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We report the result of survey for basic principle of safety assessment for long-lived low-level (LL-LL)
waste disposal and experience of the industrial waste disposal sites for uranium bearing waste in France, UK
and Sweden, following the report of survey for them in U.S.A. and Canada published in December 2013.

Through the series of the survey, it has become clear that the uranium bearing waste is not specifically
categorized and disposed of with other miscellaneous solid nuclear waste in many European and North
American countries. In the safety assessment for LL-LL waste, dose criteria for human intrusion scenario, are
well in accord within European countries. Dose criteria are determined 3-20 mSv/y in UK and dose indicators,
1-10mSv/y in France. Those are consistent with the reference level (1-20 mSv/y) for the existing exposure
situation in the ICRP 2007 recommendation, and are also compatible with Japanese dose criteria (1 or 10
mSv/y) for human intrusion scenario provided in the Basic Guide for Safety Review of Category 2
Radioactive Waste Disposal.

The timescale for safety assessment after site closure depends on each disposal site characteristic and kind
of wastes. In groundwater scenario, the assessment period is generally 3,000-100,000 years (to cover the
period when the dose peak appears in principle). In human intrusion scenario, the assessment period for
short-lived radioactive waste is 50-500 years, and that for mainly long-lived radioactive waste is tens of
thousands years. By way of example, in the disposal concept of long term safety assessment for LL-LL waste
disposal in France, the period of 10,000 years was taken with reference to geological disposal. But in practice,
the rational period, taking uncertainty into account, has been determined considering geological stability.

Dose assessment of radon is included in human intrusion scenario. The exposure by radon originated from
radium in the waste is evaluated in general, and on the other hand the exposure by radon originated from
uranium is evaluated case by case according to the averaged activity concentration of uranium in disposal
site.

In some European countries, uranium bearing waste, as cleared waste or radioactive waste, can be disposed
of in landfill following the national strategy for radioactive waste management. In this case, the site is
permitted by environment safety assessment just like radioactive waste disposal site. Landfill disposal of very
low level radioactive waste (VLLW) is considered as one of the good options for managing large volume of
radioactive waste.

Keywords: Uranium Bearing Waste, France, UK, Sweden, Radioactive Waste Disposal, Performance
Assessment, Near Surface Disposal Facility
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The Environmental Court
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" €<« Nuclear Activities Act
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Environmental Code (results in an opinion)

The Government
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approves or disapproves — permissible accordingto | the Nuclear Activities
of the activity the Environmental Code | Act

v !

The Municipality
Council

The Environmental Court SSM
» holds a new hearing stipulate conditions under the Nuclear
) Activities Act and the Radiation
» issues a permit and stipulates conditions
under the Environmental Code Fiofmetion Act.
The conditions are stipulated in stages
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operallonnl waste (3 A very low-level deoommlssuonlng

Nuclear power st ‘%
@D If SFR is closed before SFL,

¢ -
Industry, research and k M l‘ ll
medical care
short-lived waste follows the dashed

line to SFL.
ﬂlm
racalny 2 2 . .
/s Sigyn = @ Interim storage of long-lived waste

e M

'f :g- \I. ? takes place today at the NPPs, in Clab

i _‘__C"";,':f“"('gffkﬁ“"““" L and at Studsvik. Interim storage of

1 8 long-lived waste may also occur in
i SFR.

@ There are near-surface repositories at

o /ﬁ‘ the nuclear power plants in Forsmark,

/ Oskarshamn and Ringhals. There is

also a similar near-surface repository
at Studsvik, to which some waste from
industry, research and medical care is
sent.

{l
i
1
1\

@ Possible alternative for very low-level
decommmissioning waste. A decision
has not yet been made on this.

RGN

. Final repository for short-lived
>._radioactive waste - SFR

Final repository for long-lived
waste - SFL
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ASN Autorité de Streté Nucléaire i1 /)72 4R
BNFL British Nuclear Fuels ple. J<[ERZREHALE
Cigéo Centre industriel de stockage géologique
& L UL R ONR TR LV U B R O ALy rE S L 2 —
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CEA Commissariat a 1'énergie atomique et aux énergies alternatives
77 AT R RV F—JT
EA Environmental Agency EriE? (J:[H)
EDF Electricité de France 75 . A7
EPR2010 The Environmental Permitting (England and Wales) Regulations 2010
2010 554 > 7T o R ROV = — )L XTI % BREEaF rl Al
ESC Environmental Safety Case EREt—77 1 —F—A
FA-VL Faible Activité massique a Vie Longue
RAFMR L~V (BEgE) (77 0 %)
HAZOP HAZard and OPerability studies > v 7" (fafr 7 U 4 04mk)
HCTISN Haut Comité pour la Transparence et I'Information sur la Sécurité
Nucléaire
Az elfm e EAMICET 2 mELEES (77 U X)
HDPE High Density Polyethylene E#HERY =F L
HPA Health Protection Agency = [EfdEIRET
HV-VLLW High Volume-Very Low Level radioactive Waste
R L~V YRR (SEIE])
ICPE Installations Classées Pour la protection de I’Environnement
BRERGERRE i (77 &)
ICRP International Commission on Radiological Protection
BRI R B
INB Installations Nucléaires de Base [l {- /1A% (77 2 &)
GRA Near-surface Disposal Facilities on Land for Solid Radioactive Wastes

Guidance on Requirements for Authorisation 2009
2009 F FGTVEEIRBEREY) 2 5t 52 & 3 5 et Lo 553 T B IC B
A B A

legacy waste

JEE S BEHED)
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Low Level radioactive Waste & L ~L 5t BEaEY)

NDA Nuclear Decommissioning Authority &1 /JBE 1L EREES (FEE)
NORM Naturally Occurring Radioactive Material —H S&E IR EME
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ONR Office for Nuclear Regulation Ji7 iR (J5E)
PNGMDR Plan National de Gestion des Matiéres et des Déchets Radioactifs
TR VER B S O E BRI B E G (7T X))
RSA93 Radioactive Substances Act 1993 1997 FF i MEWE 1L (FEFH)
SCI Stockage sous Couverture Intacte
B GHEE TONSy (7T A) e RARTREEAL 7 HE
SCR Stockage sous Couverture Remaniée
BAEWRER T TOWLy (7T R) TR AL R Y
SEPA Scottish Environment Protection Agency A= v k7 NEREIRER
SFL Slutférvaret for langlivat radioaktivt avfall
(Final repository for long-lived radioactive waste)
R O B B iy (AT =—F )
SFR Slutférvar for kortlivat radioaktivt avfall
(Final repository for short-lived radioactive waste)
B O B B oy S (AT = —TF )
SNIFFER Scotland and Northern Ireland Forum For Environmental Research
BEMEDTLODAA Y NI FROITANT  RT7 4 —T A
SSM Stralsikerhetsmyndigheten (Swedish Radiation Safety Authority)
A =T G R
UKAEA UK Atomic Energy Authority 5% [E 51 /1A%
10CFR61 Code of Federal Regulations (10 CFR) PART 61-Licensing

Requirements for Land Disposal of Radioactive Waste
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