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B HacTosiata cTatus ca pasrnefaHu NPUHLMANHY NOLXOOM 3a TexHu4eckata MWKBUAaLUMs Ha ypaHonpepaboTeaHeTo B Penybrivka Bbrrapusi u no-cneuuanto B
ByxoBckoto none. MocoyeHu ca napameTpuTe, CbCTOSHUETO, €TANUTE, Bb3MOXHUTE HaYMHW HA NIMKBIUAALIMOHHNS NPOLIEC C NapanenHa oLeHKa 3a eKONOTUYHNS PUCK
oT TsX. 3aknioyeHneTo o6obluaBa pesynTaTv U NofYepTaBa NPeMMyLLECTBATA Ha B3PUBHUS METO Ha pa3pyluaBaHe Npy Tesn “paanoakTUBHO 3aMbpCeHU” YCroBus

Ha NUKBUAALMOHHA paboTa.

OCHOBHW MAPAMETPU HA NNKBUAMPALLATA CE
YPAHOLOBVBHA 1 YPAHOTMPEPABOTBATENHA
JENHOCT B BYXOBCKOTO PYAHMYHO MNOJE

YpaHogobusa B Bbnrapusi ce opraHuavpa ¢ OTKpUBaHETO
npe3 1920 rog. Ha nbpBOTO 3a cTpaHaTta Haxogule pas-
MOMNOXeEHO B [OTEHCKWS pa3noMeH CHOM CEBEPHO OT CErallHus
rpag byxoso.

MbpBUTE MPOYYBATENHM KaHaBKM, Mamnkv kapuepw, [ge
LaxTW 1 edHa WonHa ca u3paboTku npaseHn B nepuopa 1936
— 38 roa., a npe3 1939 rog. Ot Tax ca gobutn okono 300 ToHa
ypaHoBa pyaa.

Cnep 13BeCTHO NpekbCBaHe B nepuofa Ha BorHata 1941 —
44 rop. MpoyysaTenHute u [obuBHUTE paboTn ca npogbi-
XEHM, KaTo e odhopmeHo ByxoBckoTo pyaHo none ¢ 06ocoberm
peseT Haxoguwa - ‘ToteH” 1, 2, u 3, “Yamunos kambkK’,
“Bopue” n "Yopa”. [lobneaHaTa OT TO3W paioH pyga CbCTae-
ngBa okono 26% oT obwWwoTo 3a CTpaHaTa KOnM4yecTBO, a
CbObPXaHNeTo Ha ypaH B Hes e okono 0.084%.

[obvebT B paitoHa € W3BbPLIBAH NPEAMMHO N0 NOA3EMEH
HauwH, a npe3 1987 roa. 3anoyBa W npunaraHeTo M Ha
reoTexHonornyeH [obus upe3 6MOKOBO U3MyKBaHE CbC
COAOBM pas3TBOpu. Te3n [Ba HauvMHa Ha p[obuBaHe Ha
ypaHoBaTa CypOBWHA NpefonpepensT U nocrefsawara s
npepabotka.

Mpe3 1947 rog. E nycHaT B AelCTBME MbPBUAT Y HAC 3aB0a
3a npepaboTka Ha ypaHOBa pyga, MOCTPOEH B CEBEPOM3-
ToYyHaTa Yact Ha noneto okono 1 km ot ByxoBo. Toi ce
OTHacst KbM MHOrOKanauuTeTHUTE npepaboTBaTeNHM 3aBOoay,
kouTo 06paboTBaT KOMMYECTBO pyda C BMCOKO A0 CPenHo
CbbpXaHne Ha ypaH. TexHonoryHaTa CTpyKTypa Ha 3aBofa
e obocobeHa B LIECT crpagHM komnnekca (yHKLMOHAMHO
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00Bbp3aHWM N3BBPLLBALLM LISANOCTHA NpepaboTka, oboratasa-
He, copbaLus N M3BNUYAHE Ha YPaHOB KOHLEHTPAT Npu ABe
OCHOBHM (ha3n — aMOHMeB ypaHur-kapboHaT W TpuypaHoB
OCMOOKMC NpeSCTaBMsBALLYM Na3apHK NPOAYKTU.

lMpe3 mbpBuUTE roanHu Ha paboTata Ha 3aBoda — oT 1947 oo
1956 roa. oTNagbKbLT OT NpepaboTkaTa e U3XBbPISH AUPEKTHO
B Hamupalata ce mog 3asoga p. AHewHuua, a creg To3w
nepvog KoM 3aBOfAa Ca W3rpafeHn MoeTanHo ABe XBOCTOXpa-

HUMMLLA ¢ 0BLLa noLL okoro 560 000 M.

Kato usno peitHoctta no pobwea u npepaboTtkaTta Ha
ypaHoBaTa pyaa B paWoHa e npeawssukana aebanaHc B
KOMMNOHEHTUTE Ha OKOMHaTa cpeda, 3aknioyasal, ce B
HapyllaBaHe Ha naHgwadTHaTa CTpyKTypa, 3aMbpCaBaHe Ha
MOBBPXHOCTTA KaToO LAMO OT TpaHcmopTa Ha pygaTta u
[ENOHMPAHETO Ha CKkanHu Macy oT pyaofobusa BbB opmata
Ha TabaHu, 3aMbpcsBaHe Ha NoA3eMHIUTE BOAM, 0CODEHO cnea
MpuraraHeTo Ha reoTeXHONOMMYHIS HauyuH. Han-cepuosnute u
npobriemMaTuyHu 3aMbpcsBaHUS Ha parioHa obaye ca OT
paboTata Ha 3aBoga. M3XBbpNAHWAT Npes MbpBUTE rOAWUHM
OTNagbK AMPEKTHO B KOPUTOTO Ha p. AHELLHWULA e [OBENo Ao
CEPUO3HU HATPynBaHWS MO NOPEYNeTo, MOMYyNApHU KaTo
“PaanuB AHa’, nnowTa Ha kouTo ce oueHsiBa Ha 120 ha.

WHTeH3nBHMAT ekonornyeH AebanaHc obxsalla kaTto usno
ByxoBckoTo pygHuMyHO norme B obxBaTa Ha KoeTo monagat
3emnuuiata Ha HaceneHuTe Mecta — Kpemukosum, AHa, MopHu
Borpos, CecrnaBuu, ByxoBO CbC CEpPMO3HO NOBMMSH OT
[obuBHaTa AENHOCT ropckM U 3eMeaenckn oHa. 3ambpesiBa-
HMSITa ca NpegusBMKaHW CrieAcTBue npepaboTBaTenHata
LENHOCT.

O6LaTa HenocpefCcTBEHO 3acerHata nnowy Ha panioHa e
160000 gka, B ypbaHM3mMpaHaTa YacT Ha KOSTO XWUBEAT OKOJO



10200 xutenu.

CHCTOSIHUE U ETAMM HA IVKBUIALMOHHMSA
MPOLIEC

[eiHocTute no gobuea u npepaboTkaTa Ha ypaH B CTpaHaTa
ca MpeKpaTeHn LSANOCTHO Ype3 HOPMATMBEH MPaBUTENCTBEH
BOKyMeHT — [locTaHoBneHne Ha MuHMCTEpCKMS CbBET mpes
1992 rog.

C ToBa ce cnara 1 Ha4anoTo Ha NUKBMAMPAHETO Ha nocne-
[UUMTe BBPXY OKOMHaTa cpefa OT MMHOZOOMBHATa M npepa-
BoTtBaTenHa AeHOCT B paiioH byxogo.

C MocraHoBneHue Ha MC - Ne56 ot 1994 roa. ce pername-
TMpa noeTanHaTta NMKBMAALMS Ha NocreauuuTe 3a OKoNHaTa
cpeda ot ypaHopobuBHaTa v ypaHonpepaboTBaTenHaTa geu-
HOCTH, KaTO Ca BbBEAEHW W PasfnyHK eTanu 3a NUKBUAMPaHE
Ha Te3u nocneauuy. Etanute ca cbobpaseHu ¢ KOMMMEKCHOTO
3amMbpCsBaHe M Bb3MOXHOCTUTE 33 Bb3CTAHOBSBAHE M MpOC-
negseaHe Ha OanaHca Ha 3acerHaTuTe ekocucTeMu U ca
OpraHu3upaHu — TEXHUYEeCKa INKBUAALMS, TEXHUYECKA PeKyn-
TMBaUusi, OMONMOrMyHa peKynTUBaLMs, O4MCTKA Ha BOAW W
MOHUTOPWHT NpU 3acerHaTuTe TepUTopum 1 0BeKT!.

Mpu OTOENHUTe eTanu OT camusi MPOLEC Ce reHepupar
PasNMYHA MO BML WM C pasnMyHa CTereH paavoaKkTUBHO W
APy 3aMbpCsBaHMUS, KOUTO M3WCKBAT M PasnMyeH HauMH Ha
MOHATaTbLHO TPETUPaHE.

MpUHUMAHO Te MoraT f[a Cce pasdensT Ha MpoaykTh Ot
NUKBUOALMATA HA OTpaCchMa Karto LAMO W MPOAYKTU reHepu-
paHu B NpoLeca Ha camarta NUKBIAaLmS.

KbM nmbpBata rpyna oT NUKBMOaLMATa Ha ypaHodobueHaTa
YacT MoraT Ja ce OTHecaT OCHOBHO HacunuLiaTa, Kapuepute,
OKOIOLIAXTOBUTE MPOCTpaHCTBA W M3NuBHUTE Boau. OT
NUKBMOALMATA Ha ypaHompepaboTBaHETO OCHOBHUTE EKOmMo-
MYHM npobnemu MaBaT OT pasnuBuTe, (hOpMMPaHW MNpeau
WU3rpakaaHeTo Ha XBOCTOXPaHWIMWA M OT HEKOPEKTHOTO
NMKBUOMPAHE Ha XBOCTOXPaHUINLLA.

Bb3cTaHOBSBAHETO Ha EKOMOTMYHOTO PaBHOBECKE NPM TO3M
TMN M3TOYHMUM Ha 3amMbpcsiBaHe ce 0asupa OCHOBHO Ha
TEXHMYecKaTa U GMoNoruyHa pexkynTueaLmu.

Mpy NUKBMAALMOHHWUTE [EeWHOCTW obXBallal ypaHo-
npepaboTBaTENHUAT OTpachi — npepaboTBaTenHUTe 3aBoaMu,
B cnyyas MXT “MeTanypr’ ce Hanara TexHU4ecka nukBKUaaLms
Ha oTgenHuTe obekTu OT 3aBofckaTa WHPaCTpyKTypa, npu
KOETO Ce TreHepupaT HOBM OTMagbUM C  OnpedeneHo
PaAvoakTMBHO 3aMbpCsBaHe.

Tyk TpsbBa pa ce 0ObpHe BHMMAHME Ha HAMMYMETO Ha
3[paBHO eKonorMyeH puck npu OTAenHuTe Yactm oT
W3MbITHEHWETO Ha TO3U BMA JIMKBMAALMOHHA AEMHOCT. Puck
Bb3HMKBALL, NMPU paspyluMTenHuTe paboTn B 3aBUCMMOCT OT
npunaraHuTe NOAXOAM Ha paspyliaBaHe — PbYHO MEXaHWYHO
WK 4pe3 B3pMBEH METOL; PUCK MPWU TOBApOPa3TOBAPHUTE
paboT M puCK NpWM [ENOHWpaHeTO Ha MaTepuana oT
nUKBMaAUMSTA.
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Bb3MOXHW HAYMHW 3A TEXHUYECKA NNKBNOALINA HA
CrPAON Y CbOPBXEHME OT
YPAHOMPEPABOTBATEJTHATA IEMHOCT W OLIEHKA HA
EKONOTMYHMA PUCK OT TAX

LlenTa Ha NMKBMgaUMaTa Ha NPOWU3BOACTBEHUTE CTPYKTYPU
(crpag W cbopbxeHus), Ha ypaHonpepaGoTBaTenHata
[EMHOCT e NpemMaxBaHEeTo Ha BIUCOKO PaaMOaKTVUBHO 3aMbpCEH
(hoHA 1 Cb3faBaHe Ha pearnHu ycrnosus 3a paboTHa cpefa Ha
HEroBO MSICTO.

CamuaT npouec Ha NUKBMAAUMSTA Ha NpOW3BOLCTBEHUTE
CTpykTYpu Ha XM “MeTanypr’ npemuHa npes mbpeaTta Yact
Ha TexHuyeckaTa NMKBMLaLmMs — paspywmTenHute pabotw.

Yact ot otgenHute nogobektn Bsxa paspyllaBaHn upes
PBYHO-MEXaHM4YEeH Ha4YMH U YacCT Ype3 npunaraHe Ha B3PUBHNA
Ha4uH.

n npn nBata Ha4duMHa Bsixa CnaseHn U3MCKBAHUATA Ha
CneuwanmvlpaHMTe KOHTPOITHKM OpraHn C orneg UAnocTHo
npenorepaTABaHe Ha 3PaBHO-EKOJNTOTMYHUAT PUCK. B Hactos-
wara p860Ta Ce npencrtaBsa OLUEHKa 3a eBeHTyalHaTa npuopu-
TETHOCT npwn V|36opa Ha No-noAxoAsLl Ha4nH.

[MpobremMH1TE OEAHOCTY NPY pa3pyLIaBaHETO Cca NPOAbIHKM-
TEMHOTO M3naraHe Ha paboTHWUMTE B YCMOBWSA Ha cpeda C
nosuileHa pagnoakTMBHOCT, AONUPBT UM A0 PafMOaKTUBHO
3aMbpCeHn NpeaMeTH 1 OTnadbLK; reHepupaHeTo Ha NpaxoBo
3aMbpCsBaHe W HErOBOTO Pa3npoCTpaHeHue.

Mpn pPbYHO-MEXAHWYHMS Ha4WMH MbpBuTE fBa hakTopa ca
LOMVHMpALLYW, MOpaaM KOETO Ce Hanara W orpaHuyeH NpecTon
Ha paboTHWST nepcoHan Ha paboTHUTe niowaaku. Tyk
yNpaBneHNeTo Ha 3APABHO-EKONOMMYHUAT PUCK CE CBEXaa
OCHOBHO [0 OrpaHW4eHMst B NPeCTOs W eKUNupaHe C
NOAXOAALM NPEANasHN 1 3aLuTHIN obnekna u akcecoapu. Ako
TOBA CE OTYETE KATO HEJOCTaTbK, TO TOW BIUsie BLPXY ronemm
rpynu  oT paboTewy, KOeTo Cb3gaBa W Mo-ronsMata
Bb3MOXHOCT 3@ PUCK OT YyBpeXdaHe Npu HecraseaHe Ha
OTOenHWTe uanckBaHus 3a GesonacHocT [MpuemaHeTo 3a
EMMMUHUPaHE Ha EBEHTYarHo npaxoBO 3ambpcABaHe npw
TO3W HaYMH CbLUO He € u3uano obesneyeH. Magawmte ot
onpefefieHa BUCOYMHA CTPOWTENHW OTMafbuM Cb3aasar
OnpefeNieH KOHTYp Ha 3aMbpcsiBaHE, Makap M C Masku
pasmepu.

MMpunoxerusaT npu noBeveTto 06ekTn (ocobeHo nogobekT Ne7
“Cylka’) B3pMBEH HAYMH MOKa3a W3KMIOUMTENHO [06pM
pesynTaTu.

Mpn Hero ce aHraxupaT MuHUManeH Gpon paboTHUUM,
rMaBHO B NpobuBaHeTo Ha OTBOPM 3a MonaraHe Ha B3puBa U
NpY MUHUMATHO BPEME Ha NPeCTOM B YCroBMATa Ha cpeda C
BMCOKa CTEMEH Ha paanoaKkTUBHOCT.

KoHTypa Ha npaxoBoTO 3aMbpcsiBaHe, onpeaeneH Ha 6asa
peaneH MOHUTOPUHT MO BpeMe Ha B3pUBA MOKa3Ba, Ye



NPOMEHNUTE B 3aMbpPCSABAHETO OT npax B paguyc ot 30 meTpa
ca B He3HauuTenHu — ot 0,63 mg/m3 npeau B3puea, o 0,72

mg/m® crien Hero. Hello noBeye He ce MPOMEHST MOLLHOCTTa
Ha Jo3aTa Ha BbHLUHO rama-nbyeHne 75 — 310 mR/h; namepe-
HO KOHTaKTHO OeTa-paanoaKkTMBHO 3aMbpCcsiBaHe W crieLudmny-
HaTa PagMoaKTUBHOCT Ha PajoH onpedeneH Ha 1 MeTbp OT
MOBLPXHOCTTA Ha paspywaBaHus 00ekT. Bcuukm TE3M
nokasaTen ca MOHMTOpWHroBaTa 0a3a 3a OleHka Ha
pasceiBaHETO Ha PagMoaKTMBHOTO 3aMbpCsiBaHe M TSXHOTO
noBefeHNe [O0CTaTbYHO KPacHOpPeuMBO Nokassa npeHebpe-
XUMUTE BIWSIHUSE BbPXY OKONHATa cpeda crieacteue mpoueca
Ha B3puMBsIBaHE.

Beuukm U3MepBaHUA Ca U3BbPLUEHW MpU OTYUTaHe U Ha
napamMmeTpuTe Ha aTMOCCbepaTa, KOETO ' npaBn CbNOCTaBMMun
C pe3yntatute OT KOHBEHUMOHaNHNTE METOOMN.

lMocTuraHeTo Ha Te3u e CriefcTBUE OT MPUIOKEH MeToq 3a
ynpaBreHne Ha B3PVBHYS NPOLIEC B YCMOBKSITA HA B3pMBSBaHE
Ha pafMoaKTMBHO 3ambpceH Matepwan. [lpuHuunute ca
cnegHuTe:

- OxapakTepusupaHe peneda Ha TepeHa U Bb3MOXHU
Bb3AYLUIHM TEYEHNS);

- KOHKpeTM3WpaHe Ha TOUHWTE peanHu pascTosHUS OT
B3pWBEHMS! 0DEKT [0 MOTEeHUManHo 3acTpalleHuTe
0beKkTM 1 onpedensHe Ha omacHata W OxpaHsema
30Ha;

- KknacuduuMpaHe Ha BMOOBE 3axpaHBaHMA Ha
obekTa, MaLvHW, NPUOOPU, CHOPBXEHWS, TUMOBE
HOCELUM KOHCTPYKUMW, BWAOBE UM Ha4MH Ha
WU3MbIHEHNE HA BLTPELLHM W BbHLUHN CTEHY;

- ONTMMW3MPaHe NoCcoKaTa Ha nafaHe Ha 0bekTa;

- onpegensHe Opost OT eTanu NpW W3MbIHEHWe Ha
pa3pyLuaBaHeTo Mo B3PWUBEH HAUMH W KOHKpeTHaTa
TEXHOMOMUS  Ha  U3MbIIHEHWE  HEeneKTpUYeckust
(‘HOHEN” ¢  MWNMUCEKYHBHO  3aKbCHEHME) W
enekTpuyecka (Mpu BTOpUSt eTan — “BTOPWYHO
B3puBsiBaHe");

- M34MCrsSiBaHe UM OMpedensHe Ha napameTpuTe Ha
npobueHo B3puBHWUTE paboTW, BKMIOYBALM B
KOHKPETHWS Ccryyail; cneuudumyHa gbnbounHa Ha
3apsgHoTo npocTtpaHeTBo 140 — 190 mm; ouameTsbp
Ha 3ap. [poctpaHctBo — 35 — 40 mm; tvn BB-
npaxoobpa3HO aMOHMEBO CENUTPEHO-NATPOHUPAHO;
ONTUMANHO KOMWYEeCTBO B efuHu4eH 3apsig 0,055 —
0,065 kr; obw 6poit Ha 3apsguTe B rpaHULMTE Ha
680 — 790 6p., pascbCpeaoTOYEHN BbB BPEMETO OT
“MUTHOBEHO” B YETUPW CTEMEHHW WUHTEpManu a0
2000 mc;

- chleumduyHITE MEpKM 3a TEXHO 1 eko HesonacHocT,
CUIYPHOCT 11 HAAEXHOCT Ce Mnoapasgensr Ha
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“npeaBapuTenHO-NPOUNAaKTUYHN",  “TEXHOMNOTMYHM’
“ “nocnegalyn’, W3BLPLUBAHM HEMOCPEACTBEHO
crne  B3pWMBHUS  Mpouec.  XapakTepHn  ca:
npeaBapuTeneH OEMOHTaX Ha BCUYKM MaLUKHK,
CbOPBXEHNs, TPbOONPOBOAM M Op., BOLOHAMOPHO
U3MWBAHE Ha HOCELWM KOHCTPYKLMM, CTEHW W Op.,
crnassaHe W cbobpassiBaHe C M3NCKBaHWATa Ha
MBTBP n gp. HopmaTuBHM [OKYMEHTM, Kacaely
B3puBHMA  mpouec.  [lpu  um3kniouBaHe  Ha
B3pPUBSBAHETO, CrefBa He3abaBHO NUKBMAMpaHe Ha
NpaxoBOBbL3AYLUIHMA 0bnak MNOCPeacTBOM 06eMHM
BOZHM 3aBECU W EKpaHU.

Taka NoCOYEHUTE OCHOBHM MPUHLWMK Ha B3pUBEH MPOLIEC B
paguauMoHHa cpefia ca GasoBata 4acT Ha [poekT 3a
WU3BbLPLUBAHE Ha CreLuannuanpanu B3pUBHN paboT, KOWTO OT
CBOSI CTPaHa € CboBpaseH C BCUYKM 3aKOHH, Hapeadm 1 HopMK,
KacaeLy aTOMHa eHepriis, paanaLMoHHa 3aluTa, keannduka-
umst n ap. CblueBpeMeHHO C TOBa MpoekTa € CbIflacyBaH C
HEOBXOANUMITE KOHTPOMHM 1 3aUHTEPECOBAHN UHCTUTYLINMN

Bb3 ocHoBa Ha HabntoaeHusTa v aHanu3uTe 3a OCHOBHUTE
YCNOBMSI B KOWTO CE€ Hanara paspyllaBaHe Ha Crpagu u
CHOPBXEHWS MOXKeE [1a CE HanpaBu CIeHOTO 3aKIKYEHNe:

1. He ce HabniogaeaT 3HauMMM pasnuku B KOHTypa Ha
NpaxoBOTO 3aMbpCsiBaHe NPW BaTa HauMHa Ha paspyluaBaHe
(“mexaHnyeH”, “B3puBeH’).

2. Tlpn B3pMBHMS HAYMH Ce OrpaHMyaBa MpecTos Ha
obcnyxsaly nepcoHan B paboTHata cpefa.

3. [pn HopmamnHu atMoCcepHM YCROBUS PadMOaKTUBHOTO
BMMSHWE B OKONHAaTa Cpesa € He3HaYMTESTHO.

4. B3puBHWAT MeTOA € NPeanoyMTaH Thid KaTo efpuHaTa Ha
paspyllaBaHata Maca € YyaoGHa 3a TOBapo-pa3ToBapHM
pabotu.
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This paper reviews the major solutions for demolition of Uranium production sites in the Republic of Bulgaria, emphasizing on the
existing sites in the Buhovo Mining Area. It briefs the characteristics, the current conditions, the proposed project phases, and the
feasible solutions for demolition of the sites, and presents an evaluation of the environmental risks associated with each method. In
conclusion, it summarizes the findings and highlights the advantages of the blast method of demolition for this type of radioactive

sites.

BASIC CHARACTERISTICS OF THE URANIUM MINING
AND PRODUCTION IN THE BUHOVO MINING AREA

The Uranium production in Bulgaria began in 1920 in the first
Bulgarian Uranium Mine located in the Goten Phacoidal Fault
to the north of the town of Buhovo.

The first exploration trenches, small pits, two shafts and one
adit were build in 1936-1938, and in 1939 the annual
production of the mine was approximately 300 tons of uranium
ore.

The Uranium production stopped during the WWII (1941-
1944), however the research and production were relaunched
after the war, and expanded into the Buhovo Mining Area,
which contained 9 separate mines: Goten 1, 2 and 3; Chamilov
Kamak, Borche, Chora, etc. The Uranium production of the
area was approximately 26 % of the national Uranium
production. The Uranium ore mined in the Buhovo Mining Area
contained approximately 0,084 % Uranium.

The mining operations were conducted primarily under the
surface. Geotechnological block lixiviation by sodium solutions
was introduces in the area in 1987. These two mining methods
constrain the processing of the Uranium ore.

The first Uranium processing plant in
Bulgaria was build in 1947, 1 km north-
east of Buhovo. It was a multipurpose

plant for processing ore with high or

average Uranium content. The plant
consisted of 6 integrated technological
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units which performed the complete
processing, dressing, sorbing and
extraction of Uranium concentrate in two
basic forms: ammonium-uranil-carbonate
and 3-uranium-8-oxide, which were sold

on the market.

In the early days (1947-1956), the production waste was
dumped directly in the Yaneshnitsa River, which floats in close
proximity to the plant. Two permanent tailings ponds with a
total capacity of 660,000 m? were build later.

The environmental effects of the Uranium production in the
area are: destruction of the landscape, surface pollution from
the ore transport facilities, deposition of waste earth and rock
material in waste banks, pollution of the ground waters,
especially after implementation of the geotechnological
lixiviation, however, the most severe environmental damage
results from the operation of the processing plan. The waste
dumped directly in the Yaneshnitsa River resulted in large
waste deposits in the river bed, known as “Yana Spillover”,
with a total estimated area of 120 hectares.

The severe environmental disbalance extends to the whole
Buhovo Mining Area, which includes: the villages of
Kremikovtsi, Yana, Gorni Bogrov, Seslavtsi and the town of
Buhovo; and seriously damages forest and agricultural areas.
As noted above, the pollution results primarily from the
processing operations.

The total impacted area in the region is approximately
160,000 decares, which is inhabited (primarily in the urban
parts) approximately 10,200 people.



CURRENT STATE AND PHASES IN THE PROCESS OF
ENVIRONMENTAL REHABILITATION.

In 1992, the Decree of the Council of Ministers terminated all

Uranium production in the territory of the Republic of Bulgaria
and launched the process of environmental rehabilitation of the
Buhovo Mining Area.
Decree No. 56 of the Council of Ministers dd 1994 defines the
staged rehabilitation of the environment from the impact of
Uranium mining and production operations. The phases take
into account the complex pollution, the feasible rehabilitation
solutions and the changing balance of the impacted
ecosystems. The decree defined the following phases:
demolition of the production facilities, mechanical rehabilitation
biological rehabilitation, cleaning the water pollution and
monitoring the impacted areas.

The different phases of the environmental rehabilitation
process take care of different types and levels of radioactive
and other physical, chemical or biological pollution, which
require different rehabilitation procedures.

The types of pollution can be subdivided into two categories:
pollution generated by the mining and the processing
operations and pollution generated in the process of demolition
of the production facilities and environmental rehabilitation.

The first type of pollution includes waste piles, banks, pits,
quarries, damaged areas around the shafts, waste waters.
However, the most serious problems are the waste deposits in
the river bed of Yaneshnitsa River, which accumulated before
the building of the tailings ponds, and the impact of the
inappropriate  demoliton of the tailings ponds. The
environmental rehabilitation for this type of pollution involves
primarily mechanical and biological procedures.

The second type of pollution includes the mining and
processing infrastructure, in this case, the Metallurg
Processing Plant. However the demolition of the processing
facilities will render new radioactive waste.

We have to take consideration of the environmental risks
involved in the different implementation stages of the plant
demoalition. The environmental risk in general, depends on the
following: the method and the concrete solution for the
demolition of the plant. There are two feasible solutions, one
involves manual and machine demolition, the other — blast
demoalition; the transportation method of the resulting waste;
and the depositing of the waste material.

FEASIBLE SOLUTIONS FOR DEMOLITION OF THE
URANIUM PRODUCTION FACILITIES AND EVALUATION
OF THE ENVIRONMENTAL RISK.

The purpose of the demolition of the production facilities
(buildings and equipment) for mining and processing Uranium
is to eliminate the high radiation in the area, and to provide
normal work condition on the site.
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The first mechanical stage of the demolition process of the
Metallurg Processing Plant is already completed. Some of the
facilities were demolished manually or by demolition machines,
the other — by pinpoint blasts.

The implementation of both methods met all requirements of

the relevant control authorities concerning the health and
environmental risks. This paper describes the method of
prioritizing and selecting the appropriated demolition method
during this stage.
Some of the problems during the demolition process are the
prolonged exposure of the workers to radioactive radiation,
contact with radioactive waste and objects, generating
mechanical pollution (dust) and its distribution.

The first two problems dominate the manual and machine
demolition of the facilities, and require a brief stay of the
workers on the project site. Here, the management of the
health and environmental risk boils down to limiting the period
of time when the workers are on the site, providing appropriate
protective equipment and clothing. Any failure to meet the
health and environmental requirements results in unreasonably
high health and environmental risk. This method of demolition
also fails to eliminate the dust pollution completely. The falling
pieces of the buildings and the construction waste create a
distinct area impacted by dust pollution, but it is smaller that
the impacted area when using blast demolition.

Blast demolition was used for most of the facilities (especially
for the demoalition of facility No 7 - Sushka). The demolition of
facility No.7 required minimum number of workers, who made
holes in the building and placed the explosives for a minimum
time and in highly radioactive environment.

The scope of the dust pollution, determined during
monitoring the blast operation indicated that the changes in the
amount of dust within 30 m of the blast are very small. The
level of the dust increased from 0.63 mg/m® before the blast to
0.72 mg/m® after the blast. In addition to that the gamma-
radiation remained 75-310 mR/h, the beta-radiation and the
specific radioactivity of Radon at 1 m of the surface of the
demolished structure did not change. This information
indicates that there is only negligible environmental impact
from the blast.

All measurement were taken with respect to the
measurement of the atmosphere, which enables comparison
with results measured by conventional methods.

The lower environmental impact of this demolition method
results from the method for management of the blast of the
radioactive material, which is governed by the following
principle:

5. description of the landscape and all air-drafts and
currents.

6. determining the distance from the demolished objects to
potential objects of impact, and defining the safety
(guarded) zone around the blast.

7. classification of the types of power and utilities supply to
the facility, machines, instruments, types of bearing
structures, construction of external and internal walls.

8. optimizing the direction of falling of the demolished object.



9. defining the number, sequences and stages in the blast
demolition on non-electric detonation (NONEL with delay
of milliseconds) and electric detonation (in the second
demolition phase — secondary blast).
estimating and defining the parameters of the holes,
including specific depth of the charge hole of 140-190
mm, diameter of a dice. Space 35-40 mm; type BB
pulverous ammonium-nitrate - cartridged, the optimal
quantity for one charge — 0.055-0.065 kg, total number of
charges for the building/facility — 680-790 units, blast
separated in time by 4-stage intervals of up to 2000 ms.
11. specific data of the environmental and health safety, and
classification as  preliminary, technological and
supplementary actions immediately after the blast
process. One of the characteristics of the process is the
dismantling of all machines, equipment and pipes,
washing with high-pressure water of the bearing
structures, walls, etc, meeting or achieving compliance
with all labor safety and health provisions and other
regulations applicable to the blast process. Immediately
after the blast, the dust is liquidated by water curtains and
screens.

10.

These basic rules and principles of the blast process in
radioactive environment are the fundamental concept of the
project implementation for blast demolition of the plant facilities
and infrastructure. The project is customized to specialized
blast operations, and is in compliance with all applicable
legislation, including those concerning the use of nuclear
energy, radiation protection, qualifications, etc. At the same
time, the project is coordinated with all respective control
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authorities and parties, who have any interest in the project
implementation (institutions)

Based on the observations and analysis of the conditions
and restrictions for the implementation of the demolition phase
of the project, we can make the following conclusions:

1. There are no significant differences in the extent of
the dust pollution resulting from the two different
demolition methods (manual and blast).

2. The blast demolition ensures lower exposure of the
workers to radiation.

3. In normal atmospheric condition, the environmental
impact is negligible.

4, The blast demolition method should be preferred,

since it renders waste material of size, which facilitates
the load and transport operations.
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