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AKTyaJIbHICTh POOOTH BHM3HAYAETHCS HEOOXIIHICTIO 3a0e3MedeHHS PIBHS
€KOJIOT1YHOi O€3MeKH MUTHOI BOAM B YMOBAX BIUIMBY HITPH(IKYyI0U0i MIKpohIopu
13 CHOJIy4EHUX 3 CIIOpYAaMH BOJOIIJTOTOBKH TNPHUPOJTHUX BOAHUX OO0’ €KTIB —
JOKEpeJl BOJAOIMOCTauaHHS, Ta HEOOXIAHICTIO 3a0€3MEeUeHHs] PIBHSA EKOJOT14HOI
Oe3MeKu MPUPOJHUX BOJHMX OO €KTIB, IO € MpUMauaMH CKUJY CTIYHUX BOJ 3
criopyt 610JI0T19HOT OYHCTKH.

B npupomnux BomHuUX 00’€kTax HITpUdikalis BHU3HAYa€e MPOIEC
CaMOOYHMIIEHHS BiJ CIONYK a30Ty. Bix HiTpudikamii Ta ii akTUBHOCTI B CLIOpYZax
BOJIOIIITOTOBKH 3aJICKUTh Oe3leka MUTHOI BOAM 3a BMICTOM HITPHUTIB, a B
cropyfax 010JOTTYHOT OYMCTKM — €(EKTUBHICTh ITMOOKOI OYMCTKU CTIYHHUX BOJ.
AKTHBHICTH HITpU(IKAIli, $SKa 3yMOBJICHA KUTTEASUIBHICTIO HITPpUDIKYIOUHX
OakTepii, B MPUPOJHUX 1 TEXHOTCHHUX 00 €KTaX 3aJIeKUTh Bl EKOJIOTTYHUX
YUHHUKIB. B  TexHOreHHMX 00’€kTax 3 SBIAIOTHCA JIOJATKOBI UWMHHUKH
HiTpu(dikaiii, CTBOPIOBaHI OCOONMBOCTAMH CXeM OOpOOKHM, TEXHOJOTIH Ta
oOnagHaHHs, 1MMOOUTIZAIlE€l0 MiKpoOioneHo31B. B moB’s3aHux Mix co0oro
IPUPOMHUX 1 TEXHIYHUX BOMHHUX O0’€KTaxX 3 PyXOM BOAM BiIOYBa€ThCS 1CTOTHUMN
nepeHoc HiTpUudiKyrdoi MiKpoUIOpH SK 3 IPUPOTHUX BOAHUX 00’ EKTIB B TEXHIUHI
00’€KTH BOJOKOPUCTYBaHHSI, TaK 1 HaBMaKu. Taka KOHTaMIHAIlis 3/laTHA 3MIHUTH
KOHIICHTPAIII0 HITPU(DIKYIOUMX OakTepiil 1 KIHETUKY I[bOTO IMPOIIECY B BOIHOMY
o0’exti (mpuitmaui ctTiyHOi Boau). OTXe, B CHUCTEMI «IPUPOIHUNA BOJHUUN

00’ €KT«>CIOPYIN BOJOKOPHUCTYBaHHs» HITpUQIKallisg B BOTHOMY 00’ €KTI — TOHOPI



BOJIM, € BarOMUM E€KOJOTIYHUM YWHHUKOM HITpU(IKaIii B BOJHOMY 00’ €KTI —
npuiiMayl BOJIH.

Micto XapkiB 3a0e3Medy€eThbCsl MUTHOIO BOJIOKIO 3 JBOX BOJHHUX JIKEPEN:
npuponHoro — p. CiBepcekuii JloHenps, Ta mTyyHoro — KpacHomaBmiBChKOTO
BOJIOCXOBUIIA. BH3HAueHHs aKTUBHOCTI HITpUQIKAlli B LKUX BOAHUX OO0’ €KTax
BUKOHYBIM 3a TpbOMa HaMpsIMKaMH: aHali3 Ta pO3paxyHOK aKTUBHOCTI
HiTpudikamii B  BoJOMMax 3a JaHUMU  0araropiyHUX  CIOCTEPEKEHb,
CKCIICPUMEHTAJIbHE BH3HAYCHHS AaKTUBHOCTI HITpudiKalii B BOAHIA TOBII,
CKCIICpUMEHTaJIbHEe  BHU3HAYEHHS  aKTUBHOCTI  HITpudikamii B JOHHHX
BIJIKJIQICHHSIX.

BusHadueHi B eKCIEpUMEHTAIILHOMY JOCHIDKCHHI XIMIYHI KOHCTAHTH
HiTpudikamii y p. CiB. [lorens 1 KpacHonaBaiBcbKOMY BOAOCXOBHII ITOKA3aJIH, 1110
B 000X BOJOMMAaX KOHCTAHTHU IIBUAKOCTI APYyroi (pa3u HiTpudikauii BABIYI OLIbIII,
HI)K KOHCTAHTH MIBUAKOCTI Tmepmioi (a3u, Mo CBIAYUTH MPO T€, IO PHU3UK
HAKOMHWYEHHS HITPUTIB y BOAL SK PIYKH, TaK 1 BOJAOCXOBHILA — MIHIMAJIbHUMA. A
OlOKIHeTHYHI KOHCTaHTH (KOHCTaHTa Mixaenmica Ta MaKCHMajbHAa IIBHAKICTH
peakiii HiTpudikaiii mnepmoi ¢as3u) TMoKa3aau, 10 HasBHA IIBUJKICTh
HiTpudikamii aemo Bumia y KpacHonaBniBcbkomy BogocxoBuini HiK y p. CiB.
Jonernb. AxtuBHICTE | da3m HiTpudikamii B AOHHMX  BIJKJIQJICHHSIX
JOCHIPKYBaHUX BOAOWM 3a JAaHUMU BHUMIPIOBaHHS AaKTUBHOCTI (PEpMEHTy
TIAPOKCHII aMiH OKCHAOPEIyKTa3WuIoKa3ajid, [0 B JOHHUX BIOKIQJACHHAX Y
KpacHomaB1iBcbKOMY BOJOCXOBMII I aKTHUBHICTH JEIIO BHINA HIK Yy P.
CiBepcobkuit JloHels.

Ha ouncHmx cnopymax BomomiarotoBku «JloHenb» Ta  «JlHITpO»
IIPOBOAMTHCS OYMIIICHHS Ta 3HE3apaXKEHHS BOJIU. 32 5 POKIB CIIOCTEPEKEHD B BOJI 3
p. CiB. [onenp i KpacHONaBIiBCHKOrO BOAOCXOBHINA MO €Tamax «BOm03alip —
BOJIOMIITOTOBKa—BOOINPOBITHA PO3MOLIFYA MEPEKa» CEpPeNHbOPIYHA JIUHAMIKA
KOHIIEHTpAIlli aMOHIHHOTO a30Ty JEMOHCTPYE cTajie 3MEHILIEHHS, CepeIHbOPIuHA
JMHAMIKa KOHIIEHTpaLlli a30Ty HITpaTiB — cTaje MmiIBUIIEHHS, TuHamika pH — crane

3HWKEHHS (TiaKuciieHHs). Lle mepekoHIMBO CBIAYUTh MPO HASBHICTH HITpUdiKaIii



y 3a3HaueHuXx 00’ektax. KoHTponb KOHIIEHTpaIlli HITPUTIB IMOKa3aB, IO YMOBHU
BOJIONIJATOTOBKM 3a0€3MeuyloTh TaKy MIBHJIKICTh Apyroi a3y HiTpudikauii, ska
3BOJUTH KOHIICHTPAIIIIO HITPHUTIB 0 €KOJIOTIYHO OE3MEUHUX KOHIICHTPAITIH.

VY mnopiBHSAHHI 3 3aCUIIKaMM 3 KBapIlIOBOTO MICKY Ta aHTPAIUTY, II€OJITOBA
3aCUNKA € HANCHPUATIAMBIIION s 1MMOOUTI3alli Ha HIA HITPUPIKYIOUUX
OakTepii, 1Mo Jae 3MOry NpUITYCTUTH, 1110 Ha KB «/loHenpy» € pu3nk HaKOHYeHHS
HITPUTIB MICIS TPOXOKEHHS OYUCTKH Y MIBUAKUX PLIBTPIB.

3a maHWMHU §-MH PIYHHX CIIOCTEPEKEHb BCTAHOBJICHO, IO MK CTYIICHEM
HiTpudikaiii B MpUpOAHIN BOAOWMI, 3 SIKOI BUKOHYETHCS BOJ103a0ip, Ta CTYIICHEM
HITpHUIKaLil B COpyAax BOAOIMIATOTOBKM ICHYIO BUCOKA MO3UTHUBHA KOPEJIALIISL.

Ak mokazamu O10XIMIYHI JOCTIPKSHHS, MPU TMPOBEICHHI ITpeaMOHi3allii
HAJXO/DKCHHS B (PUIBTpU BOJM 3 MmiABUIIIEHUM BMicToM N—NH, akTHBI3y€ pO3BUTOK
B HMX AMOHIMOKHCIIIOIOUHMX OakTepidd, M0 COPUYMHSAE 3pPOCTAHHS KOHUEHTparil
N-NO, 710 HenpunmyCTUMHUX 3HadeHb. [Ipu mocTaMoHi3alii KOHIIEHTpAaIlis
HiTpudikytouux Oakrepidt | da3u niiTpudikauii B 3acumnil GuIbTpy 3MEHIITY€EThCS
npubau3Ho B 150 pasis.

AHam3 JaHux 1moAo0 iHaekcy Hitpudikarii Ha KB «J/loHeup»nepeKoHInBo
JOBOAUTh, 10 HITpUQIKalis B MNPUPOAHINA BOJONMI CIIY>)KHTh BaroMUM
€KOJIOTIYHUM YMHHUKOM BIUTMBY Ha MIKpOO10JIOT14HI MPOIIECH, 110 BiJOYyBAIOTHCS B
CIIOPYyZIaX BOJOIIJATOTOBKH, a OT)KE 1 Ha €KOJIOT1YHY O€3MeKy MUTHOI BOAU IS
HaceneHHs. Jlani mono iHaekcy Hitpugikanii Ha KB «/lHimpo» BigoOpaxaroTh
TaKy T[O3UTUBHY KOPEJNAIil0, aje He TakK OJHO3HA4YHO. | 1€ 3yMOBJIEHO
npoBeaeHHsM Ha KB «/lHinpo» xyopamonizarliii. biojoriune O4MIneHHs CTIYHUX
Bol Ha Mickkux ouncHux cropynax Ne 2 BinOyBaeThcs B 3 Ta 4—KOPUIAOPHUX
AepOTEHKaX-BUTICHIOBaYaX 3 pEreHepali€lo akTUBHOTO MYy, 30CEepeIKEHOI0
MOJa4Ye0 aKTHUBHOTO MYJy Ta 30CEPEIKEHOI0 MOJaueio CTIYHHX BOJ B TEPIILY
MOJIOBHHY JIpyroro kopuaopy. KoHmeHTpallis aMoHIHHOTO a30Ty B 00OpOOIIOBaHUX
CTIYHUX BOJIaxX MICJSl MPOXOHKEHHSI O10JIOTTYHOI OYMCTKU CyTTEBO Tajae (Ha 92
%).I1pu 1bOMy KOHIIEHTpAILlis HITPUTIB Ta HITPATIB 3pOCTAE, 11O € IBHOIO 03HAKOIO

POXOHKEHHS MTOBHOTO Mporiecy HiTpudikamii (I Ta I dhazn).



[Muroma mBuaKicTh okucaeHHST N-NH, Mikpo0io1ileH030M aKTUBHOTO MYy B
JOCHIIKYBaHUX  OIOJNIOTIYHMX OYHMCHUX CHOpYAaX TMOPIBHAHO 3 JOHHUMH
BIJIKJIAJICHHSMHA Ha TOPSAoK Buma. Hitpudikyrody 34aTHICTH aKTUBHOTO MYITY
AEpPOTECHKIB OYHMCHHUX CHOPYyJ BHU3HAYaJIM O10XIMIYHUM METOJOM 3a aKTHUBHICTIO
dbepMeHTy TIAPOKCHII aMiH OKCHUIOPEIYyKTa3h Ta MIKpOOIOJOT1YHUM METOJOM —
KOHIICHTpali€o HiTpudikyrounx Oakrepii | ¢aszu. Hitpudikyodya 37aTHICTB
AKTUBHOTO MYJIy aepOTeHKIB O1abl HDK B 10 pa3iB nepeBullyBasia HITpUPIKyrouy
3maTHICTh JNOHHMX Bigkiaaaenb B p. CiB. [loneup Ta KpacHomaBmiBChKOTO
BOJIOCXOBHIIIA.

3 ypaxyBaHHSM KOHIEHTpallli 3aBUCIMX PEYOBUH, IIOJEHHA EeMicCis
HiTpudikyrounx Oakrepiii 3 o4McHUX cnopyx B p.Yau moxke mocsratu 2,7-10"
KJI/1100Y.

Ouniueni Ha MicbkuxouncHuxcnopyaax Ne 2 M. XapKoBacTi4HI BOIU
HANPABIIAIOTHCS B CKUJIHHM KaHal 1 MO IIMTOBOMY KOJUJIEKTOPY CKHIAIOTHCS B
p.Ynu — mnpaBy npurtoky p. CiB. [lonenb. Bu3HaueHHS akTHBHOCTI MPOILIECIB
HiTpudikamii B Boai p.Yau Ha nimsakax 500 m 1o ta 500 M micis CKuay OYUIIeHUX
ctiyaux Bojg 3 MOCB Ne2 BuKoHyBajgu 3a TpbOMa HaNpsIMKaMU: aHalli3 Ta
pO3paxyHOK aKTMBHOCTI HITpu(iKalili Ha JOCHIIKYBAaHUX IUISTHKAX p. YIu 3a
JaHUMU 0araTOpiYHHUX CIIOCTEPEKEHb, EKCIIEPUMEHTAIbHE BU3HAUYCHHS aKTHBHOCTI
HiTpuIKalii B BOAHIM TOBII, EKCIEPUMEHTAJIbHE BU3HAYEHHS AKTHUBHOCTI
HiTpudiKaIii B JOHHUX BiIKIAICHHSIX.

B Bomi p. Ynu wa npinsami 500 M go ta 500 M micns CKUAYy OYHIICHUX
ctiyHux BoJ 3 MOCB Ne2 koHIeHTpallisi aMOHIHHOTO a30Ty Y AMHAMIII 5 pIYHOTO
nepiosly B OCHOBHOMY 3MEHIIIYEThCS, 2 KOHIICHTPAIlisl a30Ty HITPHUTIB Ta HITPATIB —
CTaJI0 3pOCTa€, 10 CBIIYUTH MPO 30UIBIICHHS aKTUBHOCTI HiTpuQikalii B p. Yau
HiCs CKUJY OYMINEHUX CTIYHUX BOJ. Lleil BUCHOBOK MiATBEPAMB 1 pO3paXyHOK
1HJEKCY HiTpUiKaIli 3a mepios CroCTePeKEeHb.

3a JaHUMU eKCTICPUMEHTAIBHHUX JOCTIHKeHb B TIpo0ax BOIU 3 P. YU SK 10,
TaK 1 MCJIA CKUY OYMINECHUX CTIYHUX BOJ XIMIYHA KOHCTAHTA MIBHJIKOCTI IPYTOi

da3u HiTpudikamiizHAYHO TMEPEeBUIyBaja KOHCTAHTY IIBHJKOCTI Tepiioi ¢asu



HiTpudikamii.lle nae 3Mory mpumycTUTH MiHIMaJIbHY BIPOTIIHICTH HAKOMUYEHHS
HITPUTIB Yy piulll, O[O0 MIATBEPIKY€E aHami3 LbOr0 TMOKa3HUWKA 3a JaHUMHU
0araTopiyHMX JI0CIiKCHb.

Po3paxyHku O10KIHETUYHHMX TMOKA3HUKIB 32 JIaHUMH EKCIIEPUMEHTAIbHUX
JOCIIJIKEHb TOKa3ajv, 0 MIBUAKICTh HITpU(ikauii B BOAl p. YIM Ha AUIAHII
MICJS CKUIy CTIYHMX BOJ OUIBIN HIXK BIBIYl MEPEBUIIYE IIEW MOKA3HUK 0 CKHUJLY.
3a TaHUMH EKCTIEPUMEHTAIBHUX JAO0CIIIKEHb MOYKHA TIPUITYCTUTH, IO TICIS CKUTY
OYUIICHUX CTIYHUX BOJ B P. YU 3MIHIOETHCS MIKpOOHUI CKIIa[ HITPUPIKYIO YOTO
MIKpOOIOIIEHO3Y B pe3yabTari 30aradeHHsl TMPUBHECEHOI 3 OYHUCHUX CIOPYI
MIKpOQIIOpOIO.

ExcriepumenTanbHe MOCTIPDKEHHST HITPU(DIKYIOUO1 31aTHOCTI MIiKpoQiopH
JOHHUX BIJKJIAJEHb B P. YAH JI0 Ta MICJs CKUAY OUYMIIEHUX CTIYHUX BOJ| ITOKAa3aly,
0 AaKTUBHICTh ()epMEHTa TIAPOKCUIAMIH OKCHUJIOPEAYKTa3u B JIOHHUX
BIJIKJIQICHHSX J0 Ta ITICJISI CKUTY Ma€ OJIUH 1 TOM e TOPSIIOK 3HAYCHb.

TakuM 4MHOM, TIABUUIIEHHS aKTHMBHOCTI HiTpu(ikamii B p. Yau, sike Oyio
BCTAHOBJICHO 3a JaHUMH 0araTOpPi9YHOTO KOHTPOJIO KOHIIEHTpAIlii a30TOBMICHUX
crionyk, pH, iHaekca HiTpudikaiii Ha TUISHKAX J0 Ta MICHSA CKUAY CTIYHUX BOI,
3yMOBJICHO 1HTEHCU(IKYIOUMM BIUIMBOM CKUJYy OYMIIEHUX CTIYHMX BOJ Ha I
MOKa3HUKHU B BOJIHIN TOBIIII.

OpeprkaHl pe3yiabTaTd JAO3BOJISIOTH CTBEPIDKYBATH, IO HITpU]iKalis B
010JI0TIYHUX OYMCHUX CIOPYJaX € BArOMHM €KOJIOTTYHUM YHMHHUKOM HITpHU(IKaLil
B MpUPOJHIN BomoiMi. llg BHHECEHA 3 OUMCHHX cropyd Mikpoduiopa 3MIHIOE
HITpUQIKALIO 1 KOHUEHTpalilo HITpiPiKyodiX OakTepidi B NPUPOAHIN BOAOWMI
MiCs CKUAY, 3MIHIOE KIHETHKY HITpHudIKaiii, JTUHAMIKY a30TBMICHUXCIIONYK B
BOJIHOMY 00’€KT1 Ta aKTMBHICTh MOTO CAMOOYHIIICHHS BiJ] CIIOJIYK a30TYy.

KurouoBi csoBa: HiTpudikaimisi, OpUpPOIHI BOJOHMMH, BOIONIAIOTOBKA,
XJIOpPaMOHI3allisl,CKUJT OUYMINEHUX CTIYHHUX BOJ, XIMIYHI KIHETHYHI KOHCTAHTH,
OlOKIHETUYHI KOHCTAHTH, KOHIIEHTpallsl HITpUPIKyIOUMX OakTepid, JOHHI

BiJIKJIQJICHHS, aKTUBHUMA MYIL.



Abstract

Radionov M. P. Nitrification as an ecological factor of interaction of water
reservoirs and related to them water use facilities. — Qualification scientific work
as a manuscript.

Dissertation for the degree of doctor of philosophy in the specialty 101 —
«Ecology». — Research Institute "Ukrainian Research Institute of Environmental
Problems", Kharkiv, 2021.

The relevance of work is determined by providing the level of ecological
safety of potable water in time of nitrification microflora influence from natural
water reservoirs connected with water preparation stations (sources of water
supply) and necessity of providing the ecological safety for natural water reservoirs
which accept the waste water discharge from waste water treatment plants.

Nitrification in natural water reservoirs defines self-purification process
from nitrogen compounds. From the activity of nitrification process in stations of
water preparation depends potable water safety from the contamination of nitrogen
compounds. In biological waste water treatment plants activity of nitrification
affects on the efficiency of deep water treatment. Nitrification activity is the result
of activity of nitrification bacteria in natural and technical objects and it depends
on ecological factors. In technical objects appear additional factors of nitrification
due to treatment schemes, technologies, facilities and microbiocenoses
immobilization. In connected natural and technical water reservoirs during water
transportation appears sufficient nitrification microflora transposition between
them. Such situation could change nitrification bacteria concentration and
nitrification kinetics in the water reservoir (waste waters acceptor). Though, in
system «natural water reservoir<»>water use facilities» nitrification in water
reservoir — water donator, is an essential ecological factor of nitrification in water
reservoir — water acceptor.

Kharkiv city is provided by potable water from two sources: natural source —
riv. Siversiy Donets, and artificial — Kraspopavliske water reservoir. Nitrification

activity determination in these reservoirs was made using three directions: analysis



and calculation of nitrification activity in water reservoirs from the multiyear data,
experimental determination of nitrification activity in water, experimental
determination on nitrification activity in bottom sediments.

Chemical nitrification constants in riv. Sev. Donets and Krasnopavlivske
reservoir, which were determined in experiment, had shown that in both basins the
rate constant of of 1% nitrification stage was higher than the 2™ stage constant,
which shows that nitrite accumulation possibility is minimal. Biochemical
constants of nitrification have shown that real rate of nitrification is slightly higher
in Krasnopavlivske reservoir then in riv. Siv. Donets. 1% nitrification stage activity
in bottom sediments in investigating water basins, according to data from the
nitrification activity measurements of hydroxylamine oxidoreductase enzyme had
shown that in Krasnopavlivse reservoir that activity slightly higher than in riv. Siv.
Donets.

In water preparation systems «Donets» and «Dnipro» is carried out water
treatment and disinfection. During the 5 year observation in the water of riv. Siv.
Donets and Krasnopavliske reservoir within the scheme «water intake — water
preparation—water distribution system» average annual ammonium nitrogen
concentration dynamics shows constant decrease, average annual nitrate nitrogen
concentration shows constant increase, pH dynamics shows constant decrease. This
convincing evidence about the nitrification presence in investigated objects. Nitrite
concentration control had shown that water preparation conditions provide such
rate of the 2" nitrification stage, which reduces nitrite concentration to ecologically
safe concentrations.

Zeolite filter backfill is the most favorable for immobilization of nitrification
bacteria on it compared with anthracite and quartz sand backfills. This issue gives
us an opportunity to assume that on the «Donets» water preparation station there is
a danger of nitrite accumulation.

According to observation of the data of 8 year period was established that
there is a positive correlation between the nitrification index in natural water

reservoir and in water preparation stations.



As biochemical investigations had shown, water with high concentration of
N-NH, (during preammination process) activates the development of ammonia
oxidation bacteria, which causes raising of N-NO, concentration to invalid values.
During the method of postammination the concentration of nitrifying bacteria of
the 1% stage of nitrification in filter backfill decreases a 150 times.

The analisation of nitrification index data in water preparation station
«Donets» strongly prove that nitrification in natural water reservoir is significant
ecological factor of influence on microbiological processes, which occurring in
water preparation stations, and consequently on an ecological safety of potable
water for population. Nitrification index data from water preparation station
«Dnipro» shows a positive correlation but not so obviously. It happens due to
conducting of chlorination on this station. Biological waste waters treatment takes
place on 3 and 4-corridor aeration tanks with activate sludge regeneration and
concentrated activated sludge and waste waters income into the first half of the
second corridor. Ammonia nitrogen concentration in treated waste waters after the
biological treatment significantly decreases (up to 92%). While nitrite and nitrate
concentrations increasing, which is an obviously indication of passing both stages
of nitrification (I and II phase).

Specific rate of N-NH, oxidation by activate sludge microbiothenoses is
much higher, compared with bottom sediments. Activate sludge nitrifying ability
of waste water treatment plants aeration tanks was determined by biochemical
method according to hydroxylamine oxidoreductase enzyme activity and by
microbiological method — concentration of nitrifying bacteria of the 1% stage.
Nitrifying ability of activate sludge from the aeration tanks is 10 times higher then
nitrifying ability of bottom sediments of riv. Siv. Donets and Krasnopavlivske
reServoir.

Considering the concentration of suspended matter shows that everyday
emission of nitrifying bacteria from waste water treatment plant into the riv. Udy

can reach 2,7 * 10"cell/day.



Waste waters which was treated on waste water treatment plant Ne2 of
Kharkiv city directed into the discharge canal and then through the collector
discharging into the riv. Udy, which is a tributary of riv. Siv. Donets. Determination
of nitrification processes activity in riv. Udy in the area 500 meters before and 500
meters after the treated waste waters discharge was made by using three directions:
investigation and calculation of nitrification activity in riv. Udy based on multiyear
data, experimental determination of nitrifying activity in water, experimental
determination of nitrifying activity in bottom sediments.

Analyses of water from riv. Udy in the area 500 meters before and 500
meters after the treated waste waters discharge had shown that concentration of
ammonium nitrogen during 5 year study basically decreases, while concentration
of nitrites and nitrates constantly increase, which is an evidence that nitrifying
activity in riv. Udy enhances in the area after the discharge. This conclusion is
proved by the calculation of nitrification index for the investigation period.

According to experiment data for areas before and after the discharge,
chemical constant of the 2" stage of nitrification was higher then the constant of 1*
stage. That gives an opportunity to assume that danger of nitrite accumulation is
minimal, which proves multiyear analyses results.

Calculations of biokinetic indicators had shown that nitrification rate in the
area after the waste waters discharge almost two times higher then this indicator
before the discharge. According to experimental results we can assume that after
the discharge microbial contents of nitrifying microbiocenothes changes due to
incoming microflora from the waste water treatment plant.

Experimental investigation of nitrifying ability of bottom sediments from riv.
Udy before and after the discharge had shown that hydroxylamine oxidoreductase
activity in bottom sediments before and after the discharge has the same order of
values.

As follows, nitrifying activity in riv. Udy increasing, which was revealed

according to multiyear data of control of nitrogen compounds, pH, nitrification



index in the area of 500 meters before and 500 meters after the treated waste
waters discharge is due to intensification influence of the waste waters discharge.
Obtained results show that nitrification in biological waste water treatment
plants is an essential ecological factor in natural water reservoir. Microflora from
the waste water treatment pplant changes the nitrification and concentration of
nitrifying bacteria in natural water reservoir after the waste waters discharge,
changes nitrification kinetics, nitrogen compounds dynamics in water reservoir and

activity of its self-purification from nitrogen compounds.
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