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A safety assessment methodology especially for radioactive waste disposal facility with multiple engineered barrier system is
proposed in this paper. This proposed method is based on the concept of migration rate which had been used for the safety
assessment for existing radioactive waste disposal facilities in Japan. The advantages of this proposed methodology are to calculate
nuclides out fluxes from Engineered Barrier System (EBS) considering the effect of leaching rates of wastes without using complex
numerical simulation, and to provide migration rates composed of three barrier performance indicators: retardation, impermeability
and diffusivity. Additionally, several sensitivity analyses for radionuclides mass flux from a facility are carried out using this
method and the phase diagrams of migration rate, leaching rate and maximum out flux from a facility are shown in this paper.
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Table 1 Dimension of assumed disposal facility

- MR S e 3
Yy T Ea AFE [m’]
g 2 9.2 1 68.1
BEFE(ASE ;é'. o4 o [P%%ﬁ: : 51.2]
e h FEH : 16.9
/)y =he" b 0.70 L2 25.2
IRYE RS 0.60 L3 24.7
[ESEE] 1.0 L4 47.6
MR UM * L5 97.1
WAt & O
BT} 0.75 L6 44.9
TR 2 IR 1.0 L7 65.3

*EETG OARE K & P O e OV Tav) )= h O & 3~ THUR
TLLERELTND®D, EHBREATS.
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Fig.3 Concept of disposal facility
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5.2.1 HREHDELEMLREF,  OFEH

Maak AR OBIEVERE F, 2 Q0)XE MW THET 57
B, B OBIEIZfR D /8T A— X % Table 2 1277, K
CiE, M, 22 V=Y b, EIEEE, HEL
B, Rftar 7 ) —bMROBLa 7 U— MIxtL, &2
Y IROMBIEHWDZ EEBEELTWDZD, ZTLHOD
SEREOCITEME 23 E L=, £7-, Cliza w# L Rk
TRTHDEIEND, TRTOEMICRBWToBAREZ 1
FELARWREE L=, Table3 (2, (17)2h50)= % A
T R E M —DI X SV TET ML EI TS T2
BB D% RT A —F O /3. AR CHRE L858 0
SHEROBIEICAR D /X T A —H OFFE TR L 7B T
BE F 1%, & AV FRMEHC O EUREE FRIAA TS MC ick
w(ﬁﬂﬁfw,¢&T®%HK%E%§%EQATV

RN FCHUZIBWTIEF 5, =10 Th 5.

J3ocr
5.2.2 MEHRLHEDIETEIEREF,; OHEH

Table 4 (ZASHLHMERE F, | ORHICHW =AM 0 /<F
A= TR KM OYEBEEEE X AT DR X L ER L,
BRI EMIE H 720 ORK M oONBERE S EX L
TWD, Ny hA FRMEE W T ARE KRS O il 1
RO NRT A =2 L L TRELE.

Table 5 (2% ERDERIEBIEREIZFR D /8T A —F KLY
F,, ORERRE RS, ARIEBEHEE Lo 2OV T,
BEFERE /Mg D IREI IR N E COERTH D
LEZLTCNWDED, a7 )=y FBRa

Table 2 Parameters for F,

’ manEE | 2R R
iy [keg/m’] ] [m’/kg
MC 36Cl

FEEEA 2.0E+3 0.20 2.5E-4 0
avp)=pe v b 2.1E+3 0.20 2.5E-4 0
ARYE S 2.0E+3 0.20 2.5E-4 0
K%K B 1.6E+3 0.40 0 0
R LM 1.7E+3 0.20 2.5E-4 0
gﬁfi& 1.7E+3 0.20 2.5E-4 0

Table 3 Calculated F, for *C and *Cl1

NTA—H ¢ 36C1

TR B D ZE R

0.24
yotal [_]

iR AR D B 1T 5 FE

1.8E+3
ptotal [kg/mS]

MR Bk D~ 7 7 5y EAREL

Kd,,, [m/ke] 2.1E-4 0

) et UNQLLN T
V. . [m’]

total

256

MiRR AR DEIEMERE F, [-] 2.5 1.0
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U— MR OBTary 7 V— NETOERERORE L
THMH L. 22T, Fig 31RT & 91, HE LML
AREZBE LTS Z b, R LM 2 FET 5 58R
Mz ERXT DHENDD. ARETIE, EAROEER L
DORFEE AT LT £, R UM O R AIE B m g & 4%
IR EEE R TT D L) ICEEEREREL, TDEX
EIEREERE S L CER L. RBIEBERE Adpw VX, 6%
EROEIEHEREZHET 2EE T A—ZTHD, (24)
ANBLHLNTHDN, F, 1 A (BT D, AF

T, R SENH D DIEBIC LA 7 T v 7 A&/ L
TRNT EITEE L, A [ TIREI R EEIRORNZ R E L
TEE L. MEREEOILHARELREL D 13, 1,

Table 4 Parameters for F,

RS JETCEERE | ZeBbRsg JeE 2] PR A
[m] [-] e 1 [m?]
BEIERE — 0.43 2.5E-3 —
av/))=bt" yh 0.7 0.2 2.5E-3 33.2
IRYE 8 0.6 0.2 2.5E-3 38.8
KB KB 1.0 0.4 1.8E-1 | 2.5E-2 43.6
ML LA 1.8 0.2 2.5E-3 51.6
A KON
T 0.75 0.2 2.5E-3 57.5

Table 5 Calculated F,for *C and **Cl

L B
N )( - & 14C 36C1
Oy AR d . [mYs] 2.0E-9 2.0E-9
BEFEIR @ I s g0 B AR H|)
FHEMENGR £ TOIEK 4.8
EE%E Ltotal [1’1’1]
IREILHTE A, [m*] 62
mﬁé%ﬁ%ﬁﬁg%ﬁ 9.8E-13 9.7E-13
Jita A% AR DARYL e RE
4 1.4E-5 1.4E-5
Fd,s [y']
Table 6 Parameters for F,
b BAKEREK AR
) fif [mvs] | &% | i [m] | ®E
| ERNE] 1.0E-10 ki 47 rl
P =pe g b 1.0E-11 k2 5.4 2
SN 1.0E-11 k3 6.1 3
1K E 1.0E-12 k4 7.3 4
MR L 1.0E-11 k5 9.1 15
AT B Y 16
o)} 1.0E-11 k6 9.9
PEHIS2E0E | 1.0E-7 k7 11 7
JE A 3.0E-8 k8 — —

FhKAEL: 0.1 [-]
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7280, ARIEIMERE F, | OREIC B W CIRIEHUE 2 13 L &
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2(n-1)7¢ 1 AR L0 FEHHORAKEZHEIIL, K
BRMEREDEFR LY F, #FHH L7z

Table 6 (ZIKFEAKVERE F, HH OO DEERE DT A
— &y AE LT HERRE, R R R AR
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AL FRMEEE O —HAE WD 1072 mfs &0 9 BAKERE A
BE L.

iR EREICIE, 34X TR L ERG I IRGE
I 2 HEREZWEHT 5720, Fig 31RLEL 5%
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EREERTT D L D Gl PR EZ RO 7. ZEFL R
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XTROBZENTE B,
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Table 7 Calculated flow rate Q,;

S s B
gmq a B @J@{)l}b% Qrk
[m'/y]
BEFEIR)E 1.3E-2 0.0E+0 3.9E-4
/)=t v} 7.3E-2 -1.3E+0 4.0E-4
ESINS 7.3E-2 -1.3E+0 4.2E-4
1KF K )E 5.6E-1 -2.0E+1 4.3E-4
MR LM 1.4E-1 2.5E+0 6.4E-4
AT KLY
BT av) )b 1.4E-1 2.5E+0 7.2E-4
PR IS B R 8.3E-2 8.1E+0 1.0E+00
Table 8 Calculated F,
INT A— K fiEl
0, [m’y] 3.9E-4
WASHLEDWATE D [m] | 1 GUEBMBEITE H7-9)
U= TAN Meeb
bm.ﬂiﬁiﬂ)[{%ﬁﬁﬁﬂiﬁb s 145
y

Table 9 Calculated value of safety indicator F for “C and
36
Cl

i
M RE pe f
MEREFEAE e o)
MERR AR DIBIEERE F, 25 1.0
M R DARSERIERE F, | 1.4E-5 1.4E-5
B3k AR DT A M RE 1.4E-5
Y T VEREFRER F 1.1E-5 2.7E-5

F,  ROMRZERYERE F, ORHRER &, Lakasx o) 7
PERE F, O R G R & 51 T Table 9 (2R,
5.2.4 MREfRIT

TR BEFEMAL )y D2 M B TR 5 LTI, MRk
DAY THREDEME AR T D ENEETHDL LD
PRI T2 SN TV B3], Ak o8 U T M RE O
OHGRDOO L DD IR L LT, ZEMEREFEMARITICB W T,
KNT A= 2T DR R D VD IR < R EE
~OFRBELRT D HENEZ NI, AR TIREL
7o XU THERBFEARIE, (8 2 OFM DK R T A=K &
NYTHREEZENT 2 2 &, ARERESCHRE LW
S AT BB R T TR 2 DTV RN Z & D, FHT
DURRA - BRALOD /ST A — 2 3, MLy fEak o8 Y TR 5
R DEBE R, T DFHH T A —Z Off % Bt S8 THIWr
T 5, Fril, N7 A — ZRREMT 2D TEHITITH 2 &
NARETH 5.

ARETIE, N Y THERBIBIEIC KT B REE AT O & LT
BRE LT HERR DFEM D 5 b Ay MRMEIN S5
EM(FEEM, 27 =y b, KIEBUE, HE LM
EOELEOWRMN a7 Y — MOIEMIEHREKICER L
ToRiER O N Y T PERBFEIE I X9 B RS AR AT 2 Sk L 7.
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Fig. 5 Relationships between effective diffusion coefficient
of cement material and safety indicator F,
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Fig. 6 Out fluxes from engineered barrier system
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