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Preliminary Post-closure Safety Assessment of Disposal System
for Disused Sealed Radioactive Source
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FNC Technology Co.

ABSTRACT

An optimum disposal plan of disused sealed radioactive sources (DSRSs) should be established to ensure long-term
disposal safety at the low- and intermediate-level radioactive waste (LILW) disposal facility in Gyeongju. In this study, an
optimum disposal system was suggested and preliminary post-closure safety assessment was performed. The DSRSs
disposal system was composed of a rock cavern and near surface disposal facilities at the Gyeongju LILW disposal
facility. The assessment was conducted using GoldSim program, and probabilistic assessment and sensitivity analysis were
implemented to evaluate the uncertainties in the input parameters of natural barriers. Deterministic and probabilistic
calculations indicated that the maximum dose was below the regulatory limits (0.1 mSvyr™ for the normal scenario, 1
mSvyr~! for the well scenario). It was concluded that the DSRSs disposal system would maintain environmental safety
over a long-time. Moreover, the partition coefficient of Np in host rock, Darcy velocity in host rock, and density of the
host rock were the most sensitive parameters in predicting exposure dose in the safety assessment.

Key words : Disused sealed radioactive source, Disposal facility, Post-closure safety assessment, Sensitivity analysis,
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Fig. 1. Conceptual model for the DSRS disposal system.

J. Soil Groundwater Environ. Vol. 22(4), p. 33~48, 2017

ler‘.e T




28l ) ZF Ae] Aaslfrs A=23ke] 7hddde] gl
o] HPAoE MAEER T A Jid 2dd F
A ESAEAES] HdE Y HEAIZE E B
U3 A= HUSAAY HEAIZEA 9] 2t A
oA 28 PMIATL Aslsol| wet olsslal
HEHoR AN EFEo] AT wF
QIS FEE EJHEAALY] HALE, ZARS, A
qo] g BEele 7t A JiE Rdy) FYstal HE
Zo=g AeAllMe ks FEE F AN T
Ws &0 dog ARkt

Fig. 12 #AE5-49 53R MEEE et
FSEAREAVAA A HHE A2 E ek 7Y
TR QIsle] ZsPdeld] THelal AlIE o] WA
T2 Al BalEo] olF @l o3 ZAIY
ke Aor Rt 2AFHS 384
AYER W) slglen FAYEES F3FA%
a3t 1400d% o]dolle FABE Aol 100%
A= o]%o]| B dslEl= Z10F 7FISITHKHNP,
2008). ZAIYGS AT AT AAGY FEA Fnt
o= ofFsiy o W Aol w} o) Esles Ry
st FTARAVES B3] YRR AR
dee =& Ay IFE At e ARAAd
WHE &3l A1 W= T irdeEs J5S ¢
Fol| gall=lo] o]F @l o8l ZARH@FEH W)
S FRlEE RdEiA). 3 WS St WAL
QEFE BX3F 0T o)FshH oF @l o8l dig
02 o]53les Helgsint.

FTEATAIEY BSARAIENN FHHOZ sl
5w} olEse WAMIEES v AEjAIS] A
(Geosphere Biosphere Interface, GBI IZFcto =
ofFsle ZoF RAFATE A AU Al AN
L T e ® o] slYdS GBIE 8, ¢
E AU Al MAMEES BT 9EE o]Edle $&
< GBIZ 3l3th. AEAIZE] B HEAIAES] 7lid 2d
2 FEAEAAET ETARAEAAA o]sg AP EE
o] IS GBIoIA AA3la o5 F3ll Ag3de] TF
AFE ARRIES a3t o] W AP THE FAEA
At FZAEANEL] Alelol] EAskE AR 71T

Asfrreol WeE dFolEs AUR|es B A
o] WRrMdElE T2 IRIY XY HAMISE
=l thgt AU E 27 7 e m AAsint
o] wj AEFA|e] AxHell= tEAR] 77}t EAISHA

Fe Ao ST,

o

o of & r
o 18
o & fo ox IF

|

i

REEEDERTR 35

PRI Qe ARAES T A e
of WA 4BE THA gon] d7IEelN 2
WAEEe] AekrE Wl 29, PGS 3
Hog Fafsle] YeAR ofssie oz wasr
AL AEE7), EFARAAL] AR F2
PE Zan, SEARALS] FHAPES TSR
Selet 27t} ARl wi) Belstels whee
3 Aol Zasle oz mugsc. QMY
IRlex A2 s o5z net 98

= Ssigich. FEARAE Hole
Fol Aslrisel et Fashe
2o] el BEARAL 2o
SR tigel $-8o] e A
Adelee) gl A5 WA
24 91Hol we) mE PAIE
sipoz olgshe A% 7Hgs
g $EAR]00] Aol PASIE] SR
s97] o] $BS B AR FEHE AL MY
St mepd AAAele) Aol sl o A
A2 59 IEWL Teis] SBA Aol
AT A5 S0 €)% 1751 Groundshin),

AR gE W A2 32 Ea) ZS sl

>

Ho ol i

O, i
S

=
%
rl

o
0! |
tlo
K

A

/\o]

o
d
©
T
e

et
of\i
O:

&
1

o
iz
=
R
:({)L

of
o,

fr d
z,
=
[}
o\

o
N
o
ol
32
v

o] o]
3
w71 AEAEe %
o] AAYete B}

off

o,

(

AL

Al

il
lo

2
[o
it

%

4

il

o
o
o

mj

offt
ol

¢

ol

wr it S fob
=4
ol
_Nl_',
i
i
ML
=
i
5=
=
ot
%
2
ol
N
of
i
19
f

APl 2]]h 2 F(Cloudshineye: ETHEA]
AN o] 25 vES tPde R ) o
o ¥ AellXe sk st

Pl

2.2. i EME MEAAH oy H2fS QHHMTTL
HDEAA AAEAI2E o] HH5 obaAH7)e)
AsE 7[EHoR Ak olFAR EAlske &
47, A Al 2 89ls, A3 Darcy
5o] 2lom Table 1~Table 33} 2t} o= 194
FEAEIAL} 29 APPSR IAE 1S
FEAEAEY RSAEALC i8] fEAHoE 3
o] Fg QPAdgrke] YRS tiFE FUsHAl AF
/319t Lee and Kim, 2017). ©, SZxEA47 29t
3} U5FolA] Darcy 5 HAATE3 (Jung et al.,

2016)5 HE33IAT

HAdeAd AR A H71E2 199497F
20149714 S1gH71E HA2EA09S gpdez St =
Woll A 2 diE-xde F 34| dFos S
3F(CSre] 3E, “Co] 3F B S MY FEAMAY 3
Z(YAm/Be, Ra/Be & '2Sb/BeyS #|9]3+ 287} =

o 1B o
X 1 lo i

;

1y

J. Soil Groundwater Environ. Vol. 22(4), p. 33~48, 2017



36

o3

-5

Table 1. Material properties of the DSRS disposal system (Lee and Kim, 2017)

. Density . Hydraulic conductivity Thickness
Material (ke m) Porosity (om sec”)) (m)
Waste 1,890 0.3 N/A N/A
Silt 1,946 0.47 1.00 x 107 2
Gravelly Sand 1,650 032 1.00 x 107 0.5
Cover Pea Gravel 1,788 0.26 1.00 x 10%° 0.5
(Near surface) Sand 1,281 0.37 3.00 x 107 1
Geomembrane 1,000 0.0001 1.00 x 1071 0.1
Bentonite 641 0.26 1.00 x 1077 2
Before degradation 2,300 0.15 N/A 1.1 (Rock cavern),
Concrete 0.6 (Near surface)
After degradation 1,890 0.3 N/A 1)16 ((I;(;l; scjrvfzrc?)’
Unsaturated zone (Near surface) 1,770 0.34 N/A 32.1
Aquifer (Near surface) 2,495 0.34 N/A 16
Host rock (Rock cavern) 2,690 0.02 N/A N/A
Table 2. Partition coefficient (K4) and solubility limit of the DSRSs (Lee and Kim, 2017)
Soc Ka (mke™) Solubility limit
pecies Waste Conerete before Conerete 1y aturated zone Aquifer Host rock (mol m™)
degradation  after degradation
Am 143 x 107 1.00 x 10% 2.00 x 107! 3.00 x 107 1.18 x 10% 340 %107 999 x107%
Ba 1.43 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Bi 1.43 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 5.00 x 107% 1.60 x 107% -1
C 1.43 x 107% 5.00 x 107 1.44 x 107 5.00 x 107% 5.00 x 107% 1.60x107%  6.62x 10
cd 1.43 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Cf 1.43 x 107% 1.00 x 107% 1.44 x 107 3.00 x 107% 1.18 x 10% 1.60x107%  9.99 x 107%
Cm 1.43 x 107% 1.00 x 107% 1.44 x 107 3.00 x 107% 1.18 x 10% 1.60x107%  9.99 x 107%
Co 1.55x 107 226 %107 1.55x 107" 1.50 x 1072 1.50 x 107 1.10 x 107 -1
Cs 1.88 x 1072 5.40 x 107 1.88 x 107 2.60 x 107! 3.00 x 107 1.71 x 107 -1
Eu 1.43 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 1.00 x 10% 1.60 x 107% -1
Fe 1.82 x 107 4.99 x 10% 1.82 x 107 1.60 x 107! 3.00 x 107 3.30 x 107 -1
Gd 1.43 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Ge 1.43 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 5.00 x 107% 1.60 x 107% -1
H 0.00 x 10% 0.00 x 10% 0.00 x 10% 0.00 x 10% 0.00 x 10% 0.00 x 10% -1
I 0.00 x 10% 1.00 x 107% 0.00 x 10% 1.00 x 107 0.00 x 10% 0.00 x 10% 3.65x 107%
Ir 1.43 x 107% 1.00 x 107% 1.44 x 1075 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Kr 1.43 x 107% 1.00 x 107% 1.44 x 1075 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Na 1.43 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Ni 1.82 x 107 4.99 x 10% 1.82 x 107 4.00 x 107 3.30 x 107 330x 1072 4.01x10%
Np 143 x 107 5.00 x 10% 1.00 x 107" 3.00 x 107 1.18 x 10% 340 %10 9.99x107%
Pa 1.43 x 107% 1.00 x 10% 1.39 x 10" 3.40 x 107 1.18 x 10% 3.40 x 107 9.99 x 107%
Pb 1.43 x 107% 5.00 x 107 5.00 x 107 3.00 x 107! 3.00 x 107 3.00 x 107 -1
Pm 143 x 107% 1.00 x 107% 1.44 x 107 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Po 1.43 x 107% 0.00 x 10% 0.00 x 10% 3.00 x 107% 1.50 x 1071 1.50 x 107! 9.99 x 107%
Pu 1.26 x 10*! 427 x 10% 1.26 x 10" 3.40 x 107 3.40 x 107 8.70 x 107! 9.99 x 107%
Ra 1.43 x 107% 5.00 x 107 5.00 x 107 3.00 x 107% 5.00 x 107 5.00 x 107 9.99 x 107%
Se 1.43 x 107% 0.00 x 10% 0.00 x 10% 1.00 x 107 5.00 x 107% 1.60 x 107% -1
Sm 143 x 107% 1.00 x 107% 1.44 x 107 3.00 x 107% 1.18 x 10% 1.60x107%  9.99 x 107%
Sr 1.88 x 107 6.00 x 107 1.88 x 107 5.50 x 107% 5.16x 107% 3.90 x 107% -1
U 1.43 x 107% 1.00 x 10% 1.39 x 10" 3.00 x 107% 5.60 x 107! 3.00x107% 999 x 107%
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Table 3. Darcy velocity of groundwater (Jung et al., 2016; Lee and Kim, 2017)

Zone Concrete before degradation (myr™") Concrete after degradation (myr™")
Waste 9.96 x 107 1.21
Concrete 1.05 %107 1.20
Aquifer 6.67 x 107!
Host rock 7.35x10™

Table 4. DSRS inventory in disposal system

Rock cavern disposal facility (Bq)

Species Near surface disposal facility (Bq)

Normal container Special container
2 Am 0.00 x 10% 0.00 x 10% 8.25 x 102
13, 1.86 x 10% 0.00 x 10% 0.00 x 10%
210B; 0.00 x 10% 0.00 x 10% 0.00 x 10%
4 0.00 x 10% 0.00 x 10% 231 x10%
1%¢d 1.76 x 10% 0.00 x 10% 0.00 x 10%
BCf 1.29 x 10% 1.02 x 10% 0.00 x 10%
2Cm 4,55 x 10% 8.35 x 10" 0.00 x 10%
#Cm 0.00 x 10% 0.00 x 10% 0.00 x 10%
SCo 7.27 x 10% 0.00 x 10% 0.00 x 10
OCo 1.53 x 10" 6.86 x 10" 0.00 x 10%
134Cs 320 x 1072 0.00 x 10% 0.00 x 10
37Cs 4,02 x 10" 1.82 x 10 0.00 x 10%
2By 493 x10% 0.00 x 10% 0.00 x 10%
Fe 9.61 x 10% 0.00 x 10% 0.00 x 10%
13Gd 3.70 x 10% 0.00 x 10% 0.00 x 10
%Ge 9.57 x 10! 0.00 x 10% 0.00 x 10
SH 1.12 x 10'° 2.01 x 10" 0.00 x 10%
1231 7.34 x 1072 0.00 x 10% 0.00 x 10%
192y 2.32 x 10% 0.00 x 10% 0.00 x 10%
SKr 1.90 x 10'2 0.00 x 10% 0.00 x 10%
Na 2.55 % 10% 0.00 x 10% 0.00 x 10
Nj 1.78 x 10" 1.76 x 10" 0.00 x 10
BNp 0.00 x 10% 0.00 x 10% 0.00 x 10%
Blpg 0.00 x 10% 0.00 x 10% 0.00 x 10%
210py, 0.00 x 10% 0.00 x 10% 0.00 x 10%
4pm 474 x 10" 0.00 x 10% 0.00 x 10%
210pg 245 x 10% 0.00 x 10% 0.00 x 10%
20py 0.00 x 10% 0.00 x 10% 0.00 x 10%
26Ra 0.00 x 10% 0.00 x 10% 3.97 x 10"
5Se 2.05 x 10% 0.00 x 10% 0.00 x 10%
47Sm 0.00 x 10% 0.00 x 10% 0.00 x 10%
0gy 1.09 x 10'° 1.39 x 10" 0.00 x 10%
By 0.00 x 10% 0.00 x 10% 0.00 x 10%
By 537 x 10 0.00 x 10% 0.00 x 10
=8y 3.70 x 107 0.00 x 10% 0.00 x 10%
Sum 5.76 x 1013 2.51 x 10 8.65 x 1012
I "eE 73S o g son 2020d% 71 WAL 4= FEEAY ARAIZE W 7 AHRA AiEe
SRS F 3,17 x 10" Bq@IATHENC Tech, 2015). Table N WA eHS Vehdth A8 A 27 (NSSC,

J. Soil Groundwater Environ. Vol. 22(4), p. 33~48, 2017



38 °ol3]

20142l W} FEHR FEEE dEEAYe B F
IAEAPL] RSl 1 9 HEEAYe BT 15A
A Ak RS 78St o] W #Fd B
7lEe] EARIA gl M FssEE TR F e %
o disire B42] WrkE el BT 25
EE Rog AT

TS ESXEAVLY] AEEe dEe BT I8
719 EAE]o] AEE L FIFHEAL AEEE HF
C, *Ra, *'Am®] ¢ EFAEEV], 11 9 IFe o
HEE-870)] AT o] s Aoz A
HEXE-2 )= 200 L 232 E =38of 2 )0lg)2 28 U
F-8712 7 ES5XEE7e it AE-E7]0] Ul
ZIE AL} ZERIE: 28 YRAEE )
2HQlg 2~ "] AR 7IE AT(AEA, 2004
B3l Ui 10,000d A= FAHS RIS wiizol &
AFeMe B4E HrhE 98] YiEE-87I= 5,000
B RS AL S 50009 Fell 100% o
== Aoz 7Pt T3 SAE-87 e gt A
8710 Ui Ago] gzl Aol g yH-87)7) 3t
=3 F F 5,000 St RS FAlRE A=
718ttt

APere nE (RAES dArEE e shie
Aoz FHEHL. FTEHEAAELS A Faj7) A
7 23.6me} =] s0me] YTE ARIE ole] P9}
2 Al G5 vl ARIE 52 ©HZT Darcy 4
To] Fo7 HASYLE. HFAHEALL 712 311.8m,
AZ 69.8m, =°] 104me] AJEE AW FL B3]
2ol YxzlEE AR flEe B2 g AFE Y
SIth AR g AR A5 ARREY, 5

Bl 289 AF AHFY A, AR, S
& 247} 126727 mmyr, 114.125 mmyr™, 712.847 mmyr™
10k, ARG A28 oM 7] §Y e
bRl A AEfEe) i S W o
2om oM 7] ArEe] BF ARGNE F
A @01 Gl 249 s et 3RS 2
Iack AR FYEs AT EHdMY #9
Bt AR A2E 2245 FERER g &
2FF AlE WHY Fog ALFSIATHKHNP, 2008;
KORAD, 2015).

SEAEAAEY 8 e 7 LI me] FAYE
HOZ 140098 7102 14004 ooll= AHAe
A3t o]Foll= b Gstdtial 7Y SFATHKHNP,

O

r2
r\l
0

o Hm &
o

ofr

J. Soil Groundwater Environ. Vol. 22(4), p. 33~48, 2017

-5

o=}
=

2008). FEEA A F8H el 0.6m FAL] £
EZ offoA] lom 1,185d ol e A8t
1 o] o= ¢h dalEtial 7PgItHKORAD, 2015).

ESAEAIEY ARG Al F Tl S Iukg
NZ Z3E SHHE 2338l ¢l o= 143850
ARHR FEe A= A7 R 30037HA= A5l
FAEIL 3003 ©]FollE BF Sand} FARF EA4S 7}
7 E42 st 7Pt =gk 1A AR T
A 27] 6.8mellA 3000d Folle= ditey) 22 st
o we} 0.1 m 7243} 718t KORAD, 2015).

AL ZH2 AEERE SRS AR T=EA
WA - oF 509 m, ETHEAIY A9 <F 1,174m
2 A E AT Aelkrfrs Ry ATE vidst
ATHJung et al, 2016). EgH FEAUE Q9] Zfol=
747y Eo] AVEERE e R oF 200m ol4H
Hof| YAsh= o= 73Tt

TEAEAEL H7ES 53 A EA]
T 593 fEoR oFdeE muyIth. HEA
Ao Afolls AdS Tk A5 Bxsls
U OI55oE ofFsket] trEleR olEsle A5
e oM Y A AR Al 23
o] FEIHES ghe] Hagia Ald HAe] Fog Akt
1tk s fdEle WHSES T3 =8t
g OTolA Y e $EE BT olssle As
73R R 5] 24 WA Darcy 59 #0] &
F3FlAN trFoR FYEHT Asrdd fFARIES
5] 7I2Zo)E XTAEAIAA A iz AEe] 4
HiZ Aot o] uf tisd FA] dididko = o]
s3] wiel tg5e] 7t2dole FA gz A<
Wk FdsA gt

HEHSZ Goldsim AXtN EEH Y v 9=
oXe] SFH F=Bqm )l AFSRIAS Fale] 2
ARG A1) FZ AT mSvyr S ARSI

to Mz |d

>

o N

o

4

2’ tigk sk A
Bgo= FYLR= ehett. o)
HYslol] EAsh= AR AHEAAE T o
7} of T}, MAMIHZIE AEA gk A3l
A AR B0 e HEAA wet Hat
7} AT dutdo g g 2 BE8AAS UEse A
ZpAnbHol| A 2] digols wElgoltkMiller et al., 2000).

B
2

ol
==



o

280D AR eln] 2% kA7) 39

Table 5. Distributions of input parameters for the probabilistic safety assessment and sensitivity analysis

Input parameter

Distribution

Value

Partition coefficient in aquifer

Darcy velocity in aquifer

Density of aquifer

Porosity of aquifer

Partition coefficient in host rock

Darcy velocity in host rock

Density of host rock

Porosity of host rock

Triangular distribution

Triangular distribution

Triangular distribution

Triangular distribution

Triangular distribution

Triangular distribution

Triangular distribution

Triangular distribution

Minimum value : most likely x 0.1
Most likely : Table 3

Maximum value : most likely x 10
Minimum value : most likely x 0.5
Most likely : 0.667 m/yr
Maximum value : most likely x 1.5
Minimum value : most likely x 0.5
Most likely : 2495 kgm™
Maximum value: most likely x 1.5
Minimum value : most likely x 0.5
Most likely : 0.34

Maximum value : most likely x 1.5
Minimum value : most likely x 0.1
Most likely : Table 3

Maximum value : most likely x 10
Minimum value : most likely x 0.5
Most likely : 0.735 myr™!
Maximum value : most likely x 1.5
Minimum value : most likely x 0.5
Most likely : 2690 kgm™
Maximum value : most likely x 1.5
Minimum value : most likely x 0.5
Most likely : 0.02

Maximum value : most likely x 1.5
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Table 6. Exposure dose results from the deterministic preliminary post-closure safety assessment of the DSRS disposal system

Species Maximum dose (mSv yr') Maximum time (yr)
4c 2.08 x 1078 12,700
Rock M8Cm 5.86 x 10712 7,740
cavern ZNp 3.02x107% 556,500
disposal By - -
facility 28y _ _
Total 2.08 x 1078 12,700
I4C _ _
Near #8Cm - -
Normal surface ZNp - -
Scenario disposal 24y 830 x 10712 2,086,500
facility B8 7.64 x 107" 2,082,400
Total 1.59 x 107" 2,084,500
4c 2.08 x 1078 12,700
Compl 8Cm 5.86 x 10712 7,740
d?smgg BINp 3.02% 107 556,500
PO 24y 830 x 107 2,087,000
facility 38 1
By 7.64 x 10 2,082,000
Total 2.08 x 1078 12,700
4c 1.89 x 107 11,100
Cm 8.98 x 107 6,040
BNp 1.54 x 107" 202,700
231 Pa _ _
Rock 210py, 6.15x 10710 28,800
cavern 240py 7.19x 10712 88,000
disposal 26 10
facility Ra 448 x 10 28,800
234U _ _
235U _ _
238U _ _
Total 1.54 x 107" 202,700
I4C _ _
Cm 1.19x 107" 561,400
237Np _ _
Zlpg 1.01 x 107 404,600
Near 210p} _ _
Well surface 210py, 3 _
scenario disposal 6
facility Ra - B
¥y 1.47 x 107 410,100
2y 3.04 x 107 378,500
28y 2.00 x 107% 378,200
Total 1.35 x 107% 401,500
4c 1.89 x 107 11,100
Cm 8.98 x 107% 6,040
BNp 1.54 x 107! 202,700
21pg 1.01 x 107% 404,600
Complex 210pp 6.15x 1071 28,800
disposal 240py 7.40 x 10712 88,500
facility 226Ra 448 x 10710 28,800
¥y 1.47 x 107 410,100
2y 3.04 x 107 378,500
28y 2.00 x 107% 378,200
Total 1.54 x 107" 203,000
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Fig. 2. Doses for each species in the normal scenario, (a) rock cavern disposal facility, (b) near surface disposal facility, and (c) complex
disposal facility.
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Fig. 3. Doses in the well scenario for the rock cavern disposal facility, (a) species and (b) pathways.
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Fig. 6. Results from the probabilistic safety assessment for the normal scenario, (a) rock cavern disposal facility and (b) near surface

disposal facility.
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Fig. 7. Results from the probabilistic safety assessment for the normal scenario for the complex disposal facility.
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Fig. 9. Result from the probabilistic safety assessment for the well scenario for the complex disposal facility.
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Table 7. Results of the sensitivity analysis

Input parameter

Partial Rank Correlation Coefficient (PRCC)

C 0.095

Cm 0.118

Np -0.025

. o . Pa 0.239
Partition coefficient in aquifer Pb 0.161
Pu 0.084

Ra -0.039

U 0.000

Darcy velocity in aquifer -0.247

Density of aquifer -0.423

Porosity of aquifer -0.109

C 0.252

Cm -0.366

Np -0.975

. L Pa 0.190
Partition coefficient in host rock b 0.130
Pu 0312

Ra 0.060

U 0.000

Darcy velocity in host rock 0.783

Density of host rock -0.779

Porosity of host rock -0.022
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