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B pamkax pepepanbHoii LieneBoii nporpammbl «06ecrne-
YeHue AfepHoli U paguaLMoHHoli 6e3onacHocTn Poccun Ha
2008 rop u Ha nepuop ao 2015 ropa» npeaycvmaTpuBaeTca
Hayasno peabunutaumm 06beKTOB 1 TeppuTopuii Kuposo-Ye-
MeLKoro XMMmn4eckoro KOM6mHara, 3arpAa3HeHHbIX panoaK-
TUBHbIMY BeLLleCTBaMM B npoLiecce NPoU3BOACTBA A€ PHOI0
TOnNMBa.

Ha Kwuposo-Yermernkom XUMHYECKOM KOMOWHATE
(KUXK), moctpoennom B konite 30-X T0/I0B, B OCHOBHOM
BBIIIOJIHSIIUCH PAOOTBI, CBSI3aHHbIE C Peau3alieil BOCHHbIX
nporpamm. B cocrase koMGuHaTa ObLIN CO3/IaHbI TPOU3BO/L-
CTBEHHBIC MOIIHOCTU MO HepepaboTKe YPAHOBOTO ChIPbsi
nst mpousBojictBa rekcodropuga (IDY) u rerpadropuna
ypana (TDY), ucnobayomuxcs: B mpoiecce 060TaieHmst
SIZIEPHOTO TOILTHBA.

B mporiecce mpon3Bo/ICTBA CTOYHbIE BOIBI MTOIBEPTATIICH
OYNCTKE U PaIMAIlMOHHOMY KOHTPOJIO. TeXHOJIOTHYecKue
OTXOJIBI TTOCJIe MAaKCHMAJIbHOTO M3BJCYCHUS M3 HUX ypaHa
(TTyTeM BBIIETAYNBAHUSA B TOPSYEH a30THON KHUCJIOTE C T10-
cJeyToniell TPOMBIBKOH COTOBBIM PAaCTBOPOM) B BH/IE TTACT
PasMeIaIich B GETOHHBIX XPAHUINIIAX ¢ OMTYMHOMN THAPO-
uzossimeit (Ne 97 u Ne25(2-5)) uu B IPUTIOBEPXHOCTHBIX
COOPY’KEHHUSIX TPAHIICHHOTO TUIIA € TINHAHON THPON30JIS-
eit (xpanmrnmaNe25(1,7) nNe205(1,2) ). Huskoaktisnbie
IIJIaMbI Pa3Menauch B ItaMmoxpanuninax Nel (cexiust 3)
1 Ne3 (cm. puc). Herexnosornueckue TPO (3arpsisHeHHbIe
CTPOUTENIbHBI MYyCOp, TPYHT, CPEICTBA WHIMBUIYATBHOI
3AIUTHI U APYTOe 060PYIOBaHKE) MTOMEIIAI B TIPUTIOBEPX-
HOCTHBIC BPEMEHHBIE XPAaHUJINIIA TPAHIIIETHOTO THTIA C TJIH-
HstHOM Tuzpounsossiieii Ne25(6), Ne7(1-5).

B mporecce usrorossenus TDY u TOY noasepriauch
3arpsA3HEHNIO  OCHOBHBIE TIPOM3BOJCTBEHHBIX KOPITyca
kombuHata — 2, 2a, 93, TpyHTBI O]l HUMH, a TaKKe Me-
CTa 3aTIOJTHEHUSA ¥ CIUBA IUCTEPH /I TPAHCIOPTHPOBKA
suaknx PAO us kopryca 2a Ha 1miepepaboTKy B KOPILYC
93. Kpome rtoro, na o6bekrax npousBojpctsa TDY Oblia
3arpsi3HeHa TEPPUTOPHUs], IMPUJIETAIONIAs K ILJION[AJKaM
BbLAEPKKK TexHoporndeckux TPO mepex mepepaboTKOIL.
OTH TJIOMAIKYA CHAYATA PACIIOJIATaINCh MEXKIY KOpITyca-
MU 2 ¥ 2a, 3aTeM Ha MOBEPXHOCTU 3aKPBITHIX XPAHUJIUIII
— Ne25(1-5) m Ne25(7).
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The Federal Target Program “Russia’s Nuclear and Radiat-
ion Safety Assurance in 2008 and in Period to 2015” provides
for the beginning of rehabilitation of Kirovo-Chepetsky Chem-
ical Plant facilities and sites, contaminated in the process of
nuclear fuel fabrication.

Kirovo-Chepetsky Chemical Plant (KCCP), built in the
end of 1930ies, mainly performed the tasks related to the
implementation of defense programs. The Plant includes
industrial uranium processing capacities allowing the pro-
duction of uranium hexafluoride (UHF) and uranium tetra-
Jluoride (UTF), which are used in the process of nuclear fuel
enrichment.

In the course of production, sewage waters were subject
to cleanup and radiation monitoring. Process waste in form
of paste, after the maximum possible amount of uranium was
extracted from it (by leaching in the hot nitric acid followed
by soda rinse), was placed into bitumen-waterproof concrete
repositories (No 97 and 25 (2-5)), or into near-surface clay-
waterproof trench-type storage facilities (No 25 (1, 7) and
205 (1, 2)). Low-level sludge was stored in the sludge storage
tanks No 1 (section 3) and No 3 (Fig. 1). Non-process solid
radioactive waste (contaminated construction debris, soil,
personal protection kits and other equipment) was placed into
temporary near-surface clay-waterproof trench-type storage
Jacilities — No 25 (6) and No 7 (1-5).

UHF and UTF fabrication resulted in the contamination
of KCCP’s main production buildings (2, 2a, 93) and their
underlying soils, as well as the site of filling/discharge of cis-
terns transporting liquid radwaste for processing from build-
ing 2a to building 93. Besides, UHF production facilities also
included a contaminated area adjacent to the process solid
radwaste pre-processing cooling sites. Initially these sites
have been located between buildings 2 and 2a, and after that
— on the ground surface above the closed repositories No 25
(1-5) and No 25 (7).

In 1991, the Plant has stopped producing UHF and UTF,
and in the middle of 1990-ies it was sold to private owners. In
2007, following the ruling of the Kirov regional prosecutor’s
office, all KCCP facilities and sites ever used for uranium pro-
cessing came back into the state ownership and were trans-
[ferredtothe Federal State Unitary Enterprise (FSUE) “Federal
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B 1991 roxy mpoussozuctBo T'DY u TDY 6b110 mpekpa-
meHo, a B cepenue 90-x KoMOGUHAT GBI TTPOAH YaCTHBIM
smtiam. B 2007 romy, B COOTBETCTBHH € OTIPeieIeHeM TIPO-
Kypatypbl KnpoBckoit ob6sacti, Bce 0OBEKTBI U TEPPHUTO-
prun KUXK, sazgeiicTBoBanmble B mepepaboTKe ypaHOBOTO
ChIPbst, ObLJIM BO3BPALIEHBI B TOCYIAPCTBEHHYIO COOCTBEH-
Hoctb 1 nepenanbl OIYII «IlenTp ynpasienus denepasb-
HOI cobeTBeHHOCTBIO>. B 2007 roay no npockbe Pocaroma
nx obeaenosanu crerpamictbl PHIT «Kypuatosekuii wH-
ctutyt> 1 MocHIIO «Pajon». Belin usmepenbsl ypoBHU
3arpsisHeHus 31aHuil, TpyHTOB U PAO, IOMEIIeHHBIX B Xpa-
HUJIUIIA, BBIOGPAHBI TEXHOJOTHI PeabUIUTaui 0ObEKTOB 1
TEPPUTOPHI, a TaKKe OOPAIIEHNsT ¢ PaTOaKTHBHBIMU OT-
XoflaMu. BBISCHMIIOCH, YTO OCHOBHBIMHU 3arps3HSIONNMHI
pagnonykaugamu ssistiotest 27Cs, 9Sr, 228U, B oTIe1bHBIX
MecTax — JIpyrue JeJsiinecs paioHyKAN/IbL.

KOHLENLUA PEABWINTALIUU TEPPUTOPUUN U OBDEKTOB KUYXK

VmenHoaTHMCCTIETOBAHUS JIETJIN BOCHOBY « KoHTenun
peabumuTay pajualMoHHO-3aTPSI3HEHHBIX 00BEKTOB |
tepputopuii Kupoo-Uernenkoro XxuMmdeckoro KoMOuHa-
Ta, 00ecIIeYeHNs PAAMAIOHHON GE30MaCHOCTU HACEICHI
Kuposckoii obact», cosgannoii cnenuaauctaMmu PHIT
«Kypuarosckuit mactutyt» 1 I'YII MocHITO «Pamon».

KoHriemnust HartesieHa Ha BBIBOJL M3 SKCIIIyaTaun 00b-
exToB npoussozcTBa DY 1 TDY, peabuurtanuio 3paHmii,
TeppuTopuii, xpanuauii PAO u miaMoXpaHUIIHII, CO3/[aH-
HBIX Ha KOMOWHATe 3a BpeMs (DYHKIIMOHUPOBAHUS II€XOB,
nepepabaThIBABIINX yPAHOBOE ChIPbe, OOECIIEYEHNE YCI0-
Bl 6e301acHol pabOTHI epcoHaTa KOMOUHATA, HE CBsI3aH-
HOTO C PaJIMallHOHHO-OIIACHBIMEI PabOTaMHU.

OcHOBHBIE 3a1a91 PeabUINTAIIMOHHBIX PabOT — obecre-
yenue 6e30IaCHOr0 COCTOSHUS ILIAMOB U PafUOAKTUBHBIX
OTXOJIOB B XPaHWJINIIAX, A€3aKTHBAIK 3[aHuil 1 060py10-
BaHUs 11eX0B 110 npoussoactBy DY u TADY, nuxsuparvs
otaenbHbix xpanuauin PAO, mpekpalienue mocTyTIeHUs
PaIMOHYKJINIOB B TPYHTOBBIE BOJABI W JAPYTHE OOBEKTHI
OKPY’KaIOIIEH Cpe/Ibl.

Konnenmms onmpaercs Ha OmbIT peabu- "

JIUTAIIU JIPYTUX OOBEKTOB M TPUMEHEHUS
TexHoJoTul fesaktuBary. [Ipu ee paspa-
GOTKE PYKOBOACTBOBANUCH CJEMYIONINMA
nosioxkeausamu. [[lnambl B maMoxpaHmimg-
max 1 PAO B XpaHuminax HU3KOAaKTUBHbIX
OTXOJI0B, COCTABJIAIOLIME OCHOBHOH 00beM
NIpeHA3HAYEHHBIX /IS 3aXOPOHEHHST OTXO-
JIOB, JOJIKHBI TIEPEBOUTHCSA B MMMOOMIIb-
HyI0 POpPMY TIyTeM TIOMETICHUST B OTBEPIK-
JIATOIIYI0 MaTPUILYy WJIM OTBEPK/IEHHEM Ha
Mecte. CpeTHeakTHBHBIE OTXO/IbI, XPAHSIIIN-
ecst B OETOHHBIX COOPY/KEHUSX, COXPAHIB-
TITAX 3aIUTHBIE CBOWCTBA, CJIEIYET OTBEPIK-
JIaTh B MaCCUBE XPAHUJIUII W 3aIUIIATh OT
BO3/ICHICTBUSA BHEITHUX TIPHPOAHBIX (hak-
topoB. Xparmwiuia PAO cpeaneli akTus-
HOCTH, He UMeloliie GeTOHHBIX OCHOBAHUIA,
HEeOOXOAMMO TI0JTHOCTDIO IMKBUANPOBATD, a
OTXOJIbI PA3MECTUTh B HOBOM TIPOMEXKYTOU-
HoM xpanmuiie. Ilexa mpoussoacts [DY

Property Management Center”. In 2007, at Rosatom’s request,
specialists from RRC «Kurchatov Institutes and MosNPO
«Radon» have examined these objects, measuring the levels of
contamination of buildings, soils and radwaste in repositories,
and selected the technologies to be used for rehabilitation of
Jacilities and sites, as well as for radioactive waste manage-
ment. It was discovered that the main contaminants are *7Cs,
P8y and »8U, though some spots are polluted with other fissile
radionuclides.

KCCP FACILITIES AND SITES’ REHABILITATION CONCEPT

The above study makes the basis of the “Concept of
Rehabilitation of Radiation-Contaminated Facilities and
Sites of Kirovo-Chepetsky Chemical Plant and Assurance of
Radiation Safety of Kirov Regional Population” developed
by the Kurchatov Institute jointly with Radon.

The Concept is focused on the decommissioning of UHF
and UTF production capacities, rehabilitation of buildings,
sites, radwaste repositories and sludge storage tanks built at the
KCCP during the operation of raw uranium processing shops,
and assurance of safe working conditions for the Plant’s per-
sonnel not involved in radiation-hazardous operations.

The main tasks of the rehabilitation activities are: assur-
ance of the safe state of sludge and radioactive waste inside
the storage facilities; decontamination buildings and equip-
ment previously involved in UHF and UTF production; lig-
uidation of some radwaste repositories; and prevention of
Sfurther penetration of radionuclides into underground waters
and other environmental objects.

The Concept is based on the experience of other objects’
rehabilitation and use of decontamination technologies. The
Jollowing provisions underlie its development: Sludge con-
tained into sludge storage tanks and radwaste in low-level
waste repositories, which for the basic amount of waste to
be disposed of, should be immobilized by their integration
into a hardening matrix, or solidified on the spot. Medium-
level waste stored into concrete repositories, which maintain

1.

R

——

u TOY HYKHO BbIBECTH M3 SKCILTyaTallUK  |lInamoxpaHunuuie N1 (cekumsa 3)

— JI€3aKTNUBUPOBATh 060pleOBaHI/Ie n oT-
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The sludge storage tanks No 1 (section 3)
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MPABUTH €0 Ha MepPepaboTKY WK 3aXOPOHUTH, OUNCTHTH 3/1a-
HVIST M TIPUHSITD PEIeH e 00 WX TaTbHENTIEM NCTIOTb30BaHNH.
Teppurtopun, MOABEPIIINECS PAAMOAKTUBHOMY W XUMUYE-
CKOMY 3arpsi3HeHHUIO, HEOOXONMO TIIATETHHO 00CTEI0BATH,
peterye 06 ux GyyIIeM A0KHO OCHOBBIBATLCS Ha TIPOTHO3-
HBIX PacyeTax v IPUMeHeHNH MaTeMaTHYeCKIX MOJIEJIeil.

Takum 06pasoM, B paMkax paboT, HPeLyCMOTPEHHBIX
KOHIIEIIUEN, PEAI0JaraeTcsi MOJHOCThIO BBIBECTU U3
AKCIIyaTallui POU3BOACTBEHHbIE OOBEKTHI 37aHusA 93,
3aTEM Pa3MECTUTDb 3/IeCh IeXa 10 KOHAWITMOHUPOBAHUIO
PAO u orpaborath MeTObI 0OpAIEHNsT ¢ TEXHOJOTHYE-
CKVMU ¥ BTOPUYHBIMU OTXOJIAM.
[TmanupyeTcs ¢ TOMOIIBIO TEXHO-
Joruii u 06opyAOBaHUs (HUPMBI
«PENTEK»  nesaktuBupoBarhb
3ganue 100 (kopmyc 2a) u, Mo-
KeT OblTh, BOCCTAHOBHUTbL IPO-
uzBoactBo TADY mist mepeBosa
B Gosiee 6e30macHoe COCTOSTHUE
sanacoB [DY. Cuemyer Ttaxke
paspaboraTbh CIOCOOBI UMMOOU-
suzanuu trexsonornyecknx PAO.
OTXO0/Ibl, IOMEIIICHHBIE B XPaHU-
guia HerexHosormyeckux PAO, npeanojaraeTcs
OTBEP’KAATh HEMOCPEACTBEHHO B IIJIaMOXPaHUJINIIAX.
Paroak THBHO-3arPsSI3HEHHBIN TPYHT OYAyT /I€3aKTHUBU-
poBaTh Ha yCTAHOBKE PAJIOMETPUYECKON U BOAHO-TPABH-
TAIIMOHHOM ceraparuu.

O/HUM M3 KJIIOYEBBIX MOMEHTOB JIOJDKHO CTaTh CO371a-
HUe HA TEPPUTOPUH, T/le pa3MelleHbl MIJIaMOXPaHUJINIIA
KOMOUHATA, TPOMEKYTOUHOTO TTyHKTa Xpanenus PAO 06b-
emoM 100 Thic. M, B KOTOPBIii OyyT TTOMENMATh OTXO/AbI B
cepTudUIMPOBAHHBIX YIIAKOBKAX.

Ha miepBoMm aTare peajmsaluu KOHIENINA HEOOXOANMO
pas3paboTarth MaTEeMaTHYECKYI0 MOJENb PaCIPOCTPAHEHHUS
TEXHOTEHHBIX PAAUOHYKJIUIOB C TPYHTOBBIMU BOJITAMHU B Paii-
OHE PasMeIeHNsT TIAMOXPAHUJIUII] 1 BBIOPATh TEXHOTOTHH
UMMOGUITH3AINY  PAIHOHYKINIOB, OCHOBBIBASICH Ha IPO-
IHO3HOM MojiesiupoBatnu. [Ipesnonaraercs, 4to aeTaabHoe
pasnaIionHoe O0CTIEIOBAHNE 3arPSI3HEHHBIX OOBEKTOB M
teppuropur KUYXK Gyzer sasepiueno B teuenune 2008 roaa.
[0 2011 roza 10JEKHBL GbITH Pa3pabOTaHbI BCe HEOOXOAUMbIE
TEXHOJIOTUH, OCYIIECTBJIEHbl 1€PBOOUYEPE/IHbIE OPraHu3a-
IUOHHO-TEXHUYECKUE MEPOIPUSITUS], TIPUHSITHI PEIIeHuUsT
0 KOHEYHOM COCTOSHUU 00bekToB peabuimranun KUXK,
paspaboTaHbl, COTIACOBAHbI U YTBEPIKAEHBI BCE TPOECKTHBIE
Marepuasbl, HeOOXOAMMBbIE JIJIS TIPOM3BOACTBA PaboT 1 CO3-
JaHvst mpruoGbeKToBOTO Xpanuiuiia PAQO, a HemocpencTBeH-
Hoe BblnosiHeHne pabot Haynercst ¢ 2011 roga.

BesycoBHO, MOMOKEHNST KOHIIETITHI TPEOYIOT cephes-
HOTO OOCY’KIEHUST CTIEMATHCTAMY, TPUBJIEUEHNS K pabo-
T€ OPraHm3aIiii, BAAJEIONNX TEXHOJOTUSIMU 00PaIeH ST
u epepaboTkn PAO, comepsKaiiux AessImecs BEmecTna,
[POEKTHBIX OPraHu3aiuil JJis pa3paboTKy IIPOEKTOB Bbl-
BOJIa U3 IKCILIyaTaiuu o0bekToB poussojacTea TDY u
TDY, a Takke IPOEKTa MPOMEKYTOUHOTO TIPUOOBEKTOBO-
IO XPaHWUJIHIIA OTXO/0B.

Pa6oThl BBIOJHSINCH MPU (PUHAHCOBON MOAEPIKKE
u 3a cuer cpegacts DenepasbHOTO areHTCTBA IO aATOM-
HOU 3HEPruu.
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Liexa npoussoacts F®Y n TOY Hy»KHO BbiBECTU U3
akcnnyaTtaumn. XpaHunuuwa PAO cpefiHeln akTUBHO-
CTW, He nMeoLie 6€TOHHbIX OCHOBaHMIA, Heobxoan-
MO MONHOCTbIO JIMKBUANPOBaTb, a OTXOAbl pasme-
CTUTb B HOBOM MPOMEXYTOUYHOM XpaHunuile.

UHF and UTF production shops should be decommissioned.
Medium-level waste repositories without concrete base-
ment should be liquidated, and waste from them placed into
a new interim storage facility.

their protective capabilities, should be solidified inside these
repositories and protected against external environmental
impacts. Medium-level waste repositories without concrete
basement should be liquidated, and waste from them placed
into a new interim storage facility. UHF and UTF produc-
tion shops should be decommissioned — i.e., their equipment
should be decontaminated and either disposed of or recy-
cled, buildings should be cleaned up and decision should be
made about their further use. Radioactively and chemically
contaminated sites should be thoroughly examined, and all
decisions concerning their future should be based on the pro-
Jjections calculated using
mathematical models.

That is, the works
foreseen by the Concept
provide for the com-
plete  decommissioning
of facilities in building
93 followed by deploy-
ing radwaste-condition-
ing shops in it, in order
to master the methods
of process and second-
ary waste management. It is also planned to decontaminate
building 100 (2a) using the technologies and equipment of
PENTEK company, and — maybe — to restore the UTF pro-
duction in order to convert the stock of UHF into a safer state.
It is also necessary to develop the ways of process radwaste
immobilization. Waste stored in non-process radwaste reposi-
tories will be supposedly solidified directly into sludge storage
tanks. Radiation-contaminated soils will be decontaminated
using the radiometric/water/gravity separation facility.

Establishment of an interim radwaste storage facility
capable to accept 100 thousand m’ of radwaste packed into
certified casks on the current site of the Plant’s sludge storage
tanks should become one of the key developments.

During the initial phase of the Concept’s implementa-
tion, it would be necessary to develop the mathematical
model of technogenic radionuclides’ transfer by under-
ground waters in the area of sludge storage tanks, and to
select the specific radionuclide immobilization technology
on the basis of predictive models. It is expected that the
detailed radiation examination of KCCP’s contaminated
Jacilities and sites would be completed in 2008. Then, by
2011, all the required technologies should be developed,
urgent organizing and technical measures taken, decisions
on the final state of KCCP rehabilitation objects made, and
all design materials required for the works (including the
construction of on-site radwaste repository) developed,
approved and confirmed. The works themselves are sched-
uled to start from 2011.

The Concept’s provisions certainly require serious consid-
eration of specialists and involvement of organizations skilled
in technologies of management and processing of radwaste
containing fissile materials, as well as design organizations, in
order to develop UHF and UTF production facilities’ decom-
missioning projects and the on-site interim radwaste storage
Jacility design.

This work was executed under financial support and on the
means of Rosatom.
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