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Shinsuke Nakao, Tsuneo Kikuchi and Tsuneo Ishido (2004) Current status of regional hydrogeological
studies and numerical simulations on geological disposal. Bu//. Geol. Surv. Japan, vol. 55(11/12),
p-409 - 415, 1 fig., 1 table.

Abstract: Current status of regional hydrogeological studies on geological disposal including
hydrogeological modeling using numerical simulators is reviewed in this report. A regional scale and
boundary conditions of numerical models are summarized mainly from the results of the RHS (re-
gional hydrogeological study) project conducted by Japan Nuclear Cycle Development Institute (JNC)
in the Tono area. We also refer to the current conceptual models of hydrology and numerical models
of unsaturated zone flow at Yucca Mountain, Nevada, which is the arid site proposed for consider-
ation as the United States’ first underground high-level radioactive waste repository. Understanding
behavior of a freshwater-saltwater transition zone seems to play a key role in the hydrogeological
modeling in a coastal region. Technical features of a numerical simulator as a tool for geothermal

reservoir modeling is also briefly described.

Keywords: regional, groundwater flow, simulation, geological disposal
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Table 1 List of numerical simulators for regional hydrogeological modeling

VIal—4 BEFEHMN 373 & FE B E PN
Don-Chan L FDM FidRURL (underground I IE £2(1994)
research lab) H 4 |
EQUIV_FLO B FEM EayURLY 4 b T R
(1996)

Frac-Affinity g L5y FDM

E#JHURLHY 1 b RRHEIE A (2002)

GETFLOWS K FDM FEREI R D — I ETF L BHUEA (1996)
MODFLOW K FDM FiyRURLY A b McDonald and

Harbaugh (1988)

STAR Hh#EL FDM — Pritchett (1989)
TOUGH?2 &L IFDM BRURLY A b Pruess (1991)

WATH1/20D0WTWAHEIT, iZ*BEH1IFHOT
Ty 7ORMEMTOMTH B EERNT. FodizonTE

(kikHl (Axi + Axi+l))
jisl/2 T T . A X

kiAxi+1 +ki+lei
p/'iS/'iAxiH+p/’i+lS/'i+lei g _2 P/’[+l _P/'[
S, Ax,, +S;.,Ax, 2T Ax, + Ax,,
®)

DESITED. 22T, AxZiFHTay 7 DH 4 X
THY, RBEBRIZOOTIHAMNFEY, BEIZOW T
Sji/Axi’C“E&ﬁLh‘Lf:ﬂzi’ﬂflﬁttco“ﬂ\é. £7- %
WHIZE T 2 F, W, ORM i+1/2 TOMIZIE Byl 7
Oy s COMMBEKAEN S (R k).

IfVJm/z 20:>th+1/2 =Fji W/'i+1/2 - W”
If Vji+l/2 SO=>F15+1/2 =F/5+1 W/i+l/2 = W/'Hl

ZEMMIC L XITOHEOHRUL RS 1 XoTD )
MA@ AHMICHIEL CHEIENTES, 72751,
2RICH B VIESKICHE D & JRAE§ 2 R R & i
BB TR ORREETH 50T, KIBENIHVWER S,
5y CHERL U 7235541213 ADI(Alternating Direc-
tion Implicit) ¥, LSR(Line Successive Relaxation) ¢
FOBIEEPHNE NS, /2, —BITRAEHNTIER
OB IR THEDT, =a—-br 737V Vk
ERHOTMEALA L IIZ S 5.

3.3 REMAHEARIIaL—4%

BN B AIFEE Y 3 2 L — 2 OFFIZ19704F-1R1C
KETHDI, BROIL— T Ik > THBAICERE SR
7233 2L —2I2OWT, DOEFHDMHA K & 1Thh

7z, Z ORI S BIZHEBRINER , AR 2ED 5 NBIE S
fibNTWBNMHY I 2L —% & LTI, TOUGH2, K&
('STAR (Pritchett, 1989) ZERHIF 65N 5,

OB I 2L — 20BNy s 2L LT
1, B OIRBEZEA IS XIS 3 2 Bk B 2E R 0 =
(lbikdt, = hH, BRERN A L) O 20T 2720
DORZMTaxyY—fELRHS. £/, NWHY I 2
L — 2 OMEDNDOFBHNOHEMAIZH 725 T, LR
WMAHORES RO L ENED SN TWD. £
R TRARE RS A, SR ORE) & IEMEICHKR S LT,
VIab - 2ICERESEENA S TRARDENS.
kO STAR T, Hiffi 2 J8l ki A T2 RO 1k
QRO F—HLZAF—24) VLI ETIOME
IZRL s, Dk, WHY I 2v—42D&DFEL
WEEHHIE, A (2002) & &M & Rz

1 REIAREIHEALEY I 2L —2ICELT,
PR HE, vk, wRELS IR commE, KU2E
Xk RIGE L 72K ThH 5. BOFEREDOID P izDn
T, TOUGH2 3B ICBHFE X M7= 72 D YR 5
FoMi%ERAZ S, £72, GETFLOW & Z D ik B 5
AW A B, [ IR TKFREE T Y v OH)
BO R THEI L2220t T KEROY I 2L -4
12OV, MR B W T TN TERIRRE 2 K
EL T30, BOREBRR WO RS Z LN TE
B0EINIANTH B.

Bk, MWL Y CIASIREE T v 2
HOWENTWE Y I 2L —2TEXWAERITIEIER
CeEzohsd., 2720, WEAMOWNHY I 2L —4
TR _HOPNIZENRTE D, AEIFIRED HFE
EEDRS DICIRNERETZTH A5, Hil 2 iI3H#
FHIZBA % 72 TOUGH2 %, Yucca Mountain ® AN fid

—413—



WEAHADIGHGS 2004 F 558 H11/12%

MY — > ORI TR TS T 2132, 281
BRI LD THS.

3.4 B IaL—RICLBETEBIEERE
1IN, 25 (H:0, NaCl, Air) £ (22fih
DM, KM, [ (NaCl) OWRARE S I 20— 3
VOBl &R, PO H > TEUE A BE L 2R R,
BB L, WMAREEART IV EA DN EFDG-
HUL Y ZDHANT ) 2 —LRICAVIAATND Z R
e hs, WAROEEHE LT, BEO (—50) i
TADREE ZOFROM FARM EOMRK, KU
kBN, BAEC X2 ADFHO3OMEE LT
W3,
HWEOPHY 2 2L — 23 FORERDIZHRD
BINEH OB EW 0P| Z 5 50, LR OIRES R
75 £ 13 b BT R o0 12 WU D T O ARG YR
ENTWE. LT RBAEHY I 2 —va v
IS 5 201003, KRR (< 100°C) TOIRRE
HHEAOBERKELEK > T BEND D, Sk
[ Bk O B TFE IS T 2R oo h T
FEfiL T TETH 5.

4. BHYIC

IR AR, KU ZThoDY I 2L —Y g
VICBT B ENSO SR L ¥ o — 12 K S Ep A A 5
fid % & &, HBEHD RS ZHERKTREH > I 2
L — ZIZOWTAARiO L ¥ 2 — &7, JRIRFE
YIalb =Yg iZBiFA A - (B BERA&
(BT DOIFREM:, RO Z8)) F 2B 3 5 %%
e Lz, SROPEE LT, FRI6FEITF
IS IS E i E E NS DIABHII Y I 2L —2 3
VICB T BB A R L, WA TRE O EKE) ) &
DOMWE (FER), R OZF OREMZALO M FEICB L
TEDLI BN BEIN TSI EHET S PET
b5, £, VIV —&IZEHLTIE, HED LK
LHTARTREI S I 2 L — & O A, I IKE e
1 (<100°C) TOREH RO EREEX S L &8
12, IRIREI R EBEIT A E 057 A — 4 IRREN
LZOMGET -2 ENEL, TholiET — 21280
IR E Y I A=Y g v ERERINICE T T 5T
ETH 5.

X ®

Chappell, J. and Shackleton, N. J. (1986) Oxygen iso-
topes and sea level, Nature, 324, 137-140.

Flint, A. L., Flint, L. E., Bodvarsson, G. S., Kwicklis, E. M.
and Febryka-Martin, J. (2001) Evolution of the

700

-5 km

¥

FEaFn
M g it —

e

axis 9 km

55 1 XKL 2 B U R PR 2 3 L U R 2 b — &

Fig. 1

STAR % HIWCERIRE 2 315 U 72558,

Result of a numerical simulation of a steady-state fluid flow using
general-purpose simulator STAR: a geometry of the numerical
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