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1 Introduction

1.1 Background
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&%::/AL%1$A .% .7/ !YZ!'./ D6A/ &6A/W ; A'EL9'J'/$ :/J/:/1&/ B96&'69 &3&9/ U!"# G,(,V
K6A 69A% $/J'1/$ J%: B:%C1$K6./: E%$/99'1B LC:L%A/A K7'&7 $/J'1/$ .7/ /1$ %J .7/ 
./EL/:6./ &9'E6./ L/:'%$ 6A (,4,,, ;FW

S7/ B:%C1$K6./: &%EL%A'.'%1 6. A/9/&./$ .'E/A K6A /ML%:./$ J:%E .7/ J9%K 61$ 
.:61AL%:. E%$/9A 61$ CA/$ .% &6::3 %C. B/%&7/E'&69 &69&C96.'%1A U!696A /. 69W G,(,VW 
S7/A/ &69&C96.'%1A $/./:E'1/$ .7/ &%1&/1.:6.'%1A %J &7/E'&69 AL/&'/A4 .7/ L5 61$ .7/ 
:/$%M L%./1.'69 J:%E /\C'9'D:6.'%1 K'.7 %1/ %J .K% A/.A %J E'1/:69A 6. A/9/&./$ 9%&6.'%1AW
S7/:/ K6A 1% J//$D6&@ J:%E .7/ B/%&7/E'&69 &69&C96.'%1A .% .7/ J9%K 61$ .:61AL%:. 
&69&C96.'%1A4 'W/W '. K6A 6 %1/ZK63 $/&%CL9/$ 6LL:%6&7W

;$$'.'%169 &9'E6./ &6A/A K/:/ 69A% &%1A'$/:/$ J%: !YZ!'./ U!"# G,(,V4 DC. 1%. '1&9C$/$ 
'1 .7/ B:%C1$K6./: E%$/99'1BW O1/ AC&7 &6A/ 'A .7/ B9%D69 K6:E'1B &6A/4 K7'&7 
$/A&:'D/A 6 JC.C:/ &9'E6./ $/0/9%LE/1. '1J9C/1&/$ D3 D%.7 16.C:69 &9'E6./ 06:'6D'9'.3 
61$ .7/ L%AA'D'9'.3 %J B9%D69 K6:E'1B 6..:'DC./$ $':/&.93 %: '1$':/&.93 .% 7CE61 6&.'0'.3W 
S7/ B9%D69 K6:E'1B &6A/ L:/$'&.A .76. ./EL/:6./ &%1$'.'%1A K'99 $%E'16./ C1.'9 6:%C1$ 
*,4,,, ;FW S7'A K'99 /ML%A/ .7/ I%:AE6:@ A'./ .% 61 /M./1$/$ L/:'%$ %J E/./%:'& K6./: 
'1J'9.:6.'%14 K7'&7 K'99 760/ 'EL9'&6.'%1A J%: B:%C1$K6./: &%EL%A'.'%1 61$ .7/ 
6AA%&'6./$ A6J/.3 JC1&.'%1A UL6:.'&C96:93 A69'1'.34 L5 61$ :/$%M &%1$'.'%1AVW

1.2 Scope
S7/ K%:@ $/A&:'D/$ 7/:/ 6../EL.A .% E%$/9 .7/ /0%9C.'%1 %J B:%C1$K6./: &%EL%A'.'%1 
$C:'1B .7/ /M./1$/$ ./EL/:6./ L/:'%$ 6AA%&'6./$ K'.7 .7/ B9%D69 K6:E'1B &9'E6./ &6A/W 
S7/ .'E/ AL61 &%1A'$/:/$ 'A J:%E -4,,, #> .% *,4,,, ;FW S7/ E%$/99'1B '1&9C$/A .7/ 
/JJ/&.A %J B:%C1$K6./: J9%K4 .:61AL%:. 61$ &7/E'&69 :/6&.'%1AW S7/ K%:@ 'A D6A/$ %1 .7/ 
:/B'%169ZA&69/ E%$/99'1B E/.7%$%9%B3 $/A&:'D/$ '1 2%3&/ /. 69W UG,(,V 61$ .7/ 

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

-

B/%&7/E'&69 &69&C96.'%1A $/A&:'D/$ '1 !696A /. 69W UG,(,VW 5%K/0/:4 61 6LL:%6&7 'A 
6$%L./$ K7'&7 '1./B:6./A .7/ &69&C96.'%1A %J J9%K4 .:61AL%:. 61$ &7/E'A.:3W

; 1CED/: %J &6A/A K'99 D/ A'EC96./$4 /6&7 &%1A'$/:'1B 6 $'JJ/:/1. A/. %J B/%&7/E'&69 
:/6&.'%1A4 6A J%99%KAc 

(W ?% &7/E'&69 :/6&.'%1A4 'W/W .7/ B:%C1$K6./: &%EL%A'.'%1 K'99 D/ $/./:E'1/$ %193 D3 
B:%C1$K6./: J9%K 61$ .:61AL%:.W

GW =\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ 6E%:L7%CA ':%1 U]]V AC9L7'$/W 
S7'A 'A .7/ dD6A/ &6A/e J:%E !696A /. 69W UG,(,V J%: .7/ A'.C6.'%1 K'.7 A'B1'J'&61. 
6&.'0'.3 %J AC9L76./Z:/$C&'1B D6&./:'6W 5%K/0/:4 .7/ 73$:%M36L6.'./ :/6&.'%1A 6:/ 1%. 
'1&9C$/$ 6A .7/3 6:/ 1%. $//E/$ :/9/061. .% .7'A K%:@W

HW =\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ ':%1 U]]]V %M373$:%M'$/W S7'A 
'A .7/ dD6A/ &6A/e J:%E !696A /. 69W UG,(,V J%: .7/ A'.C6.'%1 K7/:/ .7/ :/$%M A.6./ 'A 
1%. 6JJ/&./$ D3 AC9L76./Z:/$C&'1B D6&./:'6W ;B6'14 .7/ 73$:%M36L6.'./ :/6&.'%1A 6:/ 
1%. '1&9C$/$W

)W =\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._4 6E%:L7%CA ':%1 U]]V AC9L7'$/4 
@6%9'1'./4 69D'./4 61$ "ZJ/9$AL6:W S7'A &6A/ :/L:/A/1.A 61 CL$6./$ C1$/:A.61$'1B %J 
.7/ A'./ B/%&7/E'A.:3 :/96.'0/ .% !YZ!'./W

NW ;A >6A/ G4 DC. K'.7 6 E%:/ $'9C./ &%EL%A'.'%1 J%: E/./%:'& K6./:W

1.3 Report structure
S7'A :/L%:. 'A A.:C&.C:/$ 6A J%99%KAc

� !/&.'%1 ( L:%0'$/A D6&@B:%C1$ '1J%:E6.'%1 .% A/. .7/ K%:@ '1.% &%1./M.W

� !/&.'%1 G $/A&:'D/A .7/ &%1&/L.A 61$ E/.7%$%9%B3 CA/$ J%: .7'A A.C$3W

� !/&.'%1 H $/A&:'D/A .7/ 1CE/:'&69 E%$/99'1BW

� !/&.'%1 ) L:/A/1.A .7/ :/AC9.AW

� !/&.'%1 N L:/A/1.A .7/ &%1&9CA'%1AW
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2 Concepts and methodology

2.1 Conceptual model
S7/ I%:AE6:@ A'./ &%1A'A.A %J J:6&.C:/$ &:3A.699'1/ :%&@ %0/:96'1 K'.7 QC6./:16:3 
$/L%A'.AW #6A/$ %1 .7/ &76:6&./:'A.'&A %J .7/ B/%9%B34 .7/ :%&@ K6A ACDZ$'0'$/$ '1.% :%&@ 
$%E6'1A U!"# G,,-V4 6A A7%K1 '1 I'BC:/ GZ(W S7/ :/L%A'.%:3 '.A/9J 'A 9%&6./$ '1 6 A%Z
&699/$ ./&.%1'& 9/1A '1 K7'&7 .7/ D/$:%&@ 'A 9/AA 6JJ/&./$ D3 $C&.'9/ $/J%:E6.'%1 K'.7'1 
AC::%C1$'1B D/9.A %J 7'B7 $C&.'9/ A.:6'1W S7/ CLL/: G,, E %J .7/ D/$:%&@ 'A &76:6&./:'A/$ 
D3 61 '1&:/6A/$ '1./1A'.3 %J ACDZ7%:'_%1.69 .% B/1.93 $'LL'1B J:6&.C:/A 61$ A7//.Zf%'1.A 
J%:E'1B 6 A7699%K D/$:%&@ 6\C'J/:W #/9%K .7'A 'A AL6:A/93 J:6&.C:/ D/$:%&@ %J 9%K 
L/:E/6D'9'.3W S7/ '1./1A'.3 %J J:6&.C:/A B/1/:6993 $/&:/6A/A K'.7 '1&:/6A'1B $/L.7W

Figure 2-1. Illustrations of the rock domains at the surface of the local model areas for 
Forsmark. (SKB 2008).
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; &%1&/L.C69 E%$/9 %J .7/ A'./ 73$:%B/%9%B3 K6A $/0/9%L/$ $C:'1B .7/ A'./Z$/A&:'L.'0/ 
E%$/99'1B U!F<V4 &C9E'16.'1B '1 !F<Z!'./ U!"# G,,-V4 A/:0'1B 6A 6 D6A'A J%: .7/ 
!YZ!'./ A6J/.3 6AA/AAE/1. U!"# G,((VW S7/ &%1&/L.C69 E%$/9 $/A&:'D/A .7:// 73$:6C9'& 
$%E6'1Ac

� 5>F U53$:6C9'& >%1$C&.%: F%E6'1V :/L:/A/1.'1B $/J%:E6.'%1 _%1/Ag

� 5YF U53$:6C9'& Y%&@ E6AA F%E6'1V :/L:/A/1.'1B .7/ 9/AA J:6&.C:/$ D/$:%&@ '1 
D/.K//1 .7/ $/J%:E6.'%1 _%1/Ag

� 5!F U53$:6C9'& !%'9 F%E6'1V :/L:/A/1.'1B .7/ :/B%9'.7 UQC6./:16:3 $/L%A'.AVW

S7/A/ $%E6'1A 6:/ '99CA.:6./$ '1 I'BC:/ GZGW

Figure 2-2. Schematic diagram showing the division of the crystalline bedrock and the 
regolith (Quaternary deposits) into three hydraulic domains, HCD, HRD and HSD. 
(Rh�n et al. 2003, Figure 3-2).

2.1.1 Hydraulic Conductor Domain (HCD)
S7/ $/J%:E6.'%1 _%1/A J%:E'1B .7/ 5>F 6:/ $/J'1/$ 6A A.:C&.C:/A K7/:/ .7/:/ 6:/ 6 
&%1&/1.:6.'%1 %J D:'..9/4 $C&.'9/ %: &%ED'1/$ D:'..9/ 61$ $C&.'9/ $/J%:E6.'%1W S7/3 6:/ 
/10'A6B/$ 6A D/'1B &%EL%A/$ %J AK6:EA %J AE699/: J:6&.C:/AW =6&7 $/J%:E6.'%1 _%1/ 
A.:C&.C:/ 'A &76:6&./:'A/$ D3 6 .:61AE'AA'0'.3 61$ .7'&@1/AAW ;1693A'A %J .7/ A'./ $6.6 
'$/1.'J'/$ 6 $/L.7 .:/1$ J%: .7/ $/J%:E6.'%1 _%1/ .:61AE'AA'0'.'/A4 K7'&7 $/&:/6A/ K'.7 
'1&:/6A'1B $/L.7W ;1 '1'.'69 $/./:E'1'A.'& E%$/9 %J .7/ 5>F K6A $/0'A/$ K'.7 6 C1'J%:E 
7%:'_%1.69 .:61AE'AA'0'.3 UI'BC:/ GZHc .%LVW 5%K/0/:4 06:'61.A K/:/ 69A% L:%$C&/$ .76. 
'1.:%$C&/$ A.%&76A.'& 7%:'_%1.69 06:'6D'9'.34 &%1$'.'%1/$ %1 D%:/7%9/ E/6AC:/E/1.A .% 
L:%0'$/ D%.7 A.6.'A.'&69 L:%L/:.'/A UE/614 A.61$6:$ $/0'6.'%14 $/L.7 .:/1$V 61$ 
$/./:E'1'A.'& 069C/A 6. .7/ D%:/7%9/ '1./:&/L.A K'.7 $/J%:E6.'%1 _%1/A UI'BC:/ GZHc 
D%..%EVW
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Figure 2-3. Property model of the deformation zones. Top: Regional scale deformation 
zones with deterministic properties, represented as volumes to show their assigned 
width and coloured by hydraulic conductivity. Bottom: Visualisation of one stochastic 
realisation of the deformation zones that occur inside the local model domain, 
represented as surfacesand coloured by transmissivity. Adapted from Follin (2008).
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2.1.2 Hydraulic Rock mass Domain (HRD)
S7/ J:6&.C:/$ D/$:%&@ D/.K//1 .7/ $/J%:E6.'%1 _%1/A K6A $'0'$/$ '1.% 6 1CED/: %J 
J:6&.C:/ $%E6'1A4 &76:6&./:'A/$ D3 J:6&.C:/ L:%L/:.'/A 61$ 9%&6.'%1W S7/A/ J:6&.C:/ 
$%E6'1A K/:/ $/1%./$ II<,( .% II<,* 61$ 6:/ A7%K1 A&7/E6.'&6993 '1 I'BC:/ GZ) .% 
I'BC:/ GZ*W I:6&.C:/ $%E6'1 II<,* 76A 6 A'E'96: A.:C&.C:69 &%1./M. .% II<,( 61$ A% 
.7/A/ .K% J:6&.C:/ $%E6'1A K/:/ E/:B/$W S7/:/ K6A '1ACJJ'&'/1. $6.6 .% JC993 $/A&:'D/ 
II<,) 61$ II<,N 61$ A% .7/': L:%L/:.'/A K/:/ &76:6&./:'A/$ D3 6169%B3 .% II<,HW 
FC/ .% .7/ $/L.7 .:/1$ '1 J:6&.C:/ '1./1A'.3 '1 I%:AE6:@4 .7/ II<,(h,* $%E6'1 K6A 
$'0'$/$ '1.% .7:// $/L.7 _%1/A U6D%0/ ZG,, E4 ZG,, E .% Z),, E 61$ D/9%K Z),, E 
/9/06.'%1VW S7/ II<,H4 II<,) 61$ II<,N $%E6'1A K/:/ $'0'$/$ '1.% .K% $/L.7 _%1/A 
U6D%0/ 61$ D/9%K Z),, E /9/06.'%1VW ;$$'.'%169934 J:6&.C:/A K/:/ $'0'$/$ D3 %:'/1.6.'%1 
'1.% J%C: ACDZ0/:.'&69 J:6&.C:/ A/.A U?!4 ?=4 ?84 =8V 61$ %1/ ACDZ7%:'_%1.69 J:6&.C:/ 
A/. U5`VW ; L:%&/AA %J 61693A'A 61$ &69'D:6.'%1 699%K/$ 6 L6:6E/./:'A6.'%1 %J 6 
73$:%B/%9%B'&69 $'A&:/./ J:6&.C:/ 1/.K%:@ U53$:%ZFI?V .% D/ L:%$C&/$W S7'A 6AACE/$ 6 
L%K/:Z96K :/96.'%1A7'L D/.K//1 '1./1A'.3 61$ J:6&.C:/ A'_/c

(

,VU ��
r

r

k

k
r

r
rkrf (2-1)

K7/:/ r0 61$ kr 6:/ .7/ 9%&6.'%1 L6:6E/./: 61$ .7/ A76L/ L6:6E/./:4 :/AL/&.'0/93W 
;$$'.'%169934 6 A/E'Z&%::/96./$ :/96.'%1A7'L D/.K//1 J:6&.C:/ A'_/ 61$ .:61AE'AA'0'.3 
K6A CA/$ J%: .7/ 73$:%B/%9%B'&69 D6A/ &6A/c

� � � � � � � �(4,9%B9%B 9%B NraT T
b ��� (2-2)

K7/:/ T 'A .7/ J:6&.C:/ .:61AE'AA'0'.34 r 'A .7/ J:6&.C:/ :6$'CA4 a 61$ b 6:/ &%1A.61.A 61$ 
N[0,1] $/1%./A 6 1%:E6993 $'A.:'DC./$ :61$%E $/0'6./ K'.7 6 E/61 /\C69 .% _/:% 61$ 6 
A.61$6:$ $/0'6.'%1 %J (W S7/ L6:6E/./:A $/J'1'1B .7/ 53$:%ZFI? J%: /6&7 J:6&.C:/ 
$%E6'1 '1 .7/ &61$'$6./ 6:/6 6:/ B'0/1 '1 S6D9/ GZ(W OC.A'$/ .7/ &61$'$6./ 6:/6 9'E'./$ 
D%:/7%9/ $6.6 %193 699%K/$ 61 6LL:%M'E6./ L6:6E/./:'A6.'%1 %J .7/ D/$:%&@ L:%L/:.'/A4 
6A A7%K1 '1 Table 2-2W
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Figure 2-4. Three-dimensional representation of the fracture domain model, viewed 
towards ENE. Fracture domains FFM01, FFM02, FFM03 and FFM06 are coloured 
grey, dark grey, blue and green, respectively. The gently dipping and sub-horizontal 
zones A2 and F1 as well as the steeply dipping deformation zones ENE0060A and 
ENE0062A are also shown. (Follin 2008).

Figure 2-5. Three-dimensional view towards ENE showing the relationship between 
deformation zone A2 (red) and fracture domain FFM02 (blue). Profile 1 and 2 are 
shown as cross-sections in Figure 2-6. (Follin 2008).
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Figure 2-6. Simplified profiles in a NW-SE direction that pass through the target 
volume. The locations of the profiles are shown in Figure 2-5. The key fracture 
domains, FFM01,- 02 and -06, for a final repository at Forsmark occur in the footwall 
of zones A2 (gently dipping) and F1 (sub-horizontal). The major steeply dipping zones 
ENE0060A and ENE0062A are also included in the profiles. (Olofsson et al. 2007, 
Figure 5-1).
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Table 2-1. Hydrogeological DFN parameters for the semi-correlated transmissivity model 
of each fracture domain with depth dependency. Combined from Tables C-1 to C-3 in 
Follin (2008).

Fracture 
domain

Fracture 
set name

Orientation set 
pole: (trend, 
plunge), conc.

Size model, 
power-law 
(r0, kr)

Intensity, (P32), 
valid size 
interval: 
(r0, 564 m)

Parameter values for the 
transmissivity model shown 
in Eq. (2-2)

(m RHB 70) (m, - ) (m2/m3) T (m2s-1)

FFM01
FFM06
> –200

NS (292, 1) 17.8 (0.038, 2.50) 0.073

(a,b,�) = (6.3 �10–9, 1.3, 1.0)

NE (326, 2) 14.3 (0.038, 2.70) 0.319

NW (60, 6) 12.9 (0.038, 3.10) 0.107

EW (15, 2) 14.0 (0.038, 3.10) 0.088

HZ (5, 86) 15.2 (0.038, 2.38) 0.543

FFM01
FFM06
–200 to 
–400

NS As above As above 0.142

(a,b,�) = (1.3 �10–9, 0.5, 1.0)

NE As above As above 0.345

NW As above As above 0.133

EW As above As above 0.081

HZ As above As above 0.316

FFM01
FFM06
< –400

NS As above As above 0.094

(a,b,�) = (5.3 �10–11, 0.5, 1.0)

NE As above As above 0.163

NW As above As above 0.098

EW As above As above 0.039

HZ As above As above 0.141

FFM02
> –200

NS (83, 10) 16.9 (0.038, 2.75) 0.342

(a,b,�) = (9.0 �10–9, 0.7, 1.0)

NE (143, 9) 11.7 (0.038, 2.62) 0.752

NW (51, 15) 12.1 (0.038, 3.20) 0.335

EW (12, 0) 13.3 (0.038, 3.40) 0.156

HZ (71, 87) 20.4 (0.038, 2.58) 1.582

FFM03
FFM04
FFM05
> –400

NS (292, 1) 17.8 (0.038, 2.60) 0.091

(a,b,�) = (1.3 �10–8, 0.4, 0.8)

NE (326, 2) 14.3 (0.038, 2.50) 0.253

NW (60, 6) 12.9 (0.038, 2.55) 0.258

EW (15, 2) 14.0 (0.038, 2.40) 0.097

HZ (5, 86) 15.2 (0.038, 2.55) 0.397

FFM03
FFM04
FFM05
< –400

NS As above As above 0.102

(a,b,�) = (1.8�10–8, 0.3, 0.5)

NE As above As above 0.247

NW As above As above 0.103

EW As above As above 0.068

HZ As above As above 0.250
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6/?(% EFEG H'1',%*%'"3 /*- )3'#$'2)0 BC-$/"()0 2$'2%$#)%3 "3%- +'$ #B% H9< 
'"#3)-% #B% 0/*-)-/#% /$%/ I!'(()* %# /(G EJJK/LG
M(%&/#)'* I1 9HN KJL HC-$/"()0 0'*-"0#)&)#C I1O3L P)*%1/#)0 2'$'3)#C IFL

i �G,, (�(,�̂ (�(,�N

�G,, .% �),, (�(,�- (�(,�N

j �),, H�(,�+ (�(,�N

2.1.3 Hydraulic Soil Domain
S7/ :/B%9'.7 6. I%:AE6:@ K6A $/L%A'./$ $C:'1B .7/ QC6./:16:3 L/:'%$ 61$ A% 6:/ 
B/1/:6993 @1%K1 6A QC6./:16:3 $/L%A'.AW S7/ &%1&/L.C69 E%$/9 %J .7/ 5!F &%1A'A.A %J 
1'1/ 963/:A Uk(ZkH 61$ `(Z`*V %J 06:3'1B /M./1.A 61$ .7'&@1/AA/A 6A A7%K1 '1 I'BC:/ 
GZ^W ; $/A&:'L.'%1 %J /6&7 963/: 'A B'0/1 '1 Table 2-3W !CBB/A./$ 73$:6C9'& L:%L/:.'/A 
J:%E .7/ !F< J%: B:%C1$K6./: J9%K E%$/99'1B 6:/ B'0/1 '1 Table 2-4 61$ Table 2-5W

Figure 2-7. Conceptual model for the layering of Quaternary deposits at Forsmark 
(Hedenstr�m et al. 2008).

6/?(% EFQG =/1%3 /*- -%+)*)#)'*3 '+ R"/#%$*/$C -%2'3)#3 IH%-%*3#$S1 %# /(G EJJTLG
Layer Description and comments
L1 Layer consisting of different kinds of gyttja/mud/clay or peat. Interpolated from input data, thickness will therefore 

vary.
L2 Layer consisting of sand and gravel. Interpolated from input data, thickness will therefore vary.
L3 Layer consisting of different clays (glacial and postglacial). Interpolated from input data, thickness will therefore 

vary.
Z1 Surface affected layer present all over the model, except where peat is found and under lakes with lenses. 

Thickness is 0.10 m on bedrock outcrops, 0.60 m elsewhere. If total regolith thickness is less than 0.60 m, Z1 will 
have the same thickness as the total, i.e. in those areas only Z1 will exist. 

Z2 Surface layer consisting of peat. Zero thickness in the sea. Always overlies by Z3.
Z3 Middle layer of sediments. Only found where surface layers are other than till, clay or peat. 
Z4a Middle layer consisting of postglacial clay. Always overlies by Z4b.
Z4b Middle layer of glacial clay. 
Z5 Corresponds to a layer of till. The bottom of layer Z5 corresponds to the bedrock surface.
Z6 Upper part of the bedrock. Fractured rock. Constant thickness of 0.5 m. Calculated as an offset from Z5.
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6/?(% EFUG V/("%3 '+ #B% 3/#"$/#%- BC-$/"()0 0'*-"0#)&)#C '+ #B% R"/#%$*/$C 
-%2'3)#3 3",,%3#%- +'$ ,$'"*-./#%$ +('. 1'-%(()*, )* @<A 3#/,% EGE IN'33'* %# /(G 
EJJTLG

Layer
K [m/s] of layers with several types of Quaternary deposits
Fine till Coarse till Gyttja Clay Sand Peat

L1 – – 3 �10-7 – – < 0.6m depth: 1 �10-6

Z1 3 �10–5 3 �10-5 – 1 �10-6 1.5 �10-4 > 0.6m depth: 3 �10-7

Z5 1 �10–7 1.5 �10-6 – – – –

K [m/s] of layers with one type of Quaternary deposits
L2 3 �10–4

L3 < 0.6m depth: 1 �10-6 ; > 0.6m depth: 1.5 �10–8

Z2 3 �10–7

Z3 1.5 �10–4

Z4 1.5 �10–8

6/?(% EFWG V/("%3 '+ #B% #'#/( 2'$'3)#C /*- #B% 32%0)+)0 C)%(- '+ #B% R"/#%$*/$C 
-%2'3)#3 3",,%3#%- +'$ ,$'"*-./#%$ +('. 1'-%(()*, )* @<A  3#/,% EGE IN'33'* %# /(G 
EJJTLG

Layer
Total porosity [–] and specific yield [–] of layers with several types of Quaternary deposits
Fine till ;'/$3% #)(( XC##Y/ ;(/C @/*- 7%/#

L1 – a ,WN, h ,W,H a a ,W*, h ,WG,

Z1 0.35 / 0.15 ,WHN h ,W(N a ,WNN h ,W,N ,WHN h ,WG, ,W), h ,W,N

Z5 0.25 / 0.03 ,WGN h ,W,N a a a a

Total porosity [–] and specific yield [–] of layers with one type of Quaternary deposits
L2 0.35 / 0.20
L3 0.55 / 0.05
Z2 0.40 / 0.05
Z3 0.35 / 0.20
Z4 0.45 / 0.03

2.2 Methods and tools
S7/ E%$/99'1B K6A &6::'/$ %C. CA'1B >%11/&.I9%K 0/:A'%1 (,WN U;<=> G,(H64 D4 &VW 
>%11/&.I9%K 'A 6 AC'./ %J B:%C1$K6./: J9%K 61$ .:61AL%:. A%J.K6:/ .76. 'A 6D9/ .% 
:/L:/A/1. :%&@ CA'1B &%1.'1C%CA L%:%CA E/$'CE U>P<V4 $'A&:/./ J:6&.C:/ 1/.K%:@ 
UFI?V4 %: &%ED'1/$ >P<hFI? &%1&/L.AW ;1 /\C'069/1. &%1.'1C%CA L%:%CA E/$'CE 
U=>P<V &%1&/L. D6A/$ %1 CLA&69/$ FI? L:%L/:.'/A 'A 69A% 606'96D9/W S7/ E%$/99'1B 
&6::'/$ %C. J%: .7'A A.C$3 CA/A >P< 61$ =>P< :/L:/A/1.6.'%1AW S7/ E6'1 &%1&/L.A 61$ 
E/.7%$A CA/$ J%: .7'A K%:@ 6:/ ACEE6:'A/$ '1 .7/ J%99%K'1B A/&.'%1AW IC:.7/: $/.6'9A 
&61 D/ J%C1$ '1 2%3&/ /. 69W UG,(,V4 56:.9/3 61$ 2%3&/ UG,(HV 61$ ;<=> UG,(H64 D4 &VW
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2.2.1 Discrete fracture network (DFN) representation
S7/ FI? &%1&/L. 'A 0/:3 CA/JC9 A'1&/ '. 16.C:6993 :/J9/&.A .7/ '1$'0'$C69 J9%K &%1$C'.A 

'1 J:6&.C:/$ :%&@ 61$ .7/ 606'96D9/ J'/9$ $6.6W S7/ L:%L/:.'/A %J .7/ 1/.K%:@ 6:/ CAC6993 
&76:6&./:'A/$ '1 ./:EA %Jc

� !L6.'69 $'A.:'DC.'%1 U/WBW P%'AA%14 J:6&.694 &9CA./:/$ 6:%C1$ L%'1.A %: 9'1/6E/1.AVg

� I:6&.C:/ '1./1A'.3 U61$ '.A AL6.'69 06:'6.'%1Vg

� I:6&.C:/ A/.A $'A.'1BC'A7/$ D3 %:'/1.6.'%1g

� I:6&.C:/ A'_/ U/WBW 9%BZ1%:E694 L%K/:Z96K $'A.:'DC.'%1AVg

� S:61AE'AA'0'.3ZA'_/ :/96.'%1A7'LAW

S7/ L:%L/:.'/A %J /6&7 J:6&.C:/ 6:/ L:'E6:'93c

� !'_/g

� O:'/1.6.'%1 UA.:'@/ 61$ $'LVg

� S:61AE'AA'0'.3 U61$ L%AA'D93 AL6.'69 06:'6D'9'.3 K'.7'1 .7/ J:6&.C:/Vg

� S:61AL%:. 6L/:.C:/g

� !.%:6.'0'.3W

]1 >%11/&.I9%K4 J:6&.C:/A 6:/ CAC6993 :/&.61BC96:4 DC. E63 D/ :'B7.Z61B9/$ .:'61B9/A 
K7/:/ 6 &%EL9/M AC:J6&/ 76A D//1 .:'61BC96./$ '1.% E613 L'/&/A U/WBW J%: 6 $/J%:E6.'%1 
_%1/VW I%: A.%&76A.'& J:6&.C:/A4 .7/ L:%L/:.'/A 6:/ A6EL9/$ J:%E L:%D6D'9'.3 $'A.:'DC.'%1 
JC1&.'%1A UPFIAV AL/&'J'/$ J%: /6&7 J:6&.C:/ A/.W S7/ L:%L/:.'/A E63 D/ A6EL9/$ 
'1$/L/1$/1.93 %: &%::/96./$ K'.7 %.7/: L:%L/:.'/AW

2.2.2 Continuous porous medium (CPM) representation
>P< E%$/9A 6:/ &%1A'$/:/$ 6LL:%L:'6./ J%: &/:.6'1 .3L/A %J :%&@4 '1 K7'&7 J9%K 'A 
L:/$%E'161.93 .7:%CB7 61 '1./:&%11/&./$ 1/.K%:@ %J L%:/A '1 .7/ :%&@ E6.:'M4 AC&7 6A 
J%: E613 A61$A.%1/A4 %: J%: A%'9A 61$ C1&%1A%9'$6./$ $/L%A'.AW S7/ E%$/9 6AACE/A 
&%1.'1C'.3 '1 .7:// $'E/1A'%1A 61$ 7/1&/ 6 7'B7 $/B:// %J &%11/&.'0'.3 D/.K//1 L%'1.A 
'1 .7/ E%$/99'1B $%E6'1W >%11/&.'0'.3 'A %193 :/$C&/$ K7/1 0/:3 9%K &%1$C&.'0'.3 
963/:A %: J9%K D6::'/:A 6:/ '1&%:L%:6./$ '1 .7/ E%$/9W S7/ J9%K .7:%CB7 AC&7 $%E6'1A 'A 
E%$/99/$ D3 F6:&3lA 96K4 K7'&7 :/96./A AL/&'J'& $'A&76:B/ UF6:&3 J9CMV .% .7/ $:'0'1B 
J%:&/4 'W/W .7/ L:/AAC:/ B:6$'/1. 61$h%: DC%361&3 J%:&/W

S7/ >P< :/L:/A/1.6.'%1 'A 9/AA CA/JC9 J%: J:6&.C:/$ :%&@A 6A '. &61 %193 :/L:/A/1. DC9@ 
L:%L/:.'/A %0/: 96:B/ 0%9CE/AW 5%K/0/:4 '. &61 D/ %J CA/ J%: :/B'%1A %J 6 E%$/9 K7/:/ 
.7/:/ 'A 9'E'./$ $6.6 606'96D9/ %1 J:6&.C:'1B 61$ '. 'A 6LL:%L:'6./ .% CA/ B/1/:'& :%&@ 
L:%L/:.'/A4 /WBW '1 :%&@ E6AA 0%9CE/A J6: 6K63 J:%E .7/ :/L%A'.%:3 7%A. :%&@W
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2.2.3 Equivalent porous medium modelling representation
]1 %:$/: .% 6AA/AA .7/ 'EL9'&6.'%1A %J 6 $'A&:/./ J:6&.C:/ 1/.K%:@ J%: J9%K 61$ .:61AL%:. 
%1 .7/ :/B'%169ZA&69/4 '. 'A %J./1 1/&/AA6:3 J%: L:6&.'&69 :/6A%1A .% &%10/:. .7/ FI? 
E%$/9 .% 61 =>P< E%$/9 K'.7 6LL:%L:'6./ L:%L/:.'/AW S7/ :/AC9.'1B L6:6E/./:A 6:/ 6 
$':/&.'%169 73$:6C9'& &%1$C&.'0'.3 ./1A%:4 J:6&.C:/ @'1/E6.'& L%:%A'.3 61$ %.7/: .:61AL%:. 
L:%L/:.'/A UAC&7 6A .7/ J:6&.C:/ AC:J6&/ 6:/6 L/: C1'. 0%9CE/VW ]1 >%11/&.I9%K4 6 J9CMZ
D6A/$ CLA&69'1B E/.7%$ 'A CA/$ .76. :/\C':/A A/0/:69 J9%K &69&C96.'%1A .7:%CB7 6 FI? 
E%$/9 '1 $'JJ/:/1. $':/&.'%1A U26&@A%1 /. 69W G,,,4 56:.9/3 61$ 2%3&/ G,(HVW

2.2.4 Implicit fracture zones (IFZ)
S7/ L:%L/:.'/A %J 96:B/ $/./:E'1'A.'& A.:C&.C:/A4 AC&7 6A $/J%:E6.'%1 _%1/A4 '1 >P< %: 
=>P< E%$/9A &61 D/ :/L:/A/1./$ '1 >%11/&.I9%K CA'1B .7/ 'EL9'&'. J:6&.C:/ _%1/ U]I`V 
6LL:%6&7W S7'A 6LL:%6&7 &%ED'1/A .7/ L:%L/:.'/A %J /6&7 &/99 '1 .7/ E%$/9 .76. 'A 
'1./:A/&./$ D3 6 A.:C&.C:/ K'.7 .7/ &%::/AL%1$'1B L:%L/:.'/A %J .7/ '1./:A/&.'1B A.:C&.C:/4 
.6@'1B .7/ 0%9CE/ %J .7/ &/99 %&&CL'/$ D3 .7/ A.:C&.C:/ 61$ '.A %:'/1.6.'%1 '1.% 6&&%C1.
U56:.9/3 61$ 2%3&/ G,(HVW S7/ :/AC9. %J .7'A L:%&/AA 'A .% L:%$C&/ 6 AL6.'69 $'A.:'DC.'%1 
%J &/99 L:%L/:.'/A U73$:6C9'& &%1$C&.'0'.3 ./1A%:4 L%:%A'.3 61$ J9%K K/../$ AC:J6&/V .76. 
:/L:/A/1. .7/ &%ED'1/$ '1J9C/1&/ %J D%.7 .7/ $/./:E'1'A.'& A.:C&.C:/A 61$ D/$:%&@ 
A.%&76A.'& J:6&.C:/AW

2.2.5 Groundwater flow
[:%C1$K6./: J9%K '1 6 >P< %: =>P< E%$/9 '1 >%11/&.I9%K 'A /ML:/AA/$ '1 ./:EA %J 
F6:&3lA 96K

VU ,Z �
�

����� Pk (2-3)

61$ .7/ /\C6.'%1 J%: &%1A/:06.'%1 %J E6AA 

,VU
VU

����
�

�
Z�

��
t
f            (2-4)

K7/:/

� Z 'A .7/ AL/&'J'& $'A&76:B/ U%: F6:&3 J9CMV mEhAng

� k 'A .7/ /\C'069/1. L/:E/6D'9'.3 ./1A%: $C/ .% .7/ J:6&.C:/A &6::3'1B .7/ J9%K mEGng

� � 'A .7/ B:%C1$K6./: 0'A&%A'.3 m@BhEhAng

� P 'A .7/ U.%.69V L:/AAC:/ '1 .7/ B:%C1$K6./: m?hEGng

� �   'A .7/ B:%C1$K6./: $/1A'.3 m@BhEHng

� , 'A .7/ B:60'.6.'%169 6&&/9/:6.'%1 mEhAGng

� t 'A .7/ .'E/ mAng
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� f� 'A .7/ @'1/E6.'& L%:%A'.3 $C/ .% .7/ J:6&.C:/A &6::3'1B .7/ J9%K mZng

]1 B/1/:694 .7/ $/1A'.3 61$ 0'A&%A'.3 %J .7/ K6./: $/L/1$ %1 ./EL/:6.C:/4 L:/AAC:/ 61$ 
.%.69 A69'1'.3W  S/EL/:6.C:/ 61$ A69'1'.3 6:/ '1 .C:1 .:61AL%:./$ D3 .7/ B:%C1$K6./:W  
87/1 .7/ 06:'6.'%1A '1 ./EL/:6.C:/ %: A%9C./ &%1&/1.:6.'%1 6:/ 96:B/ /1%CB7 .% L:%$C&/ 
A'B1'J'&61. &761B/A '1 $/1A'.3 %: 0'A&%A'.34 '. 'A 1/&/AA6:3 .% &%CL9/ .7/ A%9C.'%1 %J .7/ 
B:%C1$K6./: J9%K L:%D9/E .% .76. %J .7/ 7/6. %: A%9C./ .:61AL%:. L:%D9/EW I%: .7'A A.C$3 
.:61AL%:. %J 7/6. 'A 1%. '1&9C$/$W

2.2.6 Solute transport
>%11/&.I9%K &69&C96./A A%9C./ .:61AL%:. CA'1B .7/ 6$0/&.'%1Z$'AL/:A'%1 /\C6.'%1

VUVU
VU

cDc
t

c
f

f ��������
�

�
���

��
Z   (2-5) 

K7/:/

� c 'A .7/ A%9C./ E6AA J:6&.'%1 '1 .7/ B:%C1$K6./: J9%K'1B .7:%CB7 .7/ J:6&.C:/A mZng

� D   'A .7/ U/JJ/&.'0/V $'AL/:A'%1 ./1A%: mEGhAng

I%: 6 A'1B9/ .:61AL%:./$ &%EL%1/1.4 =\C6.'%1A UGZHV4 UGZ)V 61$ UGZNV &61 D/ A%90/$ '1 
>%11/&.I9%K 6A 6 &%CL9/$ A/. %J /\C6.'%1AW 5%K/0/:4 J%: .7/ .:61AL%:. %J E613 
&%EL%1/1.A '. 'A 1%. CAC6993 L:6&.'&6D9/ .% A%90/ .7/ JC99 A/. %J &%CL9/$ /\C6.'%1AW ]1 .7'A 
&6A/4 A/\C/1.'69 './:6.'%1 &61 D/ CA/$ 6A 61 %L/:6.%: AL9'..'1B E/.7%$ .% $/&%CL9/ .7/ 
/\C6.'%1A 61$ A%90/ /6&7 B:%C1$K6./: J9%K 61$ .:61AL%:. /\C6.'%1 A/L6:6./93W <C9.'L9/ 
'./:6.'%1A %J .7/ A/\C/1&/ %J /\C6.'%1A &61 D/ &6::'/$ %C. J%: '1&:/6A/$ 6&&C:6&3 6. .7/ 
/ML/1A/ %J &%ELC.6.'%169 .'E/4 DC. 1%:E6993 6 A'1B9/ './:6.'%1 'A ACJJ'&'/1. J%: 6 A3A./E 
.76. 'A /0%90'1B A9%K93 :/96.'0/ .% .7/ .'E/ A./L A'_/W

2.2.7 Rock matrix diffusion (RMD)
Y%&@ E6.:'M $'JJCA'%1 UY<FV 'A .7/ L:%&/AA %J E'B:6.'%1 %J A%9C./A J:%E J:6&.C:/$ :%&@ 
'1.% .7/ 9/AA E%D'9/ K6./: K'.7'1 .7/ :%&@ E6.:'M %0/: 9%1B .'E/ L/:'%$AW S7/ :%&@ 
E6.:'M $'JJCA'%1 E/.7%$ CA/$ J%: .7/ >%11/&.I9%K E%$/99'1B '1 !YZ!'./ 'A 1%. 
&%EL6.'D9/ K'.7 .7/ &69&C96.'%1 %J &7/E'&69 :/6&.'%1A4 A% 6 1/K/: E/.7%$ D6A/$ %1 6 
J'1'./ 0%9CE/ 6LL:%6&7 76A D//1 CA/$ J%: .7'A A.C$3W S7'A E/.7%$ $'0'$/A .7/ :%&@ 
E6.:'M '1.% A/L6:6./ /9/E/1.A 61$ &69&C96./A .7/ .:61AL%:. %J &%EL%1/1.A J:%E %1/ 
/9/E/1. .% .7/ 1/M. 6. /6&7 .'E/ A./L D/J%:/ &6::3'1B %C. &7/E'&69 :/6&.'%1AW 

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

G(

2.2.8 Geochemistry calculations
>%11/&.I9%K 'A 6D9/ .% &%ED'1/ B:%C1$K6./: J9%K 61$ .:61AL%:. &69&C96.'%1A K'.7 
B/%&7/E'&69 &69&C96.'%1A U:/6&.'0/ .:61AL%:.VW ;. /6&7 .'E/ A./L4 .7/ E6AA J:6&.'%1A %J 
&%EL%1/1.A 6:/ CL$6./$ D6A/$ %1 .7/ :/AC9.A %J &7/E'&69 :/6&.'%1 &69&C96.'%1A &6::'/$ 
%C. 6. /\C'9'D:'CEW S7/ &7/E'&69 :/6&.'%1A 6:/ &69&C96./$ D3 .7/ '!7://\& A%J.K6:/ 
9'D:6:3 U>76:9.%1 61$ !6:@7C:A. G,((V4 K7'&7 L:%0'$/A 61 '1./:J6&/ .% .7/ K'$/93 CA/$ 
!5Y==Q> B/%&7/E'&69 A%J.K6:/ U!6:@7C:A. 61$ ;LL/9% (+++VW S7/ $6.6 L:%$C&/$ D3 
!5Y==Q> 6:/ CA/$ .% &69&C96./ .7/ E6AA J:6&.'%1A %J &%EL%1/1.A J%: .7/ 1/M. .'E/ A./L 
'1 >%11/&.I9%KW I'BC:/ GZ- A7%KA 6 J9%K $'6B:6E $/A&:'D'1B .7/ :/6&.'0/ .:61AL%:. 
A3A./E '1 >%11/&.I9%KW >7/E'&69 :/6&.'%1A 6:/ &69&C96./$ J%: D%.7 .7/ J:6&.C:/A 61$ .7/ 
:%&@ E6.:'MW

Figure 2-8. Flow diagram of reactive transport within ConnectFlow.
S7/ &7/E'&69 &69&C96.'%1A 6:/ D6A/$ %1 6 A/. %J .7/:E%$316E'& &%1A.:6'1.A $/J'1/$ '1 6 
A/L6:6./ $6.6D6A/W S7/ $6.6D6A/ CA/$ 'A D6A'&6993 .7/ A6E/ 6A .7/ %1/ CA/$ '1 .7/ !YZ
!'./ &69&C96.'%1A L/:J%:E/$ D3 !696A /. 69W UG,(,VW !%E/ 6$$'.'%169 /\C'9'D:'CE 
&%1A.:6'1.A K'.7 E'1/:69 L76A/A 1%. '1&9C$/$ '1 .7/ !YZ!'./ &69&C96.'%1A 760/ D//1 
6$$/$ .% .7/ $6.6D6A/W S7/ 6$$'.'%169 :/6&.'%1 J%:EC96A 61$ .7/': &%::/AL%1$'1B 
/\C'9'D:'CE &%1A.61.A 6:/ 9'A./$ '1 .7/ !7://\> J%:E6. '1 Table 2-6W !// !6:@7C:A. 61$ 
;LL/9% U(+++V J%: $/.6'9A %1 .7/ '1LC. J%:E6.W

[*)#)/( %Z")()?$/#)'* '+ 
0B%1)3#$C

\2-/#% 0'12'*%*# 
1/33 +$/0#)'*3

MZ")()?$/#% 
0B%1)3#$C

;/(0"(/#% 0'12'*%*# 
#$/*32'$#

\2-/#% -%*3)#C /*- 
&)30'3)#C

]./:6./ .% 
:/\C':/$ 
6&&C:6&3 ;/(0"(/#% ,$'"*-./#%$ 

+('.

k%%L %0/: 
.'E/ A./LA
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6/?(% EF]G D--)#)'*3 #' #B% #B%$1'-C*/1)0 -/#/?/3% "3%- )* @9F@)#% I@/(/3 %# /(G 
EJ^JLG 9%/0#)'* +'$1"(/3 /*- %Z")()?$)"1 0'*3#/*#3 /$% ,)&%* )* 7B$%%Z; +'$1/# 
I3%% 7/$4B"$3# /*- D22%(' ^___ +'$ -%#/)(3LG
Albite
NaAlSi3O8 + 8H2O = Al(OH)4- + 3Si(OH)4 + Na+
log_k     -19.98
-analytic -5429.59545 -0.81939 293813.48663 1966.59164 -17577933.12184
K-feldspar
KAlSi3O8 + 8H2O = Al(OH)4- + 3Si(OH)4 + K+
log_k     -22.62
-analytic -5701.00975 -0.87173 304836.7864 2069.03705 -18119139.36096
Fe(OH)3(hematite_grenthe)
Fe(OH)3 + 3 H+ = Fe+3 + 3 H2O
log_k           -1.1
FeS(ppt)
FeS + H+ = Fe+2 + HS-
log_k           -3.00
Kaolinite_Grimaud
Al2Si2O5(OH)4 + 7H2O = 2Al(OH)4- + 2H+ + 2Si(OH)4
log_k     -37.3
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3 Modelling

3.1 Model description
S7/ E%$/9A CA/$ '1 .7'A A.C$3 6:/ D6A/$ %1 .7/ :/B'%169ZA&69/ E%$/9 %J .7/ 
73$:%B/%9%B'&69 D6A/ &6A/ CA/$ J%: .7/ !YZ!'./ ./EL/:6./ &9'E6./ L/:'%$ E%$/99'1B 
U2%3&/ /. 69W G,(,VW S7/ %193 &761B/A 760/ D//1 .% ACLL%:. :/6&.'0/ .:61AL%:. E%$/99'1B 
61$ .% /M./1$ .7/ A'EC96./$ L/:'%$ .% *,4,,, ;FW S7/ E6'1 J/6.C:/A %J .7/ E%$/9A 6:/ 
ACEE6:'A/$ '1 .7/ J%99%K'1B A/&.'%1AW

3.1.1 Model grid
S7/ E%$/9 B:'$ 'A 'A 6LL:%M'E6./93 (N @E D3 (, @E '1 7%:'_%1.69 /M./1. 61$ /M./1$A
J:%E .7/ B:%C1$ AC:J6&/ .% 6 $/L.7 %J (WG @EW S7/ CLA.:/6E D%C1$6:'/A %J .7/ E%$/9 
&%::/AL%1$ .% A'B1'J'&61. AC:J6&/ K6./: $'0'$/A 61$ .7/ $%K1A.:/6E D%C1$6:3 :/L:/A/1.A 
.7/ JC:.7/A. A7%:/9'1/ L%A'.'%1 :/6&7/$ $C:'1B .7/ ./EL/:6./ L/:'%$ UI%99'1 /. 69W G,,^DVW 
; 9%&69 6:/6 'A $/J'1/$ 6:%C1$ .7/ :/L%A'.%:34 6LL:%M'E6./93 HWH @E A\C6:/W 8'.7'1 .7/ 
9%&69 6:/6 .7/ B:'$ &/99A 6:/ G, E A\C6:/ 7%:'_%1.6993W OC.A'$/ .7/ 9%&69 6:/6 .7/ B:'$ 
&/99A 6:/ (,, E A\C6:/ 7%:'_%1.6993W ]1./:169 D%C1$6:3 &%1$'.'%1A /1AC:/ &%1.'1C'.3 %J 
L:/AAC:/ 61$ J9%K K7/:/ .7/:/ 6:/ $'A&%1.'1C'.'/A '1 .7/ B:'$ 6. .7/ D%C1$6:'/A %J .7/ 
9%&69 6:/6W S7/ &/99A 6:/ 6LL:%M'E6./93 &CD/A4 /M&/L. '1 .7/ A%'9 $%E6'14 K7/:/ 6 ( E 
0/:.'&69 &/99 A'_/ 'A CA/$W S7/ CLL/: 963/:A %J .7/ E%$/9 6:/ 69A% E6LL/$ .% .7/ AC:J6&/ 
.%L%B:6L73 K7'&7 &6CA/A A%E/ 6$fCA.E/1. %J &/99 7/'B7.W

3.1.2 Hydraulic properties
S7/ E%$/9 CA/A 61 /\C'069/1. L%:%CA E/$'CE U=>P<V :/L:/A/1.6.'%14 K7%A/ 73$:6C9'& 
L:%L/:.'/A 6:/ $/:'0/$ J:%E .7/ CLA&69'1B %J 6 $'A&:/./ J:6&.C:/ 1/.K%:@ UFI?V 
:/L:/A/1.'1B .7/ 53$:6C9'& Y%&@ E6AA F%E6'1 U5YFV4 &%ED'1/$ K'.7 .7/ 6LL9'&6.'%1 
%J $/J%:E6.'%1 _%1/ 61$ A7//. f%'1. L:%L/:.'/A CA'1B .7/ 'EL9'&'. J:6&.C:/ _%1/ E/.7%$ 
U]I`V4 6A $/A&:'D/$ '1 !/&.'%1 GWGW S7/ 53$:6C9'& !%'9 F%E6'1 U5!FV 'A :/L:/A/1./$ D3 
J%C: ( E $//L 963/:AW S7/ 0/:.'&69 61$ 7%:'_%1.69 &%EL%1/1.A %J .7/ 5!F 73$:6C9'& 
&%1$C&.'0'.3 6:/ $'JJ/:/1.4 'W/W .7/ 73$:6C9'& &%1$C&.'0'.3 'A 61'A%.:%L'&W S7/ 7%:'_%1.69 
&%EL%1/1. %J .7/ ./1A%: 'A D6A/$ %1 .7/ 6:'.7E/.'& E/61 %J .7/ 73$:6C9'& L:%L/:.'/A %J 
.7/ %:'B'169 A.:6.'B:6L734 K7/:/6A .7/ 0/:.'&69 &%EL%1/1. 'A D6A/$ %1 '.A 76:E%1'& E/61W

S7/ =>P< E%$/9 CA/$ J%: .7'A A.C$3 'A $/:'0/$ J:%E .7/ J':A. :/69'A6.'%1 %J .7/ FI? J%: 
.7/ 5YF 61$ .7/ $/./:E'1'A.'& UK'.7 6 $/L.7 .:/1$V $/J%:E6.'%1 _%1/ E%$/9 U:/J/::/$ .% 
6A :, '1 2%3&/ /. 69W G,(,VW
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3.1.3 Initial condition and boundary conditions
S7/ '1'.'69 &%1$'.'%1 61$ .7/ D%C1$6:3 &%1$'.'%1A 6:/ /\C'069/1. .% .7%A/ CA/$ J%: .7/ 
!YZA'./ ./EL/:6./ L/:'%$ :/B'%169ZA&69/ E%$/9 U2%3&/ /. 69W G,(,V4 K7'&7 6:/ .7/ A6E/ 
6A .7%A/ CA/$ J%: .7/ d;9./:16.'0/ >6A/e L696/%73$:%B/%9%B3 E%$/9 '1 I%99'1 /. 69W 
UG,,^DVW S7/ B:%C1$K6./: &%EL%A'.'%1 'A AL/&'J'/$ '1 ./:EA %J J:6&.'%1A %J :/J/:/1&/ 
K6./:A4 K7'&7 6:/ .7/1 &%10/:./$ .% 61 /\C'069/1. :/L:/A/1.6.'%1 '1 ./:EA %J E6AA 
J:6&.'%1A %J '1$'0'$C69 &%EL%1/1.A K'.7'1 >%11/&.I9%KW S7/ &%EL%A'.'%1 %J /6&7 
:/J/:/1&/ K6./: 'A A7%K1 '1 Table 3-1W S7/ J:6&.'%1 %J /6&7 :/J/:/1&/ K6./: CA/$ '1 .7/ 
'1'.'69 &%1$'.'%1 06:'/A 6&&%:$'1B .% $/L.7 61$ :%&@ $%E6'14 6A A7%K1 '1 I'BC:/ HZ(W

S7/ D%C1$6:3 &%1$'.'%1A J%: .7/ A'$/A %J .7/ E%$/9 AL/&'J3 _/:% J9CM %J K6./: 61$ _/:% 
J9CM %J A%9C./W S7/ D%C1$6:3 &%1$'.'%1 %1 .7/ D%..%E %J .7/ E%$/9 AL/&'J'/A _/:% J9CM %J 
K6./: 61$ .7/ E6AA J:6&.'%1A %J .7/ A%9C./A 6:/ 7/9$ &%1A.61. 6. .7/': '1'.'69 069C/AW S7/ 
.%L AC:J6&/ D%C1$6:3 &%1$'.'%1 9/6$A .% :/&76:B/ %: $'A&76:B/ %J K6./: $/L/1$'1B %1 .7/ 
&69&C96./$ 7/6$ :/96.'0/ .% .7/ B:%C1$ AC:J6&/ /9/06.'%1 U.6@'1B 961$ :'A/4 .7/ $/L.7 %J 
.7/ A/6 61$ .7/ A69'1'.3 %J .7/ A/6 '1.% 6&&%C1.VW S7/ &%EL%A'.'%1 %J '1J'9.:6.'1B K6./: 
.7:%CB7 .7/ .%L D%C1$6:3 06:'/A %0/: .'E/4 &%1A'A.'1B %J [96&'69 K6./: 6. /6:93 .'E/A4 
J%99%K/$ D3 k'..%:'16 !/6 K6./: J%: L6:.A %J .7/ AC:J6&/ D/9%K .7/ A/6 61$ .7/1 E/./%:'& 
K6./: J%: 961$ 6:/6A 6D%0/ A/6 9/0/9W
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6/?(% QF^G 9%+%$%*0% ./#%$ 0'12'3)#)'*3G

<%%2 
@/()*% `)##'$)*/ D(#%$%- 

A%#%'$)0 X(/0)/( :(- 
A%#%'$)0

<)("#% 
A%#%'$)0

2H -W,,, ^W+N( ^WH() +WH,, -WN,, ^W,H,

2% Z)W))+ Z)W)GG ,WNN) ZNWG*, Z)W+GN ,W)N*

;'12'*%*# 1/33 +$/0#)'*3 I4,O4,3L

D( (W-N)∙(,Z(, -W**G∙(,Z+ GW,-(∙(,Z+ (W),)∙(,Z^ GW)*N∙(,Z- )W,,,∙(,Z-

N$ HW,-(∙(,Z) GWGGG∙(,ZN NW^GG∙(,Z^ ,W,,, NW^G,∙(,Z^ ,W,,,

; )W,++∙(,Z^ (W+HG∙(,ZN -W*^-∙(,ZN (W,GH∙(,Z* *WG*-∙(,Z* NW)+,∙(,ZN

;/ (W-H^∙(,ZG (WNHG∙(,Z) (W--H∙(,ZN GW-^-∙(,Z* )W^)H∙(,ZN +WG+,∙(,ZN

;( )W)+)∙(,ZG *WN,*∙(,ZH (W-((∙(,Z) )W+++∙(,Z^ (W-(,∙(,Z) )W),,∙(,Z*

! (WNG)∙(,Z* )W+,H∙(,Z^ (W*,(∙(,Z* ,W,,, (W*,,∙(,Z* ,W,,,

!% (WH,-∙(,Z- )WN*G∙(,Z^ (W,,(∙(,Z^ )W)*+∙(,Z- )W--,∙(,Z(, (W),,∙(,Z^

P GW+-H∙(,ZN (WH)(∙(,Z) NW*,H∙(,Z* )W,,,∙(,Z^ NW*,,∙(,Z* (WN*,∙(,Z*

`) )W)(+∙(,Z* ^W,,^∙(,Z- (W),(∙(,Z- ,W,,, (W),,∙(,Z- ,W,,,

A, GW,(+∙(,Z* )W)-G∙(,Z) ^WN,H∙(,Z* +W+++∙(,Z- ^WN,(∙(,Z* )WG,,∙(,Z*

=/ -W(,-∙(,ZH HW*^*∙(,ZH GW^)(∙(,Z) (W^,,∙(,Z^ GW^)(∙(,Z) *W,,,∙(,Z*

@ GW+^N∙(,Z* GW+^N∙(,Z) GW-H+∙(,ZN (W^,(∙(,Z^ GW-H-∙(,ZN HWHH,∙(,Z*

@) GWG+N∙(,Z* HWN*,∙(,Z* HW^*^∙(,Z* )W*^*∙(,Z* HW+(+∙(,Z* )WHN,∙(,Z*

@$ HWG,+∙(,Z) GW*-G∙(,Z* HW-,(∙(,Z^ ,W,,, HW-,(∙(,Z^ ,W,,,
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Figure 3-1.The initial fraction of each reference water as a function of depth in the 
footwall and border borehole regions (FW&BB) of deformation zone A2 and the 
hanging wall (HW) bedrock of deformation zone A2. Figure 3-63 (Alternative Case) in 
Follin et al. (2007b).
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3.1.4 Solute transport
>69&C96.'%1A %J 06:'6D9/ $/1A'.3 B:%C1$K6./: J9%K 61$ A%9C./ .:61AL%:. 6:/ &6::'/$ %C. 
J%: .7/ A'EC96.'%1 L/:'%$ %J -,,, #> .% *,4,,, ;F '1 G, 3/6: .'E/ A./LAW ;1 /JJ'&'/1.
EC9.'Z&%EL%1/1. A/\C/1.'69 './:6.'%1 E/.7%$ 'A CA/$ .% .:61AL%:. /6&7 &%EL%1/1.
'1$'0'$C6993 61$ $/&%CL9/A .7/ .:61AL%:. 61$ J9%K &69&C96.'%1AW I%: .7%A/ &6A/A 
'10%90'1B &7/E'&69 :/6&.'%1A4 .7/A/ 6:/ &69&C96./$ 6. /6&7 .'E/ A./LW I%: :/6A%1A %J 
/JJ'&'/1&34 &7/E'&69 :/6&.'%1A 6:/ %193 &69&C96./$ 6. 9%&6.'%1A K7/:/ .7/ E6AA J:6&.'%1 
%J 613 &%EL%1/1. 76A &761B/$ D3 6. 9/6A. Gp A'1&/ .7/ 96A. .'E/ &7/E'&69 :/6&.'%1A 
K/:/ &69&C96./$ 6. .76. 9%&6.'%1W

; J'1'./ 0%9CE/ 'EL9/E/1.6.'%1 %J :%&@ E6.:'M $'JJCA'%1 E/.7%$ 'A CA/$ J%: .7'A A.C$34 
K7'&7 699%KA /\C'9'D:6.'%1 %J &7/E'&69 AL/&'/A .% %&&C: '1 .7/ :%&@ E6.:'MW ; J'1/: 
$'A&:/.'A6.'%1 %J .7/ :%&@ E6.:'M 'A CA/$ &9%A/ .% .7/ J:6&.C:/A4 D/&%E'1B &%6:A/: JC:.7/: 
6K63W

3.2 Model cases
; 1CED/: %J &6A/A 6:/ &%1A'$/:/$4 6A 9'A./$ D/9%KW S7/A/ &6A/A /ML9%:/ A%E/ %J .7/ 
C1&/:.6'1.'/A '1 .7/ B/%&7/E'&69 :/6&.'%1A .76. E63 %&&C: 6. .7/ I%:AE6:@ A'./W >6A/ (
'1&9C$/A 1% &7/E'&69 :/6&.'%1A 61$ A'EL93 .:61AL%:.A .7/ &7/E'&69 &%EL%1/1.AW S7/ 
%.7/: &6A/A '1&9C$/ &7/E'&69 :/6&.'%1A K'.7 $'JJ/:/1. E'1/:69 L76A/AW >6A/ N JC:.7/: 
'1&9C$/A 6 E%:/ $'9C./ E/./%:'& K6./: UF'9C./ </./%:'& K6./: '1 Table 3-1V 6A &%EL6:/$ 
.% .7/ %.7/: &6A/A4 '1J'9.:6.'1B 6. .7/ .%L D%C1$6:3 J%: 961$ 6:/6A 6D%0/ A/6 9/0/9W 
=\C'9'D:'CE &%1$'.'%1A 6:/ 6AACE/$ J%: 699 &7/E'&69 :/6&.'%1AW

>6A/ (W ?% &7/E'&69 :/6&.'%1A4 'W/W .7/ B:%C1$K6./: &%EL%A'.'%1 K'99 D/ $/./:E'1/$ 
%193 D3 B:%C1$K6./: J9%K 61$ .:61AL%:.W

>6A/ GW =\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ 6E%:L7%CA ':%1 U]]V 
AC9L7'$/W S7'A 'A .7/ dD6A/ &6A/e J:%E !696A /. 69W UG,(,V J%: .7/ A'.C6.'%1 K'.7 
A'B1'J'&61. 6&.'0'.3 %J AC9L76./Z:/$C&'1B D6&./:'6W 5%K/0/:4 .7/ 73$:%M36L6.'./ 
:/6&.'%1A 6:/ 1%. '1&9C$/$ 6A .7/3 6:/ 1%. $//E/$ :/9/061. .% .7'A K%:@W

>6A/ HW =\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ ':%1 U]]]V %M373$:%M'$/W 
S7'A 'A .7/ dD6A/ &6A/e J:%E !696A /. 69W UG,(,V J%: .7/ A'.C6.'%1 K7/:/ .7/ 
:/$%M A.6./ 'A 1%. 6JJ/&./$ D3 AC9L76./Z:/$C&'1B D6&./:'6W ;B6'14 .7/ 
73$:%M36L6.'./ :/6&.'%1A 6:/ 1%. '1&9C$/$W

>6A/ )W =\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._4 6E%:L7%CA ':%1 U]]V AC9L7'$/4 
@6%9'1'./4 69D'./4 61$ "ZJ/9$AL6:W S7'A &6A/ :/L:/A/1.A 61 CL$6./$ C1$/:A.61$'1B 
%J .7/ A'./ B/%&7/E'A.:3 :/96.'0/ .% !YZ!'./W

>6A/ NW ;A >6A/ G4 DC. K'.7 6 E%:/ $'9C./ &%EL%A'.'%1 J%: E/./%:'& K6./:W

]1 /6&7 %J .7/ &6A/A K7/:/ &7/E'&69 :/6&.'%1A 6:/ '1&9C$/$ .7/ :/J/:/1&/ K6./:A 6:/
'1'.'6993 /\C'9'D:6./$ K'.7 .7/ E'1/:69 L76A/A 61$ &76:B/ D6961&/$W S7/ /\C'9'D:6.'%1 
:/6&.'%1A K'.7 .7/A/ E'1/:69A 6:/ .7/1 :/L/6./$ J%: /6&7 .'E/ A./L CA'1B .7/ CL$6./$ 
&%EL%A'.'%1A J:%E .7/ .:61AL%:. &69&C96.'%1AW
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4 Results

4.1 Presentation of results
Y/AC9.A 6:/ L:/A/1./$ .% '99CA.:6./ .7/ /0%9C.'%1 %J .7/ B:%C1$K6./: &%EL%A'.'%1 61$ 
&7/E'&69 &%1$'.'%1A K'.7'1 .7/ L:%L%A/$ :/L%A'.%:3 0%9CE/ 61$ '1 .7/ K'$/: :/B'%169 
&%1./M. $C:'1B 61 /M./1$/$ L/:'%$ %J ./EL/:6./ &9'E6./ &%1$'.'%1AW S7/ :/AC9.A 6:/ B'0/1 
6. 6 1CED/: %J .'E/A $C:'1B .7/ /M./1$/$ ./EL/:6./ &9'E6./ L/:'%$ .% '99CA.:6./ .7/ 
/0%9C.'%1 %0/: .76. L/:'%$W S7/ '1./:069 D/.K//1 A/9/&./$ .'E/A 'A AE699/: 6. /6:9'/: 
.'E/A K7/1 .7/ A'./ 'A /0%90'1B E%:/ \C'&@93W S7/ G,,, ;F4 H,,, ;F4 N,,, ;F 61$ 
+,,, ;F .'E/A &%::/AL%1$ .% .7%A/ A/9/&./$ J%: .7/ !YZ!'./ ./EL/:6./ L/:'%$ U2%3&/ /. 
69W G,(,VW S7/ G,4,,, ;F4 H,4,,, ;F4 ),4,,, ;F 61$ *,4,,, ;F .'E/A &%::/AL%1$ .% 
.7/ /M./1$/$ ./EL/:6./ &9'E6./ L/:'%$W

I%: /6&7 &6A/4 D%M 61$ K7'A@/: L9%.A A7%K .7/ A.6.'A.'&69 $'A.:'DC.'%1 %J L54 =7 61$ .%.69 
E%969'.'/A U'1 E%9/A L/: @'9%B:6E %J K6./:4 E%9h@BKV %J A/9/&./$ A%9C.'%1 AL/&'/A
A6EL9/$ %1 6 :/BC96: B:'$ %J L%'1.A K'.7'1 .7/ :/L%A'.%:3 0%9CE/ D/.K//1 /9/06.'%1A Z
)+, E 61$ Z)*, EW S7'A B:'$ &%1A'A.A %J *N4GH^ L%'1.A 6. 6 AL6&'1B %J (, E 0/:.'&6993W 
S7/ L%'1.A :/A'$/ K'.7'1 6 $%E6'1 K'.7 .7/ J%99%K'1B &%:1/: &%%:$'16./A U(*H,W*G4
*^,(W(^Vg U(*HHWH^4 *^,(W(^Vg U(*HHWH^4 **+-W+Vg U(*H,W*G4 **+-W+V U6A CA/$ '1 !696A /. 
69W G,(,VW S7/ A.6.'A.'&69 E/6AC:/A 6:/ .7/ E/$'614 .7/ GN.7 61$ ^N.7 L/:&/1.'9/A4 .7/ E/61 
61$ .7/ N.7 61$ +N.7 L/:&/1.'9/AW

I%: /6&7 &6A/4 .7/ L54 L/ 61$ E6AA J:6&.'%1A U'1 @'9%B:6EA L/: @'9%B:6E %J A%9C.'%14 
@Bh@BAV %J A/9/&./$ A%9C.'%1 AL/&'/A 6. .7/ $/L%A'.'%1 7%9/ 9%&6.'%1A 6:/ L:/A/1./$ 
0'AC6993 %1 6 :/L:/A/1.6.'%1 %J .7/ :/L%A'.%:3 963%C. D3 $%.A &%9%C:/$ D3 .7/ E6B1'.C$/ 
%J .7/ \C61.'.3W =6&7 $%. &%::/AL%1$A .% .7/ &/1.:/ %J 6 $/L%A'.'%1 7%9/W S7/A/ L9%.A 
A7%K .7/ 06:'6.'%1 '1 /6&7 \C61.'.3 6&:%AA .7/ :/L%A'.%:3 J%: /6&7 A/9/&./$ .'E/W

I%: /6&7 &6A/4 .7/ :/B'%169 /0%9C.'%1 %J .7/ B:%C1$K6./: &%EL%A'.'%1 'A 0'AC69'A/$ 6A 6 
A/. %J A9'&/A .7:%CB7 .7/ E%$/9 &%9%C:/$ D3 L54 L/ %: .7/ E6AA J:6&.'%1A U'1 @'9%B:6EA 
L/: @'9%B:6E %J A%9C.'%14 @Bh@BAV %J A/9/&./$ A%9C.'%1 AL/&'/AW S7:// A9'&/A 6:/ A7%K1g 6 
7%:'_%1.69 A9'&/ 6. :/L%A'.%:3 $/L.7 61$ .K% 0/:.'&69 A9'&/A &/1.:/$ %1 .7/ :/L%A'.%:34 %1/ 
'1 .7/ $':/&.'%1 ?8Z!= 61$ %1/ '1 .7/ $':/&.'%1 !8Z?=W ]1 .7/A/ L9%.A .7/ :/L%A'.%:3 
A.:C&.C:/A 6:/ A7%K1 .% L:%0'$/ &%1./M.4 7%K/0/: .7/3 6:/ 1%. '1&9C$/$ '1 .7/ E%$/9W 
I%: A9'&/A 6. G,,, ;F4 H,,, ;F4 N,,, ;F 61$ +,,, ;F .7/ A7%:/9'1/ 'A 69A% '1&9C$/$W

; &%1A'A./1. 069C/ :61B/ 'A CA/$ J%: /6&7 \C61.'.3 L:/A/1./$ .% 699%K /6A3 &%EL6:'A%1 
D/.K//1 .7/ &6A/A 61$ D/.K//1 .7/ .'E/A &%1A'$/:/$W 

4.2 Case 1 – No chemical reactions
!'1&/ .7'A &6A/ '10%90/A 1% &7/E'&69 :/6&.'%1A4 .7/ &761B/A '1 B:%C1$K6./: &%EL%A'.'%1 
%0/: .'E/ 6:/ .7/ :/AC9. %J .7/ .:61AL%:. 61$ E'M'1B %J :/J/:/1&/ K6./:A4 69.7%CB7 .7'A 'A 
$%1/ '1 ./:EA %J .7/ '1$'0'$C69 &%EL%1/1.A %J .7/ :/J/:/1&/ K6./:AW I%: .7/ ./EL/:6./ 
&9'E6./ L/:'%$ 6. :/L%A'.%:3 $/L.7 .7'A 'A .7/ B:6$C69 :/L96&/E/1. %J k'..%:'16 K6./: K'.7 
;9./:/$ </./%:'& K6./:W S7'A 9/6$A .% 6 :/$C&.'%1 '1 A69'1'.3 61$ 61 '1&:/6A/ '1 .7/ 
&%1&/1.:6.'%1 %J D'&6:D%16./W
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4.2.1 TDS and sum of cations
I'BC:/ )Z( 61$ I'BC:/ )ZG A7%K .7/ A.6.'A.'&69 $'A.:'DC.'%1 %J .%.69 $'AA%90/$ A%9'$A 
USF!V 61$ .7/ ACE %J &6.'%1 &76:B/ E%969'.'/A J%: >6A/ (W S7/ L9%.A 6:/ &9%A/93 :/96./$4 
K'.7 .7/ ACE %J &6.'%1 &76:B/A L9%. E'::%:'1B .7/ SF! L9%.W ;A /ML/&./$4 D%.7 SF! 61$ 
.7/ ACE %J &6.'%1A $/&:/6A/ B:6$C6993 %0/: .'E/4 9/0/99'1B %C. 6. 6:%C1$ G,4,,, ;FW
#/9%K 61 /9/06.'%1 %J Z),, E4 .7/ :%&@ '1 II<,( 'A 0/:3 AL6:A/93 J:6&.C:/$ 61$ .7/ 
J:6&.C:/ 1/.K%:@ 'A L%%:93 &%11/&./$4 9/6$'1B .% 0/:3 9%K J9%KA '1 .7/ :/L%A'.%:3 
0%9CE/W <%A. %J .7/ J9%K '1 .7/ :/L%A'.%:3 6:/6 'A 6D%0/ 61 /9/06.'%1 %J ZG,, E4 K'.7 
7%:'_%1.69 J9%KA $%E'16.'1B $C/ .% .7/ L:/A/1&/ %J ACDZ7%:'_%1.69 A7//. f%'1.A 61$ 
B/1.93 $'LL'1B $/J%:E6.'%1 _%1/AW S7'A $/L.7 $/L/1$/1&/ %J J:6&.C:/ '1./1A'.3 61$ .7/ 
61'A%.:%L3 '1 .7/ 73$:6C9'& L:%L/:.'/A %J .7/ 7%A. :%&@ 'EL/$/ .7/ L/1/.:6.'%1 %J 
B:%C1$K6./: J:%E .7/ AC:J6&/ .% .7/ :/L%A'.%:3W P/1/.:6.'%1 %J $'9C./ K6./: 'A JC:.7/: 
7'1$/:/$ D3 DC%361&3 /JJ/&.A &6CA/$ D3 .7/ L:/A/1&/ %J K6./: K'.7 7'B7/: A69'1'.3 6. %: 
D/9%K :/L%A'.%:3 $/L.7W S7/A/ /JJ/&.A 9'E'. .7/ &761B/A '1 B:%C1$K6./: &%EL%A'.'%1 
&6CA/$ D3 L/1/.:6.'%1 %J ;9./:/$ </./%:'& K6./: D/3%1$ G,4,,, ;FW 

;. +,,, ;F .7/ N.7 L/:&/1.'9/ J%: SF! K'.7'1 .7/ :/L%A'.%:3 0%9CE/ 'A +W-*∙(,G EBh@BK
61$ 6. *,4,,, ;F '. 'A ^W,(∙(,G EBh@BKW S7'A 'A &%1A'A./1. K'.7 .7/ :/AC9.A J%: .7/ 
A'EL9'J'/$ &69&C96.'%1 %J .7/ L/1/.:6.'%1 %J $'9C./ K6./: L:/A/1./$ '1 I'BC:/ (,ZHG %J 
!"# UG,((V4 K7/:/ (p %J $/L%A'.'%1 7%9/ 9%&6.'%1A /ML/:'/1&/ 6 A69'1'.3 D/9%K ( Bhk 6. 
(,4,,, ;F 61$ Gp %J 9%&6.'%1A 6. *,4,,, ;FW
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Figure 4-1. Box and whisker plot showing the statistical distribution of TDS for Case 1 
on a regular grid of points within the repository volume between elevations -490 m and 
-460 m. The statistical measures are the median, the 25th and 75th percentiles (box), the 
mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-2. Box and whisker plot showing the statistical distribution of the sum of 
cation charges (Na+K+2(Mg+Ca)) molalities for Case 1 on a regular grid of points 
within the repository volume between elevations -490 m and -460 m. The statistical 
measures are the median, the 25th and 75th percentiles (box), the mean (cross) and the 
5th and 95th percentiles (whiskers).

4.2.2 Carbon
I'BC:/ )ZH4 I'BC:/ )Z)4 I'BC:/ )ZN 61$ I'BC:/ )Z* A7%K .7/ &761B/ '1 .%.69 '1%:B61'& 
&6:D%1 %0/: .'E/W S7/ D%M 61$ K7'A@/: L9%. UI'BC:/ )ZHV A7%KA .%.69 '1%:B61'& &6:D%1
:'A'1B %0/: .'E/4 DC. .7/1 9/0/99'1B %JJW S7/ 'E6B/A '1 I'BC:/ )Z) 61$ I'BC:/ )ZN A7%K 
.76. .7/ '1J'9.:6.'%1 %J &6:D%1 06:'/A AL6.'6993 6:%C1$ .7/ $/L%A'.'%1 7%9/A $C/ .% .7/ 
A.:C&.C:69 &%1.:%9A 61$ 7/./:%B/1/'.3 'EL%A/$ D3 .7/ C1$/:93'1B J:6&.C:/ A3A./E 61$ 
$/J%:E6.'%1 _%1/AW ;B6'14 .7/:/ 'A 9'..9/ &761B/ 6J./: G,4,,, ;FW S7/ '1&:/6A/ '1 .%.69 
'1%:B61'& &6:D%1 E6AA J:6&.'%1A 'A $C/ .% 7'B7/: &%1&/1.:6.'%1A %J D'&6:D%16./ L:/A/1. '1 
.7/ '1J'9.:6.'1B ;9./:/$ </./%:'& K6./:W

I'BC:/ )Z* A7%KA .7/ /0%9C.'%1 %J .%.69 '1%:B61'& &6:D%1 %0/: .'E/ 6&:%AA .7/ E%$/9W O1 
.7/ 7%:'_%1.69 A9'&/ 6. .7/ 9/0/9 %J .7/ :/L%A'.%:3 .%.69 '1%:B61'& &6:D%1 &61 D/ A//1 
'1&:/6A'1B '1 6 1%:.7 /6A./:93 $':/&.'%1 %0/: .'E/4 'W/W .%K6:$A .7/ :/.:/6.'1B A7%:/9'1/W 
;A '1 .7/ A.6.'A.'&69 61$ $/L%A'.'%1 7%9/ L9%.A .7/ &761B/A '1 .7/ 'E6B/A 6J./: G,4,,, ;F 
6:/ 1/B9'B'D9/ &%EL6:/$ .% .7/ &761B/A A//1 6. /6:9'/: .'E/AW
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Figure 4-3. Box and whisker plot showing the statistical distribution of total inorganic 
carbon molalities for Case 1 on a regular grid of points within the repository volume 
between elevations -490 m and -460 m. The statistical measures are the median, the 25th

and 75th percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-4. Total inorganic carbon mass fractions for Case 1 at deposition hole 
locations for time periods 2000 AD to 9000 AD.
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Figure4-5. Total inorganic carbon mass fractions for Case 1 at deposition hole 
locations for time periods 20,000 AD to 60,000 AD.

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

H)

G,,, ;F H,,, ;F

N,,, ;F +,,, ;F

G,4,,, ;F H,4,,, ;F

),4,,, ;F *,4,,, ;F

Figure 4-6. Total inorganic carbon mass fractions on regional scale slices through the 
repository volume for Case 1 for time periods 2000 AD to 60,000 AD.
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4.2.3 Calcium
I'BC:/ )Z^4 I'BC:/ )Z-4 I'BC:/ )Z+ 61$ I'BC:/ )Z(, A7%K .7/ L9%.A J%: .%.69 &69&'CEW I%: 
.7'A AL/&'/A .7/ D%M 61$ K7'A@/: L9%. UI'BC:/ )Z^V A7%KA 6 A9'B7. $/&:/6A/ '1 &69&'CE 
%0/: .'E/4 7%K/0/: .7/:/ 'A 9'..9/ &761B/ .% .7/ K7'A@/:A %J .7/ L9%.4 A7%K'1B .76. .7/ 
AL:/6$ %J 069C/A A.63A :/6A%16D93 &%1A.61. %0/: .'E/W I'BC:/ )Z- 61$ I'BC:/ )Z+ A7%K 
.7/ &761B/ '1 .7/ AL6.'69 $'A.:'DC.'%1 %J &69&'CE K'.7'1 .7/ :/L%A'.%:3 %0/: .'E/4 K'.7 .7/ 
&69&'CE E6AA J:6&.'%1A B/1/:6993 $/&:/6A'1B4 69.7%CB7 .7/:/ 'A 6 D:'/J '1&:/6A/ '1 %1/ 
6:/6 6. H,,, ;FW S7/:/ 'A 9'..9/ &761B/ '1 .7/ AL6.'69 $'A.:'DC.'%1 %J &69&'CE K'.7 .'E/ 6. 
96./: .'E/AW S7/ $/&:/6A/ '1 &69&'CE E6AA J:6&.'%1A K'.7 .'E/ 'A $C/ .% .7/ 9%K/: 
&%1&/1.:6.'%1 %J &69&'CE '1 .7/ '1J'9.:6.'1B ;9./:/$ </./%:'& K6./: &%EL6:/$ .% .7/ 
k'..%:'16 K6./: '. 'A :/L96&'1BW

S7/ :/B'%169 /0%9C.'%1 %J &69&'CE 'A A7%K1 '1 I'BC:/ )Z(,W ;A K'.7 &6:D%14 .7/:/ 'A 
/0'$/1&/ .76. 6 1%:.7 /6A./:93 J9%K 'A '1J9C/1&'1B .7/ 6E%C1. %J &69&'CE 6. AE699 .'E/A4 
K'.7 .7/ 6E%C1. %J &69&'CE $/&:/6A'1B K'.7 .'E/W ;. .'E/A 6D%0/ G,4,,, ;F .7/ 
E6f%:'.3 %J .7/ :/B'%169 6:/6 'A 9%K '1 &69&'CE4 K'.7 %&&6A'%169 7'B7 AL%.A 6:%C1$ .7/ 
/$B/A %J .7/ E%$/9W 5'B7/: 069C/A %J &69&'CE 6:/ 69A% A//1 6. $/L.7 U6AA%&'6./$ K'.7 
F//L !69'1/ K6./:V4 6A A//1 '1 .7/ 0/:.'&69 A9'&/AW
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Figure 4-7. Box and whisker plot showing the statistical distribution of total calcium 
molalities for Case 1 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-8. Total calcium mass fractions for Case 1 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-9. Total calcium mass fractions for Case 1 at deposition hole locations for 
time periods20,000 AD to 60,000 AD.
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Figure 4-10. Total calcium mass fractions on regional scale slices through the 
repository volume for Case 1 for time periods 20,000 AD to 60,000 AD.
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4.2.4 Chloride
S7/ &761B/ '1 &79%:'$/ 9/0/9A %0/: .'E/ 'A A7%K1 '1 I'BC:/ )Z(( .% I'BC:/ )Z()W S7/ D%M 
61$ K7'A@/: L9%. $/E%1A.:6./A .76. .7/ 6E%C1. %J &79%:'$/ $/&:/6A/A %0/: .'E/4 6B6'1 
9/0/99'1B %JJ 6. 6LL:%M'E6./93 G,4,,, ;FW S7'A 'A &%1J':E/$ D3 .7/ $/L%A'.'%1 7%9/ 
&%9%C: &761B/A A//1 '1 I'BC:/ )Z(G 61$ I'BC:/ )Z(HW

S7/ :/B'%169 /0%9C.'%1 %J &79%:'$/ %0/: .7/ .'E/ L/:'%$ E%$/99/$ UI'BC:/ )Z()V 'A 
A'E'96: .% .76. %J &69&'CE4 K'.7 .7/ 069C/ %J &79%:'$/ $/&:/6A'1B %0/: .'E/ 61$ 
:/AL%1$'1B .% 6 1%:.7 /6A./:93 J9%KW
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Figure 4-11. Box and whisker plot showing the statistical distribution of total chloride
molalities for Case 1 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-12. Total chloridemass fractions for Case 1 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-13. Total chloridemass fractions for Case 1 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-14. Total chloridemass fractions on regional scale slices through the 
repository volume for Case 1 for time periods 2000 AD to 60,000 AD.

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

)H

4.2.5 Iron
S7/ :61B/ J%: I'BC:/ )Z(N4 .7/ D%M 61$ K7'A@/: L9%. J%: .7/ &%1&/1.:6.'%1 %J ':%1 '1 .7/ 
:/L%A'.%:3 6:/64 76A D//1 &7%A/1 .% D/ &%1A'A./1. K'.7 .7/ :61B/ CA/$ '1 .7/ %.7/: &6A/AW 
;A ':%1 :/E6'1A &%EL6:6.'0/93 9%K '1 >6A/ (4 K7/:/ 1% &7/E'&69 &69&C96.'%1A 6:/ 
&%EL9/./$4 9'..9/ &761B/ %0/: .'E/ 'A A//1W !'E'96:93 I'BC:/ )Z(* 61$ I'BC:/ )Z(^ A7%K 
1% 06:'6.'%1 '1 &%9%C:'1B 6:%C1$ .7/ $/L%A'.'%1 7%9/A 6&:%AA .7/ .'E/ L/:'%$A4 6A 613 
&761B/ '1 ':%1 J%: >6A/ ( 'A '1A'B1'J'&61. &%EL6:/$ .% %.7/: &6A/AW

;A K'.7 .7/ %.7/: L9%.A4 .7/ &%1&/1.:6.'%1 %J ':%1 6&:%AA .7/ E%$/9 :/B'%1 UI'BC:/ )Z(-V 
'A 9%K &%EL6:/$ .% .7/ &%1&/1.:6.'%1 %J ':%1 A//1 '1 %.7/: &6A/A4 A% 613 &761B/ %0/: 
.'E/ 1%. 6LL6:/1.W

Fe
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]
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Figure 4-15. Box and whisker plot showing the statistical distribution of total iron 
molalities for Case 1 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-16. Total iron mass fractions for Case 1 at deposition hole locations for time 
periods 2000 AD to 9000 AD.
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Figure 4-17. Total iron mass fractions for Case 1 at deposition hole locations for time 
periods20,000 AD to 60,000 AD.
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Figure 4-18. Total iron mass fractions on regional scale slices through the repository 
volume for Case 1 for time periods 2000 AD to 60,000 AD.
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4.2.6 Sodium
S7/ &761B/A '1 A%$'CE %0/: .'E/ 6:/ A7%K1 '1 I'BC:/ )Z(+ .% I'BC:/ )ZGGW S7/ D%M 61$ 
K7'A@/: L9%. A7%KA .7/ 9/0/9 %J A%$'CE $/&:/6A'1B %0/: .'E/4 DC. 9/0/99'1B %JJ 6. 
G,4,,, ;F K'.7 9'..9/ &761B/ J%99%K'1BW S7'A .:/1$ 'A 69A% J%99%K/$ '1 .7/ $/L%A'.'%1 
7%9/ L9%.A '1 I'BC:/ )ZG, 61$ I'BC:/ )ZG(W

;. G,,, ;F .7/ &%1&/1.:6.'%1 %J A%$'CE 'A :/96.'0/93 7'B7 6&:%AA .7/ E%$/9 UI'BC:/ 
)ZGGV $C/ .% .7/ L:/A/1&/ %J k'..%:'16 K6./:4 DC. 'A B:6$C6993 :/$C&/$ $C/ .% .7/ 
'1J'9.:6.'%1 %J 9/AA A69'1/ ;9./:/$ </./:%'& K6./:4 K'.7 .7/ DC9@ %J .7/ 6:/6 760'1B 9%K 
A%$'CE 069C/A J:%E G,4,,, ;F %1K6:$AW

Na
[m
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/k

gw
]

0.16

0.12

0.08
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0

Figure 4-19. Box and whisker plot showing the statistical distribution of total sodium 
molalities for Case 1 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-20. Total sodium mass fractions for Case 1 at deposition hole locations for 
time periods2000 AD to 9000 AD.
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Figure 4-21. Total sodium mass fractions for Case 1 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-22. Total sodium mass fractions on regional scale slices through the 
repository volume for Case 1 for time periods 2000 AD to 60,000 AD.
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4.2.7 Sulphur
S7/ D%M 61$ K7'A@/: L9%. J%: .%.69 AC9L7C: UI'BC:/ )ZGHV A7%KA .7/ 6E%C1. %J AC9L7C: 
$/&:/6A'1B %0/: .'E/4 K'.7 .7/ AL:/6$ %J 069C/A 69A% $/&:/6A'1B4 6A A//1 D3 .7/ 
$/&:/6A'1B A'_/ %J .7/ K7'A@/:AW I'BC:/ )ZG) 61$ I'BC:/ )ZGN A7%K .76. .7/ E6'1 
&761B/A '1 &%1&/1.:6.'%1A 6:%C1$ .7/ $/L%A'.'%1 7%9/A 6:/ D/.K//1 G,,, ;F 61$
+,,, ;F4 K'.7 .7/ &%1&/1.:6.'%1 %J .%.69 AC9L7C: D/'1B 9%K 61$ C1&761B'1B J%: 96./:
.'E/AW 

I'BC:/ )ZG* A7%KA .76. AC9L7C: D/760/A '1 6 A'E'96: K63 .% A%$'CE4 A.6:.'1B :/6A%16D93 
7'B7 6&:%AA .7/ E%$/9 61$ $:%LL'1B .% 6 9%K 069C/ 6. 96./: .'E/AW I%: AC9L7C: 7%K/0/:4
.7/ 1%:.7 /6A./:93 J9%K A//1 J%: %.7/: &7/E'&69 AL/&'/A 'A 9/AA /0'$/1.W

S
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Figure 4-23. Box and whisker plot showing the statistical distribution of total sulphur 
molalities for Case 1 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

NG

G,,, ;F   H,,, ;F

N,,, ;F +,,, ;F

Figure 4-24. Total sulphur mass fractions for Case 1 at deposition hole locations for 
time periods2000 AD to 9000 AD.
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Figure 4-25. Total sulphur mass fractions for Case 1 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-26. Total sulphur mass fractions on regional scale slices through the 
repository volume for Case 1 for time periods 2000 AD to 60,000 AD.
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4.3 Case 2
S7/ /0%9C.'%1 %J B:%C1$K6./: &%EL%A'.'%1 J%: .7'A &6A/ K'99 D/ $C/ .% .7/ .:61AL%:. 61$ 
E'M'1B %J &%EL%1/1.A %:'B'16.'1B J:%E $'JJ/:/1. :/J/:/1&/ K6./:AW 5%K/0/:4 .7/ 
&%1&/1.:6.'%1A %J :/6&.'0/ AL/&'/A K'99 D/ E%$'J'/$ D3 .7/ &7/E'&69 :/6&.'%1A &%1A'$/:/$ 
J%: .7'A &6A/4 K7'&7 '1&9C$/ /\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ 
6E%:L7%CA ':%1 U]]V AC9L7'$/W ]. 'A /ML/&./$ .76. .7/ :/6&.'%1A K'99 760/ 61 /JJ/&. %1 L54 
=74 61$ .7/ &%1&/1.:6.'%1A %J .%.69 '1%:B61'& &6:D%14 &69&'CE4 AC9L7C: 61$ ':%1W

4.3.1 pH
I'BC:/ )ZG^4 I'BC:/ )ZG- 61$ I'BC:/ )ZG+ A7%K .7/ 069C/A %J L5 6:%C1$ .7/ :/L%A'.%:3 
J%: >6A/ G $/&:/6A'1B K'.7 .'E/4 DC. 9/0/99'1B %JJ 6. 96./: .'E/A .% 6 L5 %J 6LL:%M'E6./93 
*W^NW I'BC:/ )ZH, A7%KA 069C/A %J L5 %0/: .7/ :/B'%169 6:/6W #/.K//1 G,,, ;F 61$ 
+,,, ;F .7/:/ 'A 6 A9'B7. 9%K/:'1B %J L5 '1 .7/ 1%:.7 /6A. %J .7/ E%$/94 DC. %0/:699 .7/:/ 
'A 9'..9/ &761B/ '1 L5 %0/: .7/ .'E/ L/:'%$W

6.5

7.0

7.5

8.0

8.5

9.0

pH

Figure 4-27. Box and whisker plot showing the statistical distribution of pH for Case 2 
on a regular grid of points within the repository volume between elevations -490 m and 
-460 m. The statistical measures are the median, the 25th and 75th percentiles (box), the 
mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-28. Values of  pH for Case 2 at deposition hole locations for time periods 
2000 AD to 9000 AD.
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Figure 4-29. Values of  pH for Case 2 at deposition hole locations for time periods 
20,000 AD to 60,000 AD.
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Figure 4-30. Values of  pH on regional scale slices through the repository volume for 
Case 2 for time periods 2000 AD to 60,000 AD.
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4.3.2 Eh ( or pe)
I'BC:/ )ZH( A7%KA .7/ 069C/ %J =7 '1 .7/ :/L%A'.%:3 :/B'%1 61$ I'BC:/ )ZHG 61$ I'BC:/ 
)ZHH A7%K .7/ 069C/ %J L/ 6. .7/ $/L%A'.'%1 7%9/ 9%&6.'%1A J%: >6A/ GW I'BC:/ )ZH( A7%KA 
.76. .7/ 069C/ %J =7 :'A/A %0/: .'E/ $C/ .% '1J'9.:6.'%1 %J ;9./:/$ </./%:'& K6./: K'.7 6 
7'B7/: =74 DC. J96../1A %JJ 6J./: H,4,,, ;FW ; A'E'96: L6../:1 'A A//1 J%: L/ 6. .7/ 
$/L%A'.'%1 7%9/ 9%&6.'%1A '1 I'BC:/ )ZHG 61$ I'BC:/ )ZHHW

I'BC:/ )ZH) A7%KA :/B'%169 A9'&/ L9%.A %J L/ %0/: .'E/W ]1 >6A/ G4 L/ 'A '1&:/6A'1B 6. 
/6:93 .'E/A4 K'.7 96:B/: 069C/A D/'1B AK/L. '1 6 1%:.7 /6A./:93 $':/&.'%1W ;. 96./: .'E/A 
UG,4,,, ;F %1K6:$AV .7/:/ 'A 9'..9/ &761B/ '1 L/W

-350

-300

-250

-200

-150

Eh
[m

V]

Figure 4-31. Box and whisker plot showing the statistical distribution of Eh for Case 2 
on a regular grid of points within the repository volume between elevations -490 m and 
-460 m. The statistical measures are the median, the 25th and 75th percentiles (box), the 
mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-32. Values of  pe for Case 2 at deposition hole locations for time periods 2000 
AD to 9000 AD.
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Figure 4-33. Values of pe for Case 2 at deposition hole locations for time periods 
20,000 AD to 60,000 AD.
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Figure 4-34. Values of  pe on regional scale slices through the repository volume for 
Case 2 for time periods 2000 AD to 60,000 AD.
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4.3.3 TDS and sum of cations
I'BC:/ )Z( 61$ I'BC:/ )ZG A7%K .7/ A.6.'A.'&69 $'A.:'DC.'%1 %J SF! 61$ .7/ ACE %J &6.'%1 
&76:B/ E%969'.'/A J%: >6A/ GW ;A K'.7 >6A/ (4 .7/ .K% L9%.A 6:/ &9%A/93 :/96./$4 K'.7 .7/ 
ACE %J &6.'%1 &76:B/A L9%. E'::%:'1B .7/ SF! L9%.W #%.7 J'BC:/A A7%K A'E'96: .:/1$A .% 
.76. A//1 '1 >6A/ (4 $/&:/6A'1B B:6$C6993 %0/: .'E/ 61$ 9/0/99'1B %C. 6. 96./: .'E/AW 

TD
S

[m
g/

kg
w

]

1.6∙104

1.2∙104

8.0∙103

4.0∙103

0

Figure 4-35. Box and whisker plot showing the statistical distribution of TDS for Case 
2 on a regular grid of points within the repository volume between elevations -490 m 
and -460 m. The statistical measures are the median, the 25th and 75th percentiles (box), 
the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-36. Box and whisker plot showing the statistical distribution of sum of cation 
charges (Na+K+2(Mg+Ca)) molalities for Case 2 on a regular grid of points within the 
repository volume between elevations -490 m and -460 m. The statistical measures are 
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the median, the 25th and 75th percentiles (box), the mean (cross) and the 5th and 95th

percentiles (whiskers).

4.3.4 Carbon
I'BC:/ )ZH^4 I'BC:/ )ZH-4 I'BC:/ )ZH+ 61$ I'BC:/ )Z), A7%K L9%.A %J .%.69 '1%:B61'& 
&6:D%1 J%: >6A/ GW S7/ J':A. .7:// J'BC:/A A7%K 0/:3 A'E'96: .:/1$A .% .7%A/ A//1 '1 .7/ 
1% &7/E'A.:3 &6A/ U>6A/ (4 :/AC9.A A7%K1 '1  I'BC:/ )ZH .% I'BC:/ )Z*V4 /M&/L. J%: 
A9'B7.93 9%K/: 069C/A %J .%.69 '1%:B61'& &6:D%1 6. .'E/A %0/: G,4,,, ;FW S7'A 'EL9'/A 
.76. .7/ /JJ/&. %J .7/ &7/E'&69 :/6&.'%1A %1 .%.69 '1%:B61'& &6:D%1 'A E'1'E69 J%: .7'A 
&6A/W I'BC:/ )Z),4 K7'&7 A7%KA .%.69 '1%:B61'& &6:D%1 %0/: .7/ :/B'%169 A&69/4 'A 0/:3 
A'E'96: .% I'BC:/ )Z*4 /M&/L. J%: 6. 96./: .'E/A K7/:/ I'BC:/ )Z), A7%KA A9'B7.93 
'1&:/6A/$ &%1&/1.:6.'%1A %J .%.69 '1%:B61'& &6:D%1 U6A A//1 D3 .7/ 96:B/: L:%L%:.'%1 %J 
%:61B/ &%9%C:/$ 6:/6A %1 .7/ L9%.AVW S7'A 'EL9'/A .76. .7/:/ 'A A%E/ $'AA%9C.'%1 %J 
&69&'./W
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Figure 4-37. Box and whisker plot showing the statistical distribution of total inorganic 
carbon molalities for Case 2 on a regular grid of points within the repository volume 
between elevations -490 m and -460 m. The statistical measures are the median, the 25th

and 75th percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-38. Total inorganic carbon mass fractions for Case 2 at deposition hole 
locations for time periods 2000 AD to 9000 AD.
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Figure 4-39. Total inorganic carbon mass fractions for Case 2 at deposition hole 
locations for time periods 20,000 AD to 60,000 AD.

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

*^

G,,, ;F H,,, ;F

N,,, ;F +,,, ;F

G,4,,, ;F H,4,,, ;F

),4,,, ;F *,4,,, ;F

Figure 4-40. Total inorganic carbon mass fractions on regional scale slices through the 
repository volume for Case 2 for time periods 2000 AD to 60,000 AD
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4.3.5 Calcium
S7/ &%1&/1.:6.'%1 %J .%.69 &69&'CE D%.7 '1 .7/ :/L%A'.%:3 6:/6 61$ %1 .7/ :/B'%169 A&69/ 
UA7%K1 '1 I'BC:/ )Z)( .% I'BC:/ )Z))V 'A 0/:3 A'E'96: .% .76. A//1 '1 >6A/ (4 /0/1 J%: 
96./: .'E/A4 'EL93'1B .76. .7/ &7/E'&69 :/6&.'%1A 760/ 9'..9/ /JJ/&. %1 .7/ &69&'CE 
&%1&/1.:6.'%1W
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Figure 4-41. Box and whisker plot showing the statistical distribution of total calcium 
molalities for Case 2 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-42. Total calciummass fractions for Case 2 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-43. Total calciummass fractions for Case 2 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-44. Total calcium mass fractions on regional scale slices through the 
repository volume for Case 2 for time periods 2000 AD to 60,000 AD
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4.3.6 Chloride
I'BC:/ )Z)N4 I'BC:/ )Z)* 61$ I'BC:/ )Z)^ A7%K .7/ &79%:'$/ &%1&/1.:6.'%1A J%: >6A/ GW 
!'1&/ &79%:'$/ 'A 6 1%1Z:/6&.'0/ &%EL%1/1.4 .7/ :/AC9.A 6:/ 0/:3 A'E'96: .% >6A/ ( U1% 
&7/E'A.:3VW !'E'96:934 .7/ &%1&/1.:6.'%1A %J &79%:'$/ 6&:%AA .7/ E%$/9 UI'BC:/ )Z)-V 6:/ 
0/:3 A'E'96: .% >6A/ (W
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Figure 4-45. Box and whisker plot showing the statistical distribution of total chloride
molalities for Case 2 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-46. Total chloridemass fractions for Case 2 at deposition hole locations for 
time periods2000 AD to 9000 AD.
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Figure 4-47. Total chloridemass fractions for Case 2 at deposition hole locations for 
time periods20,000 AD to 60,000 AD.
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Figure 4-48. Total chloridemass fractions on regional scale slices through the 
repository volume for Case 2 for time periods 2000 AD to 60,000 AD.
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4.3.7 Iron
R19'@/ .7/ L:/0'%CA93 $'A&CAA/$ &7/E'&69 AL/&'/A4 .7/ &7/E'&69 :/6&.'%1A '1&9C$/$ '1 
>6A/ G 6LL/6: .% 760/ 6 E6:@/$ /JJ/&. %1 .7/ &%1&/1.:6.'%1 %J .%.69 ':%1 6:%C1$ .7/ 
:/L%A'.%:3 UI'BC:/ )Z)+4 I'BC:/ )ZN, 61$ I'BC:/ )ZN(VW ]1 >6A/ ( .7/ &%1&/1.:6.'%1 %J 
':%1 :/E6'1/$ 9%K 6:%C1$ .7/ :/L%A'.%:3 61$ 9'..9/ &761B/ &%C9$ D/ A//1 %0/: .'E/W I%: 
>6A/ G 7%K/0/:4 .7/ &%1&/1.:6.'%1 %J ':%1 '1&:/6A/A %0/: .'E/4 9/0/99'1B %JJ 6J./:
),4,,, ;F UA// I'BC:/ )Z)+VW ;A .7'A /JJ/&. K6A 1%. A//1 '1 >6A/ (4 '. &61 D/ 6AACE/$ 
.76. '. 'A $':/&.93 :/96./$ .% .7/ &7/E'&69 :/6&.'%1A '1&9C$/$ '1 >6A/ GW

S7'A $'JJ/:/1&/ 'A 69A% 6LL6:/1. 6. .7/ :/B'%169 A&69/4 6A A7%K1 '1 I'BC:/ )ZNGW S7/ .%.69 
':%1 &%1&/1.:6.'%1 &61 &9/6:93 D/ A//1 '1&:/6A'1B K'.7 .'E/ %0/: .7/ E%$/9 J:%E .7/ 
A%C.7 K/A. .% .7/ 1%:.7 /6A.W 

S7/ ':%1 &%1&/1.:6.'%1A CL .% +,,, ;F 6:/ 6D%C. 769J .% %1/ %:$/: %J E6B1'.C$/ 9%K/: 
.761 .7%A/ :/L%:./$ '1 I'BC:/ *ZG, %J !696A /. 69W UG,(,VW 5%K/0/:4 .7/ ':%1 
&%1&/1.:6.'%1A 6:/ 9%K 61$ A/1A'.'0/ .% E'1%: &761B/A '1 B:%C1$K6./: &%EL%A'.'%14 
K7'&7 &%C9$ 6:'A/ $C/ .% .7/ &%CL9/$ 16.C:/ %J .7/ J9%K4 .:61AL%:. 61$ B/%&7/E'A.:3 
CA/$ J%: .7'A A.C$3 &%EL6:/$ .% !YZ!'./W
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Figure 4-49. Box and whisker plot showing the statistical distribution of total iron 
molalities for Case 2 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-50. Total iron mass fractions for Case 2 at deposition hole locations for time 
periods2000 AD to 9000 AD.
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Figure 4-51. Total iron mass fractions for Case 2 at deposition hole locations for time 
periods20,000 AD to 60,000 AD.
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Figure 4-52. Total iron mass fractions on regional scale slices through the repository 
volume for Case 2 for time periods 2000 AD to 60,000 AD.
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4.3.8 Sodium
S7/ &%1&/1.:6.'%1 %J A%$'CE UI'BC:/ )ZNH4 I'BC:/ )ZN)4 I'BC:/ )ZNN 61$ I'BC:/ )ZN*V 'A 
6B6'1 0/:3 A'E'96: .% >6A/ ( 6A .7'A 'A 6 1%1Z:/6&.'0/ AL/&'/AW

N
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Figure 4-53. Box and whisker plot showing the statistical distribution of total sodium 
molalities for Case 2 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-54. Total sodium mass fractions for Case 2 at deposition hole locations for 
time periods2000 AD to 9000 AD.
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Figure 4-55. Total sodium mass fractions for Case 2 at deposition hole locations for 
time periods20,000 AD to 60,000 AD.
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Figure 4-56. Total sodium mass fractions on regional scale slices through the 
repository volume for Case 2 for time periods 2000 AD to 60,000 AD.
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4.3.9 Sulphate
I'BC:/ )ZN^4 I'BC:/ )ZN- 61$ I'BC:/ )ZN+ A7%K .7/ AC9L76./ &%1&/1.:6.'%1A 6:%C1$ .7/ 
:/L%A'.%:3 J%: >6A/ GW S7/ E/61 &%1&/1.:6.'%1A 61$ .7/ AL6.'69 06:'6D'9'.3 $/&:/6A/ %0/: 
.'E/ 61$ :/E6'1 9%K J%: .'E/A 6J./: G,4,,, ;FW 
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Figure 4-57. Box and whisker plot showing the statistical distribution of sulphate 
molalities for Case 2 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-58. Total sulphate mass fractions for Case 2 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-59. Total sulphate mass fractions for Case 2 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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4.4 Case 3
S7/ /0%9C.'%1 %J B:%C1$K6./: &%EL%A'.'%1 J%: .7'A &6A/ K'99 69A% D/ $C/ .% .7/ .:61AL%:. 
61$ E'M'1B %J &%EL%1/1.A %:'B'16.'1B J:%E $'JJ/:/1. :/J/:/1&/ K6./:AW 5%K/0/:4 6 
$'JJ/:/1. A/. %J &7/E'&69 :/6&.'%1A 6:/ &%1A'$/:/$ J%: .7'A &6A/4 K7'&7 '1&9C$/A 
/\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ ':%1 U]]]V %M373$:%M'$/W ]. 'A 
/ML/&./$ .76. .7/ :/6&.'%1A K'99 760/ 61 /JJ/&. %1 L54 =74 61$ .7/ &%1&/1.:6.'%1A %J .%.69 
'1%:B61'& &6:D%14 &69&'CE4 AC9L7C: 61$ ':%1W

S7/ :/AC9.A J%: .7'A &6A/ A7%K/$ 9/AA L/1/.:6.'%1 %J E/./%:'& K6./: .% :/L%A'.%:3 $/L.7 
&%EL6:/$ .% .7/ %.7/: &6A/AW S7/A/ :/AC9.A 6:/ .7/:/J%:/ E%:/ J60%C:6D9/ J:%E 6 A6J/.3 
6AA/AAE/1. L/:AL/&.'0/W 5%K/0/:4 .7/ A'EC96.'%1A J%: .7'A &6A/ 76$ A%E/ 1CE/:'&69 
$'JJ'&C9.'/A K7/1 &6::3'1B %C. .7/ B/%&7/E'&69 &69&C96.'%1A 6. A%E/ 9%&6.'%1A K'.7'1 .7/ 
E%$/9W !'1&/ .7'A &%C9$ L%./1.'6993 760/ 61 'EL6&. %1 B:%C1$K6./: .:61AL%:. 61$ .7/ 
/0%9C.'%1 %J .7/ B:%C1$K6./: &%EL%A'.'%14 .7/A/ %L.'E'A.'& :/AC9.A K'99 1%. D/ :/L%:./$ 
C1.'9 JC:.7/: '10/A.'B6.'%1A 760/ D//1 &6::'/$ %C.W
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4.5 Case 4
S7/ /0%9C.'%1 %J B:%C1$K6./: &%EL%A'.'%1 J%: .7'A &6A/ K'99 D/ $C/ .% .7/ .:61AL%:. 61$ 
E'M'1B %J &%EL%1/1.A %:'B'16.'1B J:%E $'JJ/:/1. :/J/:/1&/ K6./:AW S7/ &%1&/1.:6.'%1A 
%J :/6&.'0/ AL/&'/A K'99 D/ E%$'J'/$ D3 /\C'9'D:'CE :/6&.'%1A K'.7 .7/ E'1/:69 L76A/A 
&%1A'$/:/$W S7'A &6A/ $'JJ/:A J:%E L:/0'%CA &6A/A '1 .7/ 1CED/: 61$ .3L/A %J E'1/:69 
L76A/A &%1A'$/:/$ UA// !/&.'%1 HWGVW =\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._4 
6E%:L7%CA ':%1 U]]V AC9L7'$/4 @6%9'1'./4 69D'./4 61$ "ZJ/9$AL6: 'A &%1A'$/:/$W ]. 'A 
/ML/&./$ .76. .7/ /\C'9'D:'CE :/6&.'%1A K'99 760/ 61 /JJ/&. %1 L54 =74 61$ .7/ 
&%1&/1.:6.'%1A %J .%.69 '1%:B61'& &6:D%14 AC9L7C:4 A%$'CE4 &69&'CE 61$ ':%1W

4.5.1 pH
I'BC:/ )Z*,4 I'BC:/ )Z*( 61$ I'BC:/ )Z*G A7%K 6 A9'B7. '1&:/6A/ '1 L5 %0/: .'E/ 6:%C1$ 
.7/ :/L%A'.%:3 J%: >6A/ )W S7'A 'A .7/ %LL%A'./ .:/1$ 6A &%EL6:/$ .% L:/0'%CA &6A/A4 61$ 
'A $C/ .% .7/ $'JJ/:/1. A/. %J E'1/:69 /\C'9'D:'CE :/6&.'%1A &%1A'$/:/$W I'BC:/ )Z*H
A7%KA .7/ /0%9C.'%1 %J L5 %1 6 :/B'%169 A&69/ J%: >6A/ )W

6.5

7.0

7.5

8.0

8.5

9.0

pH

Figure 4-60. Box and whisker plot showing the statistical distribution of pH for Case 4 
on a regular grid of points within the repository volume between elevations -490 m and 
-460 m. The statistical measures are the median, the 25th and 75th percentiles (box), the 
mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-61. Values of pH for Case 4 at deposition hole locations for time periods 2000 
AD to 9000 AD.
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Figure 4-62. Values of pH for Case 4 at deposition hole locations for time periods 
20,000 AD to 60,000 AD.
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Figure 4-63. Values of pH on regional scale slices through the repository volume for 
Case 4 for time periods 2000 AD to 60,000 AD.
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4.5.2 Eh (or pe)
I'BC:/ )Z*) A7%KA .7/ A.6.'A.'&69 $'A.:'DC.'%1 %J =7 6:%C1$ .7/ :/L%A'.%:3 61$ I'BC:/ 
)Z*N 61$ I'BC:/ )Z** A7%K .7/ 069C/ %J L/ '1 .7/ $/L%A'.'%1 7%9/ 9%&6.'%1AW S7/ E/61 
069C/ %J L/ '1&:/6A/A A9'B7.93 CL .% N,,, ;F 6J./: K7'&7 .7/ AL6.'69 06:'6D'9'.3 $/&:/6A/A 
61$ .7/ E/61 069C/ $:%LA A9'B7.93 %0/: .'E/W

S7/ .:/1$ %J $/&:/6A'1B AL6.'69 06:'6D'9'.3 6J./: N,,, ;F 'A 69A% /0'$/1. J:%E I'BC:/ 
)Z*^ K7'&7 A7%KA .7/ 069C/ %J L/ %1 .7/ A9'&/A &%0/:'1B .7/ E%$/9 6:/6W 
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-300
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-200

-150
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Figure 4-64. Box and whisker plot showing the statistical distribution of Eh for Case 4 
on a regular grid of points within the repository volume between elevations -490 m and 
-460 m. The statistical measures are the median, the 25th and 75th percentiles (box), the 
mean (cross) and the 5th and 95th percentiles (whiskers).

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

+H

G,,, ;F H,,, ;F

N,,, ;F +,,, ;F

Figure 4-65. Values of pe for Case 4 at deposition hole locations for time periods 2000 
AD to 9000 AD.
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Figure 4-66. Values of pe for Case 4 at deposition hole locations for time periods 
20,000 AD to 60,000 AD.
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Figure 4-67. Values of pe on regional scale slices through the repository volume for 
Case 4 for time periods 2000 AD to 60,000 AD.

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

+*

4.5.3 TDS and sum of cations
I'BC:/ )Z*- 61$ I'BC:/ )Z*+ A7%K .7/ A.6.'A.'&69 $'A.:'DC.'%1 %J SF! 61$ .7/ ACE %J 
&6.'%1 E%969'.'/A 6:%C1$ .7/ :/L%A'.%:3 J%: >6A/ )W ;A J%: .7/ L:/0'%CA &6A/A4 .7/ L9%.A 
6:/ &9%A/93 :/96./$4 K'.7 .7/ ACE %J &6.'%1A L9%. E'::%:'1B .7/ SF! L9%.W S7/ SF! 61$ 
ACE %J &6.'%1A $% :/$C&/ A'B1'J'&61.93 %0/: .'E/ 6A J%: >6A/A ( 61$ G4 61$ ./1$ .% 9/0/9 
%C. 6J./: H,4,,, ;FW

TD
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]
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0

Figure 4-68. Box and whisker plot showing the statistical distribution of TDS for Case 
4 on a regular grid of points within the repository volume between elevations -490 m 
and -460 m. The statistical measures are the median, the 25th and 75th percentiles (box), 
the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-69. Box and whisker plot showing the statistical distribution of sum of cation 
charges (Na+K+2(Mg+Ca)) molalities for Case 4 on a regular grid of points within the 
repository volume between elevations -490 m and -460 m. The statistical measures are 
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the median, the 25th and 75th percentiles (box), the mean (cross) and the 5th and 95th

percentiles (whiskers).

4.5.4 Carbon
I'BC:/ )Z^,4 I'BC:/ )Z^( 61$ I'BC:/ )Z^G A7%K .7/ &%1&/1.:6.'%1A %J .%.69 '1%:B61'& 
&6:D%1 6:%C1$ .7/ :/L%A'.%:3 J%: >6A/ )W R19'@/ .7/ L:/0'%CA &6A/A .7/ E/61 069C/ %J 
.%.69 '1%:B61'& &6:D%1 E%969'.'/A $/&:/6A/A %0/: .'E/4 61$ A7%K 6 96:B/: AL6.'69 
06:'6D'9'.3 6. .7/ /6:93 .'E/A CL .% +,,, ;FW S7/ AL6.'69 $'A.:'DC.'%1 'A A'E'96: .% 
L:/0'%CA &6A/A K'.7 L:/$%E'161&/ %J 7'B7/: 069C/A 6. .7/ 1%:.7 .% 1%:.7Z/6A. L6:. %J .7/ 
:/L%A'.%:34 DC. .7/ &%1&/1.:6.'%1 AL61 61$ E/61 069C/ CL .% +,,, ;F 'A A'B1'J'&61.93 
96:B/: '1 >6A/ )W ;. 96./: .'E/A4 >6A/ ) A7%K 9%K/: .%.69 '1%:B61'& &6:D%1 &%1&/1.:6.'%1A
'1 .7/ $/L%A'.'%1 7%9/A .761 >6A/A ( 61$ GW 

I'BC:/ )Z^H A7%KA .7/ /0%9C.'%1 %J &6:D%1 %0/: .'E/ %1 6 :/B'%169 A&69/W ; EC&7 7'B7/: 
AL6.'69 06:'6D'9'.3 'A /0'$/1. '1 .%.69 '1%:B61'& &6:D%1 &%1&/1.:6.'%1A 6. .7/ /6:93 .'E/A 6A 
&%EL6:/$ .% .7/ L:/0'%CA &6A/AW !.:%1B $/L.7 $/L/1$/1&/ 'A 6LL6:/1. J:%E .7/ J'BC:/4 '1 
L6:.'&C96: $C:'1B /6:93 .'E/A4 K'.7 7'B7 .%.69 '1%:B61'& &6:D%1 &%1&/1.:6.'%1A 6. .7/ 
AC:J6&/ 61$ $/&:/6A'1B K'.7 $/L.7W 
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Figure 4-70. Box and whisker plot showing the statistical distribution of total inorganic 
carbon molalities for Case 4 on a regular grid of points within the repository volume 
between elevations -490 m and -460 m. The statistical measures are the median, the 25th

and 75th percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-71. Total inorganic carbon mass fractions for Case 4 at deposition hole 
locations for time periods 2000 AD to 9000 AD.
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Figure 4-72. Total inorganic carbon mass fractions for Case 4 at deposition hole 
locations for time periods 20,000 AD to 60,000 AD.
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Figure 4-73. Total inorganic carbon mass fractions on regional scale slices through the 
repository volume for Case 4 for time periods 2000 AD to 60,000 AD.
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4.5.5 Calcium
S7/ 069C/A J%: &69&'CE &%1&/1.:6.'%1A 6:%C1$ .7/ :/L%A'.%:3 UI'BC:/ )Z^)4 I'BC:/ )Z^N
61$ I'BC:/ )Z^*V J%: >6A/ ) 'A 0/:3 A'E'96: .% .76. %J >6A/A ( 61$ G K'.7 6 .:/1$ %J 
&69&'CE $/&:/6A'1B K'.7 .'E/W S7/ :61B/A %J 069C/A 6. /6&7 .'E/ 6:/ 69A% A'E'96: .% 
>6A/A ( 61$ GW

I'BC:/ )Z^^ A7%KA .7/ /0%9C.'%1 %J &69&'CE %0/: .'E/ %1 .7/ :/B'%169 A&69/W S7/A/ 
:/AC9.A 6:/ 69A% 0/:3 A'E'96: .% .7%A/ %J >6A/A ( 61$ GW S7/ &9%A/ A'E'96:'.3 K'.7 >6A/ ( 
'1$'&6./A .76. .7/ &7/E'&69 :/6&.'%1A &%1A'$/:/$ '1 >6A/ ) 760/ %193 E'1%: '1J9C/1&/ %1 
.7/ &69&'CE &%1&/1.:6.'%1AW
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Figure 4-74. Box and whisker plot showing the statistical distribution of total calcium 
molalities for Case 4 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-75. Total calcium mass fractions for Case 4 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-76. Total calcium mass fractions for Case 4 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-77. Total calcium mass fractions on regional scale slices through the 
repository volume for Case 4 for time periods 2000 AD to 60,000 AD.
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4.5.6 Chloride
I'BC:/ )Z^-4 I'BC:/ )Z^+ 61$ I'BC:/ )Z-, A7%K .7/ &79%:'$/ &%1&/1.:6.'%1A 6:%C1$ .7/ 
:/L%A'.%:3W </61 61$ E/$'61 069C/A %J &79%:'$/ &%1&/1.:6.'%1A $/&:/6A/ %0/: .'E/ 61$ 
.7/ :/AC9. 6:/ 0/:3 A'E'96: .% .7%A/ A//1 J%: >6A/A ( 61$ GW ;9A% .7/ AL6.'69 06:'6D'9'.3 '1 
.7/ :/L%A'.%:3 0%9CE/ '1 I'BC:/ )Z^+ 61$ I'BC:/ )Z-, 61$ '1 .7/ E%$/9 0%9CE/ '1 
I'BC:/ )Z-( 'A 0/:3 A'E'96: .% >6A/A ( 61$ GW S7'A A'E'96:'.3 '1$'&6./A .76. &7/E'&69 
:/6&.'%1A &%1A'$/:/$ '1 >6A/ ) 760/ 1% A'B1'J'&61. '1J9C/1&/ %1 .7/ &79%:'$/ 
&%1&/1.:6.'%1AW
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Figure 4-78. Box and whisker plot showing the statistical distribution of total chloride 
molalities for Case 4 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-79. Total chloride mass fractions for Case 4 at deposition hole locations for 
time periods2000 AD to 9000 AD.
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Figure 4-80. Total chloride mass fractions for Case 4 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-81. Total chloride mass fractions on regional scale slices through the 
repository volume for Case 4 for time periods 2000 AD to 60,000 AD.
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4.5.7 Iron
S7/ /0%9C.'%1 %J .%.69 ':%1 &%1&/1.:6.'%1A '1 .7/ :/L%A'.%:3 :/B'%1 J%: >6A/ ) 'A A7%K1 '1 
I'BC:/ )Z-G4 I'BC:/ )Z-H 61$ I'BC:/ )Z-) 61$ %1 .7/ :/B'%169 A&69/ '1 I'BC:/ )Z-NW S7/ 
&761B/ '1 ':%1 &%1&/1.:6.'%1 K'.7 .'E/ '1 >6A/ ) 'A :/96.'0/93 AE6994 K'.7 6 A'E'96: .:/1$ 
6A '1 >6A/ ( K'.7 6 $/&:/6A'1B AL6.'69 06:'6D'9'.3W O1 .7/ :/B'%169 A&69/ 6 96:B/: AL6.'69 
06:'6D'9'.3 'A /0'$/1.4 L6:.'&C96:93 6. .7/ /6:93 .'E/A CL .% N4,,, ;F4 6A &%EL6:/$ .% 
>6A/ (4 K7/:/ 1% &7/E'&69 :/6&.'%1A 6:/ '1&9C$/$W
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Figure 4-82. Box and whisker plot showing the statistical distribution of total iron 
molalities for Case 4 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-83. Total iron mass fractions for Case 4 at deposition hole locations for time 
periods 2000 AD to 9000 AD.
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Figure 4-84. Total iron mass fractions for Case 4 at deposition hole locations for time 
periods 20,000 AD to 60,000 AD.
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Figure 4-85. Total iron mass fractions on regional scale slices through the repository 
volume for Case 4 for time periods 2000 AD to 60,000 AD.
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4.5.8 Sodium
S7/ E/61 069C/ %J A%$'CE &%1&/1.:6.'%1A 6:%C1$ .7/ :/L%A'.%:3 UI'BC:/ )Z-*4 I'BC:/ 
)Z-^ 61$ I'BC:/ )Z--V $/&:/6A/A K'.7 .'E/ A'E'96:93 6A J%: >6A/ ( 61$ G4 69.7%CB7 .7/ 
./EL%:69 06:'6.'%1 'A A9'B7.93 9/AA '1 >6A/ )W ;9A% .7/ AL6.'69 /0%9C.'%1 '1 A%$'CE 
&%1&/1.:6.'%1A '1 .7/ :/L%A'.%:3 0%9CE/ UI'BC:/ )Z-^ 61$ I'BC:/ )Z--V 61$ '1 .7/ E%$/9 
0%9CE/ UI'BC:/ )Z-+V 'A :/96.'0/93 A'E'96: 6A J%: >6A/A ( 61$ GW S7'A '1$'&6./A .76. .7/ 
&7/E'&69 /\C'9'D:'CE :/6&.'%1A &%1A'$/:/$ '1 >6A/ ) 760/ %193 E'1%: '1J9C/1&/ %1 .7/ 
A%$'CE &%1&/1.:6.'%1AW
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Figure 4-86. Box and whisker plot showing the statistical distribution of total sodium 
molalities for Case 4 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-87. Total sodium mass fractions for Case 4 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-88. Total sodium mass fractions for Case 4 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-89. Total sodium mass fractions on regional scale slices through the 
repository volume for Case 4 for time periods 2000 AD to 60,000 AD.
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4.5.9 Sulphate
I'BC:/ )Z+, A7%KA .7/ /0%9C.'%1 '1 AC9L76./ &%1&/1.:6.'%1A 6:%C1$ .7/ :/L%A'.%:3W S7/ 
E/61 069C/A 6:/ A'E'96: .% .7%A/ '1 >6A/ G4 DC. K'.7 6 B:/6./: AL6.'69 06:'6D'9'.3 6. .7/ 
/6:93 .'E/A CL .% N4,,, ;F '1 >6A/ )W S7/ AL6.'69 06:'6D'9'.3 K'.7'1 .7/ :/L%A'.%:3 
0%9CE/ 'A A7%K1 '1 I'BC:/ )Z+( 61$ I'BC:/ )Z+GW
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Figure 4-90. Box and whisker plot showing the statistical distribution of sulphate 
molalities for Case 4 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-91. Total sulphate mass fractions for Case 4 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-92. Total sulphate mass fractions for Case 4 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.

4.6 Case 5
S7/ /0%9C.'%1 %J B:%C1$K6./: &%EL%A'.'%1 J%: .7'A &6A/ K'99 D/ $C/ .% .7/ .:61AL%:. 61$ 
E'M'1B %J &%EL%1/1.A %:'B'16.'1B J:%E $'JJ/:/1. :/J/:/1&/ K6./:AW S7/ &%1&/1.:6.'%1A 
%J :/6&.'0/ AL/&'/A K'99 D/ E%$'J'/$ D3 /\C'9'D:'CE :/6&.'%1A K'.7 .7/ E'1/:69 L76A/A 
&%1A'$/:/$W S7/ 1CED/: 61$ .3L/A %J E'1/:69 L76A/A &%1A'$/:/$ UA// !/&.'%1 HWGV 'A .7/ 
A6E/ 6A J%: >6A/ G4 K7/:/ /\C'9'D:6.'%1 %J .7/ B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ 
6E%:L7%CA ':%1 U]]V AC9L7'$/ K6A '1&9C$/$W >6A/ N $'JJ/:A '1 .76. '. '1&9C$/A 6 E%:/ 
$'9C./ E/./%:'& K6./: UF'9C./ </./%:'& K6./: '1 Table 3-1V 6A &%EL6:/$ .% .7/ %.7/: 
&6A/A4 '1J'9.:6.'1B 6. .7/ .%L D%C1$6:3 J%: 961$ 6:/6A 6D%0/ A/6 9/0/9W ]. 'A /ML/&./$ .76. 
.7/ /\C'9'D:'CE :/6&.'%1A K'99 760/ 61 /JJ/&. %1 L54 =74 61$ .7/ &%1&/1.:6.'%1A %J .%.69 
'1%:B61'& &6:D%14 &69&'CE4 AC9L7C:4 61$ ':%1W
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4.6.1 pH
I'BC:/ )Z+H4 I'BC:/ )Z+)4 I'BC:/ )Z+N A7%K 6 $/&:/6A'1B L5 K'.7 .'E/ J%: >6A/ N
6:%C1$ .7/ :/L%A'.%:34 A'E'96: .% .76. '1 >6A/ G DC. K'.7 A9'B7.93 7'B7/: E/61 L5 069C/A
61$ 9/AA AL6.'69 06:'6D'9'.3 '1 .7/ :/L%A'.%:3 0%9CE/ 6J./: H,4,,, ;FW S7/A/ $'JJ/:/1&/A 
6:/ $C/ .% .7/ E%:/ $'9C./ E/./%:'& K6./: '1J'9.:6.'1B 961$ 6:/6A 6D%0/ A/6 9/0/9 '1 >6A/ 
NW I'BC:/ )Z+* A7%KA 069C/A %J L5 %0/: .7/ :/B'%169 6:/6W   

6.5
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8.0
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Figure 4-93. Box and whisker plot showing the statistical distribution of pH for Case 5 
on a regular grid of points within the repository volume between elevations -490 m and 
-460 m. The statistical measures are the median, the 25th and 75th percentiles (box), the 
mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-94. Values of pH for Case 5 at deposition hole locations for time periods 2000 
AD to 9000 AD.
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Figure 4-95. Values of pH for Case 5 at deposition hole locations for time periods 
20,000 AD to 60,000 AD.
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Figure 4-96. Values of pH on regional scale slices through the repository volume for 
Case 5 for time periods 2000 AD to 60,000 AD.
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4.6.2 Eh (or pe)
I'BC:/ )Z+^ A7%KA .7/ 069C/ %J =7 '1 .7/ :/L%A'.%:3 :/B'%1 61$ I'BC:/ )Z+- 61$ I'BC:/ 
)Z++ A7%K .7/ 069C/ %J L/ 6. .7/ $/L%A'.'%1 7%9/ 9%&6.'%1A J%: >6A/ NW S7/A/ :/AC9.A 6:/ 
0/:3 A'E'96: .% .7%A/ J%: >6A/ G K'.7 %193 A9'B7.93 9%K/: E/61 069C/A 61$ A%E/K76. 9/AA 
AL6.'69 06:'6D'9'.3 6J./: G,4,,, ;F J%: >6A/ NW 

I'BC:/ )Z(,, A7%KA .7/ :/B'%169 A9'&/ L9%.A %J L/ %0/: .'E/ J%: >6A/ NW ;A J%: >6A/ G4 L/ 
'A '1&:/6A'1B 6. /6:93 .'E/A4 K'.7 96:B/: 069C/A D/'1B AK/L. '1 6 1%:.7 /6A./:93 $':/&.'%14 
61$ 9'..9/ &761B/A 6J./: G,4,,, ;FW

-350

-300

-250

-200

-150

Eh
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V]

Figure 4-97. Box and whisker plot showing the statistical distribution of Eh for Case 5 
on a regular grid of points within the repository volume between elevations -490 m and 
-460 m. The statistical measures are the median, the 25th and 75th percentiles (box), the 
mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-98. Values of pe for Case 5 at deposition hole locations for time periods 2000 
AD to 9000 AD.
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Figure 4-99. Values of pe for Case 5 at deposition hole locations for time periods 
20,000 AD to 60,000 AD.

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

(G^

G,,, ;F H,,, ;F

N,,, ;F +,,, ;F

G,4,,, ;F H,4,,, ;F

),4,,, ;F *,4,,, ;F

Figure 4-100. Values of pe on regional scale slices through the repository volume for 
Case 5 for time periods 2000 AD to 60,000 AD.
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4.6.3 TDS and sum of cations
I'BC:/ )Z(,( 61$ I'BC:/ )Z(,G A7%K .7/ A.6.'A.'&69 $'A.:'DC.'%1 %J SF! 61$ .7/ ACE %J 
&6.'%1 &76:B/ E%969'.'/A '1 .7/ :/L%A'.%:3 :/B'%1 J%: >6A/ NW S7/ /0%9C.'%1 K'.7 .'E/ 'A 
0/:3 A'E'96: .% .7/ &%::/AL%1$'1B :/AC9.A J%: >6A/A ( 61$ G K'.7 %193 A9'B7.93 9%K/: 
E/61 069C/A %J SF! J%: >6A/ N4 6 $'JJ/:/1&/ .76. E63 D/ $C/ .% .7/ E%:/ $'9C./ 
E/./%:'& K6./: '1J'9.:6.'1B 961$ 6:/6A D/9%K A/6 9/0/9 '1 >6A/ NW 

TD
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0

Figure 4-101. Box and whisker plot showing the statistical distribution of TDS for Case 
5 on a regular grid of points within the repository volumebetween elevations -490 m 
and -460 m. The statistical measures are the median, the 25th and 75th percentiles (box), 
the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-102. Box and whisker plot showing the statistical distribution of sum of cation 
charges (Na+K+2(Mg+Ca)) molalities for Case 5 on a regular grid of points within the 
repository volume between elevations -490 m and -460 m. The statistical measures are 
the median, the 25th and 75th percentiles (box), the mean (cross) and the 5th and 95th

percentiles (whiskers).

4.6.4 Carbon
I'BC:/ )Z(,H4 I'BC:/ )Z(,)4 I'BC:/ )Z(,N 61$ I'BC:/ )Z(,* A7%K L9%.A %J .%.69 '1%:B61'& 
&6:D%1 J%: >6A/ NW ;. /6:93 .'E/A CL .% H4,,, ;F .7/ .%.69 '1%:B61'& &6:D%1 
&%1&/1.:6.'%1A '1 .7/ :/L%A'.%:3 :/B'%14 A7%K1 '1 .7/ J':A. .7:// J'BC:/A4 6:/ 0/:3 A'E'96: 
.% .76. '1 >6A/ GW ;. 96./: .'E/A .7/ &%1&/1.:6.'%1A 6:/ 9%K/: '1 >6A/ N4 6A 6 &%1A/\C/1&/ 
%J .7/ E%:/ $'9C./ E/./%:'& K6./: '1J'9.:6.'1B '1 .76. &6A/W ; A'E'96: .:/1$4 K'.7 B/1/:6993
9%K/: &%1&/1.:6.'%1A %J '1%:B61'& &6:D%1 %1 .7/ :/B'%169 A&69/ '1 >6A/ N4 &61 D/ A//1 
K7/1 &%EL6:'1B I'BC:/ )Z(,* K'.7 .7/ &%::/AL%1$'1B J'BC:/ J%: >6A/ GW

C
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Figure 4-103. Box and whisker plot showing the statistical distribution of total 
inorganic carbon molalities for Case 5 on a regular grid of points within the repository 
volume between elevations -490 m and -460 m. The statistical measures are the median, 
the 25th and 75th percentiles (box), the mean (cross) and the 5th and 95th percentiles 
(whiskers).
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Figure 4-104. Total inorganic carbon mass fractions for Case 5 at deposition hole 
locations for time periods 2000 AD to 9000 AD.
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Figure 4-105. Total inorganic carbon mass fractions for Case 5 at deposition hole 
locations for time periods 20,000 AD to 60,000 AD.
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Figure 4-106. Total inorganic carbon mass fractions on regional scale slices through 
the repository volume for Case 5 for time periods 2000 AD to 60,000 AD.
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4.6.5 Calcium
S7/ &%1&/1.:6.'%1 %J .%.69 &69&'CE 'A A'E'96: .% .76. A//1 '1 >6A/A ( 61$ G4 6:%C1$ .7/
:/L%A'.%:3 UA7%K1 '1 I'BC:/ )Z(,^4 I'BC:/ )Z(,- 61$ I'BC:/ )Z(,+V 6A K/99 6A %1 .7/ 
:/B'%169 A&69/ UA7%K1 '1 I'BC:/ )Z((,VW S7/ &69&'CE &%1&/1.:6.'%1A 6:/ %193 A9'B7.93 
7'B7/: '1 >6A/ N 6A &%EL6:/$ .% >6A/A ( 61$ GW S7'A 'EL9'/A .76. .7/ &7/E'&69 :/6&.'%1A 
760/ 9'..9/ '1J9C/1&/ %1 .7/ &69&'CE &%1&/1.:6.'%1A 69A% K7/1 E%:/ $'9C./ E/./%:'& 
K6./: 'A '1J'9.:6.'1B 961$ 6:/6A 6D%0/ A/6 9/0/9 6A '1 >6A/ NW
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Figure 4-107. Box and whisker plot showing the statistical distribution of total calcium 
molalities for Case 5 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-108. Total calcium mass fractions for Case 5 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-109. Total calcium mass fractions for Case 5 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-110. Total calcium mass fractions on regional scale slices through the 
repository volume for Case 5 for time periods 2000 AD to 60,000 AD.
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4.6.6 Chloride
#/'1B 6 1%1Z:/6&.'0/ &%EL%1/1. '1 .7'A &6A/4 &79%:'$/ &%1&/1.:6.'%1A '1 .7/ :/L%A'.%:3 
6:/6 UA7%K1 '1 I'BC:/ )Z(((4 I'BC:/ )Z((G 61$ I'BC:/ )Z((HV 61$ %1 .7/ :/B'%169 A&69/ 
UA7%K1 '1 I'BC:/ )Z(()V 6:/ /ML/&./$ .% D/ A'E'96: .% .76. '1 >6A/ ( K7/:/ 1% &7/E'&69 
:/6&.'%1A 6:/ '1&9C$/$W S7/ A'E'96:'.'/A 6:/ 69A% 6LL6:/1. K7/1 &%EL6:'1B .7/ A.6.'A.'&A 
J%: .7/ &6A/A4 69.7%CB7 A%E/ E'1%: $'JJ/:/1&/A &61 D/ A//1 U/WBW J%: N4,,, 61$ +4,,, 
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.% 6 A9'B7.93 6JJ/&./$ J9%K J'/9$ 6A 6 :/AC9. %J &7/E'&69 :/6&.'%1A 61$ .7/': AE699 
'1J9C/1&/ %1 K6./: $/1A'.'/A 61$ L6:.93 $C/ .% .7/ E%:/ $'9C./ E/./%:'& K6./: '1J'9.:6.'1B 
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Figure 4-111. Box and whisker plot showing the statistical distribution of total chloride 
molalities for Case 5 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-112. Total chloride mass fractions for Case 5 at deposition hole locations for 
time periods s 2000 AD to 9000 AD.

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

(H+

G,4,,, ;F H,4,,, ;F

),4,,, ;F *,4,,, ;F

Figure 4-113. Total chloride mass fractions for Case 5 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.
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Figure 4-114. Total chloride mass fractions on regional scale slices through the 
repository volume for Case 5 for time periods 2000 AD to 60,000 AD.
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4.6.7 Iron
S7/ /0%9C.'%1 %J .%.69 ':%1 &%1&/1.:6.'%1A '1 .7/ :/L%A'.%:3 :/B'%1 J%: >6A/ N 'A A7%K1 '1 
I'BC:/ )Z((N4 I'BC:/ )Z((* 61$ I'BC:/ )Z((^ 61$ %1 .7/ :/B'%169 A&69/ '1 I'BC:/ )Z((-W
S7/ :/AC9.A 6:/ 0/:3 A'E'96: .% >6A/ G4 $'JJ/:'1B '1 A9'B7.93 9%K/: E/61 &%1&/1.:6.'%1A '1 
>6A/ NW S7'A E63 D/ $C/ .% .7/ E%:/ $'9C./ E/./%:'& K6./: '1J'9.:6.'1B 961$ 6:/6A 6D%0/ 
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Figure 4-115. Box and whisker plot showing the statistical distribution of total iron 
molalities for Case 5 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-116. Total iron mass fractions for Case 5 at deposition hole locations for time 
periods 2000 AD to 9000 AD.
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Figure 4-117. Total iron mass fractions for Case 5 at deposition hole locations for time 
periods 20,000 AD to 60,000 AD.
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Figure 4-118. Total iron mass fractions on regional scale slices through the repository 
volume for Case 5 for time periods 2000 AD to 60,000 AD.
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4.6.8 Sodium
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.% >6A/ (W S7'A 'A /ML/&./$ 6A A%$'CE 'A 1%. '1&9C$/$ '1 613 :/6&.'%1A &%1A'$/:/$ '1 
>6A/ NW 5%K/0/:4 A%E/ AE699 $'JJ/:/1&/ 6:/ 6LL6:/1. K7/1 &%EL6:'1B .7/ :/AC9.A J%: 
.7/A/ &6A/A4 '1 B/1/:69 .7/ A%$'CE &%1&/1.:6.'%1A 6:/ A9'B7.93 9%K/: '1 >6A/ N .761 '1 
>6A/ (W ;A J%: &79%:'$/4 .7'A E63 L6:.93 D/ $C/ .% E'1%: &761B/A '1 .7/ J9%K J'/9$ 6A 6 
:/AC9. %J &7/E'&69 :/6&.'%1A 6JJ/&.'1B K6./: $/1A'.'/A 61$ L6:.93 $C/ .% .7/ E%:/ $'9C./ 
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Figure 4-119. Box and whisker plot showing the statistical distribution of total sodium 
molalities for Case 5 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-120. Total sodium mass fractions for Case 5 at deposition hole locations for 
time periods 2000 AD to 9000 AD.
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Figure 4-121. Total sodium mass fractions for Case 5 at deposition hole locations for 
time periods 20,000 AD to 60,000 AD.

PD
F 

re
nd

er
in

g:
 D

ok
um

en
tID

 1
41

69
08

, V
er

si
on

 1
.0

, S
ta

tu
s 

G
od

kä
nt

, S
ek

re
te

ss
kl

as
s 

Ö
pp

en



!"#$%& '$ ()(*+,-

()-

G,,, ;F H,,, ;F

N,,, ;F +,,, ;F

G,4,,, ;F H,4,,, ;F

),4,,, ;F *,4,,, ;F

Figure 4-122. Total sodium mass fractions on regional scale slices through the 
repository volume for Case 5 for time periods 2000 AD to 60,000 AD.
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4.6.9 Sulphate
I'BC:/ )Z(GH4 I'BC:/ )Z(G) 61$ I'BC:/ )Z(GN A7%K .7/ /0%9C.'%1 '1 AC9L76./
&%1&/1.:6.'%1A 6:%C1$ .7/ :/L%A'.%:3 '1 >6A/ NW S7/ E/61 069C/A 6:/ A'E'96: .% .7%A/ '1 
>6A/ G4 DC. 6 B:/6./: AL6.'69 06:'6D'9'.3 'A /0'$/1. 6. /6:93 .'E/A '1 >6A/ NW S7'A .:/1$ 'A 
69A% A//1 '1 >6A/ )W 
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Figure 4-123. Box and whisker plot showing the statistical distribution of sulphate 
molalities for Case 5 on a regular grid of points within the repository volume between 
elevations -490 m and -460 m. The statistical measures are the median, the 25th and 75th

percentiles (box), the mean (cross) and the 5th and 95th percentiles (whiskers).
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Figure 4-124. Sulphate mass fractions for Case 5 at deposition hole locations for time 
periods 2000 AD to 9000 AD.
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Figure 4-125. Sulphate mass fractions for Case 5 at deposition hole locations for time 
periods 20,000 AD to 60,000 AD.
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5 Conclusions
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J%: !YZ!'./ CL .% +4,,, ;F '1 2%3&/ /. 69W UG,(,V 61$ K'.7 .7%A/ 6. (,4,,, ;F 61$ 
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>6A/ G '1&9C$/$ /\C'9'D:6.'%1 %J B:%C1$K6./: K'.7 &69&'./4 \C6:._ 61$ 6E%:L7%CA ':%1 
U]]V AC9L7'$/W  S7'A &6A/ A7%K/$ A'E'96: :/AC9.A .% >6A/ (4 DC. 699%K/$ .7/ &69&C96.'%1 %J 
L5 61$ =7W S7/ E/$'61 L5 '1 .7/ :/L%A'.%:3 0%9CE/ J/99 J:%E 6:%C1$ ^WN .% 6:%C1$ *W-4 
K7'9A. .7/ E/$'61 =7 :%A/ J:%E 6D%C. ZG), Eb .% 6:%C1$ Z(+, EbW
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