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SUMMARY 

The study of the problem of pollution of the aquatic environment with nitrogen compounds: ammonia, 
nitrates and nitrites of surface and groundwater within the city of Tatarbunary, Odessa region. Water 
quality and pollution with nitrogen compounds are a major environmental problem for providing the 
population with drinking water. 

The quality and quantity of groundwater are influenced by a variety of factors, including adverse 
weather conditions, rains, floods and flooding of the adjacent territories by the melt, sewage, and wells, 
due to their close location to outbuildings, composting and cesspools, which may lead to chemical 
contamination of drinking water by organic decomposition products. 

Households are at high risk of contamination of water bodies with nitrates because they: concentrate 
the high proportion of livestock of the total number of animals, lack of proper storage conditions for 
manure and contamination of organic and mineral fertilizers of water bodies near farms. 
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Introduction 

One manifestation of the adverse effect of human activity on the aquatic environment is its 
contamination with nitrogen compounds, namely ammonia, nitrates and nitrites, which enter the water 
with domestic and agricultural runoff (from fields treated with fertilizers, livestock and poultry farms, 
culling farms and cemeteries, cemeteries and farms). etc). The highest concentration of nitrates is 
observed in surface sources and groundwater. The increase in the content of nitrites and nitrates in 
water, air and biosystems in general leads to an increase in their intake into the human body, and since 
then to the emergence of diseases caused by the toxic effects of nitrates and their metabolites. [Rotary 
M.F. and Likhodedova O.G., 2007] The problem of nitrites and nitrates has two aspects, which, 
although interrelated, are characterized by a number of features. This is the aspect of nitrites and 
nitrates of drinking water and those contained in food (80-85% of nitrates come into the human body 
with plant products). The main reason for the increase in the content of these components in crop 
production is the intensive use of nutrient-unbalanced mineral fertilizers. Improper storage, failure to 
comply with the accepted cost standards, the timing of application to the soil can cause accumulation 
in the soil, and then in the products of plant origin of excess nitrates. The permissible concentration of 
nitrites and nitrates in drinking water is regulated by standards and is, respectively, 3.3 and 45 mg / 
dm3. [State sanitary rules and regulations 2.2.4-171-10] Very important is the location and equipment 
of the source or well (above the topography and at a sufficient distance from the sources of 
contamination (toilets, sheds, farmland where organic and nitrogen fertilizers are used), the presence 
of hermetic grease, lids, regular cleaning, etc.). 

Method and / or Theory 

Ammonia itself is an unstable compound and as a result of the nitrification process is oxidized to 
nitrites and nitrates. It takes place in two stages, which are carried out by different microorganisms. 
The first stage - the oxidation of ammonia to nitrite anion, which is carried out by nitrous bacteria of 
the genus Nitrosomonas, Nitrosococcus and Nitrosospira, takes place in three stages 

NH3 + O2 + НАДН2 → NH2OH + H2O + НАД+ 
NH2OH + H2O → HNO2 + 4H+ + 4e− 

1/2O2 + 2H+ + 2e− → H2O 
where NAD is nicotinamidadine indinucleotide. 
The second stage is the oxidation of nitric acid anion to nitric anion, which is produced by nitrate 
bacteria (soil genus Nitrobacter and aqueous Nitrospira, Nitrococcus, Nitrospina). The process 
proceeds in one reaction: 

NO2
− + H2O → NO3

− + 2H+ + 2e− 

In this case, nitrates are the most actively migrating in the solution of nitrogen compounds. [Rotary 
M.F. and Likhodedova O.G., 2007] 
 
Example 

One of the most important environmental problems in the Odessa region is the problem of water 
quality, especially the one used by the population for drinking and household needs. Particularly acute 
is the problem in the southern regions, as Tatarbunary, Tarutino, Sarata regions and other areas, where 
the main source of water supply is artesian water and water first from the surface of aquifers, which 
are exposed in numerous settlements by numerous sources. [O.Miedviedieva and O.Dyniak,2018, 
2019] Indicators of water quality exceed the maximum permissible concentration several times in 
terms of mineralization, content of sulfates, chlorides. In the last decade, there has been a high content 
of other components, especially nitrites and nitrates, both in artesian and groundwater. And if in the 
artesian waters the content of nitrites and nitrates, which does not exceed the maximum permissible 
concentration, is fixed, in groundwater the exceeding of the maximum permissible concentration, 
especially of nitrates, reaches several times. Consider the contents of the latter by the example of the 
results of groundwater quality monitoring in the district center in Tatarbunary. 
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Figure 1 Nitrate content in groundwater within the city of Tatarbunary (mg / dm3 ) 
 

 
Figure 2 Nitrite content in groundwater within the city of Tatarbunary (mg / dm3 ) 

 
The chemical status was studied in public wells, that is, in those where water is used by three or more 
families. Selection points were selected taking into account the coverage of the entire city, with 
different power of the exposed horizon and groundwater levels, different position in the relief. 
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Processing of materials of observation and conducting of systematic data analysis was carried out 
according to Sanitary rules and regulations № 384-96 [Sanitary rules and regulations, 1996] and using 
spatial analysis. Field and camera work was conducted in the second half of 2019 and showed the 
following. According to laboratory studies, the nitrite content is within the maximum permissible 
concentrations and varied from 0.00 to 0.58 mg / dm3, with an average value of 0.12 mg / dm3. The 
content of nitrates, depending on the location of the selection point, varied widely - from 4 to 758 mg 
/ dm3. (Figure 1 and Figure 2) 40% of samples recorded the presence of nitrates in the amount of 300-
400 or more mg / dm3. In another 28% - less than 45 mg / dm3.  

In most territories exceeding the maximum permissible concentrations within 3-5 times (44%). 
(Figure 3) It is primarily the central, southwestern and northern parts. The excess of 5 or more times 
occupies 24% of the area and is located in the western, northeast and eastern part of the city. The 
excess of less than one and three is fixed in the southeast and fragmented in the north, west and 
central parts. 

In addition to determining the content of nitrates and nitrites, water analyzes were conducted to 
identify such indicators as: mineralization, sulfates, chlorides, calcium, magnesium, sodium, 
phosphates, pH and rigidity (according to the State Sanitary Rules and Regulations). There is an 
exceedance of the maximum permissible concentrations of some indicators 2-3 times (chlorides), 
sometimes 4 or more times (hardness, mineralization and sulfates). Six types of groundwater have 
been identified, 5 of which are predominant sulfate ions (SO4Na, SO4Mg, SO4MgNa, SO4NaMg, 
SO4Ca, ClSO4Na). 

Analyzing the results of laboratory tests, we can conclude that, in addition to the excessive content in 
the groundwater, there is increased mineralization and high sulfate content. 

 

 

 
 

 

 

 

 

 

 

 

 

 
Figure 3 Excess Nitrate content of maximum permissible concentrations in groundwater within the 

city of Tatarbunary 
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Conclusions 

The analysis of the above material reveals a complex problem of groundwater contamination with 
nitrogen compounds, exceeding the maximum permissible concentrations of which adversely affects 
the human body causing various diseases. 

The contamination of water from such contamination can be efficiently done using a reverse osmosis 
filter. But the problem is that most of the excess nitrogenous compounds in water are found in wells 
and, to a lesser extent, in wells. It is more difficult to set up a filtering system, but it is still possible. 
When used as a source of water supply to wells, and especially wells, it is important not to forget the 
simple rules of prevention that will help to minimize or eliminate the content of nitrites and nitrates in 
drinking water. 

• To place the well as farthest from the restrooms and farm buildings for animals, better above the 
relief; 
• Do not break the beds near the water source; 
• Properly use fertilizers on the site, prevent them from “overdosing”; 
• Organize a cover or canopy over the well to help avoid mechanical contamination. 
By following these simple rules, you can protect your water from contamination and maintain your 
health. 
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