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A.I'. BACEHKO, E.A. HIUTJIMIIBUJIN, 10.B. CBUPNIOB, B.B. bPYK

Hay‘IHO-I/ICCIIeZ[OBaTeJ'IbCKOG YUpEKACHUE praI/IHCKI/IfI Hay‘IHO-I/ICCJ'IeZ[OBaTeJ'II)CKI/Iﬁ HUHCTUTYT 3KOJIOTUIECCKUX HpO6J’ICM, XapLKOB

OLEHKA BJIMSIHUSI TOYEYHBIX HCTOYHHUKOB 3AT'PSI3HEHUSI HA
KAYECTBO BOJAbl YKPAMHCKOU YACTHU JEJbTBI IYHAS

BbinosiHeHa oyeHKa 8/usiHusl c6poco8 8038pamHbIX 800 8 p. J[yHall co CMopoHbl YKpauHsl HA Kayecmeo pevHou
800bL. OyeHka npou3eoduaach no 2-m NPedsI0HCeHHbIM KpUumepusiM: A0KaAbHO20 U KPYNHOMACWMabHo20 eausiHus. [lepeabiii
Kpumepuli 0CHOBAH HA OYeHKe 3a2Psi3HeHHOCMU 800bl 8 KOHMPOJILHOM CMBOpe C yYemoM pazbas/eHust 8036PAMHbIX 800;
emopoli kpumepull - Ha OYeHKe OMHOUWEHUS MACCbl COPACLIBAEMbIX 8ewecms K accumuaupyiowel cnocobHocmu pexu.
Ycmanoeseno, 4mo no 060uM npedaodCceHHbIM KpumepusimM MAKCUMA/bHOe 6/uUsHUe HA Kavecmeo eodvl 6 p. /JyHall
oKasbvleaem cO6poc cmovHwvIX 800 Llean103H0-kapmoHHozo kombuHama (LUKK) 2. HUamaua. [IpedaoxceHbl meponpusimusi ho
YMeHbWeHUI0 3a2PsA3HEHUS] 0M MOYEYHbIX UCMOYHUKOS8, CMOYHble 800bl KOMOPbIX COAEPHCAM 8bICOKOKOHYEHMPUPOBAHHbIE
coeduHeHUs 6U02eHHbIX 31eMEHIMO08 U 0P2aHUYECKUX 8eUjecms.

Kalouesvie csa08a: so3gpamuble 800bl, nokazameau Kavyecmea 600bl, KosgduyueHm 3azpsi3HeHHOCMU,
KpamHocmb pa3basieHusl, dcCUMUAUPYOuds CNOCOGHOCMb, UMMOOUAU308AHHbIT 6UOYEHO3, UCKO8bIT 6Uuopeakmop.

A. G. VASENKO, K. A. TSYTLISHVILI, YU. V. SVIRIDOV, V. V. BROOK
Ukrainian Research Institute for Environmental Problems (USRIEP), Kharkov, Ukraine

ASSESSMENT OF THE IMPACT OF POINT SOURCES OF POLLUTION ON THE WATER QUALITY
OF THE UKRAINIAN PART OF THE DANUBE DELTA

The purpose of this article is the estimation of the impact on river water quality of the wastewaters discharges from Ukraine into
the Danube river. The data of 15 enterprises that discharge return water to the Danube River are given; for 10 enterprises, return water falls
into the categories “normatively clean without purification” or “normatively treated”. This estimation has been carried out by means of two
proposed criterions: local impact (KL) and large-scale impact (KM). As a local criterion the pollution factor in the checkpoint on the distance
of 50 m from discharge had been used. For estimation by local criterion the dilution factor and pollutant concentrations in the checkpoints
had been calculated. These calculations were based on the mathematical model of the forming of water quality nearby wastewater
discharge. As a large-scale criterion the part of the rivers assimilative capability that needs to assimilate pollutions from discharge had been
used. It has been determined that by both criterions the maximum impact on Danube river water quality has the Izmail Cellulose-cardboard
combine (CCC). By large-scale criterion besides CCC the considerable impact on river water quality has the wastewater discharge from the
Kiliia municipal company “Light”. The influence of other discharges of return water according to the KL criterion is insignificant due to the
high multiplicity of dilution of return water by river waters. The main pollutants in wastewaters of these discharges are organic substances,
ammonium nitrogen, nitrites. The measures for additional wastewater cleaning from these pollutants are suggested. These measures are
based on using of disk-shaped bioreactor. Such an event can be an environmentally friendly and economically accessible local structure - a
disk bioreactor, which is a biological unit of semisubmersible rotating carriers with an immobilized consortium of microbiocenosis.

Keywords: wastewaters, water quality, pollution factor, dilution factor, assimilative capability, immobilize biocenosis, disk-shaped
bioreactor.

Brenenne. [lenpta [{yHas npeacrapiseT co00H YHUKAIBHYIO 3KOJIOTHYECKyIo cucreMy. CoracHo BoaHoit
Pamounoii [lupexktuse EC (Directive 2000/60/EC) oHa OTHOCHTCSI K BOJHBIM 00BEKTaM, JUIsl KOTOPBIX HE00X01uMa
ocobast oxpana. Ha skomormueckoe cocTosiHUE AeNbThl p. JlyHall OKa3bplBAalOT BJIMSIHUE DPA3IMYHbIC MCTOYHUKHU
3arpsi3HEHUs], JEUCTBYIOIINE KaK Ha TEPPUTOPUM YKpauHbI U PyMbIHMHN, TaKk ¥ Ha TEPPUTOPHUHU PaA3IMYHBIX CTpaH,
pacmiosioskeHHBIX B OacceiiHe [lynas. [loaTomy omeHka 3arpsi3HEHHs pEUHBIX BOJ AENBTH p. JlyHail mpeacraBiser
UHTEepeC, KaKk Ha HALUMOHANBHOM, TaK U Ha MEXIYHapoOAHOM ypoBHe. B mepByro odepenb, 3TO CBS3aHO C
BBITIOJIHEHHEM I1J1aHa JeiicTBuid MexayHapoanoit Komuccnu no 3amute pekun Jynaii (International Commission for
the Protection of the Danube River — ICPDR) [1]. Llenbto naHHO# paboTHI SBIISIETCS OLIEHKA 3arpsi3HEHUS] PEUHBIX
BOJl Pa3JINYHBIMH TOYEYHBIMH HCTOYHHMKAMH 3arpsi3HEHUs, PACIOJIOKEHHBIMH B YKPAWHCKOH YacTH AENBTHI P.
JyHaii, 1 pa3paboTKa NpeIOKEHUH 110 OTPaHHMYECHHUIO 3TOT'0 3arpsi3HEHNSI.

Hcxonnble naHHble. B KadecTBe HCXOAHBIX JAHHBIX A OLEHKH BIMSHHA TOYEYHBIX HCTOYHHKOB
3arpsi3HEHUs] Ha Ka4ecTBO BOAbI B p. [lyHali ObUIM MCHONB30BaHbI JaHHBIE O PACXOJax U COCTAaBE BO3BPATHBIX BOJ
OCHOBHBIX TOYEUHBIX MCTOYHHKOB 3arpsi3HeHus p. [lyHait co croponsl Ykpaussl corinacHo ¢gopme 2TII-Boaxo3 3a
2018 r. JlaHHbIE 0 pacxojax BO3BPAaTHBIX BOJ IPEICTABIECHBI B Ta0. 1

Kaxk BumHO u3 nmpuBeJeHHBIX B Ta0JI. | JaHHBIX, U3 15-U MPEeaNpUATHIA, KOTOPbIE COPaChIBAIOT BO3BPATHBIC
BOJBI B p. [yHaii, mis 10-u npennpusiTiii BO3BpaTHBIE BOJBI OTHOCSTCS K KaTEropHsM «HOPMATHBHO YHCThIE 0e3
OYMCTKI» UM «HOPMAaTHBHO OYMIICHHBIE». BIMsAHUE 3TUX UCTOYHUKOB 3arpsI3HEHUSI HAa KauecTBO BOABI B p. JlyHail
NpeHeOpe)KMMO Mallo, U B JajbHeimeM He paccMaTpuBaioch. Mckmouenne cocrasisier LIKK BBugy Oosnbmioro
pacxosa CTOYHBIX BOJ M OTHOCHTEIBHO BBICOKMX KOHIIEHTpAIMi 3arpA3HAOMUX BemecTs. it 5-u mpeanpustuit
BO3BPATHBIC BOJIbI OTHOCATCA K KaTCTOpHUAM «3arps3HCHHLIC 663 OYUCTKHN» HIHN «HEAOCTATOYHO OYHUIICHHBIC).
JanrHBIE 0 cocTaBe BO3BpaTHEIX BoJ 3TuX npeanpustuid u LIKK npuseneHs! B Tadm. 2.

MeToanka ucciaenoBanmii. st olleHKY BIMSHUS cOPOCOB BO3BPATHBIX BOJI Ha Ka4eCTBO BOABI B p. J{yHaii
UCTIONB30BAINCh 2  KPUTEpHS: JIOKAIBHOTO BIWSHHUA W KPYIMHOMAcIITaOHOTO BIMSHHSA, aHAJOTHYHBIX
MPEUIOKEHHBIM B [2] KpUTEpUsAM AJI OLEHKH BIUSHHS TOYEUYHBIX MCTOYHHKOB 3arpsi3HeHHs Mopeill. B kauecte
KPHUTEPHsI JIOKAIBHOTO BIMSHUS OBIT NCTIONIB30BaH KpuTepuit KL, KOTOpPBINA XapakTepu3yeT 3arpsi3HEHHOCTh PEYHBIX
BOJI B KOHTPOJILHOM CTBOpE. JlaHHBII KpUTEPHUii paccuMThIBaeTCs 110 opmyie:
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Tab6muma 1
T'omoBbIe pacxoabl BO3BPATHBIX BOJI OCHOBHBIX TOYE€YHBIX HCTOYHUKOB
3arpsizHeHus p. JlyHaii co CTOpOHBI YKPaHHbI
COpormieHo Bo3BpaTHBIX BoA B 2018 1., MitH Ky0. M
Ne 3arps3HeHHBIX, | Hemoctarouno HopwmarusHo HopmartusHo
n/m Hassarue npeanpustis Beero 0e3 OUHCTKH OYMIIEHHBIX HHCTRIX Ge3 OYMIIEHHBIX
OUYHCTKH
1. | Lemtrono3H0-KapTOHHBIN
komoOuHaTt (LIKK), 2,638 0,005 2,633
r. M3maun
2. | Kunuiickuit
CYIOCTPOUTENHHO- 0,030 0,030
CYJIOPEMOHTHBIN 3aBOJI
3. | OOO ’Turan”, 0.001 0.001
r. Kunus
4. | KII ”Cget”, r. Kunus 0,148 0,148
5. C)SH M3mannbckoro 4421 4421
parioHa
6. | CXII Kunuiickoro p-Ha 14,28 1,666 12,62
7. | CBK ”"Masxk”, r. Kunus 16,87 16,87
8. | OO0 Tony6ast HuUBa-
2005, r. Knnus 0,125 0,125
9. | HAO "Ykptpancraz"
¢. HoBocunbchbke, 0,001 0,001
Penmniickoro paiiona
10. | OOO "yHnaii-arpo",
c. Ct. HekpacoBka 0,019 0,019
W3maunbckoro paifoHa
11. | ®X "Kpokyc",
c. Kucianma 0,177 0,177
W3mansibeckoro paiioHa
12. | YII "Butass", r. Kunus 0,255 0,255
13. | OOO CII "Aynaii-arpo 2,573 2,573
r. Kunus
14. | CBK "Ipyx6a",
¢. Mupnoe Kunmntickoro 2,067 2,067
paiioHa
15. | OOO "Puc beccapabun",
r. BunkoBo, Kunuiickuii 12,13 12,13
paiioH
Tabnwuma 2

Cpezmerozmm,le KOHICHTPAalUM BeleCTB B BO3BPATHBLIX BOAAaX OCHOBHBIX TOYC€YHBIX HCTOYHUKOB

3arpsizHeHus p. JlyHaii co CTOPOHBI Y KpauHBbI

IIpennpustus
IMokasaTenu KadecTBa Hemonosmo- Kumiickuit KII CXII 41
BOJIBI, MI/IM KapTOHHBIN CYAOCTPOUTENBHO- "Crer" | Kummiicxoro | "Burrsias”
KOMOWHAT, CyIIOPEMOHTHBII . ’
T Msvams 32801 r. Kumst paiiona r. Knms
A30T aMMOHHMHHBII 0,76 13,6
BIIK-5, MrOy/nm’ 3,6 47,6
B3Bemennsle BemecTnsa 4.8 6,8 44.4
Hutpats 36,4
Hutputsr 1,14
Cynbdats 76,1 408 302
Xnopusl 139,4 429 204
XKeneszo obiee 0,64
Hedrenpoaykrs 0,03
Docdatst 1,8
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KOHTPOJILHOM CTBOpE cOpoca BO3BpaTHHIX BOA. JlaHHas BenuvnHa onpeessercs mno popmyiie:
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rae Ci — KOHIICHTpalun C6paCbIBaeMbIX BCUICCTB B BO3BPATHLIX BOJaX.

Janublit nokaszatens aHanorndeH koddduupenty 3arpsiznernnocts (K3) [3, 4] B KOHTPOIBHOM CTBOpE.
[Ipu OTCYTCTBUU AaHHBIX U3MEPEHUI KOHLECHTpAIMH 3arps3HSIOLIMX BELIECTB B KOHTPOJIBHOM CTBOpE B

dhopmyse (2) MOKHO HCIIOJIb30BaTh PACUCTHHIC 3HAYCHHUS KOHIICHTPAIMA ¢ y4eTOM (DOHOBBIX KOHIICHTPAIUHA |
KPaTHOCTHU pa30aBJICHUS] B KOHTPOJIHLHOM CTBOpE:

0_ b
c -G
C,=—t—+C?, 3)
N
L
rac Cd) — (POHOBBIC KOHIICHTpPAallMH BEIICCTB, NL — KpaTHOCTh pa30aBJCHHUS BO3BpPaTHBIX BOJ PCYHBIMH
i P p p P p

BOJIaM{ B KOHTPOJIEHOM CTBOPE Ha PACCTOSIHUM L OT BBIITyCKa BO3BPATHBIX BOJI.

[TockonmbKy paccMaTpuBaeMble COPOCHI BO3BPATHBIX BOJI SIBISIIOTCS O€3HAIIOPHBIMH, KPAaTHOCTh HAYaIEHOTO
pasbaBiieHHs TPH pacdeTax MPUHUMANAch paBHoW 1. B 3TOM ciydae KpaTHOCTH 0OIEro pa30aBiicHHS paBHA
KpaTHOCTH OCHOBHOTO pa30aBieHus. B cBsa3u ¢ Oompmoi (mopsmka 500 M) mmpuHO#M pykaBa Kunmiickuii, B
KOTOPBIN OCYIIECTBIISIETCS COPOC BO3BPATHBIX BOJ BCEX PACCMATPUBACMBIX UCTOYHUKOB 3arpsi3HEHHUS, Ul pacdyera
KPaTHOCTH OCHOBHOTO pa30aBJIcHMUs OblIa MCII0JIb30BaHa MO/ICIIb, MMPEII0KEHHAas B [S].

[Ipu OTCYTCTBUU AaHHBIX W3MEPEHUI KOHLECHTpAIMH 3arps3HSIOLIMX BELIECTB B KOHTPOJIBHOM CTBOpE B
(dopmyiie (2) MOXKHO HCIOJB30BaTh PACUETHbIC 3HAUYCHHs KOHLEHTPALMA ¢ y4yeroM (DOHOBBIX KOHLEHTpalMH U
KPaTHOCTH pa30aBiieHHs B KOHTPOJIBHOM CTBOPE:

c’-c?
C,=———"+C?, ?3)
NL
rae Ciqb — (OHOBBIE KOHIIGHTpPALUU BEUIECTB, N, — KpaTHOCTb pa30aBiieHHs] BO3BPATHBIX BOJ| PEUYHBIMU

BOJIaMH B KOHTPOJIFHOM CTBOpPE Ha PACCTOSHUU L OT BBIITYCKa BO3BPATHBIX BOJ.

[MockonbKy paccMaTpuBaeMble COPOCHI BO3BPATHBIX BOI SIBJISIIOTCS OC€3HANIOPHBIMH, KPATHOCTh HAYaIbHOTO
pa30aBicHHs MpPU pacyeTax NpPUHUMAIAch paBHOW 1. B 3ToM cimywyae kpaTHOCTH 00Iero pa30aBicHUsS paBHA
KpPaTHOCTH OCHOBHOTO paszbapiieHusi. B cBs3u ¢ Goipmioit (nopsaka 500 M) mmpuHOW pykaBa Kunmiickuii, B
KOTOprﬁ OCYIIECTBJIACTCA C6pOC BO3BPATHBIX BOJ BCEX paCCMATPUBACMbIX UCTOYHUKOB 3arpsA3HCHUA, IJId pacdyeTa
KPaTHOCTH OCHOBHOTO pa30aBiieHHs OblIa MCIOJIBb30BaHa MOJIENb, NpeuioxkeHHast B [5]. CornacHo TaHHOW MOJenn
KpPaTHOCTb OCHOBHOTO pa30aBiieHHst N, PaCCUMTHIBAETCS COTIIACHO CIIEeAYIOMNM (hopMyiam:

_9(z) _ g
No 7/022 hrp - Formg @

e
7 =L+x0 = AFwy )
1 * 0 xtae)
x el
_9c-n, el
) _—252 E—T—y (©)
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*
Zy-x =L, nmpuZy<l, b akmesz < 1
Xo = N X = R : ¢
Zy-x —L,, npuZ,>1*0 gl | S El-’
amedpely e = '
€)
u, L
7, = I+exp| ——F—— (10)
D-(L+x,)
rae D — xo3¢pduumnent typoynentHol quddysun;
H, — cpennss rnyOuHa,;
U, — cpenHsisi CKOPOCTh TCUCHHsI B paiilOHE BBIITYCKa;
Q¢ — pacxo]i BO3BPATHBIX BOJ;
n, — KPAaTHOCTh HA4albHOTO pa30aBIICHUs; €CIM HadaJbHOE pa30aBiieHHE HE YYHTBIBAeTCS, TO 9Ta
BEJIMYMHA paBHas 1;
L, — paccrosHHe IO TpaHULBl 30HBI HA4yaJbHOTO pa30aBleHHs; €CIM HayajbHOe pa30aBlicHHE He

YYUTBIBAETCS, TO 3TA BEIMUWHA PaBHICTCS HYIIO;
L, — paccrosiHHE OT MecTa BBIITyCKa BO3BPATHBIX BOJ 10 Onmkaiiinero 6epera;
L — paccTosiHEE OT MecTa BBITyCKa BO3BPATHBIX BOJ IO KOHTPOJIBHOTO CTBOPA;

Yo — mapamerp, yuuThIBAIOIMI BIMsiHKE OJvpkaiiiiero 6epera Ha KpaTHOCTh OCHOBHOTO pa30aBiieHus,

Xy. — IapaMeTp COeIMHEHNUS HaYaJbHOTO y4acTKa pa30aBiIeHHs C OCHOBHBIM yYacTKOM;

X — MapameTp COeIMHEHHUs Y4acTKa IBYXMEpHOH Au(Qy3HH ¢ ydacTKOM TpexMepHoit auddysun.

I[J'IH OLICHKH prHHOMaCLLITa6HOFO BIIMSTHUA CGpOCOB BO3BPATHBIX BOA Ha KadY€CTBO PCYHLIX BOJ
IpeJIaraeTcsl UCIOJb30BaTh KpUTepHid KM, XxapaKkTepU3yIOIIUH CPEIHIOW IO aCCUMUIUPYIONICH CIIOCOOHOCTH
BOJIOTOKA, B KOTOPBIM OCYIIECTBISIETCSI COPOC BO3BPATHBIX BOJ, PACXOMYEMYIO0 HAa ACCUMMIJIALMIO 3arps3HSIOIINX
BEIIECTB OT JAHHOTO MCTOYHHUKA. 3/IECh IIPEIIOJIaracTcsi yCpeJHEHHE pacXoayeMOW IONH acCHUMHINPYIONIEH
€MKOCTH II0 BCEM 3arps3HSIONIMM BEIIECTBaM, COPAchHIBAEMBIM pPacCMaTPUBAEMON COBOKYIMHOCTHIO HMCTOYHHKOB
3arpsi3HEHUSL.

AccuMHIHpyOImas CIIOCOOHOCTh BOJHOTO OOBEKTa — 3TO CHOCOOHOCTH BOJHOTO OOBEKTa IPUHUMATH
ONIPENIeNICHHYI0 MacCy BEIIEeCTB B €JHHHILy BpeMEHH Oe3 HapyIICHHs HOPM KadecTBa BOABI B KOHTPOJIHMPYEMOM
CTBOpE WM MIyHKTE Bomomonb3oBaHUs [6]. IloaTomy i pacyeToB KpUTEpHUsl KPYMHOMACIITAOHOTO BIUSHHS
cOpOCOB BO3BpaTHBIX BOJ Ha PEYHYI0 CHCTEMY MOXHO IPUMEHHTh NPOCTYI0 MOZENb, COTJIACHO KOTOPOIi
ACCHMHJIMPYIOIIasi CIIOCOOHOCTh BOJOTOKA [0 HEKOTOPOMY BEIIECTBY pacCUUTHIBAeTCs 10 Gopmyie

AG =(Uﬂ1<i—Q¢)'Qp, )

rmie 0, — pacxon peuHsiX Bol, AC; — aCCUMUIMPYIOIIAs CIIOCOOHOCTh BOJOTOKA MO HEKOTOpOMy BemiecTBy. C
y4EeTOM MPUHATON MOJEINH JJIsl pacyeTa KpUTepusi UCIOJIb3yeTcs ciaeayromas Gopmyaa:
I & M,
KM = > — (5)
n-0, S \maK, - c?)
rue M, — ronoBBIe Macchl cOpoca BELECTB ¢ BO3BPATHBIMU BOJAMH.

PesyabTatsl uWccaenoBaHmii. B KkauecTBe KOHTPOJIBHOTO CTBOpa IIpH OLEHKE BIHMSHUS COpPOCOB
BO3BPATHBIX BOJ COrilacHO Kputepuio (1) ObUI BEIOpaH KOHTPOIBHBIN CTBOp Ha paccTossHMA 50 M OT BHIITyCKa.
PesynbraThl pacyeToB KpUTEPHEB BIMSHHUS COPOCOB BO3BPATHBIX BOJ HA KAUE€CTBO PEYHOM BOJIBI IPEIICTABICHBI B
Tabm. 3.

Kak BuIHO M3 IpeAcTaBICHHBIX B Tabl. 3 pe3ysnbTaToB pacdeTa, Kak IO JIOKAJIbHOMY, TaK M IIO0
KPYITHOMACIITAOHOMY KPHUTEPHSM BIMSHUS OCHOBHBIM HMCTOYHHMKOM 3arpsi3HEHHs BoAbl p. JlyHail co CTOpPOHSI
VYkpaunsl ssusercst copoc crounbix BoA LIKK. Ilo yokanbHOMY KpPHUTEpHIO BIUSIHUE OCTAJIbHBIX HMCTOYHHKOB
3arpsA3HCHUS ABJIICTCA HCCYHICCTBCHHBIM, TaK KaK B KOHTPOJIBHOM CTBOPEC 3HAYCHUSA BCEX MoKasaTejaei He
npessimatoT [1/IK nu6o npesbimaioT ¢poH He Oonee, yeM Ha 5%. [loBbimeHHoe 3Hauenue kpurepust KL (KL>1)
koHTposbHOM cTBOope LIKK cBsizaHo ¢ BbIcOKO# QoHOBOW KoHueHTpauued HutpuroB (0,86I1JIK), uto
o0ycllaBIMBaeT HU3KOE pa3daBiIeHHE CTOYHBIX BOJ IO JAaHHOMY IOKaszaTenro. KoOHIIEeHTpauusi HUTPHTOB B
KOHTPOJILHOM CTBOpE Ha paccrosiHiu 50 M oT Bhlrycka npebimaet [1/1K 6omnee yem Ha 10% (puc. 1).

[To xputepuro KpymHOMacIITaOHOTO BIUSHUS CYIIECTBEHHOE BIUSHHE, KpoMe cOpoca ctounsix Boa LIKK,
OKa3pIBalOT Takke cOpoc crounsix Box KII «Cer» r. Kwmms m cOpoc KoimekTopHO-ApeHaxHbX Box CXII
Kunmiickoro paiiona. Biausane KIT «CBer» 00yCIOBIEHO OTHOCHTEIHHO BBICOKIMH KOHIICHTPALUSMH B CTOYHBIX
BOJaX a30Ta aMMOHMHHOro, opranuueckux BemiectB (o bIIK-5), xmopunoB u cynbdartoB; BiausHHe cOpoca
KOJUIEKTOpHO-IpeHakHbIX Boj CXII Kunuiickoro paiiona — xyopuaoB U cyibhaToB. OTHAKO BCIEACTBHE BBHICOKO
pa30aBieHNs BO3BPATHBIX BOJ PEYHBIMH BOJAMH BIMSHUS AAHHBIX HCTOYHUKOB 3arpsI3HEHUSI COTJIACHO JIOKAJIbHOMY
KPUTCPUIO ABJIACTCA HECYIICCTBCHHBIM.
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Tabmuma 3
Ouenka JokajabHoro (KL) n kpynnomacmradnoro (KM)
BO3/1CHCTBHSA cOPOCOB BO3BPATHBIX BOJ HA KA4eCTBO Pe4HOil BOAbI p. JlyHaii
[Ipennpusitus
KpuTepuu omeHKu L[enmonomvo- Kunuiickuii KII CXII urn
BO3EHCTBUS KapTOHHAIH CyﬂOCTpOHTeHbH? ) "Cgert" Kunwuiickoro "Butszsp",
KOMOMHAT, CyZIOPEMOHTHBIN .
r. Kunus paiioHa r. Kunus
r.3mann 3aBOJ
KL 1,02 1 1 1 1
KM, % 0,028 0,00006 0,00140 0,00115 0,00085
0,18
0,16 ‘\
0,14 \
0,12 \
0,10
P \ —
s
J 0,08 — C(L)
rAK
0,06
0,04
0,02
0,00 T T T T T T T T T 1
0 50 100 150 200 250 300 350 400 450 500
L, m

Puc. 1. 3aBucuMocTh KOHIIEHTpanuu HUTPHTOB B p. Jlynaii C(L) ot paccTosinus ot Beimycka crounbix Bog IIKK (L)

Jns yMeHbLIEHUs] BIUSIHHAS COPOCOB CTOYHBIX BOJ IPEACTaBISETCS LENECOOOpa3HbIM OpraHU3aLUs
MEpONPUATHH 110 JONOTHUTEIBHOW OYUCTKE CTOYHBIX BOA. B mepByto ouepens 310 kacaercsa KII «Cser» r. Kumus,
ra€ B HACTOALICC BpEMsS OTCYTCTBYET 6Honoruqecxaa ouucTka. Takum MEPOIPUATUEM MOKET BBICTYIIATh
9KOJIOTMYECKH Oe30IacHoe M SKOHOMUYECKH JIOCTYITHOE JIOKaJbHOE COOpPY)KEHHE — JHCKOBBIH OmopeakTop,
KOTOpBI  TIpeicTaBisieT co0oif  Ouoylormyeckuii  OJIOK  MOJYNOTPYKHBIX — BpallalOUIMXCs HOCHTENeH ¢
MMMOOMIIN30BaHHBIM KOHCOPIMYMOM MHKpoOuoneHo3a [7]. 3a cyeT HCHOJIBb30BaHUS HMMMOOMIN30BAaHHOTO
OuorneHo03a, KOTOPBIH TpaHCHOPMHUPYET OpPraHNYECKHe W HEOPraHWYECKHe COCAMHEHHUS a30Ta M MOXKET BKIIIOYATh
aMMOHHU(HUKATOPEI, aMMoHuHokucIsromue apxen (AOA), antpudukatops! I u II paszsr (HOB), anammox-6akTepun
U JCHUTPUPUIHMPYIOUINE MHUKPOOPTaHM3MBEI [8], peakTop MOXKET OYHMINATh CTOYHBIE BOIBI C BBICOKUMH
KOHLICHTPALMSIMHU 3arpsA3HSIONINX BEIIECTB, IIPH 3TOM aKTHBHBIN MJI HE BBIHOCUTCS M3 COOPYXKEHHS, B OTIHYIHE OT
COOpPYKEHHU CO CBOOOJHO IIIABAIOIIMM OHOLIEHO30M.

[IpocTroTa KOHCTPYKIMH M 3KCILUTyaTallly, a TAKKE IMPOBEACHHE MOJHOTO IUKIA OYUCTKH CTOYHBIX BOJ OT
OpPTaHUYECKUX BEIIECTB M COEANHEHHH a30Ta B OJJHOM EMKOCTH, ABJISIETCSI SKOHOMHBIM BapHaHTOM COOPYKEHHUH.

B pesynbraTe OYMCTKM CTOYHBIX BOJ B OHMopeakrope 3(P(EeKTUBHOCTh yAaleHHs aMMOHHIHOrO a3ora
cocrariset 98,9%, obuiero azora — 74-83%, pocdaroB — 43-50%, oprannueckux BemecTs mo XIIK — 10 98%.

HpeﬂHO)KeHHaﬂ TCXHOJIOTHS MOXCT 6])ITI) MMpUMEHCHA J1d JIOKAJILHOW OYHCTKH CTOYHBIX BOJ, coAcCpKaux
BBICOKHE KOHIIEHTPalM¥ MUHEPAIBbHBIX (hopM azorta u ¢ocdopa, Ha IPEeINPHUITUIX CpeTHeHd U MaJIoi MOIITHOCTH (10
100 M3/Cy'T), HanpuMep, MUIIEBOM, XUMUUECKOH, CETbCKOX03SIMICTBEHHON MPOMBILUIEHHOCTH [9].

BoiBoas!

1. TTo kpuTEpHIO JTOKAIBHOTO BIMSHUS Ha Ka4€CTBO BOJBI B p. JlyHall OCHOBHBIM HCTOYHUKOM 3arpsi3HEHUS
CO CTOpOHBI YKpauHbl siBisiercs cOpoc crounbsix Boj LIKK r. M3mamn. Bnmsane manHOTO cOpoca sIBISETCS
CYILECTBEHHBIM, OJJHAKO HE3HAUYUTENILHBIM; KOI(G(QHUIIMEHT 3arPsI3HEHHOCTH B KOHTPOJIBHOM CTBOPE HA PACCTOSHUU
50 M ot Beimycka cocrtaBisier 1,02. IloBeimennoe 3Hauenune kpurepus KL (KL>1) B xkonTpomsHOM cTBope L[KK
CBSI3aHO C BBICOKOW (D)OHOBOI KOHIIEHTpamued HUTPUTOB. KOHIEHTpals HUTPUTOB B KOHTPOJIBHOM CTBOpE Ha
paccrosiauu 50 M ot Bhinycka npessiaet [1JIK 6onee, uem Ha 10%.

2. BnusHue ocTaabHBIX HCTOYHUKOB 3arpsA3HCHUS 110 JIOKAJIbHOMY KPUTEPHIO ABJIACTCA HECYHICCTBCHHBIM
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BCIICZICTBHE BBICOKO pa30aBJIeHHs BO3BPATHBIX BOJ PEYHBIMH BOJAaMH; KOX(D(UIMEHT 3arpsisHEHHOCTH B
KOHTPOJIFHOM CTBOpE paBeH 1.

3. Ilo Kpurepuro KpymHOMAacIITaOHOTO BIHMSHUS CYIIECTBEHHOE BIHMSHHE, KpOME cOpoca CTOYHBIX BOJ
KK, oka3biBaroT Takxke copoc crounbix Boa KIT «Cset» r. Kuus u cOpoc KoyiekTopHO-apeHaxHbix Bog CXI1T
Kunuiickoro paiiona. Bimsinne KIT «CBer» 00yciI0BI€EHO OTHOCHTENIBLHO BBICOKUMH KOHLEHTPALMSIMHU B CTOYHBIX
BOJIaX a30Ta aMMOHHUIHOrO, opranmueckux BemiectB (mo BIIK-5), xmopumoB u cynbdaroB; BiusHHe cOpoca
KOJUIeKTOpHO-ApeHaxHbIX BoJ CXII Kunmiickoro paifoHa — XJI0puI0B U cyab(arTos.

4. PexoMeHI0BaHbl MEPONPUATHSA [JIs1 TOYEUHBIX HCTOUYHUKOB 3arps3HEHMs] IO JIOKAJbHOM OYUCTKE
CTOYHBIX BOJI, COJIEPIKAILMX BHICOKHE KOHLICHTPAIMK COeAMHEHNH a30Ta, ocdopa 1 pacTBOPEHHBIX OPraHUYECKUX
BemectB no XIIK. B ®mx pommr MOTyT BBICTYHAaTh MAHWCKOBBIE OHOPEAKTOPHI € HMMOOWIM30BaHHBIM
MHUKPOOHOIIEHO30M.
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