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ﬂHCﬂpOIlSCp)KHHCK HaXOJHTCA B 4YHUCJIE OJHHX H3 CaMbIX HC6J]al"0le/lﬂTHle

NPOMBIULICHHBIX TOPOJAOB B YKpanHe, B KOTOPOM JKOJIOTHYECKOE COCTOAHHE OLE-
HHMBAETCs KaK KpUTHUeckoe. DTO ABJIAETCS CIIEACTBHEM TOTO, YTO B LIEHTPE ropoza
B HENOCPEACTBEHHONW GIM30CTH APYr OT APYra pacHo0KEHbl KPYNHBIE METaLLyp-
rHUYECKHe, KOKCOXUMMUYECKHE W APYTHEe XUMHUUECKUe Npennpuatys. Ha Tepputopuu
FOpo/la COCPEOTOUEHBl MHIUIMOHBL T NPOMBILINEHHBIX OTXO0/IOB, KOTOPLIE pacro-

JIOKEHb! B HAKOMMTENSX, OTBAMIAX NMpeanpUATHi U Ha ropoAckoii ceanke. Hanbosee
OCTPO CTOMT NpobiiemMa pajin0akTHBHOTO 3arps3HeHus ropoia u JlHemponerpos-
cKkoil 06J1aCTH, KOTOpas BO3HUKIA B pe3yJibrate JJIMTebHOM NepepaboTkH ypaHCo-

JE€pxalix pya Ha NPOH3BOACTBEHHOM 0ObeaAHHEHUH «IIpHanenpoBckuil Xumpye-

ckuit 3aBoa» ¢ 1948 mo 1991 rr. [1-3]. Ilpeanpustie ABAS10CH OAHHUM U3 NEPBBIX
#a tepputopuu 6eiBiiero Coserckoro Corosa 3aHumaloluMMmcs 1iepepaborkoi pas-
JIM4HBIX YpaHOBbiX pyd. Ha npoTsxennu MHorux yiet 3asoj 6s11 6a30BbIM 110 0T-
paboTke TeXHOJIOTHiI THAPOMETANRYPIrMYECKOTO NONYUEHUA COeAMHEHHMH ypaHa. 3a
nepuoa pabotbl mpeanpustTHa Obu10 oOpazoBaHo 9 XpaHWAKLL PaZiHOAKTHBHBIX
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orxonos (PAQ), B koTopbix HaxoauTca okono 36 maw T PAO ypanoBoro npous-
BOJACTBa ofuleil akTUBHOCTEIO OK0i10 75000 Ku. 3TH XBOCTOXpaHHIHILA HMEIOT
Takue nokasarenu [4]:

XBocroxpanuauue «3anagHoe» (puc.l, 1no3./), cpox skcnayaraius 1951-1954
IT., KOHCEPBalLMa HE 3akoH4YeHa. B xBocToxpanunulile Haxoaures 0,77 MiaH T TBep-
ABIX PainMOakTHBHLIX 01X040B (TPO), ofbemom 0,46 MaH M’, ofuiell niowaaso
60 Teic. M. MakcHMalbHas MOLIHOCTb J03b] raMma-M3Nny4eHHus Ha f10BEPXHOCTH
2000 MmkP/4, na rpandue caHuTapHO-3alMTHOH 30HHI (C33) 100 MkP/4. Obwas
aktusHocTh PAO oxono 1,8-10" Bk. XBOCTOXpaHHAHILE Pa3MELLEHO HEMOCPEICT-
BEHHO Ha TEPPHTOPUH NPEANPUATHS.

XBocToxpanuaniie «lienTpanspiif Ap» (pyc.1, no3.2), cpok akcrryarauun 1949—
1954 rr., koHcepBalus He 3akoHYeHa. B xsocToxpanunuite Haxoaures 0,22 MaH T
TPO, o6vemom 0,13 MiH MJ, obieit mowanslo 24 Teic. M2, MakcuMaibHas MOLi-
HOCTh [103bl FaMMa-H31yuyeHus Ha nosepxuoctd — 1000 mxP/y, Ha rpanune C33 —
20 MkP/4. O6was aktusHocts PAO — okosto 1,04-10" Bk,

Xsoctoxpanuauie «kOro-eoctoyHoe» (puc.l, no3.3), cpok 3kcnayarauud 1956—
1980 rr., koHCcEpBaLus He 3akoHYeHa. B xBocToxpanuinwe Haxoantes 0,33 MaH T
TPO, obbvemom 0,195 man MJ, o6meil naowanso 18 Thic. M°. MakcumasibHas
MOILUHOCThL 103bl raMMa-H3lly4eHuss Ha noBepxHocTH — 3000 mkP/4, na rpannue
C33 - 30 mxP/4. Obwmas aktusHocts PAO ~ okono 6,7-10’3 bk.

XsocToxpanuavuie «[1» (puc.l, nos.4), cpok sxkcnayarauuu 1954-1968 rr., xoH-
CepBaliMa He 3aKkoH4YeHa. B xBocToxpanunuuie HaxoauTcs 12 mnH T TPO, ob6pemom
5,85 mnu M3, obwedl mwiowaaso 0,76 Mid M°. MakcHManbHas MOWIHOCTE AO03bI
ramMMa-H3ny4eHus Ha HoBepxHOCTH — 74 MkP/4, Ha rpasuue - C33 30 mkP/4. O6-
1mas akTuBHocT, PAO — okono 1,4-10" bi.

XBoctoxpaHuauitie «JlaHraHoBoW dpakuuu» (pHc.l, 1103.5), CPOK IKCIUTyaTaLMH
1965-1988 rr., 3akoHcepBHpoBanRoe. B xBocToxpanunuue saxonutest 6,6 Thic. T
TPO, obbvemom 3,3 ThiC. M3, obweit naowaasio 0,6 ThIC. M. MakcumaibHas Mol
HOCTb 103bl FaMMa-H3Ny4yehHus Ha noBepxHocTd — 30 MkP/u, Ha rpauunue C33 - 30
MkP/4. O6uias aktusnocts PAO — oxo0 8,6:10" Bx.

XBoctoxpauuadule «/lomerHas neys Ne 6» (nrr. Jonusuckuid, nrr. Cyxaueska)
(puc.1, 103.6), cpok 3kcnayarauuu 1982 r., 3akoHcepBHpoBaHHOe. B xBocToxpa-
HUMIE HaxoauTes okono 0,033 man T TPO, o6nemonm 0,015 mun o, obuieii nio-
waasto 18 Teic. M’. MakcHManbsHas MOLLHOCTS 036l FaMMa- H3YYEHHS Ha no-
BepxHocTU — 60 MkP/4, Ha rpanuue C33 ~ 25 MkP/u. O6was aktusHocth PAO —
OKOJI0 1,1-)0'3]31(.

XBoctoxpanuiuue «baza C» (OniBllee xpaHHIMiLE YpaHOBOTO chuipba), (nrT. [Jo-
nuHckuld, nrr. Cyxaueska) (puc.l, no3.7), cpok 3kcmryarannu 1960-1991 rr., He
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3akoHcepBHpoBaHo. B xBocroxpanunume Haxoautcs 0,3 man 1 TPO, obbemom
0,15 mau M>, oGweit nnowageio 250 Teic. M°. MakCHManbHas MOIIHOCTE 03bl
raMMa-u3nyueHus Ha nosepxHoctH — 4700 mkP/4, Ha rpanuue C33 — 30 mxP/4.
O6uwas axktusHoctb PAO — okoino 9,8-10" Bk.

Xsocroxpanwiuuie «C» 1-a cexums (nrr. Jomuuckuid, nrr. Cyxadeska) (puc.l,
1103.8), cpok Ikcnnyaraunu 1968--1983 rr., He 3akoHcepBupoBaHo. B xBocToxpa-
HumMme Haxoautesa 19,1 mMan T PAQ, o6beMoM 8,55 miH Ml, obueii naowaapo
679 Thic. M°. MakcHMAilbHAS MOIIHOCTE O3l FAMMA-13/1y4EHUS 1A NOBEPXHOCTH —
1200 mkP/u, Ha rpanmue C33 -~ 20 MkP/u. Obwas aktuBHocth PAO - okono
6,8:10" Bk,

XBoctoxpanunuine «C» 2-1 cekuus (nrr. Jonudckuii, nrr. Cyxauyeska) (puc.l,
no3.9), BBeeHO B dKkcriayatauuio ¢ 1983r., peiicreyromwee. B xBocToxpanunuuie
Haxoautes 9,6 M T PAO, o6bemom 4,4 MaH M*, obiueit muowanpo 699 Teic. M2,
MakcHManbHas MOLHOCTb J03bl FaMMa-H3IYYEHHsl Ha TOBEPXHOCTH — 23 MkP/y,
Ha rpannue C33 — 20 MkP/4. O6mas aktisHocts PAQ - okosio 3,010 Bk. B xBo-
CTOXPaHUNHuIE npeaycMoTpena u3ondums PAO M XHMM4MECKHX BElIECTB 3all{HUT-
HbBIMHM 3KpaHaMH (rJiMHa, MOJHITHAEHOBas IuieHKa). ClielHalbHBIMH METOJaMH
PAO 3adukcuposaHo B TBepAo#H yacTH, Gnaroaaps Yemy OpraHU30BaH 3aMKHYTBIH
BOA000OPOTHBIN LUKIT TPEATNPHATHS.

KpoMe TOro, momosHMTENBHO B ropole OOHapy:KeHO XBOCTOXPAaHMAUUIE [10
yiuue Jlazo (puc.l, no3s./0), kotopoe 6110 0Opa3oBano BCleACTBHE MepepaboTku
panoaKTHBHBLIX asorcolepkalunx pactsopoB ITO «I1X3» komOGuHatom IO
«A30T» Ha xHakue ynobpenus (50-60 rr.). /laHHoe xBocToxpaHHauwEe Tpebyer
naneHeHIlero u3yueHus ¢ LENbI0 YCTAHORJEHHS €ro KOJIMYECTBEHHBIX XapaKTepy-
CTHK.

[pakTuyeckn Bce XBOCTOXPAHWIIMING, KPOME XBOCTOXpaHUIHIUA «C», 2-1 cek-
LKA, HE UMEIOT U30JIALIMH OT OKpYXKalolueil cpelbl M CO3AaI0T YIpo3y paJlHOAKTHB-
HOroO 3arpsA3HEHHsA MNOA3EMHBIX BOJ, aTMocepbl U TEppUTOPHH, MpHieralollei K
xBoctoxpanunuuiaM. Ha puc. 1 nokasano paMemieHue painoOaKTHUBHBEIX OTXOJ0B
Ha TeppUTOpHH ropoaa JlHerpoaszepiuHcka W 061acTH.

Ilpobnemoii Takxke SBIASETCA PafMOAKTHBIIOE 3arps3HEHME NPOMBILLIEHHOrO
o00opy/J0BaHHs M3 HepKaBelollleH CTald H NPOW3BOACTBEHHLIX TUIOWIAAeH Ha ca-
moM npeanpuatun. Tak, Ha Tepputopun YO «ITX3» pasmellieHbl HE Ae3aKTHBHPO-
BAHHAIE 1I€X4, KOTOPbIE HMEIOT {IOBBILIEHHbIC 3HAUYEHHA raMma-u3nydedus ot 100
a0 10000 mxP/u. Obuiee 3arpsisHeHHE NPOMILIOLIAKH 3aBOJIa, ¢ MOIUHOCTBIO 0O~
nee uem 100 MkP/u, cocrarnser okono 250 Thic. M%. KpoMe Toro, Ha TeppuTopHu
coceadero npeanpuatus 3A0 «J[HempoA30T» Takke HaxoAATCs MecTa pajxoak-
THBHOTO 3arpsI3HEHUS C YPOBHEM ramma-usnyyenus or 60 no 3000 mxP/4. Cornac-
HO TpeboRaHUAM pajHalMoHHOl Oe3onacHOCTH [5] 3Ta cHTyauus paccMarpuBaeTcs
KaK paplaluoHHas aBapus, KOTOpas HyxXaercs B MPOBEAECHHH MEPONPUATHI no
J€3aKTHBALUH H 3aXOPOHEHHIO.
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Xpauunuiue 610 NOCTPOEHO MyTEM COOPYKEHHS 3aMKHYTOI0 KOHTypa orpa-
#aaomux gam6 soicotoi 6,0-11,8 M. IlnornHa xpanuiuina 6b11a oTCbIIaHA OTXO-
JaMu NycToil Nopojbl KOKCOXMMHYECKOTO IIPOH3BOICTBA, KOTOphIE H MO HACTOA-
1iee BpeMs CKJIAAUPYIOTCS B €ro HenocpeacTBeHHOH 6auszoctu. [IpoTsxeHHOCTh
NepuMeTpa orpaxaarnmei 1amMber coctapaseT 3,99 kM, niomwanb yawy 0,73 kM,
anuHa — 1,5 kM, wupuHa — 0,3-0,57 kM. C rora 1 3anaza B0/b XBOCTOXPaHHIHLLA
npotekaeT p. KoHonnsuka, Bnagarouas B p. /IHenp. C ceBepa ¥ BOCTOKa K XBOCTO-
XPaHWJMLLY NPUMBIKAIOT OTCTOHHHKHM H OTBalbl KOKCOXMMHYECKOI'O W METaLlyp-
THYECKOro Npou3BOACTB, koTopble HA 10—-12 M Bbille BEepXHeid OTMETKH XBOCTO-
XpaHWIHLLA, MECTaMH JIOXkaTcs Ha noBepxHocTb PAQ, 4TO co3maeT yrpo3y Bblias-
JIMBaHHs PaAMOAKTHBHBIX OTXO0A0B. B reoMopto10ruuyeckoM OTHOLLUEHHH XBOCTO-
XpaHUJIHlle pacnookeHo B npejdenax noiMsl p. JlHenp ¢ abcomoOTHBIME OTMeET-
KaMH eCTeCTBCHHOH NnoBepxHOCTH oT 49,0 10 55,6 M.

CknagupoBaHHe OTXOA0B nepepabOTKH ypaHOBBIX pyJ NPOBOIMIOCH T'HAPO-
HaMBIBHBIM cTiocoboM. B panbHeiilieM nociie 3anosiHEHWs XpaHWIMLLA €ro Mno-
BEPXHOCTb ObiTa 3amoiHeHa $pochOrnncoM okoao 2,63 MIH M’, a TaKkKe OTXO0JaMH
KOKCOXMMHUECKOIO 1 MeTalypru4eckoro npousBoActs. B pesynbrate uero PAO
ObLUTH NepeKpbITH! ClIoeM HEPaJHOAKTHBHBLIX OTXO/10B MOHIHOCTBIO OT 0,5 10 19 M.
B ocHOBaHMH XBOCTOXpaHMIIMLIA JiekaT a/IIOBHAIbHBIE OTJI0kEHHS obieil Moll-
HOCTBIO OT 1,3 go 15,5 M, 3aneraioiide Ha HEPOBHOH NOBEPXHOCTH KpUCTalIn4ve-
CKHX nopoj. B coctaB annioBHanbHOH TOAWM BXOJISAT I'yMyCHPOBAHHLIE HIIOBAThHIE
CYMeCH U CYTIMHKM MOLHOCTbIO 0,1-3,3 M, pacnpocTpaHeHHble Ha OonbLUeH YacTH
€CTECTBEHHOH NOBEPXHOCTH M Pa3HO3EPHHUCTbIE TNECKH MolHOCThiO 1,3-15.3 M.
ITon asumnoBHallbHOH TOJNLIEH 3alleral0T KpUCTALIMYECKHE TMOPOAb!, NPEeACTaBIICH-
Hble IPAHUTaMH.

I'uaporeonorudyeckie YCNOBHS XapaKTEPU3YIOTCA HaTH4YHEM TEXHOIEHHOIO
rOpPH30HTa LJIaMOBBIX BOJ B Yallle XBOCTOXPaHWIINILA W FMAPaBIHYECKH CBA3AHHO-
I'0 ¢ HUM BOJIOHOCHOI'O KOMIUIEKCA, PAaclpoOCTPAHEHHOTO B A/LIIOBHAJILHBIX MeCcKax
1 TPELIMHOBATO! 30HE KPUCTANIMYECKUX NIOPO.

Cpeanss mowHocts Tonu PAQ B xBocToxpaHunmiie «JI» coctaBasget 8,0 m.
PajMoaxkTuBIible OTX0/Abl TOACTHNAIOTCA €CTECTBEHHBIMH PYHTaMH, Npe/CcTaBlIeH-
HbIMH aNNIOBHAJILHBIMU CYTMHKaMHu H neckamH. [To dusuueckum coiictBam pa-
JIMOAKTHBHbIE OTXO/bl KIACCHPUUUPYIOTCS NMPEHMMYLUECTBEHHO KaK CyINecH BOJO-
HachlllleHHble, Tekyuell koHcucTeHuuu. [lna tonuu PAO xapakrepHO crnoHcToe
CTpOEliHE C YEPEAOBAHHEM PasNHYHbIX JMTONOTHYECKUX MPOCIoeB (CynecH, cyT-
JIMHKH, NIECKH) Pa3nv4yHOro npeta (0T Oe10ro U CBETI0-CEPOro A0 TeMHO-Oyporo
YepHOro) U pa3IH4HON KOHCHCTEHUHH (OT TBEPAOH 10 TeKy4eH).

PaﬂuoaKTHBHble OTXO0bl XapaKTCpH3YIOTCA BbICOKOH CTEIMEHBK BOAOHACHILIC-
Hua (80—100% obbema nop). TTo pu3uueckum cBoiicTBaM U YCIOBUAM, B KOTOPbIX
OHU cOpMHPOBANUCH, PaIMOAKTHBHbIE OTXO0Jbl ONM3KM K MaaM. [In1d HuX xapak-
TEpHbL CIIOHCTas TEKCTYPa, THMKCOTPOIHBIC CBOMCTBA, JHMIMKOCTb, CKPBITOTEKyYas
KOHCUCTEHLHS (Mepexo] B TeKyuee COCTOSHUE NpPH HAPYIUEHHMH €CTECTBEHHOrO
cnoxeHus 0e3 HU3MEHEHHs BIAXHOCTH), YTO CBUJAETEILCTBYET O MpeobiaiaHuu
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THKCOTPOTNHO-KOArYJIALMOHHBIX CTPYKTYPHBIX CBA3el MeX Iy 4acTHLAMH c rpeob-
NajaoliuM paMepom 0,050,005 mm.

OcuoBy xuMuueckoro coctaBa PAO coctaBisior cynbarsl, OKUC/bI KaJbLHS
M KpeMHus (kBapiy). Xumnueckuit coctaB PAQO chopmupoBaH MHHEpaIbHBIM CO-
CTABOM HCXOJHOW ypaHOBOR pyAbl (KBapil, 110JIEBbIE LUNATHI, TMAPOCHIOAA, KAOTH-
HHT) B COMETAHHH C pearcHTaMH W NPOAYKTaMH HeHTpaiu3aLuu (CepHas ¥ a3oTHas
KHCNOTa, WIBECTH),

Panvonyxnnansiii coctas PAO o0ycnosied ypaHoM M NPOAYKTaMH €T0 pac-
naja -- Topni-230, panuii-226, cuueu-210, noaonuii-210, coaepxaBlumecs B Hc-
XOZHOH ypaHoBoOii py/ie, KOTOpbIE SBISIOTCH OCHOBHBIMH Ol-, B- W Y-H3nyuaTensamu
M OnpeAeaoT paaroakTUBHBIA (OH OTXOJ0B. YCTaHOBIEHO, YTO HapylieHUE ec-
TECTBEHHOTIO PaJMOaKTHBHOIO PABHOBECHS B mpolecce nepepaboTku pyasi, a Tak-
e pasnnyHas MHrpaluMOHHAs ClIOCOOHOCTL PaJMOHYKIIMJOB, NPUBEIH K CyIIeCT-
BEHHBIM CMELIEHUAM B COOTHOLUCHHAX YAEJbHbIX aKTHBHOCTEH pPafMOHYKRMIOB.
MouHOCTh  IKCNO3UIIMOHHOR  A03bl Y-HinyueHHs B Ttoiuie PAO npesbnnaer
10000 mxP/u. Ocobyio onacHOCTH MPEACTABAAET TO, YTO PAAMOAKTHBHBIE OTXO/b!
HAXOAATCA B BOAOHACHILIEHHOM cocTosHHu, CTeneHb 3anoiHeHus obbema nop
sozoit u3mensercs ot 82 no 100% u cocrarnser B cpeariem 99%. B Gonbuieit yac-
T4 006bema PAO conepxuTes ceoboanad roja, o6pazosasiiias TEXHOTEHHBIR BORO-
HOCHBIH FOPH30HT. XUMHUECKHUI COCTAB BOAbI XapakTepU3yeTCn KaK BBICOKOMHHE-
panu3oBaHHeIi, ¢ pH 5,7 — 8,7.

B 1en0M XUMHYECKHH W PaguOHYKNMIHBIH COCTAB BOJBI XapaKTepU3yeTcs
3HAYHMTEILHBIM NPEBBILIEREM POHOBBIX NOKa3aTeneH, CBOHCTBEHHbIX MPUPOAHBIM
BoJiaM. [lonycTuMmple KOHUEHTpainu GONBIINHCTBA XUMHYECKHX KOMITOHEHTOB H
BCEX PaJAHOHYK/IHIOB [PEBbiliEHb! HA OAWH - 1BA NOPSKA, YTO CBHAETENbCTBYET O
NPOXOJALIHX Npoueccax BbHUECIAYMBAHNS XHMHYECKUX COCAHHEHHH H PaiHOHYK-
JTUIOB M3 TBEPAbIX PANMOAKTUBHLIX OTXOZOB M HX BOJHOH Murpauud. B paiione
XBOCTOXpaHHHUILA 00pa30oBaiich OPeoJibl 3arpsA3HEHHS TOA3EMHBIX BOJ B pe3yJib-
TaTe BOJHOM MHrpaluul XMMHYECKAX KOMITOHEHTOB M pa/tioHykiunoB. Opeos 3a-
rps3ueHus gocturaer pek Kononnsuku u JlHenpa, rie npoMCXoauT pasrpyska 3a-
TPA3HEHHBIX TIOA3EMHBIX BOJ B NMOBEPXHOCTHHIE BoAbl. KpoMme Toro, B pesyibraTe
MHIpanyi paanoHykInaoB U3 tomuu PAQO B ectecTBeHHBIX rpyHTax o6pasoBanach
30Ha paZMOaKTHBHOTO 3arpA3HeHUs cpeHel MolHOCTbI0 3,0 M OA XBOCTOXpaHH-
avneM. Jns oTolt 30Hb! XapaxktepHsl MD/J] y-usnyuenus 6onee 60 MxP/4 u Bbico-
KHE YAesbHble aKTHBHOCTH PajHOHYKIMJAOB, cocTaBisioliHe B cpearem 11-102%
OT UCXOJHOM yaenbHO#H akTUBHOCTH B Tonuie PAO.

Pe3ynbTaThl NPOBEACHHBIX KOMIUIEKCHBIX UCC/IE€I0BAHMH XapaKTEPU3yIOT XBO-
cToxpanunuuie «/I» xkak HCTOYHHK paJHOAKTHBHOIO W XHMHYECKOTO 3arps3HCHUS
M TMOATBEPXKIAIOT paHee CRAENAaHHblE BLIBOAB 00 MX HEraTHMBHOM BO3JCHCTBHMM Ha
OKpyKatolgy cpeny. Tak, paHee O NaHHBIM MPEABAPUTENbHBIX 3KOJOTHYECKHX
HCCIeI0BaHUi W pe3ynbTaraM MaTeMaTH4eCKOro MOJCHNPOBAHHSA, MOAYYEHHBIX
HucrutyToM reonorndeckux Hayk HAH Ykpauust u Ykpanuckum Nocynapersen-
HbIM MHCTHTYTOM MMHEPAILHBIX pecypcoB B 1997-1998 rr., 6bii0 ycTaHoBIIEHO,
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YTO XBOCTOXpaHHAniLe «/I» ABAAETCS MCTOYHHKOM XHMHYECKOrO ¥ paJHuOHYKIMI-
HOTO 3arpsi3HEHMs TPYHTOB, MOBEPXHOCTHLIX H NOA3EMHBIX BOJ [6].

CocTaB 4 cBOWCTBA paJrOAaKTUBHBIX OTXOMIOB, a TAKKE YCIOBUA MX XPAHCHHS,
crocobCTBYIOT NaibHeRleMy pocTy MacluTaboB pajMOaKTUBHOIO H XHMHUYECKOro
3arps3Henns. JL1s npenoTBpauienus nansHeiillero pocta MaciutaboB 3arps3HeHUs
npupoaHoi cpedbl TpebyeTcs NpOBENEHHE CNEIHMaNbHBIX MEPONMpPHATHI, BKILIO-
YaIOILHNX JIMKBHAALHIO HCTOYHHKOB 3arPA3HEHNA, H30ALHIO OTX0I0B H UX nepesa-
XOpOHEHHe.

YTriu3auus pagnoaKkTUBHBIX OTXOMOB M JI€3aKTHBALIWS XHIIOH yacTh I. JlHen-
POI3EPXKHUHCKA OTHOCHTCH K NpobnemaM, Kakue JO/KHBI PellaTbCd Ha MYHHIH-
Na1bHOM, FOCYAApCTBEHHOM M MEXAYHApOJHOM ypoBHax. B coorserctBum c Pac-
nopsikeHveM Ilpesnaenta YkpauHsl «J1po 3K0NOro-3KOHOMHYECKHI IKCIIEPHMEHT
B ropoaax Kpupoii Por, JlHenpoasepxunck, Mapuynont u 3anopoxne» (Ne
235/97-pr ot 11.06.1997 r.), paspabotana «IporpaMma BbIX04a U3 3KOIOrMYECKO-
ro kpusuca r. JIsenpoasepxutcka va 2000-2005 rr.» [7], B koTopoil Haina otpa-
weHue npobieMa pagnoakTUBHOrO 3arpssHeHus. OJHaKo [4Jis ee pPeuicHHA HEoD-
XOAMMO TIpUBJIEYEHHE WHOCTPAHHBIX MHBECTOPOB, TEXHUUECKOH 1160 QUHAHCOBOIH
TOMOILH.
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City Dnieprodzerzhinsk is one of the most unfavorable Ukrainian industrial cities
where ecological state is evaluated as critical. This situation appeared as a result of
neighbor location of large metallurgical, chemical and coke plants in the city cen-
ter. Millions tons of industrial wastes are accumulated in storage places, plants dis-
posals and city dump. The most critical is the problem of radioactive pollution of
the city and Dnepropetrovsk region appeared as a result of long-term processing of
uranium-contained ores at production union «Pridneprovsky Chemical Plant» from
1948 to 1991 [1-3]. It was one of the first Soviet enterprise for the processing of
various uranium ores. For dozens years the different technologies for the obtaining
of uranium compounds were developed and tested at the plant. 9 deposits of radio-
active wastes (RW) formed during this period contain 36 million tons of RW with
total activity about 75000 Ci. The deposits have the following parameters [4]:

Dumpsite «Zapadnoe» (Fig.l position /), operation period 1951-1954. Preserva-
tion is not finished. Dumpsite contains 0,77 million tons of solid radioactive wastes
with volume 0,46 million m’ and total area 60000 sq. m. The maximum dose of -

® V. Korovin, Y. Korovin, G. Laszkiewicz, L. Lee, Y. Koshik, G. Shmatkov, G. Semenets,
V. Merkulov, 2001
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radiation on site surface is 2000 uR/hour, radiation dose near the border of protec-
tive zone is 100 R/hour. The RW total activity is about 1,8:10' Bk. The dumpsite
is located directly on the plant territory.

Waste Storage «Centralny Yar» (Fig.1 position 2), operation period 1949-1954.
Preservation is not finished. The storage contains 0,22 million tons of solid RW
wastes with volume 0,13 million m® and total area 24000 sq. m. The maximum
dose of y-radiation on deposit surface is 1000 uR/hour, radiation dose near the bor-
der of protective zone is 20 pR/hour. RW total activity is about 1,04-10"* Bk.

Waste Storage «South-Eastern» (Fig.1 position 3), operation period 1956-1980.
Preservation is not finished. The storage contains 0,33 million tons of RW with
volume 0,195 million m* and total area 18000 sq. m. The maximum dose of Y-
radiation on the dumpsite surface is 3000 uR/hour, radiation dose near the border
of protective zone is 30 uR/hour. RW total activity is about 6,7-10'* Bk.

Waste Storage «D» (Fig.1 position 4), operation period 1954-1968. Preservation is
not finished. The storage contains 12 million tons of solid radioactive wastes with
volume 5,85 million m® and total area 760000 sq. m. The maximum dose of }-
radiation on deposit surface is 74 pR/hour, radiation dose near the border of protec-
tive zone is 30 pR/hour. The RW total activity is about 1,4-10'> Bk. The close site
location to river Dnieper may cause blowout of the wastes as a result of natural
cataclysms.

Dumpsite of «Lanthanide Fraction» (Fig.1 position 5), operation period 1965-
1988, preserved. It contains 6,6 thousand tons of solid RW with volume 3,3 thou-
sand m’ and total area 600 sq. m. The maximum dose of y-radiation on deposit sur-
face is 30 pR/hour, radiation dose near the border of protective zone is 30 R/hour.
RW total activity is about 8,6'10” Bk.

Waste Storage «Blast furnace 6» (village Dolinskoe, village Sukchachevka) (Fig.}
position 6), operation period 1982 is preserved. It contains about 0,033 million tons
of solid RW with volume 0,015 million m’ and total square 18000 sq. m. The
maximum dose of gamma-radiation on the deposit surface is 60 pR/hour, radiation

dose near the border of protective zone is 25 pR/hour. RW total activity is about
1,1-10" Bk.

Waste Storage «Baza C» (former depot of uranium raw, village Dolinskoe, village
Sukchachevka) (Fig.1 position 7), operation period 1960-1991. The storage is not
preserved. The deposit contains 0,3 million tons of radioactive wastes with volume
0,15 million m’ and total area 250000 sq. m. The maximum dose of gamma-
radiation on the deposit surface is 4700 R/hour; radiation dose near the border of
protective zone is 30 tR/hour. The RW total activity is about 9.8-10" Bk.
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Almost all mentioned storage places, except the 2™ section of the dumpsite «C», do
not have environmental isolation and create the threat of radioactive pollution for
underground waters, atmosphere and neighbor soils. Fig. 1 shows location of waste
deposits on the territory of Dnieprodzerzhinsk and region.

Another problem is the radioactive pollution of industrial stainless hardware and
production areas within the plant. Thus, there are radiation-polluted floors with y-
radiation from 100 to 10000 pR/hour. The total polluted area is about 250000 sq.
m. at radiation power more than 100 uR/hour. Besides, there are polluted places at
the neighbor plant «DnieproAZOT» with radiation level from 60 to 3000 pR/hour.
According to radiation security requirements, this situation is considered as radio-
active accident that needs the urgent deactivation and burial [5].

Additionally, selective inspection of city area has disclosed significant number of
limited zones, including living area, where the dose rate is higher than average for
the city. These zones have area from 10 cm® to 10 m® with exposition radiation
doze from 100 to 1000 puR/hour on the surface. Increased radioactivity in the zones
is caused by use of building materials (crushed stone and blast furnace slag) with
high content of radioactive elements.

Since the part of dumpsites is located near Dnieper river, there is a real threat of
radioactive nuclides migration with underwater and their penetration to the river.
The most dangerous is the tailing site «D» since it is 0,8-1,2 km far from the river.
That’s why we started its detailed study together with the company ComPro Inc
(USA). Fig. 2 contains layout of the dumpsite «D» with cross- sections (/-1, 2-2, 3-
3) as well as location of 10 exploratory wells (drilling depth up to 25 m).

Dumpsite was made by building the closed contour of protective dams 6,0-11,8 m
height. Site dam was filled by wastes of coke gob that is stored up to now directly
near the dumpsite «D". Perimeter of protective dam amounts to 3,99 km, bowl
square is 0,73 sq. km, length — 1,5 km, width - 0,3-0,57 km. River Konoplyanka
fallen in Dnieper is located to the north and west to the dumpsite. Settling bowls
and dumps of metallurgical and coke production border with the dumpsite. They
are 10-12 meters higher the upper level of the dumpsite and lay down the dumpsite
surface here and there creating the threat of RW extrusion. In respect of geomor-
phology the dumpsite is located within the Dnieper flood-plane with absolute levels
of natural surface from 49.0 to 55,6 m.

Waste storing of processed uranium ores was made by hydraulic fill method. After
the site filling its surface was covered by phosphogypsum (about 2,63 million ton)
as well as by metallurgical and coke wastes. As a result, radioactive wastes were
covered by the layer of non-radioactive waste 0,5-19 m thick.
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Alluvial precipitates 1,3-15,5 m total thick occurred on rough surface of crystalline
soils forming tailing site bottom. Alluvial sediments include humusided muddy
loamy sands and loams 0,1-3,3 m thick occupying the main part of natural surface
and multi-grain sands 1,3-15,3 m thick. Crystalline soils (granites) occurred under
alluvial sediments. Hydrogeologic conditions may be characterized by man-caused
horizon of slime water in dumpsite bowl as well as water-bearing complex distrib-
uted in alluvial sands and in fractured zone of crystalline soils hydraulically con-
nected with it.

The average thickness of RW layer is 8,0 meters within the dumpsite «D». Radio-
active wastes are underlain by natural soils like loam and sands. According to
physical properties radioactive wastes may be classified mainly as saturated by
water loamy sands with fluid consistence. Radioactive wastes have layer-like struc-
ture with alternation of various lithologic seams with different colour (from white
and light grey to black) and different consistence (from solid to fluid).

Radioactive wastes are characterized by high water saturation (80-100% of pores
volume). RW are similar to silts according to their physical properties and condi-
tions of formation. Layer-like structure, thixotropic properties, adhesion, transfer to fluid
state under natural structure disturbance without humidity change is typical for radioactive
wastes. The mentioned above parameters indicate the prevalence of thixotropic-coagulation
structural bonds between the particles with prevailing size 0,05-0,005 mm.

Sulfates, oxides of calcium and silicon (quartz) are the basis of RW chemical con-
stitution. RW chemical composition is formed by mineral composition of initial
uranium ore (quartz, feldspars, hydromica, kaolin) in combination with reagents
and neutralization products sulfuric and nitric acid, lime).

The basis of RW radionuclide constitution is formed by uranium and its long-lived
radioactive products — thorium-230, radium-226, lead-210, polonium-210 con-
tained in the initial uranium ore. They are the main o, B- and y- radiation sources
and define radioactive background of wastes. It was established that disturbance of
natural radioactive equilibrium during ores processing as well as different radionu-
clides migration ability resulted in essential shifts in relation of nuclides specific
activity. Exposure rate of y-radiation in RW layer varies exceeds 10000 uR/hour.
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The most dangerous fact is that radioactive wastes are in water-saturated state. The
degree of pores filling by water varies from 82 to 100% and amounts to 99% at the
average. The main part of RW volume contains free water that formed water-
bearing horizon. Water is highly mineralized with pH 5,7-8,7.

Generally, water chemical and radionutlide content is characterized by essential
excess of background values typical for natural water. The permissible concentra-
tions of most chemical components and all radioactive nuclides are exceeded one-
two exponents. This fact testifies the current leaching of chemical compounds and
radioactive nuclides from solid radioactive wastes and their water migration. Zones
of underwater pollution were formed within the dumpsite location due to prevalent
migration of chemical compounds and radionuclides. Pollution zones reach rivers
Konoplyanka and Dnieper where contaminated underwater fall into surface water.

Besides, the zone of radioactive pollution 3,0 m thick was formed under the tailing
site as a result of radionuclide migration from RW layer to natural soils. Maximum
exponential dose of y-radiation over 60 puR/hour and high specific radionuclides
activity (11-102% on average from initial specific activity in RW layer) is typical
for this zone.

The results of carried studies describe the dumpsite «D» as a source of radioactive
and chemical pollution and confirm the earlier conclusions about their negative
environmental effect. Thus, according to the data of preliminary ecological studies
and mathematical modeling obtained by Institute of Geologic Sciences and Ukrain-
1an Institute of Mineral Resources, it was established earlier that dumpsite «D» is a
source of chemical and radionuclide pollution for soils, surface and bottom water

[6].

Composition and properties of radioactive wastes accumulated within Dnieprodz-
erzhinsk and Dnepropetrovsk region as well as conditions of their storage promote
the further growth of radioactive and chemical pollution. Prevention of growth of
further environment pollution needs special measures including elimination of pol-
lution sources, waste isolation and their second burial.

Utilization of radioactive wastes and deactivation of living zone are the problems
that must be solved- at municipal, state and international level. The «Program of
Outcome of City Dnieprodzerzhinsk from Ecological Crisis for 2000-2005» (7]
reflecting the problem of radioactive contamination was developed according to the
Decree of President of Ukraine «About Ecological-Economic Experiment in cities
Krivoy Rog, Dnieprodzerzhinsk, Mariupol and Zaporozhie» (No 235/97 from June
11, 1997). But it is necessary to attract foreign investors, technical or financial sup-
port for solution of the problem of radioactive pollution.
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