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H (oBpeMmeHHble TEXHONOINW, NPUMeHAEeMble cneuuna-
nuctamu YN MocHNO «PapoH», No3BoNAIOT NOBbICUTbL
3Konornyeckyro 6e3onacHoCTb ,ONFOBPeMEHHOI JIOKau-
3aLMN pagvoaKTUBHbIX OTXOL0B B CTapbiX XpaHUAMLLAX
NpUNOBEPXHOCTHOIO TUNa.

OBECNEYEHWE BE3OMACHOCTU

NPUNOBEPXHOCTHBIX COOPYKEHMUIA

[IpumoBepxXHOCTHBIE COOPYKEHUS AN IIUTEIBHOTO
xpanenus PAO HU3Ko# u cpefHelt yaeapHON aKTUBHOC-
i — HanboJiee AEeBbl U II09TOMY YaCTO MCIOIb3YIOTCS
B Poccum u B apyrux crpanax. K takum obbekTam oT-
HOCSATCSI XpaHuiuiia (MOTUJIbHUKU), pa3MellaemMble Ha
MOBEPXHOCTH 3€MJIV UJIN 3araybJIeHHbIE B TPYHT Ha TJIy-
6uny He 6omee 100 M.

B XX Beke Bo BceM Mupe B KauyecTBe MPUIIOBEPX-
HOCTHBIX MOTHJBHUKOB M xpanuiaun] PAO B ocHOBHOM
MCTIOJb30BAJIN OTHOCUTETHHO MPOCTBIE TTPUIOBEPXHOC-
THBIE COOPY’KEHMUA.

B MormapHWKax TpaHIIEHHOTO THUTIA OTXOJBI pa3Me-
IIaJTH B TPYHTOBBIE TPAHIIEH € MOCTEAYIONMeH 3aCBITKO
(mpuMep — MepBOHAYAIBHO UCIIOIb30BABIIASICS CUCTEMA
MoruiabHUKOB B [Ipurre (Beaukobpuranus)).

Byukepsr 3akpeitoro tuma (Centre de 1'Aube,
®pannust, Rokkasho-mura, SoHus) npeacrasisioT co-
60 KOHCTPYKIMU 13 COOPHOTO MJIM MOHOJUTHOTO XKe-
ne306eToHa, B KOTOPOE MOMEIAIT YIMaKOBKH OTXOMOB.
ITycToThl B XpaHUJIHUIINE MOTYT OBITH 3acChIaHbl TJIMHON
WJIM 32JIUTHI TIEMEHTHBIM PACTBOPOM, TIOCJIe Yero BO3BO-
JTUTCST TTOKPBITHE W3 GETOHHBIX TIUT U acasbra, BO3-
MOXKHO TaK)Ke BO3BeZeHUE JOTIOJHUTEIbHON 3eMJISHON
HACBINN 7S 3aIIUTHI BCell KOHCTPYKITUN.

B 6ynkepe ¢ samutHbiM Tokpeituem (IRUS, Kanaga)
MIPOHUKHOBEHNE BOJBI IIPEIOTBPAIIAETCS 32 CIET COOPY-
JKEHUsI HeNPOHUIIAaeMO GETOHHOU KPBIIIN ¥ 3eMJISIHON
HACBINU [TOBEPX Hee.

A.S. BARINOV, Candidate of Technical Science,
A.P. KOBELEYV,

VY. FLIT

(SUE SIA Radon Moscow)

B Modern technologies applied by SUE SIA Radon Moscow
help improve environmental safety of long-term localisa-
tion of radioactive waste in old surface storage facilities.

SAFETY ASSURANCE OF SURFACE STORAGE FACILITIES

Shallow (near-surface) facilities for long-term storage of
low- and medium-level radwaste are the cheapest and thus
are often used in Russia and in other countries. Such facili-
ties include storage locations (burial grounds) at ground
surface or within 100 metres deep into the ground.

In the 20®" century, relatively simple designs of near-sur-
face storage facilities were mainly used around the world.

In trench-type burial grounds, the waste was placed in
trenches dug out in the soil and then backfilled, again with
soil (an example of this type of storage is the system at Drigg
in the United Kingdom).

Closed bunkers (Centre de I'’Aube in France, Rokkasho-
mura in Japan) are constructed from pre-fabricated or site-
poured monolithic reinforced concrete structures, which
hold packages filled with radwaste. Voids in the storage
compartments may be backfilled with clay or cement grout.
Then, an overlying slab would be built from concrete and
asphalt, possibly with an additional layer of soil to protect
the entire construction.

In bunkers with protective covers (such as IRUS in
Canada), the waste repository is made impenetrable to wa-
ter by installing a waterproof concrete cover with an over-
laying layer of soil.

In a number of cases, ingress of water into the storage
facilities and its contact with the contained radioactive mat-
ter did occur — due to poor siting of the facility or design
choice, cover flaws, or because the waste was placed in stor-
age with no prior inclusion into a matrix material.

Compliance with the current radiation safety codes dur-
ing management of radioactive waste already in storage in
such outdated repositories may be achieved in two ways. The

= BHOBb BO3BOAMMbDIE XpaHunnniya PAO B nonHom Mepe oTBe4YaloT COBpeMeHHbIM TpeGOBaHVIﬂM 6e3onac-

HOCTU nNpn o6pau.|eva| C pagnoaKTUBHbIMA OTXO04aMN.

Be3onacHOCTb XxpaHeHNA OTXOAO0B B TakUX XpaHUNULLax obecneymBaeTCca 3a CYET: NePeBOAa PaAMOAKTUBHBIX OTXO-
[I0B B TBEPAYI0, YCTOMUBYIO K BO3AENCTBUIO BOAbI GOPMY (METOAOM LIEMEHTUPOBAHUA, OCTEKNOBbIBaHWSA, BUTYyMUPOBa-
HKA); nomelleHna PAO B cneunanbHble 3aluUTHbIE (MeTanamnyeckme, 6eToHHbIE) KOHTeHePbI; 3anoIHeHKA CBO6OAHOrO
NPOCTPaHCTBa MeXAy KOHTenHepamu 6ydepHbIM MaTepuanom, He NMPOHMLaEMbIM ANA BOAbI U obnaaatoLwim cnocob-
HOCTbIO YiepXKMBaTb PafMOaKTNBHbIE BELLECTBA; CO3AaHNA NPOYHON U HEMPOHULIAEMOW KOHCTPYKLIMN CamMOro XpaHu-
NULLA; pa3MeLLeHNa XPaHUIULL B reoniornyecknx Gopmaumnax, NpenAaTCcTBYOWMUX NoNagaHnio PagroakTUBHbIX BELLECTB
B 30HY XMN3HEAEATENbHOCTUN Ye0BeKa; CO3AaHNA AOMONHUTENbHbIX 3aLUTHbIX MOKPLITUI Ha MOBEPXHOCTY XPaHUANLL
nocne rx 3anosiHeHNA OTXOJaMM M APEHAXKHbIX CUCTEM AN OTBOAA aTMOChEPHbIX 0CafiKOB; OpraHM3aLuy pagmaLoH-
HOrO KOHTPOJIA 1 KOHTPOJIA COCTOAHMSA 3alUTHBIX 6apbepos.

B kauecTBe npumepa MOXHO paccmaTpuBaTb 61okm xpaHunuw, TPO Ha npegnpuaTum El Cabril (Mcnanua), yctpoiic-
TBO KOHCepBUpYtoLLero nokpbitna xpanunuiy B Centre de la Manche (PpaHuua), coBpemeHHble xpaHunmwa TPO B YT

MocHIO «PagoH» (Poccus).

BE30MACHOCTb OKPYXAIOUIEN CPEADI
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B psize cayyaeB nMes0 MECTO MPOHUKHOBEHHUE B 00~
€M TaKWX XPaHWJIUI BOABI M KOHTAKT €€ C PaANOaKTHB-
HBIMU BENIECTBAMHU — M3-3a HEYAA4HOTO BBHIOOPA MecTa
pacmoiokeHnsT 1 KOHCTPYKIIUHU COOPYKEHUsI, pa3MeIie-
HUS OTXOJI0B €3 MpeABapUTeTbHOIO BKJIOUYEHUS B MaT-
PUYHBIN MaTepuas U B HEYyIAaKOBAHHOM BUJIE, HEOCTAT-
KOB MOKPBITHUS.

O6ecrnedeHne COBPEMEHHBIX TPeOOBaHMIT paaraiiy-
OHHOII 6e30MmacHOCTH MpK 0OPaIIeHNN ¢ OTXOJAMHU, YKe
XPaHAIMMKICA B MOJO0OHBIX COOPY/KEHUSX, MOKET ObITH
JIOCTUTHYTO ABYMs criocobamu. JIMKBUAAINS X PaHIIHUIIA
(MOTUJIBHWKA) BKJIOYAET M3BJICUCHUE OTXO/0B, X Iepe-
paboTKy M MePEeyNaKkoBKY C MOCTEAYIOINM pa3MeleH -
eM BHOBb obpasyomuxcst PAO B KOHAUITHOHUPOBAHHOM
BHUJle B HOBOM COBDEMEHHOM XpaHWJIHIIle (IIPUMEPOM
MOJKET CIYKHUTb JUKBUIAIMS MPUIIOBEPXHOCTHBIX Xpa-
nuanm PAO na tepputopun PHIL «KypuatoBckuit nn-
cTuTyT»). Takme pabOTHI TPYNOEMKH, PUBOIAT K yBe-
JINYEHUIO 00HEMOB PAAMOAKTUBHBIX OTXOJI0B U IIOITOMY
OYeHb JIOPOTH.

Bropoii cmocob6 — cosgaHue JOIOJHUTEIbHBIX WH-
JKEHEPHBIX 6apbepoB, 06eCHeunBaIIUX JOTOJTHUTEb-
HYIO 3aIIUTy Pa3MEIIeHHBIX B MOTHJIbHUKE OTXOJI0OB OT
KOHTAaKTa C BOJOW, BO3AEICTBUS OTPUIATETBHBIX TEM-
mepaTyp W APYyTUX MOTEHI[MAIBHO OMACHBIX (PaKTODPOB,
KOTOpBIE MOTYT TIPUBECTH K BBIXOAY PaINOHYKJIWAOB B
OKPY’KaIoNIyIo cpeny. B MUPOBOI MpakTHKe B KauecTBe
Takux 0apbepoB HCHOJB3YIOT JOMOJHUTETBHYIO H30-
JISITAT0 Pa3MeNIEHHBIX B XPAHUJUIIE OTXOAOB IYTEM
3aMOJHEHUST TIYCTOT MEKIy HUMH I[EMEHTHBIM WJIU Iie-
MEHTHO-OEHTOHUTOBBIM ~MaTEPUATIOM, BEPTHUKAJIbHbIE
U30JISIIIUOHHBIE CTEHBI B I'PYHTE MO MEPUMETPY XPaHU-
JIMIIA, TTPeNOTBPAIIAIOIIe TPOHUKHOBEHNE TPYHTOBBIX
BOJ/I, MHOTOCJIOMHbIE HACBIIIM HA TIOBEPXHOCTH XPaHU-
JIMIIA, TOTIOJTHUTENbHBIE BOJAOOTBOIHBIE IPEHAXU U T.[I.
ITOT METOJI 3HAYUTEIHHO TIPOIIE U JlellleBJe B UCITOTHE-
HUH, TaK Kak He TpebyeT CTPOUTETHCTBA HOBBIX XPaHMU-
JIVITIL, TIPU 9TOM UCKJTI0UeH (hU3ndecKuil KOHTaKT ¢ PAO n
HE MPOUCXOANT YBEINIEeHUs 00bEMa OTXOLO0B.

CTAPBIE XPAHMJIULLA «<PALLOHA»

Ha TYIT MocHITO»Panon» cTponTeNbCTBO U 9KCILITY-
aTalud IMPpUIOBEPXHOCTHBIX XPAaHUJJIUI HaYaJIMCh B 60-X
rogax mpouwioro Bexa. CoopysKeHus MPeACTaBAIOT COO0M
3arybJIeHHbBIH pesepByap, BBINOJHEHHBIH M3 COOPHOIO
NJn MOHOJIUTHOTO )IQCJ16306€‘TOH3.. MSOJI?[L[I/IH OT BO/IbI 10~
CTUTAJIACDH 32 CYET MOKPBITUS CTEH W THUIIA 1[eMEHTHBIM

OnbITHble CTeHAbI ANA UCCEA0BAHUA MAaTEPUANIOB U ONpefeneHunio He-
06X0AMMbIX MapaMeTpoB (KONMYeCcTBa, COCTaBa v TOJLUMHBI CJIOEB) MHO-
rodyHKLMOHaNbHbIX 3aLWMTHbIX MOKPbITUI XpaHunuw PAO

Trial rigs for testing of materials and determination of parameters (number,
composition and thickness of protective layers) for radwaste repository mul-
ti-purpose protective covers

first is to completely dismantle the old facility, recover the
waste, reprocess and re-package it, and then place the re-con-
ditioned waste into a new storage installation (an example
of this approach is the recent dismantling of the near-surface
storage grounds on the Kurchatov Institute site). This way is
labour-consuming and associated with re-production of large
amounts of radwaste, making it very expensive.

The second way is to organise additional containment
barriers that would provide extra protection of the waste in
storage against contact with water, impact of below-freez-
ing temperatures and other potentially harmful factors that
may cause radioactivity to be released into the environment.
Internationally, such additional barriers have been arranged
by means of filling voids in the storage construction with
cement or cement-bentonite materials to provide extra iso-
lation, by installing vertical isolation walls in the soil along
the storage site perimeter, by making arrangements to ensure
that facility is impenetrable to ground water, by depositing
multiple layers of soil on top of the facility, installing addi-
tional drainage to channel water away, etc. This way is much
simpler and cheaper to implement, as it does not require new
storage facilities to be built, precludes physical contact with
actual radwaste and does not re-generate more waste.

OLD RADON REPOSITORIES

At Radon Moscow, construction and operation of shal-
low radwaste storage installations began back in the 1960s.
The original Radon repositories were subsurface tanks of re-

= The recently built radwaste storage facilities provide fully compliance with the current safety standards in

radwaste management.

Safety of storage in such new facilities is assured by means of converting the waste into a solid form that is stable to
external impacts (by cementation, vitrification, bituminisation); by placing radwaste into specialised protective contain-
ers (made of metal or concrete); by filling gaps between such individual containers with buffer materials impenetrable to
water and ability to contain radioactivity; by creating storage facilities that are themselves strong and impermeable; by
arranging storage in deep geological formations to prevent ingress of radioactivity into areas of human activity; by creat-
ing additional protective covers on top of storage facilities once they have been filled with waste, and installing drainage
to ensure removal of rainwater; by organising radiation monitoring and containment barriers monitoring systems.

Examples of such modern installations include the solid radwaste storage site at El Cabril in Spain, the over-
closure structure at Centre de la Manche in France, as well as the newer solid radwaste storage facilities at Radon

Moscow in Russia.
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DopMmm1poBaHMe ApeHaXHbIX 1 N30NVPYIOLLMX CII0EB 3aLLMTHOTO MOKPbITUA
xpaHunmia PAO

Installation of drainage and isolating layers of the multi-purpose protective
cover

PacTBOPOM ¥ OMTYMOM; pasMelleHHble B XPaHUJIHUIIE OT-
XOJIbI 3aJTMBAJIN IIEMEHTHBIM pacTBOPOM. IlepBruyHas KoH-
cepBaIys XpaHWJINII, TTocye uX 3amoanenus: PAQO, BkJio-
yaja Co3JaHue TOBEPXHOCTHOTO 3alIMTHOrO 3IKpaHa W3
[IEMEHTHOTO PacTBOPA, YKJIAAKY KeJ1e300eTOHHBIX ILJIUT
MEPEKPBITUS, 3JEJKYy IHIBOB IEMEHTHBIM PAaCTBOPOM U
YKJIAJKy €105 achaybTa HA MOBEPXHOCTU TLIUT. [IpOeKThI
XPAHUJIHI] TTPEYCMATPUBAIN BO3MOKHOCTh TIPOBEICHUS
JIOTIOJTHUTEIBHON M30JISIUK ITyTeM BO3BEIEHUS KypraH-
HOTO TIOKPBITHSI, HO KOHCTPYKIIMSI TaKOTO TIOKPBHITHS He
ObL1a pazpaboTaHa.

Crnemmanuctel ['YII MocHITIO «Pamon» B miaanoBom
TTOPSIIKE TIPOBOJISIT MEPOTIPUSITHUS TI0 TIOIEP;KAHUIO W YCH-
JIEHWIO 3allIUTHBIX CBOWCTB M30JISAIUOHHBIX OapbepoB MpH-
moBepxHocTHRIX xpaHmanim PAQO. Ilposoamtcs pemoHT
achaabTOBOTO MOKPHITHUS, OUUCTKA U YKPEILJIEHE IPEeHaK-
HBIX KaHAB, BOCCTAHOBJIEHNE MOHOJUTHOCTH ¥ BOJOHETIPO-
HUI[AEMOCTH [[EMEHTHOTO MATPUYHOTO MATEPUAJIA, HAXOISI-
HIErocsl B XPAaHUJIHIIAX.

B 2004 6buin BBINOJHEHBI 9KCIEPUMEHTAJIbHBIE Pa-
6OTBI 110 BBIGOPY MATEPUANOB ¥ ONPEACJCHUI0 HE0OXO0-
JMIUMBIX TIapaMeTpoB (KOJUYECTBA, COCTaBa W TOJIIIMHBI
CJI0eB) MHOTOMYHKITMOHATHHBIX 3alUTHBIX TTOKPBITUI
xpanuani PAO ¢ yueToM KOHKPETHBIX TEOJIOTHYECKUX U
NPUPOIHO-KIMMATHIECKUX OCOOEHHOCTEN IJIOMAIKN pas-
MeleHnsT TpunoBepxXHOCTHRIX Xparwauin ['YIT MocHITO
«Pamon». HccnenoBanust BeIUCh COBMECTHO CIIEI[HAJIHIC-
tamu npeanpuarus, MI'Y nm. M.B. Jlomonocosa u T'VII
«Teorexnonorusi». PesyabraThl paboT IPOBEPEHBI HA OIIBIT-
HBIX CTEHJaX, UMUTHPYIONNX MHOTO(DYHKIIMOHATBHbBIE 32~
HIMTHbIE TIOKPBITUS HA TIOBEPXHOCTH XPAHWLIIUIIL.

Ha ocnoBanuu npoBeneHHbIx rccaenoanuii B 2006 rony
OCYIIECTBJICHBI MEPOIIPUSITHS TI0 TPOEKTUPOBAHUIO U BO3BE-
JICHUIO OTIBITHO-TTPOMBITIJIEHHOTO MHOTO(MYHKITMOHATBHOTO
3AIUTHOTO MOKPBITUS HA OJTHOM M3 XPAHWJINIL TBEPIBIX Pa-

BE30MACHOCTb OKPYXXAIOLLEV CPE[bI

56

inforced concrete poured on site or assembled from pre-cast
panels. The tanks were waterproofed by coating the shells
and bottoms with cement grouts and bitumen. The waste
in the tank was then backfilled with concrete. Primary con-
servation of repositories after radwaste loading included
building surface protection screens of cement mortar, place-
ment of overlying reinforced concrete slabs, filling gaps with
mortar and paving the top surface of slabs with asphalt. The
designs made provisions for potential extra isolation by de-
positing an earth embankment atop the repository, but the
actual embankment was never designed.

Specialists of Radon Moscow perform regular activi-
ties to maintain and enhance the protective properties of
the isolation barriers at near-surface radwaste storage fa-
cilities. Asphalt pavements are repaired, drainage troughs
cleaned and reinforced, integrity and impermeability to
water of the cement grout matrix material restored.

In 2004, experimental work was performed to select
materials and choose parameters (number, composition
and thickness of layers) for multi-functional protective
covers to be placed on top of radwaste repositories, taking
into account the specific geological and climatic conditions
of the Radon Moscow radwaste storage sites. The research
was performed jointly by Radon Moscow, the Lomonosov
Moscow Sate University and SUE Geotekhnologiya.
Results of the research were verified on experimental rigs
which simulated the multi-functional protective covers on
top of radwaste repositories.

On the basis of this research, one such multi-functional
protective cover was designed and built in 2006 on top of a
low- and medium-level solid radioactive waste repository,
which was originally loaded in 1961. Currently, evalua-
tions are under way to determine how effective have the
cover design and materials been.

CONSERVATION TECHNOLOGY EFFECTIVENESS: PROVEN

The method of old repository conservation implement-
ed at Radon Moscow is graphically represented below.

Such multi-functional protective covers ensure that at-
mospheric precipitation water (from rain and snow melt)
is removed from the surface of the facility to the drainage
system, that civil structures and the contained radwaste

'

s . A

Bua xpaHunmwa PAO ¢ Bo3BeAEHHBIM Hafi HUM MHOTOGYHKLIMOHANBbHbBIM
3aLUTHBIM NOKPbITUEM
View of a radwaste repository with a completed multi-purpose protective cover
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JIMOAKTUBHBIX OTXOJIOB HU3KOTO U CPETHETO
YPOBHSI aKTUBHOCTH, 3aroJjiHeHHoro B 1961
rony. B HacTositiiee BpeMst IPOBOJIUTCS OTIEH-
Ka 9(hGeKTUBHOCTH DeEIeHnil, Olpeessiio-
MIMX KOHCTPYKIIAIO ¥ MATEPUAJIBI TOKPHITHSI.

TEXHOJI0TNA KOHCEPBALIUU:
JOOEKTUBHOCTb J0KA3AHA

IToBTOpHOE OMOHOMMYMBaHNE MaccuBa PAO
(Re-grouting of radwaste)

*

TEXHONOT A KOHCEPBALIUU CTAPDBIX
XPAHWINLL, KOTOPAAl PEANTU3YETCA HA
r'YMmMOCHMO «PAJIOH»

THE METHOD OF OLD REPOSITORY CONSERVATION
IMPLEMENTED AT RADON MOSCOW

TexHosorust KOHCEpBAIUU CTApPbIX Xpa-
HUJIUIL, KoTopas peanusdyercsi Ha [YII

DopmupoBane Kyprana
(Embankment of clay)

MocHIIO «Panons, pezicTaBieHa Ha CXeMe.

MHorodyHKINOHAIBHBIE 3al[UTHbBIE
IOKPBITUSL 00ECIIeYNBAIOT OTBOM aTMOcdep-
HBIX (ZIOXKIEBBIX W TaJbIX BOJ) C TOBEPX-

MaccuB XpaHHIHIIa
(Waste in storage)

cucremy

Tnunaubil Kypran 3
(To drain)

(Clay embankment)

TeomemGpana

HOCTH COOPYKEHUA B APEHAKHYIO CUCTEMY,
3alMUTy CTPOUTEJTbHBIX KOHCprKHHfI Xpa-

(Geomembrane)

JlpeHupyonuii cioit

HUJIAT] ¥ Pa3MeNIeHHBIX B HUX OTXOIOB OT
BO3/IENCTBUS TIUKJIOB 3aMepP3aHusI—0TTaBa-
HU, KOPHEH PacTeHU, JKU3HEeeITeTbHOCTH
HOPHBIX JKMBOTHBIX M HECAHKIIMOHUPOBAH-
HOTO BMEIIIATEIhCTBA YETIOBEKA, a TAKKE 3a-
IUTY TPYHTOBOW OOBAJOBKHM M CTPOUTEJb-
HBIX KOHCTPYKIIUI OT BOAHOW U BETPOBOM
aposun. C ApyTOil CTOPOHBI, HATUYHE U30-
JIUPYIOMUX BOMOHEIPOHUIIAEMBIX CJIOE€B WCKJIIOYaeT 3a-
TPsI3HEHVE MaTePHAIOB TIOKPHITHS (TIeCKa, TPaBUs, TIIMHBI )
PAINOHYKINIAMU.

BosBesenne 3amuTHOTO MOKPHITUS HE BHOCHUT JO-
MTOJIHUTENHHBIX U3MEHEHWH B KOHCTPYKITAIO CAMOTO Xpa-
Humima PAO. [l nposenenus paboT 110 PEMOHTY WJIH
MIpU JUKBUJAINN CAMOTO XPAHUJIUIIA TTOKPBITHE MOXKHO
JIEMOHTUPOBATD.

WccnenoBanusi cOCTOSHUSI XPAaHUJIUI, IPOBEIECH-
ueie B 2007-2008 roxax, moarBepauan 3¢hGeKTUBHOCTD
BO3BE/IEHHOTIO 3aI[UTHOTO MOKPBITUS M €ro MOJOXKHU-
TeJbHOE BJUSHUE HA COCTOSHUE OTXOJIO0B U KOHCTPYK-
U0 XpaHWUauIa. Tak, 0OBOMHEHHOCTh MPUKOHTYPHOI
30HBI XPAHWJIUII MOHU3UIach Ha 3-3,5 M. CTpouTebHbIE
KOHCTPYKIIMU COOPY:KEHWH U pa3MelieHHble B HUX PAO
HaXOSATCS B 30HE TEIJIOBOTO TIOJIS € TTOJOKUTETbHBIMU
TeMIlepaTypaMu, He3aBUCUMO OT TeMIIepaTypPbl OKpysKa-
IOTIEei Cpeibl.

CrenmaacraMu MpeAnpusaTHs pa3paboTaHa U CMOH-
TUPOBaHA CUCTEMA MOHUTOPUHTA, KOTOPAsi MO3BOJISIET BeC-
T ITOCTOSTHHBIN HEPa3Py AT KOHTPOJIb COCTOSIHUS OT-
XOJIOB B XPaHUJIMIIE U TPYHTOB B IIPUKOHTYPHOU 30He. OHa
MPe/IIoJaraeT KOHTPOJIb HAJUYUS BOJBI, TEMIIEPATYPHOTO
peXK¥Ma, MOIITHOCTH 03Bl U3JIYYEHUsT, a TaKKe 0TOOP mpod.

*X¥

Omnpir TYII MocHITO «Pazmon» o pa3paboTke U BO3-
BeIeHNI0O MHOTO(DYHKIIMOHATBHBIX 3aIIUTHBIX TOKPBITHH
MPUTTOBEPXHOCTHHIX Xpanuauir PAO MoxkeT HaiTH mu-
pOKOe TpUMeHeHNe — Ha TIPeNPUATHAX, UMEIONUX IIPH-
noBepxHocTHBIe xpanmnuia PAO, mpu KoHcepBauu
OTXO/I0B U PEKYJIbTUBALNYU TEPPUTOPUN OTKPBITBIX Xpa-
HUJIVI PAJMOAKTUBHBIX U XUMHUYECKUX OTXOMOB (Ipy-
JIOB-OTCTOMHUKOB, XBOCTOXPAHUJIUII], OTBAJIOB, TEPPUKO-
HOB), a TakKe TPU Pa3paboTKe KOHIEMIUN 1 MPOEKTOB
peabunuTanuu TePpUTOPHiL, romansok ADC U MyHKTOB
pasmenieraus PAO nipu BbIBO/Ie U3 9KCIITyaTaIUH.

N 22008

CO3,E[21HH(‘ 3AIUTHBIX CJIOCB M3 IVIMHBI M TPABUA
(Building protective layers of clay and gravel)

YKpbITHE KypraHa CJIOeM ILI0/I0POIHOIO TPyHTa
(Covering the earth embankment with a layer of
Sertile soil)

(Drainage layer)

3aIuTHBIN CI0 U3 TIINHBI
(Clay layer)

3amuTHLIN CJI0# TPABHsT
(Gravel layer)

ITnozopoaublii rpyHT
(Fertile soil)

are protected against the impact of freezing-thaw cycles,
vegetation roots, hole-digging animals and unauthorised
human access, and that the soil and clay embankments and
civil structures are protected from water and wind ero-
sion. On the other hand, the presence of water-tight layers
makes sure the cover materials (sand, gravel, clay) will not
become contaminated with radionuclides.

The construction of the protective cover does not im-
ply modifications to the existing repository constructions.
Should it be necessary to repair or dismantle the repository,
the cover could simply be removed.

Evaluations performed in 2007-2008 have demonstrated
that the installed cover has been effective and has had a posi-
tive impact on the status of the repository and the contained
waste. For example, the watering of the surrounding area de-
creased by 3-3.5 m. The civil structures of the repository and
the contained radwaste are now all located with the thermal
field of positive temperatures regardless of the outside tem-
perature level.

Radon Moscow specialists have designed and installed a
monitoring system that enables continuous non-destructive
inspection of the contained waste and the surrounding soils.
The system can detect water ingress, measures temperatures,
exposure dose rate, and can take samples.

*X¥

The experience of SUE SIA Radon in designing and
building such multi-purpose protective covers on top of
near-surface radwaste storage facilities may yet find much
wider use — it may be used on essentially any site where
radwaste is stored in shallow repositories, and for conser-
vation and re-vegetation of any open dumps for radioac-
tive and chemical waste (clearing ponds, tailing dumps,
spoil banks, mining refuse heaps). It is also a potential
solution to be envisaged in concepts and designs of land
rehabilitation, decommissioning of NPPs and radwaste
storage grounds.
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