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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 featu-
res of the formation of environmental and hydrogeological si-
tuation on the territory of the research under the influence of
petroleum contamination are considered to develop the system
of control of potentially negative impact on the environment
and plan remedial actions. As part of the creation of the eco-
industrial park on the base of Bila Tserkva Cargo Aviation
Complex, considerable attention should be paid to monitoring
of the petroleum contamination source within the eco-indust-
rial park in connection with spreading of groundwater
contamination towards the arboretum Oleksandriya.

Introduction
The urgency of the research is determined by the large-scale
environment contamination with petroleum products in
Ukraine. The vast majority of objects whose activities are
related to the large circulation of petroleum products, namely
oil refineries, military air-fields, fuel storage bases, etc. are
contaminated. Such an object is Bila Tserkva Cargo Aviation
Complex (BCAC), next to which is the State Arboretum
Oleksandriya and the Ros River.
This paper considers the features of the formation of ecologi-
cal and hydrogeological situation within the arboretum Olek-
sandriya under the influence of petroleum contamination
from the technogenic loaded area of BCAC to develop the con-
trol system of potentially negative impact on the environment
and plan remedial actions.

Ecological and geological research at the contaminated 
area

Ecological and geological studies of environment contamina-
tion with petroleum products within the West cascade of ponds
of the arboretum Oleksandriya and adjacent areas began 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/dm3 in the Poterchata pond, from 0.07 to 4.40 mg/dm3 in
the Rusalka pond, and from 0.04 to 3.68 mg/dm3 in the
Vodyanik pond, which is tens and hundreds of times higher
than maximum limited concentrations.
In 2000-2001 Groundwater Protection Department of the Insti-
tute of Geological Sciences of the NAS of Ukraine studied the
ecological and geological situation of this territory according
to 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. These studies revealed that the main sources
of subsurface contamination with petroleum products in the
area adjacent to the arboretum Oleksandriya were BARP faci-
lities – fuel and lubricant warehouses, an aircraft repair plant,
engine repair and testing shops, and a petrol station (Fig. 1).

1 – the arboretum territory; 2 – contour line; 3 –subsurface
contaminated with petroleum products (by Pravoberezhna
Geological Expedition, 1990); 4 – a fuel and lubricant ware-
house; 5 – cascade of artificial ponds (Poterchata, Rusalka,
Vodyanik); 6 – a mobile petroleum product layer (by Institute
of Geological Sciences, 2007); 7 – an aircraft repair workshop
– a source of groundwater contamination; 8 – wells recom-
mended to be included in the state groundwater monitoring
system of Ukraine (by Institute of Geological Sciences, 2021).

Figure 1. The overview scheme of the research area

Three lenses of mobile petroleum products with a thickness up
to 2.5 m located on the water table of the submarine watergla-
cial aquifer were found and deliniated (Fig. 2). 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 petroleum
product contents in groundwater (30 mg/l) and in bottom sedi-
ments (5600 mg/kg) were found in the upper Poterchata ravine
at the place of groundwater discharge. As 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 drin-
king water for the residents of Bila Tserkva and other towns.
Despite the implemented remedial actions within the arbore-
tum Oleksandriya (the application of vertical and horizontal
protective drainage systems on the way of groundwater flow
contaminated with petroleum products), environment conta-
mination continued. The biocenoses of the arboretum were
threatened with degradation due to environmental disturbances
resulting from the long-term contamination with petroleum
products from the adjacent military airfield and BARP.

Figure 2. Spreading of subsurface contamination with 
petroleum products in the direction of the Poterchata 

ravine

Prolonged contamination negatively affected on the state of
woody and herbaceous vegetation, and high overall toxici-
ty of soluble hydrocarbons in the western cascade of ponds
has killed fish.
In 2019, within the framework of the agreement on scien-
tific cooperation between Institute of Geological Sciences
and the State Arboretum Oleksandriya 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 ravi-
ne 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 re-
vealed (Fig. 3). This gives reason to believe that contami-
nant 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. In order to confirm this assumption and solve the
problem of groundwater and surface water protection in the
arboretum, observation posts must be set up in places
where petroleum products are expected to enter the ponds.

Figure 3. Petroleum contamination of surface water of 
the Poterchata pond and petroleum product flow 

discharge on the surface (2019).

In 2021-2022 study of the contaminated area has been con-
tinued. Field works included sampling of soil, surface
water and 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, periodic measu-
rements of water and petroleum product levels in wells.
Several observation wells drilled more than 30 years ago
into the aquifer in fractured crystalline Precambrian rocks
were deconserved. Since the aquifer lies first below the
surface, it has undergone the main contamination. Testing
of these wells revealed groundwater contamination with
dissolved petroleum products. Two of these wells are
recommended to be included in the State groundwater
monitoring system of Ukraine (Fig. 4).
According to the latest monitoring data, a mobile petro-
leum product layer with a thickness of 0.15-0.33 m was
found in all observation wells located on the western slope
of the Poterchata pond.

Dissolved hydrocarbon con-centrations in surface water of 
the Poterchata pond reached 1.18-1.22 mg/l.
Thus, the results of these research indicate a negative im-
pact of petroleum contamination on the environmental situ-
ation in the arboretum Oleksandriya. It is necessary to car-
ry out a detailed survey of the contaminated area including 
the territory of the eco-industrial park, investigate the cas-
cade of ponds, determine the main ways of petroleum pro-
duct entering with a groundwater flow the surface water of 
ponds and establish an observation well network in the di-
rection of these ways as well as monitoring of petroleum 
contamination and sampling of soil, groundwater, surface 
water and bottom sediments.

Figure 4. The well in the lower Poterchata ravine 
recommended to be included in the state monitoring 

network (2021).

According to the latest monitoring data in 2022, a mobile
petroleum product layer with a thickness of 0.15-0.33 m
was found in all observation wells located on the western
slope of the Poterchata pond. Dissolved hydrocarbon
concentrations in surface water of the Poterchata pond
reached 1.18-1.22 mg/l.
Thus, the results of these research indicate a negative im-
pact of petroleum contamination on the environment in the
arboretum Oleksandriya. It is necessary to carry out a de-
tailed survey of the contaminated area including the terri-
tory of the eco-industrial park, investigate the cascade of
ponds, determine the main ways of petroleum product ente-
ring 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 contami-
nation 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-in-
dustrial parks (EIP), which are to increase resource produc-
tivity and improve the economic, environmental and social
performance of enterprises, as well as to promote inclusive
and sustainable development. In 2020, Bila Tserkva Cargo
Aviation Complex which is established on the basis of the
existing production facilities of the aviation industry, provi-
ded with the necessary infrastructure and also has a favo-
rable geographical location, logistics connection, industrial
production and strong economic potential to attract invest-
ment, became a member of GPEIP in Ukraine.
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 develop-
ment. The transformation of BCAC located next to the
arboretum Oleksandriya and the Ros River into the eco-
industrial park should assist to solve the problem of envi-
ronment contamination with petroleum products.

Figure 5. Conception of Bila Tserkva eco-industrial 
park creation

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 ground-
water 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 to-
wards the arboretum Oleksandriya, increase both environ-
mental and economic efficiency of remediation measures,
and promote the solution of current environmental prob-
lems related to groundwater contamination with petroleum
products. Improvement of the ecological state of the conta-
minated arboretum Oleksandriya territory will contribute to
the preservation of historical park compositions and valu-
able plant communities, and development of tourism.
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