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Development of Prediction Code (MIGSTEM-AQ) for Radionuclide

Migration through So0ill Layer in Aquifer Zone Apparatus

Toshihiko OHNUKI and Katsumi MAEMURA

Department of Environmental Safety Research,

Tokai Research Establishment, JAERI

( Received August 1, 1985 )

A Computer code for radicnuclide migration (MIGSTEM-AQ) has been
developed to estimate a migration of radionuclide through soil layer
in the aquifer zomne apparatus. The code is differential model for
the estimation of the migration of dissolved constituents in ground
water through saturated porous medium. The code is composed of twe
parts , one is the part for predicting water flow and the other is the
part for estimating the migration of radionuclide.

Contour of water head, perspective view of distribution of water
head and water flow fields in aquifer zone are calculated in two
different cases. One 1s the case where radiocactive aqueous solution
ig introduced into the aquifer zone at one point. The other is the
case where radionuclide introduced into the aquifer zone at one point
transports with constant water flow. One and two dimensional
concentration distributions, perspective view of ditributions and

changes in concentrations with time are calculated in such two cases.

Keywords: Migration, Radionuclides, Prediction Code, Saturated Porous

Medium, Differential Model, Water Flow, Soil Layer
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Fig. 4 Block diagram of water flow code.

— 21 —



JAERI-M 85-130

‘ START )

INPUT r\‘
AJD - IR Ap—avy
—
. R
T /——-‘\
. TAF—av2
TRANRHETK Tr 4N
WCONC
TR
SCONC
LT 3 £ 30 8
TSCHK EL
FALAY T TrdAn
ayvho—u AVp—a vy

R

Hay—Fk

Fig. 5 Flow chart of radionuclide migration code.
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Fig. 9 Water flow fields calculated in case 1, (a) : in y,z
plane (x=30 cm), (b) : in x,z plane (y=20 cm) and (c¢) :

in X,y plane (z=4.5 cnm



JAERT-M 85-130

Sy 016

0z 81

(0)

(HI) NOILI3WIO X
g1 ¢t 2°1 0°1

pue (wo (gz=4) suetd

B0 &0 ¥0 20 00

T

T T ML T T

A
o300 X
00+300° b-

T T T 00

DI 30M) * | s e
it PEPET I Y PR Y
n o le
pu— (=]
& wordawta &~

1
-]

.
o

o
OTs

e 0FF

z¢% uT

mwo ¢'4=2) sueTd L'x ut

)

: (q) “(wo pg=x) suerd z‘£

ut : (B) ‘Z ©SEBD UT PRIBINOTED peAY A9IBM JO INOJUO) 01214
Q) (€)
(H3) NOILIAYIC X [ ] (M2 NOILIAHID A
0z BT &1 ¥1 2%V 01 8-0 8*0 #0 2'0 DO ! D g€ n-£ g-2 0-2 a1 0% S0 0o

T T T T T g T T T 15g1] T T T T T T ¥ 00
I g u - i S0 - 90
5 g ] 1 :

& B : 8 4 i
- ~ 1 -
e i =
4 c._m y D.ﬁm
- -t
= a
4 = =
4 — 4 -
4 813 -1 813
{02 Joz

A % 1

< - J
4 8% A, 3 sz

0-E o

01 % H



JAERI-M 85-130

wo ¢*v=z) duetd A°x ut : (9) pur (wd pz=4)
sueTd z‘x uT ! (q) ‘(mwo pg=x) suetd z*L ut : () ‘7 @sED

UT pelEINOTED PESY JI2IBM JO UOTINQIIISTP JO M3TA aaT3idadsasd

11814

LEINDS RIUSIOH



JAERI-M 85-130

2 DIRECTION (CM)

15 2. Zi5 2. 3.5 4.0-
Y DIRECTION (CH) 10!

10"
3.0

Z DIRECTION 1CR)

0.5

T T T T

oe 1.0 1.2 1. ‘0
X QIRECTION iCM) x102

0 T
0.0 0.z 0.4 0.6

Y DIRECTION [CH)

08 1.0 1.2 1.4 1B 1.8 2.2
% SIRECTION (CM) .

=]
o
=
N
o
-

Fig.l2 Water flow fields calculated in case 2, (a) : in y,2
plane (x=30 cm), (b) : in x,2 plane (y=20 cm) and (¢) :
in x,y plane (z=4.5 cum

_vzg)
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Fig.16  Perspective view

at 5 hours,

(a) :

1,
at 20 hours.

(x=30 ecm) calculated in case

plane

{c) :

at 10 hours and

(b) :
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Perspective view of concentration of radionuclide in x,2z

Fig.17

20 cm) calculated in case 1, (&) : at 5 hours, (b)

plane (y

at 20 hours.

: at 10 hours and {(c) :
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Perspective view of concentration of radionuclide in x,¥

Fig.18

4.5 cm) calculated in case 1, (a) : at 5 hours, (b)

plane (z

: at 10 hours and (¢) : at 20 hours.
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Fig.22  Perspective

(b)

2, (a) : at 5 hours,

(x=30 cm) calculated in case

plane

at 20 hours.

{(c) :

: at 10 hours and
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Perspective view of concentration of radiomuclide in x,z

Fig.23

plane (y=20 cm) calculated in case 2, {(a) : at 5 hours, (b)

at 20 hours.

: at 10 hours and (c) :
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Perspective view of concentration of radionuclide in x,y

Fig.24

4,5 em) calculated in case 2, (a) : at 5 hours, (b)

plane (z

at 20 hours.

: at 10 hours and (c) :
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x direction at y=20 cm,

1.5 2.9

2.5
£102

One dimensional concentration distribution of radionuclide in

{(a) :

z=4.5 cm calculated in case 1,

at 5 hours, (b) : at 10 hours and (c) : at 20 hours.
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Fig.26
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Change in concentration of radionuclide at x=30, y=20 and

z=4.5 cm calculated in case 1.
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One dimensional concentration distribution of radionuclide in
x direction at y=20 cm, z=4.5 cm calculated in case 2, (a) :

at 5 hours, (b) : at 10 hours and (c) : at 20 hours.
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Change in concentration of radionuclide at x=30, y=20 and

z=4.5 cm calculated in case 2.



