukraine. 

In this situation, it is necessary to carry out a detailed survey of the contaminated area, investigate the 

cascade of ponds, determine the main ways of petroleum product entering with a groundwater flow 

the surface waters of ponds and establish an observation well network in the direction of these ways, 

as well as monitoring of petroleum contamination and sampling of soil, groundwater, surface water 

and bottom deposits. Being a part of GPEIP, the transformation of the former BARP industrial site 

located next to the arboretum Oleksandriya and the Ros River into the eco-industrial park will assist 

to solve the environmental problem of petroleum contamination. 
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