
�

�

�

��������	
�	 ������	
�	 ��������	
�	

������	����	

������	������������	

������	������������	 ����	��������	

�

 

 ! "# $ $  # %





���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

&

���������

 ! "

! # $ "

% & '

() !#( ! * && % +

,-,  !. (/ 0 ! 1

,-2 ! (  (/ ! $ ( 1

,-3 !# * ! *  (/ ! *  !. (/ ,4

2-, 50 ! 6 ,2

2-2 (  * # / * % ,2

2-3 (!# (6  ( ,2

2- ( ( #  ( . ,3

2-" 7! 6 (  (/ ! / ( ,3

3-, ( / ! ( ,

3-2  #  (/ !# ,

3-3 *6 ,"

3-  /8 ** ,'

3-" !. ! ,'

3-" %( # * ,+

 



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

'

( )   "

( !#

( &   *  +,  $  - .--/

( '   * $ +$  &  '0/

( 1 !#

( -  , 0 2

(   2 3

2  3 +$  1 /

( 0 !#

(   * !

( !#   * $  &'

( !#   * $   &&

( !#

( &   * (

( ' !#

( 1   * 4

( - !#

(   * +$  & % '1  ' /

( 0   * +$  -% 1  1 /

( !#

(   * 5

( !# 9

(   * 6

( & )  3 +   7 1% %  '/

( ' 8 *  3 9 3  "

( 1 8 *  3 &1 & 8 :  "

( - 8 *  3 0&&  4 #  "

( 8 *  3 00 %  ' )  "

( 0   - . *  "  



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

1

	

 !" # $ % & ' (

) !" # * % *

 + , !- % -

. - , /  " !

- %  

& ' ()

(

# 0 1 2 1 &

" 3 ' - !& 3 % * " &

- * 4 '

- * 5 -

6 * 78 $ -

�0 9:8;7 8<799=
> 0 9:8;7 8<799?

( 0 ; . 7

< =  8  $

  

$ # ) %   # # ) %

3 #    *  ) &7 ) '

   ) 1   " #7 $   

 #  "    3  "

 $"" > 7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

-

, " 3  *   

$ $  #

6/ )- 2  9 $ *  8 ) *

& ) * 8

,> 5 ( $  

" * " * @ : > % 8 899:7

2 ! # !

- * ) $ ?



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

> ( ! 899?%

&

" 6

" !- * 627?%

- :A

6 79 "

:=A9 $ "

-

6 :BA?(:B=9 > 6 5

:B98 (

:B89 #

*

$

(

(

89 #

(

2

(

(

:B:< / C6 ( 5



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

0



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

, # #  3 @   @ :

   ." > * 3 @     

  7 ( 3 @    

* "   +$ $  # 0/% $

$  # 3 #   @    

*   "   3 @ 7 ,

   3 @ "     3 " *

3  "   "    *   

 % 3 #   3 @ 7

, " 3 # 3 3  "  *  #  

# 3  0 #7  @   3 # "  

#   " % "  #    %   

 " >  3   #  *

* 7  @  " 3 3  

" 3  " 3 2  3  

  7 ,  "    #

"  "  7

* #    #   3 @  @

  % 3   . 3 # %  "  

# #7 $  "  # " *

   % " . % "  # 3  *  @ "  

"  # #%   "   

  "  *  "   #   * %  #

3 3  % *  #   7

, .   3 %   *

" % *    *

   3 @7 "   .  

     3%  #   *  " %

 *    " * "   

 #  * "  7

, 3 @ 3  @   3  +$

$  # /  3  7

 ! "

 @ +  ,9 &1 /   

  .  " %   *  

)   "" >  # 1 @ 2 +( 7 /7 ,  

  # #" @   *   #7

$  "    @%   "

 * # " " 3  3 @  7 ,

      @

9 A?  9 9 @ % 3 #  @   



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

) " 9 @ %    # 2  3 9 @ 7 ,

   * 3   # 9 !    3

$  * 7  3  "   

 " %    %    "

"  7 ? "   @ 3   3  3

 * # % * 3 # 3  . %  %

 %  # * 7 "   # @

* #  "  " " 7

# $ %

2 3   #       @

  3  " 7 $  #  $

$  # + 0/7

 @ 4  9  8  @  

4 7 5  %      3  ) $

? +)$? 7 2 '0/7 , " @    

   *   # ? 2 ! 7

, '    "   @  -1 3 %

3 $  + 3 # 4 #%  B /% $ #

 3 ? #   C 3A  $  A "

3   % 0 %  # ? #    7

$ *   10.- 3

" @ 3   " 9 2 3 %  

" . >   * * %  @  @

 > " " .   "    7 ,

   @   ) "  *

"   " 3 @  # 2 3 %  %

" % 3  #   "  3 

" . 7

	
 "     3 @ 3  "  

  * " " &17 3 * %   

 3  " " 3  #   * * 7 ,

"    "   * " %

> 3 3  7 3 * %

" . " %

 % 3 "   7 )@ @

+29$8) 9&& 0/   0   # 0& 3  

> * .   3  

"  # " " 7

	
< 3 @ "  3   #

 *  @  ' 7 3 * % 3 @  

*       

" 3 >  " @7 5 0&% , " 

$ ?  2   * #

 @   * "     #

  +9 D !  0&% &/7 , "

  @  * "  3  3 " #



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

9 D !      

* " " @% "  # *  "  "   

 # %  # 3  8

9  $ *  29$8)7 	
	
, 3 @  3      * # "  .

3  3 @  @ "  

3 00  7 ,  >  *  " #  * #

 @ " # 2 ! # ! $  #

) *   "  3

9 8 : A "  &1  & +  3 00  % 0 % % /

+( 7 1/7 ,    " "  3 #

3 *  "  " #    *

  �			
	
, "  #   % 3   * # %

 "  "  "  +? B # ) * #

9 /7  #  @ > " %  

" "   "   #

  7

	



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

 &' (

, " " *    *  3 >  

   " *  "  3  " 

   3 @ % 3  * 3   "  #

    " 7 , 3  *

3    3 @ .

7	  3 @ >  *   3  

@ #     7 , 3 " "  

@ # *   3 3  

*  " *   

7

7	 , >  * *  " "  3

* 21   > *

 2  3 7

&7	 , >  *    ! " # 2 3 A

*     >  " 

  7

'7	 ,    >  * 3

* %  *    #     

*  7

  ) *

$ $  #  8 $     3

5 ( $    5($ ! !   

*    7 $ A 3    

$ $  #A " * >

> ) + /7 4    A

* " # + /  ? 8 + -/  

7

, 3 @ 3    ) 5 *  +$

$  #% /%  3  7 ! " " 3

" 3  % 8  =?87 $  *   3

@ "  %  3  3 % " 3

9 ? 7

 # + (

	 ,3 #. *  3 +, . 1/ 7 7' 3 3  

>  *     " * #  7

,  # * * *  . "  

*    3  

7 5 * >  * 3  * 7

	 ( * +, &1% &-% ' .' /  3 7&  -7'

 3 71  7 3 3 >  * "  #

 > *  2  3 7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

&

&	 $ +, & /   "" >  # > 3  >  * 

  ! " # 2 3 A *   

  " "  *  " 3  

 " 7

'	 )  "   * 3  #

   " 71 37

 , * -

7	 , *      >  * 

3 * 3 "  #  @ #  7 , 3 @

3 #    #   #

     3 " 7

7	 ? >  * 3  @   .  @ 7

&7	 )  "   3  #   

 " 71 37

'7	 $  3 3 + # "  "  3

/7

 . /0 (

	 $ #    " 3   3

$ A " * 7

	 $   " 3   %  # %

>  * 3  # >"  

    37 )  3  

  7

&	 $    %  " 3 "   

* 3  "" "  7

'	 $    * 3      

"   > "  "  * # 7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

'

# +

,    3 @ 3  @ 3 - ?  6

7 , >  *     

 3 @7 3 @ " 

 #  @ * 3 *  %  3    @ 3 7 ? #

   3 " * "    #  "

"  +( 7 ' . /7 3 * % @   #

"    " 3 * # "   

#7

$  & 3 >  * "   3 @ 7

, . 1 3  3 7 7' 3 >  *    

% # +, % 0  '/   

    " "  #    3 7 , &1% &-

 ' .'  > *  2  3  

3   " 7 $ "  # 3 *  

, & % >  *   ! " # 2 3 A 7

 3 @ % C$  A 3  

 3      " 3  

7 , " "  * $  -.&'% & .

&  '&.--7

,     $ 6 +  #  $ % 6 /

  3 * " # # 3 @   3 +

2 $  % /7 ! * " 3  " %

 #    @ * %   $ % $ /7

       "   

$"" > 7

#  "

2 "  # 3 *  &  7 , "  #

#    * 3 7 1  7 1 @7 ? 3   

" 3 7  7'   7 5  %

" "  # 3 *  3 # 3 *  #  @ . "  #

@ #   3    " +, -1E ( 7 &// %

 " , &-  $  1 +( 7 /  2  3 % *  #

"  # "  # *  @ A 7

? # "    3 "  " 7

)  " "  #%   $  & 3 3

 "  # + 10% - E ( 7 '/ 3 *  " 7 $

"  @    " 9 3 + /

3 +( 7 '. /7 $  "  # 3 $  1 %

3   + & 1/   #  *  @ " 3 *

+( 7 /7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

1

? # * "  #  "   %

   7 (  %  "  # * $  1

3   .3  "  @ 9 3  "  

+( 7 0  '/7 ,  " 3 *

>  *     2  3 +$  1 E ( 7 /7 ,

# * "  # + 0&/  ""  "  .  . .3

 "  @  " 9 3 3 %

" F   * #7  + -0/%  *

, &-%  3 3  .  "  @ 8 :

 " &1  & +( 7 1/7 , 9 8 :  "  "  " 

  2  3 % 3  #  3 # *

"  # + '&/7 5 #%   *   *  

 3 @ 3 2  3  $  * 3  "  #

"     # +( 7 '. /7 5 "

 #   "  # + '&/7 )  3 @  

  " %  #  "  3 

" * 3 #  ""  8 :  " &1  & 7 ,

 "" >    3 @  * "  3.  @

*   "  "   3 ( 7 17

$ "  3 " 3  "   

 $"" >  3 ( 7 '. 7

# # 1 (

8  @ * 3 *  1  %  " 3

7 1  7 1   7 , 3  #  

E

/	 8 # :  " 3 7 7&1 " #

@  .    "" #    

. 7 ,   ""  #    . 7

, # * % 3 " * > "

$  -%  '17

/	 9   * #" %  7'. 71 3 3 #

@  .    ""  @ 7 ,

*  2  3 * , &1% ' % ' % '  

$  1 %  3   * , & % @ 7

&/	 2 @ C" " A  7 1. 7  # ' C9.  " A @

  3  " " %  $  1&  1 7

,  # 3 *  3  "  "   

  @ #  * 3 3  #  

"  " 7 ? #   3  "  #

3  "  0  %  

* $  - +( 7 -  0/ 3  ""    3   .

3 "  @ 9 3  " +( 7 '/7  

3  "  $"" > 7

* 3 *  3 >  * 3 > %

 3%   " "  . "   7 ?



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

-

3 "  " " %  $  '  1& +( 7 -.

0/7 $ : @ *    " " 3 *  $  

1 +( 7 0  /%  @ # " "   3 *

  3 . " "  "  

9 3  " 3 7

!  " " 3 *  *   %  $  1

"   @ * 7 $  " " 3  *  $  

% 3     3   @ * +( 7  

/7  " @ *  #   3   .3

" # 3 9 3  " +( 7 '/% 3  " "

@ #  *  "   " 3 00

)  " +( 7 /7

# , % 2

,  3   3   * 3 3  

> @   @ %  3  > "

#   7

,   3 *  # F  % 3 # @

   " " % 3   ""  @ 7 $ #"  

> " 3 ( 7 & .)7 ,  @ #   3

" *   # # 3 %  #

"  # "    3 %  > " * *  

$   * 7 3 * %  3 " #  > "

  " " 3 * (  4 +( 7 & (0. % 4 .  

 4 . /7

,  * *  3 " #  

3 ( 7 3 > " 3 ( 7 &7

# .

$  @ 3  70 3 >   7- 3 *  

      , 0 +( 7 1  -/7

$    % 3   " 70 # "

  3    "    7 2 @

*  # " 3 3  "   3 

* % 3 3 3   * *

 7

=  3   " %  #

     .3  "  @ &1 9 

8 :  "     @ @ @ 3

9 3  " +( 7 '  1/7

, 3  % 3   *  

@ #   .  3    

 7 $    " 3 3

3       #

 *  3 7 , % 3 3 3   %

 " #  3   3  3 @3 #    3 



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

 7 3 * % *  >  * %  #  

" "  *   7

# .

$  *  @   +$ $  #

0/%  #    "  #  "

 " 7 ,     3 @ 3

*  #   7 *  

3   "  

 0 .    3 @ +  3 0 % %

/7 $  " 3  3  %

  " "  % " # "  

3 @   #  "  @  *

@ * +  3 0 /7

( % 1% 0% % % % '% -%  3  *  

+$ 6 " * #/ 3 * 3  

    * 7 ( ' . 0 3  *  #

.   #  7

2

? $   .  . .3  " %

3 @ 3  C  @A7 , 3 0  . #

 " % 3  + * $&/

3 3 #  " 0  7 ,  #   #

 .3 $ +$ .&/   * #  3

+  4 A  * ? 6 7 - &% / #

 ""  0 3 @ 3 #  #  *

 * # 7 , 4 # @ 0 &'

 $ *  "  

 %   " 3    3 # 0 %

3 0 "   9 8 : "  &1 & 7 , 9 8 :

"   3  .  @   3  @

 3 # 0 " $ * $&7 ,

. .3 . . .   $  # "

 @ 3 7

 3 "  #  # * *  *  

*  7 ) "  # $  &  

  3 .3 . .  " $   @

 " 9 3 3 7 )  #  

C$A 9 8 %     @  

 " 9 3 + / 3 7

, 3  3  # $  

* *  "  3 7 ,

 ""  "   #   " 3 9 8

 9 A? 9 @  3 9 3 "   %

% &1 9 8 : "  7 2# # " 

   ""   *   %   #  *

 7 ,   #    * " 



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

0

" 3 * 3 *  3 #  

  7 , " 3 $  -&%  -'  @ # 3

. #  " % 3 3 $  -1  --  @ #

" "  9 8  3

 "7 9 @ 3  3 , %

>  * *  * $  " 3

"  3  "  9 8

 @7 , & >  * *  $ ' *   #  %

   * 3 +$  '0/

  @ 3 9 3 "  7 , ' .-

>  *   #  $   

*   #  7 3 * % .  

! * $& *    "   # 3 7

, 3 @    #  3 0 3  

 %  >" % 3  * # + * 3

%  3 0 % /   # .   " 7 ,

. "   3  %  %

  %   3  3 .

 " 7

2 6

2% 2 % 3  0 7 ) *  " 3

0 . # "  ! * 2'7 , 3   

* *  " % 3 &1 9 8 : "  %

& 7 " *  "   %

*   #   7 $  @ *

"   * % "  " * 3

   "  9 8 : "  3 @ #  

    7 ,  2 3

 . .3 . . .   @  @

9 3 "  7 , 3 , 0 @ #   3

@%   . .  .3 . .3 "  @  # &1 9 

8 :  "7 ! * 2 % , 0  3  " 

@  3 "  #  * *  "

" 3 0 .  . # "  7 $ ,

*  *  # " % 2  ""  

 " 3 9 3  9 8 :  " 7

) *   " 3 *  $  1    7 ) 

" + -0/ 3   2  2  3 7 5 3 

, &-% '  >  *   3 " 

! * 21%   "  #   3   

.  "  @ &1 9 8 :  " 7 ) " 

0&%  *  $  1 % @ # "  " 3

9 3 "   >  9 8 : 7 , " "  

   $  * 3 2  3 %

3  '& " "   3 9 

8 : &1 & 7 , *  2  3 +21/ @ #  *

  %  %  3  7

, &1% ' % '  ' 3 >  *  *  

2  3   3  * *  7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

, ' *    .3  *  .

*  ! * 217 , *  ""   3 4

.  $  * %   3 "  

 4  3 3  3  7

2 '

? !  "  @  "

9 3 3 7 ! ! * ! 3  0 %

 " % # ! 3 0

3 @ 7 ! &   . !  3 0 @ %

0 7 0 . # "  3 ! &7  " 

  3 & "    #   3 ! &7

 3 + 0 % / >  *  +  % %  /  

"  !    @% " 8  

3 $  * 7  3 A ,  3  " 

 #  " $  0 >  

7 , - %  .   " "  

 3 A ,  3   " 8  

3 9 8 :  4 # 3  7 , " 

3 3  *  " * # " $  0

>  7 $ %  .3 " 3 # 9 3 "  

  "   7 $  0 *   *   

3  .3 " 3 9 3 "  7

, *  ! 3 ! * !'  3 ! *

!-7 ,  " ! 0 3 @  ,

 3 "  %  3 7 , 3 

*     8 3 4 # "  3  

"  , &  " # 3 9 8 : "  

&17 $ *  " 3

%  * " 3 &1 "  

3 3   3  

" 3 "  3 *

2  "  #   3 .3 . .  " 

$  *  @    @  " 9 3 3 

3 $  1 . >  * ! * ! 7

2 2

? 3 . "   

) 8 7 , " " 0 . #  " % 3 

  # -0   - +9D! &/7 ,  ""  

 F ) 8 3 0 .  .

#  " 7 $ " 3    "  ! *

3 - 3 0 . # "  7 , "" "  3 " 

&   3 . # "  3  3 3

*  ! * &%  3  . #

3 7 ,  " 3 3

! * &7 > "



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

# % %  &% 3 0   

7

,     3 0 . 7 ?

3 >  *  ) 8   

" ! $*  > 7

3 @ % , 1  - 3 >  * * #  

" "  3 A , -+ /  3 % #

% 0 . . # "  7  3 A , -+ /

  "  @ #  C<A.  "  7 $

  ""  %  3  3  *

" *    3   "

  3    7 $  3 A , -

"  % , 1 - >  *  " 

3 @ *  #  7

$ * $  &'  ""    3   " 3

0&& 4 #  "  3  * 7

2

)  %  .

"   ) 8 7  '  "  #

  3 " 3 . #% 4 # "  7 ! *

 '    3 . # "  > 3

   *    . " - 7

  #   % 3 0

  7 &  ""  3   3 0

  %  @ # "    ) 

8  3 *  7

,  0 3 >  * *    0  

. # "  7 = *  " 3 

%  *   " % " 

3    @ #  *   % "  "

" 7 $ @ * 3 *  $   @ #

  3   .3 "  @ 9 3  "7 , 3 

"  #   " " "  #   3   . " 

 @ 00 )  "7 $ @ * *  $  &&

3  * " " 3 &1 9 8 : "  7

2 >

(  3 "  %   

 ) 8 %  " % 3

    *   

    3 9 #  @   

2  3 7 ,    # *  

3     +( % ( &/  

  2  3 +( -% ( /7 ,  3 @  

 ) 8 3 -  ( 3 0

  7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

$ 0 . # "  ""   ) 

8  @ # *   3

. "   "  "  * #7 ) *  0 . # " 

 " ! * ( '   . # "  

3  @ #  =.) (7

, " ( 3 =.) "  

  ) 8 7 9 @ =.) " #  %

" 0 . #  " % 3   # -0   

- 7  @     " 3 9

8 %  @ 9 3  "7

, 3 >  *  3 "  %  

(7 ,   ""  3 "  

3 9 3  "7

$  # *  $  '&   3  " 3 0

"   3   " 3 . #  " 7

 " $  ''   3  "  

   ) 8 0 . #  " 7

, . ! * (  * *   " 

 $  * *    #   3

"   @ . "  # 7

2 3

? 4  @   * %    >

0 #7 , # 4  4  ""  

( )  "   "    " "  7 $

"  0 . # "  3   4 7 , +  /

3 >  *  4  "   " 

 47 = *  *  " 7

*   "  #    @ * 3 3 *

$  117

2 &

   ) 8  

  7 < ! * + % -% &/ " 0 .  .

# " 3   %  . # "  

3  "  ""  7  ""  

  0 . #  . # " % 3 1 #

 " 3 . # "  7

2  "  #   3   ) 

8 3 @ 9 8 3 $  * % 3 *  

. ! *  0 +$  '  1&/7 , " 3 %

% #   .3 " 3 0 . #  "

>  7 ) "  # $  1   * $  -  @ #   

3 " 7 $ * 3 *  $  '1   3 " 



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

  ) 8  3 9 3  9 8 :

 " 7

$  " 3  ""  3 . # 4 # "  3 

*  +$  & /   ) 

8 7 , >  *  *  " 0  .

# "    *   #  

 7

2 ,

? 5  9 8   

 ! " # 2 3 A ! 7 ,     @

0 #7 ,   #  % 3

> " 5 % 3 0   E 5 1 3 3 #

0 7 ,  5 3    

0 . # "  %   #  

  " 7 5 ' % 3 * %    0 . # " 7

!  @  "  *   @

 3 3 # 0

   3 @ +  3 0 % /7

*   "  # 3 , '% >  * 

" 5 '7 5 '  "  # *  , '  

 " #  @ 9 3  "7 $ * 3 

+$  & /  # "  3   

 " 7 ! * 5&  >  * > " 7 $  

" 3 *    $  1 7 , " " 3   .

3 " 9 8  @ 9 8 :  " 7 ,

1  >  * " 5 *   #

  7

2 1

?   " 0 .  . #  " 7

> "  .3  3 * 6  6&% 6

3 0   7 , "  # *  , &

  ! " # 2 3 A !   3  " 3  

   &1 9 8 :  " 3 7

*  "    @ * 3 *  .

>  * ! * 6 7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

&

, *  %      

3 3  " *  3   * *  

 " %   % * %  3  # #

# " " @7 $ *  

  3  # " 

%  3  >   % *   

*  % , 0%     * # "   

"  @ 3 9 3 "  7

5      3 % 3  

"  "  #   #  " " 3 #

  #  7 =  " 3  *

 3   * %  3 * *   # 7

$   *   3  * " 3 # % *  

   " % "  #

  * . # 7 3 * % 3  .

 >  * % "   * "  * # @

"  "  %    *   *   " %

3 %  " #   "   %  

 3    #   *  

  " 3 @ 7

$ " *    3 @  *  @ "  3   

  % " 3 @    *   @

  "  " * # +? B # ) * # 9 0/7 ,

* # % 3  #      #

 " *   3   C . A *  # 3

 * 3 # 3 "  #  * * " * 7

5 "   "  3 *

3     "    " 3 # 7 , "

*  #  * * " %  

* " "  7

, 3  "   *   % " #   

 .  % #%   :   

" * "  7 ,   * * 3   

   %  3  "  

*   3 3   7 ,    * 

   @ "  + 0 .    3 @ /  3  

     *  * # 3 @  

  %    "    

 # " *  @ " # * #   7



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

'



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

1

$ $  #% % " * @ :0 > 7

$ $  #% 0% " 3 - 6 &

) - " 2 (6 ��

0 00

$ $  #% % " 2 2 "

6 " # 2 !,

* %7 &'

 3 % ?7% 00 / $5* / +2!$) " /

 3 % ?7% 00% " +2!$) " /

 3 % ?7% 0 % " , ) :<??(?< +2!$)

8 " /

 3 % ?7% % $  #   @ 5 8 " . +2!$)

8 " /

 3 % ?7% % $   #  @%

2 5= 6 < 7 '% "70 . -

 % % * " # 8

 +9 /7

 % -%* ) " # &

0 * )"& " # * 5 3 7

9 D !  +9D!/% 0&% & - "

9 D !  +9D!/% &% & - " "

* !8% ) *

? B # ) * # 9 % 0% - 0 " -

6 7 6 7 && 7

2 $  % % " 3 2 " #

" 2 -



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������

-



���������	
������� � �

���������������������������	
������������������������
����
��	
������	�����������������������������



�
��
��
�
��

�	


�
�
�
��

�
�

�
�

�
�

�
�

�
�

�

�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!
"

#
#

$
%

&
#
#

'
(

)
*

#
+

&
&
*
)

*
,

 
!

"

#
$
-

.
/

/
.
0

1
2

.

"
"

1
.
/

.
"

/

3
4
*

/,
/

5
.

"
.

+
6

.
/

%
/
-

.

7
0

"
1
/&

/8
.
1
.

6
(
6
+
3
+

2
1
.

*
/8

/

9
.

1
"

.
.

"
1
/#

,
"

/#
/

+
1
.

0
"

2
"

"
1

0
"

1
/
*

8
.

1
.

.
/
-
.

.

"
.
2

.
:

.

"
1

.
1

.
/
-
.

2

0
"

.
.

"

2
0

"
/&

.
1

.
;

1
.
/

$
1

.
1

.
7
*

/*
/&

/
.
0
0

.
0

< .
+
3
+
6
(
6

.

#
&
$
-

.

/
.
0

1
2

3
9&

/#
/
*

5
.

.

;
3
(
"

.
.



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

=
"

1
.
/

.

"
/

.

/

#
'
$
$

.

7
0
"
2

1
3
+
(
6

.
1

.
"
1
.

!
"

2
/
,

"
1
/#

/
/#

/
>

1

"
2

.
"

0

1
.
.
2

#
.

"
?

@

.
.

/
-
.

.
"

/
 

0
*

8
/

3
/

/*
>
"
2

2
/

.

+
6

.

#
(

#
%
$

$
.

/

A
1

0
"
2

1

3
6
(
+

1
.
<

.
"
2

4
*
8
/

 
2

1
.

/
*
*
/
7

0

*
8

/

7
>
#

>
,

/
/*

5
/

.
2

+

6
.

<
.
"
1
.
"
2

.
1

.

#
)
$
$

.

7
0
"
2

.
4

*
8
2

"
1
.

1
3
3
6
(
(
+
/
-
.

0
.

"
2
2
1

0
.

.

"
.

0
"
2

/
-
.

0
.

.
2

1
.

1
.
/

7
+
*

+
#
/

/,
/

"
2

.

7
0
"
2

/
.

.

/
>

"
2
2
1
.

/
.

.
&
&
*
'
(

/

*
+
$
$

.

/
&

.
0

1
2
/

"
"

1

/

7
*

#

/,
8

,
/

>
"

.
3
(
"
2
1

.
/



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

*
,
$
$

.

7
0
"
2

*
*

1
3
3
6
(
(
+
)
2

1
.

*
/*

"
1
/
/,

/#
/
 
"
1
.

.
0

*

.
"
2

2
.

"

.
"

1
.

/
7

0

*
8

/
A
1

0
.

*
#

2
.

"
.

.
"
2

/

3
9&

/
"
2

/
.

,
/

"
2

/

/*

.

B
<

.
1

2
"

*
#
$
5

-
.

2
.

.

.
"

.
"

/
-
.

1
2

)
.

*
8

1
/
8

.
0

.
*

&
1
/
8

.
0
/

4
#

/*
8
*

&

/,
*
8

*
/*
*
*

&

*
/

*
8

5
.

0
. /

*
*
$
$

.

A
1

0
"
2

3
3
+
(
(
6
2

/#
1
.
<

"
/

 
0

*
8

/

7
+

*

/
/

>
"
2

"
.

2
+
6

.

*
&
$
$

.

7
0
"
2

1
3
+
(
6

1
"

1
.
2

/#
1
.

"
1
/#

/*
/
(

.
4

*
8
/
7

0
*
*

8
/

7
$
#

,

/*
/

5
.
+
6

.

/

*
-
$
-

.

"
2

7
0
"
2

1
7

2

-
.

,
)
,
)
,
*

4
/
9

.

"
1
.
.

0
2

1
.

2

.
"

0
/
9

"
/

7
/#

/
,
/&

<
,
/



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

/#
/
7

0
*

8
/

*
'
-

.

"
2

/
&

.
0

/
&

*
*
8
&

1

.
!
"

3
(
/

.
"

"

.
0

1
1
/
-
.

.

2
-

.
,
*

4
/

7
/

/*
(

*
(
$
-

.

; "
.

> 7

"

*
/*

.
0

1
2

.
.

;
.

>
7

"
/

C
/

/#
>

.
.

.
3
(

.

1
.

"
.

.
.

"
"

.
.

/

*
%
$
3

.
"

/,
.
0

1

1
2

.
.

/

.
;"

.
.
/

A
/

,
/

 
"

.
"
2

)

1
+
6
D*

E
.

.
3

(
D*
*
*
E/
 
"

"
1
.

.
0
/

A
/*
<
/*

,
/
,
/8

5
.

"
.

.
.

"
.

.
.

"
2

0

.
.
3
6
(
+

3
(

.
/



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

*
)
$

1

"
/*

.
0

1
3
+
(
6

1

1
2

.
.

/

C*
/*

/
5
.

.
3
+
(
6

.
.

/
-
.

"
2

.
3
(

.
.

/

2
1

0
"
2

.
1
)

1
+
6
<

"
0

/

C*
/8

,
/

&
+
$
-

.

"
2

>
"
2

1
7

/
(

-
.
#
/

7

&
,
-

.

"
2

>
"
2

1
7

/

(
-

.
#
/

7

&
#
$
-

.

"
2

5
.
"

2
<

-
.
#
8
/

7

>
"
2

1
7

/

(
-

.
#
/

7

&
*

2
/*

.
0

#
/,
,

.
.

/

A
*

/
,
/

4
/

.
+
6

.

&
&
$

.

/
.
0

,

1
2

.
2

1

"
!
"

"
/

3
A

/#
/

>
"

.
3
(
"
2
1

.

&
-
$
5

7
0
"
2

+
6
2

#
/

/,
/

4
/

.
3
(

.
0



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

"
1
/#

/
/*

/
(

.
-

.
*
8
/
4

.
2

;
"
.

/

&
'
$

2

 
 

-
1

2
)

1
3
(
/

A
#

/*
=

/8
4

/
.
3
+
(
6

.
.

)
"

.
0

.
.

"
/

&
(

2
7

0
"

"
1
1

1
"
2

.
2
/

A
,

&
%
$

.

$
"

0
"
2

3
(

2
*

1
.

"
1
/
/#

/#
/
>

2
.

.
"

0
?

1
@)

2
1

.
"

0

/

3
4
#

/
*
/

A
"

3
(

.
0

/

&
)

2
/*

.
0

8
/

.

.
.
.

/

/
/

7
0
"
2

3
6
(
+
2

"
1
/,

"
2
2
1

/
/

(
.

"
0

/
5

.
-

.
*
8
/
4

.
.

/

/
/#

4
.
3
+
(
6

.
0

.

/
2
)
.

.
.

.
"
2

"

)
"
1
1

.
"
2

0

.
.

"
/

-
+
$
$

.

/*
.
0

1

1
2

.
.

/

3
.

&
/*

/8
+
6

.



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

-
,
$
3

.
/

 
.

.
*
*
8
&
)
*
*
&
#
)
*
*
,
#
2

*
*
8
&

-
.
#
8
/
5
.

*
*
,
#

*
*
&
#

1
2

/*
.
0
/
*
*
&
#

.
.

)
.

*
*
,
#

1

.
"

0
.
2

2
0

1
1
/

7
/,

*
*
,
#

/
*
*
&
#

/*
*
*
,
#

/
*
*
&
#

>
"
2

1
7

/
(

-
.
#
/

7

3
.

.
*
*
&
#
<

!
"

!

#
$

"
%

&
3
+
(
6

.
1

2
/

F
.
*
*
8
&

-
.

#
8
=
,
*

"
'
3
(

.

(
"
.

.
*
*
,
#

F
.

.

 
!
"

#
:

.
.
2

.
0

.
0

A
1
/*

4
5
@

"
.

.

-
#
$

2
/

.
0

#
/#

1
2

.
.

.
.
/

9#
/

/
5
.

.
"

+

6
0

.

 
!
"

$
%

0
.
/

-
*
$

2
/
&

.
0

0
)
1

.
.

"
.
/

&
/

/8
5
.

1
"

.
/
F

0
.

"
/

7
1

0
1

3
6
(
+

"
1
/
8

/
8

/
>

"

.
,
?

.
@

0
.

.
.

/

&
/*

/8

-
&

A
1

0
"

,



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

2
2

.
.

.
.
<
.

"
1

.

.
/ /*

.
0

#
/

1
2

.
.

/

%
#

/#
,
/8

-
-
$
3

"

1

/

7
1

0
"
2

<
#

"
2

<
.

.
.

"

.
.

2
.

"

1
.

%
*

/8
,
/

"
.

.
.

.

.

/

-
'
$

2
7

0
"

.

.
2

.
.

.
.

.
.

2
/

9
 
"

"
.

.
.

.
"

.

.

-
(

2
(

"
2

.

"
2

<
"
0

/

A
#

/
/

+
"
2

.

2
.
.

-
%

2
1

/*
.
0

.
.

/

$
,

/
/8

5
.

.
"

3
6
(
+

.
2

.
.
.

.

-
)
$

2
-
.

.
*
#

)
*
#
*
)
*
#
#

2

1
)

1
2

/

/
.
0
/
-
.

*
#

2
"

)
.

.

1
"

0
"
2

D*
#

E/
4

.

.
D*
#

E
.
.

>
/

*
#

/ *
#
*
:*
#
#

,
/&
*
#

/*

*
#
*
:*
#
#

3
6
(
+

.
.



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

.
/

-
.

.
.
.

2
"

"
)

.

*
#
*
2

"
2

D*
#
*
*
E

D*
#
*
E/

-
.

0
"
2

:
2

1

1
/
3
6
(
+
/
6
.

.
"
2

D*
#

E)
"

/
/#

/#
.

1

.
"

0
2

1
*

.

"
.

/
(

0

.
/
-
.

"
2

"
"
2

D*
#
*
*
E

D*
#
*
E/
D*
#
*
*
E

.
"

0
)
.

D*
#
*
E

.
2

.
"

1
.

0
/

>
/,

,
/

'
#
/

.

1
2

/
.
0

.
.

/

3
.

4
8

/*
&

*
/8

3
.
1

2
"

'
*

.

1
2

/
=

.
0

/&
.
.

"
/

+
4
8

/*
*
/

F
.

.

0
(
)

/

'
&
$

.

1
.
1

1
2

/
*
=
.
0

*
/&

.
.

"
/

(
"
.

4
/*
8

/
F

.
.

0
(
)

/

'
-
$

.

1
2

/

+
4

/
/

>
"

.
3
(

.

.
*



�
�
�
�
��
�
�
��

�
�
�
��
��

��
��
�

�
��

��
	


�
�
��
�

��
�
��
�
�
��

��
�
�
�
��

��
�


��
�
�

�
�	



�
�
�
��

�	
�
��
��

�
�
�
��

�
��
�
�
��

�
�
��

�
�
��
�
��
�


 
!

"

.
0

/
.
.

)

"
1
:

0
"

1

/

(
)
+

 

'
'
$

.

1
2

/
*

.
0

/8
.
.

1
:

0
"

1
/

+
4

/
/

>
"

.
3
(

.

.
*

(
)
+

 



Albion Archaeology  
 

Woodland Panels Drainage Ditches, Wrest Park, Bedfordshire 
Archaeological Investigation and Monitoring 

 

 

Figure 1:  Site location map 
Base map reproduced  from the Ordnance Survey Map with the permission of the Controller of Her Majesty’s Stationery  Office, by Albion Archaeology, Central Bedfordshire Council,. OS Licence No. 100017358(LA). © Crown Copyright. 
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Figure 2:  Ditch A 
Base map reproduced  from the Ordnance Survey Map with the permission of the Controller of Her Majesty’s Stationery  
Office, by Albion Archaeology, Central Bedfordshire Council,. OS Licence No. 100017358(LA). © Crown Copyright. 
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Figure 3:  Detail of features observed in 
Ditch A (Trench 2 and Areas 62-66) 
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Figure 4:  Detail of features observed 
in Ditch A (Areas 32 and 48) 
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Figure 5:  Ditch B 
Base map reproduced  from the Ordnance Survey Map with the 

permission of the Controller of Her Majesty’s Stationery  Office, by 
Albion Archaeology, Central Bedfordshire Council,. OS Licence No. 

100017358(LA). © Crown Copyright. 
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Figure 6: Detail of Trench 8 in Ditch B  
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Figure 7:  Detail of features in the Southern end of Ditch B 
where it meets Broadwater (Area 51) 
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Figure 8:  Ditch C 
Base map reproduced  from the Ordnance Survey Map with the permission of the Controller of Her Majesty’s Stationery  Office, by 

Albion Archaeology, Central Bedfordshire Council,. OS Licence No. 100017358(LA). © Crown Copyright. 
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Path layers in Area 59. Scale 1m Area 59 

Figure 9:  Detail of features 
observed in Ditch C 
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Figure 10:  Ditch D and 
detail of culvert in Area 34

Base map reproduced  from the Ordnance 
Survey Map with the permission of the 
Controller of Her Majesty’s Stationery  
Office, by Albion Archaeology, Central 
Bedfordshire Council,. OS Licence No. 
100017358(LA). © Crown Copyright. 
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Figure 12:  Ditch F 
Base map reproduced  from the Ordnance Survey Map with the 

permission of the Controller of Her Majesty’s Stationery  Office, by 
Albion Archaeology, Central Bedfordshire Council,. OS Licence No. 

100017358(LA). © Crown Copyright. 
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Figure 13:  Detail of features 
observed in Ditch F 
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Figure 14:  Ditch G 
Base map reproduced  from the Ordnance Survey Map with the permission of the Controller of Her Majesty’s Stationery  
Office, by Albion Archaeology, Central Bedfordshire Council,. OS Licence No. 100017358(LA). © Crown Copyright. 
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Figure 15:  Detail of features observed 
in Ditch G 
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Figure 16:  Ditch H 
Base map reproduced  from the Ordnance Survey Map 
with the permission of the Controller of Her Majesty’s 

Stationery  Office, by Albion Archaeology, Central 
Bedfordshire Council,. OS Licence No. 
100017358(LA). © Crown Copyright. 
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Figure 17:  Detail of features observed 
in Ditch H (Areas 30, 45 and 49) 
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Figure 18:  Detail of features observed in 
Ditch H (Areas 26, 50 and 53) 
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Figure 19:  Ditch I 
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Figure 20:  Detail of features 
observed in Ditch I
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Figure 21:  Ditch J 
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Figure 22:  Detail of features 
observed in Ditch J 
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Figure 23:  Selected headwalls 
(Labels refer to locations on Figures 5, 11, 12 and 14) 

Ditch G1-E 

Ditch G1-W 

Ditch G2-W     Ditch F8-E 

Ditch B4-SE    Ditch E2-S 



Albion Archaeology  
 

Woodland Panels Drainage Ditches, Wrest Park, Bedfordshire 
Archaeological Investigation and Monitoring 

 
 

Figure 24: Results overlaid with 1719 Lawrence map 
Base map reproduced  from the Ordnance Survey Map with the permission of the Controller of 
Her Majesty’s Stationery  Office, by Albion Archaeology, Central Bedfordshire Council,. OS 

Licence No. 100017358(LA). © Crown Copyright. 
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Figure 25: Results overlaid with 
1735/7 Rocque maps 

Base map reproduced  from the Ordnance Survey Map with the 
permission of the Controller of Her Majesty’s Stationery  Office, by 

Albion Archaeology, Central Bedfordshire Council,. OS Licence 
No. 100017358(LA). © Crown Copyright. 
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Figure 26: Results overlaid 
with 1833 Earl de’ Grey map 

Base map reproduced  from the Ordnance Survey Map 
with the permission of the Controller of Her Majesty’s 

Stationery  Office, by Albion Archaeology, Central 
Bedfordshire Council,. OS Licence No. 
100017358(LA). © Crown Copyright. 
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Figure 27: Results overlaid with 1882, 
1901 and 1924 OS maps 

Base map reproduced  from the Ordnance Survey Map with the 
permission of the Controller of Her Majesty’s Stationery  Office, by 
Albion Archaeology, Central Bedfordshire Council,. OS Licence No. 

100017358(LA). © Crown Copyright. 
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Ditches 
Culverts and other masonry structures 

Layers 
Projected alignment of culvert or wall 

Layers, projected 
Features taken from 1882 1st Edition OS map 
(positions approximate).  The 1901 2nd Edition 
and 1924 3rd Edition OS maps show the same 
layout. 
Paths interpreted from 1990 trenches 

Archaeological features possibly 
correlating with the 1st, 2nd and 3rd Edition 
OS maps. 
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