IRSTI 70.27.15
Atrticle

Comprehensive assessment of the quality and safety of domestic and drinking
water in the Almalinsky district of Almaty

Gulnar Bugubaeva, Sandugash Abilkasova*, Mariya Suleimenova, Zhanat Shaikhova,

Zhamila Alimkulova

Citation: Bugubaeva, G,
Abilkasova, S., Suleimenova,
M., Shaikhova, Zh.,
Alimkulova, zZh.  (2026).
Comprehensive assessment of
the quality and safety of
domestic and drinking water in
the Almalinsky district of
Almaty. Journal of Ecology
and Sustainability, 154(1), 42-
54.
https://doi.org/10.32523/4ap9
mf35

Academic Editor:
A. Zandybay

Received: 09.01.2026
Revised: 05.02.2026

Accepted: 16.03.2026
Published: 31.03.2026

Copyright: © 2026 by the
authors. Submitted for possible
open access publication under
the terms and conditions of the
Creative Commons Attribution
(CC BY NC) license
(https://creativecommons.org/I

icenses/by-nc/4.0/)

Almaty Technological
bugubaevagulnar@gmail.com,
suleimenova.mariya@gmail.com,
zhamilya25091982@gmail.com
*Correspondence: sandugash.abilkasovaa@gmail.com

University, Almaty, Kazakhstan;
sandugash.abilkasovaa@gmail.com,
zh.shaikhoval965@gmail.com,

Abstract. This study presents a comprehensive assessment of household
and drinking water quality within the centralized water supply system of
the Almalinsky district of Almaty. The primary objective was to perform
an integrated multi-parameter evaluation of drinking water safety and
quality by combining organoleptic, physicochemical, toxicological, and
microbiological indicators within a unified analytical framework.
Organoleptic characteristics were determined in accordance with current
sanitary standards. Physicochemical parameters, including total
mineralization, hardness, chloride, nitrate and nitrite content, alkalinity,
pH, and permanganate oxidizability, were analyzed using gravimetric,
titrimetric, and complexometric methods. Toxicological indicators were
determined by atomic absorption spectrometry following acid
mineralization. Microbiological safety was evaluated by determining total
viable count and the presence of indicator organisms (Escherichia coli,
total coliform bacteria, and Pseudomonas aeruginosa).

The results demonstrated compliance of most parameters with established
sanitary and hygienic standards. Concentrations of chlorides (29.35-35.75
mg/l), nitrates (5.0-5.7 mg/l), and nitrites (2.7-3.0 mg/l) were
significantly below maximum permissible levels. Heavy metal
concentrations were within regulatory limits. Water oxidizability ranged
from 3.2 to 5.2 mg O /I, indicating a low content of oxidizable organic
substances. An elevated chromium concentration (0.8 mg/l) was
identified, slightly exceeding permissible values and requiring periodic
monitoring.

Overall, the integrated assessment confirms that drinking water in the
Almalinsky district is characterized by satisfactory physicochemical and
microbiological quality and is suitable for domestic and drinking use
without additional treatment.

Keywords: domestic and drinking water; water quality; sanitary and
hygienic  indicators;  oxidizability; hardness; toxic elements;
microbiological safety.
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1. Introduction

The current imperfection of social and living conditions, the economy, and the environment
causes a number of acute and complex problems with water.

Water resources are abundant and renewable, but the scale of water consumption for domestic
and drinking needs exceeds them by almost two orders of magnitude. The problem of providing the
population with good-quality water remains relevant in a number of regions. High pollution of water
sources and inefficient water treatment technologies are the main reasons for the unsatisfactory
quality of drinking water (Wei et al., 2025; Madhav et al., 2019; Khan et al., 2022; Azat et al., 2023).

Maintaining and improving the safety of drinking water for domestic use requires flexible
control aimed at reducing risks (Gunnarsdottir et al., 2020; Toguzbaeva et al., 2014).

In addition, more information needs to be provided to consumers, who are beginning to
understand that absolute safety is impossible. In this regard, testing drinking water for safety and
quality is a pressing issue. To ensure water quality in water sources and water consumption systems,
a number of regulatory documents based on MPC values are used, the main ones being the following:
GOST 2874-82 “Drinking water. Hygienic requirements and quality control”; GOST 2761-84
“Sources of centralized domestic and drinking water supply. Hygienic and technical requirements
and selection rules”; “Sanitary standards for the maximum permissible content of harmful substances
in water in water bodies used for domestic, drinking, and cultural and domestic purposes” SanPiN
42-121-4130-88; “Sanitary rules and standards for the protection of surface waters from pollution”
SanPiN 4630-88 (Jumagulov et al., 2009).

Water quality is characterized by its physical, chemical, and bacteriological properties. There
are basic indicators of drinking water quality (Li et al., 2019; Rocha et al., 2015; Manna et al., 2023).
They can be divided into the following groups:

- Organoleptic indicators (smell, taste, color, turbidity) (Gutiérrez-Capitan et al., 2019; Isaev et
al., 2025);

- Toxicological indicators (aluminum, lead, arsenic, phenols, pesticides) (Wollin et al., 2005;
Villaescusa et al., 2008);

- Indicators affecting the organoleptic properties of water (pH, total hardness, petroleum
products, iron, manganese, nitrates, calcium, magnesium, permanganate oxidizability, sulfides) (Lou
et al., 2007; Verissimo et al., 2007);

- Chemicals formed during water treatment (free residual chlorine, chloroform, silver)
(Sultangazieva et al., 2024; Clark et al., 2002; Deborde et al., 2008);

- Microbiological indicators (thermotolerant coliforms or E. coli), Total Microbial Count
(TMC) (Wen et al., 2020; Holcomb et al., 2020).

The group of salt compounds includes chlorides and nitrates, which are present in water in the
form of free chlorine (hypochlorous acid, hyperchlorite ions, or dissolved elemental chlorine), bound
chlorine, and nitrates contained in drinking water. Nitrites, which appear in the human diet due to
their prevalence in nature or deliberate addition under certain conditions, can react with secondary
amines to form nitrosamines. Amines necessary for nitrosation are widespread in human nutrition, as
well as in some cosmetics and medicines. Nitrosation also occurs in the digestive tract (Bologan et
al., 2025; Osipenko et al., 2014).

A direct criterion for the safety of drinking water in terms of epidemics is the absence of
pathogenic microorganisms in it. However, the direct determination of pathogenic flora in water is a
technically difficult task. Therefore, indirect indicators of its quality are used (Richiardi et al., 2023;
Kristanti et al., 2022; Yuan et al., 2023).

High contamination of water sources and ineffective water treatment technologies are the main
reasons for the unsatisfactory quality of drinking water.

2. Materials and methods
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Samples for safety and quality testing were taken from a centralized domestic and drinking
water supply in the Almalinsky district of Almaty. Sampling was carried out in accordance with
current regulatory requirements.

Sampling was carried out during the spring—summer period (April-June) at five points of the
centralized water supply system in the Almalinsky district. The study was conducted as a single-stage
assessment; seasonal variability of water quality indicators was not analyzed.

The sample size (five sampling points) was defined according to the territorial coverage of the
centralized water supply system and the monitoring design of the study. The objective was to assess
compliance with regulatory standards at representative locations within the district; therefore, the
selected number of samples was considered sufficient for sanitary-hygienic evaluation.

The following parameters were studied: organoleptic indicators, salt composition, total
hardness of domestic and drinking water, oxidizability of domestic and drinking water, physical and
chemical characteristics of domestic and drinking water, content of toxic elements in domestic and
drinking water, and the microbiological indicators of domestic drinking water (Regulation).

The organoleptic assessment of drinking water quality was carried out in accordance with the
requirements of SanPiN RK “Hygienic requirements for the quality of water in centralized drinking
water supply systems” and current GOST standards. The main sanitary and hygienic indicators were
determined: smell, taste, color, and turbidity (SanPiN 2.1.4.1116-02).

Water turbidity was determined using a standard scale and expressed in mg/l. Transparency
was assessed visually using a point scale. Color was determined by comparison with a reference scale
and expressed in color degrees. Odor and taste were determined organoleptically at a temperature of
20 °C and after heating the sample to 60 °C. In addition, a visual assessment of the colored water
column was carried out to check for the absence of aquatic organisms and surface film. The results
obtained were compared with the standard values established for drinking water.

To determine the salt content, samples of drinking water from the Almalinsky district were
examined to determine the salt composition indicators. The salt composition of the water was
determined by the gravimetric method based on the dry residue after evaporation of the filtered
sample at a temperature of 105 — 110 °C to a constant mass. Total mineralization was expressed in
mg/dm3.

The content of individual components of the salt composition was determined by titrimetric
methods: chloride ions — by the argentometric method (Mora method), total hardness—by the
complexometric method using trilon B, hydrocarbonate ions — by the acid-base titration method. The
analyses were performed in triplicate. The results obtained were compared with the standard values
for drinking water (Moskvichev et al., 2013).

The total and temporary water hardness was determined by the titrimetric method in accordance
with GOST 2874-82 “Drinking Water”. Hygienic requirements and control methods” and SanPiN
RK 2.1.4.1078-01.

Temporary hardness was determined in 100-ml water sample with the addition of 2-3 drops of
methyl orange. Titration with 0.1 N HCI was carried out until the color of the solution changed from
yellow to orange. Calculated using the formula:

V,4-Cy,-1000
Htemp. = %mg/eq (1)

where Va is the volume of consumed acid, ml; Ca is the normal HCI concentration; Vw is the volume
of water, ml.

Total hardness was determined after boiling 100 ml of the sample with 20 ml of an alkaline

mixture (10 ml of 0.1 N NaOH + 10 ml of 0.1 N Na.COs). After cooling, the sample was filtered and
titrated with 0.1 N HCI until it turned orange. Calculated using the formula:
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V_-C,—V 4:C4)-1000
Htotal :( ol al V;lV 2) mg/eq (2)

where Vg is the volume of the alkaline mixture, ml; Cq is its normal concentration; the remaining
symbols are the same.

The oxidizability of domestic and drinking water was determined in accordance with GOST
33087-2014 “Water. Method for determining chemical oxidizability” and SanPiN RK 2.1.4.1078-01.
The method is based on the oxidation of organic substances with potassium permanganate (KMnQa)
in acidic and alkaline environments, followed by the titration of the excess KMnOs with oxalic acid
(H2C204) solution. Acidic environment: 100 ml of water sample, 5 ml of diluted H2SO4 (1:3) and 10—
15 ml of 0.1 N KMnOg are added to a 250 ml conical flask. The sample is boiled for 10 minutes under
a watch glass, then 10 ml of 0.1 N H2C2O4 is added and titrated with 0.01 N KMnO4 until a pale pink
color persists for >1 minute. Alkaline medium: 100 ml of the water sample is boiled with 0.5 ml of
50% NaOH, 10-15 ml of 0.1 N KMnOzg is added, and boiled for 10 minutes. After cooling, add 5 ml
of H2SO4 (1:3) and 10 ml of 0.1 N H>C>0O4, titrate with 0.1 N KMnOs until a stable pink color is
obtained.

The oxidability (Q, mg O2/1) is calculated by the formula:

_[(V1+V5)N1~V5N,]-E-100
a

Q ©)
V1 — volume of KMnO4 added at the start of boiling, ml; V2 — volume of KMnOs consumed for
titration of excess H2C204, ml; V3 — volume of H2C204, ml; N1, N2 — normality of KMnO4 and
H2C204, N; a — sample volume, ml; E = 8 oxygen equivalents.

The results are expressed in mg O, /l and compared with the standard values for drinking water.

Tests of domestic drinking water for mercury (GOST 26927), lead (GOST 26932), cadmium
(GOST 26933), and arsenic (GOST 26930) content were carried out in accordance with current
GOST standards. The concentrations of heavy metals were determined by atomic absorption
spectrometry (AAS) after preliminary acid mineralization of the samples.

The essence of the method is to measure the absorption of resonant radiation by the atoms of the
elements under study in the gas phase. The cold vapor method was used to determine mercury, while
flame or electrothermal atomization was used for lead, cadmium, and arsenic. Metal concentrations
were expressed in mg/dm? and compared with the standard values established for domestic drinking
water.

Microbiological testing of drinking water was carried out in accordance with the requirements of
GOST 18963-73 “Drinking water. Methods of sanitary and bacteriological analysis” and SanPiN RK
2.1.4.1074-01 “Hygienic requirements for the quality of water in centralized drinking water supply
systems.”

The total microbial count (TMCA) was determined by sowing on solid nutrient media with
incubation at (36 + 1)°C; The results were expressed in CFU/g. Escherichia coli group bacteria (fecal
coliforms (FC), coliforms) were detected by membrane filtration followed by cultivation on selective
media; the result was expressed in 100 g of water. Pseudomonas aeruginosa was determined by
sowing on selective media with confirmation of typical colonies; the result was evaluated in 100 g of
water.

Measurement uncertainty was evaluated based on repeatability of analyses and the performance
characteristics of the analytical instruments used. Confidence level for the reported results
corresponds to 95% (k = 2). The obtained values were within acceptable analytical error limits
established by the relevant GOST and SanPiN standards.

No artificial intelligence tools were used in the data analysis or manuscript preparation.
All analyses were conducted in triplicate, and the results are presented as mean + standard
deviation. Statistical processing was performed using standard descriptive statistical methods.
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Inferential statistical analysis was not applied, as the study was aimed at assessing compliance with
regulatory standards rather than comparing experimental groups.

3. Results
3.1. Organoleptic Assessment of Drinking Water

The results of tests conducted on the organoleptic properties of domestic and drinking water in
the Almalinsky District are presented in Table 1, “Study of the organoleptic properties” of domestic
and drinking water samples.

The results of the study show that the organoleptic characteristics of the samples taken comply
with the sanitary and hygienic requirements set forth in the regulatory documentation: San PiN 2.1.4.
559-96 Drinking water. Hygienic requirements for the quality of drinking water in centralized
drinking water supply systems. Quality control; San PiN 2.1.4.107-0.1 Drinking water. Hygienic
requirements for the quality of water in centralized drinking water supply systems. Quality control.

Table 1. Study of organoleptic indicators of domestic drinking water

Organoleptic Characteristics of indicators
characteristics Name of test samples
Nel Ne2 Ne3 Ne4 Ne§
Turbidity mg/I 10 1.2 1.1 1.2 1.3
Colorfulness C 15 15 14 13 15
Odor The smell Pleasant The The smell The smell of high-
(at 20 °C) of chlorine smell sensation of | characteristic quality water,
a spoiling | of clear water pleasant
smell
Aftertaste Pleasant, Pleasant No foreign The water The water is good
(at 20°C) but slightly | (without a taste tastes without any
salty cloudy pleasant unpleasant taste
aftertaste)
Water Transparent | No cloudy | Transparent | Clear without | Slight cloudiness
transparency sediment sediment
Coloring the No Slightly No coloring | No coloring No coloring
painted column coloring yellowish on the film
film coloring
column

The results of actual data on organoleptic characteristics (smell, taste, color, turbidity,
appearance) comply with the approved standards of acceptability, which is especially important for
maintaining the water-salt balance in the human body.

3.2. Chemical Analysis of Drinking Water

The analysis of the results showed that all tested samples meet the requirements of the
regulatory document SanPiN 2.1.4.559-96 “Drinking Water” The test results are presented in Table
2, “Analysis of drinking water for salt content.” Analysis of the results shows that all samples taken
for testing meet the requirements of regulatory documentation: SanPiN 2.1.4 559-96 "Drinking water.
Hygienic requirements for the quality of water in centralized drinking water supply systems. Quality
control™ and ST RK 1432-2005.
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Table 2. Analysis of drinking water for salt composition indicators

Name of Actual results Standard | Regulatory
indicators Sample | Sample | Sample | Sample | Sample | for ~RD | documentation
unit of | Nel Ne2 Ne3 Ne4 Ne5 (no more | (RD) for
measurement than) testing
methods
Chlorides 35.75 | 30.14 | 29.35 29.15 32.78 35.0 GOST
mg/I 23268.17-78
Nitrates mg/I 5.7 5.5 5.0 5.0 5.6 45 GOST 18826
Nitrites mg/I 2.9 2.7 3.0 2.7 2.9 3.3 73 p.
2.3
San PiN
2.1.4559-
9624.08.2010

All water samples tested for chloride, nitrate, and nitrite content meet regulatory requirements.
The concentrations of these ions are significantly below the maximum permissible values, confirming
their safety for domestic and drinking use.

The drinking water samples were tested to determine their aluminum, chromium, and nickel

content (Table 3).

Table 3. Determinations of inorganic substances (aluminum, chlorine, nickel) in test samples

Name of indicator Units of Actual values Standard for RD
measurement
Aluminum mg/I 0.25-0.40 0.5
Chrome mg/l 0.8 0.5
Nickel mg/I 0.05-0.08 0.1

Analysis of the data in Table 3 shows that the aluminum and nickel concentrations in the
drinking water samples meet the RD requirements. The exception is the chromium content: its amount
reaches 0.8 mg/l, which exceeds the standards.

3.3. Hardness and Oxidizability of Drinking Water

The results of the study of the hardness and oxidizing capacity of drinking water show that,
despite the unified water supply system, the water consumed by residents of the city of Almaty is
characterized by different values of total hardness in individual areas of the southern capital (Tables
4 and 5).

Table 4. Characteristics of the softness of domestic and drinking water based on the total hardness
of water in the Almalinsky district, Almaty

. Units of Actual Permissible norms Testing
Name of indicator
measurement values for RD method
Total mineralization mg/dm3 210480 200-500 GOST 18164-
72
Hydrogen index unit 6.5-7.8 6.0-8.0 GOST
(pH) 26449.1-85
Oxidizable mg O, /I 3.2-5.2 <20 GOST
permanganate 23268.12-78
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Surfactants, anionic mg/dm3 0.01-0.04 <0.05 GOST 51211-
98
Total alkalinity mg-eq/dm3 1.2-55 0.5-6.5 GOST
26449.1-85
Table 5. Results of determining the hardness of domestic and drinking water
Indicator Units of Sampl | Sampl | Sampl | Sampl | Sampl | Standar Test
measureme | eNel | eNe2 | eNe3 | eNed | e N5 d for method
nt RD
Temporar | mg-eg/dm3 2.1 2.3 2.0 2.2 2.1 7.0 GOST
y 33087-
hardness 2014,
(Htemp) titrimetri
¢ method
Overall mg-eq/dm3 3.5 3.8 3.6 3.7 3.5 10.0 GOST
hardness 33087-
(Ho) 2014,
titrimetri
¢ method

The oxidizability (Q) in an acidic environment ranges from 3.2 to 4.5 mg O-/1, which complies
with drinking water standards (no more than 5 mg O>/1). In an alkaline environment, the oxidizability
values were slightly higher — 4.0-5.2 mg O, /I, which is due to the oxidation of hard-to-oxidize
organic compounds.

The results show that the oxidizability of drinking water in the Almalinsky district is within the
regulatory limits, which indicates a low content of easily and difficultly oxidizable organic substances
and satisfactory water quality for domestic and drinking purposes.

3.4. Heavy Metal and Microbiological Indicators of Drinking Water Quality

Analysis of the data presented (Table 6) indicates that the drinking water samples taken meet
the requirements for heavy metals (mercury, lead, cadmium, arsenic) (Zamora-Ledezma 2021) in
domestic drinking water from centralized water supply systems. (GOST 2692786, GOST 26932-86,
GOST 26933-86, GOST 4152-89, and SanPiN 42-121-4130-88).

Table 6. Testing drinking water for heavy metal content (mg/l)

Name of indicators, unit | Standard for RD | RD on testing methods HM content
of measurement

Mercury, mg/I 0.0005 GOST 26927-86 0.0002

Lead, mg/l 0.03 GOST 18293-72 0.009

Cadmium, mg/I 0.001 GOST 26933-86 0.0003

Arsenic, mg/l 0.05 GOST 4152-89 0.001

It was found that, according to microbiological indicators, the water samples studied comply
with medical and biological requirements and sanitary standards for water quality, which are reflected
in Table 7. Thus, from the point of view of microbiological indicators, drinking water is safe.
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Table 7. Study of microbiological indicators of domestic and drinking water

_Na_me of Units of Actual values Norm according Test method
indicator measurement to RD
Total viable GOST 18963-73,
count (TVC), CFU/g 15-280 <100 SanPiN
CFU/g 4.01.004-97
Total coliform GOST 18963-73,
bacteria, per 100 CFU /100 g Not found Not allowed SanPiN
g 2.1.4.559-96
Pseudomonas GOST 18963-73,
aeruginosa, per CFU /100 g Not found Not allowed SanPiN
100 g 4.01.004-97

Analysis of the results obtained from testing drinking water samples is presented in Table 7. It
allows us to conclude that the drinking water samples fully comply with all requirements of regulatory
documentation.

4. Discussion

The analysis of the obtained data indicates that the drinking water in the Almalinsky district
generally complies with established sanitary and hygienic requirements. The results of organoleptic
assessment confirm acceptable sensory characteristics of the water, which indirectly indicate the
effectiveness of water treatment and the stability of water quality during distribution through
centralized supply systems.

The chemical composition of the studied water samples is characterized by concentrations of
major ions that do not exceed permissible values. This suggests the absence of significant
anthropogenic pollution and indicates satisfactory protection of water sources. Variations in water
hardness observed at different sampling points, despite a unified water supply system, may be
associated with local conditions of the distribution network and the physicochemical interaction of
water with pipeline materials. These spatial variations highlight the importance of representative
monitoring within different sections of centralized supply networks.

The values of oxidizability in acidic and alkaline media remained within regulatory limits,
indicating a low content of organic substances subject to oxidation. Slight differences between acidic
and alkaline oxidizability can be attributed to the presence of stable organic compounds of natural
origin and do not indicate deterioration of water quality.

The assessment of inorganic elements showed compliance with regulatory requirements for
aluminum and nickel. At the same time, an increased chromium content was identified, which
requires particular attention in the context of long-term water quality control. Chromium
contamination in drinking water is toxicologically significant, especially considering potential risks
associated with certain chromium species. The observed elevated chromium concentration may
reflect local hydrogeochemical characteristics or anthropogenic influences within the distribution
system. Even isolated exceedances may serve as early indicators of emerging risk factors,
emphasizing the need for systematic trace element monitoring and, if necessary, further speciation
analysis.

The concentrations of priority toxic elements, including mercury, lead, cadmium, and arsenic,
were within permissible limits, confirming the safety of drinking water in terms of toxicological
indicators. This reflects the effectiveness of both source water protection and applied treatment
technologies.

Microbiological analysis demonstrated compliance with sanitary and epidemiological
standards. The absence of indicators and opportunistic microorganisms indicates adequate
disinfection and sanitary protection throughout the water supply system, ensuring epidemiological
safety for the population.
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Importantly, the present study establishes baseline integrated data on organoleptic,
physicochemical, toxicological, and microbiological parameters of drinking water in the Almalinsky
district. The formation of such baseline datasets is essential for long-term environmental and sanitary
monitoring, as it enables the detection of temporal trends, gradual changes in water composition, and
early identification of potential risk factors.

Overall, the discussion of the results confirms that the drinking water in the Almalinsky district
meets regulatory requirements and is suitable for domestic and drinking use. Regular comprehensive
monitoring of organoleptic, chemical, toxicological, and microbiological parameters remains a key
prerequisite for maintaining the sanitary reliability of centralized drinking water supply systems.

5. Conclusion

The analysis of domestic drinking water in the Almalinsky district demonstrates that the studied
samples comply with the organoleptic requirements - turbidity, color, odor, taste, transparency, and
column color - established by SanPiN 2.1.4.559-96 “Drinking Water.” Hygienic requirements for the
quality of drinking water in centralized drinking water supply systems. Quality control."”

The results of testing the salt composition of domestic drinking water samples show that the
samples contain chlorides in the range of 29.35-35.75 mg/l (standard 350 mg/l); nitrates — 5.0-5.7
mg/l (standard 45); nitrites — 2.7-3.0 mg/I (standard 3.3).

The physical and chemical parameters of the water (total mineralization, hardness,
oxidizability, chloride, nitrate, nitrite, aluminum, chromium, and nickel content) comply with
established standards, with the exception of a slight excess of chromium (0.8 mg/l), which requires
periodic monitoring. The oxidizability of water in acidic and alkaline environments ranged from 3.2
to 5.2 mg O, /I, which is within sanitary standards.

The content of heavy metals (mercury, lead, cadmium, arsenic) does not exceed permissible
concentrations, which confirms the safety of water in terms of toxic parameters.

The content of heavy elements in drinking water is mercury 0.0002 mg/l (standard 0.0005),
lead 0.009 (standard 0.1-0.3 mg/l); cadmium 0.0003 (standard 0.001 mg/l); arsenic 0.001 (standard
0.05 mg/l).

The physiological adequacy of drinking water meets regulatory requirements.

Microbiological indicators (Total viable count (TVC), Total coliform bacteria, Pseudomonas
aeruginosa) are also within regulatory limits, which indicates the high sanitary safety of drinking
water for the population.

Thus, the results of a comprehensive study confirm that drinking water in the Almalinsky
district meets sanitary and hygienic requirements and can be used for domestic and drinking purposes
without additional treatment.
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AJIMaThl KAJAChIHbIH AJIMAJIbl ayJAHBIHIAFbl TYPMBICTBIK K9HE aybI3 CYJAbIH
canachbl MeH Kayilnci3irin kemeHai 0aranay

I'ynibnap Byryb6aesa, Canpyram 90iikacoBa, Mapus CyJaeiimenoBa, Kanar Illanxosa,
Kamuna 9aimkyjioBa

Angartna. byn 3epTrey AMaThl KalachlHBIH ANMaibl ayJaHBIHBIH Y IIapyalibUIBIKTapbIHIAFbI
KOHE OpPTAIBIKTAHABIPBUIFAH CYMEH JKa0JbIKTay >JKYHECIHAEri aybl3 Cy CamachlH KeIleHl
OaranayablH HOTIDKENEpiH YChbIHaAbl. Herisri Makcar opraHoJeNTHKabIK, (U3NKA-XUMHUSIIBIK,
TOKCHKOJIOTHSUTBIK YKOHE MUKPOOHMOJIOTHSIIBIK TTapaMeTpiiepal OipbIHFall aHAIMTHKAJIBIK IIeHOep/Ie
OipiKTipy apKbUIbI aybl3 CYJbIH KayilCi3Jiri MEH camachlH KeUIeHIi KemmapameTrpii Oaraiaymabl
KYprizy 6omnasl. OpraHoNEeNTHKAIBIK CHTIATTaMallapbl KOJIIAHBICTAFbl CAHUTAPIIBIK CTaHAApTTapFa
Ccolikec aHBIKTaNIbI. JKanmbl MUHEPAIaHYbl, KATTBUIBIFBI, XJIOPUJI, HUTPAT >KOHE HUTPHUT MOJIIIep,
curtuiri, pH 'koHe mepMaHraHaTTBIH TOTHIFY KaOlIeTi CUSKThI (PU3UKaIbIK-XUMUSUIIBIK ITapaMeTpliep
IPaBUMETPHSUIBIK, TUTPUMETPHSUIBIK >KOHE KOMIUIEKCOMETPHSUIBIK OICTepai KOJIJaHy apKbLIbI
TangaHabl. TOKCHKOJIOTHSUTBIK TIapameTpiiep KBIIKBUI MHHEpaIJAaHFaHHAH KEHiH aTOMJIBIK
a0CoOpOIUSAIIBIK CHEKTPOMETPHsSI apKbUIbI aHBIKTANABL. MUKPOOHONOTHSIIBIK KAyITICI3IK JKAJIIBI
TIPUIUTIK €Ty CaHbIH JKOHE MHIUKATOpibIK opranusmuaepiin (Escherichia coli, sxanmsr konmupopm
OakTepusiapbl sxoHe Pseudomonas aeruginosa) 6os1ybIH aHBIKTAay apKblUIbl Oaraiansl. HoTmkenep
KOIITeTeH TapaMeTpiep OCNTIICHTeH CAaHUTAPJIBIK-TUTUEHABIK CTaHIApTTapFa COMKec KeeTiHIH
kepcetTi. Xnopuarepain (29,35-35,75 mr/n), uutparrapasiy (5,0-5,7 Mr/i) sxoHe HUTPUTTEPAIH
(2,7-3,0 Mr/i1) KOHIIEHTPALUACH PYKCAT STIJITCH SH YKOFaphI ICHIeiIeH aifTapIIbIKTail TOMEH OOJIIBI.
AybIp MeTanaapJblH KOHIEHTPAIUSCH OeNrijieHreH cTanaaprrap meriaae 0omapl. CyabliH TOTBIFY
kaoineti 3,2-men 5,2 mr O /n-re geiiin 606, OYJ TOTHIFATHIH OPTaHUKAIBIK 3aTTapIbIH TOMEH
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KypaMbIH Kepcereai. XpOMHbBIH korapbl KoHueHTpauwusichl (0,8 mr/n) anbikranmsl, Oy pykcar
€TIITeH MOHJIEPACH CAJI aChIN TYCTI KOHE Mep3iM/Ii OaKblIay Ibl KaXKET eTe/l.

JKanmer anrana, KemeH i Oaranay AnMalbl ayJaHbIHIAFbl aybI3 CYJIbIH KaHAFaTTaHAPIIBIK (U3HKa-
XUMMSUTBIK JKOHE MHUKPOOHMOJIOTHSUIBIK CalachIMEH CHITATTAIATBIHBIH JKOHE KOCBIMINA OHJIEYCi3
TYPMBICTHIK OHE aybI3 CYFa JKapaM/Ibl €KCHIH PacTaiIbl.

Tyiiin ce31ep: TYPMBICTBIK-aybI3 Cy; CYIbIH Callachl; CAaHUTAPJBIK-TUTHEHAIBIK KOPCETKIIITEP;
TOTBIFYBI; CYJBIH KEPMEKTLIIT1; ayblp METAIIap; MUKPOOUOIOTHSUIBIK KAyIICI3IiK.

KoMmiekcHasi oneHka kauecTBa M 0€30MaCHOCTH X031 CTBEHHO-TTUTHEBOM BO/IbI
AJIMAJIMHCKOT0 PailOHA I'. AJIMATBI

I'yribnap byrybaesa, Canayram AomiakacoBa, Mapusi CyaeilimenoBa, Kanar Illauxosa,
Kamumia AiimMKyJ10Ba

AHHOTanudA. B JaHHOM HCClEOBaHMU MPEICTABICHA KOMIUIEKCHAs OLIEHKAa KayeCTBAa MHUTHEBOU
BOJIbI B JIOMOXO3SIMCTBAaX M B IICHTPAJIM30BAHHOM CUCTEME BOJIOCHAOKECHUS AJIMAIMHCKOTO paioHa
Anwmatel. OCHOBHAS TI€JTb 3aKIIFOYAIACh B MPOBEACHUHA WHTCTPUPOBAHHONW MHOTOIIAPAMETPUICCKOM
OLICHKM O€30MacHOCTH M KauecTBa MUTHEBOM BOJABI MyTeM OOBEAUHEHHUS OPTaHOJICTITUYECKUX,
(UBHKO-XMMHYECKHUX, TOKCUKOJIOTHIECKIX U MUKPOOHOJIOTHICCKUX MTOKA3aTelIe B paMKax ¢JIMHON
aHAJIMTUYECKON CTPYKTYphl. OpraHoJIenTHYECKHUE XapaKTEPUCTUKH ONIPEAETISUIUCH B COOTBETCTBHH C
JCHCTBYIONUMHU CAHUTAPHBIMH HOpMaMu. (DHU3NKO-XUMUYECKUE TapaMeTpbl, BKJIIOYAs OOIIYIO
MUHEpaIN3alNI0, KECTKOCTh, COJACPIKAHUE XJIOPHUIOB, HUTPATOB U HUTPUTOB, IIEIOYHOCTH, PH H
MEPMAHTAHATHYIO  OKHCIHUTEIBHYI0  CIIOCOOHOCTh, AQHAJIU3UPOBAINCH  T'PABUMETPHUCCKHUM,
TUTPUMETPUYECKIM ¢ KOMILJIEKCOMETPUYECKHUM METOAaMH. TOKCHUKOJIOTMYECKHE TMOKa3aTelu
OTIPEACISUINCh ~ METOJIOM  aTOMHO-aOCOPOITMOHHON  CIIEKTPOMETPHH  TOCIE  KHCIOTHOMN
MUHepanu3aiuuu. Mukpobroaorudyeckas 6€30MacHOCTh OIEHUBAIACH MTyTEM OMpEeeNIeHUs 00IIero
KOJIMYECTBA KU3HECIIOCOOHBIX MHKPOOPTaHW3MOB ¥ HAJIWYHUS WHAWKATOPHBIX OPraHU3MOB
(Escherichia coli, obume komudopmusie Oaktepun u Pseudomonas aeruginosa). Pesymbrarhi
MMOKAa3aJIl COOTBETCTBHE OOJLITMHCTBA MAapaMETPOB YCTAHOBJIICHHBIM CAaHUTAPHO-TUTHCHHYECKUM
Hopmam. Konnentparuu xiaopuaos (29,35-35,75 mr/n), autpatos (5,0-5,7 mr/n) u Hutputos (2,7—
3,0 mMr/1m) OBUTH 3HAYMTEITHHO HIDKE MAaKCHUMAJIBHO JIOMYCTUMBIX ypOBHEH. KOHIICHTpaIiu TsKEITbIX
METaJIJIOB HAXOAMIUCH B TIPE/IeNiaX YCTaHOBICHHBIX HOpM. OKHUCISEMOCTh BOJBI COCTaBiIsuIa OT 3,2
10 5,2 mr O /11, 9TO yKa3bIBaeT Ha HU3KOE COJIEPIKaHNE OKUCIIIEMBIX OpPraHMYeCKHUX BEIecTB. bbura
BbISBJICHA TOBBINICHHAs KoHIeHTpanus xpoma (0,8 wmr/im), He3HAYMTENbHO MPEBBIIIAOIIAs
JOMYCTHMBIE 3HAYCHHUS W TpeOyromas TNepHOJIHYECKOTO MOHUTOPUHTA. B IeJIoM, KOMITIEKCHAs
OLICHKa TOJATBEPKJIAeT, 4YTO TMHTHhEeBas BoAa B AJIMaJIMHCKOM pailoHE XapaKTepu3yeTcs
YIOBJICTBOPUTEIIEHBIM (PU3UKO-XUMHUYECKAM U MHKPOOHOJIOTHICCKIM KAa4eCTBOM M MPUTOIHA IS
OBITOBOTO U TUTHEBOTO UCIIOJIb30BAHUS 0€3 JOMOIHUTEIBHON 00pabOTKH.

KiaroueBble ci10Ba: XO03SHCTBEHHO-ITMTHEBAS BOJa; KadC€CTBO BOAbI; CAHUTAPHO-TUT'MCHUYCCKUC
IIOKa3aTCIN, OKHUCIACMOCTD, J KECTKOCTD, TAXCIIbIC MCTAJIJIbI, MI/IKp06I/IOHOFI/I‘IeCKafl 0€301aCHOCTb.
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