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Numerical Stability of the Calculation Model
of the Nearfield Groundwater Flow and

Transport of Radioactive Dissloved Constitutents (H)

Takehiko Itoh*, Tsuyoshi Shinozaki*, Hirokazu Tsunoda*

Abstract

In the calculation of the nearfield groundwater flow and transport of radioactive dissolved
constitutents, various numerical models and discretization methods have been applied to simulate
convective and diffusive through Backfilling Material (Bentonite) and rock region.

In order to obtain accurate solutions efficiently, various parameters should be defined based on
the criteria which depends on calculation models and methods.

Continuous to last year, some benchmark problems which are more complicated
cases, are applied to 2 typical near-field calculation codes ("Release” and "Meshnote") to get the
criteria for accuracy, stability and efficiency. In this year's benchmark problems, multiple decay
chains and plural parameters efficients are considered. In addition to these cases, characteristic of
"Meshnote" parameters and function(such as volume of Reservoir, Mixing Cell, and automatic
decision of time-step)are considerd. For both "Release" and "Meshnote", last years result can be
appliedto any cases. Last years result is valid for wide range of parameters and very complicated
decay chains. '

Some actual benchmark problems are applied to three dimensional calculation code for
groundwater flow ("TAGSAC"), under a saturated-unsaturated condition. In this study,
hydrological analysis is carried out to investigate the fundamental function and capability of the
code, to evalate numerical stability of the calculation, and therefore to obtain the criteria for

accuracy, stability, and efficiency.

Work performed by Mitsubishi Research Institute, Inc. under contract with Power Reactor and
Nuclear Fuel Development Corporation

PNC Liaison : Hirohisa Ishikawa (Geological Isolation Technology Section, Waste Technology
Development Division, Tokai Works)
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—20(m) DHIFEEEET S, UL EEREFE TI3AIEY = 0.13 ~ 0.60 14
Y95,

4. EERMEBICBIT HFR
TERDIC LB &, RERED S EBNOERRBRIIN 14 ~ 250(mm/year) =
4.4 x 10710 ~ 7.9 x 107%(m/sec) PHETHDEDIETHD. NFV—
5 FRRTIE BRI —2Z (g = 6.6 x 10-2(m/sec)) D 107! ~ 10M& (¢ =
6.60 x 10~10 ~ 6.6 x 1078(m/sec)) DEIFHAEZET %.

(3) N FI—U K8t
6.2 TR FICR T A CRETT 5. BBRENEIOREICH> TR, EFT—A
TRWEY Y a2 (Yo = 103(m)) BEUBIRHEAERE (Ko = 107%(cm/sec)) 1K
DB EERTTET B,

1. EYEERERELEET IV

BRI B 2 RERSEEERA L. 4 TIIEENEICBNWTER
B DICHRE NS KEEOREDRKERZR—ETH oM. 6.2 ITBNTHRE
ThHDETFREIN, Lo TEKARNKE WER TIIOBEEL D BER
NEEHD T HIUREND D EELOND, K624 1R 3EBHEOKT (9%
BT, REAARYSERT. KEFREGEERT) EANT, LDDBNEREK
TR < BREEIRMEEED RESZEMAEIERE L.

2. RIGBEYHEERENSRE LEETIV

HEENF I A EYREERE R EL TN (K 6.2-1), NFY—
p - 52 N TIRPHENER S EROEREMECBT 5 EZMOEREICD W TR
ST BRENDD (K 6.2-5). EREIIBW TIKEE(BIRIED) BEUTREK
(=Kﬁﬂ@%)@§ﬁf@5t®\@mﬁmﬁﬁxﬁﬁmtké<£mé%é



IEBK AR bAE <EiD, Uikhto TByRARICH U 2RAEI 21T 5
DBENRHDEEZSND,

. BRBROZE

FIENEIZT SBEH 5 WIEIRBRRBROMEZONHDOH 2 BEREH
THET BB, BWERERS D WIIEHFER CLHRER) 2AVS
& LB L TRIBBOBEMETT5IENEZL5ND, 6.2 TREUTD3DO
EHIZOWTERBROFEEEL 7= (K6.2-6).

- B E SRR TR

- BROWHH
- BROT AN R




6.2.3 HEWHSERICHITIRELERSEIE

4. TREESEIC B\ TESR S D CHES N KBEDOREOEKNER—ETH o7
-ﬂﬁ622Tﬁbt&ﬁtg$7—xfuﬁﬁﬁﬁkiOﬁmﬂﬁﬁ%b<§E6t®‘
Bk AEIAA X WES Tl OMER & U DERHEEMN S LIERSERTEAVLL &
Tk 0. HERTAENT LSRN B RERE RS L ENTRETH S EEA SN
2. T3 EEOEEAENE (ST, BEHETESET. KFARREFHET)
IZOWTREYT S (K6.2-4). "
762K$MTﬁﬁﬁ%ﬁfﬁétbﬁ®—ﬁﬁéﬁﬁ?éZ&KiU%ﬁ&ﬂﬁ?éo*
%ﬁ@ﬂﬁ%ﬁ@@zfﬂkc=ur3TE%ﬁ\Q=ﬂﬂ4tbk%étﬁhf%ﬁ%
ER-P

(1) 9ERTF
RS A= E B SR BEORERIEERTHEZRE L.

(2) REFAE TS EETFHE
] 6.9-4 12579 & SIREH I A EER T 2R NS ORENFICHT 2 ER
S T A N B A OREA BN B 3 B S OBIFE 6.2-7 1R T. 8
Eﬁﬁt*ﬁ%ﬁ%%éﬁmt%%m‘ﬂ%ﬁ%%ﬁmk%ﬁtw&pfa=lm3
LU AT 0.5 . e, = 1072& LT=BAITIEN 0.7 FOERKTH 2. 5
BFITHA, & DAORNEREE AW TR BRI R EMR 2SS T EATRIRET
HB.

(3) KEFRICAREEFFBFNE

[ 6.2-4 12508 & SIBKEAHMIC RS R T2 RN HE ORELNFICHIT D BR
5 2 R T A W B OREAEIC BT A ERK E OBIRER 6.2-8 ITRT, K
TARC RSB TERVESEE. BERTERAVCESEHBL Te=107°
L LB 0.94 . e, = 1072 LEBAIIEKN LOEOERKTH D, 5F
BT o L TERKICIES AN, JNINGERIC BT 2EOBEEHHE
Ui TH D EEZBND. RBKEHFRCTEIEEFICELTL. HIRER
BB BT BROBETUE L BT DONTHRET S (6.2.5 KBNTHERIL).



6.2.4 FHHEYMMRBERICET S RELZERSELE

HEHISOMITET I TR, SERE KRR R S HRNMEREEL TB ONRIFY
BEizoTW3, LAt T 6.2.2 TiRZL DIT, HEEROBEREMEICHBT BRI E
KDOWTHRHZITIVREND D EEZX 5ND, FEETIIREAR/R UZKES I EE
FIBKRENES 2 ERANEE R L TWABEOERESEEEHRETS (K 6.2-5).
6.2-1 IR LB ET N EEE L L, SENEKREIL 1078 ~ 1074 (cm/sec) DHIH
EEETD, BOBEOTMEICHZ> T 3.2 TBWTURLIEEEZA NS,

(1) SREAATHEE
2 REIA & B I 500(m) x TEE 250(m) DARES THHERTETIINER
W, AESEICERIBEKREN RS 2 HENE R L TN BEOZEMOEREIC
DNWTHRE L7z, 7B, SBEKREUAN O BB I ERFHIIEL T —X L
RUZEE L. E-HAR CERA TIHSERTFER N,

FATORER, LERERIC HI- 2 BNBFR & T ORMZEK R OBERD, MREED
LKEHTRB L UME S AEKARIZN L TXENTH S5 EEZ 515, EHER
IR TERER TR T OSBRI OEENDR L, ERRBEX 515 LB
SRR T34 F OREAEKERICIR C IR TR B R RS D HENRDH D T &40
Mo, '

(2) KEHATEE

’ 2 SEIMAN & B ITIKEAH 250(m) x X 500(m) DARESTHHE_RKTETINER
V., KEHMICERLE K RENRR D 2 FEENB 2L T AHEDERSEREIC
SNTHRET D, 728, BRBKRESISA O+ St L VB R G IR — 2 &
RUREEL. S-EnE CERm TS TE AV,
AT OER. NEFFORTHENRE 2 DOERD 5 b MFBKREAVINE L Es;
DEENFTRNTHD EEZ NS, PESAOKETHENRICEL TIZ 2 RO
BRI RN WEROREN KN TS D, KEAAORTHENECELT
IR ORBAIE R REAVNE WES IR TS U TR TIER M < T BBEHS
BT ENDRTE,




6.2.5 EEWKROFTE

AT EZEOHROBEC DN THEETT 5, BAENZIHERRSBRERMOET
BHOBE. BEROOPHOYE BIVBERDTANRY MLOFETHS (K6.2-6). <
ﬂb@%Akﬁiﬁﬁﬁwbﬁﬁﬁ%?%V&%%ﬁkﬁbfﬁ?#ﬁT?é TENEZ
55, =Tl 6.2.2 TRUEEERYy—ZABLUEET—ANDS BWAENCELT/INS
A—7% L OBELNEERNBLEVIEE

iz = 1.0(A¢* = 5.0 x 1071) : EARI—A T iz = 0.02,A¢" = 1.0 X 1072
= -82x1071(9 =013) :EKT—ATRE] =-2.0x 1072( = 0.60)
. ¢* = 6.60 x 10° s HAH — 2 TIE ¢ = 6.60 x 1072

ZOWTHRE LTz, RBENTA—F B EN AN B bR BZEEL, ENLSD
NS A—FIEAr— A EFCEE Uz, BOBEDOFEIL 6.2.3 ZBWTHRE L -RE
R TFIC L DB EDHBRICE DITo T

Maz|FG) — Fo(i)| £ e =107°
R LR RE SR TIC L M. FO)IREEZHET 2 NEMET 2.

(1) BHEERMABRTIRILLORE
%E@%@@:zmmmiﬂﬁw5%@&@%&%%ﬁ?é%é®$ﬁ%%%ﬁ%
TONWTRE L, SAEATISHRT. AEAMIIPREESOEROKTHEIR
EE/MEAZE,;, &L, TINOEENDIT LIe NS EFIENICRTIRERE <T %,
n BEOEROKEHMETFHENRAL,E

Az =71 x Azl (r> 1)

L. HREICH U THRET 5. EEB/METAENEZE AT, B E MR TR
WATANLYFHETD) & r&5% (6.2-6 518), AEINDA rUwFthr
lde, = 1073 ELEBHEICIEK 1.4 ~ 1.6.ec = 102 L LEBEIIIN 22 ~28T
Hol.

(2) BROWHHDZE
BEOWNBOBEICDONTRH L, KEH (2yFH) EOBEREEHHNTPNE
HBHBEELNET (2:FE) LOERZLEMICOPNERDHFITD WTRE L7z,



6.2.3 IZBWTHIE L RERISEHRTEONEY, BEROBEZHEY 5. [RA
DM 50 FELL T CHEESENRBICEMT EREA T2 2 &fbholz. FFESNS
EEQES $i) e = 1073 & LABAITIIKEEICEL TidH 42 ~ 48 . SHE
IR L TIdK 48 ~ 60 ETH o7z, —He, = 1072& LIBHEITIIKFEIZBEL T
13 25 ~ 32 FE. SREMICEL T3 40 ~ 43 ETH -2,

(3) BEDT ARV MEDOHE
BT BT DR TFHENT6.2.3 BV TRE LB EEgTE L. BITEHMA (y
B) BEEABEHT (AyBL U yBIFROBEK) THLI VBT EZRAVETZT
V., BEOTARY MEOFECET RN EERLZ, DIR<EDT AR MM
#1073 ~ 10°DEETIIABRBEIELRN I ENDN DT,




6.2.6 F&o

(1) RYFI—2 - FAF
RIOFT—V « FANOREBELNHREZUTITRY.

1. KTdH B WIAE A OBKARAKE WER T, EMSEREMN <7
BEDH D

5. PEH I FEEET 2RV, PRNICERERREREGEIICD
DRI EIHTIRETH Do I FITHROPRIICBT BAEETHET 2HEH
F USSR OYEAKEA I R EREEITIE. KELRICREERTZ AL
27 LIk, EERTICHADRNERK CHRNCHRERREREZRED
Z EHTIRETH Do |

3. ERQEANEAN SENTRBHAIIE. TBA Bif) 2R40 ~ 50 BUT L
T%&%ﬁﬁ%ﬁtﬁ%?%:tﬁbﬁok,itﬁm@mﬁﬁﬁbmmﬁﬁ
@%ﬁﬁ0®§$®72Nﬁwa%bTm‘m*~4@®ﬁ%f@ﬁﬁﬁ£
%m&umm:tﬁb#otomk‘%ﬁﬁﬁtﬁﬁéYXNﬁbwcﬂ)w
EXEIT 10PEETDHS.

4 —REEOTUERME R, = 1073 & LB OREHENRIH 1072 ~ 1071 (KT
méﬂtﬁjwﬁ%ﬁﬁo\:h&iﬁ%ﬁ%txmfﬁmBhTméﬂﬁwk
EX|ICHEAT S E 100 ~ 107 —F—REOERBLUHIMERD. e =107
L5 T & DEEAEIRIZN 10 5725720, 10° ~ 104 —F —REO
EERIOH ALK DEMIEIETD ZENTETH D,

(2) R —IV7 v 7 ICET SR
SEAATHI VL 8(km) x 7(km) x BE 3(km) OEBEHREL TS, —H, FA
S Fw—lr « FZ TR 0.5(km) x FEE 0.5(km) OERENRE L TRHET ST
2. WEREAT—INT VT 8(km) x BE 3(km) DERTETNERNES
TOWTEBEAEIERE L E B, BERETHEMRIRROAT —IUTIEER
L BKAES T B R ORIRE K R & _EEREFIC BT B R OBIRIC & > THRE
TINB T ENER SN,



(3) WRET /LT
FEERIC B A 5 NDHER & T ORISR OBRN BB R M5 BRI L
TELXENTH D, REMTHITIZ, HTEBICEAHREMEICBNTAZZM
MLLTNS, LALENS, K 6.2-1 1R UKEBERBEET VBN THIRE
DEFEKEOREREHEREY (1= v b 1) OBSITH L TH#ERAEODE (=Y b 3
SBIRE, l~ThD) OBEITIIANEKREA 5.4 x 10745 L 72> TN B8, HIR
EREEDSNE A FIRILE UE (Az = 50(m)) &L TN, ZRFI—T - TA
K DEEEMNS . HIETOMFIBK RIS UTRTHEIEERT DBEND D EEZ
5D, KEMEEETTIV (K6.2-1) OKFHE (zyf) EANORERBLOHER
(y2T) EAOBRERZH 6.2-9 BLUK 6.2-10 1ITR”T. HA ($iF) 13940 ~ 50 &
PUTFTHIERERANTVNSD, BREBBEEEL TR IEEBAOND, i
6.2.3 THE LIShE AR IEE BB T A BB W THIA SN OHEH RIOBEER
RIS TR OB BB L WEHITH 3.0 THo7eht, RIBEITHITI 2.5 SRR TH S
DB ERBRERZEUCDFER LI > THENEEZLSND,
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6.3 HEHIRE
6.3.1 RIEOHEE

SEHUHRGIEE O T KRB IEE BRI DWW THRETT 5. TAGSAC Y- a7 JVTEHfT S
NTWBHE (AT TRoa7IIVHIRE] &92) ERNBEELENFI—T - FANZIER
L. BRAIBEHETICBT DBOBEBIVOREEERINT 5 &KX VRESEIORSED
VERETD, Yo a7 IRETHEA SN TSN ET N B INERFHER 6.3-1 12,
EEBEEK 6.3-2 ITRT. FTHRITISEMEESR (BMEKERE K = 1074(cm/sec))
Thd. ERBFERICEDRESNDKESEEEHKEEL iz = 0.2 THS. #IHIE
BB O EREEZFER TS, a7 IIWETANSN TR ERSFEK
6.3-3 1. B EIZK 6.3-4 ITRT, FATORR. EHIEEL TIIEKAESKRE <7/Z->
THBY., MOBEFITHER TR TFLENEEMN <TIHVENDHDEEZ 5N,




6.3.2 NUFI—OBBINETIV

(1) R FI—ORABRETIV

=2 7 IVEIE T RS SR 2R & B RIOMEE TIEREHNER>THB Y (K6.3-
1), FNFNOER TIIRESEIOHASHOENERS I ENTHRENDZOHNF
T—2 « FA N TIHBSERICH U TEARIZ 2 HEILZET NV ERNWTRESEIZIRE
5, FEEERERSEBRERE SR TN ERMEREET IV A, REKEH
Lo TNBEMEREET I BETS. NFI—IRBTET N BIOERHE
B 6.3-5 IR T TBHIERESE (da2(t)- da3(t)dpa(t). ¢p3(t)) IIEX =2 7 IVBIE
AR ERAWS, FHEHITITETI A, BTV BED, THEIEHIBE AL
DEEREZFNS, FEUTOLIICI a7 IVHEERICNN T A—FFREE L
ETFINEERT—ZETD

- BRI /K AR : K =107%(cm/sec)

- RS SRR AR : iz = 0.2(da1 = 50(m). ¢p1 = 40(m))
- FREIREE : Ve = 2.5(m/day)

- JEEIK L HAR : Ty = 2(day)

(2) RVFR—U A
FTEAT—ATH LU TRESEIEREL, a7 IPREEZFHE Lz, S 5I1IXEE
r—ZAMBINT A—F (BiR) 2RI VBT OV THRESEFIZREL ., TOR
EEEHMEL 7=,

(A) R= a7 WBIEDFH

A — 2Tk U TROZEEB I O—RBEOLENE (8h) Zik/z IREsfz

BREL, XZaTIVEEEHMEL . DFIORTIERIEBICHRRRSERICE

BLTHRFLZ.

1. IEERED TORTIE
BEER R CTIMBOERIC N TR FAEMEEZ N <TORENDH D EE
2505, XN ABLY BITHLTENETNH6.3-6 ITRT 3 BEDH
F (HERT. KEARREERT. SHEHAREEET) ZAVEEHEEIK
DNT, BEBERTFREZRELE. BRBYALATyTEIZa TV
BLEUHFREELL.



2, HHEEEZSDERIEET 25 OB B
HEB X ORGSR YA AAT v T EBOEBEITDONT, Bk
HERE LR, ZRSEICE, BEAZERLE (B8) Ve, £-HH
£H A SODEEIBE T2 HAORMAETREC OV THRNEER L/,
(B) /35 A— & DRBEESHIE
HA T —ZNEINT A— I EBLEREHERT DN TRENEEIEL. TORK
EEFMELZ, /8T A—MEIZNEINIICE LS|, ThBBD/RS A— 213
Ay —ZEAUEE U, ik —2ATRWEY 23> (Y = 103(m))
BEURIRBKARE (Ko = 10-4(cm/sec)) IRk V. THEELTLLE. 2B
SERINEREE V, SIS LR T ICBI L Tl 2 hEhaskr — 2 THWEEIZ K
DIEBULETT S,

(8) BOBEDFHA :
FBOLEMOFUEITIE (3.1) BV (6, = 107%). 6.3 THd 1 HEOREHEL 727
D, Ty < 1(day) = 86400(sec) THIBHINIBIRETHDE Lz, £MD—
BMEOFHMICIX (3.2) ZRAWE (6. = 1073),




6.3.3 ~UFT—4 TR Q)(I=2 7 JUEIEEOFHI)

6.3.3 THETROLERII DN TR EERL ., & 5ICRO—RIEZHE LT, XM
D— M ERHTAEIZIE. 6.3.2 TR SR R FHiE Bz DOWTH
L7z,

(1) BOREMEICBY DR

AT DIER 4. D—RTTTRARAT & FRBICEHED T <FIHICBW TROZERRE 2
BT, BEEEE & bICEET SEANHER S Nz, KEAH ERELHORTE
L WESKRTE AW TR T o RGN, BTEAC = Az LRORE
DU B £ TICET BEEE To(sec) DEIRER 6.3-7 IKRT (7272 LIRRIEREIRIC
B pBFIEL. FNUAOERER RN LEREFNUTORTIRETS), BOE
EHOIEEREL 0. HTIED 10(m) UTOBEITREERIRETHDOLEAL
N5,

(2) BO—HHES SURBENEICE T SR
BRI E TERB IURHSBIERAL ., ESIROREEEZERL TR
EREIZRE L.

(A) ZHESHICBET DRET
7)) A BEUREFI BIZ LT, TNETNE 6.3-6 IIRY 3 BREOKET (3
s AEAELERT. SREATHESKRT) 2ANT, PRVERKTHE
kR EBERREELONDREREMAEIEREL.
(B) B EIICES T BiRE
s FURIEEE S A DAT v T RN EER L 2. BB T ZTCiE
S BEHERTERNT, —RRRINE R L BE R E S L
7. T HEETESDESISET 2 EAOREIEEICEL TR L.
1. &R YA LAT Y TITEDRE
7)) A B BIc U TSRS At ERE L. EF )V BIZKEN
EF) A DEBE OBLVEETH Y. KVBLWRERIZEAL Aty =
5 x 102(sec) & L7z,



2. HREFAZ & DERNBET 2 HEORHSEREORR
7)) A lTH L TEBEERZSDERIBE T 556 ORES EEZE R
UTze 95578 Atop = 5 x 10%(sec) ZRWEE OFENT RREEFEELLT,
6.3-8 BL UK 6.3-9 17T 2 BEDKMNEIZAWTREZETNT
NEEET 5, 2BEESEICEL TEESN-RELESRTEAN., &
DI 7= Tl 4(day) = 345600(sec) BOBREMEMA L7z, HER
Atopt = 5 x 102(sec) ZRAWTESNIME B L /ZHER, K 6.3-8 1TRL
PRSI Bl V5N K 6.3-9 IR LRI EEZ HWEBEITH
RYIADLZATF VT DALy FiE (D) rBSRENITDOND 5T RORBE
NENo7, Thbb, HHEAESUERIBE T HHEITIEFAL Z2/hS
CFETDHRETHD,. UTFIBWTIE, BEEFREZSVERNBH TS
BEIIIYALAT v TS BEL,

3. F&ER Y 1 LR T v T Ik HkREd
EF) A CHLT, At 2EREFIOICHNE | 5HEI OV THESN
BZZRNLYFIErERD. Atopr = 5 x 10%(sec) ZEHEELL T :

Atn, = 1" X Aty, Aty = Aty

L3, HEEEZSOERIBETDHEITIIAL Z2/hE <BRET D (At =
Atopt)e BOBREEAL ZRVWEEOMBEL"REORRNEZHEL 2L
IAHBFEINDr ORXEITN 14 THo7.




6.3.4 AUFT—4 - TR (2)(/3T A—& DREEFHME)

A — N BT A— Y EEL S VEEBIT DN TRESFIORAETDOEEZREL .
NS A— Y OREEFTM LTz, 6.3.3 TEETI) BIZHANET N A OF P RESZERBL
OIS ENEIZ BT B &I LN Ehthh oz, KOBMUWRERIELTET VA Z
HEELUTAYFI— » FANETF oz, BBRNTICHT> THIIFRTEH Wz,

(1) BB kFEEEE L H LSS
BRI —ZAD 10~4 ~ 1.0 & (K* = 1074 ~ 1.0) O#IBAT K* 2L BHEITD
WTEE L, —REOREEET (AL, Az, I K* = 1.0,10 20HEITIE
LEMOEEEETM. K* = 10 OBREITIREEOFREZIIZ ITEN,

(2) XEHHAFHEKDELE(LES HIBS
A — 2D 0.1 ~ 10.0 £ (iz = 0.02 ~ 2.0) DHIFT iz ZRLSEZHEIIDONT
ZE L. iz =002 ~ 2.0 DEFETELI D HEIIIREREL 0 b—REOSRHE
DFBEEL .

(3) EHIEEEE(LEEIBE
 EAS—ZD 10~ ~ 101 (0.25 ~ 25.0(m/day)) DIRE THE 10(m) L THEHZ
EELERSITONWTER L, V) =107 ~ 10 OHE TR I B2 HERIEEE
e D H—RRIEDREDH AL V.

(4) EERLEBEELS HIBE
2.5(m/day) DEETHE 10(m) ETEHZERL . EFT—AD 107! ~ 10M%
(0.2 ~ 20.0(day)) DOREHEEIZKIEE, B 2.5(m/day) DIRE TERE 20(m) £ TH
HIEEHTBESITOVWTERE LR, T =01~ 10.0 DHEETERLIELHEITRE
FEREL D B—RIEOFBOTHT R L V.



6.3.5 F&O

(1) RFT—0 - TR
RFI—7 « TANOERESNWHRZLUTITRY,

1. JEEIEDER TIIMhOER L s U TERA SR L ~ JEEICHIN <T 54
E)H D, BEREESETIIHES N BEEREG TIRILIZNES T
# 3.3, KEHETIIH 3.6 THD. KEHMBLORELFMIAGEETZR
WBZEIZED, HERTIZHANZTNZNR 0.7 15, 0.8 FEOBERE THRIN
SR REREED Z EMNUEETH S,

2. BERHREE EDITY A LART YT ZERBFIIENS ., SENICEHEER
BIEREBD ZENTRETH D, FEINZANL vFIE (RE)ridk 14 TH
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FHDTHD, KVEMEISENL 378, BRI A—FZRARFICELIRIEG. B
BREERFIDBE AR EI DN TOBRIIMA SN TN,

7 TAVAR T EEE TS, PREEFIRORE S EREICEA TR EHETT 570

IZ. Release I—R[ZDWNWT

o BT ERETD/INT A— Y2 ERRRIIBEBIEE
o BRAERFIEEEL-EE

WDOWTONRFI—IFTANEERT S,

F 7~ Meshnote I— RAEBEIZH L TWBHEEEICDNWTHEREZMA S, EEHNITIE.
BRI L, BRESEIEZE L KER Release




o BRI AMOBE,REH

o HEREMEREITAE Reservoir(ED). Mixing Cell(FMil) DA, HITKE
(Qmix) DEANTFERICKITTHE '

o BEIF A LAT v THREBREOZ LA

WOWTEE /252 &&T 5,



8.2 fBEUSS A—SEZE / BREBERIEZERELINVTFY—2

8.2.1

[Release: 53 &l] SR —2R

BENS A— S EZLESH5E

o HEx — By — K&z

TEINBHERFNCDONTOR S FI—TETIRD. BEEONIA—FEELT
1. FER 6 EEFETHWEENS 3 DORERELEEL., TNSEEHITHEAS
bz 16 r— AL ERLZ. b, 2EEIL 30 HEl (5HE1iE=0.033m). 5057
#] (4 Ei8=0.020m) & L7,

BRHIERTZERB LSS

ZDONIF = —ADBITERTRERIBREFEINELD I ETHD. TN
T 0 B AEN S B VN TR E £ U BHENT. SRERFINICEENZ O
BRORMEEOBINC L VRESND Z EIZRD. BERFIRLOMEERANE X
515,

BBl — AR FRICRT. (A)(B) TH. BEBHERFIE L TR FI— s Z1TR0,
(C) Tl (A)(B) DHATIC L DERAERFIEEEL . RAAFELEELIEA
CFR—UERERLUE, BEBIZ (D) ELT 4 RIIDSRDBERINTDONVTONY
FI—UEERL, FTLRT Y TRERDZEEZTHEL 7.

(A) %5 1:Am-243 = Pu-239 = U-235 = Pa-231
(B) %3l 1:Pu-242 = U-238 = U-234 = Th-230 = Ra-226

(C) RF 1:Am-243 = Pu-239 = U-235 = Pa-231
%5 2:Pu-242 = U-238 = U-234 = Th-230 = Ra-226
727U BRI T O 3 r— AN FI—I Z2ERL Iz,
BEGATFTELL




rr—24 | U-235 | U-238 | U-234
3-1 0.80 | 0.10 | 0.10
3-2 0.33 | 0.33 | 0.33
3-3 0.10 | 0.40 | 0.40

(D) %% 1:Am-243 = Pu-239 = U-235 = Pa-231
25| 2:Pu-242 = U-238 = U-234 = Th-230 = Ra-226
%5 3:Am-241 = Np-237 = U-233 = Th-229
%5l 4:Pu-240 = U-236 = Th-232



8.2.2 [Release:F§H 58] BTEER

BHNS A-HEE(LEHIER
TRTOFT —ATBNT, HEPEICHT DY A LAT T OLRIZ. B
BT S I LI X BHHEFE I <, SFENEMTHET L L TREINL
FALAT YT ORT, —BNINHD (—BRHEOBM LUV ITEFTH LD

R a iz,

BHHIERIEZRB LSS
BERERFINGEEL. REEELEELE /T —ATOI(LAT T O LR

HEZEIRD SN AR TE.

Release 94 ART YT DERICDOVWTHEIRERDOE LY
UbZEEEDDHE.

o BEBEAEET S T LIck BHEEEIAN
o BREHEN L HHEERZEIT RN
T EMRIFT— IR OREN, BERIIRED Y A LXTF v T O LR,
. EHENBITEET D E LTI A LAT v T ERE
L7=BHDDHT,
o FALAT YT HERNDEDEERA

T, BETHD I EMNHERS N,




8.2.3 [Release/Meshnote:Z2RI5 &l BT — R /4R
BT, RITREZRBELHENED LRIZDONWT,
o BEIINTG A—F LS R-HE
o BRIRERFIEERBLZSE
DFZIZDONWT, Hiffi [Release:BHEIAE] THRA L — AR O%H1Z T Release/Meshnote

HaI—R ORI FI— T 2707,

fRITER
Release/Meshnote T — I & HIEE/N T A— Y EFARICEL S I HE/BEHE

RFEZE LUIZHE S bROBEICHERIR SN o7,



8.3 Meshnote 5B DHEEEICBAT I FI—0
8.3.1 FHEMLEIECRIT SRR

Meshnote I— K TIZEEE (S;) 1AM (C;) I LT, TRED Langmuir HIFRRE

EEETINTEALONS.
a,'C,'
1+ 6:C;

(ZZTHRE () BEEEERL. o, Gil3ZNTN, BRI ECRESNDREERTHS. )

AWZETIE. FRRMADEEELI TS I EICL D, IHHREEICETENFT—
pEERLE. BFr—A L LTI, RELSBERET 358 DL BERERIIEERE
LEBaEEE L.

S; = (81)

FRATHEER
Wy —ADREE S, EHHREEOREER LIS LKLY, BEFIEAD

HHEOBREIZLT 205, MOBEIIFENHLNEN ST,




8.3.2 Reservoir AREICEBE T 2 RERA

Reservoir DEEEE /8T A—& L LT, RN DFE/ ROBENOEZEIIHETLIN
FR—EEmRLUE,

VZERENBERES
T OEBAIZIL. Reservoir DEEELLI® D ZEICK D, BMOBEANOZEIZ <
Boniaholr. EWILDIFEL A, Reservoir ODEEERLI VTS, R

DEENE RENBMN T,

MRS HERIEE
ZOBEITIE. 1R N AOKENEITEH THRB T 2BENFET 2. RIRO
RIFT—UThH. Reservoir DERERE Lo —A TR, HiET2HFHER
» 5Nz, |

Reservoir DFEICEAT IR FI—IDELY
BRENH43 1T 1 2R R URNIC B BEBAITIE. Reservoir BEIEMREICE > THE
xns. Lil. FEHEEEIMED TAORWEEITIE. AHTHIZ Reservoir RICILE
75 <730, FNUERBEETILE D Flux R0 EVIRKDREMREEND.
D& Sz —ADHEITIE. Reservoir ICFIE/AZERIL

(ReservoirfbFg) x (BFREE)

THREINDDH. FENKENEER KBFDRIEICED, ZOXDIBEREHNN
SFT—EEMN S, ELEBRINTNS ZEARESNL.

F7 . Reservoir DEREIZ L BBORBEANDEEN NI EBRENT.



8.3.3 Mixing Cell 4Af5ICE T HRHERT

HRENEMTHRET 327 — ADNF I — 7 % Mixing Cell DFEFEE/NT A— FITERK
L7=. #8E LT, Mixing Cell DETEIZ X DMDRBE DEALIEERD 5EMh o7,

8.3.4 Reservoir/Mixing Cell Ai5ICE T 2BADE LD

P EIZRENS X SIC, Reservoir/Mixing Cell DEEEZ(LI ¥ D Z LR KX BHOREE
13RS NN o, Z3UL, Meshnote I—F ERICHBWNT, Reservoir, Mixing Cell O
HREITERAGERET 2ENTOAEREL. ZRHEMSEEEE5XT, BEMZM
DEITENCE > TOBTRTOREMF OB A RFIRE>TLEILDTHS D,




8.3.5 hTF/KE Qmix |[CBIT B RREMRF

RED B TR T 2 — ADR Y FI— 7% Qmix DEE/NT A—FIZERELTZ,

BinER
Qmix(m?) 10 | 108 102 10* 100 1071
HHEE (10-5mol/yr) | 3.800 | 3.800 | 3.796 | 3.759 | 3.426 | 1.816
Qmix=10*N5DTN | — 0.00% | 0.11% | 1.08% | 9.84% | 52.2%

Qmix % 10° ~ 10t & D/NE < &3 &, BEITINBADHHIEHIVINE <72 VEED. Qmix
BINE ST BITHENEBADHHEAVNE <725, ZIUL. BERIERAOBHZED

(MizingCeliZBVT D]E) x (Qmiz)

T DEZ5NB%,. Qmix AVNE WA — X TE Mixing Cell IZIRA L TELEE
BANEAEEIIIHHE TERLRB DI IZHETH S LEHDNS.

8.3.6 BEESREESEREICDONT

FRER SIS ERNE B ERLRIICEA L, F1ARAT vy T HREIUIRL
TELBDINERLINFI—I 271827z,

RARER
(5%) F—RA1 | T—A2 | T—A3:
B/INEHEA (yr) (2.15 x 105) | 2.15 x 10! | 2.15 x 10% | 2.15 x 10
BRYALAT VT (yr) (3294) 2.47 30.0 7.7

BT — VBT B T A LATY T DEKEL. FRERFIP T—EENWHEEZ
OREICEHhETHEMICRESN. EOF—ATH R B N/ D E VB
BEEirLiBhs 2 &ik<. EUKEETETNWS I LR TES.



9. [Release/Meshnote] KFEEMADE LD

REFERE T, BEEICSHREZT 7 41— VR EERTARITI—R Release & Meshnote
IZDNWT, KBRS — A TORFI—T #1720, VEEESS - Sl r—
ATHRILTEHDNIIDNTERZMA -, TORRE.

Release: B8 EHENBEMTHET S EEEL., BFEGR

At = fs%(Ar)2 (9.1)

R=1+ 86Kd-p (9.2)

(ZZTAT:FALAT YT (yr). RAEIERRE. Ar/ENE. D3REERE (m?/yr)
€ (ZBRE . KdHDERE (m3/kg). p FBEMEEE (kg/m?) kB (1.00) TH5. )
DT, BLDYALAT VT LRRERER., FERIIPTHRO/NSNDHDITER
EEzY=120

Release/Meshnote: ZE & FEEEAER

Release 100 DEEEN S  |/E0IRCN 15 HELLE

(Ar= 0.0098m) (Ar = 0.065m)
BRE 05N 7HEILLLE
(Ar = 0.140)
Meshnote 100 2EEENS B|RE 01BN 20 HFLLE
(Ar= 0.0098m) (Ar = 0.049m)
BRE0.5%LN 7T AEIELE
(Ar = 0.140)
EREBRICRETNIEL N

Z EBRENTZ.
AU T DL IREAHICEDBDTHS 5. Bl ERMICRENENERET DK
#HiZ. HBZ2NVHNTOREIRICL > TREEIND, ZORAEIMFTEETRDORITRD




DOIL. B EEERORNEOEIV TR S EBDbND, EA. FITTICERESEIN
HI BN, BB/ ERSRIS D &L, MRBEEORNA)L TORERRE K
T B EZDENT/HIEN,
BEoT. FENEEOREIIZ I TRESNASZEIIARD, ZNEEXDDHWEEEDON
F— TEERTH D, ZOD. & VERET—ATHRRCEEITNDOLEDNDS.
—7 . Meshnote R DHEAEICREL TH

o EEHEAE BT DMORBE KEH

o EREMREITHET Reservoir(FEl). Mixing Cell(SMEl) DR, HIT/KE
(Qmix) HRITHERICRITTZE

o HENY A LAT v TRERBEDZ LN

B9 ARRETAMT b NIz,

IS BT B ROBE / REREICDOWTIE. BEREEEL IR THREORBEI
EENRNT EAEND 51Tz,

Reservoir,Mixing Cell D{EFE. HIT/KE (Qmix) . BREBOREDHIIFEERIT
L. BOBEBKZETIEZHOTRENI EBRINL.

F7. RRENENVKBEOEEF TR, FUISLENY ALAT YT BIRESNDS
BRI,

TN 5. Meshnote DRFFEIREFE. £/ 2EEOREZEEL THWS &I
EDLOREEEDNG, & ARETIIEELRVEETS, HOORAT v TRIC
S E TS DDEREND ZEICE B0, BOORAT v TURIL. RERIIEH
DEBBOBETLEEHEL TNWD T &iTk2d, JRUTEKD, ét)b/é&'@%iél}f—-
BEMBEOBRLNT ALAT v TBRESND,
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