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Abstract

Purpose: Taking into account that the airport "Kyiv" is located in one of the central districts of Kyiv and does not
have clearly established sanitary protection zones, the problem of environmental pollution is topical and requires
monitoring and research. In order to improve environmental compliance we made assessment of superficial and
ground water quality in airport zone. Methods: Water quality was estimated by the biotesting method,
hydrochemical analysis, and by oil products detection method. Results We performed analysis of wastewaters of
airport “Kyiv” and superficial waters of river Nyvka. The samples took place: above the airport drainage, in the
drainage place and below drainage place. We conducted assessment of ground waters, which are sources of water
supply, on different distance from an airport (20 m, 500 m, 1000 m, 1500 min). Results of hydrochemical
investigations of river indicated excess of nitrogen compounds content compare to regulatory discharge. Thus, it was
defined excess of ammonia nitrogen in wastewaters in three times and in place of dispersion — in ten times, the
content of nitrite nitrogen in the river sample after discharge exceeds in 22 times norm. Analysis of drinking water in
airport zone has showed extremely high level of pollution by nitrite nitrogen exceeding norm in 7-17 times. After
analysis it was defined high level of river pollution by oil products (in 26-32 times higher than MPC), and ground
water in 1, 5-2 times. Results of biotesting confirmed data of hydrochemical investigations of superficial water state
(acute toxicity was observed in drainage area and in place of drainage dispersion). Discussion: Increased content of
nitrite indicates the strengthening of decomposition process of organic matter in conditions of slower oxidation of

NO, into NO; . This parameter is major sanitary indicator which indicates pollution of water body. High content of

such specific pollutant for aviation transport processes as oil products indicates negative impact of airports on
superficial and ground waters. Complex usage of hudrochemical and biotesting methods has increased accuracy of
assessment. So, the most effective method for assessment of possible hazard of some sources for water flora and
fauna is biotesting, which is based on registration of test objects reactions.

Keywords: biotesting; contamination; environmental safety; ground water; superficial water; technosphere.

1. Introduction The main sources of household sewage waters —
are buildings of transportation services: air terminal,
hotel, canteens and service of board meal.

Runoff waters are also additional source of water
bodies’ pollution the airport zone/ Runoff
accumulates from the territory of airports different
chemical substances. It is formed from rain and
melted water and from buildings cleaning waters.
These waters contain oil products phenols, chemical
compounds for aircraft cleaning, mineral oils, heavy
metals. Rain and melted waters absorb harmful
emissions from cars and aviation transport, which
settle down in an airport [2].

In current conditions water bodies in the airport
zones are under intensive technogenic influence,
which leads to change of hydrogeological,
hydrochemical and hydrobiological regimes [1].

Airport activity leads to pollution of soil,
superficial and ground waters by industrial and
household sewages.

The main sources of industrial sewages in
airports are buildings of technical maintenance of
planes (aviation bases, auxiliary productions) and
also buildings of utility rooms (warchouses of
property, auto bases, boilers, depots).

Copyright © 2016 National Aviation University
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2. Problem statement

According to Water Code of Ukraine? [6] water
quality is characteristic of water content and
properties, which define its suitability for certain
types of water usage.

In 1997 the Ministry of Healthcare approved
State Sanitary Norms and Rules (SSNR) “Drinking
water. Hygienic requirements for water quality of
centralized water supply” [7]. This document
formulated strict requirements
pollutants like norms of World Health Organization.

for content of

The elimination of groundwater pollution is
complex, expensive and sometimes impossible
procedure. Therefore protection of groundwater
intakes should provide a variety of preventive and
other protective measures [2, 4, 5].

3. Analysis of the latest research and publications

In works [1-4] it is defined negative technogenic
impact of aviation processes on atmospheric
precipitations in zone of airport “Kyiv”.

Wastewaters of airport "Kyiv" are dumped in the
river Nyvka (right tributary of Irpin, length - 19 km,
basin area - 93,2 m2). This small river is located in
the Zhulyany district, which is located in closest
vicinity to the airport (the nearest settlements are
located at a distance about 20 meters from the
airport) [3-5].

Aim of the work: assessment of superficial and
ground water quality in airport zone.

Methods: Water quality was estimated by the
biotesting method [6,7], hydrochemical analysis [7],
and by oil products detection method [8].

4. Assessment scheme of pollution level of
superficial and ground waters near airports

We performed analysis of wastewaters of airport
“Kyiv” and superficial waters of river. The samples
took place: above the airport drainage, in the drainage
place and below drainage place. We conducted
assessment of ground waters, which are sources of
water supply, on different distance from an airport (20
m, 500 m, 1000 m, 1500 min) in northern-west
direction (prevailing wind direction according to rose
of wind).

The results of hydrochemical analysis are given
in table 1.

Table 1
Results of hydrochemical analyses of superficial and
ground waters in the zone of airport

Place
for Indicators of water quality, mg/dm’
sample ’
taking
COD,
N/NO| mgO/d Oil
pH [N/NH4 N/NOs;| - m’ products
20m | 7,5 | 1,1 3,1 35 18 0,2
500m | 7,2 | 0,6 2,2 40 35 0,5
1000m| 6,8 | 1,3 2,5 56 45 0,6
1500 m| 6,8 | 0,8 1,8 22 20 0,3
Above
drainage| 7,2 | 6,5 2,5 1,2 25 1,3
Drainag
e 6,2 | 45 3,5 1,2 50 23
Below
drainage| 7,4 | 4,8 1,2 1,8 20 1,6
TLV | 6,5-
drink | 8,5 2 45 3,3 30 0,3
TLV | 6,5-
fisherry| 8,5 | 0,5 40 ] 0,08 30 0,05

Results of hydrochemical analysis of superficial
and ground waters compare to TLV (according to
drinking and fishing TLV) are presented on the
fig.1.
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Fig. 1. Comparison of results of hydrochemical analyses
of superficial and ground waters in the zone of airport
“Kyiv” with TLV

Results of hydrochemical investigations of river
Nyvka indicated excess of nitrogen compounds content
compare to regulatory discharge. Thus, it was defined
excess of ammonia nitrogen in wastewaters in three
times and in place of dispersion — in ten times; the
content of nitrite nitrogen in the river sample after
discharge exceeds in 22 times norm [9]. Analysis of
drinking water in zone of airport has showed extremely
high level of pollution by nitrite nitrogen exceeding
norm in 7-17 times [10].

Household wastewaters may be one of the
sources of superficial water pollution by ammonia
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ions. Increased concentration of ammonia ions can
be used as an indicator, which reflects the
deterioration of sanitary condition of water bodies
during the process of surface and groundwaters
pollution [7].

The presence of nitrate ions in natural waters
might be connected with internal processes in the
water body: nitrification of ammonia ions with the
assistance of oxygen under the influence of
nitrifying  bacteria; atmospheric  precipitation
absorbing of nitrogen oxides formed during
atmospheric electrical discharges, emissions from
aircraft engines; industrial and domestic wastewater
especially after biological treatment [11].

Nitrates in surface waters are in dissolved form.
The concentration of nitrates in surface waters is
prone to seasonal fluctuations: the minimum is in the
growing season, it increases in autumn and reaches
peak in winter, when decomposition of organic
matter and the transition of organic nitrogen in
mineral form is performed with minimum
consumption of nitrogen [6].

Nitrites are an intermediate stage in the chain of
processes of bacterial oxidation of ammonia to
nitrate (nitrification — is possible only under aerobic
conditions) and reverse, the restoration of nitrates to
ammonia and nitrogen (denitrification — is possible
only under shortage of oxygen). These oxidic-restore
reactions are typical for natural waters.
maMoreover, nitrites are used as corrosion inhibitors
in the process of technological water treatment;
therefore nitrites may get into the system of drinking
water supply [11]. In surface waters nitrite are in
dissolved form. Increased content of nitrite indicates
the strengthening of decomposition process of
organic matter in conditions of slower oxidation of

NO, into NOj;. This parameter is major sanitary

indicator which indicates pollution of water body.
Seasonal fluctuation of nitrites is characterized by
appearance of them in spring during decomposition
of nonliving organic matter [12].

After analysis it was defined high level of river
pollution by oil products (in 26-32 times higher than
TLV), and ground water in 1, 5-2 times. There was
high content of oil products in runoff — 23 mg/dm”.

High content of such specific pollutant for
aviation transport processes as oil products indicates
negative impact of airports on superficial and ground
waters. Samples of superficial and ground water also
were investigated by biotesting methods. Complex
usage of hudrochemical and biotesting methods has
increased accuracy of assessment. So, the most

effective method for assessment of possible hazard
of some sources for water flora and fauna is
biotesting, which is based on registration of test
objects reactions. To define toxicity of water such
test objects were used: for natural water - Daphnia
magna Straus, and for drinking water -
Ceriodaphnia affinis Lilljeborg.

A main criterion to define toxicity was mortality
of microorganisms. Samples of water were
considered as acute if within 48 hours there was
death of 50% of organisms (table 2).

Table 2
Biotesting results of superficial and ground waters in
airport “Kyiv”
Places for | Mortality, | Conclusion about toxicity
sample taking %
20m 40 Absence of acute toxicity
500 m 33 Absence of acute toxicity
1000 m 27 Absence of acute toxicity
1500m 10 Absence of acute toxicity
Above
drainage 43 Absence of acute toxicity
Drainage 100 Acute toxicity
Below
drainage 87 Acute toxicity
Results of biotesting confirmed data of

hydrochemical investigations of superficial water
state (acute toxicity was observed in drainage area and
in place of drainage dispersion). There was not
defined acute toxicity of drinking water, but there was
a clear trend to decreasing of mortality of
microorganisms (Ceriodaphnia affinis Lilljeborg )
with increasing of distance from airport. So, it can be
stressed that toxicity of water increases in vicinity of
airport.

5. Conclusions

To control the state of water bodies on the territory of
an airport it is necessary to develop a methodology for
monitoring investigations.

On the current level of technogenic load on the river
Nyvka (there are about 60 enterprises working in tha
basin of river) first of all it is necessary to review status
of river (today it is water body of fishery and cultural
purpose).

To reduce and prevent pollution of superficial and
ground waters in the area of the airport it must be
ensured correspondence of sewage treatment to
standards through repair and upgrading of old treatment
plants or the introduction of new treatment
technologies.
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IlinBuIeHHs PiBHA €KOJIOTIYHOI 0e3MeKN MOBepXHEBUX i IDYHTOBHUX BOJ B paiioHi aeponopTty
HanionansHuii aBiamiinuii yHiBepcurert, npoct. Kocmonasra Komaposa, 1, Kuis, Ykpaina, 03680

E-mail: madzhd@i.ua

Mera: BpaxoBytouu Te, 1110 aeporopt “KuiB”” He Ma€e 4iTKO BCTaHOBJIEHOT CaHITapHO-3aXMUCHOT 30HH 1 3HAXOIUTHCS B OTHOMY 13
LEHTPAIBHUX paiioHiB MicTa KueBa, mpobnieMa 3a0pyTHEHHS JOBKULTA € aKTYaTBHOIO 1 TOTpedye MPOBEICHHI MOHITOPHHTOBHX
JIOCITIKEHB. | TOMy JUTst iIBUILIEHHS! PiBHS €KOJIOTTYHOT O€3IEKH rijpoeKocucTeM Oyria 3/1iliCHeHa OIiHKa SIKOCTI TOBEPXHEBUX
1 IPYHTOBHUX BOJI B 30H1 aeponiopty. MeToau: SIKicTh BOJI OLIIHIOBAJIACS 3a JIOTIOMOI'OK0 METO/y 0i0TeCTyBaHHSI, T1IPOXIMIYHOTO
aHaIi3y, a TAKOXK 3a JIONIOMOTOI0 METOJMKHM Ha BW3HA4YeHHs HadrompoaykTiB. Pesynbratu: B poborti 3xilicHeHnit aHaii3
CTiYHMX BOJ aeporiopTy “Kuis” Ta moBepxHeBHX BoJ piukil HMBKa: B MiCIIi BUIIIE CTOKY aepOIIOPTY, B MiCIIi CTOKY 1 MiCIIi HIDKYE
CTOKY, a TaKOX MPOBE/ICHA OLIIHKA IPYHTOBUX BOJI, SIKi € [PKEPEJIOM BOJIOIIOCTAYaHHSI KPUHHIb KUTIOBOrO MacuBy JKyuisHu, i
3HAXOJITBCS Ha Pi3HIM BimmaneHocTti Big aeporopty (20 M, 500 m, 1000 M, 1500 m). PesynbTaTn rigpoXiMiYHUX TOCTIIKEHD
TIOBEPXHEBUX BOZ p. HMBKa CBiMYaTh MpO MEpEeBHIIEHHS a30TOBMICHHX CIIONYK MOPIBHSHO 3 HOPMOBAaHHM CKHIOM. 30KpeMa,
BCTaHOBJICHI MEPEBHUILIEHHS B CTIYHIH BOJi a30Ty aMOHIMHOTO — B TPH pa3H, B MICIli pO3CIIOBaHHS — B JIECATH pa3iB; B MpoOi
PIYKM MCHs CKUIY CTOKY BHSBIICHO IIEPEBMILEHHS 33 BMICTOM a30Ty HITPUTIB B 22 pa3u. AHaIi3 NMUTHOI BOOM B 30HI, LIO
JOCTTIKyBaJlach, TOKa3aB HAI3BIYAHO BUCOKUI CTYIIIHB 3a0pyIHEHHS a30TOM HITPUTIB — B 7-17 pa3iB Buie HopMatuBy. B
pe3yJIbTarTi aHali3y Ha HasBHICTH HATOIPOMYKTIB BUSBIEHO BUCOKHII CTYIiHb 3a0pyJHEHHS HIMH TIOBEPXHEBHX BOJ (B 26-32
pasu Buuie ['/IK), rpyHToBHX BOx B nesikux crBopax (B 1,5-2 pasm). Pesynbraramu GioTecTyBaHHs MiATBEPIPKYIOTH (TocTpa
TOKCHUYHICTB CIIOCTEPIra€ThCs B CTOII 1 B MICIIi PO3CIFOBAHHS CTOKY) JaHi T1APOXIMIYHIX JIOCTIIKEHb CTaHy OBEPXHEBUX BOI.
Oo6rosopennst: [lizBHIeHHiT BMICT HITPHUTIB BKa3ye Ha MOCHJICHHS NMPOLECIB PO3KIAJAHHS OpPraHiYHUX PEYOBHMH B yMOBax

6inbm noBinbHOTO okHcmosanHs NO, y NO , , 1m0 BKasye Ha 3a0py/IHEHHs BOJTHOIO 00'€KTa, TOOTO € BaUIMBHM CaHITAPHUM

TTOKa3HMUKOM. BHCOKHMIT BMIiCT HA)TOMIPOIYKTIB — CHEIU(ITHOTO MOIOTAHTY, XapaKTePHOTO TS aBiaTPaHCIIOPTHUX TIPOLIECIB —
CBIIMUTH NPO BIUIMB JiSUTGHOCTI a€pOIIOPTY Ha IIOBEPXHEBI 1 IPyHTOBI BO/M JOCIIPKyBaHOI 30HH. KoMIUIekcHe BUKOPUCTAHHS
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TIAPOXIMIYHMX METOAIB 1 METO/IiB 0i0TECTYBaHHS MiJIBULIMIIO JJOCTOBIPHICTH OLIHKU. AJDKe HaHOLIbII epEeKTHBHIM METOIIOM,
1110 JIO3BOJISIE OLIHUTH MOXJIMBY HeOe3MeKy THX 4H IHIINX JDKepelt 3a0pyJHeHHs ist BOIHOT (uiopH Ta ayHu, € OloTecTyBaHHs,
3aCHOBAHE Ha PEECTparlil peakliii TecT-00’ €KTiB.

Kuro4oBgi citoBa: 6ioTecTyBaHHS; IPYHTOBI BOJIM; 3a0pYyIHEHHS; €KOJIOTi4Ha Oe3IeKa; IIOBEepXHEB1 BOIH; TeXHOChEpa.

C.M. Mamxn

IloBbINIeHNE YPOBHS IKOJIOTHYECKOM 0€30IIACHOCTH OBEPXHOCTHBIX H TPYHTOBBIX BOJ B paiioHe a3ponopTa
HanumonanbHblil aBUallnOHHBIA yHUBEpCUTET, Yi1. Kocmonasra Komapoga, 1, Kues, 03680, Ykpauna

E-mail: madzhd@i.ua

Hens: YauteBas 10, 9T0 a’poropT "Kues" He uMeeT 4eTKO YCTaHOBICHHON CaHUTapHO-3aIUTHONW 30HBI H HAXOIUTCS
B OJIHOM U3 IIEHTPAJIbHBIX paiiloHOB ropoaa Kuesa, mpobnema 3arpsi3HEHNS OKPYXKAIOIIEH CPEeNibl SBISIETCS aKTyaIbHON
U HyXXIaeTcs NPOBEICHHS MOHHUTOPHHIOBBIX HCCIEeNOBaHWN. M MOTOMy Ul TOBBIMIEHWS YPOBHS JKOJIOTMYECKOH
0€301MacHOCTH T'HAPO3KOCUCTEM Oblla OCYLIECTBIICHHAs! OLIEHKA KauecTBa ITOBEPXHOCTHBIX M TPYHTOBBIX BOJ B 30HE
asponiopra. Metoapl: KauecTBO BOJI OLEHHBAIOCH C IOMOIIBIO METOAA OMOTECTUPOBAHUS, TMIAPOXMMHUYECKOTO
aHaM3a, a TaKKe C MOMOIIBI0 METOJMKH Ha onpejeneHue HedrenpoaykroB. PesyabraThl: B pabore ocymiectieH
aHaIM3 CTOYHBIX BOJ adporopTa "KueB" n moBepXHOCTHBIX BOA pekn HuBKa: B MecTe BBIIIE CTOKY a3poIopra, B MecTe
CTOKa W MeECTE€ HW)XE CTOKy, a TaKkKe MNpPOBEJCHHAs OLEHKA TPYHTOBBIX BOJ, KOTOpBIE SBISIOTCS HCTOYHHKOM
BOJIOCHA0)KEHHS KOJIOJIEB XKHUJIMIIHOTO MaccuBa JKyJIsiHH, 1 HaXOJSATCSl Ha pa3sHOW OTAAIEHHOCTH OT asponopta (20 M,
500 M, 1000 ™, 1500 ™). Pe3ympTaThl THAPOXHMHYECKHX WCCIEIOBAHWI MMOBEPXHOCTHBIX Box p. Husa
CBHJICTEIECTBYIOT O IPEBBILICHHH a30TOCOJEPXKAIINX COCIUHEHHH CpPaBHUTEIBHO C HOPMHpYyeMBIM cOpocoM. B
YaCTHOCTH, YCTAHOBJICHHBIE MIPEBBIIICHHS B CTOYHON BOJIE a30Ta aMMOHHUIHOTO — B TPHU Pa3a, B MECTE PACCEUBAHUS — B
JIECSTh pa3; B poOe peku Mociie cOpoca CTOKA BBHISBICHO MPEBBINICHHUE 1O COJEPKaHUIO a30Ta HUTPUTOB B 22 pasbl.
AHanu3 NUTBEBOM BOJBI B 30HE, KOTOpAas MCCIENOBANACh, IOKa3ajla Ype3BbIUAHO BBICOKAs CTENCHb 3arpA3HEHMS
a30TOM HHUTPUTOB — B 7-17 pasbl BbIllle HOPMATHBY. B pe3ynbpTaTe aHamM3a Ha HAIWYME HE(PTENPOLYKTOB BBISIBICHA
BBICOKAsl CTEIIEHb 3arpsi3HEHUs] UMHU TIOBEPXHOCTHBIX BOJ (B 26-32 pasbl Bbiie [1/1K), TpyHTOBBIX BOJ B HEKOTOPBIX
crBopax (B 1,5-2 pa3sel). Pe3ynbraramu OMOTECTHPOBAHMS MOATBEPIKAAIOT (OCTpast TOKCHYHOCTh HAOIIOAeTCs B CTOKE
U B MECTC pacCCUBAHUA CTOKa) JaHHBIC THAPOXUMUYCCKUX I/ICCHCJIOBaHI/lﬁ COCTOSAAHMA MOBEPXHOCTHBIX BOM.
Oo6cy:xnenne: [1oBBIILICHHOE COAEP)KAHNE HUTPUTOB YKa3bIBaeT HA YCHIJICHHE IPOLECCOB PAa3JIOKECHUS] OPraHUYECKUX

BCHICCTB B YCJIOBUSAX Ooutee MCAJICHHOT'O OKHMCJICHHUA NO; y NO; , YTO YKa3bIBaCT HaA 3arpsA3HEHHUEC BOJHOTO 06T>GKTa,

TO €CTh SIBIISIETCS Ba)KHBIM CaHWTApPHBIM MOKa3aTejeM. Bricokoe copepkaHue He(TEenpoAyKTOB — crenu(uyeckoro
MOJIFOTaHTa, XapakTEpPHOTO JUIsi aBHATPAHCIIOPTHHIX IPOLECCOB — CBUJAETEIBCTBYET O BIMSHUU JIESTEIBHOCTH
aspornopra Ha TIOBEPXHOCTHBIE M TPYHTOBBIE BOJBI HCCIeqyeMoil 30HB. KoMIuiekcHOoe HCIob30BaHNe
THIPOXMMHUYECKHX METOIOB M METOZOB OHMOTECTHPOBAHHWS HOBBICHIIO JIOCTOBEPHOCTH OLCHKH. Benp Haumboiee
3 (eKTHBHBIM METOIOM, YTO MO3BOJISAET OLEHUTH BO3MOXKHYIO ONACHOCTH TE€X WM APYTMX MCTOYHHMKOB 3arps3HEHUS
IUTS BOIHOW (IIOpEI U (hayHBI, €CTh OMOTECTHPOBAHNE, OCHOBAaHHOE HA PETUCTPAINH PEAKINI TECTOBBIX OOBEKTOB.

KiawueBble cioBa: OWOTECTHpOBaHHME; T'PYHTOBBIE BOJbI; 3arps3HEHHE; IMOBEPXHOCTHBIE BOJBL, TexHOchepa;
9KOJIOrn4ecKasi 6€30MacHOCTb.
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