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Monitoring of drinking water in the water supply system of Ekibastuz city

Annotation. On the basis of research on bacteriological indicators of the water supply system in the
Ekibastuz region for the period 2016-2018 the 310 cases of detection of pathogenic microflora were identified.
The chemical indicators are given the results of research to determine the content of toxic elements and heavy
metals in the source and purified water, as well as in the distribution network of Ekibastuz.

The largest number of pathogenic microflora cases and a high concentration of chemical elements are
noted during the flood season. Sporadic pathogenic microflora and chemical elements are also recorded in the
winter and summer periods.

Key words: source water, drinking water, monitoring, pathogenic microflora, analytical control,
plumbing system, heavy metals.

One of the urgent problems associated with the impact of environmental factors on public health is the
problem of water pollution. Water is a social, political, medical, geographical, as well as engineering and
economic problem.

In recent decades, as a result of intensive anthropogenic impact, the chemical composition of not only
surface, but also groundwater has changed markedly. Despite the relatively high degree of protection from
pollution, they already detect lead, chromium, mercury, copper, zinc, etc. Naturally, the concentration of heavy
metals in groundwater is increasing in the area of cities and industrial centers.

At present, possibly due to the use of mineral fertilizers (superphosphates) containing significant
fluorine impurities, the concentration of fluoride ions has increased not only in surface but also in groundwater.

Oil and petroleum products are often found in well water, which enter the water during drilling and as a
result of the penetration of shallow aquifers into gasoline and diesel fuel from gas stations or industrial waste
into the ground.

One of the main problems of industrial and domestic use of water is microbiological contamination of
surface sources of centralized water supply infected with pathogenic microorganisms that cause bacterial and
viral infections [1].

In urban distribution networks, characterized by physical deterioration and frequent accidents
eliminated untimely there is an intense secondary microbial contamination of drinking water, which is a serious
epidemic danger to human health. In this regard, the further improvement of sanitary and microbiological
monitoring of water objects and drinking water, which is one of the areas of the system of social and hygienic
monitoring, is of particular relevance.

In Kazakhstan, the main regulatory document for water supply systems is “Sanitary and
epidemiological requirements for water sources, water abstraction sites for household and drinking purposes,
household water supply and places for cultural and community water use and safety of water bodies”, which set
MPCs for 44 physical and chemical indicators water quality, subject to mandatory control, as well as 6
biological and 715 additional indicators, most of which are various organic substances [2].

Based on research conducted in the laboratory on the territory of the state enterprise «Gorvodokanal» in
the city of Ekibastuz for the period from 2016 to 2018, there are 310 cases of pathogenic microflora in the water
supply system in the Ekibastuz region - such as the determination of microbial number, the determination of
coliform bacteria. According to chemical indicators, special research conducted to determine the content of toxic
elements and heavy metals in the source and purified water, as well as in the breeding network of Ekibastuz.

According to bacteriological indicators, from 2016 to 2018, the initial water was 167 cases. In 2016,
there were 55 positive samples, in 2017 - 49 positive samples, in 2018 - 63 positive samples (Table 1). The
positive results were mainly in the flood period (April, May, June).
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Table 1 — The results of the research of the source water indicator LPC

Ne | Year I quarter Il quarter 111 quarter IV quarter

Jan. | Feb. | Mar. | Apr. | May | Jun. Jul. | Aug. | Sept. | Oct. | Nov. | Dec.

1 | 2016 0 0 0 10 18 12 5 3 3 4 0 0
2 | 2017 0 0 2 8 20 13 3 3 0 0 0 0
3 | 2018 0 0 3 10 18 22 6 3 1 0 0 0

At the stage of purification of the technological process in this period, 87 positive samples were
registered, of which TMN - 53 samples and TCB, CCB - 34 samples (Table 2).

Table 2 — Results of the research of water at the stage of technological purification

Year TMN TCB CCB
2016 23 14 14
2017 20 10 10
2018 10 10 10

The positive results of drinking water from the water supply network (CHS, WPS, standpipe) amounted
to 56 samples, of which - TMN 21 and TCB, CCB - 35, which is connected with the wear of the urban water
supply network and untimely repair work conducted during accidents, causing the loss of water from the system
and secondary contamination (Table 3).

Table 3 — The results of the research of drinking water
Ne Year CHS WPS Standpipe

TMN TCB CCB TMN TCB CCB TMN TCB CCB

1 2016 1 2 2 1 1 1 7 5 5
2 2017 1 2 1 1 1 1 5 3 4
3 2018 0 1 1 0 0 0 5 2 3

In the water supply network of the city, according to the chemical composition in purified water
compared with the source water, the content of aluminum increases by 1.7-32.3 times, iron -1.2-5.5 times, zinc
-1.3-116.3 times, bromine -1.7-5.0 times, strontium -1.1-1.4 times, cadmium — from zero concentrations to
0.0004-0.0865 mg/I.

In some samples of drinking water the content of aluminum exceeds MPC (1,01-9,8 MPC), iron - in all
samples (2,1-10,0 MPC), zinc - in one sample (service station «Horseshoe» -1,3 MPC), cadmium - in one sample
(on Auezov street - 86,5 MPC).

In addition, there was an increased content of iodine in water samples taken in the building of the city
SES and CHS -311 (31 microdistricts).

High content of aluminium was found in water samples taken from the hotel «Squirrel» (of 9.8 MPC),
the city department of The Public Health (2,5 MPC), the district No. 31 in (3.5 MPC), the district Ne 22
(1,7 MPC) district No. 23 (1,3 MPC), district No. 15 (1.2 MPC), the district No. 8 (1,3 MPC) district No. 5
(1.4 MPC), district Ne 4 (1.5 Mac), the district No. 6 (5,9 MPC) district No. 32 (the 1.6 MPC), the service station
«Horseshoex (district No. 29; 1,6 MPC) district No. 28 (1,3 MPC) district No. 10 (1.2 MPC), to KSC at the
Privokzalnaya, 15 (4,4 MPC).

Thus, in drinking water supplied to the consumer, there is an accumulation of a large number of metals
(aluminum, iron, zinc, bromine, strontium, cadmium). In most districts of the city drinking water content of iron
and aluminum does not match the requirements of GOST 2874-82 [3].

Completed assessment current state of water quality in the canal named after K. Satpayev and drinking
water in the water supply network of Ekibastuz allows to make a number of practical conclusions:

1. At the existing water treatment facilities of the source water (mixers, filters, chlorination), the
recommended technological modes of operation of the equipment are not always observed, the rules of sanitary
maintenance of water distribution networks and water intake columns are violated, which causes insufficient
purification of the source water and deterioration of water quality in the water supply network.

2. The water supply network of the city due to significant deterioration is in a critical condition and
requires major repairs.

3. Due to untimely repair, accidents systematically occur on the network, leading to water loss from
the system and its secondary pollution.

4. The quality of drinking water during its transportation from treatment facilities to consumers is
significantly deteriorating. There is an increase in microbiological parameters, as well as an increase in the
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concentration of aluminum, iron, zinc, bromine, strontium, cadmium. In most districts of the city drinking water
content of iron and aluminum does not not correspond the requirements of GOST 2874-82 «Drinking water.

In order to provide the population of Ekibastuz with good-quality drinking water, it is necessary to:

1. Organize systematic monitoring of the content of microbiological and chemical indicators in the
source and drinking water.

2. Tointroduce a multi-stage technology of disinfection of drinking water using modern technologies.

3. Timely carry out repair work and eliminate accidents on the networks.

4. To solve the issue of financing the replacement of obsolete and unusable carrier networks.
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Exibacmy3 K. cymen ycadovikmay scyiiecinoezi ayvl3 cy2a MOHUMOPUHZ HCYP2i3y

Maxkanaoa 2016-2018 owcorc. Exibacmys owipindeci 3epmmeyiep He2i3iHOe CyMeH HcabOblKmay
JHCytieciniy bakmepuoiocusnblK Kopcemkiwmepi Kapacmoipanosl. Homuowcecinoe 310 namozendix muxpogiopa
oKuzacvl aHblkmanowl. Exibacmys3oely mapamy owcenicinOe  yolmmoul 3jeMeHmmep MeH  XUMUSIbIK
KepcemKiumep mazapmolieaH Cyobl KYPAMbIHOA, Ayblp Memanoapobly KYPAMbIH AHbIKMAY OOUbIHULA 3epmme)y
Hamuoicenepin Kopcemeoi.

Cy mackbiHbIHbIY MAYCHIMbL Ke3iHO0e XUMUANLIK DJIeMEeHMMeEpPOil HCOapbl KOHYEHMPAYUACHL HCIHE
namozenoix MUKpoguopanvly ey kon camuvl 0aukanovl. Kvickbl scone dcaz meseindepinoe cy mackviHvl Ke3iHoe
namo2eHoiK MUKpoGhIopa dicane XUMUALbIK d1eMeHmmep maowliobl.

Tyiiin ce30ep: 6acmankvi cy, ayvi3 Cy, MOHUMOPUHZ, NAMO2EHOI MUKPOPDIOPA, AHANUMUKATBIK
baxwviiay, cy bepy aucyiieci, ayvlp memanoap.
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Monumopunz numuegoil 600bl 8 cucmeme 6000CHaAOIHCeHUA 2. IKubacmysa

Ha ocnoeanuu uccnedoganuti no 6axmepuoiosudeckuM NOKA3AMensiMm CUCMeMbl 8000CHADICEHUsL NO
Orubacmysckomy peeuony 3a nepuoo 2016-2018ze. ycmanosneno 310 cayuaes obHapydicenus namo2eHHOU
MUKpoghnopul.

Haubonvuee xonuuecmeo ciyuaes namo2eHHol MUKpogiopsl U blCOKASE KOHYEHMPAYUS XUMUYECKUX
9NEMEHMO8 OMMEYAemcsi GeCHOU, 8 Nepuod naABoo0Koso2o ce3oHa. CnopaduuecKkue Cayuau NAMOSEHHOU
MUKPODAOPL U XUMULECKUX INEMEHMOE PELUCPUPYIOMCS MAKICE 8 3UMHULL U JIeMHULL NepUoObL.

Knrwuesvte cnosa: ucxoowas 6o0a, numvesas 6004, MOHUMOPUHZ, NAMOSEHHAs MUKpogopa,
AHANUMUYECKULL KOHMPOJIb, 000NPOBOOHAs. CUCTEMA, MAICENble MEMAILIbL.



