Acacia Y Water

%ﬁoluﬁons in Groundwater E

vrije Universiteit amsterdam



)

N

i

O# & 1"




" #$%&'

& &
&(+
I #
$ (
$ 0 ((
1 ((
23 #
40 & #
5 # & (+ (
/ * #
23 *
[&(+ **( 6789
8 # &
#
& #
& #
&
+ +(
& o(*

& ++ # +#
& ++ +#

%

%&

%




++ 1 +

 ( & ++ # % ( ( &(+

6( &(+ (

+ H# 4+
$ #++ ((
A+# & + o+

, (+ & (
: <r & # + («(
$ N&




0

4 ((

4 ((

4 ((

4 ((

4 ((
4 ((

4 ((

4 ((
4 ((

4 ((
4 ((

4 ((
4 ((

4 ((

4 ((

4 ((
4 ((

&9 B& F1
8 # +C

(& B C

# )=<(

+#

'B C <

(+*




O(

0

' $
%
$# & *
#++ ;
(
&
+ # 1
& + 3
H
< : & +
& && < %
& & + &(+?2&
+?
( (
2 &
& ** F & # ;
( #++ <
( ( ;
%r+
8E @ + #
= (>& +* +& +
(& # & *
(( ? 7
o+ # # &(+? &
( # K
# # &
+ (( &
< # + ?
& # & ++ # *&
*O( # & ( #
< + #
+ & (+
E ; #;
& #H ( ( &
* . #
& # * 4+ 4+ ,(
( ;o # &M@ T (
+ ( #

# ++ ;
& &&
(
#
&
(
& .
?& &
+ & #
+ &
# +
) +
< # (
&(+ & (#
< # ( #
+
& ++
& (#
+ +
++ #
) &
(&
(( < +
1 +

&(+




&( # # < #1(
(7 J& # 9 @

| [N
| LN

) -10
I & # @ : ( *
A+ & # o< # &
+ & 1 & #
# ( ? 8K
8 + #
# & < & +& # +# (+r)
( #++ F
(+#72# + o+ #
* & +& # o2 *
+ # & +& 8K ?
#
&(+ ? # # +
& ( *o# + &
* o+ o+ # + # +
< + + + #
# &; # & ?
< # @
< & ( # ?
& E @ ? * o+ + #
3 # % ( 6;° $+
& ++ +# (& + *(
& (
< #++ & + ?2# & &(+
# < &; + ( (

#++ +




X

%% #%-"' . ['0/ &% ' 1%%/2'$' /%3" '

E #
< #
# & & N (
&(C (C # # & (+
4
1 # & | F
%' &(+ % &MH? ((? +#
# ?
% ' # & % ;+? ?H# ?
% ' #
1 & &
e ? &(+ &
+
e W
W -
. ’ Gebruiker \‘\
/ 6\\0 & /Q‘f@ -
! e}q \é\ Qoo 2
! & & ¥, \
: v/ &) %, \& \
| & % \& :
\\ Signalen /
\\\ Waterbeheerder Fysieke maatregelen
1
( +( + (
( # & &(+ & # ; &: &
L ; # & +
# & (# #
# 7 ?&
+
< &(+ # H
& (# &; & X < & ( + * #
+ F
& & % ( +# * 2#
* &; # &
<#H & + ( *7
&; & &, y * 4
# & *# + & +




? * *9




5

5)(

5)0(

$'321-'2"1%%/2'$" "

< * (+ * &(+ * *
& | &(+ ( # 2
&(+ * & (+ + *H#HO<
+ 5 & &#H? ((? +# *
#
2 ! 3 )
+# $
& !
|
#$!
#$! %&%
!
! %
# $
( # $$ $! &
$! ( (
YH#H O #
# $
!
#
* ¢ %
+! ) #'$
+ #%
+. #$
! ) I ( 0&
012 03 (
4] 0& 0
/ f
o 5
6 +# 1 $7 |8 08! 038 ( 08 0
58 5 08 " 08 +0 8
9" # $7 8 0585
) ! 7 8 0)8) 08
%1, 1 7 8 +08
‘9" ! 8 '0 8 0*8; 0% 8 +
)+ [T | ¥ '
6 7
89 * * 7
$ & # #
+ & ( ( +H#
& ++ & + & *
+ * B ?2?2?27?27?2-?C
# & ; A
& & &; # + # +
( & * & & & <




5)0

# & D& * + +
# &: & * # 28& +& (
; 20?2 (0 # ?&
# ? T+ % +o
& * & # %
D % * ( % ' *
& 2 #( (+( + B,C
. X )
l4 l)
) /0
2 (& " #
J< (91 & M
+(# 1 # (
4 N 2#
&# # B-C
g <7
+ #
& +& + + & i &+
# ( & ¥
1 3 &
3 5 3
4 3
&
/0




# & @ B-C
( + *
$ BC # & + #
$ &+ ( # * (( #
& +& & * 4+ o+
&(+# + + D2D: 8EE +B C
brak
water ’ 6 &
78712 ((/ 0
@ & & * & ;
& * # + # <
# + #
& # + o+
E & ( (&# +
2 + & & %
& # *% #
# E & (A &
5) , 7 4 *
) & , o+ , ’
< ++ # +H # "
* ( &(
8 &( + +# & +
+ < ++ # +
& + &+ # # B?C
< + + # + #
& & < o+
* < 5 7 # &, & (
++ # ++ 8
+ +( # 2 # ?
+ . #




# Y (

N + # x? -7

& & *7? *#

; #F B C< # +

&; * + 707

+ 4 / @
& * # ++
;o ? &# +& & & #

+ ++ & (# #

5)) % 9 << <7, <7 *+ 8, :,

8 & & ++ +# # o+
/ &(+ &&
* # + ? & ++ +# *
& + # 2 +
# & + #++ i( +#
? # )
D * + #
++ & #H#H  +& ++ +# $ + #

A R I R TR

* & $ 9
& &# .8l ) 3 3
3 3 4 4 3
* 3 3 )
* 3 3 3 /0
5))5 9 9 ,
2 #++ & & 1
& &( & &
2 # &
# + +
# B C
A B & #4+ L
< # & + (
s g & (
A * # &; *
& (<™ & ++ +#
+ # + <




8* (

A * (# + + .+
* 8 # #
( & ++ #
1# 4 #
/0
55 % ** 9 <
5)5)( % 4 7
< #
& && ? # &
# < H# # & &&
& + & +# % '
& (+ Fo( & &
# < ; +#
( A & +#
& + &
# ( &;
# ( <# *
()~ +
# 0 # & + < &+
& ( # &
& +& ("
# + 3 ("
& & B-C
<( * # #




(* #
&
+
A
T+

&
+
&
#

5
)5)
$
.
*t

5)5)5

#
&
+#
*

+
& +
#

B? C




5)5)=

$<

43

?9

#1

(# #
(
+  +
& +#
&
+*
%
& (+
<
7 % (
+&
&
; $+
& (+
* #
B??C
"0

33



5)

( «
& ++
& +&

(& (

#

(# BCS$ +
& (#

E
# &;& ++
&
#

@

((
B

& ++

#

#;
< *
( & ++
& # *+
# +
+
C2#




3! Il2ll1%%/2l$l 1

< * (+ * &(+ *
& | & # <&
* # + # &
& ( < +? 24
2 ! 3 ) -
9
|
1 # ! ) %
2 ! # $* ) - ( O *#>$0 %# $
)
+ 5 ) *
!
( 5
|
+# $ 345 5 ) / 012
) " -
#
|
# 0, " # 5 ) / 0
? 0
/ 0@
# #$ 5 ) ; *
/
#" ) - (
5! 12 %
6 * | 5 )
/ 1 8 5 e o- *0 0
# $0 (
#$$ ! 9
| * VH# S
1 ! %
$$ 0 $
7 ! 5 - #( %%0 #( $0
- 1 #- 3 # $
1 5
8
# $%
) # $$ # $ 5 ) 12|0
$! # '
5 ## S 5 ) %
|
) #$$ 3! 5 (
$$ * #
) $! 5 ) )
7 i 5 ) %
6 +#1$7 |8 081! 08 ( 08 0
58 5 08 " 038 '+0 8
#( $7 8 0585
L7 8 0)8) 08
.1 7 8 +08
‘9" ! 8 ' '0 8  0*8; 0% 8 +
)+ 1l ! + '




=)0(

=)0

=)05

=)0=

7
@ * 9, 7
< + #
CH ++ $ +
# &(+% & B
< + #
( + BC (
& (+ # %

#
# # &
* # +#
( # # < *# #
< #
& ( & ++ (
+( B? C. +&
&
$ *+ 7
@ ( #
) * # * #
#
# * & + # <
+? +(
(# + &&
| @ & /0
”) ) l7
& * # & +
# # #

BCS8




o + ; # & #

&(+ 8 # # + & v % '
ro# i+ + 0+
< && " &(
& ++ # 8K < #
& & * #
$ + * "
# ? *
#++ B C
, 9 )
A /BO

50 $9 < 2 A

2% ( 6 7( 8 %6 789" &
& ? & # & # 2
( 7 ( BC2
& # (678 &(+ 3 BC
T&(+  **( & & +& ;. ;
("% |
& + 9 &
**( 1 ( **( & + & <
+ ** ( & +7? # oo+
& (7( + ; 0* Do+ & 2
# +t ** ( + # *(
=) 7 , 9
87 7
5 "9 7 89 7
< "o +# ?7#
& + # x4+ # # 0& <
+ # 0 &(+ & ++
< + # & ? & ++
+# + # % '




=))5

))

$ # 0+ o+ & F

(( #++ B ?2+ & H#H # C?# B ?,C?
0o( (( # &M# # B##t &* ( c2
*( & + & (0«
& (. A; “(C ( # +
! 9 7 *
$ + + +# # &
# < # & ++ +#
+? # <
H 3 +H ++ # 7 *
++ # + :
++ # &
# Do+ & # (
# &
2 +
3?# 0O + & ++ +# +
#
" 9 , . , < <
( # + o+ * #
& # # # < + #
& +H# & $ H
1 + ) +
E @ ? + # *
+ < ; ( #
%@ )1 '+ +* % 7 '? (
& (# + : &+
* & ( # < ( &&
& + + + +
D 7 +
# & + +( BC
! 9 , > , 7 B*
7T # + +# & # ++ %
&+ # ' ; # ( <+
&(** & ++ +# $ +
+ o && ? +(+
# ( $ & ++ #
; i # BC< :
+ # & * + & <
( & ,
# & #

35



| # #°?2 A & + #(
L6

5 3 " 3 " /BO

=)5)( / 9 << <7 + 7
+ *
# +# &+ # <
+# o ( # 6 ( o (+
+ + % ++
+ # && (
0o( &(+ * +7 4+
% * * ( 1
2 # # & ; *
* # # B ?-2,C
, 3 1 " @ 3
) B$43 : ) -4 )-

)-1BO *

36



<< y * » <
< # ++ (0
#o+ (+ 1oovw
& # BCc<
&(+ # ( ( o+
+# 1 *
A ++ & t+
( # +
A
3 /0
> ++ & +
A #
( N + # ++
++ o+ & ( ’ ¥
# ++ B C #
#+# #
# # & +# + &
&( +# (
2 (& & &
2 *
(#+ 7+ &; &
; +H# <
#oo+ (0 #
1 (( & H#
B 9 << <7,
8 * +# & +
# < ’: >
& +
# o+ #
#+ #
; &: +#
&: +i

& ++#

( #
& ++ +#

+ &

++

+




# B C & B,?C 8 #
& llf)
< # * + & +
# & 1 # # #
+(
=)5)= |/ 9 << <7 +4, *+ 7T,
*+ B*
8 (& ++ + + (
# +H#H # « ; #
++ + < ( +
+ 1 & +
"3 < &
=)= " , 9 << 7 8)*))
9 «
==)( . 9 << <7 9, , 7
<& ++ +H#H?2; *(( ;O #? +& + PP * +
& 8 (
*# & + # & +
# &(+ 1+ ;
*# (
+H#+ T( ; ?
& * i < *&
& + # ( ( &(+ EC% +
& 1

Eloteni =t
cien ir roste Apar] strearigel ed

BhEElE 1 joETs
grcngte kb rilk; Qf Hwe vergter
"H b
1
| ]
Kaveivenster Litslag var of {
Lal zeul wate |

brak to? zoui
groncwaler

~

s 2qvan brak waser

Sermar enle uilsling van 2ol water

$ 1 " 3 @ 3" #




=)=)5

=)=)

* o+ o+ #
+ & #
( + # # +
# # #
& . +
+ &(+ ( < +
+ & &; &
% o+ ( s+
* ,9<<<7 9 |
; 9,
< & ++ +# + # &
& ++
1 + 1 & ++ +#
# # *#
D #)<(
< &
i+ &
* <7 , , ,
2
& ++ +# <
+# * +#
( #
* * 1 +#
& ( *
+ +  ( #
& # % '
&(+
& ++ +#
2 + +& +(
: +(+ <
+# (+#
*% (+ #
7 , C+ D C D
* *

< & ++ +# + +# ((

% ' ?




X

3I 1 lll%%/2l$l 1

< * (+ * &(+ *
& | & ( + #
A &
& + o+ + (
?#
2 ! 3 ) -
9
! 5 ) %
8
"$ 1 5 %
3 # $
. ) 5 *
8% I$$ ) ' %
1$$ 5 ) /] o
/ 0) A
# ! $
9 3! 5 ) %
8% $
4
9 8" | )
4 33 )
! $
6 +#1$7 |8 08! 08 ( 08 "0
58 5 08 " 08 +0 8
9" # $7 8 0585
) v 7 8 0)8) 08
*1. 1 8 +08
‘9" 8 '0 8 0*8; 0% 8 +
<)+ o 1 + '
7 6 B,
+# + # # #
* . + , , &
, (D ( # <
* + * #
#
$ : %&; & &
1 ( < ;
"o+ % ! & +#
# B C
@ *x ; + + & (+
Q ( &; ?% ' (B C?
% ' 0O( (BcCc? &## B -C BC +
; & # +#
# *
2 ( * 0(
D6 # *




+#
%+

%

(

& +#
B C

20L ;

+# ' %

'& &; &
+ & ++ #

. :@;C3

.6$D

%L6"

B C

?1

&)

/0

* Ro

#

(€ -+




* N

“((

&

&(+

+#

?

%

+

& (#

+&

*%

@
+
(
1+(#
. # #
+ #
# +
(C
& & (+
+ *%
*(
(
+ ?& +
*% *-?
+
#
+
( +
& 8
# &
# ( +
!
3 5
9 3 @
)_
*
?+
&




+ * + #
&
# % '
(  ( &(+ # + ( ?
# BCS$ & # + +(
(( & ;o * ? (W 9
& %t ' )
< 3 &
i+ & o+ ( & ;+ 3
2 & & # + # ; &;
# #+ R < 1
# # # # & # <
( F # + & ++ + +
( & ; P & ++ +# #
# +# < # & ++ #
1 # P # ?# &
9 &(#H+ # # 1
& + # ( + < & ++ (& A
1 # & # O#H+ . .
ot # & & +# 1
9 + & +# & B?C
$+ 3 + ( #
# +# 2 +# O«
;& # + & B C
P &
( 3 &
# + B ? c1 (
# # + #
»oro# & (+
& ? + <
& + ? &
)5) "B T7<<
+ & #++ & (* +
+ * + #
*( & (#
1 + & + & ?
? +* #
A * * & ; +
) & # & (#




)5)5

) X

&& &
(7
;. & &+ ((
& ++ & '
3 <7 9+
<
< # & &(+
* + + (
# 0( ((
& ?&
+ +1 ( &
&
7 ( # #
# & & +& 2
# +# #
1 & +# + #
&
+ o+
2 o # & (
1 ( &
2 *»* &
# & #
& & ++ ) * # D
( ( &
# % '
3 B 7
< # *% "
2 # & (+
# & +
1 @ +# & +
N & BC.(
# * # N
# # ( #+ .+ &(+
< #
# A, &

< +

&(+&

o+ & (
%&; &

& +#

B<




$# +# (
& & #
# +( 1 ? +
(2 ? #
("2 ++
$#
B C
< + &
o+ + $ +
& A i
<< , 7 <
A, # 7?2+
( )72 (O
+ + o (# <
#o++ ?2# * o+
+ # ( & #

# o+ #
# ( ( %#? '<# #
# .

1+ # B+
%) # 1 &;
& & ( &
# & 1 # o+t
+ &

#O2# &;

# 8 + 2(
#  ++ +
@ * #  ++ &
# + < *
PH+ + & (+
8 # #
#  ++ 8
+

B?C




F

F)(

F)

& 2"" & 2 %% #%-!1/'2- $
$3'"$2./ %/'23'"2 $3'" 1/

32%--" %/'2"G"/'1’

< & ++ # (
+ # #
1 * 4+ +
& * &

+& + ?

# 2 *
D # & *(
) %& (( 7
) %( &
) + & %&  &&
) #+ %
N S # o+

*+(

(+

# #

& (+

(++ ?

((

& +

#+ #;

*

# +




F)5

F)=

F)

(é(_ |

) & (#
§L<+?+( :
#++




F)F

F)H

F)

F)

F)(

(%t
I@ .
o+
& ( +# ( #+
*
@ * #
( #++ ( "
# # 1

[ <
8 * 9
@ &; *OH
() + +& ( (
<
( *& <
&
% 4 *+
$ & (+ (
( #+ D (™ 2?2+ &
: " ( & &(+ )?&
& * & $
+ & + #
*# + &
+ )&
/| < 9
< |
() + +& (
( $ & (
# &; +

(+  #
+ x4+

#++

(




H 2@'2' ™

% ' 2 ; +
@ #& *E (
& ?K 4 ?21 % '<( & +#
(*& ; 55%) : 5@
o) @ % '<(&& L L G <((
# (

A ( ? 1D?D 5D +?1 A D( ?D5D
D# ?@8. ?1!'K. ;#?6!< A ?DAL ?6KD
<1 % '6+ ( ((G

* ok E28 6 ) ? 5 S

A +? 5 i+ ( : / (?E

, A ? K? [;2 2% ': # &
(&# & 728 @ #+/ 6 (

- A ?5KD?L( ?5K?D !? ? K % *'2% *
*# (( (# @ @
K C?,)-

A ?227. E ?24K% 7 # + D )
@ ? % 6 1+ A. )
A ?<?. ?K?<; ?A? ?2 ?2% '
$ # & * & +)
& 1$D @(& ) )
! 8 & % '2 ( # ++ 0 ?
6 8 ) -
<L ?K/I?A & ? ?. 1*E K % -1 (
?2 + &; +3 ;
+ & (# 8 #+ ?Q 6 )
« - )
2 ?211D % [/ # * )
+# 6 ;+ (( 8 7T # &
*H# )& %687 '? 687 6, A<
4 2?2KE?A ?227?. L +? K? 7
8 @#+/ 6 ( 76 ( ,?
<1
I« ?27? + 7?2 2. ; ?E? -7 # 7
L o # ( &#  ((
8 #+?2Q 6 ( - ,
I % ' i+ e ?0 o+
*H 7 # # 5 )

, | ?2:?25 22?2KT+M ?D?L(? % ' &

& FS: # S?18%; ? )

- 1 ?5 D+?K?2% ,' .+ # /| D; @
5 Q
11@L% -' D 3 et +
11@L % i+t
1 < % '@ (& ? & +
8 .+ % - ++

# & ?6 -
K ?2/IK% "A * * (
+ A * .+

2 % &(




L 2@ % '< ( + &

@@ # 5* 7)7(?

L ?K ? +H+?2L% [/ #
# & %

L ?A?8+ K?! + [?2A++( 67?

( E? L( 4?2% - .

+H#* & +& 11

E& ?K?% ,' A ++ & )A

&#; &; 0(( LE < ( ?K(

E#?5 ?6 A++(?1 4 + 1 1
# & ) ( &

+ # 5 @ 5;
E#?5 ?/$( 2 + 5?D; % -
+H( + 6* -)Q)6 -A? @%$?Q
D ?2!?7% & #

1 *: 8 ( ?8 !

/ ?.( 281

D ?! -. &

@ 1 ) -

@ U:(( % -'% +# + 11
$ % "7( # 1 K

$ ?@% % & +# #

% ('+# (+ /| D;
+ ; 8

5¢( D 2: #& % -'E 7
F7( # * +

+ + (

687 % ' < ( @ ?

# oo+ @ 2 ?687)
6 1+ % ' ( (1
?5? ?D?A++ 2?26?21 2?2 ?%
&# 1%$7; % '? (
& & % ,E842) ; 5
?24% '5 +
(3 ?2:% "5+ 5+ #
(% #+)+ '& ?21*
(( 6: -
:(?E!'5D?5K A+ ?K/L ?2K

5 +2AK 6;+?$ ! ? K/ <++ ?D
*U A & % /) +
#++ ) (
T(# + < @ ?
)
?D % ' + 1 @
*( +Q # 7?1
& )
@%$% '3 & @
D H#Hit )
( ?E/% -'1 # )
# & F & ;5 *
E 7 ( ? -

#

A?D

A?

& *)

%

?7@

&(

A?D
5K

& (#

+#
+2 %

'1 *%

$Q

2 ?2A
2D
& (#G




A  ?5DK?L( ?5K?D ?! ?K ?%

%% k% H ( (( (# *
@ ?7@ K D?,)-
A ?/ /2. L +5% '
7 # < &# 6 1+ ?6
< 2! $2. ?2 o+ + ?. D D
% - E 7( 2 F7(
&# #  55%?
/21 % '5 * ( )*
( 55%)
5 ?K 5D?6 * ?L5?2L ++ ? % '
7 # 7# E &W#? * * 81$J)
1 &
& ?D?A#?: % ,E 7( ? F
A ( # & & ++ 8 ((
D ( (++7?2.:;0Q 6 ( )
,)?,
? % 1 (5 4 (
?K .20 % T2 #+ +
* # 0+ 1%?; % ?( 2
)
?K% 'E 7( ?7< & (
1 1 @ +# < & (
.&( ?2DK?D ?1 K(?K ?E . ?K5 %
* ( +# 7
# ?2& # & S6;+ (( .+
D (%68D' 6 -- -
. 24?2<+?5?/ 4?5 % 5 * ((
# &(+ & 1$; ? ) ,
B6$D % ' ** HS$ & +
D (&
% $ + W?2X W -)-
7 +? K?. ?K?. ? KK ?D+?K% '/
D;: F8 *( # oo % '




6 +#1%7 [8 08! 08 ( 08 )
58 5 08 " 08 +0
9" # " g7 8 0585
S S { 8 0)8) 08
*1. 1 7 8 +08
‘g | 8 '0 8 0*8; 0%
<)+ 1l v + '




%%,

% 0+ 0

+ o Jo B

d:00%0 %
0% 0« 0

0¢TO0

)

)

/

0%0x« 0

b#

%*#

-$H

0%

o~ H

%

%:

‘0%

£%0 %0+

3 — Il

%

%,

%%

i$#

20
00x0+« 09

i$#

00
x 090>0+«




ax0<

0 O«

0<x

T

%09

d%

%0 %0:
P 0« 0<08

9 0x

210

0<

%0x

%0x

#% 09<#x

09

%)




q

i )
0.
+, i=
0Q« A i3 Wt 3 ) - E| % ( S # L
= . )
0Qsx ' ( S i$ (
i
Lo
= ' i ) # + $$
0< i i i), / ) S i$ $ # (
i )
L
[ )i ) i #S #
i+ 0 ++¢ % ( S # S
$ # +
0 " 4(0$ +
" ) = " = .# L # 0%
Ox o0 i3 = 3 ) " 0|zt S $ $$ # (
$$ #
8
‘ =+ iz S i .
$-# Qi -
$ # 0%% ) . #
40> )) ( 0$ # i |- i L
.9 i® ] $$
0% 0 W= K % 5 i 4
% +$) #
<x0>x00x % " = ' i0 . V
0000 09 W 0 i0i =
0Ox " i.0 i T )= o $#( S i 4
i$ i $$ #
¢ 6




" % _
. . $$ v
+ )
R ._ i .8 6
4
$ $8
- _. o v i$6
i
i
0 . v (0
aoao: 0 ) ; =
[ i
\ ®
E + i
- ; v ) % $$i $8
)
%0: 09 * 0 _ e - __ ,
$# €
_ R _ . H ¥ @: .
0% i i =% 0 %
8
0: £ __ m ”
6




