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Japan Atomic Energy Agency is responsible for near-surface disposal of research-related low-
level radioactive waste and is considering two types of facilities: trench and concrete-pit.

In safety assessment of such facilities, dose evaluation requires data on infiltration water.
Evaluating infiltration involves uncertainties due to waste conditions and disposal
environment. Therefore, in this report, a reference model was established based on the
conceptual design conditions of near-surface disposal facilities, and leachate from the facilities
was estimated by groundwater flow analysis, using applications by prior operators as
reference and reflecting the latest knowledge for safety assessment. This allowed evaluation
of how the hydraulic conductivity of each facility layer and surrounding soil affects leachate.

Specifically, the 2D FEM groundwater flow code MIG2DF was used: trench facilities were
evaluated assuming cover degradation, and concrete-pit facilities assuming salt effects in
waste packages.

Results showed that in trench facilities, deterioration of clay hydraulic conductivity
increased inflow to the waste layer, especially when drainage layer conductivity decreased, as
horizontal flow paths failed and infiltration into clay was promoted. In concrete-pit facilities,
clay fracturing increased local flow and water through the waste layer. These results
quantitatively demonstrate how changes in hydraulic conductivity of each layer affect
leachate, providing useful insights for scenario development in safety assessment and for

facility management.

Keywords: Trench Disposal, Concrete-pit Disposal, Groundwater Flow Analysis, Low Level

Radioactive Waste, Hydraulic Conductivity
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r—2 2-4 1.0X103
1.0X105
r—2Z 2-5 1.0X105
1.0X106 | 1.0X104 | 1.0X104
r—2A 2-6 3.0X104
r—2 2-7 1.0X 104 1.0X103
r—2x 2-8 1.0X10% 2.0X109
r—2x 2-9 1.0X103
1.0X105
lr—2 2-10 1.0X 105
# 39 Hr—ADOEEE
FEE [mm/y]
U757 LY AET )L 600.0
D &b ABEE N BV Y A 692.0
aET v —
EHEELW T U A 947.6
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#* 310 REEFRBEORA - RHKE (&b TEESEVIT U A)

BEFRE LD O E [m3/(m2 - y) At
E T £ ypul [m3/(m2 - y)]

r—2Z 1-1 A 0.009 0 0.006 0.006 0.021
(V77 L R) | BH 0 0.005 0.008 0.008 0.021
BEA 0.004 0 0.007 0.007 0.019

= 1-2 -
= 0 0.004 0.007 0.007 0.018
BA 0.023 0 0.007 0.007 0.036

r—2A1-3 -
= 0 0.012 0.011 0.011 0.034
BA 0.004 0 0.008 0.008 0.019

r—A 1-4 -
= 0 0.004 0.008 0.008 0.019
BA 0.064 0 0.007 0.007 0.077

r—2A 1-5 -
12H 0 0.032 0.021 0.021 0.073
BA 0.072 0 0.006 0.006 0.084

r—2Z1-6 -
12H 0 0.035 0.023 0.022 0.08
BA 0.032 0 0.007 0.007 0.045

=17 -
= 0 0.017 0.014 0.014 0.045
BA 0.175 0 0.004 0.004 0.183

F—2A1-8 -
= 0 0.081 0.046 0.046 0.172
RA 0.034 0 0.007 0.007 0.048

r—2A 1-9 -
=R H 0 0.018 0.014 0.014 0.046
RA 0.334 0 0.003 0.003 0.339

r—21-10 -
1ZH 0 0.145 0.087 0.088 0.32

T EORRIZOWTIE, HA ZL MU T M2 LA L b DE R LT D,
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# 311 BEFEKEORAN - BHKE KbLELWI TV )

FEEMRE AL O E [m3/(m2 - y)] G
i1 T yase ) il [m3/(m?2 - y)]

ZA 0.024 0 0.009 0.01 0.043

F—2A 21 -
= 0 0.013 0.015 0.014 0.043
=N 0.012 0 0.01 0.01 0.031

=R 22 -
= 0 0.008 0.012 0.012 0.031
=N 0.055 0 0.008 0.008 0.071

= 2-3 -
= 0 0.027 0.021 0.021 0.069
ZA 0.012 0 0.01 0.01 0.032

F—A 2-4 -
= 0 0.008 0.013 0.012 0.032
ZA 0.125 0 0.008 0.008 0.141

F—2A 25 -
=H 0 0.06 0.037 0.036 0.134
=N 0.162 0 0.007 0.007 0.176

r—2A 26 -
= 0 0.077 0.045 0.045 0.167
=N 0.077 0 0.008 0.009 0.094

A=A 2-7 -
= 0 0.037 0.027 0.026 0.09
ZA 0.348 0 0.003 0.003 0.355

r—2Z 2-8 -
i=H 0 0.159 0.088 0.088 0.335
ZA 0.082 0 0.009 0.009 0.099

r—2A 2-9 -
=H 0 0.04 0.028 0.028 0.095
=N 0.601 0 0.002 0.002 0.605

7—2Z 2-10 -
= 0 0.26 0.155 0.156 0.572

T EOMRIZOWTIE, HA ZL TMURLIF M2 LA L b DZR LT D,
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4. a7 ) — MEy MEFRERR O K RENAEAT

PEFEM PR R (X, Bk & T &5 A TEBESE) 2 R IR NI E BT D Rt b, BEFEMIDN D
A Lf:%ﬁi%’%i \Z R DRI DAY - ERELRAESIZ L0 HiER sk OPERE N2 kT 5 7]
REMERH D, ZD7D, a7V — ey MK O T AU REFY 4 /S5, HBESS

TRl 2 G e BRSO BRI T D OB 2 B & L 7o FOKIRE RT3 E T H D,
KRN ClE, RHAKBES~OBKGEOFEL LT, LU FHERIGER EFRICY) 77 L AT
TNEREL, RHEKBEOFMEZIT 72, /o, TOMREZITIT, RIS T 2 HHH EE~D
HEMREESEERT O FWEOEELZE LB FFD25ZIC LT, HEOMTE~D
JERORBEEKRBEOELE LTEET L2010 B L0 ) B LEICHT 5503 EE 1TV,
R KBTI 2 5 L OB KR DR BGAM 2 S0 L 7=,

H

419 77 LU AETF T L %A
4.1.1 FRHTE T NV R OFRMT S

ARIRHTIZ I MR OFRMTIARRIL, By MREELFUREL L,

KM CH WD a7 U — ey MIREZROY 77 L AET VO Z X 4-1, X 4-2
2, Ay vaMEzK 43, W 4-4 1R T, £, #8 LR OIS KRR ORIREEZ £ 4-1
WRT,

AIRHTIZF3 1T D fax O J& 0 B BE S I SRR G R FC S EROE LTc, SMETEIERAE CTd 5
ar7 ) —hEy FOKEK (LLF, TEY b E0v9,) ORE ST 1SV IESN 36 m, & SHY
Tm, BATEH40m & L, ZH RS20 BIRIC 2 X9 ot 18 Lk an b, &
BRI BV TR, PRSFRVRFHE 21T 5 720, BRI EN K E 2D X 512, /KR
ZxF U TR ORHIEAZ L, BEREORHICER D sk QWi 2 e K & 72 DBl CE T vk Lz
(K 4-1 &), Eflory h2Ey MO, Fiflory 2y NOEESZ 2 E L, By
N ORERER OV Ml > S HEI £ TOEREHT 12 m & L7z,

A T OBURH IR BTRE T 30%. A LT 50%. THEE T 150 %ITRE L1z, Fiz.
MTAKBATEZMET 2720, AL TFRME Y bo EREAOMIEZES 2m OX2 M A b
BAL TSN TE IR E Lz, 610, By MROMERT 2BEFEARORERICH %
DR A FF OB ICRRE T D MER D H T2, ﬁLmﬁﬁonwﬁouL®EMF®¢_m
THZEE Lz, FBROBIZH, 227 U — Ny MR K OBERRO T KR IR
RECHREEETHILLTWD EREL 1.0X105m/s ICRE L1z, £7-. M EOBEKGEIT 1.0
X109 m/s & L7z,

BLicELTE, =227V — 1y NMRMEROEML From S £ THO R Lo L
MR L, AR L TROBER E Co@aE L Bosksy B, LHE L RO
fE A [REE L) &Lz, OB LOFEKREILELE LR CMHEE L, BARREITAEE -
k%tK%LTM10xwﬁmk FEELIL1.0X104m/s & Lz,

a7 U — ey ML, KLY BFEOHSICRESND, ZO7D, NN
%Tmmﬁkén\%$WE_&ﬁbk%Tm TR MRS & ENTORETRATT 5 2 & 2R
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EEhd, arrz ) — ey MIBREROLEHMITIZ, 2O X5 REBEAE L, BT
AETM KRN ) — b ey MERM R BRI UGB A~RE L2560 21T 9 720
AR TlE, BB TR OMBRNAK T SN TOLREBZHE L, FEIARE 2@ L
B A G AT D LB b2 KOlEEZRET 5,

ay 7 U— bty MERRED ORI L TiE, SSRGS ETRESNLTWDH
KIZBIT % R ZRSEHISA IS ERIEEIT - 72,

(1) &3 =

KIRHTIZIRNT, a7 U — ey MERMREZOMEIL, RBIHFEELTWD THEE],
PEFERL Yy hOMEICIHZ 5NDHLTHD INES0 LLE] OE#EO Dafsss) . L
K;DNﬁmmouTk&ofwé%%Ef%éF%ﬂﬂm%J@3F X453 Lto_hEi§
eI HNEIC H3EfE ., SBEULES, ST RE ONE THAE L, EREEC DWW CIIE SRR G
%m\i%%#%&om~6m\Eﬁﬂmﬂﬂﬁgenrd4m\Eﬁﬁﬁ%m%514mu%&
L7z, F£72. FMEOFKGREKIT, 1B 1.0X 104 m/s, AHEE(LERIE 1.0X 106 m/s, S5
X 1.0X 107 m/s & L7z,

(2) Bk A)fL

BRI EFICB W T, BKAERIT MR, INERDY & D (LHEC LR TR 8%, KRHISHT+
&&fmz%&éMTwéo@mﬁﬁﬁk%wﬁkﬁﬁmk%<ﬁét@ﬁéﬁﬁﬁ%wf@%
SFEWZ D2 DD, SRIOMHT CIXBIKARIL 3% & Lz (& 4-2),

(3) H F/KAL
MR KALIE, ARG REEIZBWO TN bm EREINTWD, AT TIXEEIC L 22,
b>+1m*£r3?>6%@k%z PREFAIIC 4 m & L7,

4.1.2 NI 1%

a7 Y — ey MR O CIX, M & KA O FIZERE T S8R ., HiFK
DOFENEENE Y b~ - BH LI KIZOWTOFME AT 5, AT, By FORUE v
FN@ENZEND 3L« ARG « TANLORA - ZBHKEORELZITV, FHMEi L7z, Z DR,
BKABLC L0 N AKOFEN G 03 E T O D HERA~DFNE IR D7D, BT VDM
By, ARE iR E L,

R MR DO RFHI A AT 0 BRICIE, B2 G TR L2 F AR ED L S0 E T4
TEREIZBET HDOFMAEZECTHY, a7 UV— FEy MERIEROHE, REKENZDO%
AR & R O &6 D OFIICBATT 2 DN Lo T, HITFKIRENR R v | EIGE
~OBEEE ST 5, AREEH OB KR 1.0X 106 m/s, FHEHER OB KREIT 1.0
X107 m/s TH Y, LV BEKFEDORKE WAEBBULIICBAT LI AKO G RREIIRE <, R L
LU CATRBA~DRENELS 2D L EZAbND, ThaiHiid 2720, 7V Tk (h) oy
b (Ey F@) 75 S HIC T 100 m HiS SR B L & SRR RET OB R S A 5HlA & L.
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Z ORI A A @i T D iR 2 PASS_TRAC 12 LV sk 7=, Z ORI A Z @i 3 2 iR L 0 b
TR A @I DK 1L, T TR R L 72 O DA L 0 ERERICIR AT D8R & L
Fro, HERAAEIE T DRI IR RS A mia e, SRR D 107 0 TR T D AR
LIRET D, ok, FHR O EIIERFHRE CED b, 27 U— by MR O
BHRER E CORMEEFUREMBE Lz, £72, By ORI LIEHTARRS, DEED LS 72
TS 2 B 2N T, Bl R & 18 A TR & BV IS AT L CRH R R T 72, ZDRREE > K
O%EY, By FNOZELTHMMAICEIET 2 KENFET HHERH L0, By FNOELD
HORHAKENOE Yy NOEUS~DRAKBEEZRWTZENIE ChTHEAEDHR, TDESEE Y
FN@ODORHAKEIZIMZAFEEIT- T,

4.1.3 fRATHRE R
(1) 4/KEA 541

V77 LY RAETIIVOLKENAMARZR 4-5 (237, KREMEITET /L il (e 2356 < .
EFOVRHMA CERD MES o TWAZ e, T KOEANITEIKABL TRE LZEEB0 .,
BT NDOLEMMPBERA~TND XD IZEHETE TV D,

(2) BEFEIRIB DIZ N + 12 K&

ay 7 ) — by MERH R AS~DORAKER NRHKEIZONT, By hOFKFm I EIZHE B L
TR ER 43187,

MHEOAKSIZE L Tix, By FO, By @& HIZ BN 6 OFAKERZIEI 90 mdly
HHOIZK L, BRHAKEIZOm3y THoTz, T2, FAIOMIEL D DRAKEZTE Yy FO, @
EHIZ0mdy Tho7=DIZx L, RHKEIZIOmy THotz, ZDZ &G, #FAKIZ R
MO FIANZ A2y T—HRINSHEAL, W AITITIILD 2 E BN 2 LN gD,

T2, By FOE@QMFIZBWT, RAKED 88%LL LIFERNHIZE D bLDOTHoT2, Zh
X, BEERAERT 5207 U — My NMEEERR O B & O X ZE KRS 1.0 X 1010 m/s
DR HJETHEDNL TV D DIT) L, JEHEITZEAKREDY 1.0X107 m/s OEBHRETICEL TWD
7=, &b i@kf@?&ﬁi‘%b\%%ﬁﬁ$ﬁ5ﬁ>%@7kuii®¥lAﬁ§jt% o TWn5 J:%i b,

FHEROBRA - BHKEOESIZRED 1%RETH o723, ZAULER & 13 I2EKREDME
W HEIZE DTV 2Tz, 7klmi%'é\z)@f£< RolebDThHDHEEZBND,

vy O, By h@%h%ﬁ@?%]uk%k?%ﬂﬂk% FIFFR CEEZR LTV, Zhicky,
[f— > FNTORISAIMANL LT\ Z &35 *ﬁf vy FODRAKESFHE 890
mdly TholzDIZk L, By l\@@(ﬁﬂ*%up 1910 m3fy &, By FOLY B REVVEE R
LCWe, ZhiE, By FO~NRATLIH T ANRE Yy NOPLIRHBLIZLOITMA, SN E
v FOZBEEFICE Yy hOKEELEZLOLEENTNEEDTHDLEEZLNRD,

@ a7V —rry MEE bRt - A~ OREKE

a7 J— by MR Z))%Yzﬂj U 7oK DS AR IR LR & BT EE O WU BAT S 5
IR REKEDEFEAZZET D2 E TORENRRRL-H, ZNEHET 2 0ENH D,
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a7 J—hEy bS T 100 m HUROFARBHET & AR LI OB R R 2 R R & L
Z OFHM AL 2 BT DR (K 4-6 DFEBD T A V) 2R LTZKIZOWT, 2R E K 4-6 12,
PERB AKX 4-7T 12T,

ET VN TOWBRO A Z — MIBITEBFEEHR THY . 220 bE L, 2 20y M &
U Rl o sl 2 - CRHMIAIC B L T\, £z, FHiAICERE L-0 bk, A5
JEALH & SRR R D BESH /3 2 T DGR & Zr o Tz,

a7 Y — by MERRIER DO ORIKEOGFHE L . FHliRIZBIT 2REKOE L (A
JEALIRLATR) & A CERRTRENLIR) ~OBATEOF R AR 4-4 (TRT, AFHKE 900 m3/y
WZxf L, BRI 18%., A ~13H 82% & 72 o7z,

¥
Jiks

F

B

4.2 ¥ 8 OB AKRELC X D12 HK B~ DR

a7V — by MERRMRIZOW T, BUROEMEE 2520202\ C, EREKICE EN DR
HORBIZOWTERIC L DR 8O LG K O RATER O HIC L 0 BEZER IS ZERR 54 L,
PEFEMRIE BARD MaE L, #E LEBBWT 2 L WO RN T T, £2C, V77 L RE
TN ER—RA L L, FEERICE SN HEEOREZTEE U FKIEENENT 217 - 7=,

4.2.1 FEATE T IV S OMEAT S
(1) K Bk rE 7L

U7 7 LUOZAETATIIMEEIIE Yy o Lim kO Z2E 5 RICRE SN TRY . B3iE—
FRIZ 2m TRE SN TS, BEEBICEEND AEMEEOWHIC LY . BEEEEIE T2 &
Wi bE LW T U AL LTIRESND ARRER S 5 20, RRFHIBWTILZ OFEIZ L - TH
AR T DX A MNEAELDHERI L, 227 U — ey MR O EHICH DK E
DO 1 m N EH LIRS ERE LEETFAVOEREITo T2, EFAVOMIKK A 4-8 127
T, L, BEEEREOWERICL a7 U — ey MR B EROEFRIIEBE LD L
L. #iL@~DOREBOLEEBE LR EITI), ELIOLEFIIE Y MO, QO FICFERIE Z
HTEEL, By b EICET DM TEOWG, 18 1m, &S 2m ZHEEE L RET D,

(2) BRI

FELE. B0 HROFEKERIT, vy MREFEICKIT DR EM A R, fsEEsEET 5
JFPRD 1 5 BEFE IR HLODIRREER E 204 BB TR E LTz, it K O L O@E KB OMAE D
HET6 r—AREL, £, EOKICEBERM LEOFHEKBEICEALTY 77 L ZET AOFHK
2B TR b ATREEREW T U AL KDRTFNRBERR O SND LB DN DR
HLEE LW T U A D2 0O A T o7, Wiy U BT 2B E - JEE HEOFE KGR A
# 4-5 K OEK 4-6 IT77,

vy b Bt REEL SR BEE ARELE. SRR OE KRBT TR TO
=R e FVFIZBNTY 77 LU AETF A RIEDOEEZRE LT,

L8 OFAKEEIL, WU FITBNT, F—A 1 KOV —2 4 TIHEEOEEBIC L 501
EOEEDIH TN EL2WEIEL, 7 — A 2 KOV — R 5 T AR ORI L v g

,32,



JAEA-Technology 2025-011

K@ T 5 2 Lic ko T, M EEOBAEICIEANEF LA L2 S E LT, MthEog
B & T OB AR A ERNCERE LT, 26D —ATiE, By b EmIZBT 2 FAD
B RHAKEIZOWT, BRSO OFED B L R D FREMER S D, T — R 3 KDV — A
6 Tl MRZICE > Ty N EEICET 2Rtk L S REL, By b EmicEET
DR Z @R T AMEN T — A2 RN — A5 EENENFR L & 7D K OIS EKIREK, %
WEL, SOICHTEEERICZOGZKRERZENT L2 L L L (K 49 2M]),

BRI, A5 LB OBEIC L 2B AKBEA~DOEEIL, RO 1 5 BEFEW IR O FR EfE 20 %
ZEIZ, &b AREMER WY T U A TR OB KRS (100 m/s F721% 109 m/s) @ 1.5 5,
KOEELOWS T U A TIEEERFD 2 5L Uiz, £z, BB OFEKEEIL, RO EM 204 5
Blo, WHEOPBIZLHDEE LMEICL DB 2 BB LT, kb rREEREWTT U BN T
1.5X108m/s, HTbEE LW U A TR ATREERE W T U HCHARE D g LWEE 725 &
I 1.0X107 m/s EFRE LT,

A ARFR K, DR ER 2 LU ISR T, T U AICB T 575 —A2 3 KOV —A 6 Tk, BE
o O(RE 34m) OFAMLH (1.5X1010m/s) EAEWHT (BX 1m. 2 2301 O@EKEE (1.5X
108 m/s) ZZNHDEITHEADIT LI EHHEE L TR LT,

34 2
K; = 36 1.5x 10710 + 36 1.5x 1078 = 9.8 x 10710

4.2.2 fRHTHE 5
(1) BEIFEIRIE ~DIF A OV K &
BT VA« F—AOBEEIRBA~DRFAKE, KONREKEEZER 47T KOFR 48127,

Q) b ATREMEANE WY T U A

r— A DT LB EE O FE KGR 1.5 X 1010 m/s T, W28 E LWy —ATh b, £
oy =R 40, M EEEE OB KGRI 1.5X109 m/s T, 7 —R 1 & FEERICHREE 24878 L
RN —RAThD, b 27— ADBREEREND OAFHRHKELZ T D L, KitEodEKk
BEN LY RENT—A4DFNPKREL 2o TW e, F, BEEKEOLDNLDRA 2 HK
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