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SCIENTIFIC RATIONALE OF MEASURES ON PREVENTION

OF POLLUTION OF SURFACE WATER BODIES IN KHARKIV REGION

Today, in Kharkiv region, most of the surface water bodies as a result of man-made and
anthropogenic loading have lost their natural purity and the ability to self-purify. One of the
features of water resources of the region is that the rivers, which serve as the main sources
of water supply, are also used as receivers of treated wastewater. In order to analyze the
state of pollution of the aquifer of Kharkiv region during 2007-2016, laboratory studies of
water of surface water reservoirs of the 1% and 2™ categories were conducted and summarized.
The researchers have found that over the past 10 years the pollution of surface water bodies
of the 1% category according to sanitary-chemical indicators is at the level of 4.5%,
microbiological indicators — 14%, water pollution of reservoirs of the 2™ category is 20%
and 12%, respectively. In order to prevent the occurrence of diseases of different etiology
among the population of Kharkiv region, the source of which is the water factor, a set of
methodical and practical measures that will contribute to the improvement of the surface
water of the region has been developed.

Keywords: drinking water, laboratory tests, microbiological indicators, sanitary-chemical

indicators, preventive measures.

Introduction

Ukraine's drinking water supply is almost 80%
secured from surface sources. The ecological
state of surface water bodies and the quality of
water in them are the decisive factors of sanitary
and epidemic well-being of the population.
Potential reserves of surface waters of Ukraine
are estimated at about 209.3 km3 per year, of
which 25% is formed within the state. At the
same time, the majority of river basins according
to the hygienic classification of water bodies
according to the degree of pollution can be
attributed to polluted and very polluted ones [ 1-3].

Monitoring of water quality in surface water
bodies shows that, despite some decline in
industrial production in recent years and decrease,
in this connection, discharge of waste water from
the reservoir, on average, the state tends to
deteriorate the ecological state of reservoirs of
the 1Ist class water from which it is used for
drinking needs and the 2nd class, which are

foreseen for sports, and used as recreation zones
for sanitary-chemical and microbiological
indicators [4].

Of particular concern is the state of the Dnipro
river basin, which provides drinking water to more
than 75% of the country's population.

Kharkov region has one of the most deve-
loped national economic complexes of Ukraine
and borders on industrial regions of Donetsk and
Lugansk region, Dnipropetrovsk region and the
Russian Federation. The area of the oblastis 31.4
thousand km2. It is located on the watershed of
the river basins of Don (the river Siversky Donets)
and the Dnieper River. There are 17 admini-
strative districts that belong geographically to the
basin of the Seversky Donets River within Khar-
kiv region, and there are 10 ones that belong to
the Dnipro River basin. The region has an
extremely low level of water supply — 1.8% of
the total resources of Ukraine. Water resources
of the region are formed due to atmospheric pre-
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cipitation, local runoff, groundwater, as well as
due to external influx from adjacent territories
(transit water of Russia) [5-6].

At present, in Kharkiv region, a significant
part of surface water bodies has lost its natural
purity and suitability for self-purification, which
indicates a significant man-made and anthro-
pogenic load on the water recreational zones of
the region [7-9].

The purpose of the study was to analyze the
status of pollution of surface waters of Kharkiv
region according to the laboratory research data
for the development of scientific and practical
and preventive measures aimed at improving the
water supply of the population of Kharkiv region.

Materials and methods of research

During 10 years from 2007-2016, laboratory
studies of water of surface water reservoirs of
the 1stand 2nd category on the basis of institutions
and establishments of the State Aviation Service
were conducted and the results of existing resear-
ches for the specified period were summarized.

The study of the state of pollution of surface
water of the reservoirs was evaluated in accor-
dance with the existing normative documents,
namely:

— «Sanitary rules and norms of protection of
surface water from pollutiony» (SanPiN 4630-88);

—GOST 17.1.5.02-80 «Protection of nature.
Hydrosphere Hygienic requirements for zones of
recreation of water objects»;

— State sanitary rules of planning and deve-
lopment of human settlements, approved by the
order of the Ministry of Health of Ukraine dated
June 19, 1996 Ne. 173;

—DSTU 4808: 2007 «Sources of centralized
drinking water supply. Hygienic and environ-
mental requirements for water quality and selec-
tion rulesy;

— State sanitary rules of planning and deve-
lopment of human settlements, approved by the
order of the Ministry of Health of Ukraine Ne. 173.

Research results

The surface water resources of Kharkiv region
are represented by rivers (867), lakes (583), reser-
voirs (56), rates (2538) and the Dnipro-Donbas
channel [10].

One of the peculiarities of water resources is
that the rivers, which serve as the main sources
of water supply, are also used as sewage recei-
vers. The problem of pure water remains the
number one problem.

Protection of water resources is one of the
most complex problems of water management.
The surface runoff from the fields carries a large

amount of fertilizers and pesticides in the reservoir.
The drainage of communal services from sett-
lements is increasing significantly.

Every year the rivers of the region are subject
to anthropogenic stress, which leads to a decrease
in the ability of water bodies to self-purify and
restore water quality.

The main source of pollution of the rivers in
the city of Kharkiv is the discharging of untreated
storm water, the lack of facilities for the purifi-
cation of storm sewage in the city.

Improper cleaning of roads, streets, irregular
cleaning of drainage wells leads to increased
water pollution of rivers of the city. During the
flood and the passage of ice, the water quality of
the surface water drains considerably. Sediments
of rivers are significant sources of secondary
intake of microorganisms in water.

Insufficient power and efficiency of existing
wastewater treatment facilities leads to a violation
of the sanitary-chemical and hydrobiological re-
gimes of rivers, lakes and other surface water
bodies.

There are 155 wastewater treatment plants
in the region, of which 89 have sewage disposal
in open water (including through 78 releases of
household sewage and 13 issues of industrial
waste water).

Insufficiently purified waste water was dis-
charged through 32 issues (including 29 issues of
household and 3 issues of industrial waste water)
from the reservoir. Also, up to 1.5 million m3 of
crude surface drainage comes in through the
139 leaflets into the rivers of the region.

One of the reasons for the deterioration of
the quality of water of surface water bodies is
eutrophication — the increase in the pollution of
recreational reservoirs by invasions of alien species,
for example, various species of pistachios of the
body-shaped (Ristia stratiotes) sections of the
river Siversky Donets in Chuhuevsky, Peche-
nizsky and Zmiyivsky districts of Kharkiv region,
and entering the reservoirs with natural drainage
contaminated waters from the territory of sett-
lements [10].

Over the past 10 years, according to the ana-
lysis of laboratory tests of surface water bodies
of the 1st category for sanitary-chemical indi-
cators, the percentage of samples exceeding the
maximum permissible concentrations ranges from
1.5%1in 2012 to 12.0% in 2010 and averages over
4.5%.

Over the past 10 years, according to the ana-
lysis of laboratory studies of surface water reser-
voirs of category I microbiological indicators, the
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percentage of samples exceeding the maximum
permissible concentrations ranges from 4.3% in
2016 to 27.4% in 2007 and averages over 14%
(tab. 1).

In some years, significant deterioration of
water quality according to sanitary-chemical and
especially microbiological indicators was due to

indicators, the percentage of samples exceeding
the maximum permissible concentrations ranges
from 6.0% in 2009 to 25.5% in 2005 and averages
over 12% (tab. 2).

However, as shown by the results of the
research, the indicators of water pollution of the
reservoirs of the 2nd category have no sharp

Table 1. The generalized data of research on the quality of water

of surface water reservoirs of the 1t category of Kharkiv region in the period of 2007-2016

(percentage of samples with excess MAC)

Selection Year 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 |2014| 2015

2016

The reservoirs of the 15t category of Kharkiv region (the Seversky Donets river basin)

Sanitary-chemical

; 6,8% | 4.0% | 1.6%|12,0%| 3,6%| 1,5%| 3,5%|6,9%| 2.9% |2,4%
indexes
mg;gg;o'og'c 27.4% | 25.5% [12,0% |19,2% | 18,2% | 10,8% | 11,2% |5.9% | 4.6% |4,3%

accidents at the sewage treatment facilities of
the districts of the region, which is confirmed by
the analysis of official reports of the relevant
structures (fig. 1).

Much worse quality of water is selected from
surface waters of the 2nd category.

Over the past 10 years, according to the
analysis of laboratory tests of surface water
bodies of the 2nd category, according to sanitary-
chemical indicators, the percentage of samples
exceeding the maximum permissible concen-
trations ranges from 14.5% in 2013 to 25.0% in
2009 and averages over 20.0%.

Over the past 10 years, according to the
analysis of laboratory studies of surface waters
of the 2nd category, according to microbiological

changes, as it is established in the reservoirs of
the 1st category. This is due to the fact that the
main wastewater treatment facilities are the
Siversky Donets River, which is a source of
drinking water supply in Kharkiv region (fig. 2).

Discussion

By the scientists of Kharkiv National Medical
University in order to prevent the contamination
of surface water reservoirs of the 1st and 2nd
categories as well as for the prevention of the
morbidity of the population and improvement of
the rest in the reservoirs which serve as areas of
recreation:

—an ecological and hygienic component to the
general scheme of use of water objects of the basin
of the river Siversky Donets has been drawn up;

30
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Fig. 1. Dynamics of changes in water quality indicators for surface water reservoirs
of the 1st category in the period 2007-2016
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Table 2. The generalized data of water quality studies
of surface water reservoirs of the 2nd category of Kharkiv region in the period of 2007-2016
(percentage of samples with excess MAC)

Selection year| 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
The reservoirs of the 1st category of Kharkiv region (the Seversky Donets river basin)
izg';ae;y'hem'ca'm,g%19,1% 25,0% | 20,3% | 23,5% | 22.0% | 14,5% | 19,2% | 18,6% | 19,4%
mgizg"og'c 17.3%|13.3%| 11,7% | 12,9% | 10.6% | 11,3% | 25.8% | 12,4% | 11,6% | 12.5%
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Fig. 2. Dynamics of changes in water quality indicators for surface water reservoirs
of the 2nd category in the period 2007-2016

—an information sheet on scientific (scientific
and technical) products intended for practical
application in the field of healthcare «Method of
assessment of the degree of medical and ecolo-
gical stress in the area of the location of the water
recreational zone» Ne. 76 — 2016 has been
prepared;

—ecological-hygienic concept on public health
protection in water recreation zones has been
developed.

Today, the research materials have been
submitted to obtain the Patent of Ukraine for the
invention on how to determine the assessment of
existing risk for both reservoirs and for public
health.

In order to improve the sanitary and ecological
state of surface reservoirs, the scientists of Khar-
kiv National Medical University have developed
and implemented a set of preventive measures,
the main of which are:

—conducting a thorough analysis of the causes
of deterioration or improvement of the quality of
water of open water bodies by the scientists;

— scientific substantiation of proposals for the
implementation of measures to stop discharges
of insufficiently cleaned and untreated sewage
into the reservoir, disinfection of waste water
(special attention is paid to the treatment facilities
located in rural settlements);

— continuous monitoring of pollution levels of
surface water bodies by organoleptic, physic-
chemical, microbiological indicators, as well as
on salts of heavy metals, pesticides, strontium and
cesium;

—to ensure work with the media on informing
the state of surface water and drinking water.

The aforementioned measures can be used
for implementation in other regions of Ukraine,
subject to the consideration of the specifics and
features of the use of surface water bodies.
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Conclusions

The researches have determined that for the
last 10 years the pollution of surface water
bodies of the 1st category in terms of sanitary-
chemical indicators is at the level of 4.5%,
microbiological indicators of 14%, water pollution
of reservoirs of the 2nd category of 20% and
12% respectively.

It has been established that the main causes

wastewater and a significant anthropogenic load
on the surface reservoirs.

The scientists of Kharkiv National Medical
University have developed a set of methodological
and practical measures to prevent the emergence
of diseases of different etiology, the source of which
are water factors, introduced in the activities of
scientific institutions and utilities in Kharkiv region,
as well as in the educational process of higher

of pollution of surface water bodies are untreated ~ educational institutions in Ukraine.
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M.I. Jlumeunenxo, O.1. 3anwboecvka, M.I. Illepoans, T.1. Tionka, B.B. 3nenxo, 10.H. Agiozoa

HAYKOBE OBI'PYHTYBAHHSI 3AXO/IIB 3 TONEPE/KEHHS 3ABPY/IHEHHSI TOBEPXHEBUX BOJIOMM
XAPKIBCHKOI OBJIACTI

Ha choromni y XapkiBchbKiii 00J1acTi OibIIIa YaCTHHA TIOBEPXHEBUX BOJJOWMHUII BHACITITOK TEXHOTCHHO-
T'O Ta aHTPOIIOT€HHOT'O HaBAaHTA)XKEHHS BTPATHIIA IIPHPOJHY YHUCTOTY Ta MOXKIIMBICTh IO CAMOOYHIICHHS.
OpHi€ero 13 0COOIMBOCTEH BOJHUX PECYPCIB PETIOHY € Te, IO PIUKH, SIKi CITY’KaTh OCHOBHHMH JKEpETaMu
BOJIONIOCTAYaHHs, BAKOPHUCTOBYIOTHCS TAKOXK Yy SIKOCTI MPUHOMHUKIB OYMIICHUX CTIYHUX BOA. 3 METOIO
aHaJizy cTaHy 3a0pyIHEHHsSI BOAOHOCHOTO TOPU30HTY XapKiBcbkoi obmacti mpotsrom 2007-2016 pokis
MIPOBE/ICHI Ta y3arajJbHEH1 JabopaTOpHi JOCIiAKEHHS BOIU TOBEpXHEBUX BoAoiM I Ta Il kaTeropii.

JlocmipkeHHAME BCTAHOBIIEHO, 110 3a ocTaHHi 10 pokiB 3a0pyqHEHHs MOBEpXHEBUX BomoiM I kare-
ropii 3a caHiTapHO-XIMIYHIMU TIOKa3HUKAMHU 3HAXOIUTHCS Ha PiBHi 4,5 %, MikpoOi0I0OriYyHIMHU TOKa3HUKA-
mu — 14 %, 3a0pynHenHs Bogu BopoiiM 11 kateropii cxianae 20 Ta 12 % BinnoBigHO.

3 MeToro Mpo(diTaKTHKH cepel] HacelIeHHs XapKiBChKoi 001acTi BAHUKHEHHS 3aXBOPIOBAHb Pi3HOT €Tio-
JIOTi1, JDKEPENIOM SKMX € BOIHUI (akTop, po3po0JieHO KOMIUIEKC METOIWYHO-NPAKTHYHHUX 3aXOMIB, SKi
CHPUATAMYTH O3JJOPOBICHHIO TOBEPXHEBHUX BOIOWM PETiOHY.

Knwuosi cnosa: numna 6o0a, 1ab60pamopmi 00CHiOHCEeHH S, MIKDOOIOIO2IUHI NOKAZHUKU, CAHIMap-
HO-XIMIUHI NOKA3HUKU, 3AX00U NPOQPINAKmuKu.
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M.HU. /lumeunenxo, A.U. 3anwboeckan, H.I. lllepoans, T.U. Tionka, B.B. 3nenko, I0.H. Asuod3va
HAYYHOE OBOCHOBAHHME MEPOITPUSITUMI ITO NPEAYHNPEXIEHWUIO 3AT'PASHEHUSL
MOBEPXHOCTHBIX BOOOEMOB XAPBKOBCKOM OBJIACTH

Ha ceroans B XapbKOBCKOiT 00acTu 0ojbIast 4acTh HOBEPXHOCTHBIX BOJJOEMOB B PE3YJIETATE TEXHO-
TCHHOW M aHTPOIOTCHHOW HArPy3KH MOTEPsIa ECTECTBEHHYIO YHCTOTY M BO3MOXKHOCTB K CAMOOYHIIICHHIO.
OnHO#t 13 0COOEHHOCTEH BOJHBIX PECYPCOB PETHOHA SBJISIETCS TO, YTO PEKH, KOTOPBIE CIYKAT OCHOBHBIMH
HMCTOYHUKAMH BOJIOCHAOKEHUS, UCTIONB3YIOTCS U B KAQYECTBE MPUEMHHKOB OUYHWIIEHHBIX CTOYHBIX BOJI.
C mespro aHamM3a COCTOSHUS 3arpsA3HEHUS BOAOHOCHOTO TOPH30HTa XapbhbKOBCKOW OOJIACTH B TEUCHHE
2007-2016 roj0B poBeJICHbI K 0000IIEHBI TA00pATOPHBIE UCCIICAOBAHUS BOJIBI TOBEPXHOCTHBIX BOJOCMOB
I u II xareropuu.

HccnenoBanusMu yCTaHOBIIEHO, 4TO 3a nociennue 10 yer 3arps3HEeHUE MOBEPXHOCTHBIX BOJIOEMOB
I kareropuu Mo CaHUTAPHO-XUMHUUECKHUM MOKA3aTeNIsIM HaXOAUTCA Ha ypoBHE 4,5 %, Mukpobuomorudec-
KHM Toka3zarensaMm — 14%, 3arpsizHeHne Boasl BogoemoB Il kareropuu cocrasiser 20 u 12 % cooTser-
CTBEHHO.

C uenbto npoUIIaKTUKU CPEln HaceJIeHNus: XapbKOBCKOM 00JIaCTH BOSHUKHOBEHUS 3a00JIeBaHHA pas3-
JIMYHOW STUONOTHH, HCTOUHUKOM KOTOPBIX SIBIISICTCS BOXHBIH (hakTop, pa3paboTaH KOMIIJIEKC METOANYECKH-
MPAKTUIECKUX MEPOTIPUITHH, KOTOPBIC OYIyT CIIOCOOCTBOBATH 03I0POBIICHHIO IIOBEPXHOCTHBIX BOIOEMOB
peruoHa.

Knwueswie crosa: numvesas 6o0a, 1adopamopHbvie Uccied08anus, MUKPOOUOIO2UYECKUe NOKa3ame-
JU, CAHUMAPHO-XUMUYECKUe NOKA3amenu, Mepbl NpOQUIAKmMuKuU.

Haoitiwna oo peoaxyii 04.02.2019

KonTakTHa iHdopManis

Jlumeunenxo Muxona leopesuy — KaHAUAT MEINYHUX HAyK, JOLEHT Kadeapu KIiHIuHOI Ja00-
paTopHoOi JiarHOCTHKH XapKiBCHKOTO HAIllOHAJIBHOTO MEIUYHOTO YHIBEPCHUTETY.

Anpeca: Ykpaina, 61022, m. Xapkis, mpoctr. Haykwu, 4.

Tein.: +380962151148.

E-mail: kkld1 @ukr.net.

ORCID: 0000-0003-1308-5034.

3anrwboecvka Onvea LinigHa — MOKTOp MEIWIHHUX HayK, Tpodecop, 3aBiayBad Kadenpu KIiHITHOT
nabopaTopHOi TiarHOCTHUKH XapKiBCHKOTO HAI[IOHATEHOTO MEAMYHOTO YHIBEPCHUTETY.

Anpeca: Ykpaina, 61022, m. Xapkis, mpoctr. Haykwu, 4.

ORCID: 0000-0003-2165-6386.

Tronxa Temsna lsanigna — HOKTOP MEAMYHUX HAyK, Tpodecop Kadenpu KIiHITHOT 1abopaTopHOi
JIIarHOCTHKH XapKiBChKOTO HAIlIOHATTFHOTO METUIHOTO YHIBEPCHUTETY.

Anpeca: Ykpaina, 61022, m. Xapkis, mpoctr. Haykwu, 4.

ORCID: 0000-0002-4689-2062.

L]epbans Muxona I'agpunosuy — TOKTOp MEANYHUX HayK, Ipodecop, FOJIOBHUN HayKOBHH CIIiB-
POOITHHK ITEHTPaIIbHOI HAyKOBO-10CIHiAHO1 Taboparopii (LIHIJI), moMiuanK TpopekTopa 3 HayKkoBoi po-
60TH XapKiBCHKOTO HAI[IOHATHPHOTO METUIHOTO YHIBEPCUTETY.

Anpeca: Ykpaina, 61022, m. Xapkis, mpoctr. Haykwu, 4.

ORCID: 0000-0002-4127-269X.

3nenxo Bikmop Bonooumuposuy — KaHAUIAT MEAWMYHUX HAYK, JOICHT Kadeapu KIIiHIYHOT 1a00-
paTopHOi JiarHOCTUKH XapKiBCHKOTO HAIlIOHATTFHOTO METUYHOTO YHIBEPCHUTETY.

Anpeca: Ykpaina, 61022, Xapkis, nmpocr. Hayxkwu, 4.

ORCID: 0000-0001-8097-9690.

Agiozba FOnis Hanikoéna — xanauaar ¢papMaleBTHUHUX HayK, TOLECHT Kadeapu KiiHiuHOT 1abo-
paTopHOi AiarHOCTHKH XapKiBCHKOTO HAIlIOHAILHOTO METUYHOTO YHIBEPCHTETY.

Anpeca: Ykpaina, 61022, m. Xapkis, npocm. Hayxkwu, 4.

ORCID: 0000-0003-1591-9100.
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