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SUMMARY

The paper discusses the negative impact of oil product components on the environment, in
particular on aquatic ecosystems. Oil products entering surface waters change water
properties and inhibit the vital activity of aquatic organisms. As part of the study, samples
were taken from surface water bodies and the territory of the long-term storage facility for
fuels and lubricants. The results of laboratory physicochemical analysis of the collected water
samples are presented. Differences in water quality indicators in water bodies located directly
near fuel storage facilities and water bodies located at a greater distance from the facilities
were identified.

XVIII International Scientific Conference “Monitoring of Geological Processes
and Ecological Condition of the Environment”

14—17 April 2025, Kyiv, Ukraine




EAGE

Introduction

Pollution of water resources by oil products is a serious problem today. One of the sources of
environmental pollution by fuels and lubricants is fuel leaks in areas intended for its storage. Once in
the soil, pollutants gradually seep into groundwater and subsequently enter surface water bodies.
Pollution of surface waters by components of fuels and lubricants negatively affects all biological
processes in local ecosystems and poses a threat to human life.

Ukraine has a large number of decommissioned sites intended for the storage of fuels and lubricants
and rocket fuel components. The purpose of this study is to assess the water quality of surface water
bodies in the area of possible contamination with fuels and Iubricants. The object of the study is fire
ponds on the territory of the disbanded fuel and lubricant supply unit.

Method and Theory

The intensive development of the oil refining industry has led to an exacerbation of the problem of oil
product components leaking into the environment. According to the forecast, the area of land
contaminated with oil products will gradually increase, causing environmental degradation. The light
fraction of oil in the soil has the most toxic effect on living organisms. At the cellular level, petroleum
hydrocarbons lead to disruption of the chloroplast structure and, accordingly, the process of
photosynthesis (Botirov et al., 2019, Li et al., 2022). High concentrations of petroleum products in
crops minimize photosynthesis and developmental activity, and thus reduce yields (Haider, 2021).
Oil-contaminated soils contain heavy metals and aromatic hydrocarbons that eventually enter
groundwater and surface water (Devatha et al., 2019, Lopushniak, & Hrytsuliak, 2019; 2021).
Pollution of soil and aquatic ecosystems by petroleum hydrocarbons disrupts the balance of
functioning of local industrial and territorial complexes. General petroleum in the form of gasoline,
diesel fuel, and lubricating oils are highly toxic and carcinogenic to living organisms (Kuppusamy et
al., 2020).

Oil products entering natural water bodies pose a threat to the functioning of aquatic ecosystems.
When oil products enter a water body, a film of insoluble fractions of oil products forms on the water
surface, which prevents the passage of oxygen from the air to the water, and as a result, sensitive
aquatic organisms die (Goncharuk et al., 2023). The global use of petroleum hydrocarbons has led to a
massive release of hazardous substances into the environment (Haider, 2021). Polycyclic aromatic
hydrocarbons have a greater toxic effect on aquatic organisms than terrestrial ones (Wang et al.,
2024).

Water-soluble fractions of oil products are particularly dangerous, as they cause poisoning when
ingested. The impact on living organisms can be characterized as lethal and sublethal. Sublethal
effects can be short-term or long-term with characteristic changes in behavioral response, cardiac
function, and gene shifts (Murawski et al., 2023). Invertebrates and fish embryos are the most
sensitive to the toxic effects of oil products. The components of oil products can cause an increase in
the frequency of nuclear disorders in fish blood cells, which indicates their genotoxic effect
(Goncharuk et al., 2023).

Drinking water contaminated with oil products causes acute health problems, and the consequences
depend on the nature of the contact with the pollutant and its concentration in the water (Kuppusamy
et al., 2020). Exposure to polycyclic aromatic hydrocarbons is associated with cancer and
reproductive system disorders (Pal et al., 2023, Anh et al., 2023).

Drinking water contaminated with petroleum products causes acute health problems, and the
consequences depend on the nature of contact with the pollutant and its concentration in the water
(Kuppusamy et al., 2020). Exposure to polycyclic aromatic hydrocarbons is associated with the
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occurrence and development of cancer and reproductive system disorders (Pal, & Sen, 2023, Anh et
al., 2023).

As part of the study, we collected water samples from fire ponds in the area of suspected
contamination. Sampling was carried out in accordance with current methods. Samples were taken in
2-liter plastic containers. A total of 5 water samples were collected. Samples No. 1 and No. 2 were
taken from ponds located next to the fuel and lubricant storage facilities. Samples No. 3-5 were taken
in the areas designated for servicing the fuel and lubricants supply unit.

Figure 1 Scheme of water sampling.

Laboratory physicochemical analysis was carried out by the Western Region Water Monitoring
Laboratory in accordance with current methods. Qualitative analysis methods and the following
equipment were used:

- conductometer

- spectrophotometer;

- sample preparation system for determination of organic nitrogen by the Kjeldahl method.

Results
Table 1 shows the results of physicochemical measurements of water quality indicators from the

studied water bodies.

Table 1 Results of laboratory analysis of water samples (mg/dm3).

No . Units of Measurement results
o/l Indicator name measurem
ent 1 2 3 4 5
Ph unit.pH 6,7 6,8 8 7,9 7,6
2 | Dissolved oxygen mg/dm’ 42 4.8 7,6 7.8 8,6
Biochemical
3 | consumption of oxygen | mgO»/dm? 2,8 2,6 1,7 1,6 1,2
Chemical oxygen
4 | consumption mgO/dm’ 189 174 73 70 36
Mineralisation mg/dm’ 57 84 219 236 213
Mass concentration of
6 | suspended solids mg/dm’ 67 28 22 46 17
Mass concentration of <0,1 <0,1 <0,1 <0,1
7 | ammonium ions mg/dm’ <0,1 (0,0) (0,0) (0,0) (0,0) (0,0)
Mass concentration of
8 | nitrite mg/dm’ 0,029 0,052 0,081 0,049 0,056
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Continued from table 1

Mass concentration of <0,5 <0,5 <0,5 <0,5 <0,5

9 | nitrate ions mg/dm’? (0,42) (0,37) (0,00) (0,00) (0,00)
Mass concentration of

10 | chlorides mg/dm’ 8,5 9,6 13 8,5 14
Mass concentration of

11 | sulphate mg/dm’? 10 11 23 24 18
Mass concentration of <0,015 <0,015 <0,015 | <0,015 | <0,015

12 | orthophosphate mg/dm’ (0,0) (0,0) (0,0 (0,0) (0,0)
Mass concentration of <0,1 <0,1 <0,1 <0,1

13 | anionic surfactants mg/dm’ <0,1 (0,0) (0,0) (0,0) (0,0) (0,0)
Mass concentration of <0,005 <0,005 <0,005 | <0,005 | <0,005

14 | oil products mg/dm’ (0,0) (0,0) (0,0 (0,0) (0,0)
Total calcium and

15 | magnesium content mg/dm’ 0,6 0,58 2,8 1,9 2,4
Mass concentration of

16 | calcium mg/dm’ 7 8 43 31 42
Mass concentration of <10 <10 <10

17 | magnesium mg/dm’ <10 (1,5) (2,2) 4,5) (4,3) | <10(3,6)

18 | Total alkalinity mg/dm’? 0,64 0,84 2.4 2,2 2,4

19 | Biocarbonates mg/dm’ 39 51 146 134 146

According to Table 1, the general state of the water bodies corresponds to a satisfactory ecological
condition. No significant exceedances of the MPCs were recorded. In samples 1-2, there is an
increased rate of biochemical oxygen consumption and chemical oxygen, which indicates the
presence of a pollutant for the oxidation reaction of which oxygen is consumed. The content of
dissolved oxygen in samples No. 1 and No. 2 is much lower than in samples No. 3-5. Due to the high
specificity of the pollutant, it could not be identified in the physicochemical analysis. Most likely, it is
the residue of one of the components of rocket fuel or fuel and lubricants. However, no petroleum
products were found in the water samples. However, no oil products were detected in the water
samples. The concentration of sulfates, chlorides, biocarbonates, calcium and magnesium, and
mineralization for samples 1 and 2 are significantly lower than for samples 3-5. The measurement
results indicate a difference in the quality indicators of the studied water bodies depending on their
location relative to the source of pollution..

Conclusions

Thus, the pollution of water resources by components of fuels and lubricants is a complex problem
with negative consequences for the environment. All levels of living organisms are exposed to the
destructive effects of excessive concentrations of petroleum products in surface water bodies. Fuel
and lubricant storage areas are likely sources of water pollution by fuels and lubricants.

The analysis of water samples from the fire-protected reservoirs on the territory of the former fuel
storage base did not reveal any significant exceedances of the legal standards, which indicates a high
recovery capacity of local ecosystems. However, the indicators in the water bodies located in the area
of fuel contamination differ significantly from the indicators of water bodies located at a certain
distance from the above-mentioned areas. The qualitative composition of water and indicators of
oxygen concentration, biochemical and chemical oxygen consumption indicate the course of certain
reactions in reservoirs No. 1 and No. 2. The topic requires further research using more sensitive and
specifically configured equipment.
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