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It is important to evaluate effects on the groundwater flow system by the natural phenomena in the
safety assessment of geological disposal of radioactive waste. Safety assessment is performed by using
safety assessment methods, thus it is necessary to establish reasonable scenarios for safety assessment.
In this report, we study change effecting on the groundwater flow system by literature reviews. The
scenario of sea level change is expected to have a importance for a safety of disposal facility in coastal
area.

The recent information related to the groundwater flow condition in sedimentary rocks of sub-seabed
coastal area shows that there are four groundwater domains as follows with depth; (1) modern meteoric
water, (2) saline water in the transgression period, (3) paleo-fresh water which formed during the last
glacial age when sea levels were lower than at present and  (4)pre-glacial fossil saline water. This study
suggests that the non-current (3) paleo-fresh water at present is possible to move to discharged area at
sea floor in the next glacial period by denudation of marine-clay sediments and to become stagnant
water again in the next interglacial period by deposition of marine-clay sediments in coastal region.
Therefore it is important to predict the scenario considering the denudation and deposition correlated
with transgression and regression that could affect the change of groundwater flow velocity,
groundwater flow path and groundwater chemical characteristics during the glacial and interglacial

period.

Keywords: Sea Level Change, Paleo-fresh Water, Seawater/Freshwater Interface, Geological

Disposal, Groundwater Flow

This study was performed under the sponsorship of JNES open application research project for
enhancing the basis of nuclear safety. (JNES : Japan Nuclear Energy Safety Organization) .
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ARLTWDZ Ebbrtike: STn5 (B, 20067), (LK Z R, MBE T s
~5km BLER AL TWAEKIL, FERIT A CTH 223, KE - BRFENIRL ) S REEKER & S
NTW5 (BEM, 200677), £ L (2003) *% 1k, HIEEHED &SI RIED O I, IR
RIFEF DO TAKRERRL, FMAEZ SO 9 BEO TR 9T E1T->TEY . BlfEKE 130
SEDFEENR B R K, ALK Z AR L T DK, MK T OSIEE BRI 5 N EEOF
BETH RO 25 CHUFIRERICE G I IA N > TV D RO H D Z L2 HE L T\ 5,
FTb b, PIETELE L ORI RIS O CiE, BlHEKO FIZBEKRIRO UK BIFELE L,
SHIZZED TIAEEEAKRDBGEET H LW D A TIE, HE b oMo Hilsk & T KB AR 5
R THD,

2.5 S IRHL D

S I RIG ROV EOWE T Tkm IZALE L, BEESHE=LOWSE, HEB LW
FUAOLZRE ., BN D225, M RILIT 1952 FIZHREI 2346 S v, wIICIZ S DR
Mz, ZO®%ERSFEEIZD > TERNITOIL, 2001 4 11 AT 5 E T, BD
A 75 5 K0 10km O T F TEAE RIS IE R ST o 7o, HLE O R IR T
650m T 52, RILAILE & HICE RPLEZRNTTRTKELTLES TWDHZ®, H
TARDEAK « 55H1E. BALHEEOFE —RHLOBIEA Y A ST 530m U7 £ TOMIZ
BOWTORTHON TS (N, 2004 72 2),

BUNTEK, SULEN D OR—Y » Z9KIT, KB, KFE - BBEFRAMARSHRE RS EL (1R
) 50~-10m DO RIXH /3 E DKV K, EL-40~-100m (X F¥HEK & R CHE o % £
SHiK, EL-100~-227m [TV KGEAK LK EDOHFROENRE 2R OH K575 (U
BRfL, 2004°7), B 8 ICHREE Z & OH I KO R RN AR &L BRAEE L OMRERT, E
RUBEFITHEAKTOS/m (S:¥— A ZA=1/Q), #/KIZ42S/m FiETHY , HAKIL2.5~
3.58/m To %, EL50~-10m (B1~B3) O¥AKIE, FIAKIZEWEN AR ZFF>Z b,
BIEDOBEKEIRCTH Y . EL-40~-100m (B8~B16, No.l fL) DO#KiZ, HifEKIZKE, [F
PAREE DSV Z & D BB ERFICIR A L72MEK Th D Al REERNm W E S Tnb, £,
EL-100~-227m (No.2 L. B16) DOV/KOAEIT, -10%LL T DEE R [FINLAAR L DSk 7y & -
gk & DIREGH EITAET 5 Z &0 6, VRKRERER L TV DMK IR, KIS R %€
WHNCHE SN TH D LIRS TS B, 2004°7),

EL-250m LIEICEE L Cik, #fth (2005) Y 12 X » THINTEKDEKEOKE, HEAKED
REFEEDBFHAI SN TRY , FFEOEFTICBIT D2 KEORMELMTEAERNZ L, B
KREFFRREEIBENBAD T 272 EOFE G . T X THIERICER D SNl fbaKTH D
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RSN TWD, E7o, Ml (2005) V2 KX, EEOINAKOFEE S EL-500m
AR E TIVUKDPFET D Z LS S TR Y | EL-100~-227m 13 O K B O FEK I,
AR T 12 EL-500m A% £ THEIK FIZiR%E L TWIZ A REMEN B 5,

26 BT 74— L FOH

v 77 4 —L ik, FEEIEEE ORI E L TR Y, Bl Lake District O H#1DVE
M EVERORT A U v o il (BISB) O #kx & ORICALE T D FEICH 5, G HURIZ T,
FIRACD B =B AL D A HHEREY 5 B IR 5 AL R E Al D KILE OO FICREE
WS> THfmML TS, B 7 40—V RiE, (K- F UV Z B9 E LT 1997 £ E T
A - HFZERMTON TV, 2ok 7Ty 7 MIFHILTWS, LaL, YHuRick T
X, HUEGRA, MU TFOKGREZ BRIZ 27 KOAR—V 7 (KIEE 2km) LMERHIS L TERY
GINTT —Z OFT R THREEMERETICL > TIREIh TV 5,

Y ik D AL & B AKGRER, KB - FALIR, R AKERT — 206, IO 3 2O Tk
WENE A FAET D & & T 5 (Bathetal., 2006°"), T 726 WA B ICIE LB HO O
R 2 FF ORI T K (BRKEIROH T K) 8, 7 A U > & 2RI i3k o 5 f5aiik
DEFIRIE 2 From B KER, TR X OEBENICHRAT T 2K L REEK E MRS LT
KR TH D (K9), FEREEKIL, AT MCHDHHENLOERBEBRETHLEZLD L
ENTEY, TOMTFAKERITERFNKRLEN DR 150 TETHDLZ EnBIFEALREIL T
WZRWHTREME RN BV E STV A (Metcalfe et al., 2007°%), 7272 L. BEWRIC & 0 K
E KGRI T KRR ) CHE T K OB 23 38 A L 7= FIREMEIT L T X 7o e LTV B, MK &
K & DIRAHT AKIZ DWW TIE, HERFRMARIZES SH T ARERIZEREEKEF LT 150
HETHDHICHEPD LT, K 10 [ZRT K 5 ICHR RN AR IX-6~-8%0 & ik K 00-6.5%0
At &0 BIRVMEZ R LTS, ZOFRRE LT, %KBORIE LRI X 0 BBRAE L OK
VORI K (6 "'0=-20%0) 2SEIEFEHEAKICRA < IRA Lizlz®, BERRMARLIZ T MEL 72
STbDLREN TS (Bathetal, 2006°"), JKITFK KD T ~DEEIX, £F 7 14—
RCIZEE 1000m 282 THEY, A7 =—F DT AR (Laaksoharju et al., 1999°)) 07 ¢ v
Z 2 ROA /LA b (Pitkanen et al., 2004°) 72 LIZHB VT H 500m LIEE TR A TV D ATHE
PERHE STV D,

t 77 4 —b RIZET 5 BlHEKOR AGEIR I FRR O I ICALE L TR Y, B S
NDYAKRH T KL, BEEREBZ CHEETEDODMABRIEN>TND (K9), WAEIZIAN
S TWDHYKRBH T AKRDBALETRE L TS Dh, EGEHOEREREKEZ /AR L TV H kO
BOK AN ED L HITIRAE LTZONDIZHOWTIEARHATH 5,

— 5. BT T 4=V RRAT 2 —F DT ARIZBW T, MBHE & IR T Lz Yook
KOBAD FIRIEEN, K —RKERTEOSBEOBRIZIY I N TWHERIBEO R D
T fRAT DZERS AT S HEE STV 5 (Bath et al., 2000°Y), F#A OFERIIZIE C-HiiD R &0
R D 2FBEOLONFIEL, AT TIXCHINEL 720, KT TIEL C-HiAE WS DPLE
WHET DI ENMBNTWD, BT 74—V ROEA, C-HlORE X DR D FiFanRET
AT, SN IR 1om FRE TH 5 & S TW5 (Bathetal., 2000), ZDZ &b,
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W ENZHE K EIRARDIZZFR LT Al REME O & 2 R IIEE F i L CiE# 1om BRETH D & s
TWa, T4bb, iEDWEmAEEEN 100m LLEH D DIkt LT, HRER OB ENEIZE 10m
BETHD EHM SN TS (Bath et al., 2003°9)

2.7 FKA U F AR OF

KA Y F AR EIE, BREED D725 HENEHBICISFEL, £ RICAHELLIEOR
A, BANDRDHFRENE S 0~700m UL FTE- TV, HREZEHIZ ClL 2% 8000ppm LA T D
I SRR E DY+ K ORGFEIEDEET S (K 11b), KX, M7 AV DR Y FLAOHBF
BT HBE (X 11b) 3 L OEFKKH (K 11a) 1281 2 HERRFOIEK, RAKBER, HT KR
HOMNERLIZKTH D, LB L5 IChREORFIRIZI T 5 T KEREEO F4l % &
DL MAKRDOME~DOEY H UL, B R @& omKE G AR LR BT D
Tl WOKDOFE, KFE - BRRFNARED b ERFOKBIOWEIR TSR I Nz b0Rn, 20
B ot EAMICHRYES TS EEZ BN TS, Groenetal. (2000) *7 (%, Mk Y F
ADIRFEMEIZEB T 2R =V 7 BEE L 72K + HKOIR S ISR O M T KA, F18,
KRENRLDSHT 24TV IR 7% SN2 K OFREVFEIZ DWW TRFT L T s, R
FLAOHITIE, Kb IZART K S IZEBAE, WEED D 10 km LU WS FE CTHA T 2K + 1K
DIRATIROE FICIZER TEAFAEL TR Y, BAR+HHEAD e FRIF, HaIEE. £12
REBIZIM 2 91E Ed <725 (100 F~3 AT EHmicdH & LTnWoD, Eio, FHIURL O
Rk 8 DT DK + MK ORA TSI T BT AFOYCLE PClosHkERIC L 5 LR
FARGRINEE TND Z RN Do TS, HTFKFOEY A A OILFIZBNTIX, HiE
B/ TR IE < BBV 5 72 DI R R AR ITIEB O EITICf > Tv A T A 50
V7 b8, BRIXEHIEY 7 MIRLNRNWZ ERMOLN TS, ZDOIZ ENnHIRK
AR DOIRGHEBIIBRIC LD ME CIE R < IEE B HBICH D & STV D (Groen et al.,
2000°"), THBEDZ LG, EBAOKGOMW R THICIT, HEEIT 100 m BIEIHE LD HEY
frE (X9 LMG seakevel) ([ZH 0 . HEpX, HIENLSEADNRAL, EHROXEL THH- 72
LEZLND (K 11a) 23, ZO% O b A HNTRE KME OO LS HERE L7272, K
IR S V72K R P Y 7% S, JEHOR ICE e LIRS 0T % (Groen et
al., 2000°"),

DX AV T ADOIRER TR LD X O RAEEOH TKBREEIX, WmE (ki k > T4
CHHLDOTHY, R TKEEIRO 5 BRI I T DB R EIc RE S EE 5 2 C
WHHLDEZ LD,

3. MRIHZALICE D 5 T U o kaEt

B4 12 ZE NI FEHEREA (2 46 1 2 M T K D RRAFIR B B3 2 0 L A 5640 U 7o BRI 2 7~ 97, il
BECRLIEL I, miEmEEICER SR SORBUTHRE Y EMICERD FZ ST
D =AW D VD FEIL BUEL Y b om BIREEAR = 23 572> 72 6000 4 Fij (HE SCiEEEH])
Z— BWR A BTHRE L D & NERANCIRE AT 203, WERE 4 ~BLE £ TDH 6000 4 H ORI, 1
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SRS T8 23 AR KRR RE & 7o T, A 121, MR D6 OREKDIRFEIZ L DWW LA+ K&
X WATREME DR B D,

BRI R Sk < SOE D BRI, KoK, BIEDOITHREZBZ THA
WCETIER S THEFEL TV DHEFNRH L5, Zhix, AU FTL2OH5E0H O L 5 IZREEKB O
WG T T Fi2dn T S 7ok, BRI HLD WK T v v v )L DR B 52 TR B
KA~ U Sz t%, VR CHERE U2k LB IC k- T2 P £ 4, (St T
KELTHEFELTWD RN R, £7o, BUE, 1RFBE TSR L TWDHAKIE3 HHEX
DL EWERMEZRTLOBRHFE LRV 0D FEOKIILIRTOMEEIS T (R 13 TR
#) 25 AR OWAKITT S TRAKI O KKEIROHL T KIC L - TR, BERRETIC
IFAFAE L TR W ATREMED R, X 512, K9 6000 4ERiT O @it HILA T oL Atk (B0 12
TERTOALAIEA) IZDOWT 12 HERTOWRR B HEREY IR ST D & v o T i 3
RN LD, TRTEDOHRDBEKDIRAIZE > THRWIRSNTZbDEEZEZ BILD,

X 12 ALY > AT D~DEBO R REMEICOW T O 7 v — &= 3, 34l 7 v —%, ¥
HAERICBE DS 7 u—Th b7, M - LRI K 2HxB 22l m A I IBEICEHE EN TR
WV, RHIDKHT (8~10 T4-4) (Vg 25 O oK & [RIFRE (K 100m) RT3 2% &4,
F9. 12 HERTOWEREB L r— 2 LRI, M8 S0 ] o vig RORS +J8 13300 1R BT K > THI
HESH, EHPOOBEKDRIIAIRE & HITER LT TOKIOBKIL, FitHIsT m~Fid L
D WEEREIZBWTHRINT 5 2 ERTHIND, WKOWESRO FRRIEE (GO 5%
BR) BB LAV ETHIE, 2R E0 b FICASENIET S5HE (o) 1. EAkiciEb
DTV AOFMNLIIRANA SN D, Lo, HIEEREI Y & EOGE (b) 1L, ZO%OWEH
RS K o TN HRE) L T BoKIE, AR OYEERE DKL 8 OHERTIZ X o THER ~D i
TKBHEAREI, FHT D AREERDH D, Thbb, Bk, BE-WEIR T >yEm LA ok
- BOKHIY A 7 L ORIZ (b) O — AT, KBIOERMER T KIZ, S REh =k~ &
ZAL L, ZHUCHE - THIUR KGR, H T KRRENRREE D2 b, B X OH T KROKEZLILBET S
ATREPENR B B,

KHA - BRI A 7 VORI 2R T AKOWRE)O FEREEIZ OV T, AidD & B
D, E7 74—V RRAT 2 —T VO AFRDOFI TR OIS L 1T, HEAK-PFKREREDSE
ORI & SN TV 25 H A OfsIERRICIE S B E DK L RAKDZEM AN G, B
LV I0m ZB2 CHETHZ EiFnE I Tn5, HNORK R FKBRE FIZBW T
COMANEHATE D EIEFIRORWA, 20 &k, W OFFIZ I > TR OHEIREE R DAL
BB L TGS ERIY D 2 LI K0 HEFKEBRBEOZAEAE Z 5 & 5 fEk o Bl 22 ]E
(K1) THEHEATERVEERNHDL L EZEWRL TRV, EBITWEECIZE S i - FR
LR D HIEMEDOEICIZ L DEER S H Z L2 BB T HNLENRD D,

W O TN B W IR OB #iPH O FIRIRESCZ ORRIL, JBlR 7l - R
K 2 IR O M AR R AN K DMK B X DKM E LD RS 2T 5720, WA
B DL F U FIZHONT HAE, B L TB BERDH D, -, WHBDKS oHEmE L 515
BT, KO TR ~RADFREMEITIR A, s @R (S E 5 SUEIRHIFRC B 1 5 #EK
DFEARENBNEINLED 2 F U FZHOVWTHEERF L TBL BERH A 9,
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