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Introduction

Kharkiv is the second largest city in Ukraine with population more than 1.5 million
people. There are several types of recreational areas where residents can spend their free time.
Areas located near rivers and lakes are the most popular among residents during May - Sep-
tember period. For such types of recreational area, water quality and available infrastructure
are very crucial. Every year, before the start of the summer season, local authorities make
control field trips for assessment of water quality.

The main four rivers that flow through Kharkiv territory are: (i) the Udy River, which
belongs to the medium-sized rivers (catchment basin — 3864 km®, length — 164 km) and is a
tributary of the Seversky Donets; (i1) the Lopan River, a tributary of the Udy River, which
also can be classified as a middle river (catchment basin — 2000 km?, length — 96 km), (iii) the
Kharkiv River, a tributary of the Lopan River, which belongs to small rivers (catchment basin
— 1160 km’, length — 71 km), (iv) the Nemyshlya River — a small river (catchment basin —
72.2 km?, length — 27 km) that flows into the Kharkiv River. The total length of rivers within
the city territory is about 58 km. Kharkiv's rivers are shallow, with a low flow velocity, and
are subject to significant anthropogenic impact. There are many natural and man-made reser-
voirs, associated with these rivers — more than 20 reservoirs are located on the territory of
Kharkiv. Local population usually use them for recreation purposes: swimming, sunbathing,
fishing etc. [1]. All surface waters suffer from various pollution sources, the most significant
ones are discharges of treated and insufficiently treated municipal and industrial wastewaters,
urban and agricultural surface run-off, runoft from landfills [2, 3]. The main pollution sources
in Kharkiv are Dykanivski WWTP (138,92 mIn m’ per year) and Bezludivski WWTP (51,03
mln m’ per year). They both belong to KharkivVodokanal Municipal Company and their dis-
charges amount 46 % from total discharges for the whole river basin [4]. Surface water qual-
ity is very important for both recreation activity and economic activity of the city. This topic
is very popular in other countries and scientists are preforming various types of projects [5 —
8].

The aim of the paper is to assess dynamics of water quality in four main recreational
areas in Kharkiv and to develop recommendations for improvement of water quality.

Main part

Description of water bodies

There are several recreational areas in Kharkiv, but most popular are Zhuravlevskiy
Hydropark, Oleksiivskiy Lugopark, Udyanskiy Hydropark and Osnovyanske Lake. They are
located in different districts of Kharkiv. (Fig. 1) [9].
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Zhuravlevskiy Hydropark is located on the Kharkiv River, it was constructed together
with small dam and was opened in 1962. The reservoir has semi-closed aquatorium with low
water exchange in the low-water period; this fact explains why the water in some years has
very poor quality especially on organo-optical parameters. The water mirror area is 1 340 000
m’. Its aquatoria is completely located within the residential area of the Kharkiv City in
Kievskiy District [1].

Oleksiivskiy Lugopark is located on the Lopan River, it was created due to construc-
tion of Pavlivska dam in 1965 (dam was reconstructed in 2009). The reservoir has low water
exchange in low-water periods. The water mirror area is 230 000 m”. Aquatoria is located on
the territory of six residential parts of the Kharkiv City within Shevchenkivsky and Holod-
nogirsky Districts [1].

Udyanskiy Hydropark was set up in 1971 due to construction of Novobavarska dam,
is located on the Udy River (dam was reconstructed in 2010). The reservoir has also a low
water exchange during low-water periods. The water mirror area is 350 000 m”. Aquatoria is
located on in the residential part of the city in Novobavarskiy District [1].

Osnovyanske Lake was created due to sand mining activity. The water mirror area is
430 000 m’. Aquatoria is located on in the residential part of the city in Osnovyanskiy District

[1].

skiy Hydrcipark""

Figure 1 — Location of four main recreational areas in Kharkiv: Zhuravlevskiy Hydropark,
Oleksiivskiy Lugopark, Udyanskiy Hydropark and Osnovyanske Lake

Description of experiment and results

Water sampling was performed during 2006-2020. The time and season of sampling
correspond to the periods of high and low water periods. According to hydrological parame-
ters for Kharkiv, the spring flood period is April-May (rarely also includes the first decade of
June), and the summer low water period is August — September. These periods are interested
because local population use recreational areas, thus anthropogenic pressure is increasing and
water quality is very important. Water quality is controlled by State Company “Kharkiv
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Oblast Center for Control and Prevention of Diseases” (under the Ministry of Health of
Ukraine) and by local environmental authorities [10].

Water samples analysis were performed in a certified Laboratory of Analytical
Chemical Research of the Institute of Environmental Sciences, V. N. Karazin Kharkiv Na-
tional University, we analysed the following parameter: pH, transparency, nitrates, nitrites,
ammonia, dissolved oxygen, chlorides, total hardness, alkalinity, BODs, COD, total minerali-
sation, phosphates, oil products, surfactants, heavy metals. Laboratory methods and equip-
ment were used [11]. For evaluation of water quality we used national standard “Hygienic re-
quirements to composition and peculiarities of surface water bodies used for recreational and
municipal purposes”’, MAC values were taken for recreational areas, used for swimming,
sport and rest of population [12]. Also EU Directive 2006/7/EC concerning the management
of bathing water quality was used for assessment of water quality [13]. Obtained average data
for all periods are presented in Tables 1-4.

Table 1 — Water quality in Zhuravlevskiy Hydropark, data of chemical analysis, aver-
age data

Parameter Unit Sampling period MAC, IMAC
2006-2010 2011-2015 2016-2020 Ukraing , EU
15 May | 15 Aug. |15 May —| 15 Aug. |15 May —{ 15 Aug. | [8] | [9]
— — 15 June — 15 June —
15 June | 15 Sept. 15 Sept. 15 Sept.
Transparency cm <30 >30 <30 >30 <30 >30 | <30 <100
pH pH units 8,1 8,6 7,8 8,2 7,3 8,4 [6,5-8,5]| 6-9
Dissolved mgO,/dm| 3,8 4,6 4,0 43 3,2 42 | <40 -
oxygen }
BODS mg032/dm 4,2 4,0 4.4 4,1 4,4 3,66 | 24,0 -
Total miner- | mg/dm’ 688 734 650 742 624 746 <1000 <
alization 1000
Ammonim mg/dm’ | 0,8 1,2 0,65 1,85 0,5 22 [ <201 1,0
nitrogen
Nitrite nitro- | mg/dm’ 1,15 2,62 1,92 3,3 1,48 2,6 | <3301

gen
Nitrate nitro- | mg/dm’ 18,2 24,7 15,8 26,7 22,3 34,1 |<50,0| 30
gen

Phosphates | mg/dm’ | 12 1,45 0,85 1,2 0,24 0,29 [ <3,5]3,5
Oil products | mg/dm’ | 0,12 023 | 0,15 0,21 0,01 0,12 | <03 0,5
Surfactants | mg/dm’ | 0,15 0,24 0,2 022 | 0,05 0,1 [<05]03
Cd mg/dm’ | 0,0009 | 0,001 | 0,0004 | 0,001 | 0,0005| 0,0009 [<0,001] 0
As mg/dm’ [ 0,0012 | 0,002 | 0,002 | 0,0018] 0,001 | 0,002 [<0,05] 0
Hg mg/dm’ | 0,0002 | 0,0003 0 0,0001| 0,0001| 0,0001 [<0,000] 0
5
Pb mg/dm’® | 0,011 | 0,021 | 0,004 | 0,005 0 0 [<003] 0

Discussion of results

Dissolved oxygen and BOD;s are main criteria for assessment of organic pollution.
There are various natural and anthropogenic sources making inputs of organic pollutants. In
surface water BODs should vary from 0,5 to 5,0 mg/dm’ depending on season and physio-
logical and biochemical activity of microorganisms. As we see, there are deviations from
norms in water samples from Zhuravlevskiy Hydropark and Udyanskiy Hydropark during all
15 year period: higher by 0.6-0.9 mg/dm’ for dissolved oxygen and lower by 0.3-1.2 mg/dm’
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for BODs. We also can see violation of dissolved oxygen norms for dissolved oxygen and
BOD:s in Oleksiivskiy Lugopark during last 5 years. These can be a signal of excessive
amount of organic pollution of water bodies as a result of an increase pressure on the recrea-
tional area and the creation of illegal beaches with a large number of people around the stud-
ied water bodies.

Table 2 — Water quality in Oleksiivskiy Lugopark, data of chemical analysis, average

data
Parameter Unit Sampling period MAC, [MAC
2006-2010 2011-2015 2016-2020 Ukraing , EU
15 May | 15 Aug. | 15 May | 15 Aug. | 15 May | 15 Aug. | [8] | [9]
15 June | 15 Sept. | 15 June | 15 Sept. | 15 June | 15 Sept.
Trans- cm <30 >30 <30 >30 <30 >30 | <30 <100
par-
ency
pH pH 7,32 7,56 7,68 7,80 7,67 7,85 16,5-8,5| 6-9
units
Dissolved mgO,/dm| 3,2 3,4 3,6 4,0 4,0 49 <4,0| -
oxygen }
BOD5 mg032/dm 5,2 4,7 4.4 4,2 4,9 3,85 | 24,0 | -
Total miner- | mg/dm’| 483 548 516 591 504 532 |<£1000| <
alization 1000
Ammonim mg/dm’| 0,68 0,82 0,93 0,11 1,2 1,9 | <2,0| 1,0
nitrogen
Nitrite nitro- | mg/dm’| 2,1 2,4 1,96 2,85 1,85 23 | <331(0,1
gen
Nitrate nitro- | mg/dm’| 15,3 21,2 16,1 19,7 12,1 18,6 |<50,0| 30
gen
Phosphates mg/dm’| 2,42 2,85 1,64 1,67 0,48 0,62 | <3,5| 3,5
Oil products | mg/dm’| 0,06 0,1 0,11 0,12 0,07 0,11 | <030,
Surfactants mg/dm’| 0,08 0,11 0,04 0,06 0,07 0,08 [ 0,503
Cd mg/dm’| 0,0009 | 0,001 | 0,0004 | 0,001 | 0,0005| 0,0009 [<0,001] 0
As mg/dm’| 0,0012 | 0,002 | 0,002 | 0,0018] 0,001 0,002 1<0,05] 0O
Hg mg/dm’| 0,0002 | 0,0003 0 0,0001| 0,0001| 0,0001 {<0,000{ O
5
Pb mg/dm’| 0,011 0,021 | 0,024 0,025 | 0,022 | 0,029 |<0,03] 0

Total mineralization in water bodies is average 695 mg/dm’ for Zhuravlevskiy Hy-
dropark, 523 mg/dm’ for Oleksiivskiy Lugopark, 930 mg/dm’ for Osnovyanske Lake and
850 mg/dm’ for Udyanskiy Hydropark. It corresponds to normal mineralization level.

Biogenic substances content (namely nitrogen and phosphorus compounds) is the key
parameter for hydrochemical characteristic of water quality and water ecosystem state. These
parameters shows the eutrophication level and velocity, that is the cause of sharp deterioration
of water quality and death of water life. Our data shows that in spring they are 1.5-2.2 times
lower than in summer, that can be explained by the season, lighting and temperature. On the
concentration of nitrogen-containing substances, the most polluted (in terms of the content of
ammonium nitrogen and nitrite nitrogen) during the 15-year period is Udyanskiy Hydropark
(the average is 2.02 mg/dm’ and 2.23 mg/dm’, respectively); we see also the highest pollution
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by nitrate nitrogen of the water in Udyanskiy Hydropark (28.63 mg/dm®) and Osnovyanske
Lake (24.29 mg/dm’). Excess of the MAC on ammonium nitrogen was identified in waters
from Zhuravlevskiy Hydropark and Udyanskiy Hydropark during the low-water period, that
indicates an excessive anthropogenic load on these objects, since the number of local popula-
tion during this period increases in more than 10 times compared to the spring period. How-
ever, we should note a positive tendency in water quality: decrease phosphates by 5 times in
all four water bodies during 15 years of research.

Table 3 — Water quality in Udyanskiy Hydropark, data of chemical analysis, average

data
Parameter Unit Sampling period MAC, MAC
2006-2010 2011-2015 2016-2020 Ukraing , EU
15 May —| 15 Aug. |15 May —| 15 Aug. |15 May —| 15 Aug. | [8] | [9]
15 June - 15 June - 15 June -
15 Sept. 15 Sept. 15 Sept.
Transparency cm <30 >30 <30 >30 <30 >30 | <30 100
pH pH 7,42 7,67 7,75 7,91 7,63 7,84 16,5-8,5| 6-9

units

Dissolved mgO,/dm| 4,26 4,28 4,15 4,23 4,25 4,62 | <40 | -
oxygen }

BODS5 mgQO,/dm| 4,22 4,35 4,02 3,88 4.8 324 | 24,0 | -

3
Total miner- mg,/dm3 798 853 847 875 842 864 (<1000| <
alization 1000
Ammonim mg/dm3 2,0 1,94 2,11 2,18 1,83 2,06 | <201 1,0
nitrogen

Nitrite nitro- | mg/dm®| 1,44 1,80 | 235 2,66 | 224 | 291 | <33]0,1
gen

Nitrate nitro- mg,/dm3 28,41 19,65 24,5 29,4 30,5 39,3 |<50,0( 30
gen

Phosphates mg/dm’| 1,71 1,86 1,54 1,63 0,46 0,84 | <3,5]3)5

Oil products | mg/dm’[ 0,11 0,31 0,05 0,05 0,04 0,14 | <0,3 0,5

Surfactants mg/dm’| 0,41 0,38 0,14 0,21 0,21 0,33 | <0,5]0,3

Cd mg/dm’ 0 0 0 0,00051] 0,0007| 0,001 |<0,001} 0
As mg/dm’ 0 0 0,00011 0 0,0005| 0,0002 |<0,05| O
Hg mg/dm’ 0 0,0001 0 0,0000 0 0 [£0,000§ 0
Pb mg/dm’| 0,001 | 0,0012[ 0,006 0,007 | 0,011 0,015 |<0,03] 0

Oil products and surfactants

During the study period, we have identified oil films and oily stains on the water sur-
face only three times in Zhuravlevskiy Hydropark and two times in Osnovyanske Lake. These
were associated to washing of cars and animals. At the same time chemical analysis have
shown that oil products were lower than MAC and surfactants were two times lower than
MAC.

Toxic heavy metals

Fortunately, we can indicate a constant decrease of pollution by As and Hg during last
15 years in all four water bodies. On the contrary, the content of Pb and Cd in the waters of
the Zhuravlevskiy Hydropark and Oleksiivskiy Lugopark has increased by 2.5-3 times over
the last 5 years, that is the result of anthropogenic pressure. These reservoirs are located very
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closed to key highways, and the number of vehicles over the last 5 years has increased in 4
times, therefore, the surface runoff from adjacent roads inputs much more toxic pollutants.
Exceeding the MAC for the content of toxic metals has not been determined.

For improvement of water quality we have developed recommendations.

Table 4 — Water quality in Osnovyanske Lake, data of chemical analysis, average data

Parameter Unit Sampling period MAC, MAC
2006-2010 2011-2015 2016-2020 Ukraing , EU
15 May —| 15 Aug. |15 May —| 15 Aug. |15 May —| 15 Aug. | [8] | [9]
15 June — 15 June — 15 June -
15 Sept. 15 Sept. 15 Sept.
Transpar- cm <30 >30 <30 >30 <30 >30 | <30 100
ency
pH pH 8,0 8,34 8,16 8,26 8,1 8,45 16,5-8,5|6-9
units

Dissolved mgO,/dm| 3,1 3,9 3,34 3,96 3,07 4,0 <4,0 | -
oxygen }
BOD5 mg032/dm 4,6 4,22 5,2 4,16 491 502 | 24,0 | -
Total miner- | mg/dm’| 829 947 913 944 956 984 |<1000| <
alization 1000
Ammonim mg/dm’| 0,44 1,21 0,85 0,93 1,1 1,96 | <2,0 | 1,0
nitrogen

Nitrite nitro- | mg/dm’| 1,85 1,96 2,17 2,46 1,44 2,23 | <3,310,1
gen

Nitrate nitro- | mg/dm’| 22,8 26,15 | 28,45 29,31 26,2 32,8 |<50,0| 30
gen

Phosphates mg/dm’| 2,84 3,15 1,18 1,51 0,51 0,62 | <3535

Oil products mg,/dm3 0,04 0,005 0,07 0,09 0,08 0,15 | <0,3]0,5

Surfactants mg/dm’| 0,19 0,11 0,06 0,15 0,24 0,26 | <0,5]0,3

Cd mg/dm’| 0,0004 | 0,0005] 0,0006 | 0,007 | 0,001 | 0,001 [<0,001] 0
As mg/dm’| 0 0 0 0 0 0 [<0,05] 0
Hg mg/dm’| 0 0 0,0001 0 0,0002 | 0,0003 0,000§ 0
Pb mg/dm’| 0,005 | 0,007 | 0,006 | 0,006 | 0,015 0,024 [<0,03] 0

Conclusions and recommendations

1. Local population actively use four reservoirs (Zhuravlevskiy Hydropark, Olek-
siivskiy Lugopark, Udyanskiy Hydropark and Osnovyanske Lake) for recreation. This causes
increase in anthropogenic pressure on water ecosystem.

2. Dissolved oxygen and BOD:s: there are deviations from norms in water sam-
ples from Zhuravlevskiy Hydropark and Udyanskiy Hydropark during all 15 years period:
higher by 0.6-0.9 mg/dm” for dissolved oxygen and lower by 0.3-1.2 mg/dm’ for BODs. We
also can see violation of norms for dissolved oxygen and BODs in Oleksiivskiy Lugopark
during last 5 years. Total mineralization in water bodies is average 695 mg/dm’ for Zhurav-
levskiy Hydropark, 523 mg/dm’ for Oleksiivskiy Lugopark, 930 mg/dm’ for Osnovyanske
Lake and 850 mg/dm’ for Udyanskiy Hydropark. It corresponds to normal mineralization
level for rivers within city. Biogenic substances content. on the concentration of nitrogen-
containing substances, the most polluted (in terms of the content of ammonium nitrogen and
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nitrite nitrogen) during the 15-year period is Udyanskiy Hydropark (the average is 2.02
mg/dm’ and 2.23 mg/dm’, respectively); we see also the highest pollution by nitrate nitrogen
of the water in Udyanskiy Hydropark (28.63 mg/dm’) and Osnovyanske Lake (24.29
mg/dm’). Excess of the MAC on ammonium nitrogen was identified in waters from Zhurav-
levskiy Hydropark and Udyanskiy Hydropark during the low-water period. However, we
should note a positive tendency in water quality: decrease phosphates by 5 times in all four
water bodies during 15 years of research. Qil products and surfactants: chemical analysis
have shown that oil products were lower than MAC and surfactants were two times lower
than MAC. Toxic heavy metals: a constant decrease of pollution by As and Hg during last 15
years in all four water bodies. On the contrary, the content of Pb and Cd in the waters of the
Zhuravlevskiy Hydropark and Oleksiivskiy Lugopark has increased by 2.5-3 times over the
last 5 years, that is the result of anthropogenic pressure. Exceeding the MAC for the content
of toxic metals has not been determined.

3. Recommendations for improvement of water quality in recreational areas: (1)
to preform regular monitoring of water quality; (i1) to introduce regular and systematic control
by one local authority; (ii1) to improve infrastructure of recreational areas; (iv) to introduce
regular cleaning of the recreational areas; (v) to install bio-WC; (vi) to install additional waste
containers (preferably with separate waste collection); (vii) plant trees for better isolation
from highways; (viii) to improve level of water treatment on WWTP; (ix) to create nature
protected areas along rivers.
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Vrkina K.b., k. reorp. H., nouent, ['ap6y3 A.I'., marictp exosnorii, Kynuk M.1., k. TexH. H.,
TOLEHT

AKICTHh IOBEPXHEBUX BOJ] B PEKPEALIIMHUX 30HAX
M. XAPKOBA: 2006-2020 POKA

Mera. OniHka IMHaMIKH SKOCT1 BOJAU B YOTUPHbOX OCHOBHHUX PEKpEaLiiHUX 30HAX M.
XapkoBa Ta po3poOka peKOMEHAIllil M0J0 MOKpameHHs sSkocTi Boau. Metoau. [lompoBi,
nabopaTtopHi, aHaiTHaHa 00poOka manux. Pe3yjabTaTH. Y CTAaTTi HAMAHO aHAII3 JTUHAMIKA
SIKOCT1 BOJM JUIsl YOTUPbOX OCHOBHUX peKpealiiiHux 30H M. Xapkosa: JKypaBiiBCbKOIO Tiji-
ponapky, OnekciiBcbkoro Jlyromapky, YasHchkoro rigponapky ta OCHOB’SHCBKOTO 03€pa.
[lepion crioctepexenns: 2006-2020 pp., yac: TpaBeHb-U€pBEHb Ta cepleHb-BepeceHb. Hae-
JIEHO CepeH1 JaHl. 3pa3Ku MpoaHali30BaHO B cepTU(IKOBaHIN J1abopaTopii aHAITUYHUX Xi-
MIYHHUX JOCIIKeHb Kapa3iHChKOro HaBuaibHO-HAYKOBOIO IHCTUTYTY eKkosorii. JlabopaTopHi
JlaH1 MOPIBHIOBAJIM 3 HAIIOHAJTbHUMU CTaHAapTaMu YKpainu ta €Bponu. 3po0ieHO0 BUCHOBKU
3a TAKUMU KJIFOUOBUMHU IapaMmeTpamu: po3unHeHuil kucenb 1 bBIIKS, 3aranpna Minepanizantis,
BMICT OI0T€HHUX PEUYOBUH, HA()TOMPOAYKTH Ta IOBEPXHEBO-AaKTUBHI PEUOBHUHHU, BMICT TOKCH-
YHUX BOKKUX MeTaniB. BiaCcyTHS meBHa IWHAMIKa JOCTIIKYBAHHX MICIb 32 OKPEMHUMH 3a-
OpyaHIOIOUMMH pedoBUHAMH. BucHoBKM. Po3po0ieHo Taki pekoMeHaaIlli mo/10 MoKpameHHs
SIKOCT1 BOJIU: MTPOBOJUTH PETYISIPHUNA MOHITOPUHT SIKOCT1 BOJIM; 3alpOBAJAUTH PETYJIIpHUMN Ta
CHUCTEMaTUYHUN KOHTPOJIb 3 OOKY MICIIEBUX OPTaHiB BJIaJH; MOKPAIIUTH IHOPACTPYKTYPY pe-
KpealiifHuX 30H; MPOBOJUTU pETyJsipHE NPUOMpPaHHSA 30H BIAMOYMHKY; BCTAHOBUTU 0i0-
TyaJICTH; BCTAHOBUTH JIOJATKOBI KOHTEHHEPH UIsi CMITTA (O6a)KaHO 13 pO3AUTEHUM 300pOM);
BHCAQIUTH JepeBa i 3a0e3MeUeHHs Kpamoi 130JIA1111 Bl aBTOMAricTpasieil; MoKpamuTu pi-
BEHb OYMIIEHHS BOJM Ha OYMCHMX CIIOpYAaX; CTBOPEHHS MPHUPOJOOXOPOHHHUX TEPUTOPIN
B3JI0B)X PIYOK.

Knrouoei cnosa: skicTh MOBEPXHEBUX BOJI, peKpealliifHa 30Ha, XIMIYHUNA aHaji3, po3-
yiHeHui kucenb, BIIKS, 3aranpHa miHepanizanis, BMICT O10r€HHUX PeYOBUH, HAQTONPOIYK-
™, ITAP, BaxKKi MeTau.

VYrkuna E.b., I'ap6y3 A.I'., Kynuk M.HU.

KAYECTBO NIOBEPXHOCTHBIX BO/Jl B PEKPEALIMOHHBIX 30HAX
I'. XAPBKOBA: 2006-2020 I'OJA

Heapb. Ouenka TMHAMUKHA KauyecTBa BOJBI B UETHIPEX OCHOBHBIX PEKPEALMOHHBIX 30-
Hax I. XapbKoBa M pa3paboTKa PeKOMEHJAlui MO yIy4ylIeHHIO KauecTBa BOJbl. MeTOoAbL.
[Tonessle, 1abopaTopHble, aHaTUTHYECKast 00paboTKa naHHBIX. Pe3yabTaThl. B crathe npen-
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CTaBJICH aHAJU3 JUHAMUKU KauecTBa BOJbI JUISl YETHIPEX OCHOBHBIX PEKPEALMOHHBIX 30H,
pacnofio’keHHbIX B XapbkoBe: JKypaBieBckuil rugponapk, AJEKCEEeBCKHM JIyronapk, Y asH-
ckuii ruaponapk u OcHoBsHCKOe 03epo. [lepuon uccnenoBanus: 2006-2020 rr., Bpemsi: Mai-
UIOHb U aBryCcT-ceHTAOpb. [IpencraBnensl cpennue aanHbie. OOpa3ibl ObUIM MPOAHATIUZUPO-
BaHbI B CEpTUGHUIMPOBAHHON Tab0OpaTOpuy aHAIUTUYECKUX XMMHUYECKUX HccieaoBanuil Ka-
Pa3UHCKOro yueOHO-HAyYHOTO0 MHCTUTYTA K0JI0ruu. JlabopatopHble JaHHbIE CPAaBHUBAIHUCH C
HallMOHAJIHBIMM CTaHJapTaMu YKpauHbl ¥ EBpomnbl. BbIBoABI chenaHbl MO CIIEAYIOUIUM
KIIIOUEBBIM IapameTpaM: pacTBopeHHblil kucnopoa u BIIKS, oOmas Munepanuzauus, conep-
’aHue OMOTEeHHBIX BellecTB, HepTenpoayKThl U [TAB, conepikanne TOKCUUHBIX TSKENbIX Me-
Ta;uioB. OTCYTCTBYET ONpEesieHHAs TUHAMUKUA HCCIEAYEMbIX MECT 10 OTIEJIbHBIM 3arpsi3-
HAIOLIUM BellecTBaM. BoiBoabl. Pa3paOotanbl cienyromue peKOMEHIAUHU 10 YIYy4LIICHUIO
KayecTBa BOJbI: IPOBOJUTH PETYISIPHBIA MOHUTOPUHI KaueCTBA BOJIbl; BBECTH PETYJISIPHBIN U
CUCTEMAaTUYECKUN KOHTPOJIb CO CTOPOHBI MECTHBIX OPIraHOB BJACTH; yJyulleHue HHppa-
CTPYKTYpBl PEKPEAlIMOHHBIX 30H; MPOBOJUThH PETYISIPHYIO YOOPKY 30H OT/IbIXa; YCTAHOBUTH
OMO-TyaleThl; YCTAHOBUTH JIOTIOJHUTENbHBIE KOHTEHHEPHI Ui Mycopa (KejlareiabHO C pasz-
JeNIbHBIM cOOPOM); BBICAIUTh JIEPEBbs JUIsl 0OeCTIeUeH sl JIy4lled U30Is0Uuu OT aBTOMAarucr-
paJielf; ynydluTh YPOBEHb OYMCTKH BOJBI HA OUMCTHBIX COOPYXEHHSX; CO3/IaHUE OXpaHsie-
MBIX IPUPOJIHBIX TEPPUTOPUH BIOJb PEK.

Knrouesnvie cnosa: xauecTBo NMOBEPXHOCTHBIX BOJI, PEKpeallMOHHAs 30Ha, XUMUYECKHUI
aHanu3, pactBopeHHBIN kucimopos, BIIKS, obmas munepanmmsaius, coaep:kanne OMOTEeHHBIX
BeleCcTB, HeQTenpoaykTsl, [IAB, TsKenble MeTasibl.

Utkina K. B., Ph. D. (Geography Sciences), Assoc. Prof., Garbuz A. G., MSc (Environmental
Sciences), Kulyk M. 1., Ph. D. (Technical Sciences), Assoc. Prof

SURFACE WATER QUALITY IN KHARKIV RECREATIONAL AREAS: 2006-2020

The aim of the paper is to assess dynamics of water quality in four main recreational
areas in Kharkiv and to develop recommendations for water quality improvement. Methods.
Field and laboratory methods and analytical data processing. Results. The paper presents
analysis of dynamics in water quality for four main recreational areas located in Kharkiv:
Zhuravlevskiy Hydropark, Oleksiivskiy Lugopark, Udyanskiy Hydropark and Osnovyanske
Lake. Period of study: 2006-2020, time: May-June and August-September. Average data are
presented. Samples were analysed at certified Laboratory of Analytical Chemical Research of
the Karazin Institute of Environmental Sciences. Laboratory data were compared with na-
tional UA standards and European ones. Conclusions were made for the following key pa-
rameters: dissolved oxygen and BODs, total mineralization, biogenic substances content, oil
products and surfactants, toxic heavy metals content. There is no specific dynamics on the
pollution level. Conclusions. The following recommendations for improvement of water
quality were developed: (i) to preform regular monitoring of water quality; (i1) to introduce
regular and systematic control by one local authority; (iii) to improve infrastructure of recrea-
tional areas; (iv) to introduce regular cleaning of the recreational areas; (v) to install bio-WC;
(vi) to install additional waste containers (preferably with separate waste collection); (vii)
plant trees for better isolation from highways; (viii) to improve level of water treatment on
WWTP; (ix) to create nature protected areas along rivers

Keywords: surface water quality, recreational area, chemical analysis, dissolved oxy-
gen, BOD:s, total mineralization, biogenic substances content, oil products, surfactants, heavy
metals.
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