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recommendations, livestock should only have access to high-quality water, which 
should not be worse than human consumption. In reality, achieving official 
goals/recommendations is often impossible due to the lack of high-quality water. This 
study aims to create a methodological tool for a generalized assessment of water quality 
from various sources to meet the drinking needs of people and animals. It will allow 
digitalization and generalization of the results of monitoring studies in a form 
understandable to both the average consumer and managers in the field of water 
management, as proposed, for example, in [2]. On this basis, a digital Python-based 
tool was developed - the WODA calculator.  

Methodology. The WODA tool employs Harrington's desirability scale [3] to 
aggregate ten key parameters aligned with Ukrainian regulatory standards: 

   - Ukrainian State Standard (DSTU) 4808:2007 Sources of the centralized 
drinking water supply. The hygienic, ecological requirements to water quality and the 
rules of selection (current version 2017-01-07); 

- Ukrainian State Standard (DSTU) 7525:2014 Drinking water. Requirements and 
control methods of quality (current version 2015-02-01) (recommended only); 

- Sanitary Standards and Rules "Hygienic requirements for drinking water 
intended for human consumption" (DSanPiN 2.2.4-171-10); 

- State sanitary standards and rules "Hygienic conditions for drinking water 
intended for human consumption" (DSanPiN 2.2.4-171-10); 

- State Sanitary Standards and Regulations "Drinking Water Quality Safety 
Indicators and Specific Quality Indicators in Martial Law and Other Emergencies" 
(current version 2025-01-17); 

- Standards of Ukrainian organisations SOU 05.01-37-385:2006 Surface and 
underground waters. Recommendations for use in livestock and poultry farming. 

Key properties to consider when assessing water quality for both human 
consumption and livestock and poultry in Ukraine include: 

- Organoleptic properties such as odour and taste; 
- Physicochemical properties (pH, total dissolved solids, hardness); 
- Chemical composition; 
- Toxic compounds (heavy metals, pesticides, herbicides, hydrocarbons, 

etc.); 
- Dissolved organic matter; 
- Excess nitrogen-containing ions such as ammonium, nitrites, and nitrates; 
- Biological contaminants (bacteria, algae, viruses). 

The most common water quality problems affecting livestock include high 
concentrations of minerals, sulphates, nitrates, nitrites, and bacterial contamination. 
There are also specific requirements, for example, chickens are susceptible to excess 
chlorides in their drinking water. 

Results and discussion. Based on the data of analytical studies of water of 
centralized water supply of Kyiv (https://www.vodokanal.kiev.ua/shhodo-yakosti-
pytnoi-vody, data of sampling 0.05.2025), a comprehensive assessment of natural 
water quality was conducted according to the developed concept of integrated water 
quality assessment, which is based on Horton's index and aggregation in the form of 
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indicator does not exceed the established standards for drinking water quality for 
human and animal consumption. The water from the Dniprovsky water intake was 
slightly better than from the Desnyansky one: 86 % versus 82 % correspondingly. 

 Such an assessment is generally not absolute, since it is performed only for 10 
publicly available indicators. According to the above-mentioned regulatory 
documents, the list of controlled indicators includes 86 items. In particular, in this 
study, microbiological indicators are outside the assessment, which can be critically 
important from the point of view of the safety of consumed water. 

 In this work, an integral assessment of water quality at points of direct 
consumption was performed. The results of calculating the partial desirability of 
drinking water composition indicators for consumers in six districts of Kyiv, based on 
data provided in the public domain, as of May 5, 2025, are shown in Fig. 1. 

 

 
 Fig. 1. The Partial desirabilities (di) and general scope as HGD WQI of water 

quality parameters in six Kyiv districts highlight alkalinity disparities (red square). 
 
 Comparison of partial desirability values of individual parameters of the 

composition of six water samples from different districts of Kyiv shows their very high 
homogeneity. The exception is the carbonate hardness (total alkalinity) indicator, 
which is noticeably lower in samples from the Darnitsky and Obolonsky districts. This 
parameter may indicate which water intake - Dniprovsky or Desnyansky - supplies 
consumers, since it differs according to the data in Table 1 (2.5 mmol/l and 3.2 mmol/l, 
respectively). The value of the desirability indicator for the total iron content is 
somewhat puzzling. Compared to water analyses at the outlet of water treatment plants, 
the iron content decreases. However, logic suggests that the trend should be the 
opposite due to the assumption that iron can get into the water along the transportation 
route due to worn-out pipes and in-house mains. 
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