
Hard copy available in

Design and Access Statement
Doc Ref: 7.04 

Part 3
Abbey Mills Pumping Station
APFP Regulations 2009: Regulation 5(2)(q)

Box 69 Folder C  
January 2013

Ab
be

y 
M

ill
s P

um
pi

ng
 S

ta
tio

n

Thames Tideway Tunnel 
Thames Water Utilities Limited

Application for Development Consent
Application Reference Number: WWO10001



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

.� / � 0 1 2

� � 3� � � 
 4 5

6 789 : ; < = 89 8> ? => ?8@ > ; A AB A = C ? D A ;> E



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 4

5 67 8 9 : ;<= >? @ : 9 6A BC DE FE 7 9A C D E G F D : : H 6I F 6J 7 @ K K : L M 6 B BI N 8 OC 6J 7 P FA F 6E J I 6 F : Q 6 F DR R @ S 6 J T 6U A F : T

VWX Y Z[ \] ^ _` a \ b ^[

cde fe f gh i j kl m no m l jo p q m jo r n i jo so mt o n u o

v w mx n qx x o y r j mt o z j i v { u w v | o jl } u w j z wx r

n i s ix x o s n n u o v w mx n qx x o y n i n u o ~o o � qx x o y�h u m s u h i q y r n j wx l zo j s i v | mx o r l o h w � o z y ih ln i � o s k n ix � o h w � o � jo w n v o x n } i j kl z i jn jo w n v o x ne � u o � j i � i l o r r o t o y i � v o x n l m no m lkx ih x w l g | | o � � m y y l � q v � mx � � n w n m ix � h u m s u

m l y i s w no r mx n u o ~ ix r ix � i j i q � u i z� o h u w ve

cde fe c }o u wt o w � jo o r h m n u n u o ~ ix r ix~o � w s � � o t o y i � v o x n { i j � i j w n m ix � n u o y i s w y

� y wx x mx � w q n u i j m n � z i j n u o w jo w � n u w n l i v o

o y o v o x nl i z n u o r o n w m y o r r o l m �x � j i � i l w y l

h i q y r | o r j wh x q � w n w y w no j l n w � oe � u or o n w m y o r r o l m �x h i q y r | o l q | v m n no r n i n u oy i s w y w q n u i j m n � z i j w � � j it w y mx n u o z i j v i z w� { � jo p q m jo v o x ne � u o jo z i jo � n u o v w � i j m n � i z

n u o m v w � o l wx r � y wx l mx n u m l l o s n m ix w jo z i jm y y q l n j w n mt o � q j � i l o l ix y �e � u o l s w y o i z n u o

w | it o � � j i qx r l n j q s n q jo l � u ih o t o j� m l mx r m s w n m t oe

� � � � � � 	 �
 � �
 

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

 �� �
 �! " # $ % &' ( �' % % % ) )



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

.� / � 0 1 2

� � 3� � � 
 4 5

678 6 9: ;< = ;> ? < ; =@ A B> =@ : =

CDE CE F G HI J K LI K L JI M NO P Q R S K JI J T U T SI T

P N L HI R V Q R K U W J L T L K P U O P Q R M I XE G HI UI YZ I [I M P R Q I U L Y P V M Z \I O P UO I U L S T LI Z UI T S L H I]I I G V U UI M J H T N L T U Z L HI I X K J L K U W ^ L T L K P U _

R V Q R K U W J L T L K P UE

CDE CE C ` U V Q \I S P N R M T U U K U W T R R M KO T L K P U J

T R R M KO T \ M I L P L HI J K LI H T [I \I I U J V \ Q K L LI Z

K U L HI M T J L N K [I aI T S JE G HI ]I I G V U UI M T U Z

bI O c L P U ^I Y T WI G SI T L Q I U L d P S c J e X LI U J K P U

JO HI QI O P Q R S K JI J T JI Y T W I J L P S T WI T U Z

L S T U J NI S L V U U I M f L HI g ]I I G V U UI M h i \I L YI I U` \ \I a j K M M J k V Q R K U W ^ L T L K P U T U Z bI O c L P U^I Y T WI G SI T L Q I U L d P S c Jl T U Z T U I X LI U J K P UL P bI O c L P U ^I Y T W I G SI T L QI U L d P S c JE G HI

JO HI QI K J O V S SI U L M a V U ZI S O P U J L S VO L K P UE `

U V Q \I S P N P L HI S Q K U P S R M T U U K U W T U Z M K J LI Z

\ V K M Z K U W RI S Q K J J K P U J T SI K U R M TO I T L ` \ \I aj K M M J k V Q R K U W ^ L T L K P UE

CDE CE m G HI J K LI Y K M M \I M T U Z JO T RI Z T J R T S L

P N L HI ]I I G V U UI M R S P nI O L Y P S c JE G HI G H T Q I JG K ZI Y T a G V U UI M R S P nI O L Y P V M Z SI K U J L T LI T U a P N

L H I JI Y P S c J Z K J S V R LI Z Z V S K U W O P U J L S VO L K P UE

CDE CE o G HI J K LI N T M M J Y K L H K U L HI ]I I p T M M I a` SO H TI P M P W KO T M k S K P S K L a ` SI T T U Z L HI G H SI Ij K M M J q P U JI S [ T L K P U ` SI TE G HI SI T SI U P M K J LI Z

\ V K M Z K U W J P U L H I J K LI K L JI M Nl H P YI [I S L HI SI T SI

JI [I S T M Y K L H K U L HI R V Q R K U W J L T L K P U O P Q R MI XlK UO M V Z K U W L HI P S K W K U T M r S T ZI s s t M K J LI Z ^ L T L K P U` R V Q R K U W J L T L K P UE s L M K I J R T S L K T M M a Y K L H K UL H I Y K ZI S ]I I p T M M I a uI W K P U T M k T S c T U Z N T M M J

Y K L H K U T U T SI T P N JI T SO H N P S T UI Y T SI T P N

j I L S P R P M K L T U v RI U ] T U Z l T M L H P V W H L H K J H T J

U P L aI L \I I U ZI N K UI Z P S T Z P R LI ZE

CDE CE w G HI Q T n P S K L a P N L HI J K LI K J U P LZ I J K W U T LI Z N P S U T L V SI O P U JI S [ T L K P U x H P YI [I SlL H I J V S S P V U Z K U W Y T LI SO P V S JI J f k SI JO P L Lq H T U UI M l q H T U UI M JI T u K [I S T U Z ` \ \I a q SI I c i

T SI ZI J K W U T LI Z T J ^ K LI J P N s Q R P S L T UO I N P Sy T L V SI q P U JI S [ T L K P U T U Z N P S Q R T S L P N L HI] P U Z P Uz Y K Z I b M V I u K \ \ P U y I L Y P S cE k T S L P N

L H I J K LI I X LI U Z J K U L P L HI k SI JO P L L q H T U UI M T U Z

L H I SI N P SI N T M M J Y K L H K U L HI ^ K LI P N s Q R P S L T UO IN P S y T L V SI q P U JI S [ T L K P UE

{ { | }

~ �� � � � ��� �� �� �� � �� � � � � � � �� �

� �� � � � � �� �� �� ��

� � �� � ���   ¡¢£ ¡¤¥
¦§¨ ¨©ª ª «¬© ­

® ¯ ¯ ° ± ² ¯ ³ ´ µ
¶ · ° ² ¸

¹º º»¼½¾¿ »

ÀÁ Â ÃÄ Á Å

Æ Ç È É Ê Ë Ç Ì É Æ Í Î Ì

ÏÐ Ñ ÒÓ Ô Ô Õ Ö×� �Ó Ò

� � �Ó � �× Ö Ö��� 	 
×� � 
 � Ñ �×� �

 � Ñ �× � � �

��� ��� � �� ��

��� ��� � �� ��

� � � � � � � � � �

 ! Ñ� � Ó Ö� Ó Ñ" � � ×� Ó � �  Ó � �Ð Ó
#$% %& %'() $*

+ !Ð Ó Ó �× Ö Ö�Ô� Ö Ñ� Ò
+ !Ð Ó Ó � × Ö Ö�
 �� Ò×�

,-. /01 2 23 456 6 .7

89:;< =; ;

> ? @ A B C D E E C

F

G

HI IJKLM NJ

O P P Q R S T U V

WX Y Y Z[ \ ] ^ Y ] _ `a b ^ ` cd Y ^ ] e Zf f Z _ [ _ g h ] `[ X [ b ^ i a ] j ^d _ [ c ^ k X l g _ gm W i hn o b p q ] _ r [ b _ Y d ] Z \ k s X [ ` `X s X c X f ^ ] Z \ k s t u v tn w l l x Z \ k s f] ^ f ^ ] j ^ `n h ] `[ X b ^ i a ] j ^d y Z b ^ [ b ^ [ a e c ^ ] v u u u v z { | }

Limit of land to be acquired 
or used

Local authority boundary

Existing Sewer

Proposed tunnel route -

centreline 

Flood Zone

Three Mills Conservation 
Area

Existing view (Refer to 
re overleaf)

Listed Buildings



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 5

6 78 9 : ; <=> ?@ AB 7C D 7E 8 F ; : 7 F GH 7 ; I J KL M M ; N O 7 G GC P 9 Q R 7 E 8 S D F D 7 JE C 7 D ; FE T C 9 : : J 9 E T 7E 8 C

6 78 9 : ; <=> U@ V 7 ; I J K D W ; L M M ; N O 7 G GC P 9 Q R 7E 8 S D F D 7 JE C 7 D ; 6 FE T L M M ; N X : ; ; Y K : J Q D W ; Z : ; ;E I F N

[

\]^ \^ _ ` ab c d ef g hi i jk el mn i n ab l en b el gk i cn ab o ep b k qb b df j en l n k e rs n dk eb l n ab tk b l ui n n

v a df f b h df j n ab v a df f b hl b d o ep b k^ ` ab l en bh eb l w en a ef n ab x a ey az k i r d r e h en{ | g hi i j} i f b df j

el z k i n b un b j r{ g hi i j jb gb f ub l^

\]^ \^ ] ` ab l en b el ri s f jb j n i n ab f i k n a df j

f i k n ab dl n r{ ~ r rb{ � e h hl ts cz ef y �n dn ei f df j

i z b k dn ei f d h ef gk dl n k s un s k b df j rs e h j ef y l� n i n ab

b dl n df j l i s n ab dl n r{ n ab v a df f b hl b d o e p b k

df j ~ r rb{ vk b b m� r{ n ab tk b l ui n n v a df f b h

n i n ab wb l n � df j r{ o ep b k l e jb oi d j n i n ab

f i k n a wb l n^

\]^ \^ � `i n ab f i k n a i gn ab l en b h e b l x ` ab�k b b f w d{ |� d y k b b f ui k k e ji k n a dn k s f l d hi f yn ab n i z i g d c df� c d jb b c r df m cb f n d ri p bn ab � i k n ab k f � s n g d h h �b wb k^ ` ab �k b b f w d{ eljb l ey f dn b j dl y k b b f l z d ub df j � b n k i z i h en df

�z b f q df j^

\]^ \^ � q df j s l b ef n ab w e jb k dk b d el

z k b ji c e f df n h{ ef j s l n k e d h� ai wb p b k � en el d hl i df

dk b d i g u a df y b df j c s hn ez hb c d �i k c e� b j� s l bjb p b hi z cb f n l a dp b b en ab k rb b f z b k c en n b j i k

z k i z i l b j w en a e f � 	 	 c i gn ab l en b^ 
b{ i f j n abv a df f b hl b d o ep b k df j ~ r rb{ vk b b mn i n ab b dl n

el n ab v a df f b hl b d 
 s l ef b l l vb f n k b i f v df f ef yoi d j df j df dk b d i g j el s l b j h df j� w a e u a el

l s r �b un n i dz i h e u{ d h hi u dn ei f gi k d f b w j el n k e un

ub f n k b^ ` ab k b el d hl i d y dl wi k ml n i n ab l i s n a^

\]^ \^ � 	 ` ab h df j n i n ab wb l n i gn ab l en b �mf i wf dl ` ak b b � e h hl �l h df j� ui cz k el b l

d h df jl u dz b j y k dl l b j dk b d df j p dk ei s l

w dk b ai s l b l ef u h s j ef y ` ak b b � e h hl �n s j ei^` ak b b � e h hl �k b b f el jb l ey f dn b j dl d hi u d h

z dk m^ ` ab dk b d n i n ab f i k n a wb l n i gn ab l en b el

k b l e jb f n e d h^

6 7 8 9 : ; <=> 
@ V 7 ; I J K D W ; L M M ; N O 7 G GC P 9 Q R 7 E 8 C D F D 7 JE L

�

6 78 9 : ; <=> �@ AB 7C D 7E 8 F ; : 7 F GH 7 ; I J KL M M ; N O 7 G GC P 9 Q R 7 E 8 S D F D 7 JE C 7 D ; FE T C 9 : : J 9 E T 7E 8 C



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

.� / � 0 1 2

� � 3� � � 
 4 5

67 89 : 8; < 9 8 := > ? ?= 9 9 >; @

A BC = A = ; :

DEF DF G G HI JK L JM N O P P QK K LR L S Q K J L Q JK TU R VW L U O L TR U XY J N S W L U Q Q LZ [ J O \ ] ] Q ^ _ OM Q Z ` O ^a R O X OM X L S Q R b Q U O L J R M O c O P P QK K U R O X R M L S Q

K J L QF
DEF DF G D dR U K O T Q L ^ OM X K Q P e U J L ^ U Q OK R M K Z\ ] ] Q ^ f J c cK g e V b J M N W L O L J R M J K R M c ^ O P P QK K J ] c QLR h S O V QK i O L Q U b Q U K R M M Q c OM X P R M L U O P LR U KJM [R c [ Q X J M L S Q R b Q U O L J R M R T L S Q jR U kK R U

U R e L JM Q V O JM L QM OM P QF \ P P QK K OM X V R [ Q V QM L

O U R eM X L S Q K J L Q O U Q N R [ Q U M Q X ] ^ h S O V QKi O L Q U lK S Q O c L S OM X K O T Q L ^ U Q m e J U Q V QM LKF

n $ % op ' q #

DEF DF G r W L U O L TR U XY J N S W L U Q Q L s \ G G t JK OX e O c P O U U J O N Q j O ^ L S O L U eM K j QK L LR Q OK L OM X

TR U VK b O U L R T L S Q W L U O L Q N J P a R O Xu Q L j R U kF v L

JK K e ]w Q P L LR OM G x LR M M Q j Q J N S L U QK L U J P L J R M

OM X O K b Q Q X c J V J L R T r y V b SF hR L S Q j QK L J L

PR M M Q P LK LR L S Q z c O P k j O c c h eM M Q c u R U L S Q U M\ b b U R O P S s \ G D t OM X z R j a R O X s \ G G t Z ] R L S R T

j S J P S TR U V b O U L R T L S Q hU OM K b R U L TR U _R M X R Ma R O Xu Q L jR U kF

DEF DF G { \ ] ] Q ^ _ OM Q JK O L jR| j O ^ K J M N c Q

P O U U J O N Q j O ^ L S O L c J M kK W L U O L TR U X Y J N S W L U Q Q L

LR \ ] ] Q ^ f J c cK g e V b JM N W L O L J R M [ J O ` O ^ a R O XF\ ] ] Q ^ _ OM Q T Q O L e U QK O M e V ] Q U R T L U O T T J P|P O c V J M N V Q OK e U QK JM P c e X JM N K b Q Q X S e V bK Z OL U O T T J P JK c OM X Z OM X O K b Q Q X c J V J L R T r y V b SF h S Qw eM P L J R M R T \ ] ] Q ^ _ OM Q OM X W L U O L TR U XY J N S

W L U Q Q L JK PR M L U R c c Q X ] ^ L U O T T J P K J NM O cKF

DEF DF G } ` O ^ a R O X J K O L jR| j O ^ K JM N c Q

P O U U J O N Q j O ^ j J L S O K b Q Q X c J V J L R T r y V b SF

~ ' � � ' � � $ &%

DEF DF G � �M | K L U Q Q L b O U k JM N J K O [ O J c O ] c Q R M] R L S K J X QK R T L S Q V Ow R U J L ^ R T \ ] ] Q ^ _ OM Q OM X

` O ^ a R O X OM X T O c cK j J L S J M O �R M L U R c c Q X g O U k JM N�R M QF
DEF DF G E vM LR L O c Z L S Q U Q O U Q r { r b O U k JM N] O ^K TR U U QK J X QM LK R M L S Q K e U U R eM X JM N U R O XKFz JK K R M a R O X S OK L S Q S J N S QK L M e V ] Q U R T

U QK J X QM L J O c b O U k JM N ] O ^K s G r } J M LR L O c tF z c e Qz O X N Q b O U k JM N JK O [ O J c O ] c Q R M \ ] ] Q ^ _ OM Q Z\ ] ] R LK ] e U ^ � c R K Q Z z JK K R M a R O X OM X _ Q N N O L L

a R O XF

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

� � � �� � � �

�� � � �� �   ¡ �   ¢ £¤ ¥ ¡ £ ¦§ � ¡   ¨ �© © � ¢ � ¢ ª «   £� � � ¥ ¡ ¬ ¤   ­ ¡§ ¢ � ¦ ¡ ® � ¯ ª ¢ ª° � ¬ «± ² ¥ ³ ´   ¢ µ� ¥ ¢ � §   � � ® ¶ � � £ £� ¶ � ¦ � © ¡   � � ® ¶ · ¸ ¹ ·± º ¯ ¯ » � � ® ¶ ©  ¡ © ¡   ­ ¡ £± «   £� � ¥ ¡ ¬ ¤   ­ ¡§ ¼ � ¥ ¡ � ¥ ¡ � ¤ ¨ ¦ ¡   ¹ ¸ ¸ ¸ ¹ ½ ¾ ¿ À

Underground station

Docklands Light Railway

Cycle lane

National Cycle Route

Public Right of Way 
footpath and cycle way

Point of pedestrian/
vehicular site access

Limit of land to be acquired 
or used

Proposed tunnel route -

centreline 

Restricted parking

Existing view (Refer to 

ÁÂÃ ÃÄÅÆ ÄÇÈ
ÉÊË ËÌÍ Í ÎÏÌ Ð

Ñ Ò Ò Ó Ô Õ Ò Ö × Ø
Ù Ú Ó Õ Û

ÜÝ ÝÞßà
�

� Þ

�� � �� � �

� � 	 
 � � � 
 

� � � 


�� � �� � � � �	
 �� �

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

� � � �	� � �

��� ��� � ��  !

��� ��� � ��  !

" # # $ % & ' $ $ (

) * �� � � �
 � �+ � 
 	� � 
 
 )� � �� �
,-. ./ .012 -3

4 *� � � �	 � �
�
 � �� �
4 *� � � � 	 � �
� �� �	�

567 89: ; ;< =>? ? 7@

A B C D E F G H H F

4� � �� � �� �
� 	 � ��

IJ JKLMN OK P Q Q R S T U V W

X

Y

Z

[

\� 
 � * � � � � � �	� �

�� � � 
 
� � ]� � �

^ _ ]



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 5

678 68 9 : ;< < => ? @A B B @C D A EF = G F ? C B A H F @ @ B I

D J< = G K @A D @ L< A IM F G N K @A B B @8

678 68 9 O P J J C D A EF = G D ? ?< Q F D @ B IR F @ N @ N B

< C B A D @F < = < L P S S B T U F J J ? VW HC F = G K @ D @F < = F ?

R F @ N F = @ N B < C B A D @F < = D J ? F @ B8

XY Z [ $ * ,\ ' & # ] ^\ ,

678 68 6 _ ` B ? @M D H a = I B A G A < W = I K @ D @F < =

D = Ib D F JR D T K @ D @F < = J F B DC C A < cF H D @ B J T d _ _ H@< @ N B ?< W @ N B D ? @ < L @ N B ? F @ Be D = I K @A D @ L< A I

a = I B A G A < W = I K @ D @F < = D = Ib D F JR D T K @ D @F < =

DC C A < cF H D @ B J T 98 f E H @< @ N B =< A @ N B D ? @8

678 68 6 9 g N B Q J< ? B ? @ h< Q E J D = I ? iF G N @b D F JR D TK @ D @F < = F ? P S S B Tb < D I e R N F Q N F ? J< Q D @ B I

DC C A < cF H D @ B J T j d _ H @< @ N B B D ? @ < L @ N B ? F @ B8h< Q E J D = I ? iF G N @b D F JR D T ? B A kF Q B ? D A B D J ?<

D k D F J D S J B LA < H ` B ? @M D H e K @A D @ L< A IM F G N

K @A B B @ l 9 E H @< @ N B =< A @ N B D ? @ m e K @A D @ L< A I D = I

VW I I F = G U F J J i D = B l 98 9 E H @< @ N B =< A @ NR B ? @ m8

678 68 6 6 g N B A B D A B D = W H S B A < L S W ? ? @< C ?

R F @ N F = j d _ H < L @ N B ? F @ B8 g N B ? @< C ? D A B J< Q D @ B I

< = P S S B T i D = B n ` D A @< =b < D I D = I ? B A k B LF k BI D T @F H B S W ? A < W @ B ? D = I L< W A = F G N @ S W ? A < W @ B ?8

op * [ " \ ^ Y , " #

678 68 6 q P I B ? F G = D @ B I < => A < D I i< = I< = r T Q J Bb < W @ B A W = ? D J< = G P S S B T i D = B8 s @ Q< = @F = W B ?

< L L> A < D I e B D ? @R D A I ? D J< = G g N B t A B B =R D T D = I

D A < W = I @ N B ?< W @ N B D ? @ B A = S< W = I D A T < L @ N B ? F @ B8

678 68 6 d g N B A B F ? D J ?< D I B ? F G = D @ B I < => A < D I

i< = I< = r T Q J Bb < W @ B D J< = G u F ? ?< =b < D I @ N D @

J F = E ? @< g N A B B U F J J ? i D = Be kF D D = < L L> A < D I

i< = I< = r T Q J Bb < W @ B D J< = G @ N B g N A B B U F J J ?` D J Jb F k B A8 s @ Q< = @F = W B ? @< u A < H J B T> S T> u< Ra = I B A G A < W = I K @ D @F < =8 r T Q J F ? @ ? Q D = D Q Q B ? ?u F ? ?< =b < D I kF D < L L> A < D I i< = I< = Q T Q J B A < W @ B ?

D J< = G K @A D @ L< A IM F G N K @A B B @ D = I g N B t A B B =R D T8

678 68 6 f g N B Q J< ? B ? @ r T Q J B K W C B A N F G NR D T F ?r K 6 e R N F Q N A < W @ B ? D J< = G @ N B P 9 9 : LA < H u< R @<P J I G D @ B8

v wx y z { |}~ �� � w { � � � { � w� � w� x � � � {� � � � � � { � w � {

X" ( " #,\ $ ' &\ ^ Y , " #

67 8 68 6 j g N B A B D A B L< < @C D @ N ? D J< = G S< @ N ? F I B ?

< L t D Tb < D I D = I P S S B T i D = B8

67 8 68 67 g N B t A B B =R D T F = Q J W I B ? D V W S J F Qb F G N @ < L ` D T L< < @C D @ N D = I Q T Q J BR D T8 P @ @ N B

?< W @ N B A = S< W = I D A T < L @ N B ? F @ Be D L< < @C D @ N A W = ?

< = D @ B HC < A D A T D J F G = H B = @ D J< = G @ N B V A B ? Q< @ @

r N D = = B J kF D D S A F I G B8 s @ Q< = @F = W B ? @< @ N BR B ? @

< L @ N B ? F @ Be D J< = G @ N B B D ? @ B A = H D A G F = < L @ N Bg N A B B U F J J ? ` D J Jb F k B A @< g N A B B U F J J ? s ? J D = I D = I

g N A B B U F J J ? t A B B =8 � = Q< HC J B @F < = < L @ N B i B BgW = = B J C A < � B Q @R < A E ? D @ @ N B ? F @ Be @ N B L< < @C D @ N

R F J J S B C B A H D = B = @ J T A B F = ? @ D @ B I8

�
�

v wx y z { |}~ � �� � w { � � w � � w� � � � { � � w � �� � y � � w� x � � � � w �� � w � {

�
�

v wx y z { |}~ � � � w { � � � { � w� � w� x � � � � w �� v � y w � � w � x v wx y z { |}~ � � � � w { � � � �� x � � { � � y � � � z � � � � � � �� � � {� � � � � � { � w � {



� � �� � � � � �� �� 	 
 �� � 
� �� �� � � �� � � � � � � � �� � �� � � � � � � ! "# $ % $ & '( (  ! ! )* %*  +  $ *

,� - � . / .


 � 0� � � � 1 2

3 45 67 8 49 : ; 9 7 < 6= > 6

?@A ?A ? B C DE F G HE I G E F ?A J KL HM H DE N M O H D

M P H DE Q GR E O C DS L E F S N T G F F U O OM U N TE T VW

N U L E OM U F X DS N NE I F H DS H PM OL YS O H M P H D E Q G R E O

ZE EA
?@A ?A ? [ \ U O G N ] H DE Y OE D G F H M O G X YE O G M T

^@ _ _` _ _ _a b HM c \ d e f ` H DE F G HE I S W G N SI M gh I W G N ] S OE S M P ] OS R E I G F I S N T F S N T HE O OS XE F

F U O OM U N TE T VW L S O F D I S N TA C DE OE G F F M L E

E R G TE N XE M P Y OE D G F H M O G X S X H GR G HW M O M X X U YS H G M N

G N H DE S OE SA

?@A ?A e _ \ U O G N ] H DE Q M L S N YE O G M T ^ c \ d e H M

d J _ f ` H DE F G HE I S W S Y Y OM i G L S HE I W j KL H M H DE

N M O H DE S F H M P H DE Q M L S N b G HW M P Z M N T M N S N T

J KL H M H DE F M U H D M P H DE NE S OE F H L S k M O Q M L S N

OM S TA c F L S I I FE H H I E L E N H L S W DS R E TE R E I M YE T

S H H DE X OM F F G N ] M P H DE Q G R E O ZE E S H l I Tm M O T `S Y Y OM i G L S HE I W JA d KL N M O H D gE F H M P H DE F G HEA

?@A ?A e J \ U O G N ] H DE IS HE O L E T G E R S I YE O G M T

^ c \ J _ j j H M J d Bn f ` H DE FE H H I E L E N H OE L S G NE T

X M N XE N H OS HE T S OM U N T H DE YS O G F D X D U O X D M N

H D E E S F HE O N F G TE M P H DE ZE E oS I I E W ` B@ n L H M

H D E N M O H D E S F H M P H DE F G HEA C DE S V VE W M P p H

q S OW p H OS H PM O T ZS N ] H D M O NE gS F V U G I H G N c \

J J e n ` S N T G H F gE F HE O N Y OE X G N X H V M U N TS OW IS W

S Y Y OM i G L S HE I W e J _ L HM H DE N M O H DE S F H M P H DE

F G HEA
?@A ?A e ? Q M X r U E s F L S Y M P J @ d j G N T G XS HE F H D S H

H D E F G HE I S W G N S OE X I S G L E T YS O H M P p H OS H PM O T

q S O F D S N T gS F Y OM VS V I W U FE T PM O YS F H U OEA C DE

L S G N FE H H I E L E N H M P p H OS H PM O T ] OE g U Y S I M N ]

H D E L S G N OM S T ^ N M g H DE t G ] D p H OE E H f d J _ L H M

H D E N M O H D gE F H M P H DE F G HEA u N IS HE O YS O H M P H D E

J B H D XE N H U OW ` P I M M T TE PE N XE F gE OE X M N F H O U X HE T

S I M N ] H DE E S F HE O N E T ]E M P H DE F G HEA

?@A ?A e e u N J Bn d ` H DE Z M N T M N ` C G I V U OW

S N T p M U H DE N T QS G I gS W M YE N E T d _ L HM H DE

F M U H D E S F H M P H D E F G HE M N H DE E S F HE O N VS N K M P

H D E b DS N NE I FE S Q GR E OA c I F M G N H DE L G T h J [ H D

XE N H U O W ` F X DE L E F gE OE TE R G FE T PM O L S G N FE gE O F

H M T OS G N G N H M H D E Q GR E O C DS L E F S Ha E X K HM N

M N H DE N M O H DE O N VS N K S N T S H v O G H D M N H D E

F M U H D E O N VS N KA C DE w M O H DE O N l U H PS I I pE gE O`g D G X D YS F FE F HM H DE N M O H D M P H DE F G HE ` gS F

X M N F H O U X HE T J j _ L H M H DE N M O H DE S F H M P H DE

F G HE G N H DE I S HE J B n _ F S N T E S O I W J B j _ F U N TE O

H D E F U YE OR G F G M N M P p G O x M FE Y D a S yS I ]E H HEA C DE

O G X D I W T E X M OS HE T c V VE W q G I I F z U L Y G N ] p HS H G M N

gS F V U G I H G N J B jn { BA

| }~ � � � ��� � �� � }� �� � }� � � � � }� ~ � � � � � � } � ~ � � � � � � � � � } � �� � � � � } � ~ � � � � } � � � } � � � � � � �� � � �� �

    ¡ ¢

?@ A ?A e d u N H DE L G T h ? _ H D XE N H U OW ` H DE XE N H OS I

YS O H M P H DE F G HE gS F U FE T S F S I I M HL E N H ] S O TE N F

S N T H DE z OE F X M H H b DS N NE I gS F X M N F H O U X HE T

S I M N ] H DE F M U H D gE F HE O N E T ] E M P H DE F G HEA



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 5

678 9 : ; : <= >7 > ? @A A B C8 D ; 78 7 9 > : ; E

F B ; >8 C :7 ;8 >

G H " # $ , "I # J" * $ K $ * ( " # $% & L J J L M,N & $ , $ " #

$ & * ON ( " (P

QR ST U V UT W U Q X YZ [ X \T ] ^� \ U \ [ \ � U � ] V \ [ T ]Z Q �

� V U [ � \ � U V ] \ U Q V Q V \T Q \ U � ]Z � Q V \ U � Q \ UT

� � � � ] X � V \ Q \ ] [ X R

^R 	 U V ] � X \ � U � [ T 
 V � ] \ � \ � U � � U � ] ^ ] � ] \� \ [ � ] \

� ] \ � \ � U U � ] V \ ] X � [ � UT Q \ ] [ X Q � � � � � ] X � V \ Q \ ] [ X

V ] \ U Q X Y \ � U � ] X Q � � Q � [ � \ [ � \ � U 
 U U �� X X U �

� T [ � UZ \ � [ T 
 VR

G H " # $ , "I # J" * $ K $ * ( " # $% & * L & #, M ' $ & , #

$ & * ON ( " (P

QR � � U � [ T 
 V � � V \ � ] \ \ � U � Q � [ � \ [ � \ � U

U � ] V \ ] X � �� � � ] X � V \ Q \ ] [ X ] X �T Q V \T � Z \� T U Q X Y


 U U �� X X U � �T [ � UZ \ � [ T 
 V� � � ]Z � QT UZ � T T U X \ � �

� X Y UT Z [ X V \T � Z \ ] [ X R

^R � � U � � Q � U V � ] Y U � Q � �� X X U � � � V \ ^ U

Z [ X X UZ \ U Y \ [ \ � U 
 U U �� X X U � ] X \ � ] V � [Z Q \ ] [ X R

Z R � � U Q Y � QZ U X \ � Q \ UT Z [ � T V U V QT U Y U V ] � X Q \ U Y

� ] \ U V [ �� � � [ T \ Q XZ U � [ T � Q \� T U � [ X V UT W Q \ ] [ X

Q X Y \ � U � QT \ [ � \ � U V ] \ U � ] \ � ] X \ � U ST U VZ [ \ \

� � Q X X U � � Q � � V � ] \ � ] X \ � ] V Y U V ] � X Q \ ] [ X R

Y R � � U V ] \ U � Q � � V � ] \ � ] X \ � U � � T U U � ] � � V

� [ X V UT W Q \ ] [ X �T U Q Q X Y ] V ] X �T [ � ] � ] \� \ [ Q

X � � ^ UT [ � � ] V \ U Y V \T � Z \� T U V Q X Y ^� ] � Y ] X � VR

UR � � U V ] \ U ] V Y U V ] � X Q \ U Y � T U U X V � QZ UR

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

� Y � QZ U X \ � Q \ UT Z [ � T V U V QT U

� ] \ U V [ �� � � [ T \ Q XZ U � [ T

� Q \� T U � [ X V UT W Q \ ] [ X

� ] \ U ] V Q Y U V ] � X Q \ U Y � T U U X

V � QZ U QT U Q

/0 1 23 4 4 5 678 93 2 : ; ;3 < =7 6 68

>? @ A7B C D 9 1 97E B

F � ] V \ ] X � �� � � ] X � V \ Q \ ] [ X] X �T Q V \T � Z \� T U



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

.� / � 0 1 2

� � 3� � � 
 4 5

6 789 : ; < = 89 8> ? => ?8@ > ; A AB A = C ? D A ;> E



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 5

678 9 :; < => ? ; @ A BC D = A ? E ? F

E B D; G ? E D = @; <

HIJ KJ L MN O PQ R S TU V W OX U Y O PQ WZ Y V S N O V [ \ O [ VQYU V O PQ ] VU TQ \ O^ U [ _ ` aQ aQ _U ^ b VU [Z `c O PQ dQ X`Q N W bZ U a TQ \ O We Q YU V O PQ ]Q V R SZ Q Z O S aU e Qfb VU [Z ` ^ U V dN ^ S N OU WZ OQ b V S OQ O PQ Y [Z \ O WU Z S _

\U R ]U Z Q Z ON WZ OU O PQ N [ V VU [Z ` WZ b NJ g PQ

N W OQf N ]Q \ W Y W \ `Q N W bZ U a T Q \ O We Q S O M a aQ X h W _ _ Ni [ R ] WZ b j O S O WU Z ^ S N OU N [ \ \Q N N Y [ _ _ X WZ OQ b V S OQO P Q ^ U V dN W Z OU O PQ U ]Q V S O WU Z S _ N W OQ c OU VQ N ]Q \ O

O P Q Z Q S V aX PQ V W O S b Q S N N Q ON SZ ` OU Se U W `

N W bZ W Y W \ SZ O Q Y YQ \ ON U Z O P Q j W OQ N U Yk R ]U V O SZ \QYU V l S O [ VQ mU Z N Q Ve S O WU ZJ

HIJ KJ H g PQ ` Q N W bZ U Y U [ V ] VU ]U N S _ N S O

M a aQ X h W _ _ N i [ R ] WZ b j O S O WU Z ^ S N S _ N U

N W bZ W Y W \ SZ O _ X WZ Y _ [Q Z \Q ` aX SZ Q n OQ Z N We Q

] VU \Q N N U Y N O S dQ PU _ ` Q V Q Z b S b Q R Q Z O SZ `

`Q N W bZ VQ e W Q ^ J k Z U V ` Q V OU Q Z N [ VQ `Q N W bZ

o [ S _ W OX c ^ Q [Z ` Q V OU U d S VQ e W Q ^ PU N OQ ` aX O PQpQ N W bZ mU [Z \ W _ m M q rJ sQ S _ N U P Q _ ` e S V WU [ N

] VQf S ] ] _ W \ S O W U Z R Q Q O WZ b N ^ W O P O P Q tU Z `U ZqU VU [ b P U Y l Q ^ P S R c O PQ tU Z `U Z tQ b S \ XpQ e Q _ U ] R Q Z O mU V ]U V S O WU Z c SZ ` U O PQ V N O V S OQ b W \

N O S dQ PU _ ` Q VN N [ \ P S N rZ b _ W N Pu Q V W O S bQJ h U VQWZ YU V R S O WU Z U Z U [ V ] [ a _ W \ \U Z N [ _ O S O WU Z ] VU \Q N NW N ] VU e W `Q ` WZ O PQ �� � � � �� � � 	 � � 
� � � 
� �^ P W \ P

S \ \U R ] SZ W Q N O PQ S ] ] _ W \ S O WU Z �J

� �� � � � ��� � �� � � � � � � �  ! " � " # � �� � � $ � � # � � � � % � � # � � � �� # � " �� � # � & �  ' ( $ � � �

) ) * +



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

.� / � 0 1 2

� � 3� � � 
 4 5

678 98 9 : ;< => ? @ A B @ C A B ? D E ;> ; F A BG : H H @ I J F E E ? K D L< F B MN ;> ; F A B O> ? < P @ ? @ B ; @ Q > ? A D P < P @ R @ P P @ Q ? F ; @ ; A C A B ? ; P D C ; ; = @

@> ? ; @ P B ? @ C ; F A B A R ; = @ L > F B ; D B B @ E > B Q ; A C A B B @ C ; F ; ; A ; = @

S @ @ T D B B @ E8

678 98 U T = @ < P A< A ?> E ? F B C E D Q @ Q > B @ O > P @> A R

=> P Q ? ;> B Q F B M ; A = A D ? @ ; = @ ? => R ;G ; = @ ; A< A R O = F C = O A D E Q

H @ P> F ? @ Q > < < P A V F L > ; @ E I W L > H A X @ M P A D B Q E @ X @ E G > B Q >H D B Q > P A D B Q ; = @ O A P Y ? ; A ? = F @ E Q ; = @ L R P A L X F @ O8 Z A

A ; = @ P > H A X @[ M P A D B Q ? ; P D C ; D P @ ? O @ P @ < P A< A ? @ Q H @ C> D ? @

; = @ < P A \ @ C ; O A D E Q L> Y @ D ? @ A R ; = @ X @ B ; F E > ; F A B R> B ? > B Q > F PR F E ; @ P ? F B ? ;> E E @ Q > ? < > P ; A R ; = @ S @ @ T D B B @ E < P A \ @ C ;8

678 98 ] ^ @ = @ E Q Q P A< [ F B ? @ ? ? F A B ? A B 6 W > B Q 6 6 Z A X @ L H @ P6 _ W _ > ; N ; P> ; R A P Q ` E Q T A O B a > E E > B Q A B 6 W Z A X @ L H @ P6 _ W _ > ; N ; J > P Y b ? c A L L D B F ; I c @ B ; P @ ; A F B R A P L ; = @ E A C> E

C A L L D B F ; I A R ; = @ < A ; @ B ; F > E D ? @ A R ; = @ ? F ; @8 ^ @ > E ? A

M> ; = @ P @ Q X F @ O ? A B E A C> E F ? ? D @ ? ; => ; O @ ? = A D E Q ;> Y @ > C C A D B ;

A R F B Q @ X @ E A< F B M A D P < P A< A ?> E ?8

67 8 98 7 ^ @ = @ E Q > P @ X F @ O H> ? @ Q A B > B F B F ; F > E ? F ; @

> ? ? @ ? ? L @ B ; > B Q ? Y @ ; C = @ Q F Q @> ? R A P ; = @ ? F ; @ O F ; = ; = @ d @ ? F M Bc A D B C F E c : e f F B :< P F E 6 _ W W8

67 8 98 g T = @ d @ ? F M B c A D B C F E c : e f < > B @ E O> ? M @ B @ P> E E I

? D< < A P ; F X @ F B F ; ? C A L L @ B ; ?8 h ; > Q X F ? @ Q ; => ;G M F X @ B ; = @

B A ;> H E @ Q @ ? F M B i D > E F ; I A R H A ; = e> j> E M @ ; ; @ b ? > B Q : E E F @ ? > B Q

J A P P F ? A B b ? < D L< F B M ? ;> ; F A B ? F B ; = F ? > P @> G ; = @ > < < @> P> B C @

A R ; = @ < P A \ @ C ; b ? ? ; P D C ; D P @ ? P @ i D F P @ Q ; = @ ?> L @ Q @ M P @ @ A R

; = A D M = ; > B Q > ; ; @ B ; F A B8 T = @ < > B @ E > E ? A ? D M M @ ? ; @ Q ; => ; F BQ @ ? F M B F B M ; = @ X @ B ; F E > ; F A B C A E D L BG O @ ? = A D E Q => X @ P @ M> P Q

; A ; = @ S @ @ T D B B @ E < P A \ @ C ; ? ; P D C ; D P @ ? D B Q @ P C A B ? ; P D C ; F A B

B @> P H I8

k lm n o p qrs t uv w xy z p { | p } { | z n ~� y � l { |

�� � � � � �� ��� � � � � � � � �� �

678 98 � � A E E A O F B M < => ? @ A B @ C A B ? D E ;> ; F A BG O @ L > Q @ ; O AY @ I C => B M @ ? ; A ; = @ Q @ ? F M B > ? R A E E A O ? �

>8 ^ @ P @ Q D C @ Q ; = @ F B ; @ P B> E Q F > L @ ; @ P A R ; = @ ? => R ; R P A L

> < < P A V F L > ; @ E I 6 ] L ; A 6 _ L R A E E A O F B M > P @ X F ? F A B A R ; = @

; D B B @ E E F B M ? ; P> ; @ M I8

H8 ^ @ F B C A P< A P> ; @ Q > X @ B ; F E > ; F A B C A E D L B > B Q > ? ? A C F > ; @ Q

X @ B ; F E> ; F A B ? ; P D C ; D P @ ? R A P ; = @ L > F B ; D B B @ E ? => R ; > ? > P @ ? D E ;

A R R D P ; = @ P L A Q @ E E F B M > B Q L A Q F R F C> ; F A B ? ; A ; = @ < P A \ @ C ;[ O F Q @

> F P L > B> M @ L @ B ; ? ; P> ; @ M I8

k lm n o p qrs t �v � p |� l ~y � l { | } { ~ n � | z l� p z � p o p z n �� p }� � { } xy |m p

k lm n o p qrs t r v � p z l m | � { n | } l ~ �� � � z � p� } x o p � l p �



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 5

67 �7 � �7 � � �� � �	 � 
 � � �� �

�
� �� � � �� � � �� � �� � � �� � � � � � � � �� � �� �  � � � � � �! � � � �

� � �� � " � � � � � � #� �$ � � � � �� � %� �  � � � &! � $ � � �' �� �� �$ �

 � � � � � �� �! � �� ( � $ � &� �) $ � � *! � �� � � �� # � � �! � " � � � � � � � ��

$ � � % � � � ! � #�  � *�  �� � � � �� � � �� +� � � � � �� � ' � � ,�  � $ � � � �

#� � � �' � � �! # �� � � � � �� �� � � �  � ' � �� �! " ��

�
� �� - . / �' �� �� �$ �  � � � � � �� �! � � $ � �� � � � � �'0 ! �

�� � �! � � � � � 1 � � � 23 �  � * #� � � . - - � � 4 �� � � � � � � 5 � �

� � $ � (� � � � � � � � 6 � � � � 3 �  � * #� � � . - - � � 4 � 7� � % 8 �9 � * * � �! � � 9� � �� � ! � � � �� � � � "� � �� � �� � � #�  % � � � � �

' � �' � �� � ��

�
� �� - - � �� *� ! �  � * *� � � � � �  � ! &� � ! � � � �� �! � � � � � ���� �! " � � � � �� ' � � *� �� � � � �� �  � � � � � ! �  � � �� �:

� � � �� �� �! " �' � �' � �� � � � � � " � � ��

#� � �� ' � � *� �� � � # �! � �! � " � � � �! �� �� �! " � � � � � � � #�

�� � �! �! &� � � � �� �� � �! � " � � � � ��  �� � �  �� � � � � �� � �  � �

� � $ � �  � ' ��

�
� �� - � � �� + � � � � � ; � � � � " � � �< � $ �� * *� �� � ��� � � � � $ ! � "  � * *� � � �:

� � * 7 ! �! *! �� =� � � �  � � �� �!> � � � � �� ' � � *� �� � � �! �� � � � � ��

� � � � � � �� � � � �� � �! � "�

#� 7 ? �  � � ' � � � �� �' � � = " � � � � �' �  � � � � � � �� ! � � � � �� � � � � �

� � @ �! � � � � � � �' � � � �! � �� � ' � � ' � �� � � � �' � � �' �  ��

 � 9 � � �! �� � � �� � �� � �' � � *� � # �� � � � ��  ! � "�

�
� �� - � A � � � � $ ! � "' �� �� �$ �  � � � � � �� �! � �) $ �

 � � �! � �� � � � �! � ! �� $ ! � � � � ' � � �� � �� �! &� � � � � �� + � � � � �+� "�  �3 � &� � �' *� � � 9 � � ' � � � �! � � � � �� &� � �' � �� �� �! " �

� � � �� �! " �' � ! �  ! ' �� � � � � � �� �! ���

�
� �� - B � �� � � $ � � � � � �! " �! �!  � � � �� �! " � �� &� � �' *� � � �

� � � �! � �! �� � � � � � $ ! � "' �� �� �$ �  � � � � � �� �! � �� ( � $ � &� �)$ � ! �  � � � �� � � �� �! > � � � � �� &� � �! �� �! � � � �� �  � � � � �) ! � �! ��

$ ! � � � �� ' � � ,�  �0 $ ! �� � ! � *� �� "� *� � � � �� � �� " �� C� � � � �

' � �' � �� � � � ! �  � � �� � � � ��  �� !  � � � � �  � � �� � � %! � � %�

D EF G H I JKL M NO P QR S I TU V W V X S G Y TR T E V X

D EF G H I JKL M Z O [ I W T E V X \ N] G ^ Y E W E T_



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

.� / � 0 1 1

� � 2� � � 
 3 4

5 678 9 : ; < 78 7= > <= >7? = : @ @A @ < B > C @ := D



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 5

678 9 :; < = < > ? @ @ ? > AB C

DEF GF H I JKL L M N OKP Q R ML N SK T ML O J M U VP W Q OXY U ZP W O U Q RL N U Y MP [ O J M \ SP \P L M R R M ] M YP \ V M Q O

U Q R JP � O J M [ W Q N OKP Q U Y NP V \P Q M Q OL �P W Y R T MK Q O M � S U O M R K Q OP O J M M �KL OK Q �L K O MF

� $� " ( � � $ & * $ � � " #

DEF GF D I J M 	K O M �P S 
L \ U S U V M O M S \ Y U QR M [K Q ML O J M �P Q ML K Q � JK N J O J M \ SP \P L M R �P S 
L

�P W Y R T M N U S SK M RP W OF I J M \ Y U Q K Q RK N U O ML O J M

� M Q M S U Y YP N U OKP QP [ O J M V UK Q O W Q Q M YL J U [ OX] M Q OK Y U OKP QL O S W N O W S ML U Q R NP Y W V Q X U Q R O J M

M Y M N O SK N U Y U Q R NP Q O SP Y 
K P L 
F

DEF GF � I J ML K O M
 L \ M NK [K N R ML K � Q \ SK Q NK \ Y ML U S MK Q N Y W R M R K Q O J M �� � �� � �� � � � �� �� � RP N W V M Q O

� JK N J U N NP V \ U QK ML O JKL U \ \ YK N U OKP QF I J ML M

\ SK Q NK \ Y ML ML O U T YKL J O J M \ U S U V M O M SL [P S O J M

U TP ] M � SP W Q RL O S W N O W S ML U Q R Y U Q RL N U \K Q �

P Q O J ML K O M U Q R J U ] M X � J M S M \P L L K T Y M X T M M QR M ] M YP \ M R K Q NP QL W Y O U OKP Q �K O J O J M YP N U Y

U W O JP SK O ZF I J ML K O M
 L \ M NK [K N \ SK Q NK \ Y ML L JP W Y R

T M S M U R K Q NP Q � W Q N OKP Q �K O J O J M \ SP � M N O
 �K R MR ML K � Q \ SK Q NK \ Y ML F

! " # $% & � � � " * , $� " #

DEF GF G � W S V UK QP T � M N OK ] M [P S O J M R ML K � QP [

O J M U TP ] M
 � SP W Q RL O S W N O W S ML � UL OP U Y YP � O J M[ Y M �K TK YK O Z [P S O J MK S [K Q U Y Y U ZP W O U Q R U \ \ M U S U Q N MOP S ML \P Q R OP O J M � M M I W Q Q M Y \ SP � M N O �P S 
L U Q R

O J M N J U Q �K Q � Q U O W S MP [ O J ML K O MF

DEF GF  I J SP W � JP W O O J M R ML K � Q R M ] M YP \ V M Q O

\ SP N ML L X � ML P W � J O OP S M [K Q M U Q RP \ OK VKL M O J M[ W Q N OK P Q U Y R ML K � Q X [P P O \ SK Q OX U Q R Y U ZP W OP [ O J M

\ SP \P L M R �P S 
L F I J M Y U ZP W O KL NP QL O S UK Q M R T ZO J M M �KL OK Q � T WK Y OL M � U � M K Q [ S UL O S W N O W S M �K O JK QO J ML K O M U Q R O J M U R � U N M Q O � U O M S NP W SL ML F ! O KL

U YL P RK N O U O M R T Z O J M [ W Q N OKP Q U Y S M " WK S M V M Q O

OP O S U QL [ M S [ YP �L [ SP V O J M V UK Q O W Q Q M Y OPO J M � M M I W Q Q M Y X O J M Q M M R [P S S M � W Y U S SP W OK Q M

V UK Q O M Q U Q N M X U Q R T Z J M U Y O J U Q RL U [ M O ZY M �KL Y U OKP QF

DEF GF # ! Q YK Q M �K O J O J M �P Q RP Q $P SP W � J

P [ % M � J U V &L '( � � )* � + * � � , -P YK N Z 	 -  X � M

U YL P J U R S M � U S R OP O J ML M O OK Q �P [ O J M YKL O M R

T WK Y RK Q �L U Q R O J M NP QL M S ] U OKP Q U S M UF I J ML K O MYK ML U \ \ SP �K V U O M Y Z H � . VL P W O J � ML OP [ O J M

/ S U R M ! ! YK L O M R K Q R WL O SK U Y T WK Y RK Q �L U SP W Q R

O J M / S U R M ! ! 0 YKL O M R 1 T T M Z 2 K Y YL - W V \K Q �

	 O U OKP Q 1X JP � M ] M S K O KL \ J ZL K N U Y Y Z U Q R ]K L W U Y Y Z

L M \ U S U O M R T Z VP R M S Q \ W V \K Q �L O U OKP QT WK Y RK Q �L U Q R K Q [ S UL O S W N O W S MF 3 M T M YK M ] M O J U O

O J ML M QL K OK ] M R ML K � QP [ O J M \ M S V U Q M Q O �P S 
L

�P W Y R J U ] M U VK QP S T M Q M [K NK U Y M [ [ M N OP Q O J M

4 4 5 6

7 89 : ; < =>? = @A B 8 C < D E ; FG H I ; I J < C < ; H K I LM ; < N < ; C E B 8 C < D E ; FG H I ; I J < C < ; H K I L 8 L C O < PQ Q R Q ST UV W X

N J U S U N O M S U Q R U \ \ M U S U Q N MP [ O J M I J S M M 2 K Y YL

YP QL M S ] U OKP Q 1 S M U U Q R O J ML M O OK Q �P [ O J M

Q M U S T Z J M SK O U � M UL L M OL F



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

.� / � 0 1 2

� � 3� � � 
 4 5

67 89 : ; < 8 => 7 > ? 8 @ 9 ?A 7 B 8 => 7 < C

B> D E> 7 9 7 8F

GHI JI H K LM N O PQ R S TU Q V T LM W RQ WQ XM YZ Q R [ X

O RM \M ]Q Z^ _ RQ ` a Y X T R ` b T ` RM Xc S a b ] ` Y S a _ d

OI O N O S a T ` a aM ] RM bM W T SQ a X L O V T

\I O bQ a aM b T SQ a T ` a aM ]

bI O eM a T S ] O T SQ a Y ` b TI

GHI JI f gQ X T bQ a X T R ` b T SQ a c T LM VQ ] ]Q Z S a _

X T R ` b T ` RM XZ Q ` ] Y \M e S X S \ ]M Q a T LM X S TM d

OI O eM a T S ] O T SQ a bQ ] ` N a

\I O a M ]M b T R S b O ] O a Y bQ a T RQ ] [ SQ X [

bI RM S a X T O TM N M a TZ Q R [ X S a b ] ` Y S a _ VM a b S a _I

h ' $ & ,i & & " j # k ' l,

GHI JI m K LM N O S a T ` a aM ] RM bM W T SQ a X L O V T

Z Q ` ] Y \M O W W RQ n S N O TM ] U G o N S a S a TM R a O ]

Y S O N M TM RI p TZ Q ` ] Y \M bQ a aM b TM Y TQ T L M qM MK ` a aM ] X L O V T e S O T LM bQ a aM b T SQ a T ` a aM ]I p T

Z Q ` ] Y \M eM a T S ] O TM Y \U N M O a X Q V O Y ` b T TQT LM qM M K ` a aM ] eM a T S ] O T SQ a M r ` S W NM a Tc Z L S b L

Z Q ` ] Y \M W RQ e S YM Y O X W O R T Q V T LM qM M K ` a aM ]

W RQ P M b TI
s" & , $ j ', $t & * t ji - &

GHI JI u o K LM a ` N \M R O a Y X Sv M Q V T LM

eM a T S ] O T SQ a bQ ] ` N a X S X YM TM R N S aM Y \U T LM O S R

N O a O _M N M a T RM r ` S RM N M a T X VQ R T LM X S TMI w T

w \ \M U x S ] ] X g ` N W S a _ y T O T S Q a c Z M W RQ WQ XMTQ S a b ] ` YM Q aM eM a T S ] O T SQ a bQ ] ` N a c Z L S b L

Z Q ` ] Y \M ` W TQ O W W RQ n S N O TM ] U fI z N L S _ L cO a Y O X XQ b S O TM Y eM a T S ] O T S Q a X T R ` b T ` RM XI K L MV S a O ] YM X S _ a Q V T LM eM a T S ] O T SQ a X T R ` b T ` RM X O a Y

bQ ] ` N aZ Q ` ] Y XM M [ TQ \M bQ a X S X TM a TZ S T L T LM\ O b [ Y RQ W Q V T LM qM M K ` a a M ] W RQ PM b TZ Q R [ X O a Y

T LM y T O T SQ a { W ` N W S a _ X T O T SQ a c S a ] S aM Z S T L T LM

O Y e S bM Q V T LM |M X S _ a }Q ` a b S ] } w ~ � O a Y YM X S _ a

W R S a b S W ] M XI K LM RM VQ RM T LM � X S _ a O T ` RM � YM X S _ a

Z Q ` ] Y aQ T \M ` XM YI

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

x O S a T ` a aM ] V RQ N � S a _� YZ O R Y x M NQ R S O ] g O R [

VQ RM X LQ RM
x O S a T ` a a M ] X L O V T

qM M K ` a aM ] y L O V T

}Q a a M b T SQ a T ` a aM ]

�M a T S ] O T SQ a Y ` b T



� � �� � � � � �� 	
 � � �� � �� �� �� �� �	 
 � � � 
 � � �	 � �� � � � � � �� � �� � � � � �� � � � � � � � ! � �  � � "� �� � # $

%	 & � ' ( )

* + � �  , � � � + � � � � - �  , - + . � - � .

/01 21 3 3 4 56 6 76 8 9: ; 8 < 7 < = > 8 ? = 9: ? 7 @ ; ? A @

B ? C 7 > A 9 < = > < D D : ? E ;F < 96 7G /1 HF 5 ;I 5 < = >

J6 7 ? 8 < 96 > ? = 9 56 A ? C 9 56 : = J ? C = > < : G ? K 9 56

L ? =6 ; = B 5 ; 8 5 9 56 D6 : F < =6 = 9 B ? : @ A B ? C 7 > J6

7 ? 8 < 96 > >6 K ; =6 > ? = 9 56 M ; 96 B ? : @ A D < : <F 6 96 :

D 7 < =1 N 9 B ? C 7 > J6 < D 7 < ; =O I 6 =6 : ; 8 A 9: C 8 9 C : 6

B ; 9 5 = ? J6 A D ? @6 8 7 < > > ; =I1 4 56 A 8 < 76 < = >

>6 A ;I = B ? C 7 > J6 8 ? = A ; A 96 = 9 B ; 9 5 9 56 6 E ; A 9 ; =I

A 9: C 8 9 C : 6 AO D 7 < = 9 < = > J C ; 7 > ; =I A1

/01 21 3 / NF D : ? P6 > < : 6 < A ? K 5 < : > A 9 < = > ; =I

B ? C 7 > J6 ; = 8 7 C >6 > 9 ? K < 8 ; 7 ; 9 < 96 F < ; = 96 = < = 86

P6 5 ; 8 76 < 8 86 A A < = > ; = 8 ? : D ? : < 96 < 8 86 A A 8 ? P6 : A

9 ? 9 56 J6 7 ? BQ I : ? C = > ; = K: < A 9: C 8 9 C : 61

R � � � � � � S � �� � � � � S S � �, � � � �

/01 21 3 T U6 A ;I = D : ; = 8 ; D 76 A A 9 < 96 A 9 5 < 9

D 7 < = 9 ; =I < = > K6 = 86 9: 6 < 9F 6 = 9 A ? = 9 56

J ? C = > < : G B ? C 7 > J6 8 ?F D 76 96 > < A D < : 9 ? K

9 56 V6 6 4 C = =6 7 D : ? W6 8 9 B ? : @ A1 4 56 4 5 <F 6 A

4 ; >6 B <G 4 C = =6 7 D : ? W6 8 9 B ? C 7 > : 6 ; = A 9 < 96 < =G

? K 9 56 A6 B ? : @ A > ; A : C D 96 > > C : ; =I 8 ? = A 9: C 8 9 ; ? =1X ? : 9 5 ; A : 6 < A ? =O B6 5 < P6 = ? 9 D : ? D ? A6 > < =G

< > > ; 9 ; ? = < 7 7 < = > A 8 < D ; =I1

Y Z[ \ ] ^ _`a _ _b Y \ c d e Zf c g h df i jf c ^ c ek l Z g[ ] g ib g mf n ^ [ ]f \ c l n Z ^ o



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

.� / � 0 1 0

� � 2� � � 
 3 4

5 678 9 : ; < 78 7= > <= >7? = : @ @A @ < B > C @ := D



� � �� � � � � �� 	
 � � �
 � �� �� �� 
� �� � � � � � � � �� � �� � � � �  !" # $% & ' & ( )* * " # # +, ', " - " & , � � .� �� 
 / 0

1� 2 � 3 4 5

678 9 :; ; < = = > ? @ A BC < A < ? D

EFG HG I JK LM �M � � �M �M � K �M � � � K � � 	

� 
 � K � � � �M � � �M � � K K 
 � � � � � � � K � �� � 
 � � �� � K � �

�M � � � � M � � � � K � � � 
 �M � L �G

EFG HG E � K L K � � � � � � �� � K � � � �M � � L � � K M � � � � L K

M � � � K � � � K 	 � � 
 
 � � � � � � � � � � � � �M � � � � K �M � 
 L

�M � � K � � �K � � K L � 	 M � � � �M �M � � 
 �G � � K �M M � � � � �

� �M � � L � � K �M � � � K � � � � � � M � � � K � � � K �M � 
 L � K

� K � � � � � � K L � � � � � � M � � � K � K K � � � � K 
 � �M � K � �

�M � � �G
� � ' - " # � ', " � ' * * " # # �"  ! $ �" - " & , #

EFG HG " � K � � � � K � � �� � K � � �M � � K �M � � � �M � 
 L

� K � � � � � K K 
 � � � � � � � � � � K � J � � K � K � � � � �� K

M � � # � 	 $M � L% � � L � � K K 
 � � � � � � � � � K �M � L � � � L

K 
 � K � � �M � � �M � K � M � � � � �� � K L � � � � � � M � � � K

� K K � � � � K 
 � �M � K � �G

EFG HG & � � � � K � J � � K � ' � � K � 
 � � � � L � � �K � 	

� K ( � � � K � K � � � �M � K � � �� � K � � � � L �M � K � K � �

� �M � � L � � K � � � K � � L � � � � �M � 
 L �M � � � � � � KG$M � � � � K � � � � � K � � �� K � � L � K � � �� � � � � � �M � � � � K L

� � � � � � K � � � K � � L � 
 � � � �M � 
 L � K � � L K � � � � K �

�� � M � L � � � �M �M � � � 
 M � K � � � � � � � �M � K L � � K � � �

� � K � � � KG
EFG HG H ) �� K � � K � �M � K � � � � M � K � � � �M � � 
% � �

� � � � � �� � � � � K L � � � � � � � � K � J � � K � � K � �M � � K 


�M � 
 L � � � � � � � K � � � K � � � �M 
 � � � � K 
 	 K � K � 	

� � � K K �M � � 
 �M � � � � �M � � � � K � � � � L � � � � 	 M � �

� � � � � K � � �� K M � � � K K 
 K � � � �� � 
 � � L � M � � �M 
%� K � � � 
 � � �M � � � L � K 
M �* � �M � � L K ( � � � � K � �G � � � �

�M � 
 L 
 � � K 
 	 � � �M 
 � K � � � � � � � 	 � K � �M � � K 
 � � �

� � � 
 
 � � � L � � � � � �M � � � 
 �M � � � � � �M � � � � � L

� � 	 � � � K � K � K � � 
 �M � � �G

EFG HG + , � � � � � � �� � � � � K L � � � � � � � �M �

� � � K � � � 
 � � � � K � � �M � M � � � K � � � � K 
 � 	 � � K � � � L

� � L K � � �M � � L � � � �� � � � K � �M � 
 L � K � K ( � � � K L

M �� K K � K � 	 � K � 	 K � � �G � � � � � �M � K � � �M � 
 L 
 � � K 
 	

� � �M 
 � K � � � � 
 
 � K � � M � � � � � K � � �M � � � � � � � � L

� � � �M � � � � K � � � L � �M �M � � 
 K � � � � K � �M 
M � K �

� � K � K � � � � �M � � K � � � � � � � � K 
 � � � � �G � � K

� � � � K � � �M � �M � 
 L � K � � � � � K L M � � L � � � � � �M � � � 


�M � � � � � �M � � � � � L �M � 
 L 
 � � K 
 	 � � � K � K � K � � 


� K K � �G
EFG HG F � � � � K � J � � K � � � 	 � 
 �M � K K L �M � � � � �

� � K � � � K �M � � � � 
 � � � K L � � � � � K � � �� K M � � K � � � � �%�M � K 
 � � � 
 K % � � � � K K � K � � M � � � 
M � � � � K M � � �

K ( � � � � K � � � � � 
 � � KG � �� � � � � � � � � � 	 � K ( � � � K

� � K � � K M � �M � � 
 K � � � � K � � � L � � � �G

- - . /

0 12 3 4 5 678 6 9: ; 5 4 < = > 5 > ?@ A 4 BC D = E A 3 ?F 4 5 G 5 4 ? A ; 5 4 < = > 5 > ?@ A 4 BC D = E A 3 ? 1 > ? H 5 IJ J K J LM NO P Q



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

�� � � � �  

! "#$ % & ' ( #$ #) * () *#+ ) & , ,- , ( . * / , &) 0



Copyright notice

 

Copyright © Thames Water Utilities Limited January 2013.  

All rights reserved.

 

Any plans, drawings, designs and materials (materials) submitted 

by Thames Water Utilities Limited (Thames Water) as part of this 

application for Development Consent to the Planning Inspectorate 

are protected by copyright. You may only use this material 

(including making copies of it) in order to (a) inspect those plans, 

drawings, designs and materials at a more convenient time or 

place; or (b) to facilitate the exercise of a right to participate in the 

pre-examination or examination stages of the application which  

is available under the Planning Act 2008 and related regulations. 

Use for any other purpose is prohibited and further copies must  

not be made without the prior written consent of Thames Water.

 

Thames Water Utilities Limited

Clearwater Court, Vastern Road, Reading RG1 8DB

 

The Thames Water logo and Thames Tideway Tunnel logo  

are © Thames Water Utilities Limited. All rights reserved.

 

DCO-DT-000-ZZZZZ-070400




