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3ABPYJHEHHS BOJAHOI'O CEPEJOBHUIIA TA NHOB’AA3AHI 3 HUM
PU3UKU

Ye. V. Kolunaiev, applicant (NTUU «KPlI»)
WATER POLLUTION AND ITS RELATED RISKS

Y cmammi pozensinymi numanus OyiHKU PU3UKIE NOG A3aHUX 13 3A0pPYOHEHHAM 800H020
cepedogua HA NIOWAX NpUe2Iux 00 NONicoHI8 meepoux nooymosux 6ioxodis. Illokasano, wo
Hebe3neKa KOPUCMYBAHHA NIO3eMHUMU 600aMu  HA  HAOWAx npuneciux 0o nonicony TIIB
i0oeHmu@iKyemocs 3a émMicmom MIKpOKOMNOHenmis. Bcmanogneno, wjo puzux 6000CNONCUBAHHS
NIO3eMHUX 800 VPANCEHUX MOKCUKAHMOM HPU3B0OUMb 00 000AMKOB8020 PU3UKY,  AKUU 3d
MEXauizMOM  6NAUGY MA MICYem 3HAXOONCeHHs  Odcepend 3a0pYOHEeHHs  HAedcums 00
coyianvHux — pusukie. Buznaueno uyacmkose 3HaueHHs O0epHCABHUX BUMPAM HA KOMHEHCAYilo
empamu npaye30amHoOCmi HACIIOOK GNAUBY MOKCUKAHMY.

Kniwowuosi cnoea: nonicon meepoux nobdymoeux 8i0xo0ie, MIKPOKOMHNOHEHMU, PU3UK,
8000KOPUCNYBAHHS, NIO3EMHI 800U, COYIANbHUL PUSUK, OYIHKA GUMPAM.

B cmamve paccmompenvt 60npochi OYeHKu PUCKO8 CEA3AHHBIX C 3A2PA3HEHUEeM B60OHOU
Ccpeobl Ha NAOWAOSX NPUNe2AroWUX K NOIUSOHO8 MEEepoblX bblmosvix omxo0os. Ilokazano , umo
ONACHOCMb NOL306AHUSL NOO3EMHbIMU 800AMU HA NIOWAOAX npureeaiouux K noaueony THO
uoeHmupuyupyemcss no  CoOepHcanuio MUKPOKOMHOHEHMOo8 . Ycmanoeneno , umo puck
8000onompeoteHUsi NOO3EMHBIX 800 NOPANCEHHBIX MOKCUKAHMOM NPUBOOUM K OONOJIHUMENbHOMY
PUCKY , KOMOPbIL NO MEXAHUIMY B030€UCMEUS U MECMY HAXONCOCHUS UCTMOYHUKA 3A2PA3HEHUS.
OMHOCUMCSL K COYUANbHLIM puckos . OnpedeneHvl yacmuuyHoe 3HaueHue 20CYOapCmeeHHbIX
PAcx0008 HA KOMNEHCAYulo nomepu mpyoocnocoOHOCMU 6CLeOCMEUe 8030€UCMEUs. MOKCUKAHMA .

Knroueesvie cnosa: nonucon meepovix ObIMOGLIX OMX0008, MUKPOKOMHOHEHMbL, DPUCK,
6000N0Ib306AHUSL, NOO3EMHbLE B00bL, PUCK, OYCHKA 3ampan.

The questions related to the risk of water pollution in areas adjacent to the Landfill . It is
shown that the risk of groundwater use on the areas adjacent to the landfill is identified by micro
content . Found that the risk of groundwater affected by water toxicants leads to additional risk by
mechanism of action and the location of the source of contamination refers to social risks.
Definitely a partial value of public spending on disability compensation as a result of toxicant .

Keywords: landfill, microcomponents, risk, water, groundwater, social risk, evaluation
expenditures.

Beryn. 3aranpHe BHW3HAUCHHS TPAaKTy€ TOHATTS  PU3UKY SK  MOXIJIHBY
HeOe3neKy W BIPOTIHICTh YHIKOJKEHb, BTpaT, 30UTKIB, a00 SK  IMOBIPHICTb
BUHUKHEHHS 3MIH HABKOJIMIITHBOTO CEPEJIOBUIIA Yepe3 HEraTUBHUN aHTPOIIOTCHHUM
BITUB YA HOTO HACHIJIKU. PU3HMK € KITbKICHOIO MipOI0 HEOE3MEeKH 3 ypaxyBaHHSIM ii
HacHiAKiB. B ymMoBax BiJICyTHOCTI 3arajibHOI Kiacuikallii eKOJIOT14HI MOPYIIEHHS
(pY3UKHM) TPYMYIOTHCS 3a TUTMIAMHU Aii: ¢Gi3u4Hi; XiMI4Hi; 61070T1yH1; MexaHi4Hi. Taka
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CUCTEMAaTHU3alllsl YCKIAJIHIOETHCS TUM, 110 B NMPUPOJHUX YMOBAX peaii3auis KUIbKOX
Nl BiOyBaeThbesi BogHouac. OJHUM 3 HAMOUIbII TOIMIMPEHUX BU3HAYEHb PU3HUKY
BBAXKAETHCA «YACTOTA peajizallii 3arpo3u» , Je MiJ 3arpo30i0 PO3yMiloTh Oyab SKe
SBUINE, IO MOYXKE TPHU3BECTH [0 HETAaTUBHOTO BIUIMBY HA JIIOJCH, MaTepiaabHUX
30UTKIB 1 HAHECEHHS HEBITHOBHOI IMIKOAM JOBKULIIO. EKOHOMIYHI 30MTKH TaKOXK
TPAKTYIOTbCA SIK EKOJOTIYHUN pPU3MK, SKUH BHHHUKA€ BHACHIJIOK IUIAHOBAHOI
JUSTBHOCTI B YMOBaxX He30aJ1aHCOBAHOTO MPUPOJIOKOPUCTYBaHHS.

isis Ta 3aBAaHHS JaHOT IMyOJTIKaIIi] TIOJISITa€ B OLIHII PU3UKIB IMOB’SI3aHUX 13
3a0pyTHEHHSIM BOJHOTO CEPEIOBHUINA HA IUIONMIAX TMPUJIETINX J0 MOJITOHIB TBEPIUX
nobyroBux BimxomiB (TIIB).

PesyabTaTtu gociaigxkens. OIliHKa PU3MKIB MOB’S3aHUX 13 3a0pyIHEHHAM
BOJHOTO CEpeOBUIIA PO3IIsIHYTa Ha npukiaal cin Kpennui 1 [liaripoi npuiernux 1o
nosirony TIIB. Bu3sHaueHHsS Ta OLIHIOBAaHHS PU3HMKY 3MIHEHHS SIKOCTI IIJI3EMHUX
BOJ BHACIIJIOK BIUIMBY (uibTpaTy nomairony TIIB, mpoBeneHO 3a METOOUKOIO, sIKa
CKJIaJIa€ThCS 3 TPHOX €TaIliB:

- MIATOTOBYOIO;

- TMONEPEIHbOI OI[IHKHA €KOJIOTTYHOTO PU3UKY;

- JIeTaJbHOI KIJIbKICHOT OIIIHKH €KOJIOTIYHOTO PU3HKY.

Ha mnepmomy, miaroroBuomy, eTani BU3HAYCHHS €KOJIOTIYHOTO  PUBHKY
3a0pyIHEeHHs MiI3eMHUX BojJ  QumbTparom mnodirony TIIB  Oymo BukoHaHO
UISTXOM:

- ONpaLIOBaHHS NEPBUHHUX JAHUX MOHITOPUHTY MIKPOKOMIIOHEHTIB Y
JTOCJTIPKYBaHUX MiA3EMHUX BOJIAX;

- imeHTUdiKalii HeOe3MeKH 3a CKJIAaJ0M 1 BMICTOM Makpo- 1
MIKPOKOMITOHEHTIB B MIJI36MHUX BOJaX.

Inentudikamiss HeOE3MEKW BU3HAYAETHCS 3a IEPEBUIICHHSAM HOPMATHBHOTO
BMICTY PEYOBHH Yy IMIJI3EMHUX BOAAaX, a TAKOX 3a IUIOLICH PO3MOBCIOJKESHHSI
3a0py/IHEHHSI Ta MOJKJIMBICTIO MOr0 MOHOBJICHHS. 3a pe3yJibTaTaMU ONPAIFOBAHHS
NEPBUHHUX JaHUX MOHITOPHHTY BMICT MaKpOKOMIIOHEHTIB y MiJ3€MHHMX BOJIaX 3a
BCiMa JIOCTIDKYBaHUMH CBepJyIoBUHAMK 3HaxonuThes B Mexkax I'JIK. Hebesmeka
1IeHTU(IKYEThCS 32  MIKPOKOMIIOHEHTAMHU, BMICT SKUX IEPEBUIYE HOPMATHBHI
3HAYCHHS. XapaKTepUCTUKH BOJOHOCHMX  ropusoHTiB (BI) 1 pesympratm
CTATUCTUYHOI OOpOOKM BMICTy MIKPOKOMIIOHEHTIB 3a JECATUPIYHOI BHOIPKOIO
HaBejieH1 B Ta0. 1.
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3a pe3ynbpTaTaMy OIPALOBAHHS IICPBHUHHUX JaHUX MOHITOPHHTY  BMICTY
MIKpPOKOMITOTEHTIB y MiJI3EMHUX BOJAX CIOCTEpiraeTbes cTiiike nepesuiieHHs ['JIK
3a MaHraHoM, HecTiiike mnepeBumleHHa ['/IK 3a TuTaHoMm 1 CBHHLEM Ta pa3oBi
NIEPEBUILICHHS I'’IK 3a XpPOMOM 1 HIKEJIEM.
[lepeBumennss ['JIK  cTBOproe HeAONMyCTUMHH  pU3UK, IO  Jla€ MiACTaBYy
i1eHTU(IKyBaTH MaHTaH , SIKUM MICTUTBCS B MIJ3€MHUX BOJAX Ha JIOCIIHKYBaHIM
IUIONII, SIK TOKCHKAHT.

CepeIHbOCTATUCTUYHI 3HAUYEHHS KOHICHTpAIlli TOKCHKaHTy (MaHraHny) B
OKpPEMHUX BOJJOHOCHUX TOPU30HTAX HaBeJCHI B Ta0. 2.

Tabnuus 2. CepeIHbOCTATUCTUYHI KOHIEHTpAIll TOKCUKAHTY (MaHTaHy) B
13€MHHUX BOAAX

Iapgexc BI' BI' BK (vdlll+ | BI'(N;- Pa. BI' Cepenns
(a, adlVv) I, fildn) apl+hr) (P2bc+kn) KOHIICHTpAITis
TOKCHUKAHTY
Konnenrpartis
TOKCHUKAHTY, MF/ILM3 0,4304 0.8966 0,5772 0,3141 0,557

MaHran BUPI3HSIETHCS C€pPeJl JBOBAJICHTHUX MEPEXITHUX METATIB TUM, IO
Mae HaniMeHiy ( 4,32% ) 37aTHICT JJO KOMIUIEKCOYTBOPEHHS 1 HAWMEHIIY 37aTHICTh
10 ceauMenTanii. B psai cequmenrarii meraiis, — Fe > Pb > Cu > Cd > Mn, —
MaHTaH 3aiiMa€e OCTaHHE MICIIE, IO XapaKTepu3ye HOTo SIK PYXOMHUH €IeMEHT
HaWOLIBII 3TaTHUHN 10 Mirparii.

B opraniam groauHM MaHTaH HAAXOAUTh B TIpolecax  KUTTEMISIIBHOCTI
TUXaHHS, MPUAMAaHHS KU, BOJOCIIOKUBAHHS.
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JIiss  OIIHKK BIUTMBY TOKCHKAaHTy (MaHTaHY) [Pe(D)],J, PUCYTHBOTO B
NUTHIA BOMI, 3aCTOCOBYETHCS TMOHSTTS «PU3HUKY BiJl JO3M | TOKCHKAHTY [», sKa
3aJIeKUTh BiA (DaKTOpy pHU3UKY AaHOTO TOKcukaHTy Fr Tta ioro mgo3u D.
[IpuiiHABIIM, 110 CTaHAAPTHE BOJOCIIOKMBAHHA Ha OJHOIO0 MELIKAHLS CKJIAxae€
2,2 11 Ha 100y, oTpuMaemo 1000By 103y (D) HamxoKeHHS TOKCHKaHTy (MaHraHy) B
OpraHi3M JIFOJIMHHU, [0 BU3HAYAETHCS 32 (PopMyIIoro 1:

D=c-v-t=0577 x 2,2 x 1 = 1,2694, de: (1)

e, me/om® — KOHIICHTpAIlisl TOKCUKAHTY; V, OM° — IBUIKICTH HAJXOKEHHS B
Oprasi3m JitouHH ; t,700a — Yac HaJIXO/KCHHS TOKCHKAHTY.

J1000Bi pO3paxyHKOBI JO3U HAJXOJKEHHS TOKCHUKAHTY B OpPraHi3M JIHOJIUHU
B IIPOIIEC BOJOCIOXMBAHHS HaBelIeH1 B TaOJ. 3.

Ta6muis 3. JIoO0BI po3paxyHKOBI 03U HAAXOMKCHHS TOKCHKAHTY B OPTaHi3M
JIOJIMHKM B IPOIIECi BOJOCIIOKHWBAHHS

Hassa BI' BT (a, BK (vdlllH, BI'(N1-P,. | BI'(P2bc+kn) Cepenns 103a
adlV) flldn) spl+hr) TOKCUKAHTY

J103a TOKCUKaHTY
Mn, mr 0,9469 1,9725 1,2698 0,6910 1.2694

3a yMOBH 0€3MoporoBoro 3a0pyjHIOBadya Ta JIHIKHOTO 3B’SI3KYy MIXK J0300 1
pusukoM, BenuuuHa [Pe(D)];; Bu3HagaeThCs 3a hopmyoro 2:

[Pe(D)]ij = (Fr - D);j = 0,02 x 1,269 = 0,025, oe: 2

[Pe(D)]ij — BenmunHa pU3NKY BiXl 103U TOKCHUKAHTY, Fr,mr ' — dakrop pusuky

TOKCUKaHTy (MaHraHy) y muTHiA Boai jopiBHioe 0,02 ; D, mr — pgoGoBa mo3a
TOKCHKAHTY.

Pu3uk BOMOCTOXHWBAHHS TiA3€MHUX BOJ YPaXeHHUX TOKCUKAHTOM

(MaHTaHOM) TPHU3BOAUTH 10 JOJATKOBOTO PU3UKY, SKHW 32 MEXaHI3MOM BIUIMBY
(BIUIMB TOKCHMKAaHTy Ha Tpyly JIOJed ) Ta MICHEM 3HAXO/KEHHS JoKepena
3a0pyaHeHHS (B HABKOJMIIHHOMY CEPENIOBHIN), HAICKHUTh JO  COILaJIbHUX
PU3UKIB.

3a nanumu BepxoBHoi Paau Ykpainu, KiibkicTh MemkaHIiB cin Kpenuui ta
[Tigripmi #a 2001 pik ckmagama 135 ta 485 oci® BiAMOBIAHO. 3arajgbHa KUIBKICTh
MEIIKAHI[IB, IO TIJAMNAaJalTh MiJ BIUIMB TOKCHUKAHTYy ckiamae 620 oci6. Ilicns
BBCJICHHS B ekciutyatarito moiirony TIIB Ne 5 mpoTsaroM mIicThHaAISATH —POKIB
memkaHil cin Kpenwui Ta Iligripii mocrtiiiHO mepeOyBarOTh MiJ  BITHBOM
TOKCUKAHTY (MaHTaHy), 110 MICTUThCS B MiA3eMHUX Boaax. Memkanii cin Kpennui
ta [liaripii  BUKOPHUCTOBYIOTH YypaK€HI MaHTaHOM TIJI3eMHI  BOAHU VIS
JETEHTPAII30BAaHOTO BOJOIMOCTAYaHHS IUIIXOM KalTaXiB JDKEPEN 1 KOJOIsA31B  Ha
NPUBATHUX caqubax, a TaKOX Pl BONOMOCTAYAHHS OKPEMHX HEBEIMKHUX TTIPHEMCTB 1
IIEHTPAII30BAaHOTO BOJIOMIOCTAYaHHSI.

KisbKiCTh BaKKMX HACHIAKIB (3aXBOPIOBAHHS HA MApPKIHCOHI3M) BILIUBY
TOKCHKAHTY Ha JII0JIel BU3HAYAETHCS 32 POPMYJIOI0 3:
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Je = [Pe(D)]ij . Nij, = 15,5, oe: (3)

(e — KUIBKICTb TSKKUX HacHinkiB; Njg — 3arajbHa KiJIbKICTb OCIO, 1[0 3a3HaIU
BILJIUBY TOKCUKAHTY.

3arpo3a HETraTUBHOTO BIUIMBY Ha 3/I0POB’Sl JIIOJEH 3YMOBIIOE HEOOX1JTHICTD
KUIBKICHOTO OI[IHIOBaHHS PU3HUKY, SIKUM B JaHOMY BHUIIQJIKy YOCOOJIOETHCS B
KUIBKOCTI OC10, 1110 3a3HaJIA TSHKKUX HACIIIKIB BiJl BIUIMBY TOKCHKAHTY.

[lepeBulieHHsI BMICTY MaHTaHy B OpraHi3Mmi JIIOJUHU TPU3BOAUTH O PSAy

MaTOJIOT1M, TaKWUX SK: PO3BUTOK aHEMIi, MOTIPIIEHHS CTaHy HEPBOBOI CHCTEMHU,
MOSIBU TAIIOIUHAINN, TOPYIICHHS 3aCBOEHHS KaJbllil0, MO0  MPU3BOJUTH 0
nopymeHHs: (QyHKI[IOHYBaHHS KICTKOBO - M’530BOi cucTeMHd. HaaxomkeHHs B
Oprafi3M JIOJUHM HAJHOPMATHBHOIO MaHraHy  NOpHU3BOAUTH A0  XBopoOu
[Tapkincona. [lpu BupaxkeHux Qopmax I1HTOKCHKAIl, OCOOIMBO TPH HASIBHOCTI
MapKIHCOHI3MY, XBOPHX BU3HAIOTh HEMpale3JaTHUMU 1 IPU3HAYAIOTh iM TIEHCIIO.
XBOpl Ha MApPKIHCOHI3M IMEPEBAXKHO MIANAAAOTH MiJ KPUTEPii, IO BIANOBIIAIOTh
2-iii rpymi iHBamigHOCTI. 3rimHo cT. 33 3akony Ykpainu «IIpo 3aramsH0000B'sI3K0BE
JIep’KaBHE IEHCIMHE CTpaxyBaHHs» IEHCIS MO 1HBAJIIAHOCTI 2 TPyNU 1HBAJIIIHOCTI
npu3HavyaeTbesl B po3mipl 90 % meHcii 3a BikoMm, To0T0 1324,09 rpH. BpaxoByroun
UMOBIpHY KUIBKICTH OCi0, IO BTPAaTUIM Npale3qaTHICTh BHACTIAOK 3aXBOPIOBAHHS
Ha MApKIHCOHI3M, CYMHM BHIUIAT MO 1HBaJIIAHOCTI Ha npukiagl cin Kpenudi ta
[Tinripmi HaBeneHi B TaouI. 4.

Tabmums 4. Cymu BUIUIAT 110 iIHBJIIIHOCTI Ha mpukiaai cin Kpenudi ta

ITiaripii
Tepmin | Kinbkictb oci6 | Cyma neHCIiHHUX BUILIAT, TPH
1 Mmicanb 1 1471 , 22
1 MicsIb 16 23539,52
1 pix 16 282474,24
10 pokiB 16 2824742,40
16 pokiB 16 4519587,80

3rimno 3akoHy Ykpainu «[Ipo OCHOBHU COINIaJBbHOTIO 3aXHUCTy I1HBAIIIIB B
VYkpaiHi», 1HBaNIgU 3arajJlbHOro 3axBOproBaHHA 1, 2 Ta 3 rpyn Ta IHBaIiAU 3
JUTUHCTBA MAlOTh MPaBO Ha MpUAOaHHS JIKAPChKUX 3ac001B 3a pelenTamu JiKapiB 3
omnaroto 50% BaptocTi Tpu aMmOymnatropHoMmy JikyBaHHI (ctarTs 38 3akoHy
VYkpaian). Iamn 50% BaprocTi JdiKiB KOMIEHCYe nepxkaBa. Opi€HTOBHO BapTICTh
JIKIB Ha OJJHOTO XBOPOTO TMapKiHCOHI3MOM cKJajgae Ha micsip 480 rpH., Ha pIK —
5760 rpH., Ha 16 xBopux — 92160 rpu. HaBemeHi cymu CKIaarOTh 4YacTKy
JIEp’)KaBHUX BUTpPAT Ha KOMIICHCAINII0 BTPATH Mpare3JaTHOCTI OcCi0, 10 3a3HaIH
BIJIUBY TOKCHKAHTY.

Bucnoskn
JloBeneHo, 1Mo HeOe3lmeKa KOPUCTYBAaHHS IMI3€MHUMHU BOJAAaMHU Ha  ILIOMIAX
npwiernux A0 nojirony TIIB igeHTH(IKyeTbCSs 3a BMICTOM MIKPOKOMIIOHEHTIB,
HacaMIIepe]] MAHTaHOM.
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BCTaHOBHeHO, a1o PU3HUK BOAOCIIOKMBAHHA HiI[SGMHI/IX BOL YPa)KCHUX
TOKCUKAHTOM IIPU3BOAUTH 10 AOJATKOBOI'O PU3UKY, SIKUA 3a MEXaHI3MOM BIIIUBY

(BIUIMB TOKCHKAHTy Ha TpyHy JIOAEH) Ta MICHEM 3HAXO/KEHHS JoKepena
3a0pyaHeHHS (B HABKOJIMIIHHLOMY CEPENIOBHIN), HAJICKHUTh JO  COLaJIbHUX
PU3HKIB.

Bu3HayeHO 4acTKOBE 3HAYCHHS ACPKaBHUX BUTPAT Ha KOMHGHC&HiI-O BTpaTu
HpaHGSIIaTHOCTi BHaCJIi,ZIOK BIUIMBY TOKCHKAHTY.
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ANALYSIS TREATMENT MINE WATERS ON THE EXAMPLE OF
0JSC «DONDAS KOMSOMOLETS» MINES»

Y cmammi pozensinymi ymosu ¢hopmysanHs KUCIUX Waxmuux 600, AKi BUHUKAIOMb Y npoyeci
83A€MO0Ii NiO3eMHUX 600 i3 3A0PYOHIOBAUAMU MEXHOSEHHO20 NOXO0OJICEHHS, NPOBEOeHO AHAI3
ICHYIOYUX MeXHONI02T Helumpanizayii, U3HAYeHi YMO8 NPOBeOeHHs HeUmpanizayii KUciux 800 y
CMABKAX-BIOCMIUHUKAX, BU3HAYEHHI YMOBU IHMeHcugikayii 3He3aNi3HeHHs WAXMHUX 600,
BU3HAYEHI nepegazu ma HeOONIKU ICHYIOUYUX MEXHONO02It OYUWEHUX 800, HABEOeHUU pPO3PAXYHOK
cnocoby Heumpanizayii kucaux waxmuux 600 Ha npuxnadi BAT «lllaxmu «Komcomoneyw
Jlonbacyy.

Kniouosi cnosa: waxmui 600u, KoOpo3sis, CMABKU-BIOCMIUHUKY, HeUmpanizayis,
3He3aNI3HeH s, BANHAHE MOJIOKO.

B cmamve paccmompenvl ycnosus ¢opmuposanus Kucivlx WAxmuelx 600, KOMmMopbwle
B03HUKAIOM 6 npoyecce 63AUMOOEUCMBUL NOO3EMHBIX 600 C 3A2PAZHUMENAMU MeEXHO2EHHO20
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