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Integration of Software for Scenario Exploration

Kiyoshi Oyamada*, Takao Ikeda*
Abstract

The scenario exploration methodology using shadow models is a variation of the
environmental simulation method. Key aspect of the scenario exploration is the use of
shadow models which are not corresponding to any specific assumptions on physical
processes and, instead, abstract their general features relevant to the effects on nuclide
transport in a general manner so that benefit of using simulation approach can be
maximized. In developing the shadow models, all the modelling options that have not
yet been denied by the experts are kept and pérametrized in a very ge'neral framework.
This, in turn, enables one to treat various types of the uncertainty in performance
assessment, i.e., scenario uncertainty, conceptual model uncertainty, mathematical
model uncertainty and parameter uhcertainty, in a common framework of uncertainty /
sensitivity analysis.
Objective of the current study is to review / modify the tools which have been
developed separately and, thence, not fully consistent from one to the other and to
integrate them into a unified methodology and software. Tasks for this are;
1. modification / integration of tools for scenario exploration of nuclide transport in
the EBS and the near-field host rock,
2. verification of the software modified and integrated,

3. installation of the software at INC.

This work was performed by JGC Corporation under contract with Japan Nuclear Cycle
Development Agency.

JNC Liaison: System Analysis Group, Waste Isolation Research Division, Waste Management
and Fuel Cycle Research Center, Tokai Works

*Project Management Department, JGC Corpration
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C=A-B= _ (2.3)
-B, if B>0

THBZENE, QAR ZREE C DAL OWTOFERICEZEET &
NEEETH B
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HEODERNOERAHBREEREICET2NENEERT B,

C>0 HER(LFERY
C<0 HBHWNILC=0 BEOHIRLZEME,

2213 MBRLBICEET AT A—%
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WaAEPEEMERE | A R [mol/m3]
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z;,.cgn

o=
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VI TODOF T aronThihickDEEIN S,

BB, B2222ICEENHHMOBEETIHPEELOFOERIILLTOED
TH B, |
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¥, BREEERMIBEREEORDZEWIEIBRICETI /S5 A—F 08
ELFETH B,

F 2222 KHEICETANT A-F

LRBIKEE P, LAE [m]
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F IV —hRik Vp KRR E [m/s]
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(3)HEER{L

=7 74— REEROMIKEENEEOBMIT. Fr > FIVRUT YT
ARCEREYH 5 VIRRND SBAT A HIRLZREYE WA BE. &
Bniias ) —h2ERK, &) KEB3BbDTHB. LT, INSHOPEI
Ko THEEINBHIMEEEE N L OREDBERVEHZ»r — BV TR
BTBEME, BATRREMEO ISy VAL, BENMEENETS LIk
D BRSSO EBE LB S RETORYOREDONT > XITEEL T
W5,

WEEEBIER L7 74—V FEEFEES T vy RUTF L oTn b1
TEBN T, HEREZEEREOT7DL POBHICER L., TOBEHICET 2EM
AFBRELTERMELTWE, LnLARSE, ZOFETIE. 70V OB
BEBEITIRLOEHERHATAEDIIEEHOATy TEHENBHELERD,
ZDDIFHHEHENE L ETI2BR2EENC B BEEHERTSZ
ENHOTH LW ERDELN R, FIT, SEEERLEEST
¥ FUEFIIVTE, Tiger BT DERLESZ L LT, #EIEREYED
RIS/ B/ 28,/ < M) 7 AEBEE D W TORBS HRER EHIENICE
LZ&&Li. BEU, ZEOBETRIREN 2 BNICERT S22, &0 —
ABIICEZREFICBT 2EERVRS BITHEZET S I EEHE
TRV, 22T, Z2TE. BERTEEEIZEA L. miRkbEEEY
BOEE AW, BEERZET2HHOBE (XDIERICII, BREER2D
OHMEE) BREETHIRDIZOITARFENZHDET S,

UEDREDTFI. A R B IcBET 5 5EORG/ B/ 58,/ < M) & %
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64 _d dA Y d6 VA, _ dA,
o _&@%y&J—Ef_qM&HﬂM%%”J
: T2
d0.B
< =-0,RB
af [ ( c) |
30,4 a[ BA,,J
A =—9,D —"|-6,RB 2.10
2= | 0,0, = |~ 6,R(B,) (2.10)
90,8, __
at QHIR(BHI)
a(22)- 409
DEZEDIEITED,
20,(A.-B)_ 9 3ACJ_ J6. A, 24,
= = &(echv £ et f8.D. e
T2
aBm(Am B Bm) — __q__[ %)
31‘ —ax ngm ax (2'11)
Axg)=a00

2B5, HU. EREBWTTEE ¢ B m EZENENTF v R NVETITT b
Y7 ZABETHDOEL. T M) 7 ZARDRER (y=l+a2) TI Neuman L%,
T, ERAMRICTRAOS Y > 7 a s TRBEL TS v I Z0EREE
RIETDRICEREENRESNS, 2B, 4L E3H9EBETHY, D IR
AZERRDOSTFIERETH 2, 512, BHEEEORELD

A, if B=0
C=A-B= _ (2.12)
=B, if B>0

THBZENS, QARETHZREH C DA DODVWTOFEBRICEEZETI &
WHRETH B '



30,C, d aC.\ d6,vC, ac,
ce . J 2 d [ ¢’ e m
at {& [gc A4 ax ) ax + famDm 3)) ‘:E}H(CC)
T2
20,C, d acC
m=m . m H . .
s~ 2 (0,0, %= u(c,) .13)

8L, H( ) 1 Heaviside AT v TEHTH B, =7 74 —)) FEEDKES
T2y RUETNVE, FroxNVADOIEBI? A ROFy >RV ETRY S
AHNTO B OFREICEDE A OPHEIRESEMZ 0 THBHDETB),
BZ6NEFv RIVBREKEBLEECH LU TRIYREZH/BETHZEICED C
DRATOTO7 71V ORKGELERERTS, 2L T, LTFOMERBRANC
HOEZRNOLEANHIRLEREITET 2N ENEEET S, '

C>0 HERLFRE
C<0 HBDNWILC=0 BEOMERZEEE

7% 2.2.2.3 HER(LRICEET BN T A—%

WaAEPREWEIBE | A &R E [mol/m’]
Fx R INVNEERE | B, A —E [moV/m’]
T b)Y ANRERYIEE | B, ErfEl — [mol/m’)
(OHZFERAT

STV 74— REBEPEEERT I Y FUETIEBWTD, BEZESDR-
TABRBERLE Y N —TF (B—7)—7), ROBTLRWEEDHD )
—7 (BTN —T) EWSZOEEX, INSZD0F N — TR TIIHEER
RIRRRICE D BESBSTON B bDET B, |

UEDRFEDOTIZ, B—RUBEZOBREEE N —FICDWTORIE/ S8
SRR M) I ZmEARREBU T o g/ kEh s,



o8c 9 BN 9008 cM dar, ¢
e — " \gd cre | ZWeFe®e g R (1) (2) 9 D Zmtm
at ax[ 4 ax 3x (4 ( )+f mTm ay _tl

=

39 C __6 R ( E]),cgg))

5 _
(1) 0]
_ 395:,,, _ jx[e D, 30-‘5;:,,, J e,,,&,( ), (2)) . | (2.14)

m ? nr
(x2)- )

BL. ¢ 3LBETH)., LIEFERSTIBREEES V—T%, TR
F v ORNVEROT MU ZAEFNENET., 2. ok LIZENBNE—IB
B 2 ) — 7 ORISR O P REE IR L, ATNY 7 0%
& ERBRICEZEEINS, _

E 2224 BEBITICETHNI A4

90 Y
gm _BmRn( (1 (2))

T MU AZERFD D, R R EIC —7E [m’/s]
S TR

Fy RI)VHEOREE | 4 FERIE I —E [m]
BE OMERREEEICBT a, 2RE DR [
LE—RRTET N —7D B. |
EIHBRE R UBTRE
HERILZREICBTSE— | a*, 2REOBEK (-]
W 28 27 ) — 7 D SR B,

BB U BREE
B OHIREEEEITBIT y7. RN —F [1/s]
2 GRS 2 ) — T O 7

R A RO EE RE
HERICFREICB T 0 | 4, FERIESIC—F [1/s]

i 7 N— T D nF,

HE R RIS EE




23V 7 MUz TR EOEERE

ERUEZBEDERAEL 2 BEMTTINIE, Tiger 2E@ & U THERLEZER
7V —/NTd % Shadow TIGER Ko TfEEINS, /2.  Shadow TIGER @
AN T 7 A VIR T BHEET O D O KBEDO N Y F 7 5 1 N B/ER
T B0z, STRIDER (AT/NY 7 28k & L TEET 588) R STEPPER

(AINU7 2 -BZREFVCLBERTHEE) L032007) 7Ot
Y EERL . | |

NoFTr1N

231V 7 MIx TR

ZT7 74 =N FEETEERT S Y FUT TV EBEMICEET 52012,
Shadow Tiger I&. F9, &EF ¥ RN ER 232 I RTEICEILEENY >V 5
AW TR EBEEL T 5,



TR AR

AN 7R

BN Y  Fy RN

2.3.2 Shadow TIGER O ZeEjBEE 4L

M 232 IR ZREEBESbLICE L T, #HIER{EEREWEICTDOWTOBITH
B, MRICEERTHFEROEMENTON S, ZOB, TRIIRTRICE
IR 7B WTEEEZEEL. HIbT2E0BETFIRERERIND.

233 BBl BT s BEREMNE



(2.15)

(dc) ¢, ,—c

\ng 6}’/2

BL, 6x ROy IZ2NENF v >RIVERET M) 2 AEOVIILDEST
B2 (ATNUTHTIE, TV ZABYZEELABETRRLSNS),

E77, Vv riaikBnTiE. UTORICBERCRT S v 7 A QEEH
MEREEEIND,

(2.16)



3. BRERTUMERERLAGY — )
3.1 STRIDER
sﬂmmmmjyvfw77u&—&ayﬁﬁb,Wzﬁ
~ STRIDER Casel

EVWIIAXREEXDIEREIVDEETAHILNTES. ZO. 77U Y
—Yallst T QI EREEROTA LY MRS D ZENBETH S,

STRIDER @-f > 7w M, — I, LT 2E5,
KEYWORD argument] (argument?, argument3)

IIT. AAR—TFIDFDN. AARELVEFRTRESNAL THERSR
VW, BB, BFTESHHEYA TEL TR wi E—570) R log Giksy
—5H) WA THD. £/, UTOF—U—RTHEICW, B, E, C, KU'M
NHDbOIL. ERTN, BERER. BREM, O34, Fv 2R, RO b
)7 AR T3,

() Jarssarbo—)b

NRUNS $istHIfReR 0 7 — 23K
(FE)

SEED EEELEOEHDI—F
(i 18)

RUNTIME & B4 — X DEEER O LR
(Ff8E)

(2) BEFEDD O

W-CONTAINMENT-TIME F—/N\—/%vw 7 [E & HIfE
(TR (L) (Gf/m&1 )



W-DISSOLUTION-TIME  7j 5 Z & Hi i
(TR (£ (751 7)

(3) IR

W-RADIUS BEZEREE

(i

B-RADIUS fREMER
(B

E-RADIUS ®W3HEE
(& f&)

WBE-LENGTH BEEAEX
(BE)

E-RADIUS % 3
(&) |
C-LENGTH F ¥ XIES
($1E)

@) HE _
W-POROSITY |EZE(RZEiR%E
(B fE)

B-POROSITY #RiE# 2R 2R
(B &)

E-POROSITY W3 HisiZefi R
(BiE) |
M-POROSITY < 1) ZZEfa%
(BiE)

W-DENSITY BEEE(LiEE
(B fE)

B-DENSITY fE@EMEE

(B fE)

i

E-DENSITY W23 A5
(cfE)



M-DENSITY < hU V7 ABE
(BE) '

(5) BERUE

CBEEME. —ERREZOBNMEENE L SN AMIRER S, BICEKRR
0 DREMER X C=AEh, TNENOESIRENICEDLNS, £k, W
BHEROES B—EEUT &R0 258, T OERO TG EIER &
F—RAadhs, ab, BEATORELE CREMREESOENERAT
TH5,

B-INNER-CELLS $E&EHM P EIEISA L 8%
($ &)

B-OUTER-CELLS #&EMARIERN IV
(&)

C-CELLS F % > RJVATIVE
(3 fE)

M-CELLS < U7 AREIVER
(B fED

(6) IR L

BHEON— 3@ STRIDER [FE—H2WIE, BEO 2 ZFEEZRIES
EMAIRETH Y. BEROEEIUTOF——RickoTHEEINS,

NO-OF-NUCLIDES &
(&)

Lz, BEEEORERUTOF—U—-RECLoTHEETNS,

NUCLIDE  (E#E4) (E{RUEH) (1 2R R 1)



M-C-ALPHA1 < bV 7 AHGHHIRE O S — iR E
(FFR) (LFE) (BfF& 1)

M-C-ALPHA2 < U 7 Z IR R O 55— B R
(FRE) (BB (&1 7)

C-C-BETA1  F v >RV ik i O 55— Hi iR

(TR (LB GBfFy17)
C-C-BETA2 T v > RIFFEBREEDOE _HSBE
(FBR) (EBR) 5z 1)

C-C-BETA3 F v RNV EERMEEOE=ZMSRE
(FB) (BB (&1 ) |

M-R-ALPHA < h U7 AREEIEGRERIC BT 2 BERE
(FRR) (EBR) (351 7)

C-R-BETA  F¥ ORI EEBFHEIC BT 2B TR
(FER) (EFB) (hf& 1)

M-A0 < b I AFEEHERROE—SE
(B E)

M-A1 < b7 APEEHEREOE _ Ak
(FFB) (LFB) (&) |

C-B0 < b7 AREERMEEDE —LE
(BfE)

C-Bl < MU ARFEBREEDHE _AE
(BB

C-B2 <MY AREEBRREEDE =
(T (LRR) (D1 7)

WBE-C-ALPHA1 AN 7HEEGEEEEROE—GRBE
(FH) (L) (&A1)

WBE -C-ALPHA2 AN 7HEGEHGRROE_HaiBE
(FER) (LB (/&A1)

WBE -C-BETA1 AU 7SR REE QS —HRRE
(TR (LR (B EF 1)

WBE -C-BETA2  AINU 7GR FTEEOE_HimiBE



(FFR) (LB (& A7)
WBE -C-BETA3 ANV 7HESBHEEOE=HSEE
(FEB) (L) BHFHF1 )
WBE -R-ALPHA ANV 7 HREEHEEREIC BT 2 B IEREK
(TR (EFR) (S5 -1
 WBE-RBETA ATNU 7 EHSHEEC BT 5 BERK
(FIB) (L) (&)

WBE-Al AT 7 HEEMRR 0S4k

(TR (LB (9H& 1)

WBE -B2 AN 7 HREEEHEEOE =55
(T (EFB) (v -17)

WBECM-K HER{ZEFICBITSTT7 N (£8)

- (TR (ERR) (5 17)

WBECM-m 10 FIZHTA5RHEEREHEGE (£8)

(TR (LEE) (B#H&17)

WBECM-mu I I BRRFES ) —T 105 DANORSEEER (£5)
(TB®) (LR (&) |
WBECM-mu_I1 I #RFEET I —T 0056 INORGEEFEE (£28)
(FBR) (EEB) (&1 7)

WBECM-DIFFUSION  ZERRHiLERE (&)

(FfE)

BEDNSA—FDIE, EEHAREBEREEOMICIIIEBEBEMRNERE
ENTBD. AR,

M-C-ALPHA1 le-11 0.1 log

M-R-ALPHA 1 le5 log

EHEELAES, PEERREROE—HSEEIL. le-11~0.1Ra OHEMNSY



TV TENDLEERD,

(M AN 7&#

B-FRACTURE-START & F 4y

(PR (LR (351 7)

. B-FRACTURE-DURATION  @Z4757r i

(TR (LR (9517

B-FRACTURESIZE BEMAESAES (EX0EE)
(PR (EBR) (BfR&-17)

B-FRACTURE-CONDUCTIVITY &ZEEROBEMEKGE
(PR (LR Bwmy-17)

(8) =7 74— REEhF v RV
NO-OF-CHANNELS Rvw bU—ZHOF ¥ > RIVEK
(B fE=1)
C-TRANSMISS-MIN  B/KEGEK OB /ME
(FER) (LB (&)
'C-TRANSMISS-MAX ZEKEREOBKXE
(FE) (L) (&1 2)
C-FRACTURE-WIDTH &Z41E
(FRR) (ERR) (&1 7)
C-FLOW-WET  BE{7@ RSz D SHRERE
(FER) (ERR) W& -17)
B-DISPERSION A T/NV 7 Hor 8GR
(FE) (LR (s 1)
C-DISPERSION  F ¥ RNV EURE
(TR (L) /51 7) |
C-A-FACTOR FIOE & BKERECEHIE & OFE O EE
(TR (LB &1 )
C-APERTURE-STEPS B DIEDRMZELZ T 5 /20 O
(TR (L) (v 1)
C-START-INC B O EsE RS



(TR (EBB) (B5H&17)

C-DURATION-INC B OIESAMEEGEE TICET SRR
(FRE) (EBR) (BHFA1 )

C-DURATION-MAX  5KB8 O iEHkigeFH

(FBR) (EFB) (35 17)

 C-DURATION-DEC  BAOIES/MEZIE F TIZ ET 2 R
(FR) (LB (%1 7)

M-DEPTH < b7 ZFEIRS
(FER) (ERR) (RF17)

9) Bh7kEIE

EC-HYD-START  Ei/KAECHE AR
(FER) (kBB (D& 1)
EC-HYD-DURATION S AEhKEAI ks R
(FRR) (LR (w12

C-HYD-PMIN ZEFE/NME

(PR (L) (BFw&47)

C-HYD-PMAX EEZAE

(FEE) (EBRE) (&4 )

(10) HER{LEEE

W-GEOCHEM-START  BEZEMA NS OMERL2RE YHE it A BB
(FIR) (ERR) (Y1)

W-GEOCHEM-DURATION  BEZE{k/ S D #1ER( B%;%E W i A A ot $0
(FRRY (EFR) (51 7) :

W-GEOCHEM-STRENGTH  FEZE{A) b MBS R Y E R E
(FBRY (L) (A5 1)

C-GEOCHEM-START  F v 2RIV 5 OMBR{LEE R %S 7 A BB raEE1
(FEB) (LFB)Y (&1 7)
C- GEOCHEM DURATION F ¥ >IN 5G @i&iﬂba&ﬂ%"%ﬁ{*lﬁ%ﬂﬂﬁﬁ



(PR (LR (351 7)
C-GEQOCHEM-STRENGTH F ¥ )5 QIR RS EihiE
(FEE) (BB (&1 )

W-BUFFER HiER({LZEEWEICHNT 5 BEEOEHES
(B (R 3517

B-BUFFER HiIR{LZEEMEICT 2BEM OBEES
(FIR) (L) (HFr-1 )

E-BUFFER HER(LZREEMEIINT 205 HBOEHEEH
(FER) (LB (&1 )

C-BUFFER HER{LZEEME IR T 2 F v > RN OEERES
(FBR) (LEFR) (&A1) |
M-BUFFER HIER(LZZREWEICHNTSH Y MU 7 X OERERE
(FER®) (LR (G3H&-17)

(1DHEH

SRR :
OUTPUT-FILE type [units] position

BIEETDHIEICE>THAENS, 22T, F14T7ELTIRISY I AHD
WIEIREN, F, B ELTlidmol 2 WL BgAEETE 5,

HAEHEE,. OUTPUT-TIMES OF—U— REBWTHZISROBIZIET X
nas,

OUTPUT-TIMES  START-TIME = 1e0
OUTPUT-TIMES  FINAL-TIME =~ le7

OUTPUT-TIMES NUMBER-OF-TIMES 1 LIN

3.2 STEPPER



STEPPER 132>V =7 7U4s—2aTHY, MS-DOS 7O tni
2P

Stepper Casel

CEVWSORYREERBILRIVEETHIENTES, ZOK, TTUS
—3allstp T AIVERBEROT ALY MRS DI EHBRETH D,

STEPPER O > 7y M3, —&i, B\TORXEHRS.
KEYWORD argument! (argument2, argument3)

ZZ Ty ARB—TI2THI. AARELWERTARAINZL TR
L)O

OWA=TA-FNa A Ss Tyl
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f$+5%— 1 STRIDER AN 7 7 4 WA

NRUNS 200
SEED 154
RUN-TIME le7

# THROUGHOUT, THE SUBDOMAIN FOR WHICH A PARBMETER IS
# RELEVANT HAS BEEN PREPENDED, EVEN WHERE IT IS OBVIOUS
# WHICH IS THE RELEVANT SUBDOMAIN

# containment parameters
W~-CONTAINMENT-TIME 1e0 le6 log
W-DISSOLUTION-TIME ie0 le6 log

# geometry

W-RADIUS 0.41
B-RADIUS i.11
E-RADIUS 1.61
WBE-LENGTH 2.14
C~-LENGTH . - 100

# structure

W-PCROSITY 0.4

B-POROSITY 0.4

E-POROSITY 0.1

M-POROSITY 0.02

W-DENSITY 2700

B-DENSITY 2700

E~DENSITY 2700

C-DENSITY 1

M-DENSITY 2600

# discretisation

B-INNER-CELLS 5
B~-QUTER-CELLS 5

C-CELLS 10

M-CELLS 3
NO-QF-NUCLIDES 2

NUCLIDE Np-237 2.14e¢6 1.86
M-C-ALPHAZL le-11 0.1 1log
M-C-ALPHAZ le-11 0.1 log
C-C-BETAl le-11 0.1 1iog
C-C-BETAZ le-11 0.1 1log
C-C-BETA3 le-11 0.1 1log
M-R-ALFHA 1 leS log
C-R-BETA 1 le3 1log
M-AQ 1

M-A1 0 2 uni
C-B0 1

C-B1l le-3

C-B2 0 2 uni
WBE-C~ALPHAL le-11 0.1 1log

§E-1.1



WBE-C-ALPHARZ le-11 0.1 log
WBE-C-BETAL le-11 0.1 1log
WBE-C-BETAZ2 le-11 0.1 1log
WBE-C—-BETA3 le-11 0.1 1log
WBE-R-ALPHA 1 led log
WBE-R-BETA 1 le3 1o
WBE-Al 0] 2 uni
WBE-B2 0 2 uni
WBECM-K 0 10  uni
WBECM-m 1

WBECM-mu I IT le-6 1  log
WBECM-mu_II I le-6 1 log
WBECM-DIFFUSION 0.01

NUCLIDE Th-229 7340 9.6e-5
M-C-ALPHAl le-11 0.1 1log
M~-C-ALPHAZ le-11 0.1 log
C-C-BETALl le-11 0.1 log
C-C-BETAZ2 le-11 0.1 log
C-C~BETA3 le-11 0.1 log
M-R-ALPHA 1 leb log
C-R-BETA 1 le3 1log
M-AQ 1

M-A1 0 2 uni
C-BO 1

C-B1 le-3

C-B2 0 2 uni

WBE~C~ALPHAIL
WBE-C-ALPHAZ
WBE-C-~BETAL
WBE-C-BETAZ
WBE-C-BETA3
WBE-R-ALPHA
WBE-R-BETA
WBE-R1

WBE-BZ
WBECM-K
WBECM-m
WBECM-mu_TI IT
WBECM-mu_II I
WBECM-DIFFUSION

B-FRACTURE-START

B-FRACTURE-DURATION

B~-FRACTURE-SIZE

B-FRACTURE-CONDUCTIVITY le-7 le3

NO-OF-CHANNELS
C-TRANSMISS-MIN
C-TRANSMISS-MAX
C-FRACTURE-WIDTH
C-FLOW-WET
B-DISPERSION
C-DISPERSICHN

C-A-FACTOR
C-APERTURE-STEPS

ie-11 0.1 log
le-11 0.1 log
.le~11 0.1 1log
le-11 0.1 log
le-11 0.1 log

5e-4 5e-3 uni
4

fFF-1.2

log

1 leb 1log
1 le3 log
o 2 unit
4] 2 uni
0 10 uni
1
le-6 1 leg
le-6 1 log
0.01
1e0 1e7 log
ie0 1e7 log
-0 1 uni
i
ile-7 le3 log
ie~7 le3 log
le-1 lel iog
le-3 1 log
1 100 wuni
1 100 uni



C-START-INC

C~DURATION-INC
C-DURATION-MAX
C-DURATION-DEC

M-DEPTH

BEC-HYD-START
BEC-HYD-DURATION
B-HYD-PMIN
B-HYD-PMAX

EC-HYD-START
EC-HYD-DURATION
C-HYD-PMIN
C-EYD-PMAX

W-GEOCHEM-START

W—-GEOCHEM-DURATION 1

0.1

0.1

le-1

0.1

le-1

1

led log
le-1 1le6 log
le-1 1e6 log
le-1 1le6t log

1

uni

le6é log
le-1 1le6 log
le-3 1le-1

le2

log
log

le6 log
le-1 1le6 log
le-3 1le-1

le2

log
log

le? log

le7 1log

W-GEQCHEM-STRENGTH le-3 1le3 log

C-GEQOCHEM-START

C~GEOCHEM-DURATION 1

1

le?7 log

ie7 log

C-GECCHEM-STRENGTH 1le-3 1le3 log

W-BUFFER
B-BUFFER
E-BUFFER
C-BUFFER
M-BUFFER

le-2
le-2
le-2
le-2
le-2

le5
lebs
leb
1le5
leb

log
log
log
log
log

{F4%-1.3



45— 2 STEPPER AJ]7 7 4 M4

NRUNS 5

SEED 154
RUN-FIME le7
NO-QF-EBS-CHANNELS 1

NO-OF-EBS-CHANNEL~-CELLS 5
NO-OF-EBS~-MATRIX-CELLS 3

WASTEFORM-VOLUME 1.
WASTEFORM-SA 1.
EBS-INNER-RADIUS 0.2
EBS-OUTER-RADIUS 0.7
EBS-SWITCH-TIMES 1 10000 log
EBS~POROSITY 0.3
EBS-DIFFUSION le-2 le~2 uni
EBS-CONDUCTIVITY 0.1 0.1 wuni
EBS-BUFFER-CAPACITY 1 100 uni
EBS-DENSITY 2600.
NO-OF~-NUCLIDES 2

NUCLIDE Np-237 2.14e6 148.8
C-ALPHAL le-11 0.1 1log
C-ALPHAZ le-11 0.1 1log
C-BETAL le-311 0.1 1log
C-BETAZ le-11 0.1 1log
"C-BETA3 le-1i 0.1 log

y:\4] 1

Al 0 2 uni

BO 1

B1 le-3

B2 0 2 uni

R-ALPHA 1 leb 1log
R~-BETA i le3 log

X 0 10 uni

m 1 :

rau_I TTI le-6 1 log

mu IT T le-% 1 log
NUCLIDE Th-229 7340 9.6e-5
C-ALPHAL le-11 0.1 log
C-ALPEAZ le-11 0.1 1log
C-BETAl . le-11 0.1 1log
C-BETAZ2 le-11 0.1 1log
C-BETA3 le-11 0.1 1log

A 1

Al 0 2 uni

BO 1

Bl le-3

B2 0 2 uni

R-ALPHA 1 leb log

R-BETA _ 1 le3 leg

K 4] 10  uni

2.1



m
ma_I IT
me_ II T

NO-OF-CHANNELS
CHANNEL-CELLS
CHANNEL-LENGTH
TRANSMISS-MIN
TRANSMISS-MAX
FRACTURE-WIBTH
FLOW-WET
DISPERSION

le-6 1 log
le-6 1 log
1

10

100

le-7 1le3 log
le-7 le3 log
leZ 1led log
le-3 1 log
1 100 1log

CHANNEL-DIFFUSION 0

CHANNEL-BUFFER
CHANNEL~DENSITY

A
APERTURE-STEPS
START-INC
DURATION~INC
DURAT ION-MAX
DURATION-DEC

MATRIX-CELLS
MATRIX-DEPTH

MATRIX-POROSITY
MATRIX-DIFFUSION

MATRIX-BUFFER
MATRIX-DENSITY

HYD-S3TART
HYD-DURATION
HYD-PMIN
HYD-PMAX

GEOCHEM-START

GEOCHEM-DURATICN 100

le-5
0

b5e-4 5e-3 uni

4

0.1 1le6 log
le-1 1le6 1log
le-1 le6 log
le-1 le6 log

3

0 1
0.02
0.001578
le-2 1le5 leg
2600

uni

0.1 1leé log

le-1 leé log

le-3 1 log

1 1 log

1 leé 1log
le7 log

GEOCHEM-STRENGTH 1le-3 1le3 log

OUTPUT-FILE
OUTPUT-FILE

OUTPUT-TIMES
OUTPUT~TIMES
OUTPUT-TIMES

CONTROL
CONTROL
CONTROL

FLUX Bg
PEAK-FLUX  Bgq
START-TIME
FINAL-TIME

NUMBER~-OF-TIMES 71 GEO

SCALE ALL le-7
MATRIX-REF 2
CPU-LIMIT 300

95
85

1e0
le?

¥ §%-2.2



