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Abstract

The basic function of HLW disposal system is to prevent excessive radio-nuclides being leaked from the
repository in a short time. To do this, many technical standards should be developed and established on the
components of disposal system. Safety assessment of a repository is considered as one of technical standards,
because it produces quantitative results of the future evolution of a repository based on a reasonably simplified
model. In this paper, we investigated other countries’ regulations related to safety assessment focused on the
assessment period, radiation dose limits and uncertainties of the assessment. Especially, in the investigation process
of the USA regulations, the USA regulatory bodies’ approach to assessment period and peak dose is worth taking

into account in case of a conflict between peak dose from safety assessment and limited value in regulation.

Key words : HLW repository, Technical standards, Safety assessment, Assessment period, Peak dose,

Uncertainties

LEAA7NE Hge] /1 BA e @717k Shedh BAgeFo

| FrEEe
ol& HsiMz, AEA=d e 4SRN BAE B 7)E 7o) MubEa Sy Hojof g}, '%%E'_—XJ s
ElOo =

AWk FUH R Bestd mdo] Mg £ A% nd) Aolel g AR AE dEen
2 YRR A2 Shi 1FEn glnh, RN WA, A% ARA @ Hrke) By
0 e & 2SI 34

e TAOE A HI e} BHE Fa79) V)
A H 7 oM EEH peak dose7t MEF A3H S =37
ek vl= AT ek Fuavist 7171 e & S sl

Aol IEAHTNE AR, 7147 E, A, F711E A

>

of

1) Corresponding Author. E-mail : shleelQ@kaeri.re.kr

-183-



J. Kor. Rad. Waste Soc.

I. A&
A} o) 01%011 w2} Wgﬂ 4%3;5_1] ?iﬁ 93
71&e
*}%7}76}11% AFHogE ﬂJE}TA 3%171%%
o8] si2d sutel ¢

oAM= %% B}L JZ}@,/@{]-}Q]A}_,_ zjl-ol_n_i

u]=¢9] The National Academy of Public Administration
(NAPA)T 19979 314 “Deciding for the Future: Balancing
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2 AL 717, A 71E g Hrle] B3 S5
#HE 71&71ES 2P
Fo=9 AAAHI B T VE

7, vl

HZE Yucca Mountaindl] I1E¢#H7 & 2 EFS A8 S
FAA Y= T AR 7A4E Q3 JEUE darE &
A3l glovw, FAHo R 7|&Z ) A= AASL §)
o} w59 A3 @ ARE AFEL V5 Energy Policy

Act of 19929 ZAZII 9lom, FH Section 801+
EPA(Environmental Protection Agency)dll 2|3 AAH 7]<
7%= (standard)-& NRC(Nuclear Regulatory Commission)+
e 7S dAN7|=E sk ik wEkA, EPA B NRC
of FHETAE Foto] w59 AEAHAVIE ARA 87tk
HHEE Vs AREE AR e, %4 EPAS] 40
CFR Part 197 “Public Health and Environmental Radiation
NRC¥] 10
CFR Part 60 “Disposal of High-level Radioactive Wastes in

Protection Standards for Yucca Mountain” [1],

Geologic Repositories” [2] & 10 CFR Part 63 “Disposal of
High-level Radioactive Wastes in a Geologic Repository at
Yucca Mountain, Nevada'[315 2 238t ict, E3], vt
o o3 E FA e 2 20040 = E Yucca Mountain AL
AA7NE A2 A A A dig 5 F2-2 ARG
A7 et HHEE Vwr]Ee] Wstilx 2 JFE RS

& 4= 1Y), o) WY o] Yucca Mountain E A 7| E A
24 A4 gdd uks Abetel F 23R gt

NAS(National Academy of Science)®] BIAFDS
o] EPA9] 10,0001 715#2} H7bo) Wit 2AFSE olv‘-’ri
EPA2] 40 CFR Part 197 ¥ NRC9] 10 CFR Part 632] ¥##
P& 783} ohvheE BEE W9 wiiEelo,

olol| whz}, EPA ¥ NRC= B7}713be] theh #8H2 2AE
nleEsh= 8 Hr)gk WEket B EE peak dose @ EE
A A (uncertainty)ol] thste] 2R A o072 AT Y. 7|1& 5F

Aol peak dose? ko] 10,0000 o]F o Vel ¢
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1) NASE A& £ 10,0008 7]£2 2 Individual risk standard2 A%k
e Aol diete] #3td 277 glenz AARA Y A7) kA
o) o)) 21T AFA ReAH BARA o] 7ol TR o FA
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Peak dose means the highest annual dose projected to be
received by the reasonably maximally exposed 1nd1v1dual
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Al eskont, Br7Izke] S EE AS doiE 7)
peak dose7} Yebd u A1§kx| 2} v)msle] oA
g ZAA 8L Fe8) H7) wWEelh ole} B
2 NrCel FEe thet 2o,

WA, 7717k #dste] EPAE geologic stability 7]7H3)
= 1,000,000 & 2 7HE3ka H71717Ee 21,000,000 0.8
AQrst el e, 1 vl -2 NEAS] “The Handling of Timescales
in Assessing Post-Closure Safety” [4] @ ICRP9] “The

~

Zo
A=

P

r&l:u

2!
b=

Optimisation of Radiological Protection” draft for
consultation[519l] AL glc},

E4, peak dose® EPAE 3.5 mSv/yr(350 mrem/yr)E
AABHAA 2 ZAE AdAA ol S Qe =, A% ]
SHAE =&317] 98t Yucca Mountain 912% <o o5t
ZRAL AP L ZAFE|olok &1, o] 2 Y8 Amargosa
Valley %12 RMEI (reasonably maximally exposed
individuaD 2 2A43}dtt, wl=oflA] 24l Whr}Al e =)o
2 1 mSv/yr5-E 10 mSv/yr7}hA] B2 H2prF 242wk GF
A A AR 3 mSvw/yrE 7hFEtglon, 13 glEo)
BEFE F 2 mSv/yrZ 7148t} Amargosa Valley 2] o) &}
0] 25% B AL AL md SEAE Rsto)
=, V= A9 H gE JF(Q2 mSv/yr), Amargosa
Valleyell A 2h= d3Fo] 25% A% tf = A Z-8(0.5 mSv/yr)
B9/ 2 AR (1 msv/yn) 9% S& Tl
o RMEIS] 2Fd A A 2528 7] 2 peak dose ZES A A]
3hqict

ARy, Eotdde H7H712E 9 peak doses}t $A7A)8He] EPA
© O S T8 g ARk

@ peak dose 318 §lo] 10,0007} 7|5 2.2 0,15 mSv/yr
AGAE FASH 71E A4

@ ZA3bel digke] 0.15 mSv/yrE H-A18HEA B3R peak
doseolnt A&& = = 7]F(AFZE 0.15 mSv/yr §A,
peak dosel A uncertainty® Z7}A 7] = Whe)

® At w2 peak dose 71F(A17te] B &) whak
uncertainty7} F7F5FEE uncertainty S 83 54)

@ A7} obd B2 BHEH 7]1F (uncertainty 2
adete whHo R QA £ AFARY Hrp B
A

® FARLIZ 75 28 (= B9, peak dose H7127}
o)l A upper limit 2= 10% o], lower imit& 10% ©]4H)

222 O
TTT=E

ol
=

3) Period of geologic stability means the time during which the
variability of geologic characteristics and their future behavior in
and around the Yucca Mountain site can be bounded, that is,
they can be projected within a reasonable range of possibilities,
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ol9} #HIIS, DOEQ] 453717} Individual protection
standard after permanent closure ¥ Individual protection
standard for human intrusiong SHAIS HoF7] 93
o, 10,0008 704 Frhel A Bad dF degdd
(arithmetic mean)S ARE-8FIL, 10,0008 o] 2] Hrtol| A=
TGk (median) & AH8-8H=5 A A5} ATk,

Y, EPAY AR} ol 3 Sl Bk opzh g
ot} # A GA oA Individual doseE A4HE o) DOEQ)
weighting factors AF8-ol] thale] MA|E H 7} 9128 AA
stglom, ofof i3] NRCE AE-o|u}t 2 & ThAjolA] 3
ot ot # ) d DA A Individual doseE: A
25 93ke] EPAY) HA|SH= weighting factors(40CFP Part
197¢] Appendix A)E AEHSFL 2¢dA}ol] gk radiation
dose AlAtol| = F L3 weighting factorsE AME-E 7S |
A&} .

et A7) AATE e gk AT A B )
= W dxpEdE s 5e] o] AdS AA S ey, 53] peak

dose Bl T43tell thih o] 7do] Wikth EPAY NRCE A

AlHE o] AES APESY peak dose T FUFE ALg-d
et A E 71E71EE b2 2ol AAISEIL A F A8k
oH6l.

HA, A T 10,00097E] 1,000,0009742] o] F7kel
Asle] AAE 3.5 mSv/yr(350 mrem/yr)o] peak dose ZE-S-
71 AgkA] o wlske] AR A =ar, v oA Belst
o], A ek ke Akl AR S A9 2ok w917
o tha}be], EPA B! NRCE ICRP, NCRP, IAEA, UNSCEAR 5
M AABEL Y o 58-& AL WA Yo 2 e F &
gZAsF 432 1 mSv/yrE AR peak dose®E 1

msv/yr& 74 A A8 ATt

&4, DOE7} HojFolok & 10,0001 o] F- 295 H 7} ellA]
FY9H(median) & A8 Ae SYgto] RAHo e B
Atz e] Hel 2o} HA X o] Gl YABIA =i BE
FHHAE B & A HuE U] MEF deHtel A
& Aoz A GAR, ARG o A He

ZOZ HF AT

H =
¥t (arithmetic mean)S AFE-5h=
o

. Table 1 @ Table 2=
U3 Yucca Mountain S| 7| &2 23k e] otAAd g7}
dEE AE A7 B A Ve S)ES HAY &
A A% 9 2 @7 WL7HA] 10 CFR Part 638 7]30.
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Table 1. Limits of 10 CFR Part 63 in USA

Limits (7HAE)
T = A& [ AR | #E 29
10CFR63 | 10CFRA3 | 10CFRG3 I
drinking water dose to 0.04 mSv R s
Groundwater |the whole body or any ( 4 frem) FHE EAR 12 A A9
protection  |organ FE3
standa i .
standard s Al3AR Tz;lfl; 2 45 3T
Az
annual TEDE® to any e
real member of the| 0.15mSv . category 1
public located beyond| (15 mrem) 5 e cjvem”c'ﬂ 2
the boundary of the site 3 A B
TEDE of individual AAEA 2
Preclosure |located on, or beyond,] .05 $v category 2
performance (any  point  on  the| (5rem) e &5 event 9
objectives  |Ppoundary of the site Nurnerical 35
sum of effective dose
equivalent and the 055w category
; . bR gory 2
committed dose equivalent (30 rem) FHE B event
to any individual organ
or tissue
) 0.155v . . category 2
lens dose equivalent (15 rem) 5 AT | event
shallow dose equivalent| ¢3Sy category 2|
. 2 4
1o skin (50 rem) s i event
Preclosure
Public Hex .
IUbl:Ee‘dm member of the public in| 0.15 mSv s 45 W weight
Ervironmental the general environment | (15 mrem) © © factor AHE-
Standards
QAL F (OAEFE [ PPRTE
Postclosure 10,0005 W | 10,0008 U | -10000d oL
Public Health |Individual protection| 0.15m8v| 0.15mSv | 0.15mSv [-10000 o]
and standard after permanent| (15 mrem) | (15 mrem) | (15 mrem)
Environmental |closure QHEZ () AR T | Geological
Standards 100004 | 10,000 3 | stability 717F
3,5 mSv 1mSy  |-1,000000d
(350 mrem) | (100 mrem)
Individual protection
- s - o |10000d
standard at or before| 015mSv | 0.15m$v | 0,15 mSy ol el
10,000 years after | (15 mrem) | (15 mrem) | (15 mrem) A3} = e
disposal =
Human If exposures tg the 2;{\/[ l‘?}% 10,000 o]
intrusion reasonal‘)ly. mammally qst}j];ﬂ 3.5 mSv 1mSv | % peak dose
standard exposed individual occur| &84 (350 mrem) | (100 porem) 7b e
more than 10,000 years | 4 #42 AL
after disposal AR ¥
if the intrusion is not 100001 017
projected to occur before NE 4z 4% off 29je] 2l
10,000  years after =A0= 7H
disposal Zgl= Ao

4) Total effective dose eiuivalen[ (TEDE) means, for purposes of
assessing doses to workers, the sum of the deep-dose equivalent
(for external exposures) and the committed effective dose
equivalent (for intemal exposures). For purposes of assessing
doses to members of the public (including the RMEI), TEDE
means the sum of the effective dose equivalent (for external
exposures) and the committed effective dose equivalent (for
internal
Event sequence means a serjes of actions and/or occurrences
within the natural and engineered components of a geologic
repository operations area that could potentially lead to
exposure of individuals to radiation. An event sequence includes
one or more initiating events and associated combinations of
repository system component failures, including those produced
by the action or inaction of operating personnel. Those event
sequences that are expected to occur one or more times before
permanent closure of the geologic repository operations area are
referred to as Category 1 event sequences, Other event
se?uences that have at least one chance in 10,000 of occurring
before permanent closure are referred to as Category 2 event
sequences.
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Table 2. Limits on Radionuclides in the Representative Volume
in USA

Radionuclide or type of o Z}ed background
radiation emitted Limit X3 oy
Combined radium-226 and radium- Spci/ 1 T3
228,
Gross alpha activity (including
radium-226 but excluding radon 15 pCi/ ! A
and uranium),
0.04 mSv (4mrem) per year to the
Combined beta and photon emitting | Whole body or any organ, based .
radionuclides, on drinking 2 liters of water per 2¥g
day from the representative
volume,

the Ministry of Social Affairs and Healthol] 4:3F¢] glor, &

o] ke bl w WA Qbdol dhalhe] FAlsL Sl
WAL ob A3t B F ALSES Radiation Act ' Nuclear

Energy Actdll TABFL Q1o AlRA 0 2= “Government
Decision on the Safety of Disposal of Spent Nuclear Fuel”[7]
2 “Council of State Decision (398/1991) on the Safety of a
Disposal Facility for Reactor Waste” [8]ol|4] 2]&-7ho]] 285}
A2 7e71ES 4 F Aok 38 olF AR wE 8 s
o thgt xR0 ® STUKE “Long-term Safety of Disposal of
Spent Nuclear Fuel, 23 May 2001" & £3}¢] BAlSl3 g},
274 8l AR el vehd kA7 B9 7= 7]5-E Table 3
o gefstglon, Py, A& AlgkA, el A4
5, AEAZe] HF/HE AT L AL

[o]

o, Aqd

el o] WAL W% = SSM(Swedish Radiation Safety
Authority)o] 43§38, SSML 7|2 2] SSI(Swedish
Radiation Protection Institute)¢} SKI{Swedish Nuclear
Power Inspectorate)9] & o2 2008 AAWTE 29
deo] nFdd s AT #A V)|&€7]F$2 Swedish
Radiation Protection OrdinanceZ 7|¥to 2 31 7]& 9]
WAL FA 7 Ho) g ss19 regulation ¥
guideline2 2 & 4= 91T}, Table 4& SSI #H
regulation?] SSI FS 1998:4¢] The Swedish Radiation
Protection Institute's Regulations on Dose Limits at
Work with Ionising Radiation®]] Uel} & w2}
QIApe] A 7)2ole, B9 AR o] 28 HALM B
sl HeE 164058 1847449 % 2 FAA o
& 7122 oJuism, 184 ol4del A% AUA T B}

A=
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Table 3. Standards
Finland

on Safety Assessment of HLW Repository in

caused by natural events or
human action

& = F8 g < A
Annual effective dose to Government Decision on the
the most exposed members Safety of Disposal of Spent
of the public as a 0,1 mSv Nuclear Fuel
consequence of anticipated - Section 4. operation of disposal
operational tansients facility
[Annual effective dose to
the most exposed members .

. 1 mSv

of the public as a A=
consequence of postulated
accidents®
In an assessment period, _
annual effective dose to the 1 mSv Qox'crnx11f:nt‘D66151on or‘1 the
most exposed members of Safety of Disposal of Spent
the public as a consequence Nuclear Fuel
of postulated accidents - Section 3, long term safety
Upper bound for the
annual dose to any
member of the public, . el Council of State Decision
arising from accident 5 msv (398/1991) on the Safety of a
conditions which are Disposal Facility for Reactor Waste

- Section 3, radiation protection

Engineered barriers shall
effectively  limit  the
migration of radioactive
substances

at least 500 years

Council of State Decision
(398/1991) on the Safety of a
Disposal Facility for Reactor Waste
- Section 4, performance of barrier

Assessment period”

adequately predictable with
respect to assessments of
human exposure but at
least several thousands of
years

Government Decision on the
Safety of Disposal of Spent
Nuclear Fuel

- Section 5, long-term safety

Nuclide specific constraints
for the activity releases to
the environment

0.03 GBq/yr for the long-
lived, alpha emitting radium,
thorium, protactinium,
plutonium, americium and
curium isotopes

0.1 GBq/yr for the nuclides
Se-79,1-120 and Np-237

0.3 GBq/yr for the nuclides
C-14, C1-36 and Cs-135 and
for the long-lived uranium
¢ isotopes

1 GBq/yr for Nb-94 and Sn-126
3 GBq/yr for the nuclide Te-99
10 GBq/yr for the nuclide
7r-93

30 GBq/yr for the nuclide
Ni-59

100 GBg/yr for the nuclides
i Pd-107 and Sm-151,

Long-term Safety® of Disposal of
Spent Nuclear Fuel, 23 May 2001
-These constraints apply to activity
releases which arise from the
expected evolution scenarios and
which may enter the environment
not until after several thousands of
years,

-These activity releases can be
averaged over 1000 years at the
most, The sum of the ratios
between the nuclide specific
activity releases and the respective
constraints shall be less than one,

AN

al

AgFAAR 2

1998:1 2 SSI FS 2005:59]
1998:19| A= X &7l 23k
harmful effect)7} 10-6-& Z3}3) A
2 AL A4 §F 1000 =1

A7) 423

oA

Al

3
7= HF
3
].

A
Azt

3

= ?tEE, Frpr|ke
000 oo g st

6) postulated accident shall mean a safety-related incident during
the operational period of the disposal facility with low
probability to occur during that period

7) assessment periods are time

the evaluation of

long-term safety

eriods of varying length, used in

8) long-term safety’ shall mean the safety of disposal after the
operational period of the disFosal facility, taking account of
radiation impacts on man and the environment
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Table 4. Individual Dose Limit in Sweden

¥ = AgA | 2 A
Exposure 10 Annual effective dose 1 mSv SSIFS 1?‘)8:4
general Annual equivalent dose to lens of the eye 15 mSv A
z)ubli c Annual equivalent dose to the skin 50 mSv AE
Rescue work W0msy | 4%
Workers Annual effective dose 0O | HE |
in general Annual dose equivalent to the lens of the eye | 150 (50) mSv A=
(students Annual dose equivalent to lhc skin i 500 (150) mSv AE
and trainees Annual dose equiv:ale{x'{l o hgnds, forearms feet 500 (150) mSv e
and ankles
aged 16-18) 5 consecutive years Effective dose 100 mSv AHe

Table 5. Summary on SSI FS 2005:5 of Sweden

T = Fa uE < A
A repository for spent nuclear fuel or nuclear |harmful effect2]
Protection of | waste shall be designed so that the annual tisk of | probability A|2F-2-

human health

harmful effects after closure does not exceed 10¢
for a representative individual in the group
exposed 1o the greatest risk[9],

ICRP] ‘probability
coefficients o]-&

Regulation' s
criterion for
individual risk

The risk for harmful effects for a representative
individual in the group exposed to the greatest
risk (the most exposed group) shall not exceed
107 per year10],

ICRP®] ‘the factor
for conversion of
effective dose w0 risk
is 7.3 per cent per
sievert o] &

individuals, the criterion of the regulations for
individual risk can be considered as being
complied with if the highest calculated individual
risk does not exceed 107 per year10],

+E

A4
1000

The conditions and processes during the early
development of the repository, which can affect
its long-term protective capability, should be
described in as much detail as possible, Examples
of such conditions and processes are the
resaturation of the repository, stabilisation of
hydrogeological and geochemical conditions,
thermal evolution and other transient events,
Biosphere conditions and known trends in the
surroundings of the repository should also be
described in detail, partly to be able to
characterise “today’ s biosphere” (see guidelines
to section 3), and partly to be able to characterise
the conditions applicable to a conceivable early
release from the repository, Known trends here
refer, for instance, 1o land uplift (or subsidence),
any trends in climate evolution and appurtenant
changes in use of land and water{10],

1,000 2] 7|7k 7)
Dt AeA 24 2
£ factorse} HH3}
o} A SIA risk
analysis7} 5392 4
e ZAFE VIzEL
275

-0] 717wk, AR
A 9] A
A% el de
AAF B g H
£ 93t o8 7t
& % dlolHs 2
7] 274 g g2
A2 Eol AHgE o

of g

Limitation
of the risk|
analysis?
intime 100,000
d 74|

Reporting should be based on a quantitative risk
analysis in accordance with the guidelines to
sections 5-7, Supplementary indicators of the
repository s protective capability, such as barrier
functions, radionuclide fluxes and concentrations
in the environment, should be used to strengthen
the confidence in the calculated risks[10},

100,00038 o]FH |
oI, Ut /1%
wsHe] War))ek 2
o] A& vHe
g g A
" A& giko} A
2o uer

AgEofor &,

100,000
o)y

Climate development can simplified be described
as a repetition of identical glaciation cycles, A
strict quantitative comparison of calculated risk in
relation to the criterion for individual risk in the
regulations is not meaningful, The assessment of
the protective capability of the repository should
instead be based on reasoning on the calculated
risk together with several supplementary
indicators of the protective capability of the
repository such as barrier functions, radionuclide
fluxes and concentrations in the environment|10],

o2 AxtEojop &

-risk analysise 3713
o gl e g
AR ol T]AE o
AEAAAA L
azhg)e FaAe
Anajol g Alztel
2o up2 By
o) 37} efs)
eRYE Bel pjxE
ek 71370, e
Az g F2729

2 deeshd Wy

9) Risk analysis: An analysis with the aim to clarify the protective
capability of a repository and its conseq}lliences with regard to
the environmental impact and the risk for human beings.
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ATHOL. E3F, SSI FS 2005:590 4= Yajeg A
7Vt ICRPY conversion factor® AF&3l%
I gley, Frrzte g AEA HH F 10004, 1
o] A 100 ,0007+2] 2 100 ,000 8 o]Z & A B3}
[10]. &3], 100,000 ©]Z 9] calculated risk ZF& ris
Aot HHEste AA A vwsE A2 2nst ¢t
Algta glom, 938 A2 A Bt 2 Ee
SHA Feld o2 risk Al4bo] o]Folzjot &-e
ATt ol& Aol vEhd bAAHI FE 74
Table 59} o] 29k 4= 9},

o
fu

ot

F
=
2

r2
zl

off
-

<o
o
<

W
2 oo of i & m

%0,

k!

o,

I,

L EFA

ZF2 Axbe AL PMGMDR 2007-2009 (National
Radioactive Materials and Wastes Management Plan
2007-2009)(11]°] 2 Yeht glon, Zakrol A9 Abg
FHARE HF PAAA 71 E (ultimate radioactive
waste) 2 7H581A] ¢Fa1, A4S BAZ 35S 95k A
Al ﬂw 27 vz—"é}ﬂl Bol B2 F2AGELE FA0]
Slch. Wb Alga

H 7] & ol A 241916}% P H 718 E-FA Al Table 63}
o] Activity9} Half life® 123
T LEHAT =S A,
AHE R AR AA oA BT
o

ZFg2of AL AEH A7 El e AR 7]
22 “The Planing Act of 28 June 2006 on

=

1
]

A AT, e

9.
rir
paus
o =
ut
Q,

Feds g
R

L

!

Sustainable Management of Radioactive Materials and

Waste” ol 4] o Al /A 928 AN Yt
SRR B P 917 BAUTE Bojof ATk =
3, A8 T AR Aol AR A2 L THE B
aho] Zofo} g},
- A At SRR ARe Jokels P
7% FNAE BA oz A E Ao A e

- 2R F HF BAMA H 71 E (ultimate radioactive

Table 6. Existing or Future Disposal System for the Main Solid
Waste and Residues in France

Half-life Very short lived Short-lived Short-lived
Activity level { 100 days { 30 years { 30 years
Very low level Dedlcate?i 5turface repository
Recycling channels
Management Surface disposal Dedicated shallow
Low level o
Dedicated shallow by radioactive (Aube repository) depth repositories
decay except tritiated waste under study
and centain sealed Channels being
Intermediate level sources studied under article 3
of the 28 June 2006 Act
) Channels being studied under article 3 of the 28
High level
June 2006 Act
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waste)2 RFEAE ol shallow depth® | E == Aol
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