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Ensuring water quality as the main goal of preserving human health

Abstract

Main problem: The article analyzes water quality assurance as the main goal of preserving human
health. The study of chemical and microbiological parameters of wastewater and drinking water was carried out
using generally accepted standards. The number of deaths associated with the use of contaminated drinking
water, according to WHO, tripled in 2021 and reached almost 19 thousand against 6 thousand in 2020. In
addition, the number of neoplasms, diseases of the genitourinary system, digestive organs and skin increased by
2 %, to 1.486 million. The reasons for the increase in the level of harmful chemicals and microbiological
pollutants in the water are outdated sewage treatment plants, old pipes and disinfection with chlorine.

Purpose: Study of the quality of wastewater and drinking water in Pavlodar, study of the quality of
wastewater and drinking water in Pavlodar.

Methods: Sampling of wastewater, chemical and bacteriological analysis of wastewater and drinking
water, statistical method, correlation analysis of experimentally obtained results and calculated characteristics,
etc.

Results and their significance: In the field of public health risk, pollution of reservoirs that are sources
of household drinking water supply and recreational water use, the continuing necessary high deterioration of
water supply networks, their accident rate, as a result of low level of operation, failures in the operation of
treatment facilities. Hygienic assessment of reservoirs according to complex indicators indicates the continuing
high degree of water pollution in places of water use. The water quality indicators of the surface reservoirs of the
region remain low in terms of sanitary and chemical (primarily organoleptic and general sanitary), as well as
microbiological indicators. According to toxicological indicators, the level of water pollution in places of water
use is estimated as moderate. The main pollutants of the Irtysh River in Pavlodar are industrial enterprises and
housing and communal facilities that discharge untreated or insufficiently treated wastewater into reservoirs.

A complex of causes of drinking water pollution has been identified: high deterioration of water supply
networks, their accident rate, because of a low level of operation, failures in the operation of treatment facilities,
unfair treatment of industrial wastewater by industrial enterprises of Pavlodar, etc. Priority preventive directions
for improving the quality of water as a source of life are the implementation of long-term targeted planning of
measures for the modernization of water supply and sewerage networks and facilities in Pavlodar. The state of
water supply necessary and measures to improve it should be constantly monitored and considered at meetings
of sanitary and anti-epidemic commissions.

Keywords: drinking water, water properties, public health risk, household drinking water supply.

Introduction

The main acts and rules of management in the field of sanitary and epidemiological welfare of the
population are sanitary rules, hygienic standards, rules, technical regulations and uniform sanitary-
epidemiological and hygienic requirements for goods of the Eurasian Economic Union. According to the Code
of the Republic of Kazakhstan «On the Health of the People and the healthcare system», measures in the field of
sanitary and epidemiological welfare of the population should be inextricably linked with measures to ensure
compliance with sanitary sources of rules that regulate, among other things, orders and orders regarding water
sources and the safety of water bodies.

An increase in water pollution after springs can occur only in cases when there are various harmful
materials at the bottom of water sources that change the water content [1] and bring harm to the surrounding
nature and man. Water sources are important natural resources that people use daily for drinking and other
purposes of their development. Non-hazardous drinking water is essential for public health worldwide, according
to the World Health Organization (WHO), perhaps about 80 % of various possible dangerous infections and
diseases are carried by water. Drinking water and wastewater around the world do not meet generally accepted
standards, 3.1 % of deaths occurred due to the high level of possible chemical and possibly microbiological
contamination and the disgusting quality of water sources [2].
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The water that is used by a person for drinking is an indispensable element of the vital functioning of
people in Pavlodar, the state and level of health of people, an indicator of sanitary, as well as epidemiological
well-being, social and trusteeship stability of society on the quality of this water [3].

Materials and methods

Due to the deterioration of pipes at the treatment facilities of the city of Pavlodar and pollution of
drinking and wastewater sources, previously used water purification technologies have become to people. Due to
possible difficulties with economic financing, water treatment methods and technologies are being developed at
a very slow pace [4].

In the course of the research work, a possible comprehensive assessment of the own and statistical data
of various enterprises of the city of Pavlodar was carried out.

The main indicative and possible criteria for the level of water pollution should be considered chemical
and microbiological indicators of water.

According to the instructions of the regulatory documentation on water supply and sanitation in the
Republic of Kazakhstan.

Mathematical analysis taking into account correlation and splitting, as well as with the calculation of
reliability on an IBM PC personal computer using the program «Statistics 6.0» [5].

The measurement of the coefficient of complex pollution of water sources of the Irtysh River was
carried out by us in accordance with the provisions and rules specified in the methodology.

Results

By a system of collectors, industrial and household effluents are collected in the receiving chamber.
From the chamber, the drains flow into the grate room, where 3 channels are located, in which grates with
mechanized garbage removal are installed. Next, the drains are fed by pumps to the distributor and the sand trap
camera. After the sand traps (where the separation of mineral impurities takes place) the drains fall into the
distribution. The bowls of the primary radial settling tanks and further — are distributed to the primary settling
tanks (where organic impurities and fats are separated). After settling, the effluents are sent to biological
treatment - aerotanks (through biologically active sludge and air, the dissolved organic pollutants are oxidized).

The discharges delayed on the grates enter the crushers. The pulp from the crushers is taken by a pump
to the silt pads. Sediment from sand traps is pumped by hydraulic elevators to sand platforms. The raw sediment
from the primary settling tanks is pumped by pumps to the silt pads.

After the initial settling, the effluents contain impurities in the form of a fine suspension, in a colloidal
state and in a soluble form. Further cleaning involves the use of microorganisms that extract pollution from
wastewater in special structures - aerotanks. The effluents clarified in the primary settling tanks are sent to the
aeration tanks via pipelines. The distribution of effluents between parallel working aeration tanks is carried out
using gate valves. Depending on the required degree of regeneration, the effluents are directed to the second or
third corridor of the aeration tanks. Return sludge is fed into the first corridor. return sludge is fed using airlifts.

A mixture of purified effluents and activated sludge after aerotanks is collected in a collecting channel
and enters the distribution channel of secondary settling tanks, where the sludge settles, and the effluents are
diverted to post-treatment facilities — frame-backfill filters. Filtered purified water is fed into the chamber of the
mixer brush, where chlorine water is supplied, where they are mixed and enters the contact tanks for
disinfection. After that, it is sent through the discharge collectors to the Irtysh river.

Part of the sludge deposited in the secondary sedimentation tanks is returned to the aeration tanks for
reuse (circulating sludge), a smaller part is removed from the treatment and disposal facilities (excess activated
sludge). Excess activated sludge is piped to silt compactors, after which it is fermented in aerobic stabilizers. The
stabilized sediment is sent to the silt sites for dewatering. The first stage of our research was to study the
assessment of the quality of the intake water of the Irtysh River in the city of Pavlodar [6].

During the period 2020-2022, more than 250 enterprises — users of natural resources were registered in
the city. Wastewater from such enterprises as «MolKom» LLP, «BestMilk» LLP, «FoodMaster» LLP and
«Zhana Rosa» LLP were evaluated.

The process of wastewater treatment in the city of Pavlodar takes place at two complexes of treatment
facilities.

Much attention was paid to the composition of heavy metal ions in water sources. Excessive thickening
of iron and manganese in the aquatic environment, significantly exceeding the limits of the permissible norm,
contributes to clogging of pipes in residential buildings of the population.

Table 1 — Composition of wastewater from dairy enterprises

Composition, mg/dm3 Companyname MPC standards
“MolKom” LLP «BestMilk» LLP | «FoodMaster» LLP

pH 6,5-8,5 6,8-7,4 6,2-7,0 4-55

Suspendedsubstances 350 350 600 180-240

Commonnitrogen 60 50 90 10-15

Phosphorus 8 7 16 3-5

Fats 100 100 100 100
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Chlorides 150 150 200 100
BOD full 1200 1000 2400 150-600

The composition of wastewater significantly exceeds the MPC in all indicators according to GOST
31952-2012 and SanPiN 2.3.4.551-96.

Industrial facilities of dairy production are required to be provided with sewage systems for separate
collection and purification of industrial and domestic wastewater. Wastewater from dairy industry enterprises
must be subjected to mechanical, chemical (if necessary) and complete biological treatment at the treatment
facilities of the settlement or at their own treatment facilities before being released [7].

Industrial effluents and fresh sample waters have a white or yellowish color. Their reaction may well be
alkaline. Due to the fact that the most of the wastewater contains protein substances, carbohydrates and fats in its
structural composition, they are instantly subjected to rotting and souring. This process often leads to the process
of fermentation of milk sugar into lactic acid, which in the future is likely to cause precipitation of casein and
many other protein substances. The process of spoiling the latter is accompanied by the release of a very
unpleasant odor. The pH of wastewater is reduced to 4.5. The most dangerous for water sources are wastewater,
which is discharged during the production of casein, hard cheeses and cottage cheese.

Industrial wastewater from dairy plants contains chemical compounds that can be used by the
population to wash containers, equipment and floors.

Table 2 — Composition of wastewater from breweries (“Zhana Rosa” LLP)

Indicators Onaverage Minimum Maximum
pH 7,3 51 Brime 9,0
BODs, mg/l 611,3 1,0 8830
Permanganateconsumption, mg/I 380 21,6 4480
Suspendedsolids, mg/I 303,6 0 5885
Dryresidue, mg/| 913,7 280 13020

Wastewater from brewing industries has a large amount of biogenic elements: nitrogen, phosphorus and
potassium. It is important to take this into account in the agricultural use of wastewater and in their biological
treatment. Indicators characterizing wastewater pollution - oxidizability, BPK5 and suspended solids content —
are on average twice as high as in domestic wastewater.

The volume and quality of drinking water consumed, as well as wastewater at breweries, has its
dependence on various production factors of the enterprise.

Table 3 — Indicators of the quality of domestic wastewater entering the Irtysh river

Indicator Processingstage MPC, standard
Aftertreatment Aftercleaning (SanPiN 2.1.5.980-00)
Transparency, cm 6,1 9,1 <10
Smell, score 6 3 > 2
Colour Gray Gray Should not be detected
(9 cm) (10 cm) in a column of 10 cm
Temperature,”C 30 19 18, 000 — 24, 000
pH 8,8 6, 98 7,500 -9, 400
Suspendedsolids, mg/dm?® 36, 8 22,08 11, 460
Settlingsubstances, mg/dm® 25,9 15, 02 7,870
Ammoniumnitrogen, mg/dm?® 0,6 0, 38 0, 500
Nitrites, mg/dm® 0,2 0,18 0,070
Nitrates, mg/dm® 16,5 10,72 30, 000
Sulfates, mg/dm® 182, 2 153, 1 400, 000
Chlorides, mg/dm?® 138, 4 103, 88 200, 0
Phosphates (by phosphorus), 2,14 1,48 0, 100
mg/dm?
BOD total mg 02/dm’ 22,9 14, 01 5, 000
Totaliron, mg/dm’ 0,23 0,21 0, 200
Nickel, mg/dm® 0, 017 0,014 0, 020
Chromium, mg/dm® 0, 084 0, 075 0, 080

In the course of our research, insufficient functioning of water purification equipment at the enterprises
of the dairy and brewing industry was revealed, which is why there is an increase in wastewater pollution in the
territory of the city of Pavlodar. This carries with it the danger of further increase in the volume of pollution, a
threat to the environment and the population.
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Table 4 — Work with regulatory documentation in the field of protection and safety of water sources

Name of the Designation of regulatory legal acts, Designation of regulatory documents for
product (object) regulatory documents for products(object) test methods for determining
characteristics (indicators)
1 3 5
Source of | Water sources, places of water intake for | ST RK GOST R 51592-2003
centralized household and drinking purposes, household | GOST 3351-74

drinking water | and drinking water supply and places of | GOST 31868-2012

supply (Irtysh | cultural and domestic water use and safety | GOST 26449.1-85

river) of water bodies» Order of the Minister of | GOST 4151-72

National Economy of the Republic of | GOST 4245-72

Kazakhstan 16.03.2015 No. 209 GOST 26449.2-85

GOST 33045-2014

GOST 4011-72

GOST 4974-2014

GOST 4388-72

GOST 4386-89

GOST 18293-72

GOST 18309-2014

GOST 18164-72

GOST 4152-89

ST RK ISO 5815-2-2010

GOST 18165-2014

GOST 18308-72

GOST 18309-2014

Methodical instruction No. 4.2.2314-08
Drinking water Water sources, places of water intake for | ST RK GOST R 51593-2003

household and drinking purposes, household | GOST 3351-74

and drinking water supply and places of | GOST 31868-2012

cultural and domestic water use and safety | GOST 26449.1-85

of water bodies» Order of the Minister of | GOST 18190-72

National Economy of the Republic of | GOST 26449.2-85

Kazakhstan 16.03.2015 No. 209 GOST 4151-72

ST RK 51232-03 Drinking water. General | GOST 4245-72

requirements for the organization and | GOST 18165-2014

methods of quality control GOST 19355-85

Technical regulations «Requirements for the | GOST 33045-2014

safety of drinking water for the population» | GOST 4011-72

Decree of the Government of the Republic | GOST 4974-2014

of Kazakhstan 13.05.2008 GOST 4388-72

Wastewater Permission to release into the environment. | ST RK GOST R 51592-2003

No. KZ33VvCZz00093984 dated 08.07.2016 GOST 26449.1-85

Rules for the use of water supply and | ST RK 1322-2005

sanitation systems of settlements. Order of | ST RK ISO 5815-2-2010

the Ministry of National Economy of the | ST RK 2012-2010

Republic of Kazakhstan dated 28.02.2015 | GOST 18165-2014

No. 163 GOST 33045-2014

Rules for the reception of wastewater in the | GOST 18190-72

drainage system of settlements. Order of the | Instructions for disinfection of drinking
Ministry of National Economy of the | water and treated wastewater No. 539
Republic of Kazakhstan dated 20.07.2015 | dated 12/29/2011

No. 546

RD Methodological guidelines for sampling
industrial wastewater before dumping it into
the wastewater disposal systems of
settlements

In the course of the study, we analyzed the regulatory documentation. Work was carried out on the
classification of documents characterizing the MPC for wastewater and for drinking water. All the requirements
that apply to water at different stages and levels of its purification have been carefully studied. Priority
preventive directions for improving water quality are the regular analysis of regulatory documentation, the
procedure for updating regulatory documents.
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Table 5 - Microbiological contamination of drinking water in Pavlodar (Irtysh river)

Indicator StandardSanPiN 2.1.5.980-00 Indicators

Commoncoliformbacteria No more than 500 CFU in 100 ml 550 CFU in 100 ml
Thermotolerantcoliformbacteria No more than 100 CFU in 100 ml 200 CFU in 100 ml
Coliphages No more than 100 BOE in 100 ml 150 BOE in 100 ml

Pathogens  of intestinal infections | Water should not contain pathogens of | 1-3in 1000 ml
(analysis of bacteria from the family. | intestinal infections (complete absence in
EnterobacteriaceaeofthegenusSalmonella) | 1000 ml)

Bacteriological analysis of water is a procedure similar to microbiological testing. However, many
research laboratories distinguish between these methods, defining microbiological studies as a general analysis,
and bacteriological studies as a determination of the amount of:

— Helminthes

— Pseudomonas aeruginosa,

— other types of microflora harmful to humans.

There is no fundamental difference in the research methods, you separate the test points. Special
methods are required for studying. As a rule, sowing is done in a test tube with a nutrient medium, after some
time the number of species and the number of colonies of microorganisms are determined.

Discussion

Industrial facilities of dairy production are required to be provided with sewage systems for separate
collection and purification of industrial and domestic wastewater. Wastewater from dairy industry enterprises
must be subjected to mechanical, chemical (if necessary) and complete biological treatment at the treatment
facilities of the settlement or at their own treatment facilities before being released. The process is quite
painstaking, the result largely depends on the level of training of laboratory assistants, as a result of this research,
it is recommended to choose specialized organizations. Microbiological contamination of drinking water
indicates its low quality and a threat to Pavlodar. Non-compliance with the norms of the SanPiN can lead to an
outbreak of various infectious diseases and exacerbation of chronic diseases. Exceeding the permissible
microbiological indicators carries a different threat to the population of the city of Pavlodar, depending on the
time of year. So, in autumn and spring, exceeding the MPC by 5-10 % is an acceptable norm, while in winter it
is unacceptable to exceed even one hundredth of a percent.

Proposed measures to improve water quality in Pavlodar

— Timely purging of the mixer, reaction chamber and settling tanks;

— High-quality filter flushing and control flushing with determination of: flushing intensity, filtration
rate, load level measurement;

— Analysis of the filter material;

— Determination of the correctness of the dose setting by trial coagulation;

— Monthly monitoring of the water of the Irtysh River according to the determined chemical and
bacteriological indicators;

— Daily quality control of drinking water according to chemical and bacteriological indicators.

Conclusion

A comparative analysis of regulatory requirements for the quality of wastewater and drinking water and
the results of water sampling tests in Pavlodar was carried out, a complex of causes of drinking water pollution
was identified: high deterioration of water supply networks, their accident rate, as a result of low level of
operation, failures in the operation of treatment facilities, etc. Priority preventive directions for improving the
quality of water as a source of life are: the implementation of long-term targeted planning of measures to
modernize water and sewer networks and structures in the region, compliance with the requirements of
regulatory documentation (GOST R 51232-98, GOST 18963-73, SanPiN 2.1.4.1074-01, ST RK GOST R 51232-
2003). Improving the methods of wastewater and drinking water purification, compliance with regulatory and
legal acts, methodological guidelines will be an important step on the way to a healthy environment in our
republic, since water is a source of energy, strength, as well as the basis for the correct functioning of the human
body.

The drinking water supply system is complex in its structure and is associated with many risk factors
that can have a negative impact on human health. Despite the measures applied by the state, culture of water use
of the population, so compliance with hygiene standards is impossible without the participation of citizens.
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3.H. Baﬁemcol, H.H. KaﬁHH}IeHOBZ, T.A. YpmMueBa1
"YMunosanusansik Eypasus yausepcuteri, Kasakcran
ZTOpaﬁFLIpOB yHuBepcureTi, Kasakcran

AIlaM ACHCAYJIBIFBbIH CAKTAYyAbIH 0acThI MaKCaThbl peTiHne CYJBIH CallaCblH KAMTaMacChbI3 €Ty

Camnacpl3 JlacTaHFaH aybl3 CyJbl Iaiigananyra OaiIaHBICTBI ©JIIM MEH aypyJapJblH CaHbl Te3 ecye.
Cynarsl XUMUSUIBIK KQHE MHMKPOOMOJIOTHSUIBIK JIacTaHy JEHTeHiHiH jKorapbuiay ceOemnrTepi eCKipreH TasapTy
KOHJBIPFBUIAPBI, €CKi KYObIpiap >koHEe XJIOpPMEH 3apapchi3JaHablpy Oonbln TaOblmansl. Makamama anam
JICHCAYJBIFBIH CaKTayAblH OacTbl MakcaThl PETiHJE CyIbIH CalachlH KaMTaMachl3 €Ty TanjgaHaabl. [laBrmomap
KaJIaChIHBIH aybl3 CYBIHBIH JIACTAHY JECHIeHiHe CTAaTHCTHKANBIK Tajjay >KYPTi3iiai. AFBIHABI CyJap MEH aybI3
CYZIbIH XMMUSUIBIK KOHE MUKPOOMONOTHSUIBIK KOPCETKIIITEPiH 3epTTey JKalIbl KAaObUIAaHFaH CTaHAAPTTapabl
KOJIJaHY apKbLIBI KYPTi3iii.

MakananblH MaKkcatsl - [1aBiiojjap KanachlHbIH aFbIHJIbI JKOHE aybI3 CYBIHbIH CallaChbIH 3€PTTeY.

3epTTey oaicTepi CapKbIHIBI CyJIapIblH ChIHAMAJIAPbIH IPIKTEY, CAPKBIH/BI )KOHE aybl3 CYFa XUMUSIIBIK
KOHEe OaKTepHOJIOTHSUIBIK TaJIay JKYPridy, CTATUCTUKAIBIK OJIC, SKCIEPUMEHTTIK aJIbIHFaH HOTHIKENIEp MeH
€CEITIK CHITaTTaMasapAblH KOPPEIAIUSIIBIK TalIaybl XKoHE T. 0. OOJIbL.

XaIbIKTBIH JICHCAYJIbIFbIHA KaYill TOHJIIPETIH aiiMaK aybl3 CyMeH KaOAbIKTay Ke31 O0JIbIN Ta0bUIATHIH CY
O0OBEKTINICPiHIH JacTaHybIMEH OaiyaHbICThl. EpTiC ©3¢HIHIH Cy KONMAChlH TUTHEHANBIK Oaraiay, KElIeHIl
KepceTkimTep OOMbIHINA, CyAbl MaiiialaHy OpbIHIapbIHIA CY/ABIH JaCTaHYBIHBIH JKOFapbl JEHIeHiH KepceTesi.
CaHWUTapIBIK-XUMISUTBIK, ~ OPTaHOJICITUKANBIK ~ JKOHE  JKAIMBl  CAHWTApJibIK  TajanTap,  COHIal-aK
MHUKPOOHOJIOTHSAJIBIK KOpCETKIITep OOMBIHINA OOJIBICTBIH JKep YCTI Cy KOHWMaJapbIHIAFrbl Cy CalachIHBIH
KepceTkimmTepi TeMeH Ooubin TaOblmanpl. [1aBnomap KanaceiHgarsl Epric e3eHIHIH HErisri jacTaymsuiapbl Cy
KolMMaslapblHa Ta3apThUIMAaraH HEMece JKETKUIIKCI3 Ta3apThUIFaH CapKbIHIBI CYJIap/bl arbI3aThIH ©HEPKACINTIK
KOCIMOPBIHAAP MEH TYPFHIH YH-KOMMYHAIBIK O0BEKTiIep OOIBIT TaObLUIa B!

AypI3 cyapl jactay ceOenTepiHiH J>KHUBIHTBIFBI: CyMeH >XaOIbIKTay JKEeNiJIepiHiH »KOFaphl TO3YHI,
OJIApIBIH JKYMBIC JEHTeHiHIH TOMEHIIr HOTWXKECIHIE OJNapAblH amaTThUIBIFBI, Ta3apTy KYPBUIBICTAPBIHBIH
KYMBICBIHIAFBI aKayjap, OHEPKOCINTIK KOCIHOPBIHAAPIBIH OHAIPICTIK CApKBIHIBI CYTIapabl afal eMec Ta3apTybl
aHpIKTangel.  [laBmomap skoHe T.0. eMip Ke3i peTiHAE CyABIH camachlH JKaKCapTyAblH OachIMABI
npouIakTUKaNBIK OarbITTaphl: [laBlomap KalachIHBIH CYMEH JKaOIbIKTay JKOHE Cy Oypy >Kemiiepi MeH
KYPBUIbICTapBIH XAHFBIPTY JKOHIHJET] ic-Iapanapabl y3aK Mep3iMai MakcaTThl JKOCHapiayasl JKy3ere achipy.
XaJbIKTBI camnayibl aybl3 CYMEH KaMTaMachl3 €Ty, CYMEH KaMTaMachl3 eTY/IH >Kai-Ky#i *KoHEe OHBI XKaKCapTy
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nrapanapbl  TYpakThl Oakputayna OoJybl JKOHE  CAHUTAPJBIK-3MUACMUSFA KAPChl  KOMHCCHSIIAPIBIH
OTBHIPBICTAPBIH/IA KAPAITYHI THIC.

TyiiiH ce3nep: aybl3 Cy, CYIObIH KaCHETTEpi, XaJIBIKTHIH [ICHCAYIBIFbIHA KAYil, IIapyallbUIbIK-aybi3
CyMeH JKaOIpIKTay.

3.H. Baﬁemcol, H.H. Kafmnneﬂonz , T.W. YpmMueBa1
"MuHoBaMOHHBIH EBpasuiickuii yausepcuret, Kazaxcran
ZTOpaﬁFLIpOB VYuuBepcurert, Kazaxctan

O0ecneuyenne KaYecTBa BO/JbI KaK I'NIaBHasl 11€JIb COXPAaHCHUSA 3/10POBbS 1€JI0BEKa

KoanuecTBo cMmepTeit u 3aboiieBaHui, CBSI3aHHBIX C YHIOTPEOJCHHEM HEKaueCTBEHHOH 3arps3HEHHOM
MMUTHEBOW BOJBI CTPEMHUTEIBHO pacTeT. [IpUYMHBI YBETUYCHHUS YPOBHS XHUMHUYCCKUX M MHUKPOOHOIIOTHYECKUX
3arps3HEHUI B BOXIE - YCTapeBIINME OYNCTHBIE COOPY)KEHHs, cTapble TPyOBl M oOe33apaKuBaHHE XJIopoM. B
CTaThe aHANM3HUPYyeTCsl oOecredeHne KadecTBa BOIBI KaK TJIaBHAs IEJIb COXPAHEHHUS 3IOPOBBS YeEJOBEKA.
IIpousBeneH CTaTHUCTUYECKMH aHalIU3 YPOBHS 3arps3HEHHMs NUTbeBOW Boxbl I. [laBnomapa. MccnenoBanue
XAMHYECKIX U MHUKPOOMOJIOTHYECKUX MOKa3aTejleld CTOYHOH M NMUTHEBOH BOIBI MPOXOAMIIO C MPUMEHEHHUEM
OOIIETIPUHATHIX CTAHIAPTOB.

Lens cTaThu — M3ydYeHHE Ka4yeCTBA CTOYHON U MUTHEBOM BobI I. [1aBnoaapa.

MeTogaMu HUCCIICIOBaHHMS CTald OTOOp MPOO CTOYHBIX BOJM, IPOBEICHHE XHUMHUCCKOTO H
6aKTepHOIOTHYECKOTO aHANMU3a CTOYHON M MUTHEBOI BOABI, CTATUCTHUCCKUI METOJ], KOPPESILIMOHHBIN aHaIN3
3KCHepI/IMeHTaJ'H)HO HOHy‘IeHHLIX pe3yJ'II>TaTOB nu pvaeTme XapaKTepI/ICTI/IK nu }Ip.

OO6nacTh puCKa IJIsl 30POBbS HACEICHUS CBsS3aHA C 3arpsS3HCHHUEM BOJOCMOB, KOTOPBIC SIBIISFOTCS
HUCTOYHHUKAMHU MNUTLBEBOI'O BO]IOCHaG)KeHI/IH. FI/II‘I/IeHI/I‘-IeCKaH OLCHKa BOAOCMa p.I/IpTI)II_H, 10 KOMIIJIICKCHBIM
MOKa3aTeNsIM, CBHUJETENBCTBYET O BBICOKOW CTENEHM 3arpsi3HEHUST BOABI B MECTaX BOJOIOJb30BaHUS.
IToka3aTenn kadecTBa BOIBI IOBEPXHOCTHBIX BOJOEMOB OOJACTH MO CaHUTAPHO-XMMUYECKAM B IIEPBYIO
ouepelb, OPTaHOJICNTHICCKIM H 00IIeCaHUTaAPHBIM TPEOOBaHMSM, a TAK)Ke MUKPOOHOIOTHIECKUM MTOKA3aTeIsIM
SIBIAIOTCST HU3KUMHU. OCHOBHBIMU 3arps3HurensmMu p. Upteiu B r. IlaBnogap SBASIOTCS NPOMBILUIEHHBIE
OPEINPUATHS W KWIUIIHO-KOMMYHAIIBHBIE OOBEKTHI, COpachHIBAaIONINE B BOJOEMBI HEOUYHIICHHBIC MU
HCIOCTATOYHO OYUIIICHHBIC CTOYHBIC BOAbI

BLI)IBJ'IGH KOMILJIICKC le/Illl/IH 3anH3HeHI/IH HI/ITI)GBOﬁ BOJbI: BBICOKAasA U3HOILICHHOCTH BO[[OHpOBOL[HbIX
CeTel, MX aBapUIHOCTh B PE3yJIbTATe HU3KOTO YPOBHS JKCIUTyaTalud, COOM B pab0OTEe OYHUCTHBIX COOPYKCHHH,
HeI[O6pOCOBeCTHa)I OYHCTKa HpOMLIIlIJ'IeHHI)IX CTOYHBIX BOI HpOMI)IIlIJ'IeHHLIMI/I Hpe[[HpI/ISITI/IHMI/I r.HaBnoaap nu
)lp. HpI/IOpI/ITeTHI)IMI/I HpO(bI/IJ'IaKTI/I‘IeCKI/IMI/I HaHpaBHeHHHMI/I yﬂqueﬁym KauyeCTBa BOJbI SIBJIISAFOTCS. peanmauua
JIOITOCPOYHOTO  [EJNEBOr0  IUIAHUPOBAHMUS ~ MEPONPHATHH MO0  MOAEPHU3AIMKM  BOJOTPOBOJIHBIX U
KaHaJM3alMOHHBIX ceTell M coopyxeHud B r. IlaBnojap, a TakkKe MNPOBENECHUE PETYJSPHOrO aHaIM3a
HOPMATHBHOW JOKYMCHTaIlM B cdepe BOJOCHAOXKEHHS W BOJOOTBEICHUS, IPOBEICHUE MPOLEIYPHI
aKTyaJM3alii HOPMATHBHBEIX TOKYMEHTOB. Bompockl oOecrieueHus HaceleHHs T0OpPOKAaYeCTBEHHON MUTHEBOM
BOJIOH, COCTOSIHHSI BOJIOCHA0KEHSI, MEpax IO €ro yIyJIICHHIO TOJKHBI TIOCTOSHHO HAXOMUThCS Ha KOHTPOJIE 1
paccMaTpuBaThHCS Ha 3aCEIaHUsAX CAHUTAPHO-IPOTUBOINUIEMUUYECKUX KOMUCCHIA.

KiroueBble cioBa: muThbeBas BOAA, CBOMCTBA BOJABI, PUCK 3JIOPOBBIO HACENEHUS, XO3SHCTBEHHO-
MMHTHEBOE BOJAOCHAOKEHHE.
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