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INTRODUCTION

METHODOLOGY

MAIN RESULTS

Produced waters (PWs) are one of
the primary environmental pollutants in oil and gas ﬁelds resulting
from emergencies, pipeline leakages, repair operations and due to
some other reasons. PWs have
unique polycomponent continuously changing composition, high geochemical reactivity and toxicity. The
issue of soil contamination and the
transformation of the geochemical
composition has become particularly acute in the area of development of fertile agricultural soils, to
which a signiﬁcant part of oil and
gas production in Ukraine belong.
The losses caused by disusing the
soil bodies aﬀected by emergency
PWs spills between 1980 and 2017
were quite signiﬁcant.

Site is located in trans-accumulative landscape in the north of Poltava. The soil is dark grey leached
sandy loam type on glacial deposits. The salinization formed as a
result of air dissemination of emergency water and gas blow-out from
the wellhead during a workover.
The layout of key sites was determined based on visual changes in
color and structure of the soil
cover. Control plots were selected
in the nearby ﬁelds located beyond
the impact zone (ﬁg.1). The surface
of the soil in the zone of inﬂuence
of the halo is covered with gray
dry powder (ﬁg.2). The study
included the sampling of the soil
at the depth of 0–30 cm and
30–60 cm. Chemical analysis:
composition of the soil water
extract (1:5), exchangeable cations
contents, contents of Ba, Ni, Na, P,
Sr, Si, Zn, Mg, K, Pb, Ca, Al, Ti, Fe,
S, Cu, Mn, Li, Rb, Cs.

Produced water of the studied oilgas-ﬁelds refers to Cl-Na brines
with total dissolved solids up to
250 g/L. Chloride takes more than
90 % among anions (table).
Toxic salts content depends on the
distance from source of pouring
and varies from 0.1 to 0.4% (ﬁg.3).
It is possible to clearly identify two
zones – impact focus (P3) and dispersion area (P4 and P5). In technosoils of dark grey soils the ingress
of PWs, has resulted in a 100 times
increase in the total toxic salts in
the 0-30 cm soil layer in impact
focus one as compared with the
control soils. pH varies from 7.0 to
8.2 (±0.3). There is a prevalence of
sodium chlorides. Exchangeable
sodium is predominant - 41-65%,
exchangeable calcium is 25-50%,
magnesium 4-6%, potassium 2-5%.
The highest concentration ratios in
impact focus (0-30 cm) were for Ba
(2.0) and Ni (1.7); (30-60 cm) - Ba
(2.0), Ti (1.8) Fe (1.4). In dispersion
area (0-30 cm) Ba (3.0), ﬁxed high
concentration for Ni and Pb; (3060 cm) - Ti, Ba, Fe, K, Mg, Al. Na+,К+
has the highest concentration ratios
in the soil proﬁle. With an increase
in the distance to the focus, concentration ratios decrease.

OBJECTIVE
To study the properties and characteristics of halogenic technosoils
within oil and gas ﬁelds of Ukraine.
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Li+ has accumulated primarily in the
arable layer of technosoils of dark
grey soil. PWs has caused Rb+ and
Cs+ leaching from the soil proﬁle.
Тhe triad of alkaline-earth elements
in the impact focus: Sr→Ca→Mg
and Mg → Ca → Sr for the dispersion area (ﬁg.4).

CONCLUSION
РWs caused formation of speciﬁc technosoils with high salinization degrees.
Most of the elements accumulate in
the 30-60 cm soil layer. The salinity
of the halo is dynamic, depends on
cultivation and wind activity.
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Fig. 1: The points of soil sampling
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Fig. 3: Toxic salts content
Fig. 2: The surface of the halogenic
technosoils

Table. Chemical composition of produced waters
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