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| EBAUMFAF S Lh—
HEBER
2 SMEEROKBREE 100 pm
3 RUMFA FEHMETHEL TRICSEHAER

SOKH> SEN - EDS BREMER (BUEAEIRE | £ 8 VA,
80°C)
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 sEvhes
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25°c/50C Q)

® 4 Ny FEERBRORBES

0 2 4 6 8 10
B ()
“L77LVvR —e—Brucite_101%

—e—montmol_0.11%  —*—Hyd rotalcite_0.11%
montmol_10f%  —e—Hydrotalcite 101Z
Analcime_0.1{& —e—Sepiolite_0.1{&

—s—Analcime_10f% —e—Sepiolite_10f%

~e—Brucite_0.11%

NYFEERARRICEITSEVE)AFA B

B 5
BREICED D REMTER

SEX R
NUMO (R /138 EEREIEmHEME) (2021)  GEREIRE « D EIZRT 22 e /s gy
DFEB—E@Y) e A4 FOBEICHITT-E— 7T 4 —ADOHESE—, NUMO-TR-20-03.
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2.3.2
Ry b4 banoA FIZCK5BERITICEET HEHEETILOEEL

BEX &R AHE £H' RBF E#X’
'RTFHEBRBEGEE, L BARTNHRMREE

1. &=-8BM

KRB ZAE T D IEME b A b & HUF KO8Rz K0 ARk L7k - (> b A b=
oA K, T, TaaA K] £09) 1TREE~DOIEEMEW -0, a4/ RORFEIEER)LIEH
L7 Z D ATy Z LI K o> TREE T OB T A RESE L TN H 5, 2 A Fog
BT T KO AKEITKATE L, SfEREN#ES (NUMO, 2021) (28T 5 &Ml T, sk
PERY NFA NOT =2 EH WA Y = —F UL - BESEW E B (LR, TSKBJ &1 9)
DI, (SKB, 2010; Birgersson et al., 2009) (235 &, 2EHUROT —Z (2L 0 a%E LI=H Tk
KETIEZuA FORERETEREBITOMRETELCR2NE LTS, 72720, A MBFES
X, FAEOH TKKEZZE L CaaA ROARKAREMEZFHMI T2 08 S L Z L 215
FLTW5, oA RBEREN, DOREIHET HHE, HEHEBEEROZEMOFMmICH
TeoTE, auA NIZEBRVIAENTBHEOBITEZE LIcasngEZze s (K1),

NUMO TiE, amA FIZ KRBT LT 572D DFT VOB 24T, BEEEH A B
TAT O MERERHIIZ %3 D 5 HEEDm L2 By & L72iF9t %2 2016 FFENORMG L TVWD, 20
72, AR RT3 & OIEFIFFE (2016 F~) RCAA AD T ) A NVERERT A MT
BWTHEMRINTWAEEELF 72 =2 F CFM (Colloid Formation and Migration) ~MD S/l

(2016 -~) ZW LT, ENENY A Faextge Lz, Oao A NEE - RSO
b)) Lz, @anA RCLHIBEBITET VOB EZED TV D,

OIZBE L TiE, #rKPORENR LGA 4> THHFT MY 7 A (Na) BEE, RFEHR
2 flifGA A T AH AN T (Ca) BEEZNRT AL LTLE - ElEHERETS (K
2), 2021 FEEEITIE, OIZBEL T CalREDHZ /T A =5 L LT ZESRMORFE, NalREDA
BXT A= L LT ERSHOR/REEZ B E L CORMNEFM L=, £, OIZELTIX, 7
IV OREFSRZ G VMBI BT — X ORUSEAT O T DRt & S60E L7z,

2. R
® EBERERNY LA FOT—RI2&5304 FERSEHDBEREL

anA REEMFMRE (5E 1) 250, WHEICEENDI5A 45 Na ODAHDOFMAET
IZau A RPLETHD Na B 0.01 mol/L DERIRIZEWT, aa A RBRLEICRD QL
T2) CalREED 1X10°mol/l BA FOHIRICAFIET HZ L2 BN Le, S HIT, LESMEN
BEF (Ahmad and Karube, 1998) T DB E LD 4 2 D% Na DHDEEHRIZIBNT, =
oA RAEMGRERIZ LY, ApSEs 0.028 mol/l THDZ & E2HE LT,

@ 304 K- REBITETILOEE
CFM TlX, T /WMERICHNE R an A RAERK OBITES OB L T L O Z 24 PR
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(validation) 2 B & L7JFNET — X #BS LT\ 5, RAl7’m Y =2 MIBUWLT, 2013~2018
HIZEM LTz, avA FIHE T TORROFIN B OB ~ L—14— (Ca-45, Se-75,Tc-99,
Cs-137,U-233, Am-241, Pu-238, Pu-242, Np-237) Bi71&liR (X 3) &>\ T, X h A AW
FNHEEDRBRRO —HEYEN A —"—a T U 7 %4795 Z & THRER L =8 ailko
ST, BAREIOMTHEEZRE LTz, 72, RA7ey= MZBWT, aaA RAER
ZENOBMEO T DIZEm L TWDERIROEINH DL N A b av A R/
Bz ikl (2019 4-~) L, EhBIZBIT 5 anA ROBITEORIFEIICET 57— 2 s
L, :u4%ﬁf?f@#@%ﬁ%rw@#é@%%;%%ﬁ?~&@%ﬁ%@bko

3. SHROEM

OICELTIE, WEICEENDBA A Na OB THLHKEIZBIT 5 av A RAERSEZ
FRETE o, 2022 T Z ORESFMZZEITHEREH AR E L, Na- Ca fFRICET
LanA ROREFEEZFHGNIL TN, OIZB LTI, £7 WAEZIC LB R S % 1
LR TOanA R BT — % 2005357012, BATOarA RILFE T CORE
BATRBRZ BIAT 5, JRALERER TR L 780030 b B O HrIc -5 < Bigrfig
EENRBROT — XLV, aaA FHFE TN COBREBITET VOMELED S,

HWwTRKKET—%2

No IR(RDFE
FEETE

Yes
JAARIC&KD%IEFE T

anqR(2kY
BIEEREITELLY

:D{F(&é#é@ﬁ)
SENHD

AQE’%—B;%ET

ﬁ@iﬁ@ an‘Hs
T4—F\yY

1 304 FEEDFETO0— (F)
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e g P

AELTHY,

A0MFERE AO0A4FARELT
TIEW BRERICOELTVS

FE 1 204 FREMHFMmHE
(Ca 1x10° mol/| TIF, FREFERICIAA FAFELGVEBAGHEENSHY, 204 FALEL
T3, 1x10% mol/I, 1x10° mol/| TIEAEAKLKIZaOA FARE L THELTLNS)

Caf AV DEIENZ NI FURENTLE
2O4FLER (FRE)
-------------- e N
M| Erean || N
o |
i Al EBRTOIOLARERHER
%( ; (BENTFLOWERER) Ik VI REHTE
gl
3 || 2a4EA
o B

0.01 mol/L 0.028 mol/L

NaizEE->

B2 a04 FREFHRVERSZHOBER
(Eh@IE, NaiREO0.01 mol/L OF&HTIE CaREA1x10° mol /L LTFICREFHAHH L Z
KT, O, NaDHDEHTIF0.028 mol/L NREEZUHTHDZLERT.)

o £ .74 < . i i

_[ < Pinkel surface packer co
Bentonite rings and glass vials jrillow from shaar 8
with radionuclide-labelled and
Amino-G acid traced
bentonite slurry  °

mEXtraction .

Chemistry cabinet g
= Injection

Bentonite source
packer system
3 Near-field
monitoring/sampling
boreholes

- Colloids  Radionuclides
3 RADENBZFALI-O0A4 FEETTORES b L——BTEHBROM
(Schlickenrieder et al., 2017)
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Final report, SKB Technical Report TR-09-34.
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EhBNEH L -BEahORERTETIVICET ARUBRERT—2 AV - A4 RER

EA ER AHE =W O 57
RFHRERERGE  BRART AR

1. E=-B#M

T H 23 B U7 WV ERA TG & 72 DB A E ORI EIE 2R T DA TIZRI L T, HlnE
HFOB - e, FINENOREE~ Y 7 ZEA~OIGH (v N 7 A5 KOS Z/AE
VBT ANEA SN, 22T, FEIRETER, 28~ N 7 RITE RS AU EA Tl
ENDONEHITH D, Z OB TET VWL T, ~ B 7 AR OGS X
B EIEN RN AETERE CAT A MEORIBICRE < FE LT Y, FEOEMMEEEZHT5
REENIHR L CETAOZUME RT 5 Z 813, ReEFHhOE#EEZ R~ 9 2 TEETH D,
NUMO 1%, BARTIAFTEEHRERE (UF, [JAEA] L9) & OIEFRIFTE (2016 4~) LAA
ADT ) LB NVERERY A MBI AEEEIFE T 2 =2 - LTD (Long-Term Diffusion) ~?DZ 11 (2016
F~) ZEUT, ZOBEICRVAHATE TS, ERRET/UIXTL, A~ N 7 APREROZER
WIE DAL EM A BB LT AR TE T LOF i) 7 B2 K D EIE N O ZERisE O AL E M
5 B8 LT AR TET VDMESR (Tachietal, 2018 ; JAEA « RWMC, 2020) iU CWA0%, Zihvh
N DS AR A OB S DO TH Y, LV RERAT—/UZBWNTH, 2089
IR ARYENVE BB LT T M K > THRZWUNCRILTZ 200 E ) DD Z ERNETH D,
ZD7ew, 7Y LEARERY A MIBWT, B & EDENO~ N 7 REE G RIROZRITKE
LAl ST D IHE B L—0—81 T3k (Nagra, 2022) Z%I5E LT, B LA 88 E%
& U7 77 L O M BT Bt A 2019 4E BB LTV D, X1, B 2 1 -
U——BATRBROME SN 2R3, 2 E T, EESEEFSEOPEADRINT, JRALERERO I
T 2D D & L BT, FEEo~ b Y 7 ARNEOREE M A2 LT 7 LOE B NE O
REVEVEZEZRE LT=ET VO T PREIT 21T > CE T D, 2021 I, JRVET —4 &
HHZDT= O DET /VOEEIE (calibration) Z HIE LT, ET /MIEEND /3T A —F Ofiata Il
L7z,

2. 2021 EFEDFLHE

7 LAY A MZBT ARNERR CERT 23y = X7 AZONT, EFk LI
EnDAHANN T S Te, FEUENE R L—Y— (DT =) ZHWTTHH N L——BA 3R 21T
T EIZRY, EH LI ARy D= AT ANEFITEREL TWD Z LA L 0D, £, FAL
ERERH D b L——EA B 2T AORYWEDE T L, SRERBHAAOYE I INET I EA TN D,

E B NERO R EME A2 B L= T WS L, FRNSEIET S 2 & BREECH 2E H ORI
2R3 537 A—% (M FAKRDNRAL D IR OIEREA) 1ZOWT, Ty b L——BA TR T
70U BATEDT — X T DT 4 v T 4 o TICE DRI A—=2HEHE L CTET ILVORIES
1Tolz, ZAUTKY, S%FEMT 2GR E AV b L—Y—F BRI 2 E=4 1 v 7T —
H LWEE LTS TE T WS K DRGSR & DL & 5 224 M. (validation) D% 58 T

-
—
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L7

3. SROEHM

2022 4 10 FITHRBCEMER OMEPEDTEE b L—H—DIEAZ BPEZBIMG L, %9 2 FHTRAER
il L CE=2 Y T2 BT 5, @ik, ZORRTRLNTWSE=2Y 7
T2 EHWT, BREEBATET VOZSMRGEEE W R 21T O, BB TRIZIE, BHEETR
BRO—IBEYUEINOA— =3 T V7 %1TH 2 & T, BEETNOMEOFMR A ZK 1 0T
THND, D%, E=H 77— 8o TR LITERATE T /U K DITRE R & A4 —3
—a7 VTG LT —2 L& L, RS~ MY 7 ZREOBFEBATET VOV EAfik
WD L L BITHEIIS CTHRAZTT 9,

a)

GAM shear zone
laboratory tunnel

10m
boreholes
Overcore target to recover main channel,

fault gouge horizon and matrix accessed
by diffusive transport.

S Porosity and
~[ foliation in

channel

) Advective transport
<— inmain channel
Slow advective and
diffusive transport
Diffusive transport

Ductile part of he e/
u#gl?ergf grgnﬂclaerﬁatrg(r zon

=2> Diffusive transport

Heterogeneous flowpaths
=2 Advection and diffusion in multi-porosity system:

« fault extended gouge horizons

d) b A & * fine network of
interconnected channels

X1 EE b L——R TR TR ET HEINE (Marschal | and Lunati, 2003)
(K a : SREREMEEFFOR—1) VA0SR, Kb : EEEOEINEDSH, Kc: EnE
POMBEEOIER, Bd: ZEBTREROMEX)
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a) Access Tunnel

Shear Zone

Extraction
Borehole

Injection
Borehole

2 2 2MR—"1) T ERWN-HREE F L——BTHEBROM S
(Alexander et al., 2009)

SE XK

Alexander, W. R., Frieg, B. and Ota, K. (editors) (2009) : The Nagra-JAEA in situ study of safety relevant
radionuclide retardation in fractured crystalline rock, III: The RRP project final report, Nagra Technical
Report NTB 00-07.

Marschall, P. and Lunati, I. (editors)  (2006) : GAM — Gas Migration Experiments in a Heterogeneous Shear
Zone of the Grimsel Test Site, Nagra Technical Report NTB 03-11.

Nagra (2022) : Grimsel Test Site Newsletter, December 2022, year 4, vol. 8.

JAEA (AR INFZEBHERAE), RWMC (78R B RiRAtE - EaE Pt 2 —) (2020) : *F
A 31 AREE & LoV B E O BT D B R =7 7 L Ry
AT D FHRERES AT B

Tachi, Y., Ito, T., Akagi, Y., Satoh, H. and Martin, A. J. (2018) : Effects of Fine-Scale Surface Alterations on
Tracer Retention in a Fractured Crystalline Rock from the Grimsel Test Site, Water Resources Research,
Vol. 54, pp. 9287-9305.
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2.3.4
75 AELERDOEEREIC & 5 BEFEEDERIRR IR HBEEROTLTE

WR BN AE EH' =V B’ WE /\RL’ XE &%
'RFNREEERHEE CARRTHFRMRME, CAMKE, FEXF

1. E=-8%M

Hitfeg L5355 00 BASH % R I O 2 5l C M~ D BAERA TR CIE, MUK 2 0 7 A%
P IS R OEHERE 2R TS 5, T 7 AOEMRENIHEEREE K AN TN 7k
DOEIRREIZ L0 RTE SIVDEBRBESM (BT 2RO NKE, BERRES) (TEKFT 5, FF
(SRR LA O H A N EEIZ AT 72 LT TIE A N OB BRERICBE T 5 1H
DFERI L, ZUTIE U TERE LTS GORESRME, TORMETTEL L rE A 2B
LT T Af@ e TIT 5720, HEx BRSPS FIRER T AfeT v (1)
DB ZEDH TN D,

T AEIRET VORFEIZANT T, BT AREMOWEMHE « BE 7w ALV EKRT HLEE
IANH T AVRFRERIE 2 (R S & 5 BOREEZ B E LI AT N 7R (—3—3y 7 H3k
D Fe A A %) CHUFAKES (Mg A A %) DBIFET DR T OT T A OE (3
ARIRF W5eBzsRE (LT, TJAEA] &) S0, 2016 4F~), BT AEMRZEENOHEME: - IR
FESHERA O OUNKRS: (BLF, TJuR) &vw9H) L, 2020 4F~), ZEREIZE DT 7
AVSFRZE ~D TR 2 7y FAEED DHEE T 2 FIEEE (TZERT UUF, TTHER] &)
A, 2020 FF~) ICHDFHA TS, ZNENOED MHAITIBNT, ZILE TIZRD X 5 72k
REeBTBY, HRET I v 7 BaT 7 AMSHETEREIEY RS T OF 3 [ TEFEEY
BEULATERRICB W TR Z5E (BAE T I v 7 A, 2020) L7z,

- JAEA LA« HUEBEIEY T T A % FeCl I & 7213 MeCL AR IRIE S B 7R (K 2)
IR AR (600 H) OF T ARIRAFENC T AT — & A EUE

< JURIEH AR BEIEY) 7T 7 A\ CHE il S DWIRE M (R - IR 2 —EIchlcx o
BRIEE (K 3) (2&k v, B (&K 10 B) ORIE Si 12N O pH ORMHRET — % %
lipges

- THERINT  BEHEM T T A O Z Efifb L7= 4 54> (Si, B, Na, Al) OF T A &%t L
L TR RAF =X BREHTRL A [ER NMR %12 X 2 28 g OfE 58

INEENE X, 2021 EHEIE, JAEA B CIIH T REMEEENC T AT — 2 EFE, SURIERF
Tl & 0 BB ORERIC L DAL Si IRE KO pH OSMRIEMN T — 2 598, TR CIX
B @ OREE D HTHER Z FHE L= S0 T U bZ B E U TR 2t 7=,

2. ELERE

JAEA W CIE, HERFEIEM AT T X % FeCl VIR £ 7213 MgClL VSIRIZIRIE S8 T 7 A1EfE
FENCBET 57— 2 ARSI 288 (K6 nA) OREBRRICONT, T E TORBRICE S,
Fe A AV E721% Mg A A4 OEFIREEZ B (K 10 4F) MEFFcx 2 X ) ICEEOUB %%
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B LTz JURIEBECIE, T REMEEEN~ D BN K Z WIEAE Si R K O pH O SRR ENMET
—Z TG L, X 41737 X O IC8AE SIREE [Si]=0 ppm DS TIEA 7 AR EITITIE—
ECTEEET, STRENHEZ DITHE, RS U TE-EREN T T AR & 07 5 PrRiie &
L CHERET 2 Z E MR S iz, TEERILAFCIX, BEIEMH T A DMK Z Bk L= H T 2 %
RGN, EJE O o G & iy TN E CE T BT A RIEEHE L (K 5 ).
ZOFETERLIZET AV ERWESINC LY, BERZN LI REOEHRE OEIRICE
LA (FLESOEREMESE) K OYALH IS ET DK OIRIEDOHEEN FIHE L 725,

3. S#EOEMRM

JAEA IAFCIE 2021 FREEICHE L723@E 2 W T 7 A =R ORI Z AT 5 &
EBIT, T A—RFEHIATRED L0 BLEMN 2L CORBITIEERGTHT 5, JURKIEF T,
AARCHEE SN A ERESME (NUMO, 2021 TRIE LI-HEBREZSR) TOT —ZPLFICLD
W T AR D BREERNEAAE AT T 5, THERILITIL, S FBEET T EES <KD
BATV I ab—a sk v, BEREHEWE BT T DRECHE R 2 o2 (K 54),

HSABUEARES TRESNSIRKNN SABHE (CREIEE
HBIRET ) - )\SA-FTERR

g, G /@\

-.«- -¢l|-~.‘

Mg

..A-n’-- rr
EDZ: MMEWME RN BHitRE
M1 ASRBBETILOBMEE
(5EE(ZAH, 2015)

ERFAT/0-7H92

e L ( 224 (70°C)
' | 1Y = o
IJ [ ‘!Eﬁ Tl — oot :.:.::upﬁ
- i i B RIGEH Dimonsl-:r;f:ﬁ:; :#16 [mm?’] = |:>M
Si-20 RS0, B M SIV=6250 [m"] .
S5 REH  JAEAHS R EUEAD x A L
BRI 2 3 - RERHE—EICHIMER
SHERIBR : FeCL & & (10mM) BYA 9 OF v RILFKRBRES
DR

M2 REBEOHSRAHEHE
N B 1= DFFHIEAEREE DS
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SR |55|'=W

MR, [g/miid)

40 filk Hil

Reacticm ime [ day]

1 el

)} L1 ik i
Repction timo [dav]

X 4 AHEEORF S REKREFE
(pHI, 90°C, 90 HF#)

THEOBEERE M ME, TEEICEMEN 2R,
SBT3 L —XEE R WIS, KSEREEZRR
- ZHEENMR
- XA BFH
HASTHOLHEICLS PR
75 2 OMBREE T LR k5 w%ﬁ;iﬁ*@m St S eﬁ,_azw&xe
= Y TEEEBBLEKDFEH S ZBRG
BEERS 5 R EHRE LETEBOS FEEEEF ML LTHEREICES 70 20 BEFEE
(2021 FERR) (2022 E DI Y $84)
K 5 FEXRIEMOEMEE
SEX R

SEMER, FEREE, fHEB, B, FEE RS, o dbakBs, AuAsE )1, /)
HIRE, AFFF, FLEZ, MPE—Rs, ik, mREiL, 8RN, Bk %

%@ AR, %S, BH%E, FEY, SFRES AR, AHER, fE
%W% %ﬁ%ﬁlzmﬁ-wgﬂﬁ&%uﬁﬁéﬁé PERERH FEOEEAL

(%@D-ﬂWMOMEAiHH WEE (2013 %), JAEA-Research 2014-030.

Hﬁk7xy7x%%(mm)g%3@M%@V%%EM%Jﬁ%uﬁﬁga% ARt
v 7 AT T A SR R .
NUMO (/138 BRI AEAE) (2021) : CERIEANTRE  DAEICKT D Lai g Lsy

DOFEBR—@Y 24 FOBREIZANT T2 —T T 4 r—ADREE—, NUMO-TR-20-03.
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REIBRERT—42 Z ALV THNC (8v—K—Hh2—1t%) ERIRFFFMERD
BEEICETIHE

HZE S4' Sl 44?2 mil &' FHHA =5 g 5!
'BERHREBERELE,  AARTFOALERE

1. &Ex-BM

MBS DG T, Xv b A R oEVEY v A FOBEEIC L HLEHEREDIKT
RIS D72, N A P MER S AL DRREAA SR LM OIREZ 1000CLL FITHz 5 2
EMBEFE L 725 T D (INC, 1999 ; NUMO, 2021) . Z OREFHEME AL T 572011, =
T 74—V NIZEIT HIREY; (Thermal : T), /KEEY (Hydrological : H), 71535 (Mechanical :
M), 1t (Chemical : C) DG OGS U= AR EM OBYREREICBE T D Al 540,
NI TEREIZET 5 R O FRIEIREEE D AR HEFEMR, FEIRMROFEFEIZET T 5 eI
mEERBREL, BEIEEOEERRECOUEBEFIEREORGHI O > THO R EEZ B 2 Tk
STENREETHD, —J), HBEMOBIZ X HEEFICET 2 ENRERO LITHIE R & Tl
100°C Z #8272 EE R W T b PRI 1] C o VT B BVEE ST 1T T 2
EWREENTWD (e.g., Leupin et al., 2014), L7223> T, FEEMIEE L 1000CLLT &3 5%
FFERICXT LT, EREOARHEFEM ORI L U COWME R EEZPEL, GFMZ S o7k
FrEERT 2 9 2T, EOREOIRERE (REiiE MO OIRE OREGEIR) T iTrEdE
MOLEHREEE LR X BREENEL20VONERFERRARILIZES W THERE LT
BLIENEHEL 2D, ZD7-H NUMO TiX, 2019 4026 H AR 1 JIAF 2R 5 A% & 0> 3[R
WFERe, AA 2D 7Y LBV A MIBITDEFEZ 2 Y =2 | HotBENT (High Temperature
Effects on Bentonite Buffers) (Nagra, Grimsel Test Site 78— A~X—3) ([Z&A1L, 100°CLL EDOIRSEE
BRI S & O TR EH O L 0 BUERZRIREFAT 21T 5 7o O DT ET VO D T\ b, =
AVETIZ, FEKOEBPERRIE NICk T 2847 THMC HakBLS (X 1) 23l 8% &
FANHEFA L 72, TH BT T VOGN HIL T, MBI AL - )Pl o 7 1k
AwBMERNENT D E W ETABEOT 7 —F (K 2) ZHoNCT5E LI, BEF
DB FIHTE T NCF T /L DU Z MG 2 72 OB 22T A —Z ORI ATREMEIZ D
THRETZIT > CTE 7o, 23T T 2021 FREE X NFRER & OVRALiE SRS 5L 2 V- TH EEk
iFRT DT VL VEMERR D TIEOMEE A BN & LT &1 T - 72,

2. 2021 EEDQFHEHER

FERAMICN ST, Vo7 1 TENAEITE 0GR O T AV A OESAFZEAT T E B M T
OIVTWHA—T 2V —ZAD TH/THC Hf#HT = — K Td % PFLOTRAN (Lichtner etal., 2020)
Z AW REMRITIC K-> C TH BB O X2 7 0 AR T A =2 2H|ETDH L LI
100°CAIM 233 1T B BEAF D TH R B9kt D1 M O 2 3445 Z & C, @i b 1EE
L 723 R ARAT T T L D 24 DR K T T /L D B O FiEOREFIE T D F W &2 TS L,
BARHNZIE, AA ADT Y AENLREEY A MMIBWT 200C FE TOEIRERE CORAE R
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Z FHiH D HotBENT 7't ¥ = 7 b DJATHIFETH V), 100°CA D N ERER O FE BRI R 5L
vz NToh % FEBEX (Full-scale Engineered Barriers Experiment) 7’23 =7 | (Lanyon &
Gaus,2016) THIE S 7z 100°CoARG O BN AR 2 G TH AT 2 506 L, JRECRufnE
E WV TR, AKBRIGORRBIZEIT 2 FEIEICR LT, BEAZREK S REFI#E ST A — 4
72 ERREE DRV T A—Z ZReE LTc, FFE LTo/NT A—2 2B L CIRAERBRIC I T D%
B D RIS FE N OCBPMRE R DA MEN S R LT AT — 5t v b 2 EHEE L, FEBEX R
friERBR A x5 & LTt 2 92 2 & C, BEAF O TH HE AT Bl o0 18 FAE A fesd L 7z (1%
3o K 3 TRINTWD K DIT, FREM ORI L BRORV AT X —2 (ERZRE, K
SRFFHIAR ST A — 20, Wl AKBREUST A —%2) 23, R ERBROBIHEZ M35 2 2 T
HETHY, WBREEORHEINEEL /XT A —FDOAMEICKMT 5 Z & TEMPICIELS2ED
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Fha L7z (K 2), 723, Wi BEMENTOF R AR 2K L TR 2SN 2175 720, &
2 CHIE KGR SN J7 1) 2 Vo B ek s © HILZR 7 Al ~RE L7z, HVEEREEE 7 /L CldHh ROk
Ko &2 E b D& LTWD3), ZOMEBICET DA R 0B EE TE TV RN &%,
WUt O K g 172 E OHEREE S MU BREE £ TV CREMNC R BL S T iR T2 b i

U 72 FARTRENRIT OFE RIS &+l KREWVWDHTE
ZET, R L—Y— OB TGS A Tl
FPHO A3 L CTREE OEIFL B EHRACHEV DEN THRBLL

@ ® © ©

VAT, 1201 WUROTHVE SR BEE 7 L OREEGLEANT OB Al | TRl L 7 VBRI T 7 L/ 6 1km LA
k, 10km LA F DWrE % %42,

2 AFERHANHREEDORK 3.3-13 TR LIEEFH,

81211 MURSTHIUE RS 7 /L O O ) TRl L7 HEBRBEE T L & DR E

82



OHI T KRENC L ABITHENEEBTEX RN LD, ZOFITICBIT 5 GBI OFHfICIZ e
WEORHN S D, HFEENIIH T 2185 & RO T T Lo iR TR0 M /K it Eh 2 5§
HI2DORE R EOFEMR T T UL ENFREE LTI,

3. SHROREHR

2022 FEEITALGy S AT AOHIIE - MY BRSO N TN Y 7 70 E OARREZE I3t L 7 AT H i
RS D, Fo, HTERBOMEROREEICET & REEMEIRBZEE 2 B 8 L 7 ARG ERHN
TR ZBRGT 5, 2D OHEHNEZEFT 52 L2k - T, FEEOVA FOMTFERT» S
13 DERBE F T ORHIZ S U T2 RS A 77—V &%t 8: & D Ea Ml O Fig 2 8D 5,

20224

W M RPN LY T
BEDRBEZEEA DI K

W o

TEiE e \ [
i
—ARBY(CERDHSN Bt B IRIBOHRES

P
: Wi SN Byt

i w2, m3
FifE : W £2>10km, W £a1~10km

N O 3 o V2 sy La) LR — )L

;(100m@ﬁ%2/§);(§i§mlﬂ7‘ﬂifﬁ) (#kmUusieE) E+HkmUSiEE)
T - 20184 % | ] 2019-204F & 20214

1 BAEBITE B

TRUBEEYGr1MSBHLT-
JEURBEED L —H—DEN A
FL—H—DESTHEEBLET

INFILR | >
7 P R

BE XAk

NUMO (i /)3 BB B fihset)  (2021) : CFEAIELANT Y « DA ENZIIT 5 22/ gl sy
DEBL—@E) 72 A N OBEIZ T T2 —T T 4 7 — ADHEE—, NUMO-TR-20-03.

G.E.Hammond, P. C. Lichtner and R. T. Mills (2014) : Evaluating the performance of parallel subsurface

83



simulators: An illustrative example with PFLOTRAN, Water Resources Research, Vol.50, pp. 208-
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