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Figure 10-7. Definition of different parts of the studied repository layout. The modelling considers three
operational stages (A—C) and three possible grouting levels for each stage. The three stages are indicated
by green, turquoise and pink colours. DA = deposition area, MT = transportation and main tunnel,

VS = ventilation shaft, CA = central area.
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Figure 14-5. Calculated effective dose from using water in the open shafts and ramp as drinking water and
for irrigation (Figure 6-19 in the FHA report).
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Figure 7.2-9 'Seal failure' altered evolution scenario - Vertical cross-section through the
connecting structures and shafts — Piezometry in CUI spent fuel repository zone — All
seals defective
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Figure 7.2-11  'Seal failure' altered evolution scenario — CUI reference package — Hydraulic flow
exiting the access structures — All seals defective — Reference calculation
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Figure 7.2-25  Seal failure altered evolution scenario — All situations — Reference calculation —
Dose rate history for the transfer pathway through the host formation— CUI
reference package
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Figure 7.2-23  Seal failure altered evolution scenario — All seals defective — Reference calculation —
Dose rate history for the transfer pathway through the engineered structures — CUI
reference package
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Fig. 1.2-1:  Overview of the conceptual model for a scenario with radionuclide transport along
the tunnel system and the underground access structures of a deep geological

repository.
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Fig. 2.2-1: Layout of the backfilled and sealed HLW repository.
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Transport tunnel Central area Transport tunnel Highly transmissive zone
\

Deposition tunnel Main tunnel

=== Rock cavities backfilled with clay
Rock cavities backfilled with compacted crushed rock
Backfill of deposition tunnels
=== Plug that shall keep the closure in the transport and main tunnels, in the ramp and shatts in place
=== Plug, placed where a tunnel, the ramp or a shaft passes highly transmissive zones
=== Plug in deposition tunnels, see backfill report
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DRIMOBEIIETT 5, b LASILE Y EOMDRE LMOBENE L BOT5E. L%
LN OFEER DY EE OO B UMETIZIANR D | ZF OFER FEEM OB E LW+ 52 L2k b,
O XD BRIREM OB AR T ARAET D & BIRSEER R ORE RS OE IR & 7R D,

KENHOMAY OEAST 5 Z & A5 EKEET S & R HEBLEOH TR, H
JLREIE K O FEHEA~EE LT AR b, EHIC, WDEDT— L SN THORWERSIT, 225 %
EATEY ., ZHNKPICERET D, IBFRFEE, AOYGENOMD R LM ROV A R g
EHMEZRE LT, HDWIEADPHERCRY N A MEEM 2 @il 5 5N o AR &2 H LT
Xy = A FZBE LGS, Xv=AXBER L. ¥ v =X X NOJE B K OME 3 2806
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P25 DR MAZFE DO BHIC 272 3 0 15 5,

JEEN EDGFTT, EORRTHRAT HIMNIE, T v = A X RE~DEFZEOMBIEKFT 5, &
MO DB ZRH L THET 2HAIE., EXEOM T ARERINGZ LIcRb2, &
PR FIREMEL 22 D ATREME A e B RV,

TN, KIRIZ K > TEK AR E < 220 . KIEEK S TS5 2 Ltk > T, HE»
SIS~ K EOEE OGN Z 5 AlREMEN @V, L L, Ao R KRR L 7= e
ITET-. AW E ORISR OERE TR OB TTHEDOHY) & ORG, & SIS S -8k
FEE & DI RPEF BFOSIZ K » THHE S IG5,

FEHUAZRH L TUDYOEN D F v = A X ~OR{FEEFE OiEIX, WabLEN OO R LI
RF v = AXERY TR bR A FAOBRE T T o' X b LTS H0E & EEHT
BEHR T 5ENE R LRSI TARIZE > TTDiILD, ZHbD7 e ADREICE, HOKL
ORI S DX A MO & DL, O R LR DAY OIEENC X
ST, BEEHEBETHZ RGNS,

TANVASIIT DT KIT, F¥ = AZZFRIEDIEEO S Dt EEZ A TND, 56
2y XU A BT, BEERES T CHU T KR ORERIE A b~ AEE T LSS A A S
BT 25, WOYUENOREBM EHT 5 2 LN TELREE T, HOR LMEENMET LARWR
0. XU MTA MEEM T OMEMC L DMEBBEOBE TN EET D EITEZ LNV, £ 9
TRWVES ., BEM P OBENMET L TRAEMOIEB NSRRIV MBBEZ 8T T 52 LAY
55, WEMIROT-DIFIHFEE/RNY b A NHOFEEDITT I VBT VRN E 2 i
L, TOMLEEITIEFICAHITH D,

@ EBEyLEHEHORE LM O IZ W T
ERYE O LD B UM IIEH O AT RS B O SKB(2010a) 12508 STV 5, fENT OFERINE
SKB(2010c) D22F|ZFe#E STV D,

R HHED D FEGUE~OHED R LMIEHAZBET 256, 77 7B EORERDND e
IREBETOHVLENRD D, BIENITIX, 77 7OMREZENRE TR LIFRNEE XD
NDHN, TT7ITNEORERDNT, BOEORE SNEOREICR D0 EW D FRIIREECH
HI2, ZZTCIREBIMIC, T 7 ekR kb 2 EEEE L TR EITo T D,

ALY HLIE N & EEHLENA~OMRO R LM OZEIL, MO R LM OBEESEEE ) & 720 | #
R L &R & O OBEESCMOGTED D OB R L ORI X > THIH &b, HOR LM O
L, WTNOIGEN L bRBETH D EIREINTWDH D, WrsuaD R CEILT 5, F
bbb, EEHUEICH - 2 ASHTEORIRRIL 40m TH D720, HOE LI, FESGEICHR > T
20 A— M EBZ TET2 ZENTEXR, ZOREAMK 3-12 (IR T & 5 7afffE 72 1 kot
ETVCTHRIL, OEIMOBEHFHEEZIT-7-, 72, TORBREON, BEES sSMPa (#)3#
HLIRIEE 1,470kg/m3) . 10MPa (W28 L 1,600kg/m3) D7 —AD D% ZNENAH 8-
13 BLOFK 3-14 12k L 7=,

INHOXIE, DR UMK E CORBHILS CiREEOEEHELZ O THY , H
DR UM &AL OBEEMMN 10 EOGE L 20 EOLE L TRHE L TWD, KO ST
& Ul B OBIH R SN2 R LTS, KPosEEl 1 Tk, xR LHER
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FAEL Wzl e O C, AR X 7B, SREENSYIMOMEI VKT T2 L2 R L TE

V. fEE 2, 3 TIXZOWTHD,

RN OFER, Z O OYTIREE 26T 2O E LM EEILERICE L2556, T O
PRV XIER AR < 72 0 (K o fElk 3). 230 kg/ms Rii CTHDHZ L AR LTWD, ZOIREEIR,
400% % AR DKTHRITHY L, FLEWnH L0 b LARIREEZ D REZRETH D,

FRNT OFER, HLO R LM ORI T OLSHHEN~OEET, HOR LM E (HikLl) 77
7 L DOREND 40~50 m FREE (X 3-13 T 8-14 OfEIK 1) IZEL, S HICZOREMND
25~35m DNLE Tk, HFAEHETH S 1,240 kg/m3 R DOWIREIEIC/R D Z LRS-, W4y
LTS HHED AL 20.6 m K0 HITWERICIIALE LW T, DR LM ORI X 25 #E
X, FUEAOND (L TH) 4~5 EOLSFLNOFEEM ORREIR TIOR8 5 alfetkn’dH 5 =
LEEWRT D,

B, ZORFTIER, BOWLSELED T T 7B HEIET D EBME STV, BEEET 50y
PEDOT I I NEETHY , HOR LMIE-S TV X9 REAI0, ASYUERBDRE LMY H
MRS 258 DO ERBRMBITIZR SN TR, ZOEEA ., EEMICE. T2 ofbEL
MMM EBEHIENIZIAND Z L2572, EROmBmahis R & ik U<, #O R LM ORZEE FE )
PP FMERT S 72 RPN LN Y | ZORBESZ T LU ILOBE L L 72D Z EMTHREND,
LrL., DRSSO Z B I AR S 5 2 &1, %BEOBREBITIHIT OB HITEETIE
e LTS,

Transport tunnel
Deposition tunnel

/
e e
Backfil X s
z=15m z;= 20m
& > >

4

FH 3-12 #EORLMBHEFEIZAL OGN 1 RTETIL (SKB, 2010a)
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dry density [kg/m?]
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1K 3-13 EBORLMEREEEANSDIEMICHE C-EEEEDOGHERER
(EBEHERE LMEEE=3MPa) (SKB, 2010c)
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& 3-14 BORLMEKREZE @A) o DEREICIE C-RBEDHERR
(EHERE L#MRZEE=10MPa) (SKB, 2010c)

@ FEYLENOEFRER DB ONT

AT, FHEHUANOEBEIEIER DI AL~DOBATRO, ZHUC L A8 v =2 7 O RIEE
DFEZ SN TR T D, Fo, v F IV FERBET HEOB X HRET VKR OINT A —HEED
RV SO T H IR D,

SKB(2010a) CITLG BN OHHE DR S VTV D GA DIETFIRRIC L D2 F ¥ = A X G R %5

g D722, LTFDO X 9 2R EE2ITo T\ 5,

W]

FPX v =2 X FERYLE R — LN OIEEIRH O 2 ZET 5 L . ST ORI EEN O K
MHEX Y AL ELETO, bAHFROEFREDI 7 Z v 7 A FiX, LTOLHICETZ
LINTE B,

=
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Z 2T, D [msliZFshhratrti, A [m2li3Pnk it = 2 Wrimifg, C [mol/m3)iZ sy 4L 5D
EFREORE . x [mlI3PEEURREZ &3,

Z OFE TS L B O EHEF OKSITETFBFE ML TR Y, BEITEO LHDE
Z 1.5m OXY M A MEEMAZES> T vy = AXICHEIND EIELTWD (W ilo v
A NUIIAR 815 25O Z &), BERSME TR, BEM BT ORERE T 0.3mol/m3, 37
OHRKF DR &SRR E S 4V, K SRAEIZ IV T, KT ElEZK (Sidborn et al, 2010)
DR OEEF R %G L7 1.6mol/m3 ANE I TV 5,

Reference geometry Aﬂaﬂ dimensions given as design premises:
of installed buffer:

Mominal thickness/height from canister surface 1.5 m

Pallets

Wicth of pellt filed gap 50 mm
Accepted variation 25-100 mm i

Diameter of hole within 1,070 mm
ring shaped blocks

WU g9 WbIaY [E0L

ol S —
. =

Centre line of deposition hole
and blocks

8 Mominal thickness from canister surface 35 cm

J_ Mominal thickness/height from canister surface 0.5 m

1B 3-15 WHFRDY T 7 LA TH A > (SKB, 2010d)

TBTFIR R kT 2 FE8hBEE% 5 X SR-Site Data report (SKB, 2010e) H D IEff B L FE I %
T 5 BRI TH D 1010 m2/s ZET D, T OWE, FRER L5 1.6m O 2 ik L TE /-
ok EM (EE 1.76m (SKB, 2010e) OEWFREZ@EDERAED T 7 v 7 AL, 1 IRTTOIEHZ
WETHE, 1.5X103mollyr EFHE I D,

ST, ZOMEN, ROINIHES T 02 1mol 720 4mol @ Cu HENEEIZ T D &ERUE
T 5,

4Cu+ 02 — 2 Cu20

Z 2T, $#E (8,920 kg/m3) K O O W fE(0.87 mA) 6, FHICHHG SN HEEHE 1 E/1Y
70 DBERESIZ3Bum THDH, LEOX I RHEICEY | FxOFE42HELELEOF ¥ =
A K% (JEEX 50mm) ([ZOBRMBOERE 2 558 LR NHER 3-3 TH D, FlxiE, BBFREE 0.3
mol/m3, FERhILHAREL 1010 m2/s, BAZ MG E 1.5 X103 mol/year Z R E L7-54 . AR N K
ZHETITI00 TELESTHZ LT D, o, X A RO, ERRo X HicF
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¥ = AL DM TIEZe <, F¥ =AZOEDOHHOEAEIIS Lo BmfEa#&m L TAEL D &R
ETHEE (5 3-3 DT, BREMNE £ TORMIZ ETLORN 3 BEL 25, RICREKDPT
D 10 EREWILEARBZ T 256 TH, BRBGENE Z 2 £ TORHIX 100,000~300,000
BT D,

KM OBEREOEAFREFE (1.6 mol/m3) DOBFE | FEEM A AL L TR WS O R ke i) 1%
200,000~600,000 F, & ¥ =A X LI OREM NI DIV, FRFEDIERDA KT OB TIE Z 5 LAUE
L7235A121. %9 20,000~60,000 4EORZIEFIC 72 5,

ik 3-3 BROFHEBELI. EES50mm OF v =X 2 FIIXT HERHEBRADHTE
(SKB, 2010e)

Case Chygen concen-  Effective dif- Cygen supply Time for comosion
tration {molim?) fusivity (mfis)  [molhyear) breakthrough [years)
Diffusion through cross-sectiona 0.3 1= 151073 10100
e Comesgiudng 1 e 0.2 1-10° 1.510° 1010
diameter of the deposiion hole: : iy e 23,
A=T4m 15 1-10-= 7610 20100
1.5 1-10# 76107 20104
Diffusion through cross-sectional 0.3 1-1a= 5510 2810
s EE ”D‘irf' .03 1-10+ 5.510° 2810°
ter of ister hd; A =087 m*
ke i " s 110 27107 56100
15 1-10# 27107 58104

FRLOHEERGERREFIL, PSS UE T OO R LB T 5 ZEREEA D= AL TH D
FRY ., FEFICEBTHD, L LTWWD, ZOFEFEIL, Al BSOS HHE F O T KD SR
THRIFIESNTVD ERELTNDEN, Ziuk, AoPuEH CHRENPBIRICE > TGS 256
WZOHEIVELHLDOTH D,

WLy HLE DRSO R UM CHERA XEL CTh DR Y . AL B OBRFIREN, FHHE CRE S
NTAEE THIINT 2 DI ) ORI 0D Z EAREN TN S,

FROTFT I AT, I L DEREIL. EOMERHRABEOLZE LIV BELIENT &
NTYREIND=0, BHINTWD, ZOHEBELTUL, PHIND RAOHIWEREN, 0
H1Y105M T (Tullborg et al., 2010), EE SN IMFRIBE LY IRNA—F—THDHZ &,
BRI ERN, BEOHBAITENLHTZY 4 TLOMPHE SNDOITH L, b
2ENDOHEHETHDLHZ L EHBLELTND,

@ BISMPZRALEIZIB N T O AR OE R N VET 5 &\ 5 ABE D FR#L
SKB(2010a)(Z X #1Li%. Incompletely sealed repository 7 U A2 81T DB AT D RiHESA:
LT BUTOEIRbDPRSN TN D,

O  BUEN DK 58,000 H-1% F THHE T DIRH RO A OWIRIF, ¥ ¥ =2 X IZBITLHEE
I = 5720,
@ 66,200 FFFE Thi< ZOZOKMHORIZ, mHTKREIZ G T 28R EREL, ALomhL
BEE BRENT) EEYOE E OREBON ANLET DS HND 1 DOF v = A K
£ 3-18



WIS RAGERNE Z D,

EFO 5 5, DICoNTIRAE 316 17 L & 5 AR BEETIC SV TORRD b, BIEN B
58,000 £E1% & CTHEHGE T DI ORIL. (ITAHE & EEYHE & O O FETBITIT VLAY L
NOREBEH OBRENRE LT L, BHAAF v = X ZICERELZZ X LTh, (% 33108 L
L 5iC, IEHEICEBIIC ARG > T GBI 100 TENRSOT, = OBIMICIIERIBI
BZoRVbDEEEL TN,

@Iz oW TiE, KHNZEBW T, F v =2 Z LEOREEM 2N RDITRIL, FERITE & DZE
BOW RET BT TIAET S &0 5 RAE SR TV B, ZORUE, LAHLAOHE
B O HLUE~DIEHAFA L, > FLISEKREDOEN B A RE L, I FKOBIRIZ X -
THEMRE (LA HOETROMDRE L) PEOE LN AN AE L b D Th 5,

EFROBEICSWT, SKB010a)IZ LiviE, TEEMLFHEIIIT-> T toZeT, 7
1 ODF % = A ERRGEB RIS 5002 ) L 72 B3 EE TR ST L. T
@B LVOQ@HEDFIRN S OIRIOHETE TH 5,

£ 3-3 IR LTCHERD 5 6, KO EREOEFEFE (1.5 mol/m3) DGFH T, *
¥ =AY EIOFEM DI, BEROIEBE DI KF OB TR Z 5 ERE LA 1K
20,000~60,000 FOHGEFFRJIZ/2 D & L TR, MTFKOBRAEAELTZHAICD

L0 HSECEEE CERBGANRAET D ERE L LD EEbd,

MMODOF vy = AKX FEBEENEZ 5] ELTWDAHR, OIRLIEZL )1, DR
UM OIAZ L AL, SUEAODND (L TH) 4~5 HDOL FLN OFEE R O
ERTICORNLMREENH D] L LTWDHOT, BBINCE 25D THIL 4~5 {#
DIFEHLNDF ¥ = A X THEMGENE Z 2 B2 & E-EbRLDR, 2O
WTTIERFIZIR R B Ty,
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3000
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et 1000 [ | i il
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= conditions u | 1 I| '
: Om
0
A 400 E
2 E Rl TR T 1 |RVTHA / N\ 2
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13 3-16 THIATILZIZBEITE 12 FEORIEEFHDONE
(SKB, 2010f)

® Incompletely sealed repository 7 U A 2% 2 HfilEERI 2 HD =2 A 2 K

SR-Site D7 A AL MIA LTIHAY = —F » OHIREZLME (SSM) 12k > THZEL 0
LE2—2ThR TS, ZNLDLE2—TET £ A A Y hONHRFIERHHEFE, 4L
HBREDLEEE S 7 1 — L TCW%, Incompletely sealed repository > U A Z%3 5
BUHBEEI N D D3 Ay N EFET 5720, SSM DAL T A LR TV r— g T — R 25 F|
L SR-Site OBSESCEZ I L7z, JERSRE LI Uk E R 3-4~fFF& 3-7TITR-T, R 3-
A~ 3-TIORENDEY . SSMIZLEAEL DL Y o — (3 EDOHL LA X v = A X DJiE
BIZK > TEL LW LT 7 nE ADBRICEGDPEINLTEBY, VT IFZDOLED~DL E 2
—IFTATHOIL TV,

ftim & LTI, Incompletely sealed repository 7 U Akt § 5 E#EM L2 A MIRY-H
7275 72, Bennet(2012)121%, >V A ~D T 7 u—F BfRICK L CRIEN W E DS ENH 5,
F 72, Geier(2015)IZIXLA T D & 9 it#lindd 5,

“Coupled eftects of two or more boreholes have not been analysed. Joyce et al. (2010) obtained
results from such cases as a preliminary stage of modelling, but did not present the results.
The main situation of interest would be if two boreholes combine to produce a U-tube type of
enhanced flow path through a section of the repository. Such a case seems unlikely as part of
a future human intrusion scenario but could arise from a common mode failure of borehole
sealing methods for site investigation boreholes. As the locations of all surface-based boreholes
that are planned for the repository are already known, it would have been most meaningful to

assess this possibility based on the positions of actual site-investigation boreholes’.
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{3 3-4 Incompletely sealed repository &+ 1) F1Zxt 9 HRFEEMN oD A > FDFRE(1/4)
FXxaAy &S g4 b F—mRAU b
(E®&)
SSM Initial Review of SR- | Section 2.2 [CEWT L FUA ST RUV ST AFEIRIC
2012:24 Site Main Report BT HRIFMLREERZTMEL TS,

(Bennet, 2012)

SKBD=F VA (8L . BHEEZLHEED
B BRI E I ICIEFH - HBERIICIEZEZ A TL)
Bo L. EEZIE, F2FNTS DML ENE
EDBREBENICFHET 870D >F VA4 E, <
OIOBEEEDF+ v THBBEENHE.
== L. “incompletely sealed” “FUA DAk

IFREE-54LY,
ALEaA—TIEIO—Y VT #EEICx L TEEERIZLE
& Y—BHLIEE FIZEBEEMEEORLHADHE
b, bRV TSTHEDLIE. BHR LM EBEHMDR
B) [COVWTHMLRLEL—%{To T3,

SSM 2012: 34 Review of FEP | FEPEZEIX. BRED I FUFITHT Ha4 2 M EIFREER
(Hicks and Baldwin, | handling in the SR- | ZZL\AS, DK SHERAH B,
2012) Site Safety | “SKB FEP 7—# N—X TDFEP RUFEP N> FY >
Assessment: initial | SDSEFA LAY L %4 <. FTO—FIZELDTES
Review Phase 253, "
L 7> L“incompletely sealed”> 7 U A ~d BAKH) 2 S M
[ESANAN
SSM 2012:29 Initial review of | ¥E@EM O RE LM O G O/LFH K MEET B EAD
(Apted and Arthur, 2012) | chemical and | FEHIZR L E 2 — 0N E SN TWD, Bl 2 e 4 577

erosional processes
within the buffer

ECET VORI, T — % L OVZEREREO B Y $\ 5k,
B2 FEO TEL2ME (soundness) | ANHEFEMEDO LI 72

and  backfill  —| possmEng L -V S REEROBLES S LT Y AR
geochemical T2 AEM T AL MERME SR,
processes
2012:55 Review of SKB’s | FEP @Y KLY, YA MEREYHR—FT—2, RUHE
(Little et al., 2012) radionuclide BlEmzrYR— T 5=H0EMMERNTHRTLY
transport 5,
methodology vV VT RMEEOBET 5 U 4B B BRI e

I AV MERAYEESRN,

2012:57
(Ofoegbu
2012)

and Smart,

Shear movement of
near-field rock due
to large
earthquakes.

HWENLNGICEZ DHEETETSHEEBRLTL
%

A LR— k&, “incompletely sealed”$ 7 ') # I [XTHE 5
&RLAL,
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ft& 3-5

Incompletely sealed repository > 1) A% 9 HRFIEBEMN o D3 A > FDFFE(2/4)

FXaty h&ES a4 R F—RA b
(E®&)
2012: 58 Independent LT OMSEZEORITICEEST HET VIGIEEE
(Pensado and Mohanty, | radionuclide BLTW,
2012) transport modelling | . E&IZLB3F ¥ =X 2 DA
- HAMREIZLE 5 X v =R 2 OE
N THBEFSRAT 50O DREMGERES T UA
BRIIUTOBYTH S,
“CORPMDLE1—TIE, SKBIZKBEHEITFHATH
Y. ETILOHRBITEICTHY ., T—2EEENTHD
LEERA I,
“BETER%IEEE LR— ~ (SKB,2010g) T. SKB O
WEBNFELEIFENICT HERGHELOBEIEE
SnEh o
“‘SKB ETILOHBADHAESORIMEANT—2DOEA
HICEAL T, W OODEERM/NSLZENHES N
f=o 7
I LI-EE T, FAMEERIES T A TO Th-
230 R U Ra-226 Ost iR O AMER =R~
SKB#ERZHETELEMN o=, 7
2014:08 Review of long-term | CHOLE1—DHMIX., TKOEBEILETDEEIZET
(McMurry and Bertetti, | redox evolution of A SKBDRHANELETHAINE I, RUBEILTL
2014) groundwater — and | L \ERAHEIMESNEHMTEETHE. DL
potential influence | o -y B BBOREVASBOBRERI
Cacial moperatel | B h, SKB AERFHIHOBILER, BICITES
ER Site RSO BRENBMEL Y 7 1. RUBILERO
IEHHEICT T 2BILETFHEOELDEBEMLEZEIC
BHIZRL L T2 ENRESNFz, COLE2—T
I&. Forsmark ¥4 ~DEINE RUVBEDEILETEZMN
IMHEOERFMESHTME LRI 6 L aHELTL
%o
TV FHMEREF OB AN EETH D
23, “incompletely sealed”y 7 U A ZIZBIMRA 220,
2014:33 Reproduction of | /N PHEEZERAT 576D Twhatif] ¥—X & 5%
(Mohanty and Pensado, | SKB’s canister | 88| L+ YA FHIEBET A L&Y, SKB DEEETHE
2014) failure calculations. | 42 FHoFUAtIcid, BAREEHETHI LIt
AIBEDNEEND, BB LT UA T, #KEREL
AR (Evhk—L) AEESIF, LE2A—ITEWTIE
SKBDY 77 LY RT—RDEERE 5 ELUNTHERTE
T=
DL Ea—THAAL YV FIAEEELTE
Y | "incompletely sealed”>F U A & B/RIGIZ 23— L T
l/\fcﬁl/\o
2014:55 Further F Y _RABEMODERISULNMEL R TLDETIVIZHE
(Penfold, 2014) reproduction of | ELHEVWETY LS HS—RZBHRALTNS, LHELR
SKBs  calculation | 7/, pitge#$lH1d 2 BEEHERT. Fv=X2DRE
cases and | gy R eE L IERIRIE . EEMH S BRA~OEY
independent MR, BEISHBHET LYy I TH S,
calculations of

additional “what if”
cases.

ETYUTTIE, BF 2~5ELINTSKBDETE L &<
—¥9 % AMBER iMER SN TS,

IO VEx— IR NFMoOBEMBEICE T D
A3, "incompletely sealed”> 7 U A IFI/REJIZER S C
l/\fcﬁl/\o
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{3 3-6 Incompletely sealed repository &7 1) #1239 HRFIFEEN S D3 4 > FDFES/4)

FXxaAy &S g4 b F—mRAU b

(E®&)

SSM 2015:05 Review of | THREET—X| RU THAMTREICLSFvy=X4

(Rohlig, 2015) uncertainty B8 ISX LT SKBAMERT 5 A EDEEMEE L Ea—
propagation and | LTW3, RFMTREL/NS A —4ENLE2L—Sh

sensitivity analysis
in SR-Site

TWd, Y=V VI RMRUEEST 52+ UAITET S
BB AV FFRALLEL,

2015:40
(Geier, 2015)

Assessment of flow-
related  transport
parameters used in
the SR-Site safety
case

KEBEHIRE/NSA—FDFHEMLELEa—, 2AMAGLEa

—FT7ERA D MIEELTWSN, ST UL LTOE

mEALIEHFEYBEN G, =L, P—USIZEL

TlE. RO &S BERBRAH D,

QDU DTGB E D SN -BEDEELN ST EN
TLVELY, Joyce etal, (2010) TIFET YL O DFEHE

BELEDT—I DS BHERIL BEEFLERL T
L), B BB DIFTL 2 KDBEEIZMHEDE

0232k o TEU FDHELIHEESABZHE SH T
BB, CDEILET—RIFE FFEDABIDEASF Y S
D—BE L TIFZEZIZL LD, Yo FETEDHEHD
BT =N 2—1 2 T D—REIERIEAHERH E > TH
T BB D B,

R BHEFHE ST BIHIZ DRI S TN TOFR—Y
T H DT T TIC 77030 T B 7280, EEED V1 Ml
B DNTEIZ IS T DA GE &7l T 5 = & PR D
HEZE 0S5, 7

2015:49
(Benbow et al., 2015)

Independent

modelling of
engineered barrier
evolution and
coupled THMC:
canister  corrosion

calculations in SR-
Site

SKB TR-11-01 B Uf SKB TR-10-66 TSN TL 5 4R
FY_RADBEEHEICHTSLEaL—, COREIC
. BEEOBREMRUBIMICEEIN-EEMOEER
EE., RUBEMHNOBRICEET 25187 — RO
NEEND,

DL Ea—iF, BEUFMOHBEICL > TEES
A3, “incompletely sealed” G U A TIZEEEEIFR L 72\,

2016: 23
(Yoon et al, 2016)

Modelling of the
thermal evolution of
the KBS-3
repository at
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Incompletely sealed repository > 1) A% 9 HRFIEBEMN 5 D3 A > FDEFE4/4)

failures in a spent
fuel repository.

KxXaAYES 24 R F—RA Vb
(EH)
2017:15 Radionuclide BT UE (CSTERNDLT 4 VT r—R EFIE
(Pensado, 2017) release rates | n3) ERHTBIH, RESNIFr=REETA
associated  with | © noMSERSE® O & F X EAHIMA (1~300, 1~
bounding ~  cases | 4 000 16,000 B UK 1~100,000 &) (“HHET B C & &4
featuring relatively | .
. Ed D,
early canister

@ LR— k&, “incompletely sealed”S 4+ 1) A CIEE
BR LA,

2018:15
(Bath, 2018)

Review of
geochemical  data
utilisation in SR-

Forsmark D44 FEERETILOERRVREETMD A
HTF—4 & LT SR-Site THTFKEEDT—E2HBED &
SICERENE=IAELEaA—LTWS,

SKB’s report on
supplementary
information of
canister  integrity
issues.

Site safety | -pLva—ig 77 —7 4 — b FOMEKIEE L v =2
assessment. 5 Ot i OBE, @R E ORERT 0L AND
BB R D 7 OICEES A, Vincompletely sealed”s
U AT EEEBIR L e,
2019:22 SSM'’s external | F ¥ R ADEBICEATH2DODLEa1—, F¥v=RX
(SSM, 2019) experts’ reviews of | 4 DFELMICEATEZET VY LRETM. EPBEOL

Ea—. RUERFAZBEF Yy X2 DELMEICHEE
T HRMEFELIEEN D,

ZOHEET, X v = A X O L HERIL RIS EEDN SR
WZRAE TR U CEEZAY, Yincompletely sealed”
U AT EEERER L ARV,

©® FHALUSND Y — Y 72 AT AOPIMIRIGCRAELLELEE LIz U FOi#&
FHS LSO — U o 7o A7 AOPIMIRECRFELCEZEE LT 7T U AoFEICiEL, SKB
RTNV =g T —ARXR—=2AZFHA L TCXEORBEIToT2, BB T — FiX. “Sr-Site”.

“sealing”.

“scenarios”.

“defect”.

“aging”\

“deterioration” & L7z, 7243, “Sr-Site”|Z DU\ T

IR EAT o To, ARG E LI 3CEIEIER 3-8~f% 3-10 1277,

fER L LT, AL UAR—F (SKB,2011) KO ko AMfTE) LA— b (SKB LAR— |
TR-10-53 (SKB, 2010a) TSI TWA T F U A LSO F U FTRB =602 o 7z, LR
ST, 2 DOLAR—FTELRENTZHDOLSMNT, IIHOERBREEZIZ— T AT LD
BEPDLOEBELEZEET HMOLT ) FIRFT SR TN E 9 THh D,
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& 3-8 FHSLADL—Y VTR T LOMPRMBOBRELSILFEZREL-OFT VT ORE

(1/2)
(NE= R N 2= 24 bV F—RLU b
(E®&)
TR-09-22 Design premises for a | SKB A4 L TL 5L £ HEf. SR-Can, BRUL D

(SKB, 2009a)

KBS-3V repository
based on results from
the safety assessment
SR-Can and some
subsequent analyses.

MORWIZEDNT, ERFARBELNETHS
KBS-3V AR5 st O RN LR EmEEE LI-AiRE
HEEBRT S, SR-CanFHfis+UAMNEIHEThTLS
(TAA > LR— k] (SKB, 2006)),

ALR—FTRE., FLTOERETY S ZFEALT
LV 5 AY, SR-Site AICHAIICHE S A -REMtEET
ILIF XTI,

TR-10-11
(SKB, 2010c)

THM
buffer,
other
components

modelling  of
backfill and
system

ZEM. BEORLM. TOMDOFEMOEZLEKNE
M7OEXESFIAITDVTIHRR, 22DETILERSY
IZDWTiEE#dR L TLNS,

Abaqus & Code_Bright ® 2 DD a— KZEIZfEFAL
T. AREX (FBE) stETHHIN TS, FEYYIC
. E—=VBE. BEMELIEBEHRE LMOKID, BEHD
HEE, BHORLMEBEMORE. Fvy=X2DXH
AF. bRV TSTOKIEREL—D T, RTER
—IL—=ILDKMGEENH D,

AXETE, M7 ERET Y U7 EEZE LTV
N, BEMIFMETTF A0 F U FFEE L THRU,

TR-10-14
(SKB, 2010g)

Design, production and
initial state of the
canister

FY_RIDHEELF VA EEEL TLEH. NERRE
DOAREMEAER Y i e - EES - EERICRET HRE
BEEE, MEREICRELTWS,
ASCETIE, MEHRRES ISR F S D 03 A MEREMm
ETNADOYF ) AFHEBB I TR,

TR-10-16
(SKB, 2010h)

Design, production and
initial state of the
backfill and plug in
deposition tunnels.

KBS-3 MABmMED & 5 I2FKEF. BH. BEIhTWS
NERIT—EDEELR—FO—EHTHD, —DLK—
k Tl& SR-Site DRI LGLEMETMD =6, EBEHREL
MERORILTSTOMEREIZET EHMA TSN

%, AXETIE, HHEFENEBICKRE SN, B2
HEEETILDOSF ) A EEBI N TULVERLY,

TR-10-17
(SKB, 20101

Design, production and
initial state of the
closure

KBS-3 URT FMED K SIZERET. B, BREINT
WANETRT —EDEELHR—FD—ETHS, DL
R— k&, MHBTHA VORIHREHEIO—C v —&
TST9DLI77 LURATHA UEEBRL, AHRESA~D
HBEMHERIIT 5,

ANETIH, REMTHEETILOOFUFIFEESNT
LAY,

T‘)R'10'44
(Akesson et al., 2010)

SR-Site Data Report.
THM  modelling of

buffer, backfill, and
other system
components.

SR-Site T—4# LiR— FDHREEHTH D, THM TO+
RIZET B TOLRLR— FTRESNE, BEH, B
HRELH., RUZFDOMD LR T LERERORBBIZED
WT. ARBEOBRABEBERT 2DETIVIER
OPEESATWNS, SOT—F2LR—FOEMIE,. =
NEDIRIDINGA—REERT L THS, SR-Site
ETVITOFEAIHFEREINDST—RI(E. LR—FD
RREICEEHLNATINS,

AXETE., REUFFHEETILDOFIVAEFEESIAT
LEELY,

TR-10-45
(SKB, 2010;j)

FEP report for the
safety assessment SR-
Site.

SR-Site DR &M FHE TEIT SN FEP O HHREEH S
TS, FEPDOWL DME, F¥ X2 DORMEM
PEDI—) VT ERRI LTS,

AXETIH, REMTHEETILOOFUFIFEESNT
LVEELY,
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3% 3-9 FHS LSO L —1) T VR T LDMRMOBFLILFEZREL-VF VA DRE

(2/12)
Kxa Ay +BE 24 ML *—HR1s2 b
(E®&)
TR-10-46 Fuel and canister | KBS-3 U/RY b DRMMAERZEMEICEET 2B RV

(SKB, 2010k)

process report for the
safety assessment SR-
Site.

FYZREADEETOERICETIEREELHTL
%, NHIRMBEOH DX v R RITKBNEATHLFT UL
E. XY RIDRMODZENER SN D,
AXETIEH, TEUFHEETILDOFT VA EFEESAT
LWL,

TR-10-47
(SKB, 201001

Buffer, backfill and
closure process report
for the safety
assessment SR-Site.

# B ZBREND5TH S KBS-3 im0 RBANER
SHICEELRIFFOBEEM. EOEHREL. RU
BRSO 7O+t XA, SR-Site DEREMTFHETEN LS I

XEESNTWEIMERBALTLNS, LR—MZE, 8
&, BORLHM., boRILTSY, dRT YT, LER
S—Ib, ER, RURTHR—ILI—ILOTOERDEE
ML EEN D, CDOLKR— T, MRHOTEE

Fle. RUMBEOEHICEET ST UAEEBELTL
%,

AXECIT. ZEMHMEITET VO T A FEBESA T
ANAN

TR-10-50
(SKB, 2010m)

Model summary report
for the safety
assessment SR-Site.

SR-Site REFHMADETILY I —LKR—+THD, L
R— kTl Fla— FIZH L TERIN-RER

(QA) M., QAFZERE LLICTRRSIA TS,
ANETIL. BEMEHMEET A D) AFEE ST
AN

TR-10-51
(SKB, 2010n)

Model summary report
for the safety
assessment SR-Site.

SR-Site REFMDETILY ) —LR—+THD, L
R—FTlE, FHMBa— FICR L TERESh-RERE

(QA) ®EHN. QAFZR/E L BITIRBRINA TS,
AXETIE, BEHFFHEETILOLFTUAFEESINAT
LVARLY,

TR-10-52
(SKB, 2010e)

Data report for the
safety assessment SR-
Site.

KBS-3 il 5D RN REMZIHET 5-HICFARXR
THIERESNT—HZBRLTLS,
AXETIE, A MY LKR—FrRTAERALKR—FED
SR-Site REFMAIZEEND P FVAITDWVTERBAL T
LW5h, SR-Site ERH®D S ABAFIZEET 5 SKB [k
DX EFELY,

TR-10-59
(Sena et al., 2010)

Aspects of geochemical
evolution of the SKB
near field in the frame
of SR-Site.

SR-Can OEE CTITHNIZET I VT OEFHICOLNTiR
~TWha%,

AXETIE, REMFHEETILDLFIAFERENT
LWL,

TR-10-62
(Grandia et al., 2010)

Evaluation of low-pH
cement degradation in
tunnel plugs and
bottom plate systems in
the frame of SR-Site.

WG THERASIND VI — TS50 A MRA
HE. EAY MEAYOMIEREMEILIZE D K RIGHEE
EPZal—2arEETTSHIEITKYEIERICEEE
LTW3,
ANETIH, REMTHEETILOOFUFIFEESNT
LVEELY,

TR-10-66
(SKB, 20100)

Corrosion calculations
report for the safety
assessment SR-Site.

KBS-3 M7 15 I BE Y S EERBRDEF RIS DOV TERHA
LTW%, COFFaAVPE ALV LR—F (SKB,
2011) TEREShEVFIADRHERBELTLD,
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2) =T ORTLOBEREEEE LI-IGE O T KREENT
(D SR-Site M Incompletely sealed repository 7 1) A (2§ [+ B T KFRENEEIT

ARTEH TIiL, SKB(2010p) (2553 T, Incompletely sealed repository > 7 U A IZBIT HH T
IKTRENRRMT DFEM A2k~ 5, SR-Site DMK & FFX 3-17 IZFERT,

Transport tunnel Central area Transport tunnel Highly transmissive zone

Deposition tunnel Main tunnel

=== Rock cavities backfilled with clay.
* Rock cavities backfilled with compacted crushed rock.
Backfill of deposition tunnels.
=== P|ug that shall keep the closure in the transport and main tunnels, in the ramp and shafts in place.
=== Plug, placed where a tunnel, the ramp or a shaft passes highly transmissive zones.
=== Plug in deposition tunnels, see backfill report.

1B 3-17 SR-Site D#REEE (SKB, 2010p)

ZREDOTLEIMLE TEOR LI-E. KEOTUERRE TEOR LI-E, BRIELSTUE. &
BREEARVAS VHEZRAETST5Y . BREEKFEORERNEREHT ST 5T, K
MATEDT 5T &R,

(a) ET WA DORHESA:

SKB(2010p)iZ 3V Tlk, — B3 BEACIRBE C/KITI 72 S L7233 31T D HL R KRB oD B 288 %
BT 5720, IRIER K OFEAH O 2 SO AT LI fRHr 2 506 LT 5,

4% 10,000 D], SR-Site D& 5 Forsmark (F 40m F&EL§ 5 Z LA THEINTEY (Joyce
et al., 2010). F&EZIZLE- TA# 10,000 FEOMICHAE D E5 Lz o L0 0= ) 7 3
BICATT DICON T, AL hE L ORIOM T ADWEK L L TOHEDEEEMET 5 2
ERTRIND, LovL, ¥KETESNZ2EEE UCEES - Zal L HICBEOER VD
iz, SKBR010pIZE N TY I 2 L—a UMTONTEDIETD 4% —2Th b,
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r— () MRIEH Bl — =
r—2(c) ERE DTy LA —2 (B —R)
r—2Ad) il B — 2

PASH 7 — AT T _RCOHUE, v 7 PBAHORERINTHDHOIZx L, Bty —ATid, 4%
UEDOHPEOR I NI EWITEEN R INT, B, TV olo T U ARSI T 258 AR
HEIXER LIt T,

ET I RAL AZHOWTE, AR 16km, HFEIZ 10km, S 1.2km OFFX 3-18 O T
b5,

15000
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5000

5000 10000 15000
X

4B 3-18 SR-Site DKEMFIZALSNI=ETFTIL KAL > (SKB, 2010p)
FelLEhZERL, FRIEIEBLEZTRT, UnEHYA FMIREROHHLTH D,

(b) FZZrm K ONRREI DR T A — 2 FE

KIRICE o THE A=V EBZITRT VRSOV T, BAKREAZEI 0 Y TAHR b I, KHEK
HZARE LIRS EZ#EA L TWD ((FX 3-19), Zhid, ik LIS R LHIEEAKREN
KREL D720, HLl EBBOBKRENBRE SRR DL L1200 N RV NOBIK AR T
HTEHLEBEZONDTZDTHS,
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Table 3-2. Specified head in top sealing repository features above an elevation of —200 m
(RHB 70) applied in the temperate and glacial cases with reference closure of tunnels.

Repository feature Specified hydraulic head [m]
Temperate Glacial

Ramp 0.1 220.0

Shafts central area 0.1 220.0

West deposition area ventilation shaft 1.8 123.0

East deposition area ventilation shaft 0.2 4.0

{1 3-19 SR-Site DKEFEMTIZHE VW TEREH7r—ARUVUESET —XIZFER S - /KE/KEEE
(SKB, 2010p)

(c) P — AR OB —AD /ST A —FFRE

BRHCIRIE DY LA 2] O BRIZIX, EPANET2 IC X534 732y NI —27 T AN HW GV, KE
KEEFRET D ENWHI T Ta—FRNE LN TS,

WNA TRy MU= T ABEHAENE R E LT, SKBQRO10pIZITFLL TORIRR & 5,

PR BEDDLE T (T K E DI F KD A TE S PAET S, LI > T AR EHO
IR DK G DSHEBEHG/ & UOBETE DJRIBEHIIC 517 3 BEIRGEF Tl bl &8 6 it &tk 7~5 D
VFA T HEZ D -5 02 & DY oKk Dfs & 70 B, DiabiiZ ko S IEIAKBEIZIEFNZ NS < UG D
10 D L) DGR T L & JRE L 722N T SKEEAKGT 0.07 m 73, T TDFFHAREED P
CRINTBH STV S (BN - Fig8-2 37l# S T S05K58 TR 3-20),

FERHIDLG G FBIKAE D3 G > X 7 A &l B F KTl E, | R A DKEAEE F R
N DSEEEIGRN MK FT Do ZElGHNITIT, WG} R T AIE0370 ) DEDKI AL, | R
1R TEIARAKRGHP K E S 72 0 5315 > X 7 A PARD KPR G T AN 3575 Z Ficw s (]
JVE : K TIEE 3-21) (3.2 Methodology for simulation of tunnels, p.20),
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+ 3-20 SR-Site DF(SKB, 2010p)
BWI Y 7IEEKE (OmRHB70) &Y HEL, BEHOEREFHDISEE. FARKEDIERE
BARNIE, WRET T2 OOB!E LY 7 EHLHRAL, TOHOKY HEESHIBELESIZ
HEIPRIY FIZOEMNDIRERVIMMSRET S,
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\ ) 5000
5500
4500 5000 X

B 3-21 EPANET2 [Z& o TEH Shi-EA BB — R DKEKEESF(SKB, 2010p)

YUOE R DB KB OFREH 32222 TIILLFDO L S R ELBH D,

WERBEIE DN D R 1E 1E-10 m /s Dig)h & 72 S K EFEC B S 7, WG DS
DL VR TE—2) Tl ZED T2 5 200m LIHEIZ0 T 1E-7m /s DB KFE
JHEF, K05 200~400 m DFE T/E 1E-8m /s, KX 400 m LIFETIT 3E-9m /s 3/ &
e

KAFTETIE, BIE L Stk ZE L7, L7235 T, 7Y 2 2113 EB) 0 (H %) B 20/
FNEF S e, F2 BTBBIAERTIC 51T 5 B+ & 7 il 75720102, flow-wetted surface
FHA L, FRIEERFL, ZEH 7k O DEN  (Svensson and Follin, 2010) 7>5 5E-6 73
B X F, I D PR O D] 77 TR X472, flow-wetted surface /3, Vidstrand et
al, (2010) IC7E> T, A4 DBFEAEBLR VRS T & IZHHT L,

D RS 176 il DK BB DN (K 3-1 (17 - KHE T 3-28 D= F) )b, Joyce et
al, (2010) L VG EHE, G D FilE ik R OHFHT Y T DhEERES TXTD P, R T
FAFE 1E-10 m/s KOG EIFIRF 0.45 2/ L72(F 3.2.1 XM (FIHE : Z DEITARE I
IZEFNL0) ), HRT Y T OLEIZE Tid, BHRIEFRFEIZ 0.27 1IZ538E X7z, Aow-wetted
surface %, £ TDHBEIZINTERZTH Y, Fr—X b g —X b Jakk & IE S Z 22
BB S0, P AIE D0 Tl G818 & 7] UoNT7 X — % &/ /= (3.6 Hydraulic properties,
p.24),
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Input data Use" | File name and version/property value | Source
Hydraulic conductivity in surface layer 1 : Model delivery CFE
K.omax | V10700 2010-01-15
- 510 103" my
K,=110*m/s
Hydraulic conductivity watercourses 1 |Ka=210"mis Model delivery CFE
2010-01-15
Hydraulic conductivity in rock, minimum 1 |[110"°m/s Model delivery CFE
2010-01-15
Hydraulic conductivity in rock outside FFM 1 |depth<200mK=1-10"m/s Model delvery CFE
200 m < depth <400 mK = 1-10<mss  |2010-01-15
depth > 400 m K =3-10"m/s
Kinematic porosity in surface layer 1 1107 Model delivery CFE
6 =max 2010-01-15
&10* 10 vema
Kinematic porosity in rock " Model delivery CFE
P | 2010-01-15
5-frevol /vol
Kinematic porosity backfilled tunnels (depositon 1 |045 lJoyce et al. 2010/
tunnels and other tunnels/shafts)
Kinematic porosity central area 2 |027 loyce et al. 2010/
Kinematic porosity open tunnels 3 |10 Assumption
FWS in FFM 1 |03mim? FFMO1, FFMOStop  |/Vidstrand et al. 2010/
0.08 m*im? FFMQ1, FFMO8 mid
0.02 m?im? FFMO1, FFMO8 bot
0.68 m*im? FFM02
0.18 mm? FFMO03, FFMOS top
0.10 mim? FFMO3, FFMOS5 bot
0.18 mim? FFMO04 top
0.10 m?/m? FFMO04 bot
FWS backfiled tunnels 1 |0mim? /Joyce et al. 2010/
FWS open tunneis 3 |0mim? Assumption
Top boundary condition land 1 |R=130mmiyr=4.1-10"m/s Model defivery CFE
2010-01-15
Top boundary condition glacial case 4 |« Water pressure at ground surface NNidstrand et al. 2010/
below ice sheet 82% of ice sheet
thickness according to eq. 2-8in
R-02-21
« In front of ice sheet, above sea level:
P =0 at ground surface
« In front of ice sheet, below sea level
(z = 0): P hydrostatic
1=All cases
2 = Only reference cases

3 = Only open tunnel cases
4 = Only glacial cases

Trac (CFE) Path: SR-Site Data Storage/CFE/Forsmark/NiclasB20100302 zip
Trac (Serco) Path: SR-Site Data Storage/SERCO / Pathlines /000220_fs_Q1_2000_fpc.csv

& 3-22 SR-Site M Incompletely sealed repository &7 1) A 12& 1+ B KIBEMHIZAL S t=/8
S A —4(SKB, 2010p)
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Structure Height (m) Width (m) Hydraulic Porosity

conductivity (m/s)
Main tunnel 6.0 10.0 1.0.10" 0.45
Transport tunnel 6.0 7.0 1.0-107° 0.45
Deposition tunnel 6.0 4.0 1.0-10° 0.45
Deposition hole 8.0 i 1.0-10 0.41
Central area tunnel 6.0 7.0 1.0-10° 0.27
Ramp 6.0 5.2 1.0-10° 0.45
Elevator shaft 4.34 4.34 1.0-10° 0.45
Skip shaft 3.96 3.96 1.0-10 0.45
Air intake shaft 3.32 3.32 1.0-10° 0.45
Air exhaust shaft 2.81 2.81 1.0-10° 0.45
Deposition area air exhaust shaft 3.07 3.07 1.0-10° 0.45
Top sealing N/A N/A 1.0-10° N/A
EDZ 0.3 N/A 3.333-10°¢ 1.0-10

{TE 3-23 SR-Site DKEFEFTIZEF5H/85 4 —4 (Joyce et al., 2010)

(d) fiRHT#ES
(-1 R — R

IEBEH 77— 2> F 0 BUE & FAREORIUC I T DA BTRE TOBIK AR, mIEHILE &
IZAEU DK 3-24), 7ok, BI/KABIIAEOWRFR CREMICHET 5, FLERSBBRIET
HDHZ LIk ST, BWEHGEICH D BIKAEN A U, L5355 O FEER O HLIE O J8 BH O KB K EH
TIN5 AT -24 X 0 B — A OYGE R O F K AT 300m (X 3-24 FRDTH Y |
B — A CIEPASH 7 — A & el U CRPE OB I B W TR 2m KBEUKEADNME 95,
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head (m) |

0.2
04
06
0.8
-1
1.2
C-14
1 -1.6

I 18

2
HE 3-24 BAfEY —R(EL)RUBIKY — R (B L)D IS 15RE (Z=-465m RHB 70)T®
JKHE KBS 7 (SKB, 2010p)

723, KEHOT—2 LZ, OmRHB70 Th 5, £ FTRILPASH S — A R OB — A DS 2T

T, BUEOREHE, KUOYLEICET @B KEORBICBW TRNOBEIMNA L 5 Z EAVRS
NI 8-25 KO 3-26), 8T HE D K& WA, WH=Y 7 ORMmICB T bR
NWHEKRT D, —J7, BT — A THRNBBAT 250 bIFEET D, WO HREIZRT 5 HEE T
M OWEAE, BIBTLEICEET 5 md KA CRAMICE L 2T 5 (T 3-25 KO 3-
26),

Ui LA OAME (L7213 H8E) L oMoOmhO A E X 3-27 1ZRd, EERFIIL, 4L
SRR OBK Y ¥ 7 P BWRAL, MR U T DO EHFOT TR v 7 kR THlRET 55
NThHd, HHEBEOEENDHIE~OFTAREIL 0.42 [L/s]TH Y| FH&Eix 2x108 [Lis]TH
Do MIBKBORBR O — MEGTE O OWMAD EERRIE L 725,
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& 3-25 GEEEHAICHITAHEAE— X (ZA) R UBERY — X (BA) D5 15E S (Z=-465m RHB
70)THOFILL—RBDKE S D% (SKB, 2010p)

Vertical Darcy flux (mmiyr)

& 3-26 EEHICE T HRRET — X (ER/)RVRKT — R (BR) D05 15R S (Z=-465m RHB
70)TOHREAFMADFILL—RBOKE SO (mm/4) (SKB, 2010p)
BEEAEDRNEEET D
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3 3-27 EEHIZHETHFERT—RADREARODF )L —FREN(mm/EF) (SKB, 2010p)
BE. RFnsGEEaEsro Rzt 0, EREORNZEEET D

B — ZCBWTHUED LA O (7213 H8E) ~oftiddEwicbrn s EHsh
7eDT, PRV T EHFEOT T ROV Y 7 MEEDHEHIE, SUE~ORA RO EFHEIZE LW
EHEETHZENTED, LEEN-T, JUERPLOHEHEIZ 042 [LislEHEETE 5, 2095
0.26L/s 28 Z=—40m (RHB 70) X ¥ AL @@ AKER G L O — MEGEH N BT 5,

(d)-2 EmHr—=x

S D ETR S35 D I8 DIREENRE STV 5, AW HTERE TO B K AR E S/
AN T 3-28), L7y -> T, EHHOBIKAEO5AR IR 7 — & & Bt E 0 12K
90° IR L7= b DIZATV, BKARUIOKIFIO FEHTRE 20 | K D7 72 555 TEMIZT
IND o AYBFTRIE R TR YTIE A BH O KFR 5y CRBKEAA BN 5 (X 3-28), ZHuid, bl
DIFAENZ Ko TOKIRTOHE N IZAFET 2 /K BRKFAO H R /K ASKI ORI & 5 g IS i Eh 35 72
OTHD,

BISMTACTE O — T, JAPH O FEAEE O KBKFAAN & < | YLE & P T OKBEUKEEN A LT\ 5,
RO L L, BEY SR CTH D, BHHIAMH S — R L LB — 2 %
L 72356 OKBEUKIAD 2255 1%, KT ORI b i bEEN - OLE Tk & 720 . K 200m T
»HD,
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R 3-28 EAHFETST—R(EL)RUEAHBEBRTr—X(EBL)IZHITS
A5 35 R FE (Z=-465m RHB 70) T MK KFES 75 (SKB, 2010p)
KEDT—42 LIE. OMRHB70 TH b, ATRIIFAE T — AR UK —AD
KIBKEDENERT ., KADAIHDAEL., B TRIATWNS

IR & [RIRR. JUEDEP, M OYOEIZHET 5 EdKE OB PIC B TR DOEEIAAE L 5 2
EDRENT ((FH 8-29 L UMK 3-30), — &M — A Tk, AW S RIaERIC b i AN
KT DHEEAE L, FALOHEAD LI BT BIEE TE v, SRE S M OFAU DWW TR, (T 3-29
KO 3-30 £V, HUBIZHET D mEnd K & AW im O/ STESEIR CHuAUA I L T\ 5
Z bbb,

AMENT TR L 72 K ifﬁi_@?b'?&ﬁ‘ WZTFICALET 2 DT, Fm& O g 2 5%
HUBEN O AT KR L TWDEHS TH D, £ 3-31 206, KD & 555 6 HU T KD
THIZm»-> THA L, 7K(ﬁ@f£1/‘ﬁf5§7\75>%iﬁ LTt T % & R Ze i BTt s,
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13 3-29 EAHRAEy—X(EA)RUESHRKY —X (BAE)D
M43 EE (Z=-465m RHB 70)I23 (1% & L L — i DK = &(SKB, 2010p)
R IIKADRIRDEUBE F TR

1R 3-30 EAHREy—(EANRUESHRKYT —X(GER)D
W53 15 E (Z=-465m RHB 70) TOERE AR DN (mm/£&) (SKB, 2010p)
IADFIFDEE X, BETREINTWS, BH. LAEDFNEELET D,
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208
R 3-31 EAHBIKT — R DIMEF A DTN (mm/E) (SKB, 2010p)
BN ANGERL, KADRIKIIBRETTRINT NS, BELAZEORNEIELT S,

VL EDRE 5 SR-Site D Incompletely sealed repository 7 U A 2B\ CREHICIZEE
PRPRAVDML A TEIR DI v 7 b B A L, R VU 7 O 5 ORGER NNEHLA i > THi 7
LN THoTeDIZxt L, FEMRMNTITIRNATEEL . KD L H e U 7 ORRE K NIHI D
KRS T HIZ Do THA L, KD 2R WIS R DR S ¥ 7 b b B L THHT 2 & v
I AUC e D T L AVR STz,

@ Dossier 2005 Argile & U Opalinus clay D “Seal failure”$ 7 1) A 12 E [+ B T KT ENFEHT
(a) Dossier 2005 Argile M “Seal failure”> 7 U 4
Dossier 2005 Argile (f}X 3-32) <Tix, AT+ U 4 (Normal evolution scenario) (231} 5

Fi A2 DIED RN T —MOLZEEEN +ETIEHR VW EZEELERE YT U A4 (Altered
evolution scenarios) ICOWTCEBMARZMEN ZIT o 2 LIk, 2B 7T RAT A%k
THNCE EN DA OAHEINEZ EOREOMMEEZ AT 5 0ZFM L T\5 (ANDRA, 2005a).

“Seal failure” > U F 1%, RHRORET T U A (Altered evolution scenarios) D—2>& LT
HMEINTNDHDOTHY, ANDRAR00SaIZI T 2 BRI L 2RO L & 725> TV DD T
RSB ARVEDORE T O BMRENR > — Y TV AT AOBREERIC L > TEBICIE S h D Z L &4
iE LT ATIRT 3 T T\ D,

“Seal failure” > U A TlL, 77 B AYLE, KFEEKILEKR VIR T 7 7EDOWNT NG D
VIR THAARERE R L Cllfit L2 mBEKMEORBELRERINDG Z EEBEL TS, “Seal
failure” ~FVAD 6, 77 AYUE, M FTHUEK QLK T T 7 OATHREREIE K Lkt Lo
KO NTER SND Z L2 E L, 2o, $hiE EHF~OEKAE 2 E Uik b BN
IR —ATIL, HARMED R U7z FYLE D E OB D IR ZEK L, ED I E
T HEGEKMEDOT 78 AYGE (IH0) 1A L THSRICHIRIZE S &0 ) JRENG A ER S 11T
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W5, RKIETIX, “Seal failure” >+ U AI2BWT, BAKMED EH UM HLEDEFHOSENS
HTFKEEK L, ZIDEEBIINE T 2 EmBAKEOT 7 AG500E (325 I LGRS H
RIZED &0 ) TRENRG ORI & 72 2 H T AKREMENT O N IZ 2T, ANDRA(2005a) 12550\ C

ﬁ\/\‘\éo

B waste repository zone

g

b d
i N CO waste repository zone
z . > e
- ~ '_,/)’
S \",?/
o:f -~ -~

rr\\

Connecting
drifts

N
C waste
repository
sub-zone

Operating unit

C waste repository zone
C.IM.OSES.04.0596.8

4B 3-32 Dossier 2005 Argile THEt & 11 AL5315 DAL EI (ANDRA, 2005a)

(b) > FVAEFE
ANDRA(2005a) TlE., JUHRICEIT D — M OEENZ SN TLLTORRBRH 5,

KDIFIREFIRT S 72012, 7 2 & ZBEENIZ &MLV B IEZ[AIE T SLERD S, = DHERE
12, [EHBIHNS|THEO R L T HEL TE S L DIZEPISIE 5 TR, #7317 X (>
— L) IZ Lo TEKSIIS,

()

ZHEDIEEY ((GIHE : o= iD= L)) 12, FEFITIE O FERFEDOYEE TETHEY,
BT B H51 (N h T R R <<MX80>>) & T F09 70 05/ 5 18T HEE 6 TE Trd
Bo 4L FAKIZHEFIT S Z & T,

- TR TS E <

« FEEHTX U THABIED 907008 = & T Bl & EIC I Tk D e —n & 720 5,

" DRGBEIEIZ L > T, [REATEFLGIHIZ I 0 TITIEFAEI D HE 0 H41, 00 72 K PERIER S 1 [F]
E95 20 TE5(37.8.1 Limiting the water flow from the overlying geological formations
penetrated by the access structures, p.125 ),
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FREOFRO®Y | JUERO YV —AMIZSUEFAMO EDZ % &5 REHD 5 Z LR s T
W5 (fFE3-33),

C.IM.0SES.04.0268.C_E
1 3-33 B BEEMLDIZDEDHEL A 4 —(ANDRA, 2005a)
BELEY—IM (BR) NHLIBREBEARICENDZETIY—LYT S,

“Seal failure” ¥ U AL, > —AMOEEFEZIT BT 2 XKMEEZETEL T 5, BRR
I Tomy Th 5,

AL LTy — M & ORI OBMAR R, £72IXEDZO@RI 2 5 E IR L
T, EDZZRH L7cEames a— My MR ET D, a— Moy FOFRAE
IZXD | HERMEERENBIRIC K > T, AKPEEEHHE R YT 7 £ AHGEZ /1 L CHl
HIZED> TBENTHZENTE D LT D,

Wy VNI W TR EMEENRIE S N TV 28 2 i3 2 X 5 722 h5%k
TEDZALDIFEA U | TR AR s H D 1l BR S OML53 35 N D Jisk e A AR oD [ e A b )
BERE DT e K% b T2 67,

= IV DB KMEN SRR ST D,

F72. UTO—NAMPBPBEIRE 2> TS,
C BEEW =V 7 R OMEHEAREHL ) 7 D75 7,
C EHFEY T )T K OMEHFEHAREML ST ) TS GEY 2 — VK ONED Y — b &
Te)N DK FBAEHIED v — Ik, B IO 32N D —A4, BEEYMT ) T DO —
M. MBS SRR STE D O > — k. BE—AS ST 7 AHED v — Lk,

FRMT RIS r — 2132 3-10 12F & iz,

£+ 3-41



{FF& 3-10 KF 2+ ')A (Altered evolution scenarios) M“Seal failure”’>F 1A IZHIT5
fRHT ¥t R 7 — X (ANDRA, 2005a)

WMAENTST | Wty = | KEEKHOE | 7 7 AHLED
— LS| DO —b — b
D — )V
) O v ) A | CEEDLG | AW 2 2
(Normal evolution | /L7 7 7 D7
scenario) N\
r—Z1:3vx7 by | CEEDLY | D B R
— VM ARRITY A TN T T T DI
K B
r—2A 2 AKEHLEY | C BEEDLY | AR ~E ZEpD)
—AMRBLFV A | BATTF IO
K B
r—A3: 82— |B, CEEHO| KR R R
REFUA LTI TDKR
B
T—A 4 G508 | CEEMLS | AR B2 S — 72 L
HE v T T T DI
K B

KERFRATIXEH R OB O 728, HERFAREHLSS= ) 7 (CUL, CU2) KU 7 A{LBEHE
W= )7 (CL/C2. C3/C4) \ZfREENT-. > — M OEH et ((F1X 3-34 UK 3-35)
OFRBUZL, YUEIZBW TR RSEH 22 B 8) 23 A XU A (ANDRA, 2005a) Z & b, AT T
FOKEME LT T ST HEKAE 0.2 /m] (KW O AE) I FHEICEA STy
%, ANDRA(2005a) Cl%, LATFD X9 etk %,

iRl XS TIZH BT B S PRI S 7280, BIEDKKIEE 7 /A 075 Bk
W, DF D 0.2m/m (3 BHANDERENE) D315 IZHE 4T 5, (7.2.2.1 Generie data for
all calculation cases, p.472),

F7-. EDZIZOWTITEAS TV A LFEEIZ v 7 FERERICH L TEEDHETH S 0.1R O
PHZHELTWAR, ZOVF VAT AMMIZEI-oTHOLND Z ERRVWEREIN T
5. 2B, 0.1R LW IHORFHIZOWTIILL T O X o itk indh 5.

772 Fritkld, 0.1R (R/Z+ 7 FFEE) £ THI, >—ilL o> THD LA TR EM
EIHTUV S, 228, giddofghilt, =7/ T4 Callovo-Oxfordian & D F DXIIZEITS 7 7
2 F i I E T TE R0 =0, (FE Th S (7.2.2.2 Distinction according to calculation case,
p-473),

=21, 2, 3IZBWVWTIZLLTOME 3-11 OFKEEBF VU THNTWD, 2B, F¥—A 4
2t L CIERMaD 3 % 32— M OFAGEEIL 1.0X106 [m/sIMER Sz, 7 — % 4 OF KR
DRRENZ DWW TIELLT ORI D@ Y THhH,

@ F/H—X 4 STGLD /L DIENIIE T DG DFEFE
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PBITIES I, > 7 ML= I TN ERIET S, LrL, DTN TOHE(X 1
T2 RKFHIE R O KR K L, At T 2 R KFGENL, HORS ., FiES
NS, DEVNETOKVIEITHHE IS, =D — R, LN FHL5 (b D = — L KA 54
DBHFEDHEIR I HAE LS DT, Db D EITRL > THMrEis,

" DIFEDIBE TIE, LD RIF, S — L PRE IS R E IS EBAEAE-6
m/s)E L TETAAEIINES, 085, LD S — P E) Th S H45121F 1E-11 m/s Th5(7.2.2.2

Distinction according to calculation case, p.746) .,

ANDRA (20052) Tl > — A KKED & H5E I T K OMERE & 722 EMESND 7T
7 F ¥ FE DB AKIRE A 5.0X 109 [m/s] KX 5.0 X106 [m/s]iT ., {48 O 3 KR35 % 5.0 X
1011 [m/s] e TUV5.0 X 100 [m/s] & U 72 fifdT 2 520t L T 5 (72 B2 8131k L7z (Degraded) ”
EDZ LMEHENR TV D), BIEMTOftwmeE LTUTO X IR RLNTWA Z 2 b, kbiEE
B2 r — 2BV T HILERZ @A T 2 T KEIRE SHEMT 22 LRV EBAEINTWD
EREZLND,

EDZ DFERDS, G DIE R, FFRIC ¥ 7 P o T SiticHE L < #HE5 RIFT = & 057
ABINT, LLRDPS, M7 bUBHILHERIZE N TSI 2, 7 —(3HEINIOEFETHS,
() FZ R BEREER TSR E L T FH9lERE T 5, (7.2.6 Lessons drawn from the seal

failure altered evolution scenario, p.509),

Scellement

Callovo-Oxfordien sain
=5 Zone micro fissurée
B Zone fracturée continue

Argile gonflante

Béton

Massif
enbéton

D.PL.FSTE.05.0092.0

R 3-3¢ XKD H B+ 7 FOEEEE(ANDRA, 2005a)
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D.PLFSTE.05.0085.A

T 3-35 RHaD &H % KFEHELED BRI (ANDRA, 2005a)

£+ 3-44



R 3-11 KB (BEXROFYARUY “Sealfailure” FJVADH5—R 1, 2. 3) IZHI+5
B IK %% (ANDRA, 2005a)

=W DFEKREL K=10"m/s

7 Z 7 F ¥ RO TR K =5.0X109 m/s
o N RFEIR D1 KM K =5.0X1011 m/s
Callovo-Oxfordian & 31T 2 $h1E 7 [ DZ KM Kv=5.0X101m/s
Callovo-Oxfordian J&g(Z 3317 % K- H5 A OFE KM Ku=5.0X10"13m/s

(c) FRHTHE F

ERE A=) 7 (CUL, CU2) OKBERHTOREFE., 7 —A 1, 2, 4128V TE, %
A — A U TR O ZIEH F 0 7| TEBUZ L ABENOITE O BNMEZTH 5 L il S
nNTns, —J, bEBNRr—2 (F—23: &2y — LKW FTIVF) 2B TE, 77 &4
BUBJRIDIZBWTEAR YTV A LT 4m KEKENMETFT5 2 EARENz, v 7 b
R U CHEH S 2 K EIEH 2.4 m3AFE L FH S (1R 3-36~FfX 3-38).,

N‘ISO_T . BT T
H: 288 289 200 201 202 293 204 295 296 297 298 269 300 301 302 303 304 305 306 307 308 309 310 311 312 |
100
50
0

0 1000 2000 30{%] 4000 5000 6000

5 3-36 CU1 ERFHMHNDSET )T DT U £ AGUEDM
HIZH T HKEKEDSM (7—2X 3) (ANDRA, 2005a)
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oUUu

2500
2000 H: 288 289 290 291 292 293 294 295 206 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312
1500
1000
500

0 1000 2000 30 4000 5000 6000

fTB 3-37 CU1 RFAMRHLSIGET ) 7 DKEWEIZE TS
KIBKBED 7R (/—2R 3) (ANDRA, 2005a)

H Débit hydraulique
313 - sortant par le systéme
312

by {puits + EDZ} = 2,4 m%/an
310
== 309
| 308
307
308
- 305
304
303
302
301
300
299
208
297
296
295
294
293
292
291

290 l
289

288 6000 0
287

B 3-38 CU1 ERFHMRHLNGET ) TICEITHRNDS
(r—2Z 3) (ANDRA, 2005a)

C B =) 7 OfFHTRER ((HX 3-39) 1B W Th, CUL MEHEAREHNL Y =) 7 & EM:
BNTIXFRRDFER L 72 o7z, B b ARBIZRRAE( — 2 3)TId, KBUKEAIT, C1/C2 =Y 7 TITK
5 A— R/, C3/C4 =Y T TIE6 A—FMUETT S, CEEENTY 7IZBWTIET 7 & AGUE)N
SHEH SN DKL, CUL fEREARELT U TIZHOW TR Sz b D LD HiKy,
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| |
150 |~

W 238200 260 261 200 209 264 206 266 207 260 290 300 201 32 103 4 I |- K 258 269 290 291 292 290 294 205 29% 297 198 299 300301 302 ¢

150

T T

100 100

o T

50 50 F

0 1000 2000
X
Coupe verticale Coupe
- colis types verticale -
C1/C2 colis types
C3/C4
3000

3000

4. 248 289 790 261 192 293 204 293 268 297 298 20 200 301 103 303 304 08 3

2500

200 3% 300 20t 202293 T4 295 290 397 290 J90 300 201 303 3 204 3% X

>2000 2500

1500 2000
1000

500

00 2000 3000 e
X
Coupe
horizontale -
0 500 1000 1500 2000 250
colis 247 X
C1/C2 Coupe
horizontale -
colis 24 7
C3/C4

TR 3-39 CERVASST) 7ICHE T HKEKEDS
(r/—2Z 3) (ANDRA, 2005a)

723, CUL fHEREHL S e ) 7122\ T, EDZ OB KRN B4 2 REEfifhr & Efi S h
TW% (12 3-40),
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Reference calculation Sensitivity calculation
Phenomenological EDZ 'Degraded' EDZ

K=5.10"m/s K=10°m/s

Fractured zone -
Anions :
Deanions = 1.10™"" m%s o )
Opgions = 0.15 pessimistic coefficient

nions . = - -9 2
Cibiohs > (Dp=De/®»=2.10" m*s)
Decaions = 5.1071" m?/s
Ocasions = 0.20 No geochemical retention
Phenomenological geochemical
retention
A K=510" m/s K=5.10" m/s

Microfissured zone . :
Anions : Anions :
Dénions = 5.107" m?s Denions = 1.10™" m¥/s
®Anions = 005 ®Anions = 004
Cations : Cations :
Decations = 2,5.10"" m?/s Decations = 5.10™ m?s
®cations = 0 1 8 ®cations = 021
Phenomenological geochemical Conservative geochemical retention
retention

48 3-40 EDZ OBEKIFHIZEY 5 REE#EHT(ANDRA, 2005a)

BALHIIZIE, EDZ OF KRB 3 2 BUE R 2 B oo T ffiam & LT, G — AR D SEHURR
THEH S AKE (X 3-41) AR STz, “Sealfailure” v F U ARV TUE, T 3THY—
N RBaS & B 856 . F7-. EDZ OB KENE WG EIINEHLZ A Uiz i PR OHEH 2883 %
e STz, 728, ANDRA (2005212 1350E % (EDZ) (2t AT 5 HFKEIZOW T O
EHRE S LTV, FERRE o OLLT O X 5 itk b, KB, B ORE ) B8
AT DA T DT ARNIUERZ B LT LHEH SN A EAESNTWD Z ENRBIND,

P CRIFERITSS TS IO E S B TS Z EIIERICIET S, 72750, HIEFH)
W (7 Pz N 7 V=g T (G 7T &L FE D DfFEED = E, 2) @B )
ICL o THIESINGS) 1Z, TXTDO— PR L7255 TH, KOHAEZHIRT S E T
RIFEDD 5 o — e &R T,

(FHE)

CHEDE AT ADFEYEDZDIZ, [ — KNG DEENL, BARZE TV A DEEEL Y
pAE L JIZITIE R RV (7.2.6 Lessons drawn from the seal failure altered evolution

scenario, p.511),
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Situations Hydraulic flow leaving the shafts (m*/year)
Disposal of spent fuel - S2 scenario
All seals effective (normal evolution scenario) 0.5
Access structure seals failed 1.0
Shaft abandonment 14
Drift seals failed 0.75
All seals failed 24
All seals effective + degraded EDZ 6.3
All seals failed + degraded EDZ 75
Access structure seals failed + degraded EDZ 7.1

1K 3-41 “Sealfailure” ¥ F UADHES—IARUV EDZ DEKFZEBIAEL Ho=1H5ED
ST S HEH & h %K B (ANDRA, 2005a)

(d) Opalinus clay ® 7K EEfiEAT

AA AD Opalinus clay 702 ¥ =7 MIBWTIE, HLW KO /LW (X 3-42 K O 3-
43) HEXfHE LT, EER Y THEETH DR g OIREKEIC L TR E RV G — Y v
TV AT LOKEREIK T L OWUEIZIR © 7ol FKRENREE O A H8E L TRl 21T > T\ 5,
AETIL, BAREO EH U= FHUENE OSSN O TR ZEK L, ENRETIALET S
K MED T 7B AH0E (20 ICHA L CTEPMNICHIRICE D & W ) REIGOMRM L 72 51T
IKTRENEAT DN B IR D,

Access
infrastructure

LILW
Main facility

B 3-42  L/ILW R4S OHESEI(NAGRA, 2014)
hEEMDT)TEERTHDIE. 2AKDIUIYT BRI v T FRUEBERI Yy I b)) RT1ERD
#E (7O ERE) THDB,
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Access infrastructure

B y

ﬁgﬁﬁ?aléimy Test A
city A
L wg
——

Pilot facilty 5 1K™

H3 3-43 HLW 4SO (NAGRA, 2014)
HEELWRTYTEERTHIDIE. 2 KDY (MR v T FRUEBERA Y I R RU
1RKOME (7Y EANE) THD,

(@ WHREEOF U ATESR

Project Opalinus Clay Ti%., NAGRA(2002a) % U NAGRA(2002b)(Z k> T H RO BK AfL,
h RV DILH, TGO T AL > TEBRS D KBNAYLERZ N L CREIT 2 2 &L 248
E LI YER R D & F U A B BUREERERIEET ) v 7 TT CIFIMish TWn 5,
NAGRA(2014) 1%, FEE DO T AFTAZ T TR AGEOHHERNLMAT 5V &0
Z. ENDOFATHIR AT LIALE ST TH D,

NAGRAQOIDIZH T MO FEE 2 BT I FORUSG~OFEET 7 AGE L L TREE &
X 7 MERETHZ EICH D, L LTI, 2012 40 SGT Stage2 (2351} 5 EE ek n i
THER~DT 7B AN— e — VT LM Th oo Z &b, KR OLEMEIIHT 5 S
FEIERFEOT 7 & AV— N OREE RRINIGFHNT 2 72 DI LART O 5341 OYEIR 2 #R L7z,
EERINTWS, REHE T, EAMED B Lot FHRENEH OSED HHl FKZHEK L,
ZINDEIALE T D @G KDY 7 8 2AH6E (250 ITiA L CHEPNICTHIRIZE D L 9 it
G OMRAL & 72 5 H KRBT DN %2 . NAGRAQ01DIZHESW TR~ 5,

B 3-44 1T OERET VL Th b, BEINTREEY 2500y ) 7 5o Y 7 0O
MEYOE, ROT 7B AH0E (2 2OXER X A T ThHEHE &) 2R LT D, T
TOH THEEWITHO R S, =AM ESNESITICRE S NLIHETH D,
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Underground access structures

Hy ~ ~ | M
o/
H Fixed-head
boundary condition
O Release point Emplacement I T Shaft(s)
rooms
T Water flow 3
I Radionuclide
transport
® Seal i T t +
Repository tunnel system
[ Backfilling ~ Host rock

1B 3-44 HLESRATLENLI-HRSHHEZEOBEIZRET 82T TIL(INAGRA, 2014)
BED L TFICITLRMBEKEDSVHKBNEFEEL., ERMNLGEEEL L TLEOBHKEBICIETTOF
KEBEY BHDSIEKIBKBEENEIY B TOEATLNS, BORVKHIEZDKEEIZKD
HMTKDREETRYT

PEERAE AR E D Em OIS (HKRE) A, FEEO ETICFET 5, 2 b OHKE TIIKEKEAR
WEZRY | RE2EZ DT AKOTADNIRS ShEHFANC72 5 (X 3-44 DEWEWERAD, 77t
AHUE Z N LT B PERERR O i BT 2 B0 0E & LC. EoKBIZIZTICSH D KE
X0 HARVKBIKEEM2YE 0 24 TH TV D, NAGRAR014) TiH, IFEAEDYF U AT —L
MEHO R UMBIR AT THEEZ 2RI - SRV EE SN TWA 20, HUERIZH - 72K
& GHERRE OIE N A U2 FREEN B 5 ((FX 3-44 OELNE EFkDORAD, E£1-, YLUERZI
THRNOMIZ S, REEZRE LB REOBEI LA LD (X 3-44 OFEOEWERED), 7
B, REEOBFUCEET 2 AHERERE (Z 0BT A & BEENR5) 13, BIEICAYE
ICBEIT 5 L EEIN TN D,

NAGRAQOIDIZBIFTHET Vv 77 7 a—FI LD LE2FMNE, BEMIZITLLTD 3 DDA
Ty T TEARELRMNT L2 ETHMAEITY, £F. buERy NU—2 (WhHh ) T EET)
N7 a—FT ZEEI N, JLUERICH S TZRESFIRE SIS, K’iZ, BET 2 TR Colkik
FEAEIEE T W FEESIND, £ OBME~ OREERENOERIL Y 0 —E T VEE DS S
Do BT, AEMERERESREEZHER LT, A9%T AT A0 H O CRE S vz Ut
FE AR DR AR EZ BT 5,

MNDET MEIZEBNT, fEE, A=V 7, TOMOM T (%E O 2 21X EDZ 12
TWD) ITZENTh., SEHEORENEEEA2 i 2 7-afn L7=WE RS Ugk s LTET /UL En
TWb, o, HAUIF L —ANCKEL SN TWD ERE L, EFREBOTRNSHEE Sz,

A BEDHE R > -, iRy NV —2r 7 Fu—Flo ko CEHEEND, 2077
0—F T, T RTOMFEENEROREIIE LTRSS, ZRBIEV 7 LIRS, ST
HEIE OB > T8 22 AL & KBUKER AR X, W7 7 e —F 26 L CHURIIZER S
N5, BEHRETHAESN TS L AL, REL 2D D,

Dead-end L7 :1 2O Uiztié 1 DU EOYLEICHR T2 59— Oua2E-> L 7 (i
BEEWEETY 7)
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Open-end V7 : g2y 1) 1 LA EO V7T 5. 7213 (1) AKBEKEPHEE I
TeBRZRORA » Mo T 5 (B - BT 7 B AGUE, FhE. S50

L 7028 o T KBUKEAS AR OFHR Tid. JUER~DKDOFA & HUER IR 7oK DL O W 5
MEE SN, ZO%E, YLER &JEAFHORZE OB OKEKIHAIL L > TRABEET H, #HT
WED Y AT Lxk D eiuE, EEOE/KARIZ A L TET 5,

FL 7, BERETEMBIOBE SEC2MEF 2 —7 (b EMEENR D) & L TEEE
i, EHIIZERROYEOEFEHEOER (EDZ) [ZHEND,

F 97, SF/HLW BEIEWY) & & 5 830 O HUE W 12 381 2 KB KEA AR DSMRE S vz (X 3-45)
BUEOKEKEAY 45m(Testl). 30m(Test2), 15m(Test3). Om(Test0) & 5% E X7z, 728, AL
R DJEFE ORI 55m & B E S LTz, HUAENOKBEUKIAN T3 o 72356, BEOEBEN D
T AKREZEKRT D EDNRBEIND,
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Test 1 Test 2

125m

75m

Test 0

R 3-45 SF/HLW BREZEDOVEREICH T 5 KEKES T & ABNAGRA, 2014)
15m(Test3). Om(TestO)&F/ESNfz, HH. L

Test 3

REDKIEKEEE 45m(Test1), 30m(Test2).,
SMSEEDREFEDIKEIL 55m TH D,

7ok, JLEBBOWMIVTLL FTORADOE LEbEE 722 ((FX 3-46),
W (hopL&Fd EDZ) BWAKDY 7 L U THERE LR o T2 BT AT B E D

B MBS KT 5 B,
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JEPHOKERBLA 2N E O, HIEM D > > 7 BRI & 2 B,

h=H,

h=H

3

L
Q
L
by

h'=H,

L We L
1

HE 3-46 HUESAEETEDKF(NAGRA, 2014)
(ETF) B& (FPURILEZFDEDZ) BNKDI U ELTHEELEN S -EEICRET SEH
DEKAEICERT SRESE (BT) BEOKEARENLLZMEED. BEMEMD S VIR
K 5REEG, (L) ERBETEL SRENE,

ZORNZBWT, AKEKIE hlm] 1T W [m] ((fX 3-46 /) & h~[m] (1K 3-46 £7) OFITH
%, F£72. Hylml %X OH[m] 1ZFNFNEE D ETOBERICEHT S KEKIE, Hylml 130555
TREEIZH5 1T 5 7KBKEE, h(x)[m] 1ZH0HEICH - 72/KBEUKEEZ R,

(X 3-4T 1 3REZ A A T 78 AGEE L2 L/ ILW 5380 7 a—F L ofTh 5, i
THEEIXRHEIIGE T, 6 OB D ho AN Z AT (B1~#6) OWTIANICEIY HTHRD,
BT — 2 ZBNWTE XA TIZE DY THNT T A —F R 3-48 [ZRT,
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Panel 1 Panel 2

SSRGS S Sl i

*—0—0—@ —& Q
Operations shaft

«—0 0—0’

< O—0 (o]
Ramp

@@ Tunnel type #2 (V2, V4 and V5 seals) +——0 0

@ @ Tunnel type #3 (V3 shaft seal)
@@ Tunnel types #4 and #5
@——@ Tunnel type #6

T3 3-47 fEEAA TV ERGEE LIZL/ILW LARIEORES—ADT7O—FETIL
(NAGRA, 2014)
FURIVIEHMEZFICE>TE 24 THRESNTz, BB, AMUTIVERARENRETIEEL 3F
BOIMTHIRBELATIRTIE, SUTV—IL (FoRILEATH2) Nixr T Fi—IL
(FoRILAATH3) ICEEH®ZONS,
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Tunnel type (backfill / sealing material) Tunnel EDZ
K | n ps K | n | ps
(ms] | [] | (ke/m’] | [mss] | [-] | [ke/m’]
SF / HLW emplacement rooms and seal = 0.36 , .
¥l V1 (compacted bentonite) Le-13 (0.05) 1'650 | 1E-12
Seals V2, V4, V5 ‘
#2 | (compacted sand / bentonite mixture 1E-11 | 027° 480 1E-11
70/30)
Shaft seal V3 : 0.36 , .
o (compacted bentonite) i (0.05)° ey | e 0.14' | 2430
Other tunnels . .
¥ (sand / bentonite mixture 70/30) 1E-9 03 450 Sl
Other tunnels . . .
#5 Gommhios] it vesl) 1E-9 04 1'500 | 1E-10
46 L/ILW and ILW emplacement rooms - 1E-6 02 not 1E-10
(mortar) required

!

3

Senger & Ewing (2008), valid for an equivalent porous medium
Nagra (2010)
Nagra (2008¢)

B 3-48 UL A THOMBEEREET—RIZETH/IT A4

RN ITEAEr — 22 2. TR 8-49 D7 — A ZOW T ThIt T 5,

(BAKEHK, FLEEEN,

f+ 3-56
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Set Tunnel #1 and Tunnel #2 Tunnels #4 Tunnel #6 Host rock
shafts #3 and #5
Tunnel EDZ Tunnel EDZ Tunnel EDZ Tunnel EDZ HLW L/ALW
K1 KDZI K2-V2 | KDZ2-V2 K4 KDZ4 K6 KDZ6 | KROCK | KROCK
KI1-V1 KDZ1-V1 | K2-V4 | KDZ2-V4 K5 KDZ5
K3 KDZ3 K2-V5 | KDZ2-V5
BC 1E-13 | 1E-12 | 1E-11 | 1E-11 1E-9 | 1E-10 | 1E-6 | 1E-10 | 2E-14 | 1E-13
Overriding system analyses (SA)
S41 1E-12 | 1E-11 as BC as BC as BC as BC
SA42 1E-11 | 1E-10 as #1 and #3 as BC as BC as BC
SA43 1E-10 1E-9 as #1 and #3 1E-9 | 1E-9 | 1E-6 | 1E-9 as BC
S44 1E-9 1E-8 as #1 and #3 1E-6 | 1E-8 as BC
S45 1E-8 1E-7 as #1 and #3 1E-6 | 1E-7 as BC
S46 1E-7 1E-6 as #1 and #3 1E-6 | 1E-6 as BC
Set Tunnels #1 and #2 Tunnels #4 and #5 Shafts #3 Tunnel #6 Host
rock
Quality of horizontal seals (QHS)
BC 38§ as BC
QHS1 as SA2 as BC as BC as BC as BC
QHS2 as QHS1 1E-11 as BC as BC
(EDZ only)

QHS1 38 as QHS1 but with a third shaft instead of a ramp (see Appendix A.1)
QHS2 3S as QHS2 but with a third shaft instead of a ramp (see Appendix A.1)

Note:

T 3-49

Hydraulic conductivity values are in [ms™].

&4 — X (NAGRA, 2014)

BC [ base case (R#EHS—X) #XKT,

R — 213, HHROBRMETOREDEETY 700 OB O KA, FI5 28

LCEEFMICRAET IR EZEL TS (L7 7 L AT F U FEETND), BHEr—2128
WTIE, FEEYTEET Y 7 LHERICHHET 2MIUIIERICO L, 7e—FT Y 7 TldM
HT&7pwn, HEEr—23, D b =77 40—V RIZBW TN FE gk 7 n k2 AT

HY . HUERIZH - TR O X R T & 5 (NAGRA, 2014),
— . B ONT, AVSHEER YT 7 £ R PLE CE KR DN R4 1235 6 DD

r—2A (SA1 775 SA6) WEFRISNTWD, 7=& 21E. SF/HLW &350 EDZ THE S5 %

KAREOMEIL, 1.0X 101 [m/s] (SA1) 705 1.0X106 [m/s] (7 — R SA6) O#iPHE 725, 7277

L., ZNHOHEITH < £ TR

e LTIRESNTED, HOR LML —AMEOMELR

EDZ OREEZ LA & 13BEIX 72V (NAGRA, 2014), #:lZ. SA4 75 SA6 DA — AT - — A
LBITZENTED, NTA—H—t v b SAA THREINDFEKEEIL. Flz1E, X b A
£ 8-57




k= DFKEE, SF/HLW EEO/N Y 7 7 4 )b, K OBET %S EDZ 75>ﬁ4£/7 AME% 4
#HiEE D, 26 DFEAKFEOREIZONTIL, TORRNBUTO X S IZid b T 5,

Tl A DFEKFE & 4 ICE N X 15 (BO—SA1—>SA2—--—SA6) & i d/dE M L T <25, &
SESEIEDPNA L TS ZEPHETRAS (SA5 & SA6 Tl RIZH E VAFERZ200), =

1ZIRAEHIIZ 1Z TN DR DFEKFENEHNFI S T 5720 Th S (5.1.2 Overriding system
analyses, p.55),

ko X sz, bEBNRr — 2280 Th, JUERZ I D K ED AN RS D KGR
K GFT D2 R RE TN D,

Fo. KEFROFWENZDONWTE 5 DOFHEST —ANER SN, ZOHES —AOKRFTEN
I, A BEOBLEREN LI T KREIOBLEN D, K — (FHEY— L& ETe) OMEMN
BRI AAL T 72 AL—RE LTRBLENHIO E L HENENTH D0 E ) D aii+ 2 2

LlLhD, EWEOWSG LA T T MIBWT, 7—A QHSL (X, T X TOKE—LEZNTH
® EDZ O KFEEDS BC 2k LTHIMNT 5 EBEL TN D,

£ 3-50 1%, #—*% HLW_BC ;X HLW_QHS1 ®7nu—xy N —Z %2R LTHEY, LT
DX EDZ OFKFEEZ RS, 77— A QHS2 TiE, YiHi EDZ IZ2W T & HITHKRE AT
LTW5, FHEDORDVIZ 3FEHDOMYIAHEH LWL A 7 ¥ o4, BC_3S, QHS1_3S,
KON QHS2_3S OFLLOFHE S —ANER SN TN D
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K (EDZ) [m/s]
1x10%2
2x10*
3x102

o 1x10™
o 2x10"
3x10™
1x10°

K (EDZ) [mis]
1x10°%2
2x102
3x102

1x10"
2x10"
3x10™" A
1x10

+8 3-50 HLW BC®7H0—* v kT—% (k) & HW_QHS1 ®78—*w kT—% (F)
(NAGRA, 2014)
LY DOEILEDZ DBEKEHETRT .

() fRHTHE

T — 2T ONWTIE, FEEMEETY 706 OMEIFIEF IR, Fv—iEhd 1 b
D<vA A= MLUTOA—F—Tholz,

HUIE R OB AKREDME T 9 D M 7 — 21238 T, HLW KO ILW QL5535 O s 5 A2 414 3-
51 L OMT 3-52 12”7,
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To tunnel from Panel 1 To tunnel from Panel 2 To tunnel from ILW1 To tunnel from ILW2
[0 sc [0 sa [0 sas
[0 sat O sas [ sas
[0 sas
10"g
10°§ ___ E
107} - B - - ]
= - _ T T
E 10%f — ] - 1
P 3
[
g 103 § | - E
=
3
S 10%} 4
5
105 L 3
10
From R/S From Ramp From VS From CS
O &sc [0 s [0 sas
[ sar O sas O sas
[] sas

R 3-51 HLW R FZICHE TR NRILOLEEIY FARET 5= (L)
(NAGRA, 2014)
HLW M52 B T D RER VIMICHFET S0RE (T). £LTEES., BCIIEES—XETRL
SA1~6 [FEEKET—XETT, THD RS FFRERVILIMOHEINSHR=E. VS IIBRT Y
Y7 MO DHHE. CSIFEEAS Y I L DHHEFTT,
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10'
1o°§ 3
. 10" E 3
‘o
() 3
%10 3 E
®
3 ’°°g 1
-—
3 [ ]
4
2 10%) E
5 [ ]
10 E !
10°L [
I To tunnel from Panel 1 To tunnel from Panel 2
[0 sc O sa [ sa
O sa O sas [0 s
|:] SAS
10'
10°E (] _—'_ — 3
. 10" : | _Imi . __ E
50 - »
E 10'25 — - - E
g |
§ 103E - L 3
8
g 104E 3
10‘! E
10°
From R'S From Ramp From VS From CS
D BC D SA2 D SA4
O sa O sas [0 sas
[0 s#s

8 3-52 LW ABIZHITHLRNRILDLEET ) TARET HRE ()
(NAGRA, 2014)

LILW ZIZE T HRERVILFICHEET HRE (F). LTRIED, BCFEEST—XETRL
SA1~6 [(FEEKES—RETRY ., THID RS FRERVIMSHBHEINHHEE, VS TR
v I b oDHHE. CSIEEFAL Y I Mo OHHEEZTY .
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2 ODE A T DRSS (HLW A%5535 KON LIILW AW5588) 13, WL A 70+, B R LI,
UM HWEBREEE NSRS Th Do Ol 2 md, RHEK O 2 ROSLHUIIH - 7 HU K
(3 0.001 OA—F—"7T, ZIILHATHSE(Smith et al., 2004) & b —F L T 5,

AT R OFRAUZ DT, T 3-53 L OMF 3-54 D K 5 IpfERIc 2> 72, QHS1 77— AT
FFEFEYEET D 7 L EDZ (2B THEAE S — R U ClRIRED 2 HiZ L L T 528,
FHECNHUTII R E R BT R LN, — T, W3R nbRhE (ZRBRRED & — V3K
T &R ENTND) ~DOIUIAERZICEEML T\ 5,

£+ 3-62



10"

) :
10" . 3
= f
E_ 10?2 . E
) 3
[ [ _
§ 10° ; _ — E
5 | r :
g 10+ E :
10°} _ E
10 £ |—
I To tunnel from Panel 1 | To tunnel from Panel 2 To tunnel from ILW1 To tunnel from ILW2 I
O sc [0 ooms2 [ owsiss
D QHS1 D BC_3S D QHS2_3S
10’
of ]
10 : E
A ]
10 : 3
E 107 e — | :
- 3 _— o — — —
[ [
3
§ 10 ; 3
3 [ :
®© 4
= 107 E
195 :
10°¢
From RS From Ramp | From Third From VS From CS
Shan
[0 sc [0 ous2 [ onsiss
[0 onst [0 scss [0 ows23s

18 3-53 HLW LR HITH T2 EEZLGLD/ RN DTEANRET 5 HRE (L)
(NAGRA, 2014)
HLW 352 H 1T 5 RERVIICHFEES HRE (F). LTFRES, BCEIEES—XETR
Y. QHS1, QHS2 [FKEAMD L —IM@RESIETr—X, REIZISHAHF L L DIEFT I A
BELTIAMEFERT ORELA T MT—RERT,
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n; 10 : 3
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O sc [0 oms2 [0 onsiss
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0
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O sc [ oms2 [ owsiss
[0 owst [0 scss [0 ons23s

18 3-54 LIW RFZIZHTH5FBERLS/IIRILDLIME~NTRHT 52 (L)
(NAGRA, 2014)
LILW 3 FICH T RERVIUNICHFEET HRE (F). LTEEL. BC FEES—X %R
¥, QHS1, QHS2 FKEFEDL—IMRELILYr—R, KEIZ IS AL L DIZT I RH
BELTUMEFERTOIRBELAT IO MT—RETRT,

£} 3-64



BITEOMST L Y . EBIR A4 E & LT, Opalinus clay DAV EEO _EAT « FALO EZBAKMED EK
JEDOFAEIZ LV SRiE B ICHE FRARENT 2 K 5 R CHDLGE, 1o, WG "RV EEieht
1R DB KEE D IEF IR E WS Hifg R O FAKNSHLHERIZ K o TEK I, G5 SR h
DYLERZI L CTHEH SN D £ 5 RN BB SN D Z ENRBIND,

7B, MABREBEORFTLD ., 20O — AZB N T HE#E RO ZITZE LN &
ITHEENTRINL TV D,

@ TV EARMEDAHIZDOLT

Dossier 2005 Argile } 0¥ Opalinus clay (23 C SR-Site & [FIFRICT 7 B AFLENHHTIA Lz
K AN P HEAR 2 88 L TRl it (R HSIHE) 2ot 3 2B 2 48E 3 5 & FEe N
U7 To HIRBEKRMEDR: 8 DL EEEN TRICEI LI D Z ENRE I LD,

ARTETIE. SR-Site. Dossier 2005 Argile K 0" Opalinus clay (23T D455 50 7 7 & AHLED
AENZONW T OMET O R KL ONVLEME (HER S AT L0REHEAE) ~ DS 2 Ehc >V T
SUINONVAN
(a) SR-Site O 7 7 ¥ AHLEDOT WA T B0k
(@)1 WG LA T 7 N2 O ~0 #E KA B35 Frak

SKB (2011) Ti%, My 27 LAOMMIREE (initial state) OWFERYZRFLIRIL, 2ok
FH O FERBEMED 1 D TH D] Ll XTWD, WG AT LAOPWIRIE & 1%, FITWL505G0
HEHLEE A BT 5, SR-Site DALY AT 2 OHIHIIREEILZ < @ Production report (2 E & 8
SNTWNEN, ZEBEORHEEMEZHRET DI ODIER L 72> TS DL SR-Can (fF FHE A
BRELDF ¥ = 2 Z E AR OIFT 7 r Y =7 ) CHREt SNz 77 L ATYHAL o Th D, SR-
Can CEFR SN L LMREOELMEIL, BRETORHRFRMGZRET H1-DDEMEE LTHEHENT
W5, SKB (2011) 121X, M MIEIS L7z ihiask ORf& LA 70 hOBRFSICIL, BIEIEIC
BSOS KEHE T e B ADOEHPMETH D, RBBIEE LI, SERER KR OERN% %2 H
WNEISHERZFIA LT, VA R—Z2ADT7 7a—FThbd,| EOFRERIH Y., YA Milis
LTS BT A D5 Z L 2RISR E LT, KL AT U EBARRIENTWD ZENE
SNTW5,
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Operational area
« Information buidning  « Blevator buldning

« Ofice bulding * Workshop, . storage bulcni
« Staff pormises * Production m thd
Exhaust air plant :
- ey
Ty Wb L
0 M “....ga.r'«wyu Magne T a8 .
b - AT wd¥aa . T
v, Ty “.“l
N - i
TR T e
’ haa SN . \\\ \ »P"’

T
Elevator shaft ———— &5 . Traraport casks
- Staft + Bentonite blocks
« Drainage * Bulding matenals

shaft
«— Exhaust air shaft ggck M 2% 20 g Exh air shaft
« Ventiation « Backiling material « Vertlaton
« Power supply
—————————————— Intake air shaft
0 100 200 m

Central area

Deposition area 2

Deposition area 1

Figure 5-3. General repository layout showing the location of the underground functional areas (Access,
Central and Deposition areas) and the surface facilities.

B 3-55 SR-Site M LA 7 ~(SKB, 2011)

Forsmark %A b= V=71 7 LR— bk (SKB,2009) Tik, JUERZ G LAT
T b3V A P OB OSAICK L RSN TV D Z EanidEi s n T s,
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Fracture mineralogy Fracture mineralogy

calcite-chlorite-laumontite-adularia-hematite- calcite-chlorite-(adularia-prehnite-
{clay minerals-pyrite-quartz-asphaitite- hematite-laumontite-quartz-clay
gocthite) and ‘no minerel” mincrals-pyrite) and ‘no mincral”
FFMO2 . FFMO3
' Fracture domains .
/

g =

B T s v TR
Fracture mineralogy Fracture mineralogy
chlorite-calcite-adularia-hematite- calcite-chiorite-laumontite-adularia-
laumontite-quartz hematite-quartz

{1 3-56 Forsmark D&HESH®D 3D ET /L (SKB, 2009)

(1) THERRL L 7= Incompletely sealed repository >V HIZEBWTIET 7 & AYLAE, L5 A
TAROG ) 7 OWKRT ¥ 7 MBI AKORIE L 225 Z L3RS TH Y, il 21X Dossier
2005 Argile [IZBWTHLHERDOH O 1 ATICE L O LN TV AR EXMNBTH D, W=V 7
DR ¥ 7 MO TIE SKBR00IZ LA F O3 2.,

WG Y TIZFB 0 TIFLE IR BB DFEFF & P R X2 5517 S KT D 72 6D+ e e DRSS
S T RPBETH S, T Y TIZE0 TP NTEFEY DEE P 7E T L TR I J17 5
I IZFTRER TESTDFEZD B S DIR O TV, TR OHEIFLZ2EIC B L TER S
B LA E T SIZIFEEE Sm D>+ 7 S 2 KDL L N, A DM T PO
B, B X T AR PEEIZH T 5 SKB DEIK L DFEIZL > THESHE (4.4.3
Ventilation, p.37).,

T 2 ADBE S v 7 b5 b 1A A bR SR DI Sh 5 b OTHY |
— 7 2 AR DR 7 NS BHOBERLAD D 20 FHICER NG Z L BB S TS,
i 367



EiRoi@ by . SR-Site TIFASBE LY TIZBWVWTH iR/ 2-olcfks v 7 b
FMBE LR ENTWDE LI THD, L, SKBROODIZIFHE Y v 7 b E - idili G %
HINE T~ % 72 DR D i & it 3 2 Al et 2 3l 2 R R8T R CH L L Ok R H 5, =
ZCHRAREN TV DR E TR I RSO0 5T,

(b) Aoy AMEIC B4 % it
T iR 55 L CIE SKB00NIZLL F Dtk 23 5 -

FRIENFD TN L —2 5 UG DL EANFIFTR T x — 7 2 DI F I T 5 B U 5 £ F3
b5, AFS2003.2(Arbetsmiljoverket, 2003)IZ 7> ThikEMIZST L TTHI R J X2 7 X A
> P E S 175 (5.4 Helth and safety; p.52),

SKB(2008)IZ5 A X417V A 7 Je OV DIEBEER « FEFfIR AN E O b TWD (X 3-57),
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§ In AFS 2003:2 Risk Proeventive/damage reducing activity Comment
2§ Genersdl Insufficient knoaledge  The purpose of the site investigation as wel as
mmmﬂ,dum parts of design step D2 is 1o understand the rock
start sufficent resgabons behaviowr. This is also considered in the technical
and a risk assessment have fisk assessment for design step D2.
10 be performed.
3§-8 § General Accidents, il health,  These kinds of risks can not be handled or influenced
Relates 1o working methods, Workrelsted injuries  af this stage of e process but are submitted to
" communication, separaie studes during the next design step of
signs and traffic rules. However, the facilty layout shall be designed to fuly
separate the different aciviies deposotion of canisters
and rock construction works. No traffic from neither
activity is allowed o pass the other actvity.
The management system shall incude instructons
on physical protection and safe handling of nuclear
materal and nuciear waste.
9 § General Traffic sccidents /SKB 2007/ describes tunnel widths and passage of
Refer 1o trafficked vehicles. It is, however, uncertain whether or not a
" G pedestrian path has been planned for
This issue should be addressed
10 § Ventiation Air paliutions, bad /SKB 2007/ describes the dimensions for
moisture, oxygen dmensions are dealt with in separate
levels). Spreading of  ventilation 1
blasting fumes and
dust. Spreading of
fre fumes. Radon
11 §-13 § Remote Accidents These kinds of risks can not be handled or influenced
controling t this moment but are submitted 10 separate studies
in fututre design step or construction.
14 §-19 § Vehides Air pallution, These kinds of risks cannot be handled in detail at
accidents, light this stage but creating a layout that aims 1o make
transportation efficient should decrease the risks
substantially. The details are submitted 10 separate
studies during the next design step or construction.
20 § Transport roads Accidents, /SKB 2007/ describes construction of transport roads.
Regarding the standard work-related
of transport roads W
21 §-22 § Radon 1§ health Contral of radon during construction, ventilation (§ 10).
23 § Evacuation, rescue, fire  Fire-related A fire protection evaluation with regard 1o the fire
protection accidents risks related 1o the construction strategy based
Relstes on the linear development method will be made
RN Sy separately and is not included in this report.
24 § Evacustion, rescue, fire  Fire-related A fire protection evaluation with regard o the According to instructions
protection accidents fire risks related 1o the construction stralegy based  from SKB, rescue
Two separate escape routes on using separating the linear chambers will not
should be development method will be made separately be necessary during
If net, rescue chambers deposition tunnels even
should be available. the length exceeds 150 m
25 §-28 § Evacuation, Fire-related A fire portection evaluation with regard 1o the fire
rescue, fire protection accidents, risks related 1o the construction strategy based
Consi ; accidents on the linear development method will be made
g+ g Y separately and 1 not included in this report
installations, Other risks can not be handied or influenced at this
fire fighting stage of the process but are submitted 10 separale
studies during the next design step or construction.
29 §-34 § Rock driling I health, work-related  These kinds of risks can not be handled or influenced
35 § Handing of bouders  Muries, accidents at this stage of he process but are submitied to
and mechanical demolshing M_mmmmmma
36§ ng of rock construction.
37 §-40 § Rock
maintenance of rock chamber
§ 41 Elevators
§ 42 Pregnant and breast
feeding employees

{TB 3-57 AFS2003.2 [CE D SR-Site D) XU 7R A2 FEE(SKB, 2008)
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U7 & UTIEICHEIZBET DA, A —3 g URFOFE - K55, 225055 & REL

KEMFET ENTWD, AR — g NI SIIRZFHMI CE 2 VWERTEHINL TS H O

D, AGEHREHTEB N T I D DB 2 ERER « BARAHG Sh Tnd 2 LaRanT
WD,

(c) BEFEREIKIZOUVNT
SKBQ00DIZIZLA F DR 7R H 5,

T NRCDEET Y TIZO0 T—HRINTIT 2 DDOBEFEEE P E S S5, ZDELRIZS LTI,
BN 2 ODHIIIZT 2t X A[FEIC 2 SR - EE DA N L —2 5 > (Seperation by linear-
development method) 124> Txti7 S (6.4.1 Escape routes, p.52),

Seperation by linear-development method (Z->\ T SKB(2008) & T8 SKB(2009)IZLL F D X 9
IR S Tng ((F 3-58).,

“ Rock excavation Deposition (incl. backfill)

E Protection zone, next step

| Backfilled and plugged @==@ Scparationbya Py Escape route
door/wall

f+E 3-58 SR-Site DEE + BRANL— 3 VOBE (SKB, 2009)

Seperation by linear-development method (&, #WrHliEdesk. BEHEAEDEE, HOR LA 1K
DEFEHHERVIZIEICIT > TN AL —v a v Th D, R IIAX 3-58 [nEnbi@b
WIZ 2 DORBEMNHER SN TV D, ZoAXL—v g v OFfEE LTRIITED T v /3T
—ZELLFHATE LA, AN — a3 VR LT, BRSO Y — AR
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AT YU MUEFLRWEENRFET N TS, Kus LTImERRENE T b TEY . £
B U CHASRRA . B KBESSE DL Rk i A3 BN THEE T H 2 Pl R 1S DV T O ERIE DR FY
MRETHD LB BNTND,

@ #=RIzHONT
Wy ) T ORR Y v 7 MZHOWTIE 2@@B LM 7= LB THDLN, DS 2T
LAERDOEK DAL DN T, SKBQO0DIZLA F DR N H 5 -

BRI J T OMK > 7 P E LIRSS AR L > THRG S G, 55z

MG T B720D 2T AIFETZDEWICEE I, JE) T NP E D5 & B T3,
(1)

LGP Y T COMRIEF T ATV 7036 ZE50 037G X, T 7 DM+ 7 MIFTL DT

HIPHF S EBIZ, TTEIEFE D E o TOBE L LIE N & TS 72 DI 0D Ao ZE

IS, ZHUSIFHHT Y TIN50 TEOVZESEPLEETDH VU, SO+ 7 FDIr<

TLVMSEIZ > TOBLERD S, T D= DMPEREI DTS+ 7 FITEICIFHER T 7

SPRE IS, FT MGTEPIRIEFIZ T, P DRI F R 525 & 7575 721,

BIAGPTLIE N —HFRG RN S 70 7 7 P S 3,

(5.4.2 Ventilation system, p.53)

ITXIEED L7 5 TWAHLE~DZEZDOMIEIZ O TE EIROE Y ME SN TV AEET Th 5705,

FEA 72 3 AT D BRIk RS LRI R S 72 5 7200,

(e) Dossier 2005 Argile D7 7 & ZH B DT H A BT % 50k
(&)1 oL+ 7 U b ERRIZET 250

Dossier 2005 Argile (23T, 0T A X, SHRRFEHEOBEFEY =0y « EHT 5 2
L. Fl. ENENOREDOREICEDETZ DO TH D Z L BNEIAIZE L, WGT A v
O ETiE, FRICEM 2t BUATREME IS D ik, AL —a v LR N EE
IREFR L e KTV S (ANDRA, 2005b),

G313 552 v Callovo-Oxfordian J& (Jeks) DORIRANY T W8y r—Unbikd, %
LT G= ) TIZFEICBEFEY=Y 7, CEFM) 7LD, TLRBAEWIIYIAIC
HEN TG ICRRGE STV D, b oidik, BEEMOEBEED DU ) T ~T 723
HEITSRE S M b= T 7B RGUE L | W Y T LT 7 ' AGUEE e SAKEEAEHHE
BHWOND, 7ok, SLHUIBEFED OEH ., #5H, (FEEEOBEIH ., BEMEIOmEH O 4 K
BHO ., 1DFNCEED LTS ((FX 3-59),
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Access to a zone
via a small number of drifts

Shafts grouped in
a single zone

Disposal cells in
dead-end tunnels

C.IM.0SES.04.0265.B_E 3
& 3-59 Dossier 2005 Argile M5 15D 1= R (ANDRA, 2005b)

ANDRA(2005b) CIZyEIZ A TITE IEE£ Y (deadend) DREEIZ/ZR > TRV, sHITET 1 H
FHZE EDBENTWD, 2D XD RGO T A 250 Tk, ANDRA0OSDIZLLFD X 5
IR Z TV A,

IKPEE 702 V-HIREIZ 72 7= 02512 F50 ) T, Callovo-Oxtordian /& 12 /3K PEKZH D E bV IF
202N T[]~ D—JE T[] DI T K DI 05T i S, Lo LEDKmIL, EEELE, 7
2t R ONEFUZIERE L TE K TFAERETIE 1E L > TIHEES TV, DB DHRTIZ, ES
BEET 7 —T, il E T DEFERGFEIHER L, 1 FEIZET A — &GRS To
Do

PG EIR DTS, Callovo-Oxfordian JED 7 /LF Z 1 F DB KIEIZIT VG E, W15
DIELEY) (WGP~ & — 25 Fip A B F T (T T08E) 12 L > THRB S L2k, Tl % &0
BT 52 En<, Callovo-Oxfordian JEIZ 5, B DL, = DRKIZHTOS ZEF AT
TS, TDED, 72 ERYE &K FEREIEIZ > — T E RO (11T, kDR EHIIT S,
IO D= DI T, MGG DFETEIZ I B F AR DYEi DA R BN T2 7% < 78 5,

BRI ] DEYK AP U7 55 51 I > Conds 4 X7z v D =< — DA 957
2t RYLE E AR FEREIE Z T L BT S, €DEIE, A DFEKFEE IE-11m/s & L
TGP TE/EE Y > P TH S EFMEII TS, ZDHFEITIEE XN B mds e
DT, GG DKDIESEITHEY] TE, 2N 57— 27005 i X4 S T FEDO B E)IE, B T
(TS WIS L2 THELS EER S LB TES, LEP> T, ZH6DESHEFFEL JidER
B 95 D Tt < Callovo-Oxfordian /&2 LI EITT 5,
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—\ DLHRD =/ KGR D S 55 LG ZiE 1T Sk mE P73 Z 21T TERS
8B. FHE LI DEK I B S L5672 T XYiH &K VEREGIE 70 L o S Sk #1T
BT 5, BIKAHI 0.2 T, >—ABR0VEE, 727 EXE &0 L THH IS mElIT 2~3
md IR 5,

I DRESFIH ZJIE T UL DYERITME & 52 575, Andra TIZE DI 5 288 EEIZ L 51041
MEEEFEBAT & I T 5 720D T —F 72 F o — hn =2 H L T s, (6.3.3.2 Water flows
drained into the argillite after return to hydraulic equilibrium, p.268) (7275, E&1ZJ 5 0k5K)

Dossier 2005 Argile TBHINTWA T —F%7 7 F ¥ — bAnr V—0—>o0%, X 3-60 (2~
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Total flow:
A few metres
cubed per year
in the absence
of seals
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RAFIFETTELFY (T FIUF) ORBEICLGLTHEY., AKF1MFICEEDLR TN
%o

Ty R REALTY =LA T 7 FTiE, VY —EEOADHIEDOENZENDITZIEE D
AT HADFNIL, FEAIZ Callovo-Oxfordian EIZ L > T —v&nb, /=, oy U —
DOOFMAZERET D72, U —fE X FKROWER & PATICRFF STV D, AN I8
B2 5 R0 O B T RIS I 2 DALy )LV COBE I WIEF /NS AT & 720 . — Ty
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BANGHE SR, EERIUERIZA S THRA ICHRE S5,

Fo, ZORFHIBWTUIEAFHOHE O YHE R Z I L LSS iR AT D i 2 332 7=
W, JUEROHOF—2cE L d TV D (FX 3-61), ANDRA2005WIZHLEH OO T H
AVNZOWVWTUTOEIREEBRH Y . FEIC L DMEFH N 7 OS2 < DIz hiE%k
DODHAORFELDOENTVASZ LR IN TN D,

I DEER TV B85 T DI DKEEKEEDE N L > TG & 75 U FH Dl
EHFL, I LEDHE - T 5 A EMER S S, = DEFE Ll R & )i S K DA ST
L T/t (KE)Callovo-Oxtordian JEDOWEFEKFED T+ 7 1 F DY ITHIREN S, (6.3.8.3
Water flows trapped by the shafts in overlying formations, p.269)

===z Oxfordian ===>

Callovo-Oxfordian -

ﬁﬁﬁﬁﬁ(}

Dogger

a) U-shaped flow situation between b) Offset shafts in clusters
distant shafts under the effect of
hydraulic head gradients within the
Oxfordian and between the Dogger and
Oxfordian formations

1R 3-61 HEHODA T 3 2 (ANDRA, 2005b)

a) TEHAMNBEN TS/ —, BIKARDERICE>TUFEORNLFEFEEN D, b) #
EBHAMNI ARICEEHON-NE—2, TDGEE. BGEEN LEZRAN IR EN S

(e)-2 WiF LA T v b EReEMICBET SR

—J7, WGHLENETITE I E D OG> TWNWD Z & C, &% - EARFOBKREIZKT L
TRREDAE L D REMEN S 5, Dossier 2005 Argile |28 W CITAKH T ¥ 7 MIOWTLLTD X
IMRFLBA DY, FFEED Y TITOWTHZBENITK L THRETNM fTONR TS, 72720,
ANDRA(2005b)IZ 13 E B2 FEAMIZ DWW T OFLRIE e < . FEMZe AT I DWW TR R ST 72
|

HsiT, TN CTOM FIEEY DI & ZRIZ AR ILEFE T S, DD, HEDR BN
POERT SLER D SEETH S, ZHICL Y, BRITHER T W I SRR ZERD T TIE
KT B EPTE, KKDEEIZIA S, MEHHT S EPAREICRS, (6.1.34
Ventilation of underground installations, p.255)
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1 3-62 X UMFH 3-63 13D H AR DHR L AT L OBEK TH %,

1 package Air exhaust shaft Personnel
transfer shaft transfer Construction
shaft shaft

A4S
[}
.
.
.
[}
.
.
.
.
.
.
.
" 14
:‘------I B disposal cells %
[}

, e Full section

Air return ducts —————g

and drifts =
'*:I-I--I Candcu <%
. nuclear operation |
[}
.
: P
e mmmmmun Constuction work <

C.IM.OSES.04.0530.C_E

. Nuclear filtration as needed

= = = = o Smoke control ducts

el Fresh air (full section)
=l Package transfer shaft air exhaust
—_— Disposal zones air exhaust

R 3-62 WHEOEE L X T LOESR(ANDRA, 2005b)
4AKRKDITIDSB, IAMLEXIMNRAL. HEXAD 1 Ao I 5,
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C.IM.0SES.04.0531.C_E

Air intake shafts
(service and personnel shafts)

I Packages transfer shaft

m—— Fresh operating air intake

Fresh construction air intake
Air return in drift

l Air exhaust shaft

1R 3-63 WHBEDOHBE S AT LOESR(ANDRA, 2005b)
BREEE. KEAMASHAIRAAORY FT—Y THEEREING, R EEDRKREX. BETOR
B ZAR—ZABRUVBEEM NN r—OBBAKEALICHBT ALY FELIEHIKEADOFRY
fo—0 %N LTiIThh b,

B BE#EYTY T, CEEYTY T O T T, IEINHERZERBAEHE S, ESh
TR D ERB P SN D5k EH & oo TV D, TY RV REALA TV IV —L AT F 4 K
DGR 1 P E OB, B HIFETTEIEE D D& > TWD) B, BFEEY T
TIZBWTHRIE HoICiTOND Z ERRBINTWVWA, 78 UIRHL E 72 23722 08T 2D\ T
DFLIRIT R Y72 6 72

F70. TN TAE DR LT BEOEEE OREEEICOWTUT KK D8 FZ — (DR AR O
AL e U CGHEDY I 2 L— g UAEi S, (EEBDNE BICHfERZER D H 55T
WREEEC X D Z L AR L TV D ((FX 3-64 R OMFH 3-65), ZAUZOWTIEL, AFDO L H 78S
K’ %,

TR F50 ) Tl 2 DK K PTEAE TS AREMEDR 5 5, T 7k B, K FLiE DB
IMNEI5 0 THED RN IL DY BKIE, F 1T C FEFEWY T I T R O 5 A3 5 ) 7123500
THEPDLB I Tt T S KK Th S ((FF - KKEFEAENFIZITIRE 1m/s LI FICF 0 THDELIZ 2
D FALLLE TITILNE it 95 L DI85 = ERFIDE TSR I TV B) ), FATICIA S
IKFFLNE —E DG TEITT S8 EAE TS5 & T EbbDs1 7DAKIZEN THAEDN
FCDANNED 20 BRI ZER 15N SIS BUETE, KPR NHE TR E TR T 5= &
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W Iz lb—2abndhE, EEL, WS DODDr—X (FEDER T LB LT E
BE) Tld, PSS ANIZE O BEEIED S U, [EZER DI DRER E A DR L EEE 73
S HEEME B S (11.4.2 Simulation of personnel evacuation conditions, p.463) (725, E&IZ
LS kik),

X 3-64 CEEYI 7IZEIT D MKFEDBHERIZDH(ANDRA, 2005b)
MR T T7OKEHEIZIE 200m CEICETTAMENERESNTHY ., TIIEMEAERET
B ET, FEEANEONITEDHZWNTY FICHEETES,
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HE 3-65 CEEMIYTZICHITERKFEEROERMES I 1 L— 3 > (ANDRA, 2005b)
WorT) T OKEHEIZIE 200m ZEICETT AMENRESNTEY .. KERERFICITEEXE
[ERK 200m #BEIT 52 & THOKENEICBET S ENTESD, &IER 0.5m/s DRERETH
FInE, REICHEOKEEICKRET A ENTESEEETT ., FEEIIBOKTEREET
BETENLE, FILESIERIN-KETR2ICHEICRET LI ENTES,

() Opalinus Clay 7 7 £ AHUEDT WA BT HELak
Opalinus Clay (231} 25335 D R 5 1L A T 0 &2 3-66 127777,
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with Portal
R s Level £0.00

ILW Facility

Test Facility
(Rock Laborabry)

Constuction Shaft 1 . o 500 m
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e Toaatar &

{fE 3-66 Opalinus clay DWLHIGTH A & (NAGRA, 2002a)

BEYOEBTY 7, NV RO b ookbiE, Opalinus K5 g 0 B 0E TR S K
650 m CTHEHI &AL, FHRICAERCNCHEAI L T D (NAGRA, 2002a),
UL TV EAPGEOAKRL LA T 7 MoV TiE. NAGRA OZ 2P L AR — F (NAGRA,

2002a) (ZIFFEMIOFLIRA B2 72 59, LB T DRl b 2Ry, TR EB e L AR — b
(NMmAmmwfi@%L@féﬁﬁmim IHE SN TWVD LI THDA, ZOLAR— R I
FAYVEETHY . POBEFHTERWVIREEIZR > TWD, B4 5 Fx o XA FRAB ST
W2 2. Opalinus clay THEA FOLZEMNEDO L IICEE SN W AENTIRHATH S,

3) BBEKME L E > YT ER DO RIEBITREMN
@ SR-Site M Incompletely sealed repository 7 1) A2 E (T 2% EBITRITDEZ A

Incompletely sealed repository > 7 U A28\ Clk, SR-Site ® [JEEIZ L D ¥ ¥ = A X Ofiff
] S F VA BT LR OEREEFOREGRMIGREICEH SN D LR CET VEZHHL T,
BIED 6 66,200 G2 DO L 72 ¥ = 2 X1 361) L I 2K & O U PERFE O I =R %
HAHET D, FETIE RSy =A% RO ANITIERIRE LTk TV D 5EE M OW'E
@w#&éAJT% ELHIFEL T ey, o T, BHE L7e% v = X X206 O it PR O i

FIL, RED D OB E R OS5 LN O FAKFEERIZ K> TR E D, LN Ofi ElE 0.73m3/
FLll, ZOBEX THRIZE DXy =AZDWHE] 27 U A OMHIZEBN T, FsOH W
HWERFETHUNANOFINE R, X 3-67 DL —FdOFRBERN 1D K512,
TRAVASDFEPN/NSNT LD W FLALE CTORKYLE OB ~DR20%, IRBERSMT i
WO TSN, ZRHEDOFFEICHNLDIZHE LTS LHErsh D,

FHEICBO TR L% vy = A2 006 o S - B R I, PRl &, PoEiko B
DO % 7 NROT 7B RH0E (B0 LICBATT 22 ERHEITRE SN D, KT DK
FEOPREEIL, ¥ = A X0 OO E & | KEE P oA 361T 2R &4 T Tk
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TE SN SN T-HTE IS T 5 /K 0.421/s (13,230m3/4F) & 2 5 3F 5 &% (Bockgard,
2010), F£7=. ZOKIFYA FTEEFETLHE Mo TRIHESN S,
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Figure 4-9. Cumulative density function of simulated Darey flux at the 6,916 deposition hole positions
during temperate conditions for the reference closure case (blue) and the open tunnel case (red).

1R 3-67 L7277 L URT—IARUERBRT—XIZETS 6916 EBOLRAIZETE5 LY
—RERDRBEZ EEMDOLEE (Bockgard, 2010)

SR-Site DEZEFAMICK T 5 =T 7 4 —/V K, 77 —7 14—/ NIZBT DA EZREO K & B
17, FIEEICBIT HAMEBEEDOET U - 7t XA &2 3-68 7T,
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Figure 13-12. Models and data for the consequence calculations.
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(SKB, 2011)
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ITRENBEIN TN D, B, BEMICBHRNSE L TODHEMTIE QL OBITREDO A %%
BLTWD,

c Q1 : F ¥ =AXOHEITK L CEE S TER LAY S BR
-+ Q2 Ay HUEDRICE T LI (EDZ) GXYT 2B FET 5258)
- Q3 : FEEYUA & AT D RK-DBATIE

KRBT ET TR TE, LIS AT 2RROAKR,. KO bORRDOME L DFN
\Z K> THHICE &N D GEfIE Data report @ Section 6.6 #& M), & LA 2 AL E
A HLERZE L TV DS, (RFIICEROBROEER &L 1 KOBRITNE L TET LES
b,

Q2 Z WA 5 S 2 s KT B T M L - TRHE &5, EDZ BT 2B THHE
Data report @ Section6.5 2D Z &, ASHHEN DU, LU L5 e b ity \%T’” Q3
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Figure 13-13. The near field and detail of its model representation as compartments BI-B6, C1-C3, D and
E in the model COMP23. The transport paths Q1, Q2 and Q3 to a firacture intersecting the deposition hole,
to the excavation damaged zone, and to a fracture intersecting the deposition tunnel, respectively, are also
shown. (Potentially a minor EDZ around the deposition hole could exist, but as shown in the Underground
construction report such a zone would have very low — if any — connected hydraulic conductivity and is
thus not included in the model.) The differentiation of compartments shown in this figure is relevant for a
pinhole failure in the canister. All other analysed failure modes require less differentiated representations of

the near field.

X 3-69 COMP23 TETILEENF =7 IT4—ILFETIL

(SKB, 2011)
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(EDF) & &0 THE% L7-fr=— K Alliance #F|H L T\ 3%, Alliance |3, X054 (K
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Figure 5.4-3  Calculation diagram for the transfer pathway through the sound geological barrier
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Figure 5.4-7 Calculation diagram for the transfer patinway through the engineered structures
T8 3-72 AIHEEWMERLLBITER (REEV4%—, 2020)
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Figure 5.4-4 Principle of representation of « calculation modules » for the « repository »
compartment
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Figure 7.2-12  Seal failure' altered evolution scenario — Transfer pathways in case of C waste or
spent fuel disposal cells
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Figure 7.2-13  Seal failure' altered evolution scenario — Potential transfer pathways in case of seal
failure
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Exchanges {drifts > GB} in the case of a Exchanges {drifts > GB} in the case of a
radionuclide subject to little or no sorption in the radionuclide subject to significant sorption in the
unaltered geological barrier unaltered geological barrier
(R=1) (R>>1)
(BG) = -De S (GradClo,, e | (BC) =-De.& (CradCloymans
CHRG) | C3(8G)
M
C(Galerie) Galerie Galerie
dygalerie) = (R=1) U galerie) =
Q(hydro). CY{Galerie) Q{hydro). C'{Galerie)

Zone fracturée : AR % LiA | Zone fracturée
Zone microfissurée Zone microfissurée
BG saine BC saine

Where : R = retardation coefficient (R = 1 in drift for all radionuclides). BG = geological barrier

De = diffusion coefficient in the unaltered geological barrier

C°(GB) = solution concentration in the geological barrier

C*(drift) = solution concentration in drift

@(GB) = radionuclide flux entering the unaltered geological barrier

@(drift) = flux travelling through backfilled drift

Q(hydro) = hydraulic flow through the drifts

S = exchange surface

(GradC)ginyga = solution concentration gradient between the drift and the unaltered geological
barrier

Figure 7.2-14  'Seal failure’ altered evolution scenario — Exchanges fiom drift to geological barrier
Jor radionuclides not subject to or strongly subject to sorption in the geological
barrier
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ftzx 3-12 Sealfailure >+ A THWLLNTILVS#ZERIT/A5 A —% (ANDRA, 2005a)

Radioactive Geological barrier Clay engineered barrier
Radionuclides | decay half-life [ Retardation | Solubility | Retardation Solubility
[years] coefficient [-] [mol/m’] coefficient [-] [mol/m*]*
*cl 3.02 E+05 1 Soluble 1 Soluble
PSe 6.50 E+04 1 5.107 1 5.107
129 1.57 E+07 1 Soluble 1 Soluble
e 5.73 E+03 6 2.3 1 2.3
Table 7.2-7 Seal failure' altered evolution scenario — Chemical retention characteristics of

radionuclides mobilised in the Callovo-Oxfordian laver and in the swelling clay
components (for radionuclides contributing to impact in the 'seal failure' altered
evolution scenario)
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ft5& 3-13

(ANGRA, 2005a)

100 BEED (CU1Y T7 LU REER)

e s Distribution of radionuclide release from the disposal
Mass exiting the near field
R cells
of the disposal cell (mass -
Radionuclides | entering and remaining in Mass entering and Mass entering the drift
the host formation + mass remaming 11{ the host (athway 2 — I:‘igure 7.9-
entering the drift) formation T )
(pathway 1 Figure 7.2-12)
1 100.000 % 41 % 59 %
*cl 79 % 32% 47 %
i 12 % 8 % 4%
’se 0.29 % 0.17 % 0.12%
Table 7.2-8 'Seal failure' altered evolution scenario — Distribution of transfer pathways in the

near field of the disposal cell integrated to one million years — CUI reference
package

I BT, MYUZERE LT OEIE 2 s LT E 3-14 Th D, RROEY | SHLA~EBET S
EFEOEISIILL T O&A L BEICEBZL TV 5D,

®  FEFEMRNOIYIA~FE TOMMOBATERH (N THEMNEZBAT) 12OV T, BITRHD R <
B EMBBIZ L DMEORBNRE b, —HT, BITHEI 2D & SIYI~BIET D
ATCYOED DA~ EBAT T 2EIE N L < 0D,

®  KIRNYU T ORISR &=

HUBN O T AKFDEIZIET B2 (BTOT— VU o VB EERETE S L7854 THoK 3X 103 m/s
FRED) . RIRANU T AEBATLOT W, ZORER, YUEWIZIERA T 2D & A 8 FEEYLER
ENSDLED L5, WSBNOTNAFREILEDOEMIZOWTHIEFIT/NE L, b EBNR T
—ATH 100 HHEBZIIHUAFIET AR OEIA1X 1-129 T 0.06%, C1-36 T 0.03% Th 5,
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ik 3-14 £2TOI—) VI EERELI-T7T—XIZETS
100 HEZDEERf (CU1 YT 7 LURER)
(ANDRA, 2005a)

Cell Repository zone Access structures
' Efficiency of repository zone seals Efficiency of shaft seals
Entering E\'lﬁng the Exiting the » .
" the repository sub- ) . g Exiting the main I
Entering . ~ - repository zone . i Exit {shaft +
. unaltered | zone (i.e., before : connecting drift
the drifis g ‘ seals EDZ}
Callovo- the repository seals
Oxfordian zone seals)
*C 4% 8% 0.000032 % [ 0.00000053 % nil nil
*el 47% 32% 0.033 % 0.011 % 0.005 % 0.004 %
o 59 % 41% 0.056 % 0.022 % 0.012 % 0.011 %
"Se 0.12 % 0.17 % 0.000042 % 0.00001 % 0.0000019 % 0.0000016 %

'Seal failure' altered evolution scenario — Distribution and quantification of the
various transfer pathways — All seals defective — CU1 reference package

Table 7.2-11
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fi& 3-15 BMESN=o¥ 7 FRUTIVEAHE (R{H1) ROKOHKARVCERFRAZEEL

IS EDHWIE FEEFTMTAHLV=/8F A —4 (Andersson, 2010)

Table 6-6. Data used in the calculations of dose consequences from using the water in the open

shafts and ramps as drinking water and for irrigation.

Parameter

Value/assumption

Comment/reference

Dose conversion factors
Sorption coefficients

Dust concentration in the air
Inhalation rate

Dose factors for external irradiation, inhalation /Nordén et al. 2010/

and ingestion of food cultivated at the site

Element specific sorption coefficients for soil
in the irmigated area

5-10°kg dry weight/m?
1 m? per hour

/Nordén et al. 2010/

/Nordén et al. 2010/
/Nordén et al. 2010/

Yearly intake of carbon 110 kg carbon per year /Nordén et al. 2010/
Yearly intake of water 0.6 m*/year /Nordén et al. 2010/
Productivity of vegetables on imigated land  0.135 kgC per m? and year /Lofgren 2010/
Productivity of root crops on irigated land  0.127 kgC per m? and year /Lofgren 2010/
Productivity of cereals on irrigated land 0.114 kgC per m? and year /Lofgren 2010/
Density of agricultural soil 323 kg dry weight/m? /Lofgren 2010/
Volume of imrigation water used each year  0.15 m¥/(m?y) /Nordén et al. 2010/
Number of irrigation events per year 5 /Nordén et al. 2010/
Runoff 0.186 m/y /Lofgren 2010/
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B, SR-Site TlE, HSHMEEFEE N EIUTHONT, —EDHHRTHEED LR 72 k™
(EWMEA TP = 7 b)) IR EREL T, 7 4V A~ /L7 K DORSEDJEEE1NZ T 5
FEMEREEZFREL TN D,
SR-Site Tit, LEFIIIFR DRI A 7 —icbiz 0 | BB OKBEEE N OV U HE S HEE
MoBE) (AL #%IR) ITRIA LT, EVBIZIEINR 0 OBEREL D EBEZTWD, WS
MK L2Ga . BESEAET I o THFE K TCOMMNERENEE D EE 26,
WEESHERS TSR SN, B H 2 WIE TR SN 7= B i 12 B 2 L CoRYEHIC A
HIEWTEDHXHIT/D, L7z -T SR-Site T, g bia & —nkEifl LT
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Figure 13-6. Conceptual illustration of the Radionuclide model for the biosphere. Boxes represent compart-
ments, thick arrows fluxes, and dotted arrows concentration computations for non-human biota (these are
not included in the mass balance). The model represents one object which contains an aquatic (right) and a
terrestrial part (left) with a common lower regolith and atmosphere. The source flux (1 Bq/y) is represented
by a red arrow (1). The radionuclide transport is mediated by different major processes, indicated with
dark blue arrows for water (2), light blue for gas (3), black for sedimentation/resuspension (4), dark brown
Jor terrestrialisation (5), and green for biological uptake/decomposition (6). Import from and export to
surrounding objects in the landscape is represented by arrows marked “exchange”. A detailed explanation
can be found in /Andersson 2010/ and descriptions of the compartments are given in Table 13-1.
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Figure 13-3. Major dependencies and spatial/temporal dimensions of models used in the biosphere
assessment (grey). Climate scenarios and discharge points provide information, in temporal and spatial
terms (but no radionuclide-specific information), that is used in the Landscape development model. The
Radionuclide model provides temporally and spatially resolved radionuclide information. The maximum
unit release dose (LDF) over all objects and time steps is a factor with no temporal or spatial dimension,
used in the SR-Site calculation chain (see Section 13.4) to calculate doses to humans by multiplication with
the source term (which has a temporal, but no spatial dimension). For doses to non-human biota (NHB),
the source is directly used in the calculations of effects.
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Figure 13-7. Resulting LDFs (i.e. the highest LDF over time among all biosphere objects) for different
climate conditions /Avila et al. 2010/. LDFs for the initial submerged period were used to represent glacial
conditions in the assessment. The effect on the LDFs of using agricultural products as food is visualised by
including and excluding food fiom arable land during the interglacial period.
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