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Abstract
Numerous evaluations have examined the public impacts resulting from the leakage of radionuclides from

disposal facilities. In this study, an analytical solution of the advection dispersion equation was derived . Then, in

order to simplify the analytical solution for practical use, approximate solutions were derived and their applicable

ranges were examined. In addition, we evaluated the influence of dispersion coefficient based on sensitivity analysis.
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Fig. 1 System diagram.
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Table 1 Conditions of governing equations.

Condition Assumption in this study
Medium Semi-infinite medium
Initial conditions | ¢(0,x) =0
Boundary In c(t,0)=0
condition Out c(t,©)=0
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Fig. 2 Calculation result of C, and each term.
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Fig. 3 Calculation result of complementary error function
[erfc(x)].

Fig. 3 L&Y, HIIE iﬂé*%u/\?gfa'ﬁ%terfcﬁlékﬂ
LR bR b OIFELICE IS 52 &b,
5. Db REHBLIORQ)ICEENHHD H biFR
FEEABORBMNEICRDbOEERT LN TES,

ED#&x FHzmM L TRE L Ca a2 RIZRT.



HER S D& - B E— - KITRE

1 e Véx x
~ i - e—(@*D"+A)t ¢D*t _ *
C=k-e [2 ¢_e o ¢{erfc( VoDt + > —D*t)

X

—e~(@V®)Lerfc (—W + Z;JD_*Lt)}

—e“zD"i{erfc(—a\/D*t+ ad )
at—¢ 2VD*t

—erfc (—am

(26)

o)

2.4 EUMBOBERSEEAORNAE

L6 IFMREZEAKerfcORBMNPEDPHIZERL, =
ANREBeICHNET 22 EE2FALZL O TH D20, Fl
I LTI H 2 oA k9 55 AP iz 20 ¢
Bt L TR SBEND D, Fig. 3 LV HEEEEIL, Eo
A CTREDNSWIZEERIRELS D720, IEORHK
EROMEBRZEREKO O bR b /NS REKIZEAL, 0D
AR EZEOCEMEHTEZ DIEE/NINNE S nE
BT D2 L CHAEREHET 5.

CoaHCp® D B, EQOREEFFOMIRERIIT 6
TETD. thHJICRKREVE &, MREEKICRELLN
L1550 5 e Kexp AN T ESCTH Y WKRT He
CHE L THDIT/NES b DIl 5728, EORBE R
ORI M TE 5.

72 oD RV ICak REIC b SRR EBKIT oD E
BV p<aThDZ®, Hb/HSRIEORBITITARD
RN, 2 DT I OMRRERBITIRANTE DL £720 <x,
0<LTH D7D, b/NSRIEQREZ FF o 2%

* * x-L S
i$e®? t-erfc( ¢D t+2m)ff§>é.

bz &, Rpfiel HlEx — LICER L, Rk L
TOXCTEEHRZD.

0 = ./ ¢pD*t, wzw 27)

2

KQNTE SR E 2 HWTRQO)DHiFR 2R %K
W5 —MnarEshiz s e, UToAnEoNn5.

—L
oDt . < Dt +— )
e erjc
fe(ve 2VD*t

= e ~erfc {0 (1 +%)} (28)

w/0%/NT A —F L Lfekegz-erfc{6(1+%)}®%'§

BEXR LIS D% Fig. 4 (277,

1.E+00 \
1 E-02 \\ ®/0
. \ 0.01
= This case \
= 1.E-04
S U 6=0.63 ' o1
5 ®/0 \ 1
T LE-06 =23E+04
E Value 10
. | R
| E-08 = 0 \ 100
1.E-10

1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01
0

Fig. 4 Relationship between 8 and Function value

((392 -erfc {9 (1 + %)}).

Fig. 4 7 D /003 @M E ERIRRZEBEE O THITEL M 0
WS 5. Thab bt XoBAEREL 2D . B,
OIXEFRL D ¢, D', tlTHBINDIID, EEOMITIC
BOTZOBBEEAT 272D REER &8
AL, ZhickVw/8 ZRODIMBERDD. £Tw/D
AR ITw/0DEIZ L > TEELEZ DD, 2EOMEmE L
TOBNNEL oM REVIFERBENBRLI D EE2D. £
72, Fig. 4 IZHB O 7 —ADw/8b R LTER, B—7
AL DO RER] % O TR 72 BRI 222 0 1T L T
WD Z e, AURUEOmE SN E > T2 & f)
Wri7-. 7ok, EREOZYHEIZONTIEY I =2 b —v
3 Y 7 b GoldSim12° 9D EE iR 12 K 5 FHAAE R &5
LTCN2ZEHMRL TV,

3. TR D 52 YA

T3 5 R 2 DA F17 2 I\ > 72 R B AT 13 b TR K i =0
DEAREICOWTBEE R P TIThbn T 5. ARET
IR BEOMIT A SN L2 LD, Stk
BN RIS RIS 5 2 D BICER LTz,

L(PF THW DD ER AR D, I Z 4L B BIZHR
WL REOMEEZEGEATEY, ZOLI T A4
AEET DDLU D ARG A—F BNt LT
REMHETTR7Z2>TLES. T TDORIZEEND
NI AL L L ThHEEa, 28T 5 Z & TEHSBUR
BTt T D ST REIR EE DR E T LT

Table 2 24 B DREEMEIT TR W& /NT A —F D5
HE R



TR PEBE IR SR A0 53 VA% 2 RE U 43 1 7 R AT i 0D AL & AT

Table 2 Parameters used for the analysis.

Parameter Value Symbol Unit Source
Porosity 0.47 € - 3)
Darcy Velocity 1 Uq m/y 3)
Density 2800 Pa kg/m? 3)
Partition
.002 K 3k 4
Coefficient 0.00 d m/kg )
Repository
L 5
Length 500 m )
Nuclide 1.6
Quantity x 1013 Quot Bq 3)
Repository
w
Width 500 m )
Repository 5 H m 5)
Depth
Precipitation
e 0.01 Rin m/y a
Thickness of
) D, m a
Aquifer Layer
Leach
Coefficient 0.3 fleach ) 4
Distance 600 X m 1)

a: Set in consideration of mass balance of groundwater in order to be

consistent with Reference .

F 72 Fig. SICRIGH T CEDGBSEABRIELI- L &
D BRI E O RFFIRGR &, & ERh /0 BRI D B KK
FRERE AL EH L b D% Fig. 6 1T, FE0 8%
BEBRIET DICHIZ - TUE, SEEOEEZ LR
i 5 0] 0 [m]Hh A h B FHHI S x F T EEE 600 [m] 10
D1 D60 [mlE L, 10 [m]Z AR S 72, 7ekE
o BiRE A 0[m] & L7236 ORGSR, BT 2 fig
Wiz VTR L7z (Fig. 6 D EEE DR).

LE+07 ——

— Dy, [m?/y]
& 1.E+06 0
E 1.E+05
oh 10
** 1.E+04 20
5
€ LE+03 30
St
£ 1LE+02 40
g — —50
8 1.E+01
60
1.E+00
1 10 100 1000 10000100000 ~— ~~70

Elapsed Time : t[y]

Fig. 5 Relationship between dispersion coefficient and

concentration.
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