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BEEE I 1

Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste

Management

(B BHREHE BE S OV PR BRI A B O L 22 B9 5 5560 (B RISKY)

3L TR B £

ARTICLE 17. INSTITUTIONAL MEASURES AFTER | #+t4 FHSH% ORI ER 2 HE EHIZE S
CLOSURE REFRIENL, Aoy R OISR ICIRD Z L il | FFEAT
Each Contracting Party shall take the appropriate steps to | 3572, W47 HiE%Z & 5, 2 D
ensure that after closure of a disposal facility: () MELMiEg OFTEM, REHROMER B 8RB | BRI
(i) records of the location, design and inventory of that facility T HRLER T o T, HHIEENERT 560 | - BFERFD

required by the regulatory body are preserved; BIREIND Z L, A
(i) active or passive institutional controls such as monitoring | (ii) #ZE/R2LAITIX, B, LARIRSEORES) | (R E

or access restrictions are carried out, if required; and M XL Z 8 HEREENEEIND 2 R
(iii) if, during any period of active institutional control, an L,

unplanned release of radioactive materials into the | (iii) BEEHAT 7R EE A& HE oo I A E ©

environment is detected, intervention measures are BE~OFHBEIN T 2WEEABEEHI A

implemented, if necessary. TG EICB T, R L XX, TAHES

ES/ g R

ARTICLE 22. HUMAN AND FINANCIAL RESOURCES BT NABETR L O - FHEHA A
Each Contracting Party shall take the appropriate steps to | #fifIEIX, KD Z & ZHERT 2720, W47 | 23 B
ensure that: [ER JRE
(i) qualified staff are available as needed for safety-related | (i) W BABHE Bl R L OV M BEFEM & ¥ | B

activities during the operating lifetime of a spent fuel and a
radioactive waste management facility;

(i) adequate financial resources are available to support the
safety of facilities for spent fuel and radioactive waste
management during their operating lifetime and for

decommissioning;
(ii1) financial provision is made which will enable the
appropriate  institutional  controls and  monitoring

arrangements to be continued for the period deemed
necessary following the closure of a disposal facility.

faEk O R, HBENG U, BRICET
DISE D=2, REN AT DB M FIH AT
BETHDHZ &,

(i) 7 A RS B it % Ko OV 1k BE 2 5 B
Jiti 5% O HA RS Hr I NS Z A B O i aR AR
HEEIEHEZ & DY, ZNH DNk d
FREOMRE ZET 572012, 1L 72 EN
FIHTRETH D Z &,

(iid) 0 24 73 il B 1 48 B N OB A 1 20N AL 4 i
OB LI LD DBk S D =
L EFRRICT A7, MIEBfERIND Z
L,
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BE:EEF 2

IAEA SF-1 Fundamental Safety Principles
(IAEA SF-1 JEAZz 425 HI)

JF 3L FraR e £ T

3.29. Radioactive waste must be managed in such a way as to | 3.29. FSHTEBERED L, FHRIARICEE O AE | B
avoid imposing an undue burden on future generations; thatis, | Z ik 9 2 & DRWE 5 R FIETEIH IR | -BIHHET
the generations that produce the waste have to seek and apply | AU 57, T7ob b, BEEMZEAET LA | £ ToO
safe, practicable and environmentally acceptable solutions for | I, Z24/ DT AIRE CEREEMIICFTFA AIREZRBE | BRI

its long term management. The generation of radioactive | ZEW) DR HIE FRIT kI3 2 R 2 52 L, )
waste must be kept to the minimum practicable level by | L 72 uiE72 57220, HUNPEBEIEY DR AL,
means of appropriate design measures and procedures, such as | 5| X (Z#E DV 1 7 VLf RS, ) 22E
the recycling and reuse of material. AR KO FIEZ AW TEITRREZR R D &/
FRD L~UUIZHERE L2 i U2 5720,
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EEEM 3

IAEA SSR-5 Disposal of Radioactive Waste
(IAEA SSR-5 Jiths P BE#E DAL 5T )

JF3C FER B i AT
1.6. The preferred strategy for the management of all | 1.6. &= T DHINEBEIEM OEEO =D DI E L LU g VN

radioactive waste is to contain it (i.e. to confine the
radionuclides to within the waste matrix, the packaging and
the disposal facility) and to isolate it from the accessible
biosphere. This strategy does not preclude the discharge (i.e.
controlled release) of effluents, arising from waste
management activities, that contain residual amounts of
radionuclides, or the clearance of materials that meet the
relevant criteria. International safety standards have been
established covering both of these circumstances [8, 9].

WERES I, BEEM A LAY (b b, B
M~ b0 7 A Ry —UB L O R O
TR Z B LA D 2 &) BT e A
WENOREET 2 2 ThDH, ZOMMKIT, B
FWEBEI N O U D, TR & O SR
EETYRE Ol (Tabb EEK) . &
D WEBE T D B AT B D7 VT T v
AEPER L2V, EERZ2EHET, b ok
PO #8E L TUAESN TV 58,91,

1.10. A number of design options for disposal facilities have
been developed and various types of disposal facility have
been constructed in many States and are in operation. These
design options have different degrees of containment and
isolation capability appropriate to the radioactive waste that
they will receive.

The specific aims of disposal are:

(a) To contain the waste;

(b) To isolate the waste from the accessible biosphere and to
reduce substantially the likelihood of, and all possible
consequences of, inadvertent human intrusion” into the
waste;

(¢) To inhibit, reduce and delay the migration of
radionuclides at any time from the waste to the accessible
biosphere;

(d) To ensure that the amounts of radionuclides reaching the
accessible biosphere due to any migration from the
disposal facility are such that possible radiological
consequences are acceptably low at all times.

2)‘Human intrusion’ refers to human actions that affect the
integrity of a disposal facility = and which could
potentially give rise to radiological consequences. Only
those human actions that result in direct disturbance of
the disposal facility (i.e. the waste itself, the contaminated
near field or the engineered barrier materials) are
considered.

1.10. 2 E TIZEE DS gk DT DO EF
FFva RSN, SFIEAREEONS
FERX D E CEFH S BEL WD, ZhH o
AT v a R, ZTELD B B R (i
Gl7e B 5P LA OFEESCRREER &2 Fio.
WA OEAOBINILLTD LBV TH D,

(a) BEEMZHALIADD Z &,

(b) BEHEM % BT AT RE 2R AL BB 0 S B L. S
SR ETEY ~D AR A PO ATREME & 2T
DOFREMED B 5 5B % RIS T2 &,

(c) HrHHPEREFE D BEFEW) H & HEUT T RE 72 A W) B
~OBATEFIZIHEIL, WO LEBXO, #D
TBHZ L,

(d) HCHH R S ALy B % > & ORBATIZ L 0 B2
WTRIRE7e BB BIET D &N, I VED
W R BN IR TEDIF LR
LEMRTHZ L,

2) TARMRAL 1, W5 tisk OfEetEic 8y
5z, BEBFENRBEBENICAEL S DA
MIEE O Z &2\ 9H, Woylasx (T72b5H,
BEYBHIK, BREN-=T 74—V EKbHD
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MIREI D AN, BEIND,
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1.14. (c) Disposal of intermediate level waste: Depending on
its characteristics, intermediate level radioactive waste (ILW)
can be disposed of in different types of facility [12]. Disposal
could be by emplacement in a facility constructed in caverns,
vaults or silos at least a few tens of metres below ground
level and up to a few hundred metres below ground level. It
could include purpose built facilities and facilities developed
in or from existing mines. It could also include facilities
developed by drift mining into mountainsides or hillsides, in
which case the overlying cover could be more than 100 m
deep.

1.14. (c) VIV BEEM DUy - BEFEW) D Feitk
HAE L LV B R (ILW) 1,
Bk x I DOk~ T 5 ENTED
[12], D7 E L TFE A A — MV (a few
tens of metres) 2" HHE A — FLERE (a few
hundred metres) D2, A—/L R EZITH A =
IR SN D fEsR ~DEBEIC L0 A5y 24T 9
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RADIATION PROTECTION IN THE POST-CLOSURE

PERIOD

2.15. The safety objective and criteria for the protection of

people and the environment after closure of a disposal

facility are as follows:

Safety objective (%)

Criteria

(a) The dose limit for members of the public for doses from
all planned exposure situations is an effective dose of 1
mSv in a year [3]. This and its risk equivalent are
considered criteria that are not to be exceeded in the

FABH 1% I o Ji B RRB

2.15. Wy liiak OFASEE O N EBREEDOF#E D 7=
DOREAPEREEL, LTOLBY THD,
ZAaER (1)

JHE

(a) AFOMEKREIZHT 22 TOFmgHIE <R
DD O EIREE L, FERhM & THRM 1mSv
Thbd, T, BEOZINEREDY A7 Y
BwIX, PEREARVWEEL L TEZLND,

(b) Z DOMEIREICHE D 72D, Woyfisk (H
—OFRE BT S ND) X, Wk A

- Bl

KTHD
HRFSR
IR %
[ 7 B e

- WL

KTHD
N&HEG
I %
[ 7 B e

future. THAREMED & 5 BIRMBOFER L LT, | EREOR
(b) To comply with this dose limit, a disposal facility | SR#IL< 25206 LIV WRERIEA~OFE | BEEHIFRIC
(considered as a single source) is so designed that the | B EN/-MREFEIZY A7 HHR/ 0.3mSv D £ 5 BK
calculated dose or risk to the representative person who MREFRIE 2B 2 20, EM 107 4 — 4 —
might be exposed in the future as a result of possible | DU A7 WFEZ B 272K I ITHEFHE
natural processes3 affecting the disposal facility does not Do
exceed a dose constraint of 0.3 mSv in a year or a risk | (c) FASHE OMWBFEH 72 AR ADZEIZBEMER L
constraint of the order of 10-5 per year4. T, ZOEIBRBRBABYA FNORDERIZHE
(c) In relation to the effects of inadvertent human intrusion M ImSv KO ELZ LT LIS
after closure, if such intrusion is expected to lead to an | FAICIL, AMBRAOHEZWMOLT I b,
annual dose of less than 1 mSv to those living around the ZORBERET DD ORI A b IE4(L
site, then efforts to reduce the probability of intrusion or to I,
limit its consequences are not warranted. (@) AFEBARY A FOEDAERIZ 20mSy (&
(d) If human intrusion were expected to lead to a possible EIRT), & 8 M) & LRIZAREMED &
annual dose of more than 20 mSv (see Ref. [7], Table 8) to LEMEEZE ETPRINIHEITIL, Hilx
those living around the site, then alternative options for X, BT ~DOEFEYMOL S EI1E, LV E
waste disposal are to be considered, for example, disposal WA B2 D ST O NE & 2 BET 5
of the waste below the surface, or separation of the EWolo, REBLRDUSOFT v a BN
radionuclide content giving rise to the higher dose. EINORETHD,
(e) If annual doses in the range 1-20 mSv (see Ref. [7], | (e) 1~20mSv (ZF& k7], & 8 =& M) DO#l
Table 8) are indicated, then reasonable efforts are FHOFEARED R SN DGA T, fEak OB %
warranted at the stage of development of the facility to |  BFE CIRAMERZ(NT 5 £ /21%, Miskaxs
reduce the probability of intrusion or to limit its DI L > T, TORELIRET L5
consequences by means of optimization of the facility’s AOEL D FHA N ES L&D,
design. ® (#5)
H (1)
3.7. Matters that have to be considered include: 3.7 Bt SR T ER SR WHEIEIILL T & | - SRR
(a)-(e) M& BYTHD., 23 B4
(f) Defining legal, technical and financial responsibilities | (a)-(e) B N B

and, if necessary, providing for any institutional
arrangements that are envisaged after closure, including
monitoring and ensuring the nuclear security of different
types of waste that have been disposed of.

H EF L HFWB LG E&E EoEEREZESHED
FBHZ e, W, BB T, Ly sz
e x R FEEOBEEYMOE=2 1 T L RT
X2 UT ¢ OfftRE ST, FE SN
BOFENRTFREZLELT L

3.20. Consideration has to be given to locating the facility
away from significant known mineral resources, geothermal
water and other valuable subsurface resources. This is to
reduce the risk of human intrusion into the site and to reduce
the potential for use of the surrounding area to be in conflict
with the facility. The safety of the facility has to be
considered at every step in the decision making process to
ensure that safety is optimized in the sense discussed in the
Appendix.

3.20. EELBEA OGN, #HEUKE L UM o
E D & 2 Hi &R (subsurface resources) 7> 5
BEN TSP IC R 2 S92 = E NEE I NG
UL B 720, ZHuE, A F o AR AD
U A7 W ONTHERR & FEA U720 JE R Km0 F A
DR[REMEZ S 720 Th B, gk D22 riL,
BHERET e AO2EBICBNT, (T8 TE
SN ERICBWTEENREbsnd Z &
PHERT DD BB INRITUER L 220,
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Requirement 5: Passive means for the safety of the disposal
facility The operator shall evaluate the site and shall design,
construct, operate and close the disposal facility in such a
way that safety is ensured by passive means to the fullest
extent possible and the need for actions to be taken after
closure of the facility is minimized.

B 5 TR DD T2 6 DR B TE

B IR, BORIRIC TRE 72 &6 PH C2 B A
L RENHSR S, ROMERIZESND
IRENOMEEN /ML SN DERIS, ik D
YA FORHME TR TR 5T, BRER. A
. BEERB IUOPAE L 2 g 57220,

3.25. In practice, even in those cases in which passive
features are the primary means for providing a reasonable
assurance of safety, institutional controls, including
restrictions on land use, and a programme for monitoring
may be necessary in the post-closure period. Institutional
controls and monitoring are the subject of Requirements 21
and 22.

3.25. ERE RO AEMMFIEN T L LCZE
HEICL Db ensnd,EeTH, BRI HO
IR 2 & el ERE BT =2 U v 7,
PASHIZ ICMEE L S h LvZ s, H RS
BREE=H Y 7R, BR21 & 2212069,
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3.35. The engineered and physical barriers that make up the
disposal system are physical entities, such as the waste form,
the packaging, the backfill, and the host environment and
geological formation. A safety function may be provided by
means of a physical or chemical property or process that
contributes to containment and isolation, such as:
impermeability to water; limited corrosion, dissolution, leach
rate and solubility; retention of radionuclides; and retardation
of radionuclide migration.

335, M3 v AT AT LR X OB
NUYTIX, BEEMERE, Ny r—vr s #)
BRI KX ONLHIER BE-CHE 70 & O Eii) 70 5B
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3.43. For near surface facilities, isolation has to be provided
by the location and the design of the disposal facility and by
operational and institutional controls. For geological disposal
of radioactive waste, isolation is provided primarily by the
host geological formation as a consequence of the depth of
disposal.

3.43. EHFRERE O FRBEIL, ALy iRk DAL E & 5%
FHZ X - T, BLOERE EOFH L RS
ICE o THEL &N TER B2, it
BEFEW) O MBIk LT, FREBEIX, A O
EOMRRELE L CEIIHELE 2 MEICI->TH
HEINAZ LTk D,

3.44. Isolation means design to keep the waste and its
associated hazard apart from the accessible biosphere. It also
means design to minimize the influence of factors that could
reduce the integrity of the disposal facility. Sites and
locations with higher hydraulic conductivities have to be
avoided. Access to waste has to be made difficult to gain
without, for example, violation of institutional controls for
near surface disposal. Isolation also means providing for a
very slow mobility of radionuclides to impede migration
from disposal facilities.

3.44. WREEIL. SR RTRE /R AL W 0 O BEEE) & %
UTEE D falrit 2 im ST TR Ko ki 45
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3.45. Location of a disposal facility in a stable geological
formation provides protection of the facility from the effects
of geomorphological processes, such as erosion and
glaciation. The disposal facility has to be located away from
known areas of significant underground mineral resources or
other valuable resources. This will reduce the likelihood of
inadvertent disturbance of the facility and will avoid
resources being made unavailable for exploitation.

345, BERHBE~ONGHEE DR E L IZREX
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3.46. In some cases, it may not be possible to provide
sufficient assurance of separation from the accessible
biosphere, owing to phenomena such as uplift, erosion and
glaciation. In such cases, and if the remaining activity in the

3.46. W ONDPAITH T, B, BEB L
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waste is still significant at the time such phenomena occur,
the possibility of human intrusion has to be evaluated in
determining the degree of isolation provided.

REE. BXUOBEEDTOERERSRENZE D X
IMBGBNAE TR TIKARE L THRE Y
Ay ABRAOREEMER, b6 S b EEED
BREORTEIZBW I IR NIE 6%
v,

3.47. Over time periods of several thousand years or more,
the migration of a fraction of the longer lived and more
mobile radionuclides from the waste in a geological disposal
facility (or in other facilities that may include longer lived
radionuclides, such as borehole facilities) may be inevitable.
The safety criteria to apply in assessing such possible
releases are set out in para. 2.15. Caution needs to be
exercised in applying criteria for periods far into the future.
Beyond such timescales, the uncertainties associated with
dose estimates become so large that the criteria might no
longer serve as a reasonable basis for decision making. For
such long time periods after closure, indicators of safety
other than estimates of dose or individual risk may be
appropriate, and their use has to be considered.

3.47. B THFRIE (several thousand years) & %\
X, UL EOHIMIChZ Y . MBS fERR
BIFD (HDONIARTH— iDL 57, X
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DR WHIRICR L TIE, BES D WVITEAY
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3.48. For geological disposal and for the disposal of
intermediate level radioactive waste, the passive safety
features (barriers) have to be sufficiently robust so as not to
require repair or upgrading. The long term safety of a
disposal facility for radioactive waste is required not to be
dependent on active institutional control (see Requirement
22). For near surface disposal facilities, including those for
radioactive waste from the mining and processing of
minerals, measures for surveillance and control of the
disposal facility might be instituted. These measures might
include restrictions on access by people and animals,
inspection of physical conditions, retention of appropriate
maintenance capabilities, and surveillance and monitoring as
a method of checking whether performance is as specified
(i.e. checking for degradation). The intent of surveillance and
monitoring is not to measure radiological parameters but to
ensure the continuing fulfilment of safety functions.
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4.27. Characterization of the geological aspects has to
include activities such as the investigation of: long term
stability, faulting and the extent of fracturing in the host
geological formation; seismicity; volcanism; the volume of
rock suitable for the construction of disposal zones;
geotechnical parameters relevant to the design; groundwater
flow regimes; geochemical conditions; and mineralogy. The
extent of characterization necessary will depend on the types
of disposal facility and the site in question.
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4.5. Alternative waste management options, the site selection
and evaluation process and aspects of public acceptability,
for example, may be considered in farther reaching reviews.
Technical reviews have to be undertaken prior to selection of
a disposal option, prior to selection of a site, prior to

4.5. Bl ziX, (B RBEEWE A 7 v a v,
P A RRE & 1 RSO MO
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construction and prior to operation. Periodic reviews also | 2D Z N E AN > TIThL e 7z b7 5.
have to be undertaken during the operation of the facility and | \, EMIH)2 L B o —3E 7z, MigkOEERL L | - TN
following closure, up to termination of the facility licence. OERNUT 5] E e < PHSH O], ﬁrﬂ 0) PRl & | BT I £R
TET, AT RITNIER B 720, HE: N
- B
“ToE
{an
5.4. Monitoring has to be carried out at each step in the | 5.4. E=% U 7%, WofEix OB E#¥ED | - £=4 1
development and in the operation of a disposal facility. The ZC%’L%M@E&%K%D VCER SR T TR S > 7 A
purposes of the monitoring programme include: eV, E=HX U TEEO BT, AR IR 5 2
(a) Obtaining information for subsequent assessments; ie, K

(b) Assurance of operational safety;

(a) & D% DD 72D DOIF O KA

- T MR

(c) Assurance that conditions at the facility for operation are | (b) 3R D224 DIRFE DA T
consistent with the safety assessment; (c) MifX COBMIEDEMEDN, LR L EET A OB RE
(d) Confirmation that conditions are consistent with safety | 5 Z & & £&3E DRI
after closure. () FBEREPHAEBR LR LELST D L DR EXRED S
Guidance is provided in Ref. [20]. Monitoring programmes HA K AT B E SCHR[20]1 ;ﬂt éz"L’Cb\
have to be designed and implemented so as not to reduce the | € =% U > Z&FEIL, PASHL ICI T D Hisk
overall level of safety of the facility after closure. BORK LNV TR SRV L D ITHGE! é z"L
&Thi&%ﬁ Fhi SR T TR B0,
5.5. A discussion of monitoring relating to the safety of . Mg Loy R 0) PSR L RICEETHE= | - E=X
geological disposal facilities after closure is given in an 5 ) V7 DELZL, IAEA @ TECDOCS I/ & ]
IAEA TECDOCS. Plans for monitoring with the aim of | L T\ 5%, Bﬁﬁé?ﬁﬁ/ﬁ@ﬁ%ﬁ% H7eHTHBO AR5 %
providing assurance of safety after closure have to be drawn | €E=% U 7 FHENE, FRERE=F U v Uk K
up before the construction of a geological disposal facility to | Z 787 72 O I HIE AL/ M sk DR ATIC SR S 4L | - BURH
indicate possible monitoring strategies. However, plans have | 72iF4uiX7e H7e\, Lo L72ad 6, FHEX, 2 fED P C
to remain flexible and, if necessary, they will have to be | BRPEITHERF SN2 TR BT, MEREGA. A @*&A
revised and updated during the development and operation of | % #1 E» SRR O BRFE & BEDMITE E ST DRI
the facility. SINBRITNERBRNZ LT D, R 5 ER
- WA 72
o fif (2 £R
R\
5.6. The long term safety of a disposal facility for radioactive 5.6. U PEBEZEN D 4L 53 ik O e B 22 Ak < Rk
waste has not to be dependent on active institutional control. | HEENAYH LY E ERIZIKTE L CIER B 7220, y\@J S A 7
Even the violation of passive safety features cannot give rise H’J BRFFEDER TS X, TADOHELREZ 5 e EAT 2
to the criteria for intervention being exceeded. Additionally, | & & 23& > TILR S 72\, X BT, AAyfEak D O il BR il
the safety of the disposal facility has not to be dependent | ZE4xi%, B & il EERYEFIZIKAT L TILR B 720, B

solely on institutional controls. Institutional controls cannot
be the sole or main component of safety for a near surface
disposal facility. The ability of the institutional controls to
provide the contributions to safety envisaged in the safety
case has to be demonstrated and justified in the safety case.

Hil R X, AP R D R OME—
FLITEERERELETHDL Z LR TER,
=TT 4 = ATHEINDIZE~DHFHG%
L5 THIEREHOBENX. v—T7 T 4 r—
ADHFTINRESFL, IESbENRT e o7
A

5.7. The risk of intrusion into a disposal facility for

5.7. ISPEBETEY) O ALy st ~D NFIR A D Y

* KL 29

radioactive waste may be reduced over a longer timescale | A 7 [X, (EAZ#k (v—H—) &I[EERGEERE “ToHE
than that foreseen for active controls by the use of passive | AT & & Te sk R B FTOIEHIC X D #MORFD 4
controls, such as the preservation of information by the use | £ 9 725 BRYEBROIE HIZ L - T, REEIAYE B

of markers and archives, including international archives. TTYHlcsND L0 b, KVEBICHhE VT

ERAY/ARSY Sk RANAN

5.8. Institutional controls over a disposal facility for | 5.8. HU4:BE ﬁ%@ﬂ/ THER D) B A BRI cEICED
radioactive waste have to provide additional assurance of the | fligk D Z & LR HEF =2V T o V)ﬁ‘ﬂﬂﬁ/ﬂ%nﬂf FeEAT %
safety and nuclear security of the facility. Examples include | #5225 Z L2725, BlIZiX, RAFIZL A Y D il B Al
provision for preventing access to the site by intruders and | A b ~DNLH AV 25T 5 HE . B EEREN 54

post-operational monitoring capable of providing early

YA MEEFUSET DENIC, AR A S D ik
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warning of the migration of radionuclides from the disposal
facility before they reach the site boundary.

MEROBITORMPELE L LT LN TX
LR =Y ) T R E T,

5.9. Near surface disposal facilities are generally designed on
the assumption that institutional control has to remain in
force for a period of time. For short lived waste, the period
will have to be several tens to hundreds of years following
closure. Such controls will be either active or passive in
nature. For near surface disposal of waste from mining and
mineral processing that includes very long lived
radionuclides, and which generally comprises large volumes,
activity concentrations have to be limited so that ongoing
active institutional control does not have to be relied on as a
safety measure. Waste with activity concentrations above the
limitations has to be disposed of below the ground surface.

5.9, EHIFL a1 — RIS, IR E R —
E DM bf_O’Cﬁij’Cé?)@ﬁ RS BE N EVAS
LRV EWIREIZESN TG SN D, BHE
MEREY O . T OFIZPASH% O
ENOEEERE (several tens to hundreds of
years) & ZFL72l ?hiii%iib‘ Ll b, #
DX REHITIE, Ak, RREIZR S D2 )
72 b DDOWT NI/ D, e TRFMDIK
SHERRE & & A, — X ﬁﬁif%é%ﬁ%i
O A LB BESEY) D 1Ly DA ETEE
BRI, 2R E UGkt OREENNY 72l EE )
BHN, EETHZ oL S, HIRESH
&Hmiﬁgﬁmo_h%@@f%ﬁztm%
HEIREE DFETEY) 1L, 3R NIy S e i v
f;%fcib\

5.10. The status of a disposal facility beyond the period of
active institutional control differs from the release of a
nuclear installation site from regulatory control after
decommissioning in as much as release of the site of a
disposal facility for unrestricted use is generally not
contemplated. The site location and the facility design have
to reduce the likelihood of intrusion.

5.10. BEBYAYH A FE O W & 8 2 72 A5 b
*’“mﬁbi BLGy it 5% D R4 L o> b iR ik

BRENTWRWZ b, a3 vy
3 %/7 #% O L OB B S O JF 1755 fi 7%
A MO ERID, A NOAE &%
FHIBADOAREME 2RI L 22 T AUE 7 B 720,
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5.11. For near surface disposal facilities, the waste
acceptance criteria will limit any consequences of human
intrusion to within the specified criteria (see para. 2.15), even
if control over the site is lost. The dose constraint (see para.
2.15) adopted for doses to members of the public applies for
the anticipated normal evolution of the site following the
period of institutional control.

5.1, RV R (2% LTl A b o
(control over site) 235 TV T, AFIRA
DWW DB IRE ST (2.15 THZ )
WIZ D L 912, BEEMZ ANBIEZFIRT 5
_&aﬁéoﬂ%®%ma®ﬁ$_%ﬁéﬂé
FRE R (2,15 THZH) 23, il a0 FEI
DZIZY A PO T EIND@EE OELIZXH LT
WA S5,

5.12. Geological disposal facilities have not to be dependent

5.12. MLy hERR 1L, R & L COREZ O

on long term institutional control after closure as a safety | & Hi Dl FEERYEERIZMKAT L CTldZe 720y (EfF: %)
measure (see Requirement 5). Nevertheless, institutional | 5 &), (ZH b B3, HIEREHEIX, FEIE FeEAT %
controls may contribute to safety by preventing or reducing | IZBFEHNCTIHL 5 5. & DHWIIHIELY > O il [ Al
the likelihood of human actions that could inadvertently | A7 ADZEFELZIKR TS D A EMEDH B E
interfere with the waste or degrade the safety features of the | A DIEEYDFA FIHEME 2 [h 1k F 72 XK T 5 =

geological disposal system. Institutional controls may also | £ IZ& - T, BR&IZFELHT LI Lk, £

contribute to increasing public acceptance of geological | 7=, WHIEERIEELL, HHUT ORAROZRME%E

disposal. EOLTEICHLTET DD LiLR,

5.13. Disposal facilities may not be closed for several tens of | 5.13. ALy fiiakid, BREMNBRLG L7, BHFFfE | - YLEOH
years or more after operations have commenced. Plans for | £ (several tens of years) F£721%, 1Ll EIZBA LI H%
possible future controls and the period over which they | #{&X 72V TH A 9, FREMED B D FFAy 7248 %R
would be applied may initially be flexible and conceptual in | ¥ & ZAAHH D 2 LI 2 HIFMICBI 2 | - B
nature, but plans have to be developed and refined as the | X, MHNIAREMIC, LI THERN 2R E O T D%
facility approaches closure. Consideration has to be given to: | 72> LAL7Z2 W3 Jiiax 3 PSS <14 » T (Gs

local land use controls; site restrictions or surveillance and
monitoring; local, national and international records; and the
use of durable surface and/or subsurface markers.
Arrangements have to be made to be able to pass on
information about the disposal facility and its contents to
future generations to enable any future decisions on the
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disposal facility and its safety to be made.

TERAAR DN g & F DL RITE L TuVinds
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5.14. While the facility remains licensed, the operator has to
provide institutional controls. It is envisaged that the
responsibility for whatever passive measures for institutional
control are necessary following termination of the licence
will have to revert to the government at some level.

5.14. JaR D3 FFE Al SIVTW DR Y | R D3
ERERAZITDRITNIR LR, T8 Ok
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7.15. Different organizations are likely to be responsible for
different institutional control activities. The operator will
often be responsible for active institutional control, while
State organizations may be responsible for activities such as
the archiving of records and land use controls. At an
appropriate stage, regulatory approval may be sought for a
transfer of responsibility for the site from the operator to, for
example, the government.
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Requirement 7: Multiple safety functions

The host environment shall be selected, the engineered
barriers of the disposal facility shall be designed and the
facility shall be operated to ensure that safety is provided by
means of multiple safety functions. Containment and
isolation of the waste shall be provided by means of a
number of physical barriers of the disposal system. The
performance of these physical barriers shall be achieved by
means of diverse physical and chemical processes together
with various operational controls. The capability of the
individual barriers and controls together with that of the
overall disposal system to perform as assumed in the safety
case shall be demonstrated. The overall performance of the
disposal system shall not be unduly dependent on

a single safety function.

BT ZEZ AR
HENLEZPHREICL-Thleband &

FHELRT 2 X )T, SMHIBREILRTE SR T
X763, MR DO N TN 7 RERE S e
TR 63, BN BEINR TR LR
VW, BREEH O CIAD & REEL. A AT A
DEB ORI N TIZ X » THAZ SR iTh
X722 5720, IS 0MERI AN T ORI,
Bz B EOEFE (control) & & HIZFEA D
WY, bFR T et 22k o TER SRR
i S0, fllx oY 7 LEH (control)
DHES] (capability) X, W3 AT AEIKDEE
ﬁ&&%t\t~7%4& ATRE S T2@

WCHSBET 2 Z LR NRES R IE B 2R

L5 /XTA@iW%@@ X, B—0D%
ﬂij%%l: Z WARTE L TR B 70,

- R
s ALY

TR B
R

« RRANY

TR B
R

Requirement 8: Containment of radioactive waste

The engineered barriers, including the waste form and
packaging, hall be designed, and the host environment shall
be selected, so as to provide containment of the radionuclides
associated with the waste. Containment shall be provided
until radioactive decay has significantly reduced the hazard
posed by the waste. In addition, in the case of heat
generating waste, containment shall be provided while the
waste is still producing heat energy in amounts that could
adversely affect the performance of the disposal system.
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Requirement 9: Isolation of radioactive waste

The disposal facility shall be sited, designed and operated to
provide features that are aimed at isolation of the radioactive
waste from people and from the accessible biosphere. The
features shall aim to provide isolation for several hundreds of
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years for short lived waste and at least several thousand years

(several hundreds of years), H' L~ LI XU

- NHRA

for intermediate and high level waste. In so doing, | L UVEEIEMICKT L CTidd /e & b TARE D FE A B
consideration shall be given to both the natural evolution of | (several thousand years) DF@ffE% ©7-57 2 & 1T 5
the disposal system and events causing disturbance of the | % Hff & el id7e 670\, ZokICTH 2 & R
facility. IZE o T, W3 AT 2D BIROZEAL & ik - EPERZ
BELZ B & T FRONGITEBEN bR O
T b7, 1A D B RE
DRI
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< EHIR 72
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Requirement 10: Surveillance and control of passive safety | Zff: 10 : ZEILBFFE DO —_A TR EE | - E=4
features 1 (control) > 7 A
An appropriate level of surveillance and control shall be | JEY) 72 L~ /L DH—_A F 2 R LEHL (control) \ZfR DB
applied to protect and preserve the passive safety features, to | I, PASHE DLZE2DT=DDE—T7 T ¢ Fr—A|Z R
the extent that this is necessary, so that they can fulfil the | fiE SAL/ZHEREZ R D L DT, THDSKE | - B PEEE
functions that they are assigned in the safety case for safety | & SV HHAPH T, ZTENLERFEZHHE L, R DML
after closure. FF o7 DIlZEmH SRR 6720, A RE
D HERRI
£ 5 BK
Requirement 11: Step by step development and evaluation of | 4 11 : WLy fitiek O BeFERIBE % & FEAL - K BRI
disposal facilities B YEBESED DAL sk 1%, — OBz I BT HHL
Disposal facilities for radioactive waste shall be developed, | T, BA¥, #EL LU IR TILR B2 il
operated and closed in a series of steps. Each of these steps | V), ZiU5H DOFKEREL, V1 b, &5k, Ak, - EHIR 72
shall be supported, as necessary, by iterative evaluations of | B I OWEFO AT g IFNT, Wy A A £
the site, of the options for design, construction, operation and | 7 A DHERE & Z ROV K L OFHMIZ L - T R

management, and of the performance and safety of the
disposal system.

VEIE LT AN TIT R By,

Requirement 18: Operation of a disposal facility

The disposal facility shall be operated in accordance with the
conditions of the licence and the relevant regulatory
requirements so as to maintain safety during the operational
period and in such a manner as to preserve the safety
functions assumed in the safety case that are important to
safety after closure.
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Requirement 21: Monitoring programmes at a disposal
facility
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A programme of monitoring shall be carried out prior to, and
during, the construction and operation of a disposal facility
and after its closure, if this is part of the safety case. This

i COHE T, E—=T7T 4 F—AD—HTH
h&ifﬁﬁﬁ?&bliﬁ’@éhﬁﬁh!fﬁE)fcﬁb\o )
AT, P & L0 BHOTEDIC, BETRE
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programme shall be designed to collect and update | A UNE L, HH T2 L )G é‘ Z"Lfcﬁ DR UES D LT
information necessary for the purposes of protection and | 72 572\, 1H#IT, fEix OEEMRIZ BT H1E A OB RE
safety. Information shall be obtained to confirm the | ¥%# & /A?%@T%EEE\ @ﬁ/}i% FOBRBE DY D FEFRIZ
conditions necessary for the safety of workers and members | B R KM 2R T D720, BAGFSNRITH | RDHEK
of the public and protection of the environment during the | IX72 720, =X U 7 i i E% O PAEH % D
period of operation of the facility. Monitoring shall also be | Z4x| ’?ﬁﬁ.ﬁﬁ_é AIREMEDN B 2 DI & &
carried out to confirm the absence of any conditions that | #3389 5 72912 & SEhE S 72T UL 72 5720,
could affect the safety of the facility after closure.
Requirement 22: The period after closure and institutional | ZE{4: 22 : BASH HAR] & i) B 44 L cEIZKD
controls PASHAE IR, Ml EEAE B & AL fis 2 B9 5 Ry EAT %
Plans shall be prepared for the period after closure to address | [H¥# D A FrA[REMEZ HEFF T D 72O O E 2] O i) [ 4]
institutional control and the arrangements for maintaining the | 7= & FHE 23 ¥Efi S 7z iF Z’fii LRV, b B
availability of information on the disposal facility. These | D FFHEI X, ZEIZLZERFE IR Lfdb@ffcﬁ - B
plans shall be consistent with passive safety features and T%’L iii LY, Mk AT 2R AN G2 b T DO
shall form part of the safety case on which authorization to AR E—T T 4 —AD—AEMAT *
close the facility is granted. ZD ?6 @’chﬁ THiER 67220,
A.6. The possibility exists that in the future, an activity or | A.6. JFRIZEBWTIL, MK 21EE) (B—F7 | - HIck 3
activities undertaken by people could cause some type of | I&, ) 73, WU MEFEIEY) DU ik~ B EAT 4
intrusion into a disposal facility for radioactive waste. It is | 2 DOFEFEDIRAE AT 5 D AIREMENAFIET D il R 1l
not possible to say definitively what form such an intrusion | %, D ADZEB O FHIREE I HIZ, Z Dk i3
will take or what the likelihood of the intrusion event will be, | 7R AFZRN, COEREEZ L D200 ET=IE BUNIEEEIN
owing to the unpredictability of the behaviour of people in | R AFGD FIALD | EDERIZ 72 % D% BriE ) D% AR
the future. Nevertheless, the impact of certain generic | (285 Z LIIRAFEETH D, TAUT 0D IS P
intrusion events, such as construction work, mining or | 59, HFXIE¥. BILFE 721X, A (drilling) Pk
drilling, can be evaluated as reference scenarios. DR HFEO—RIRBAFZOZEIL, v | - AFRA
Ty LA F VAL LTHHlisng ZENT | DREIR
&%, AR D
R
A.8. In the event of inadvertent human intrusion into a | A. 8 oy ik ~DBFEH 2 NHRAOFESZD | - AFRA
disposal facility, a small number of individuals involved in | 356, Miax Z #HIE 7213, BRI D AR THE)IC R+ 2
activities such as drilling into the facility or mining could | B8 592/ VDAL, BWREEZXZITHTH 2R

receive high radiation doses and exposures of other persons
could also arise as a result of the intrusion. The doses and
risks involved for any individuals authorized to take part in
activities that deliberately disturb the disposal facility or its
waste need not be taken into consideration in this context,
as such activities would constitute planned exposure
situations.

59 L, BADFERE L L ThoE T 280
<HERZITHREMERSH A5, WohEsk £721%
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EHIE R EERT 2D THLDT, B
T AMEL/20,

A.9. In general, the likelihood of inadvertent human
intrusion into the waste will be low as a consequence of the
chosen depth for a geological disposal facility. The
likelihood will be low owing to institutional controls in the
case of a near surface disposal facility, and because of the
decision to site the facility away from known significant
mineral resources or other valuable resources. The possible
doses that would be received from such an inadvertent
intrusion could be high. However, since the likelihood of
inadvertent intrusion is low, the associated risk is likely to be
outweighed by the higher level of protection and safety
afforded by the disposal of waste in comparison with other
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ICRP Publ.81 Radiation Protection Recommendations as Applied to the Disposal of Long-lived Solid

Radioactive Waste

(ICRP Publ. 81 75 i b L AR BEFEW) DAL I3\ Z i 2 T MR B i)
3L FiIER B £
4.4.3 Radiological criteria applied to human intrusion 4.4.3 NEUR AN & 302 B e ) L e NEIEIN
(60) The possibility of elevated exposures from human | (60) AR AIC K DEWEIX S OFTREMEI, BE | D 2K

intrusion is an inescapable consequence of the decision to
concentrate waste in a discrete disposal facility rather than
diluting or dispersing it. It is possible that human intrusion
could bring waste material to the surface and directly expose
nearby populations to significant radiation doses. Also,
releases resulting from human intrusion, such as drilling,
could migrate through the biosphere and exposures may result
that are indirectly related or incidental to the intrusion event.

EMEFRT DD EIEL0TRL, 72080
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(61) Protection from exposures associated with human (61) AR ANICBSE L7241 < of5#iE, 2o | -EHICE 5
intrusion is accomplished by efforts to reduce the possibility | & 9 72 FHR O A HEMEZ K S 85 I X - “Cﬂi FEEAT 2
of such events. Reasonable measures should be implemented | & K < Zk SN 5, FES TGRS DIFIEIC O i) [ Al
to warn society of the existence of the disposal facility. These | W\ TE4&E42% L S o724 f@ E’J i e ?éﬁﬁ’ iy
may include siting a disposal facility at depth or incorporating | XX Th 5, T HOHKEIZIX, BAZ I VE | - AFREA
robust design features which make intrusion more difficult, or | L < 321\ & = 5’\0)@57\7}'@5&“@?&%\ sRE | OFEARS
employing active institutional controls (such as restricting | 72FX GO EAIL, & D VNFREBNHYZRHIER) | ILITHR D
access or monitoring for potential release) and passive | EH (ZADOHIRE 71T O ATEEMEICRT 2 | ER
institutional controls (such as records and markers). E=F Y T DX D7) BRI OB 2R R
B BB XIORHIOL Y ) 21T 5Z
EDREEND,

4.4.3 Radiological criteria applied to human intrusion 4.43 ANRRAIZE T S5 U a0 L v « FLH) 300 T
(63) The Commission has previously recommended a dose | (63) ZEILANIC, HEATEREMEHICK TS | K THD
constraint of 0.3 mSv per year for members of the public for | [hi# D& iz OU‘T\ INFRAERL BT LT HRFES
the optimisation of protection in radioactive waste | 0.3mSv OFEEHRMAEBYE L=, RAIX, E&E | IZXT 5
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+ Planned exposure situations are situations involving the
deliberate introduction and operation of sources. Planned
exposure situations may give rise both to exposures that are
anticipated to occur (normal exposures) and to exposures
that are not anticipated to occur (potential exposures; see
Section 6.1.3).

* Emergency exposure situations are situations that may occur
during the operation of a planned situation, or from a
malicious act, or from any other unexpected situation, and
require urgent action in order to avoid or reduce undesirable
consequences.

+ Existing exposure situations are exposure situations that
already exist when a decision on control has to be taken,
including prolonged exposure situations after emergencies.
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5.9. 2. Reference levels

(234) In emergency or existing controllable exposure
situations, the reference levels represent the level of dose or
risk, above which it is judged to be inappropriate to plan to
allow exposures to occur (cf. Section 6.2), and for which
therefore protective actions should be planned and optimised.
The chosen value for a reference level will depend upon the
prevailing circumstances of the exposure situation under
consideration.features which make intrusion more difficult, or
employing active institutional controls (such as restricting
access or monitoring for potential release) and passive
institutional controls (such as records and markers).
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5.9.3 Factors influencing the choice of source —related dose
constraints and reference levels

(239)The first band, 1 mSv or less, applies to exposure
situations where individuals receive exposures —usually
planned — that may be of no direct benefit to them but the
exposure situation may benefit to society. The exposure of
members of the public from the planned operation of practices
is a prime example of this type of situation.

(240) The second band, greater than 1 mSv but not more than
20 mSv, applies in circumstances where individuals receive
direct benefit from an exposure situation. Constraints and
reference levels in this band will often be set in circumstances
where abnormally high levels of natural background radiation,
or stage in post-accident rehabilitation may also be in this
band.

(241) The third band, greater than 20 mSv but not more than
100mSv, applies in unusual, and often extreme, situations
where actions taken to reduce exposures below 50 mSv,
constraints could also be set in thi0s range in circumstances
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where  benefits

from

the

exposure

situation  are

commensurately high. Action taken to reduce exposures in a
radiological emergency is the main example of this type of

situation.
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Table 8. Comparison of protection criteria between the 1990

and the 2007 Recommendations

(FH)

Categories of exposure
(Publications)

1990 Recommendations and
subsequent publications

Present
Recommendations

Emergency exposure situations

Occupational exposure (60, 96)

~ life-saving (informed
volunteers)

— other urgent rescue
operations

— other rescue operations

Public exposure (63, 96) Public expostre:
— foodstuffs
— distribution of stable iodine
— sheltering
— temporary evacuation
~ permanent relocation
— all countermeasures combined in
an overall protection strategy

Existing exposure situations

Raden (65)
—at home

— at work

NORM, natural background
radiation, radioactive residues
in human habitat (82)
Interventions:

— unlikely to be justifiable

— may be justifiable

— almost always justifiable

Intervention levels™™#
No dose restrictions'

~500 mSy; ~5 Sv (skin)*

10 mSv/year'

50-500 mSv (thyroid) ™
5-50 mSv in 2 days'
50-500 mSv in 1 week'

100 mSy first year or 1000 mSv'

Action levels”

3-10 mSv/year
(200-600 Bqg m™)
3-10 mSviyear
(500-1500 Bq m™*)

Generic reference levels®

<~ 10 mSvl/year
>~ 10 mSv/year
towards 100 mSv/year

Reference levels™®

No dose restrictions if benefit to
others outweighs rescuer’s risk®
1000 or 500 mSv*

<100 mSv*

In planning, typically
between 20 and 100 mSv/year
according to the situation®

Reference levels™™

<10 mSv/year
(<600 Bg m™?)
<10 mSv/year
(<1500 Bg m ™)

Reference levels™™

Between | and 20 mSv/year
according to the situation
(See Section 5.9.2)
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6.1.2. Public exposure

(259) In planned exposure situations, the Commission
continues to recommend that public exposure be controlled by
the procedures of optimisation below the source-related
constraint and by the use of dose limits. In general, especially
for public exposure, each source will cause a distribution of
doses over many individuals, so the concept of a
Representative Person should be used to represent the more
highly exposed individuals (ICRP, 2006a). Constraints for
members of the public in planned exposure situations should
be smaller than public dose limits, and would typically be set
by the national regulatory authorities.

(260) For the control of public exposure from waste disposal,
the Commission has previously recommended that a value for
the dose constraint for members of the public of no more than
about 0.3 mSv in a year would be appropriate (ICRP, 1997d).
These Recommendations were further elaborated for the
planned disposal of long-lived radioactive waste in
Publication 81 (ICRP, 1998b).

(261) In Publication 82 (ICRP, 1999a), the Commission issued
guidance that in circumstances where there are planned
discharges of long-lived radionuclides to the environment,
planning assessments should consider whether build-up in the
environment would result in the constraint being exceeded,
taking account of any reasonable combination and build-up of
exposures. Where such verification considerations are not

6.1.2. NI L
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possible or are too uncertain, it would be prudent to apply a
dose constraint of the order of 0.1 mSv in a year to the
prolonged component of the dose attributable to the long-lived
artificial radionuclides. In planned exposure situations
involving natural radioactive material, this limitation is not
feasible and not required (ICRP, 1999a). These
Recommendations remain valid. In order to ensure that the
build-up of annual doses from continuing practices does not
cause dose limits to be exceeded in the future, the dose
commitment can be used (ICRP, 1991b, IAEA, 2000b). This is
the total dose that would eventually result from an event, such
as a year of a planned activity causing discharges. Some
flexibility may be required for particular situations involving
long-lived natural radionuclides, such as past mining and
milling activities (see Sections 2.3 and 5.2.2 of Publication 82,
ICRP, 1999a).

VAERF L, TOX I IRBEEDOERNTE
DN DWIIARHEEST X 558121, BEHFEM
DN TS ERZRE IR R T 2 #r & o & # ko
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12T D EHERE < R TIE. Z OHIFRITEITAR
AHETCTH Y., FERI NV (ICRP, 1999a),
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TX % (ICRP,1991b ; IAEA,2000b), ZLlZ.
B OIRIR & 72 5 3 BRI 22EE O 1 EM o X
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HOREDOFEMMENLEL R D0E LA
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4.5. Protection in the postoperational phase

(55) In the distant future, in the case where oversight
provisions are no longer operational in case the memory of the
presence of the disposal facility is lost, it is possible that
people will ‘rediscover’ the disposal facility. This may be
without compromising its integrity (e.g. remote sensing), by
observing very small discharges into the biosphere, or it may
be by directly breaching the containment, albeit inadvertently,
and causing contamination of the environment. Under current
guidelines, situations of this type would be treated as existing
exposure situations, and it may be postulated that a similar
approach will apply in the future.
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(61) According to Publication 103 (ICRP, 2007), long-lasting
exposures resulting from natural disruptive events (with or
without an emergency phase) should be referred to as ‘existing
exposure situations’, and the recommended reference level for
optimising protection strategies ranges between 1 and 20 mSv
year-1. In agreement with the Commission’s recommendations
in Publication 111 (ICRP, 2009b), a reference level should be
selected in the lower part of the band (e.g. in the range of a
few mSv per year).

(61) Publication 103 (ICRP, 2007) = X#uE. #%
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mSv £ O TH %, Publication 111 (ICRP,
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LAULIEEER O T (Bl 20E, 1THEICOEHK
mSv DL Y) NHBINDRETHD,

(62) Waste is disposed of in a geological disposal facility for
the purpose of containment and isolation (one aspect of which
is avoidance of human intrusion). It is necessary to distinguish
between deliberate and inadvertent human intrusion into the
facility. The former is not discussed further in this report as it
is considered outwith the scope of the responsibility of the
current generation to protect a deliberate intruder (i.e. a person
who is aware of the nature of the facility). The design and
siting of the facility have to include features to reduce the
possibility of inadvertent human intrusion.
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(63) A release resulting from inadvertent human intrusion,
such as drilling into the facility, could migrate through the
geosphere and biosphere, resulting in exposures that are
indirectly related or incidental to the intrusion event. It is also
possible that inadvertent human intrusion could bring waste
material to the surface, and hence lead to direct exposure of
the intruder and nearby population. This introduces the
possibility of elevated exposures and significant doses, which
is an inescapable consequence of the decision to isolate and
concentrate the waste rather than diluting or dispersing it.
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(64) Protection from exposures associated with human
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intrusion is best accomplished by efforts to reduce the
possibility of such events. These may include siting a disposal
facility at great distance from the surface, avoiding assumed
valuable resources, incorporating robust design features that
make intrusion more difficult, or from existing provisions for
indirect oversight (such as restrictions of land use,
environmental monitoring programmes, surveillance under
safeguards agreements, archived record and site markers).
While the actual probability of inadvertent human intrusion at
a specific site is largely unknowable as it is based on future
human actions, it is assumed that the probability of
inadvertent intrusion during the direct and indirect oversight
periods is extremely low, and that if it occurred, appropriate
countermeasures could be taken to avoid significant impact.
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(65) In the distant future, if indirect oversight has ceased, the
occurrence of human intrusion cannot be excluded. Therefore,
the consequences of one or more plausible stylised intrusion
scenarios should be considered by decision makers to evaluate
the resilience of the disposal system to potential inadvertent
intrusion. Any estimates of the magnitude of intrusion risks
are, by necessity, dependent on assumptions that are made
about future human behaviour. As no scientific basis exists for
predicting the nature or probability of future human actions,
the Commission continues to consider it inappropriate to
include the probabilities of such events in a quantitative
performance assessment that is to be compared with dose or
risk constrains (ICRP, 1998). At the planning stage, the results
of the stylised or simplified calculations can, if required, be
used as indicators of system robustness by comparing them
with numerical values of dose. If this approach is taken, the
application of the reference levels defined for emergency
and/or existing exposure situations is recommended. It should
be noted that the optimum design of a disposal facility may
result in a distribution of doses from inadvertent human
intrusion where some could be above these reference levels.
Once an event has happened, there is no certainty that a
competent authority would be aware of the disturbance. If the
situation is recognised, the competent authority would assess
the situation and apply the appropriate protection criteria and
countermeasures. If Publication 103 (ICRP, 2007) was still
extant at the time, it is expected that the reference levels for
emergency and/or existing exposure situations would be used,
as appropriate. In circumstances where doses are estimated to
exceed these reference levels, reasonable efforts should be
made to reduce the probability of human intrusion or to limit
its consequences.
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(66) In the case of geological disposal, intrusion means that
many of the barriers that were considered in the optimisation
of protection for the disposal system have been by-passed. As
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a future society may be unaware of exposures resulting from
such events, any protective actions required should be
considered during the development of the disposal facility
through siting and design of a geological repository.
Furthermore, evaluation of the robustness of the disposal
system against human intrusion (see Para. 65) can increase
confidence in its safety case.
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