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CTATUCTHUYHO OBIPYHTOBAHE BU3HAYEHHS BIIJIUBY JIIOYUX OYUCHUX
BIOIH)KEHEPHUX CIIOPY]l HA HABKOJIUIIHI TPYHTOBI BOAU

Anomauia. /[na 6cmano81eH s MOXHCIUB020 6NAU8Y bioiHdceHepHux cnopyd (BIC) na naskonuwmi ipyHmosi 600U UKOHAHO HAMYP-
HULL eKcnepumMenm 3i 6CmanoeienHs dilouux 2iopoounamiunux xapakmepucmuk BIC ma nepegipku 2iopoizonayiinux eracmuocmei
saxucnozo wapy aoxca BIC [IpAT «Ilonmascekuii cipnuuozbazauyeanvuuii kombinamy (I'3K). Bukopucmano memoou HamypHozo
iMimayilinoeo exchepumennty 3 6HeceHHs QIyopecyeHmno20 po3uuny, wo imimye 3a0pyoHeHHs 6 npoyeci 11020 NPOXOOICEHHSL NIOUer0
BIC nio uac ouuwenns. Yemanoeneno, wo uac nepedysamnts 60o0u, sika npoxooums ouuwentns ¢ BIC, cmanosums 61u3bko 00Hicl
006u. Taxum wunom, wWeuoKicms npoxoodicens ouuuysanoi 600u yepesz bBIC (weuodkicms ginempayii) cmanosums onusvko 20 m/200,
Wo He 0ae MOJICIUBOCT OYUCTNUMU CIMIYHT 600U HANEICHUM YUHOM. Bemanosneno, ujo weuoxkicms npoxoodicens ouuuyysanoi 600u
uepes kapmu BIC 3nauno 6invwa 3a onmumanvhi weuokocmi 015 gimopemediayiinux cnopyo. Takooc cmamucmuuno 00CmogipHo
susgneno cymmesuil ciopasiniunuil 36 30k BIC 3 rpynmosumu gooamu, modmo 00ciionum wiisxom niomeepodiceHo, Wo 3aXucCHuUll
2i0poizonayitinull ekpan nowkoodxcero, a é npoyeci pooomu bIC 6i00ysacmobcs 3a0pyOHeHHs HABKOTUWIHIX TPYHMOBUX 600. 3anpo-
NOHOBAHO NepeiK CMAMUCIUYHUX NPULIOMIE AKI 3a0e3newyioms Mamemamuyty 00CmMogipHICIb BUCHOBKIE 3i 36'A3KY 600U Y Chopy-
odax BIC ma npuneenux rpynmogux 600 naskonuuwinix mepumopiti. Pesynomamu oocaiodcenv noxaszanu, wo cnopyou BIC ciopasniuno
106 ’A3aHi I3 HABKOMUWHIMU TPYHMOBUMUY 6o0amu i, eionosiono, BIC cayeye Oocepenom ix emopunnozo 3a6pyonennsn. Omoice icHye
HeoOXIOHICMb PO3POOIeH s KOMIIEKCY 3aX00i6 01 nidsuwenns epekmusnocmi saznauenoi BIC. O0num i3 nepcnekmueHux Hanpsamie
dociodicelb € BUKOPUCIANHS 600HOI POCTUHHOCII Ma 2i0pobionmie ne quue 3 Memoio gimopemediayii, a i Ona gimoexcmpaxyii
ma AK 0xcepena OMpUMAHHA YUCUX MeMani (1e2y8aibHUX NPUcaoox).

Knrouogi cnosa: sooa, cmoxu, bioinocenepni cnopyou (BIC), ¢himopemediayis, 2iopoizonsayitinuil ekpan.

Onuc o0’ekTa W aKTyaJbHICTH JOCJHiIKEeHb.
[Momaua Bogu no BIC 3abe3nedyeThcsi HACOCHOIO CTaH-
uieto (HC) 3 HasBHOTO IpeHaKHOTO KaHAY, SIKUH BUKO-
PHUCTOBYIOTH JIJISl BOIOBIIBEICHHS IPEHAKHUX BOJ] XBOC-
tocxoBua. Boga 3 xanany nopaetscst Ha BIC nBoma
HUTKamMu TpybomnpoBoxaiB. HC 3abe3neuye miniioM BOIH
0 BiAMITKH, Ha 2 M BUINOi Bix moBepxHi BIC-1. Bona
3 BIC-1 — Gaceiin mepmoro cTyrneHs, HaJAXOAUTh Yepes
¢inpTpyBanbHy naMOy, sika BiZirpae ponb aeduiekropa,
JI0 TBOX KacKaliB, IO CKJIAaJarThcs 3 nBoX kapT BIC.

Bona gepes ToBmy kam’siHOT HAOpOCKH JaMOM HaIXo-
IUTH 10 mepmux O6ioimxenepanx cuopyx (bIC-2 ra BIC-
3). Li cmopyau ABASAIOTE c00010 (imbTPyBalbHY TOBILY
3 meOHI0 TOTyXHicTIO | M Ta po3MmipaMu Maixe
200 x 180 wm. ITo Bciit moBepxHi (HiNMBTPYBaIBHOI TOBIII
BHUCAPKEHO ouepeT 3BuuaitHuil. Boaa, npoxonsauu uepes
(dhinpTpyBanbHy TOBIY 3 Tpasito y BIC-2 Ta BIC-3, mix
BIUTHBOM DPOOOTH MIiKpOOpPTaHi3MiB, 0COOIHBO 3 KOH-
[EHTPOBaHUX y pu3ochepi KOPEeHEeBOi CHCTEeMH OYepeTy,
OUYHUIIY€ETHCS 10 HEOOXITHUX MMOKa3HUKIB.
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3i cropyn nepmoro crynerns (BIC-2 ta BIC-3) Bonma
CaMOIUIMBOM IIEPEXOAUTH Ha NOJajblIe OYMIIEHHS M0
cunopyn BIC-4 ta BIC-5 gepe3 HedinbTpyBambHy mamOy.
KoncTpykTHBHO mamba CKIamaeThCsl 3 HE(QUIBTPYBab-
HOI, OCHOBU 3 TJIMHHM CHHBO3EJCHOI (PO3KPHBHI MTOPOIH
Kap’epy) Ta CyIIIHHKY. Y TUTi JaMOM pO3MIIIEHO MTepeBHI
Tpyom niamerpoM 500 MM 3 MIAaHTOPHUMH 3aTBOPAMH IS
perymroBanHs piBHA Boau B BIC. 3i cmopynu apyroro cry-
meHs (BIC-4 ta BIC-5) Boma caMOIIMBOM IEPEXOTUTH
gepe3 CHUCTEMY PO3MIMICHHX Y TiJli 1aMOW BOIOIPOITyC-
KHHAX TPyO TaKoTo caMoro giaMeTpy IO CHCTEMH BOJOBIM-
BEICHHS, IO CKJIANAETHCA 31 CTAaHAAPTHHX 3al1i300€TOH-
Hux J10TKiB JI[TP10-10 po3mipom 1 X 1 m.

Bozxa BiIBOXUTBCS 1O LITYYHOTO O3€pa-KaHaly, IO
YTBOPWJIOCH Y Pe3yNbTaTi BAKOPUCTAHHS MYJIOBUX BiJIKia-
JB TSI 3aKPITUTEHHS TOBEPXHI XBOCTOCXOBHUIIIA 1 1A pid-
xoro Cyxmii KoGenmsaok no Kam’stHCEKOTO BOJOCXOBHIIA.
BIC Oynu BBeneHi B miro 22 tpaBHs 2002 p. i HUHI Ipoxo-
BXXYIOTb IIPALIOBATH.

OpmHUM i3 CyTTEBUX 3a0pyOHIOBAYIB MPUPOTHUX BOI
€ CTiYHI BOAM XBOCTOCXOBHII TipHHY030aradyBalbHUX
xoMOinatiB (I'3K). AKTyanpbHUM NHUTAHHIM € BU3HAUYCHHS
edpextuBHOCTI OioimkenepHux cropyn (BIC) mams nooun-
LICHHS OCBITICHHX BOJ XBOCTOCXOBHII 1 BCTaHOBJICHHS
MOYKJIMBOCTI ONTHMIi3alii iX poOOTH s 3abe3redeHHs
HOPMATHUBHUX MOKA3HUKIB AKOCTI CKUIHUX BOA. DakTHdHi
MTOKA3HUKH TEXHOJIOTIYHUX ITapaMeTpiB Ta e(PeKTHBHOCTI
poOOTH OYHCHUX CIIOpPYA BHU3HAYAIOTH y XOIi HATYypHHUX
JOCTI/KSHDb Ha IiI090MYy 00’ €KTi.

AHaJi3 ocTaHHIiX AocailkeHb Ta mybJikanii. bio-
mw1ato, abo BIC, —mommpennii THIT OYUCHAX CHIOPYI, PO3-
poOneHmit AK Mmomganbira MOAUQIKAIis KapT MOJIB (iib-
Tpamii, mo 0a3ylThCSI Ha BHKOPUCTAHHI OCOOMMBOCTEH
010JIOTIYHOTO MKy BUIIOI BOAHOI POCIMHHOCTI [1-7].
Brne 6iomnaTo Ha MPHJIETITi TOPU3OHTH MiA3EMHHUX BOI
po3kputo y podotax [6, 7], mpoTe B HUX HE IMOKa3aHO Mija-
XOZIW 10 BCTAHOBJIEHHS CTATHCTUYHO JJOCTOBIPHOTO BU3HA-
YEeHHS 3B 3Ky HABKOJUIIHIX IPYHTOBHX BOJ 31 CTIYHUMH
BOJIaMH, 110 HaAXomsaTh Ha ouuiieHHs B BIC, 3 Biamosij-
HUM BH3HAYCHHSIM HAIIIHOCTI pOOOTH TiAPOI30IIALIii JIoKa
LUX CIIOPYA.

Merta pociimkenHss. CTaTHCTHYHO OOTPYHTOBAHO
BCTAaHOBUTH TexHOJoriuHi mapamerpu BIC 1 Bu3Ha4MTH,
9H iCHY€ TiapaBmigyHni 38’ 130K KapT BIC 3 HaBKomMIIHIMEI
I'PYHTOBUMH BOJAMH.

Marepiaau i MeToau nocainkenns. bymm zactocoBani
EMITpUYHI METOAW MOCIHiIKEHb: JJIS BU3HAUEHHS Peajb-
HUX TEXHOJOTIYHHUX XapaKTepUCTHK Aifodoi cuctemu BIC
3aCTOCOBAHO METOIM HATYPHOTO EKCIIEPUMEHTY 31 BCTa-
HOBIICHHS TipoanHaMidHuX Xapakrepuctuk BIC, a Takox
HAJIHHOCTI (PYyHKITIOHYBaHHS TiAPOI30JAMIHHOTO 3aXUCTy
nmoxa cnopyau. JlocmimpkeHHS MOMMpPEHHS 3a0pyIHEHBb
Y BOIi 3a IJIOMICIO CIIOPY/ TOOYHUIIIEHHS CTIYHNX BOJ 31IiH-
CHEHO 3a JOTTIOMOTOI0 METOIB AUCTAHIIIHHOTO 30HTyBaHHS
3emi.

Jnst BU3HAYEHHSA TiAPOJMHAMIYHHMX XapaKTEePHCTHK
OyB 0OpaHUIl MeTon BHECEHHS (IYyOPECIICHTHOI MITKH
3 BUXI1JTHOIO BOJIOIO, SIKMH Ja€ 3MOT'Y BCTAHOBHTH, YH iCHY€E

rigpaBnigyanit 38’530k Aitounx BIC 3 mpumermumu rpyH-
TOBHMH BOJAMH, TOOTO BH3HAYUTH €(PEKTUBHICTH TiIpoO-
130IAIIHHOTO 3aXuCTy. Takok BiH JIOmOMarae 3’sCyBaTH
peaspHUI yac mepeOyBaHHS BOAM y CIOPYAl Ta, BiAmo-
BiJTHO, IIBUJKICTH MPOXOKEHHS BUXITHOI BOIM y KapTax
CHIOpY/IH.

Jl1s HaTypHOTO eKCIepUMEHTy (UTyOpecleHTHHH pea-
redT BHocwiH B cyxi kaptu BIC-la Ta BIC-16 6inms TpyO
HAJIXOIDKEHHS 10 CIopyd BuXimgHOI Bomm. Jlami HacocHa
CTaHIIig TOYMHAJA T01aBaTh BUXinHY Boxy. Jocminu mpo-
Baaman 10—12 sxoBtHA 2021 p., 32 meit mepiox Ha BIC Oymo
nogano 56000 v® Boxm: 10 sxoBTHA — 17 600 M, 11 *xKOB-
THsT — 22 400 M°, 12 sxoBTHS — 16000 M>. Y mporieci Haaxo-
JUKEHHS BOAM 4Yepes3 PiBHI MPOMIKKH dacy Oyio BimiOpaHo
npobu. Touku BigOopy npoO HaBeneHo Ha puc. 1.

BIC-1

*853
*852

BIC-2

*855

BIC-3

e

i

BIC-4

o #6854

BIC-5

Fig. 1. Sampling points in the LSI area

Cepen ycix TOYOK BimOOpy mpod BHUIUISMIOTHECSA [BI
KOHTposbHI Touku. Touka No 845 — me ommsmoBuii Kouo-
JI13b BU3HAYCHHS PIBHIB IPYHTOBHX BOI, NMPOOH 3 SKOTO
Oy7I0 BUKOPHCTAHO VI KOHTPOIIO MOMIUPEHHS (yopec-
[IEHTHOTO pPeareHTy B IPYHTOBUX Bojax 3a mexamu BIC.
[Ile omniero KoHTpoOIBHOIO Oyna Touka Ne K35 — ommsamo-
BUI KOJIOASA3h Ha KoJeKTopi 300py ounmienoi Boau 3 BIC,
mpobu, BimiOpaHi 3 HbOTO, OyaM HEOOXiTHI IS BCTAHOB-
JICHHSI YaCOBUX XapaKTEPUCTHUK TNepeOyBaHHS BHXiIHOI
BOmM y iH(}imsTpaniiaux cnopynax BIC.

BinmiOpani mnpoOu KOHCEpBYBaJM 1 HAKOMUIYyBaJIN
B Iporieci excrmepuMenTy. llicnms aHami3yBaHHS KOHIICH-
Tpamii (IIyopecleHTHOTO peareHTy y mpodax OTpHMaHi
pe3yabraté OysI0 ONpanboBaHO CTATUCTUYHO.

Pe3yabTaTu AocaifiB Ta iX CTATHCTUYHOI 00POOKH.
Pesynpratn anamizy KoHIEHTpamii GpIyopeceHTHOTo pea-
TeHTy B TOYKaX BimOOpy mpob y gaci HaBeneHo y Tabd. 1.

3MiHa 3HaYeHb KOHIEHTpamii (IyopeceHTHOTO pea-
TeHTy B TOUKaxX Bigdopy mpod Ha kaprax BIC B yMOoBHHX
OIMHMIIAX 3aJISKHO BiJl Uacy TOKa3aHa Ha puc. 2.

3aranbHAil OMUCOBHMI CTATUCTHYHUH aHaTi3 OTPUMAHOTO
PsAIy HaHWUX 32 3MIHHFMH, 9ac Ta TOYKH BiOOpY Tpod (KOH-
HeHTparis (IyopeceHTHOTO peareHTy) HaBeIeHo B Tao. 2.
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Table 1. Concentrations of fluorescent reagent at sampling points from time to time

Time, Sampling points, fluorescent reagent concentration in um. unit
hours 852 853 845 854 855 K4 | K5 K42 K41 K52 K522 K51 K35
1 35 7
2 19 9 7 12
5 20 12 3 9 6 7 4 7 9
24 16 12 7 20 11 14 7 9 8 8
27 6 16 5 23 9 16 10 16 13 10
47 15 10 9 19 6 36 5 10 7 6
51 11 9 9 21 8 32 3 8 5 2
69 17 6 12 21 8 22 14 8 3 10
72 26 3 8 11 9
Table 2. Descriptive statistics of the obtained series of data
conE::nce 95%
Mean interval confidence
Variables | validity The z:]‘it:l:netic inCt::g:li?;;“:A) ilﬁ::fz:ile; ScoeA) Median Sum | Minimum | Maximum sqflal:e of the il;;e:l::l
deviation standard standard
deviation is deviation
95%
t 9 33,111 11,673 54,549 27,000 | 298,000 | 1,000 72,000 27,890 18,839 53,431
852 8 17,364 10,086 24,643 16,488 | 138916| 5,579 35,319 8,706 5,756 17,719
853 8 9,938 7,199 12,678 9,388 | 79,507 | 5,586 15,640 3277 2,167 6,670
845 6 7,528 4,380 10,676 8,100 | 45,168 | 3,385 11,535 3,000 1,873 7,358
854 7 16,972 11,032 22911 19,558 | 118,801 | 6,549 23,119 6,422 4,138 14,142
855 7 8,479 6,413 10,545 8171 | 59354 | 5,637 11,530 2,34 1,439 4,919
K4 1 7,000 7,000 | 7,000 | 7,000 7,000
K5 1 4,000 4,000 | 4,000 | 4,000 4,000
K42 6 24,497 15,559 33,434 24,063 | 146,980 | 14,339 35,840 8,516 5316 20,888
K41 6 6,819 2,182 11,457 5941 | 40917 | 2,572 13,890 4,419 2,758 10,838
K52 7 9,544 6,625 12,463 8455 | 66,806 | 6,716 16,198 3,156 2,034 6,950
K522 1 9,000 9,000 | 9,000 | 9,000 9,000
K51 6 7,786 4,069 11,502 7,099 | 46,713 | 3462 12,674 3,541 2211 8,685
K35 6 7,435 4,074 10,797 8,858 | 44612 | 1611 9,835 3,203 2,000 7,857
Kopermsmitianx 3B’s3kiB [8—12] Mixk 9acoMm 1 KOHIICH- 40
Tpaui€ero (UIyopeceHTHOTO peareHTy 3a napaMeTpUIHIM 8 15k A
kpurepiem [lipcoHa y BCix To4kax BiOOpy NpoO HE BUSB- § I A g
neHo. Pesynprar HenmapamerprnaHoi kopessmii 3a CriipMa- @ 30 - Sf‘i
HOM HaBeJIeHO y Tal. 3. § 25 - . §:4
Omnucosi eMnipudHi Mozeli 3MiHU KoHLeHTpauii ¢iry- i‘ L A Y " . -y
OPECLIEHTHOTO pEeareHTy B 4aci y Toukax BinOopy mpod £ 20[e™ < . il
Ta IXHI XapaKTepUCTHKH HaBEJCHO B TaOI. 4. BiamoBigHO ; 15 Sy f\ . » : - K52
JI0 pe3ynbTaTiB KOPEJSIIMHOTO aHallizy TaM, ¢ HeMOX- s p—r P \"“’\_\;\ ‘\a raw:" % i"::;‘
B0 OyIl0 BHKOpHCTATH TapamerpudHuii Tect Ilipcona =40 k/ s’ ﬂi\\‘(\ i "\i _ ) X3
1 Ieto Kpaie 1nokasas cede HermapameTpuyanii Tect Crip- é sf ." % \ft\ mils a '
MEHa, MU BUKOPHCTAJIH JUIsl TTOOYJOBH MoJIeJIiel HeliHiHe ’ < N
perpeciitae piBHAHHS Ha 0a3i QYHKIIT HATYpaIbHOTO JIOTa- O 0o 20 30 40 S0 60 70 80
pudmy. ITo3HauKH XapaKTEPUCTHK OTPUMAaHUX MOJIEIICH: t, hours

MHOXKHHHA perpecis — R; nerepminaitist — R?; ontumizoBana
nerepminanis — Adjusted R?; kputepiit @imepa — F(x, y);
CTaTHCTHYHA 3HAYMMICTh — p < X; CTaHIapTHa ITOMHUIIKA
ouinku — Std. Error of estimate.

3MiHM KOHIEHTpamii (IyopecHeHTHOTO peareHTy
B OIVISIZIOBOMY KOJIOZISI31 CITIOCTEPEKEHHS PIBHIB I'DYHTOBHUX
BoJ 1o3a Mexkamu BIC, Touka Bigdopy nmpo0d Ne 845, Hase-
JICHO Ha PHC. 3 y BUIVISLII TOYOK, HA HBOMY TaKOX ITOKa3aHO
CYLUTBHY JIIHIIO EMIIPUYHOT MOJENTi, M0 3 JOCTaTHBHOIO
JIOCTOBIPHICTIO ONKCYE IIi 3MiHH.

Fig. 2. Changes in the concentration of fluorescent reagent over
time at sampling points

3MiHy KOHIICHTpAIIii (ITyOPECIICHTHOTO PEareHTy B KOJIO-
5131 30IPHOTO KOJICKTOPY OUYHIIICHOT BOAU LIFOCTPYE pHcC. 4.

3rigHo 3 rpadikom Ha puc. 4, (iyopecueHTHUN pea-
TCHT Yy KOHHCHTpaL[iﬂX, JAOCTYIHUX JJId BUABJICHHS, B OITIA-
JIOBOMY KOJ10/15131 11032 Mexkamu BIC mounHae nposiBIsITUCH
Ha 1’SITy TOJMHY Ticis TI BHECEHHsI; BOHHM OYJIM NPUCYTHI
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Table 3. Results of nonparametric correlation between time (t) and concentration of fluorescent reagent at sampling points

points Sampling points (variable)
t 852 853 845 854 855 K4
Correlation coefficients relative to t 1,000 -0,667 -0,167 0,943 0,679 -0,464 -
points Sampling points (variable)
K5 K42 K41 K52 K522 K51 K35
Correlation coefficients relative to t 0,486 -0,371 -0,036 - -0,314 0,200

Table 4. Empirical models of changes in the concentration of fluorescent reagent over time

The equation of the model of the
dependence of the concentration of
Sampling point Latitude Longitude the fluorescent reagent on time Characteristics of the model
(t from 0 to 72 h),
mind. unit
R =0,879; R?=0,773; Adjusted
852 49.027924 33.720377 31,317+ 0,355t - 9,229 49 R?=0,682; F (2,5) = 8,5073; p < 0,025;
Std. Error of estimate 4,9093
R =0,948; R*=0,898;
Adjusted R?>= 0,858;
853 49.028044 33.721836 6,622 — 0,291t + 4,441 - In(t) F(2,5)= 22,(3]69; p <0,003; Std. Error of
estimate 1,2368
R =0,954; R?=0,9097;
Adjusted R?>=0,8495;
845 49.026787 33.723020 2,645+ 0,121t +0,1198 - In(t) F(2.3)= 153111; p < 0,027; Std. Error of
estimate 1,1639
R=0,957;R*=0,916;
Adjusted R?=0,874;
854 49.026183 33.719342 0,561 — 0,163t + 7,289 - In(t) F2.4) = 21,8J43; p <0,007: Std. Error of
estimate 2,2780
R =0,359; R*=0,129;
855 49.026542 33.722035 10,139 - 0,0072t — 0,481 - In(t) F(2,4) = 0,29587; p < 0,759; Std. Error of
estimate 2,5533
K4 49.026186 33.718267 insufficient sample
K5 49.026243 33.721440 insufficient sample
R=0,957;R*=0,915;
Adjusted R?=0,859;
K42 49.025916 33.720308 | —275,7495 — 2,248t + 107,758 - In(t) F(2,3)J= 16,209: p ~ 0’625;
Std. Error of estimate 3,1998
R =0,333; R?=0,11; Adjusted R?= 7?7,
K41 49.024398 33.719144 66,843 + 0,487t — 22,027 - In(t) F(2,3)=0,186; p <0,83905;
Std. Error of estimate 5,380
R =0,688; R?=0,473;
Adjusted R?>=0,2099;
K52 49.025972 33.720732 —1,804 — 0,235t + 6,103 - In(t) F(2.4) J: 1,7968: p < 0,27748:
Std. Error of estimate 2,8056
K522 49.026016 33.720724 insufficient sample
R =0,489; R*=0,2395;
K51 49.024398 33.721985 64,288 + 0,397t — 19,948 - In(t) F(2,3) = 0,47240; p < 0,663;
Std. Error of estimate 3,9869
R =0,811; R*=0,657;
Adjusted R?>= 0,428;
K35 49.024166 33.723948 113,839 + 0,904t — 39,563 - In(t) F2.3) J: 2.8723: p < 0,2009:
Std. Error of estimate 2,4223

BC1 69 rojinH CriocTepekeHHs 32 3MiHAMU HOTO KOHLIEHTpa-
uii B kaprax BIC i B konos3i. Xapaktep (KyT MiIHECCHHS
psiMoi) JIHIHHOT MOJIeJ CBIIYMTH PO CYTTEBUI TiJpaB-
JIYHUH 3B’5130K MK Bcima kapramu BIC 1 HaBkonuimHiMu
I'PYHTOBUMH BojamMu. TOOTO MU CTaTUCTUYHO JOCTOBIPHO
MOKEMO CTBEp/KYBaTH, 110 po0OoTa IIMHSIHOIO 3aMKa
(anTHdineTpaniiHoro exkpana) Jyioxa BIC € He3anoBiib-
Hoto. [TpoBan Mo)kHa MOSICHUTH HEPIBHOMIPHICTIO HaaXo0-
JUKeHHS BoJH (TpadikoM poOOTH HACOCHOT CTaHIIiT).

3rigHo 3 rpadikom Ha puc. 3, (uIyopecueHTHUN pea-
TeHT Y KOHIICHTPALisX, TOCTYIHUX JUIsl BUSIBIICHHS, B OIVIsI-
JIOBOMY KOJI0/15131 30ipHOTO KOJIeKTOpY ounineHoi Boau bIC
3’SIBUBCSI Ha 24 TOAMHY IICJIS BBEICHHS pearcHTy. ToOoTo
MH MOXXEMO CTBEpIDKYBATH, IO 4ac nepeOyBaHHS CTid-
HUX Box y kaprax BIC cranoButh 0am3bko noou. Otixe,
HIBUIKICTh MPOXOKeHHs Boau B BIC cTaHOBUTH OJIM3BKO
20 M/rox, 10 € 3aHaTO BUCOKHM TIOKA3HUKOM 151 (piTope-
MeJianiiHuX CIOopYyI.
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conventional units of fluorescence

The change in the concentration of fluorescent reagent in the
manhole outside the LSI - 845 sampling point,

Concentration of fluorescent=2,8763 {+ 0,1252*t;
r = 0,954; p = 0,0032;r = 0,909
0 10 20 30 40 50 60 70 80

t, hours

Fig. 3. Changes in the concentration of fluorescent reagent in
the manhole outside the LSI, sampling point Ne 845 and a linear
empirical model describing the change in concentration and its
characteristics

BucnoBku. CTaTHCTMYHO JOCTOBIPHO BCTAaHOBJICHO,
L0 BHECEHUI (IIyOpecUeHTHHI peareHT OyJio BHSBIEHO
yepes3 I’ATh FOJIMH B OIVISLZIOBOMY KOJIOJSI31 MiA3EMHUX BOJL
3a mexkamu BIC 1 1ie cnocrepiranoch MpoTsSroM BChOTO
Mepiofy HATYPHUX JIOCHI/DKEHb. BIAMOBIAHO, 3B’S130K
CTIYHMX BOJ 3 I'PYHTOBUMH BOJIAMH € CTAaTUCTUYHO 3HA-
YUMHAM 1 MH MOXXEMO JOCTOBIPHO CTBEP/UKYBAaTH, IO
nociipkyBani BIC e mxepenom ix 3abpynuenss. [lIBun-
KicTh QuIbTpyBaHHs cTiuHOT Boau kapramu BIC craHOBUTH
npubinzno 20 m/rox, TOOTO 3HAYHO OlIbIIa 3a Ty, sSKa
31aTtHa 3a0e3MeYUTH OYMIICHHS LUX BOJ 32 JIOIOMOTOIO
BHUII0T BOJHOT pocimHHOCTI. le 00yMoBiI0€ HEOOXiHICT
MOJAJIBIINX JOCIIKSHb 3 METOI BCTAHOBJICHHS BIPOTi[I-
HOCTI TOTO, IIO I[i CIIOPYAX MOXKYTh CIIYI'yBaTH JHKEPEIOM
BTOPUHHOTO 3a0py/IHEHHS HaBITh y BUIAKy BUBEICHHS 1X
3 eKcIUIyaraiii, aine 0e3 pememiarii 1iei Tepuropii. Takox
JIOLUIBHO PO3IIISIHYTH MOJKJIMBICTH BUKOPUCTAHHS MOJIH-
(ixoBaHOTO 0IOLEHO3Y, MPUAATHOTO JI0 HAKOITMUESHHS YU C-
THX METaJIB, 110 MOXKYTh OyTH BUKOPUCTaHI SIK JIEI'yBaJIbHi
MIPHUCAJIKY [Tl BUTOTOBIICHHSI BiIIIOBITHHUX CILJIaBIB.

Tepminu i ckopoyeHHs

BIC — Gionoriuni iHXeHepHI criopyau (O4YHMCHI cCIio-
pynu nonibHi 1o biomnaro, nomie ¢igsTpaitii, TOIIO).

MMouse pinbrpanii (mosst aepamii) — gisiHKaA 3eMITi, Ha
MMOBEPXHI SIKOT PO3MOIIAIOTH KaHATI3alliHHI Ta IHIII CTIYHI
BOJIIM 3 METOO X OYMIICHHS; PI3HOBU/ BOIOOYHCHOI CIIO-
pyau. Ha nonsix ¢insrpaliii BHKOPUCTOBYETHCSI METO| IPH-
ponHoro OiosnoriyHoro ounnieHHs. [lepiox Mixk mojauBamu
BUKOPUCTOBYIOThH JUISl TOTO, 1100 MOPH IPYHTY BCTUTAJIH
3BUIBHSATHCS BiJ] BOJ 1 3a[IOBHIOBATHCH aTMOC(EPHUM I10Bi-
TpsM (JIJIs1 CTBOPEHHS aepOOHUX YMOB y IPYHTI). 3BaKeHi
1 KOJIOTIHI PEUOBHHU, [0 MICTATHCS B CTIUHIN BOJII, 3aTPH-
MYIOThCS B TPYHTI 1 32 JIOIIOMOTIOI0 KHCHIO 1 MiKpoopra-
HI3MIB I'PyHTY II€PETBOPIOIOTHCS Ha MIHEPaJIbHI CIIOIYKH.

Bionnaro (aurn. constructed wetland, indinbrpa-
niiiHe Oiomiarto, mig3emMHe OiomiaTo) — OioiHXKEHEpHI

t,\hours

collector of purified water of Bioengineering Structures - K85,
conventional units of fluorescence
(o)

Changing the concentration of fluorescent reagent in the well of the

0 10 20 30 40 50 60 70 80

t, hours

Fig. 4. Changes in the concentration of fluorescent reagent in the
manhole of the collector of purified water LSI, sampling point K35

CHOPYOW [UIA OYMINCHHS CTIYHHX BOJA, PO3pOOJICHI Ha
OCHOBI  BJIACTHBOCTEH TPHPOAHUX BOAHO-OOJOTSIHUX
yTifb, B SIKMX BigOyBalOThCS MpOIECH MIKpOOHOI TpaHc-
dhopmariii Ta Gitopemeniariii 3a0pyIHCHB.

Kapra — rizpaBnidyHO BHOKpEeMIJICHA YacTHHA IIOJIB
¢inprpanii, 6iorutaro un BIC.

HC - nacocHa craHmis.

KHC — xanasmizaniiiga HaCOCHa CTaHIIis.
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STATISTICALLY JUSTIFIED DETERMINATION OF THE INFLUENCE OF ACTIVE TREATMENT BIOENGINEERING
STRUCTURES ON THE SURROUNDING GROUNDWATER

D. Charniy, V. Dolin, O. Orlov, D. Skiba, L. Odukalets, E. Matselyuk, O. Arkhipenko, M. Stokolos, V. Nikolenko, S. Marisyk

Charniy D.V., D. Sc. (Eng.), Senior Researcher State Institution "Institute of Environmental Geochemistry of the National Academy of Sciences of
Ukraine", ORCID 0000-0001-6150-6433, dmitriych10@gmail.com

Dolin V.V., PhD (Eng.), Professor, Deputy Director, State Institution "Institute of Environmental Geochemistry of the National Academy of Sciences
of Ukraine", ORCID 0000-0001-6174-2962, vdolin@ukr.net

Orlov 0.0., PhD (Biol.), senior researcher, State Institution "Institute of Environmental Geochemistry of the National Academy of Sciences of
Ukraine", ORCID 0000-0003-2923-5324, orlov.botany@gmail.com

Skiba D.V., head of environmental projects of Poltava GZK PJSC, Diana.Skiba@mine.ferrexpo.com

Odukalets L.A., researcher State institution "Institute of Environmental Geochemistry of the National Academy of Sciences of Ukraine",
ORCID 0000-0003-2569-6406, laoduk@ji.ua

Matselyuk E.M., PhD (Eng.), senior researcher, Institute of Water Problems and Reclamation of the National Academy of Agrarian Sciences of
Ukraine, ORCID 0000-0001-9960-6333, evgen1523@ukr.net

Arkhipenko O.M., junior researcher State institution "Institute of Environmental Geochemistry of the National Academy of Sciences of Ukraine",
ORCID 0000-0003-0955-3704, scerarcis@gmail.com

Stokolos M.O., junior researcher State institution "Institute of Environmental Geochemistry of the National Academy of Sciences of Ukraine",
ORCID 0000-0002-0471-1526, igns.ua@gmail.com

Nikolenko V.O., leading engineer State institution "Institute of Environmental Geochemistry of the National Academy of Sciences of Ukraine",
ORCID 0000-0002-9714-147X, borey@ua.fm

Marisyk S.V., graduate student of the Institute of Water Problems and Reclamation of the National Academy of Agrarian Sciences of Ukraine,
ORCID 0000-0002-0100-7787, sergsi.marisik@ukr.net

Abstract. To establish the possible impact of bioengineering structures (BIS) on the surrounding groundwater, a field experiment was conducted
to establish the current hydrodynamic characteristics of LSI, and verify the waterproofing properties of the protective layer of LSI bed PJSC "Poltava
Mining and Processing Plant". The methods of full-scale simulation experiment on the introduction of a fluorescent solution that simulates contamination
during its passage through the LSI area during cleaning are used. It is established that the residence time of water that is treated in LSI is about one
day. Thus, the speed of passage of treated water through the LSI (filtration rate) is about 20 m / h, which does not allow to treat wastewater properly.
1t is established that the speed of passage of purified water on LSI cards is much higher than the optimal speeds for phytoremediation facilities.
Also statistically significantly revealed a significant hydraulic connection of LSI with groundwater, ie experimentally confirmed that the protective
waterproofing screen is damaged, and in the process of LSI contamination of the surrounding groundwater. The list of statistical receptions which
provide mathematical reliability of conclusions on connection of water in LSI constructions and adjoining ground waters of surrounding territories is
offered. The results of research have shown that LSI facilities are hydraulically connected to the surrounding groundwater and, accordingly, LSI serves
as a source of their secondary pollution. Therefore, there is a need to develop a set of measures to improve the efficiency of this LSI. One of the promising
areas of research is the use of aquatic vegetation and aquatic organisms not only for phytoremediation, but also for phytoextraction and as a source
of pure metals (alloying additives).

Key words: water, sewage, bioengineering facilities (BIS), phytoremediation, waterproofing screen.
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