
� � � � � � � � � � � �� � 	 
 � �  � �  � � � � � �� � � � � � � � � � � � � � 
 � 
� � �  � � � � � � � � �  � !  �
 � " � � � � � # � $ %& ' ( ) ' * + , - . , / , ,,0 1 2 3 + 4 1 ( 5 . 0 6 7 6 . 8 9 ' : *; ' < : = ' > ? ' 5 1 *; ' < : = ' > . @ AB 9 1 * 1 C ) < ' * D 1 1 5 : ( C E = 5 9 1 ; ' < : = ' > ? ' 5 1 * 0 E ' * F G : < < H 1 9 1 < F I : * 5 ) ' < < + E ( B 9 ) * J F ' + . & ' ( ) ' * + , K . , / , ,H 1 C : ( ( : ( C ' 5 L M / / ' 6 D 6 N : J : 5 G G G 6 9 ' < : = ' > G ' 5 1 * 6 2 ' 5 E * 1 C : J 5 1 * 5 E ' 5 5 1 ( F 5 9 1 O ) H < : 2 O E * 5 : E ( E = 5 9 1 D 1 1 5 : ( C 6
AGENDA P Q R S T U V S V U W X V Y Z- 8 7 O O * E I ' < E = D : ( ) 5 1 J E = 5 9 1 : ( [ 2 ' D 1 * ' D 1 1 5 : ( C 9 1 < F E ( B 9 ) * J F ' + . @ E I 1 D H 1 * , \ . , / , - ] \ D : ( ) 5 1 J ^_ ` a b ` c d e f g h h f i j g k l m g n o g h i p q r g p s g t t p r u i h f i l v w x g y i p g y l v z h i { r m | r u i y } i p ~ � � ~ � ~ � �, 8 0 ) J : ( 1 J J ' * : J : ( C = * E D D : ( ) 5 1 J' ^� 8 � E I 1 * ( ' ( 2 1 � ' 5 5 1 * ] - / D : ( ) 5 1 J ^_ ` a b ` c � e f g h h f i j g k l m g n o g h i p q r g p s x r v u i v i h r l v w x g y i p g � t p l u g h i � h r s l { x z { { h f i y g h h i p �� 8 [ � � 1 C ' < � ' 5 5 1 * � N 1 * H ' < ] - / D : ( ) 5 1 J �\ 8 [ � � 1 C ' < � ' 5 5 1 * [ N 1 * H ' < ] \ D : ( ) 5 1 J ^� 8 � 1 * J E ( ( 1 < � ' 5 5 1 * ] - \ D : ( ) 5 1 J ^_ ` a b ` c � e f g h h f i j g k l m g n o g h i p q r g p s x r v u i v i h r l v w x g y i p g � t p l u g h i � h r s l { x z { { h f i y g h h i p �� U � � � S V V U W X V Y Z- 6 ' ^ � ' 5 : = : 2 ' 5 : E ( E = : ( [ 2 ' D 1 * ' D E 5 : E ( J ] , D : ( ) 5 1 J ^_ ` a b ` c � e f g h h f i j g k l m g n o g h i p q r g p s p g h l m � h f i l v w x g y i p g y r h l r v { �H ^ 7 O O * E I ' < E = 5 9 1 E * F 1 * E = H ) J : ( 1 J J ' ( F ' O O * E I ' < E = ' F F : 5 : E ( J ' ( F F 1 < 1 5 : E ( J ] , D : ( ) 5 1 J ^_ ` a b ` c � e f g h h f i j g k l m g n o g h i p q r g p s g t t p r u i h f i r p s i p r m } z { l v i { { g v s g t t p r u i g s s l h l r v { g v s s i k i h l r v { �, 6 7 O O * E I ' < E = D : ( ) 5 1 J E = 5 9 1 * 1 C ) < ' * D 1 1 5 : ( C 9 1 < F E ( B 9 ) * J F ' + . @ E I 1 D H 1 * , \ . , / , - ] , D : ( ) 5 1 J ^_ ` a b ` c d e f g h h f i j g k l m g n o g h i p q r g p s g t t p r u i h f i y l v z h i { r m h f i | r u i y } i p ~ � � ~ � ~ � p i � z k g p y i i h l v � �� 6 0 ) J : ( 1 J J ' * : J : ( C = * E D D : ( ) 5 1 J' ^ @ E D : ( ' 5 : E ( E = 8 E D D : 5 5 1 1 � 1 O * 1 J 1 ( 5 ' 5 : I 1 J � N 1 * H ' < ] \ D : ( ) 5 1 J ^_ ` a b ` c � e f g h h f i j g k l m g n o g h i p q r g p s g t t r l v h p i t p i { i v h g h l u i { h r h f i q r g p s � n i x z h l u i � � z s l h g v s � l v g v x i �g v s � v u l p r v y i v h j i g k h f g v s � g m i h � � r y y l h h i i { �



� � �   ¡ ¢£ ¤ ¥ � ¥ ¦ ¤ � §¨ © ª « ¬    � ® ¤ ¥ � ¯   ° ± § ® ° ² ³  ® ´   ¥ ¤ ¥   µ ³ ¥ ® ´ °   ¥ ¶   ¶ ·   ¦   µ ¸    ¹ ª º » ¼ » ª ½ ª ¼ µ ¤ ¥ ± ®   ° ¾¨ © » �  ³ ¬ ³ °   ¶ » ¼ » » ¿ » ¹ À � ¬ ¤ ® � § Á ± ¶ �   ® ½ ¹ ¼ µ ¤ ¥ ± ®   ° ¾Â Ã Ä Å Ã Æ Ç È É Ê Ë Ë É Ì Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ë É Ì × Ó Õ × Õ Ù Ì Ö Ú Û Ú Ú Ü Ú Ý Þ Ê × Ï Ë Ê Î ß à Ö á Ì Ë Ê Ë Ê Ë Õ Ë Ê Î Ø Ê Î à Ì Õ Ðâ ã Û ä å æ ç è å Û Û Û Ê Ù Ö Ì Ë Ê Ï Î Ì Ö Ï é Ë É Ì Ê Ë Ë Ê Þ É Ì Ö ê Þ É Ì Ö à Î Ì ã ë¨ © ¹ �  ³ ¬ ³ °   ¶ » ¼ » » ¿ » ¹ « ¬    � ® ¤ ¥ � Á ± ¶ �   ® ½ ¹ ¼ µ ¤ ¥ ± ®   ° ¾Â Ã Ä Å Ã Æ Ç È É Ê Ë Ë É Ì Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ë É Ì Ê Ë Ë Ê Þ É Ì Ö × Ó Õ × Õ Ù Ì Ö Ú Û Ú Ú Ü Ú Ý Õ × Ì Ó Ê Ë Ï é á ß à Ö á Ì Ë å Ï é Þ Î à Ù Ï Ø Ì Õ ÐË É Ì × Ó Õ × Õ Ù Ì Ö Ú Û Ú Ú Ü Ú Ý ß à Ö á Ì Ë Ð Õ Ó à é Ó Ì á à Î Ê Ë Ì Ö Ê Þ Ë Ï Ø Ï Ë Ï Ì Ù ë ì Ë Ï Ù Ó Ì Þ Õ í í Ì é Ö Ì Ö Ë É Ì Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ë É Ì Î Ï Ù Ë Õ ÐÚ Û Ú Ú Ü Ú Ý Ù × Õ é Ù Õ Ó Ù É Ï × Ù Ë Õ Ë Ê Î Ï é á â Ý Ý å ã Û Û ëî ï ð ñ ò ï ó ï ð ð ô õ ö ï ó ÷ø © ª À � ¬ ¤ ® � § ù ú ¬   ¥ ¶ ¤ ® ±    ° ² ³  ® ´   ¥ ¤ ¥   µ ³ ¥ ® ´ °   ¥ ¶   ¶ ·   ¦   µ ¸    ¹ ª º » ¼ » ª ½ ª ø µ ¤ ¥ ± ®   ° ¾ø © » û ü    §   ý ¯   °    þ ³ ¤  ¯   ´ � ¸ ¤ § ¤ ® � ® ¤ ³ ¥ �  ³ ÿ   ¦ ® ½ ª ø µ ¤ ¥ ± ®   ° ¾Â Ã Ä Å Ã Æ Ç È É Ê Ë Ë É Ì Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ë É Ì � � Ì Ó Î Ì � � Ì Ù Ì Ó Ø Õ Ï Ó � Ì É Ê ß Ï Î Ï Ë Ê Ë Ï Õ é × Ó Õ � Ì Þ Ë Ê Ë Ê Ë Õ Ë Ê Î Þ Õ Ù Ë Õ Ðâ ç å ç æ Û å Û Û Û ë� ò � � ô � 	 ÷ ñ 
 � ÷ ÷� © �  ³ ¬ ³ °   ¶ » ¼ » » ¿ » ¹ Á ± ° ¤ ¥   ° ° � § � ¥ ½ ¹ ¼ µ ¤ ¥ ± ®   ° ¾Â Ã Ä Å Ã Æ Ç È É Ê Ë Ë É Ì Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ë É Ì Ú Û Ú Ú Ü Ú Ý ß à Ù Ï é Ì Ù Ù × Î Ê é Ï é Ë É Ì Ù à ß Ù Ë Ê é Ë Ï Ø Ì Ð Õ Ó í Ê Ë Ë Ê Þ É Ì Ö Ê é ÖÖ Ï Ó Ì Þ Ë Ë É Ì � Ì é Ì Ó Ê Î  Ê é Ê á Ì Ó Ë Õ Ù à ß í Ï Ë Ë É Ì Ê é é à Ê Î ß à Ù Ï é Ì Ù Ù × Î Ê é Ë Õ Í Ê Î Ï Ð Ê Ñ � Õ à é Þ Ï Î ë� © » ¼ » » ¿ » ¹ À ³ ° ® ³ ² �    þ ¤ ¦   � � ¥ ± � § � ¥ ¶ ¯ � ®   û ¬ ¬ § ¤ ¦ � ® ¤ ³ ¥ � � � ®    º � � ° ®   � � ®    � ¥ ¶ � ® ³  µ � � ®    �    þ ¤ ¦   °½ ¹ ¼ µ ¤ ¥ ± ®   ° ¾Â Ã Ä Å Ã Æ Ç È É Ê Ë Ë É Ì Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ë É Ì Ð Ï Î Ï é á Õ Ð Ê é Ê × × Î Ï Þ Ê Ë Ï Õ é Ë Õ Ë É Ì � Õ Ø Ê ê Þ Õ Ë Ï Ê � Ë Ï Î Ï Ë � Ê é Ö� Ì Ø Ï Ì � Ô Õ Ê Ó Ö Ó Ì � à Ì Ù Ë Ï é á Ê × × Ó Õ Ø Ê Î Ð Õ Ó �ã � � é Ï é Þ Ó Ì Ê Ù Ì Ë Õ Ó Ê Ë Ì Ù Ð Õ Ó � Ê Ë Ì Ó å � Ê Ù Ë Ì � Ê Ë Ì Ó Ê é Ö Ù Ë Õ Ó í � Ê Ë Ì Ó Ù Ì Ó Ø Ï Þ Ì Ì Ð Ð Ì Þ Ë Ï Ø Ì ê Ì × Ë Ì í ß Ì Ó ã å Ú Û Ú Ú Ê ÙÖ Ì Ù Þ Ó Ï ß Ì Ö Ï é Ë É Ì Ó Ì × Õ Ó Ë Ö Ê Ë Ì Ö � Ê é à Ê Ó � Ú ã å Ú Û Ú Ú ëÚ � È É Ì à × Ö Ê Ë Ì Ö � Õ Ù Ë Õ Ð ê Ì Ó Ø Ï Þ Ì  Ê é à Ê Î Ê é Ö Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó � Ì á à Î Ê Ë Ï Õ é Ù ëì Ë Ï Ù Ð à Ó Ë É Ì Ó Ó Ì Þ Õ í í Ì é Ö Ì Ö Ë É Ê Ë Ë É Ì Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ö Ì Ø Ì Î Õ × í Ì é Ë Õ Ð Ë É Ì Ê × × Î Ï Þ Ê Ë Ï Õ é ß Ê Ù Ì Ö Õ é Ë É ÌÐ Õ Î Î Õ � Ï é á × Ê Ó Ê í Ì Ë Ì Ó Ù �Ý � ì é Þ Ó Ì Ê Ù Ì Ï é Ë É Ì Ê Ø Ì Ó Ê á Ì Ê é é à Ê Î Ó Ì Ù Ï Ö Ì é Ë Ï Ê Î ß Ï Î Î Ð Õ Ó � Ê Ë Ì Ó å � Ê Ù Ë Ì � Ê Ë Ì Ó Ê é Ö Ù Ë Õ Ó í � Ê Ë Ì Ó Ù Ì Ó Ø Ï Þ Ì Ù é Õ Ë Ë ÕÌ Ñ Þ Ì Ì Ö � � ëæ � � é � Ï é Þ Ó Ì Ê Ù Ì Ë Õ � Ê Ë Ì Ó Ê é Ö � Ê Ù Ë Ì � Ê Ë Ì Ó Ó Ê Ë Ì Ù Ë Õ Ê × × Î � Õ é Î � Ë Õ Þ Õ é Ù à í × Ë Ï Õ é Ê é Ö Ö Ï Ù Þ É Ê Ó á Ì Ó Ê Ë Ì ÙÓ Ì Ù × Ì Þ Ë Ï Ø Ì Î � ëè � � é � Ï é Þ Ó Ì Ê Ù Ì Ë Õ × à ß Î Ï Þ Ê é Ö × Ó Ï Ø Ê Ë Ì Ð Ï Ó Ì × Ó Õ Ë Ì Þ Ë Ï Õ é Ù Þ É Ê Ó á Ì Ù é Õ Ë Ë Õ Ì Ñ Þ Ì Ì Ö � � ëä � � é � Ï é Þ Ó Ì Ê Ù Ì Ë Õ Ù Ë Õ Ó í � Ê Ë Ì Ó Þ É Ê Ó á Ì Ù é Õ Ë Ë Õ Ì Ñ Þ Ì Ì Ö Ú Û � ë� � � é � Ï é Þ Ó Ì Ê Ù Ì Ù Ë Õ Ë Ê � Ì Ì Ð Ð Ì Þ Ë Õ Ø Ì Ó Ë � Õ Ð Ï Ù Þ Ê Î � Ì Ê Ó Ù å ß Ì Þ Õ í Ï é á Ì Ð Ð Ì Þ Ë Ï Ø Ì ê Ì × Ë Ì í ß Ì Ó ã å Ú Û Ú Ú Ê é Ö � × Ó Ï Î ã åÚ Û Ú Ý ë� ©  � § ¤ ² � ú ¯   � ¤ ³ ¥ � § � � ®    À ³ µ µ ¤ ° ° ¤ ³ ¥ ù µ ¬ § ³ ý     ° ! �   ¥ ° ¤ ³ ¥ � § � ¥ º � § � ¥ ¯ ± §   ° ½ û µ   ¥ ¶   ¶ � ¥ ¶ À ³ ¥ ° ³ § ¤ ¶ � ®   ¶ ¾ º  ² ²   ¦ ® ¤ þ   " � ¥ ± �  ý ª º » ¼ » ª ½ » ¼ µ ¤ ¥ ± ®   ° ¾Â Ã Ä Å Ã Æ Ç È É Ê Ë Ë É Ì Í Ê Î Ï Ð Ê Ñ Ò Ê Ë Ì Ó Ô Õ Ê Ó Ö Ê × × Ó Õ Ø Ì Ë É Ì Ê Ë Ë Ê Þ É Ì Ö # Î Ê é � à Î Ì Ù $ � í Ì é Ö Ì Ö Ê é Ö � Õ é Ù Õ Î Ï Ö Ê Ë Ì Ö � å Ê é ÖÖ Ï Ó Ì Þ Ë Ù Ë Ê Ð Ð Ë Õ Ð Ï Î Ì Ë É Ì Ù Ê í Ì � Ï Ë É Ë É Ì ê à × Ì Ó Ï é Ë Ì é Ö Ì é Ë Õ Ð # Ì é Ù Ï Õ é Ù Ð Õ Ó � Õ Ø Ê ê Þ Õ Ë Ï Ê å Ê é Ö Ë É Ì � Ê é Ê Ö Ê � Ì Ø Ì é à Ì� á Ì é Þ � ë



% & ' ( ) *+ , - & . / 0 & 1 2 ( ' / 3 4 & . 5 & 6 ( 7 8 3 9 9 / : : / 3 4 ; 9 < . 3 = ( ( : > % ( 4 : / 3 4 % . & 4 % 7 3 < 3 : ( ? @ A 6 B & 7 / & . C & . B & 6 / 3 4 @ : : B 9 < 6 / 3 4 :D E & 4 B & 7 = F G H I H H J H I 9 / 4 B 6 ( : KL M N O M P Q R S T U U S V W T X Y Z T [ \ T U V ] ^ _ T ] ` T a a ] _ b V U S V T U U T c S V ` T c U d T ] Y T X b T X d T U Y _ e T f f d g a U Y _ e f h U _ i V d f V ` Y ec _ e ` d c U Y e j U S V k T e d T ] l m h n o n n T c U d T ] Y T X b T X d T U Y _ e _ Z U S V W T X Y Z T [ p V j Y _ e T X \ T U V ] q _ g g Y f f Y _ e r g a X _ l V V f st V e f Y _ e t X T e u U S V v t X T e w x yz { | } ~ � � � � } { � � � } ~ � �F � � � < ( 7 & 6 / 3 4 & . % ( 7 0 3 7 9 & 4 A ( � 4 0 3 7 9 & 6 / 3 4 2 ( < 3 7 6H � � - & . / 0 & 1 5 & 6 ( 7 8 3 9 < . / & 4 A ( � 6 & 6 ( 9 ( 4 6 D � B & 7 6 ( 7 . = 8 ( 7 6 / 0 / A & 6 / 3 4� � � - & . / 0 & 1 2 ( ' / 3 4 & . � B 4 / A / < & . / 6 = � & : 6 ( 7 � 7 B : 6 � 4 � ( : 6 9 ( 4 6 % ( 7 0 3 7 9 & 4 A ( G � � / 7 ? � B & 7 6 ( 7 H I H F� � � H I H F @ 4 4 B & . 2 ( < 3 7 6 D % ( 4 : / 3 4 & 4 ? � ( 4 ( 0 / 6 : @ ? � / : 3 7 = 8 3 9 9 / 6 6 ( (� � � H I H F � H H 8 3 : 6 8 3 4 6 & / 4 9 ( 4 6 � 4 / 6 / & 6 / � ( :� � � H I H F ; 9 < . 3 = ( ( � B 7 � ( =
- ( / ? / � A � ( ? . ( 7� ( A 7 ( 6 & 7 = � � � � � � � � � � � � � �   ¡ � ¢ � �   �£ ¤ ¥ �   � � ¦� � � � § ¨ © ¨ ¨ ª © « ª ¨ ¬«  § © ® § ¨ ¯ ° © ¬ ± © © ±



� � � � � � � � �

� 	 
 � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � ! � � � " # � $ � � � � ! % � � � � � � � � � � � � � �� � � � �& ' ( ) * � � + , ( - 
 . � / � � � � � � � � � � / � � � 0 1 � � 12 � � �  � � � � � � � 3 � � � � � 4 � � 5 �  � � 6 � 7 89 : : ; 	 < + , 
 � � � � � � 8 = > � � ! � � � � 1 � 7 � 0 1 � 7 � ? 1 � @ � 2 A 2? � � � � � ! � � � � $ � �, 9 � + 
 B � � / � � � C D � C D C C& ' ( E + F � 
 8 3 � � � � � � $ � � � / ! � � � � � � � � G � � � � � � � � � � � 2 �  � � � � � H I � C D C I	 ; * J * K7 � � � �  � � ! @ � � � � � � � � � � # � 3 � � � � � $ A, * & F ' & & * 	 K1 � � �  � � � � � � � � � � 3 � � � � � � $ � � � / ! � � � � � � � � � � � � L G M � � � � � � � � � � � 2 �  � � � � � H I � C D C I � N � � �  � � 3 � � � � � 5 �� � $ / � � � � � � 2 �  � � � � � H I � C D C D A> � � � � ! ! � N � � $ � � �  / � � � � � � � � � � � 3 � � � � � � $ � � � / ! � � � � � ! �  � � � � �  � � 3 � � � � � � $  � � � � � � � � 3 � � � � � � � � � �� ! ! �  � � � � � � � � � � $ N � � � � � N � � � � N � � � � � � � � � � � � N � � � � � � �  � � � � �  � � � � � � � � � � �  � � � � � ! ! � � � � � � 5 �  � �3 � � 5 � � � � � �  � ! � � � " % � � � � A& O P O Q R Q S O T U V W S P S X W P Y : T Z W O W T S [ K & ' 9 ; ( \� � � � � � �  � � � � � � � � � � ! � �  � � � � � � � � � 4 � � � � � � � � � � 7 � � � �  � � ! 0 � � � � � � � � � � 3 � � 5 � � � � � � � � � � � ! ! � N � � $ � � � ! � � A

] ^ _ ^ ` a b b c d ^ _ e f g h c i j k ^ dg f l j e ` h m k e] a ` f n o p o o q p r q o pr r n s p n p s t p u v p p v] ^ _ ^ ` a b b c d ^ _ e f g h c w a ` x ^ fy v z j j b f] a ` f n o p o o q p r q o pr r n { | n p p t p u v p p v



} ~ � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �   ¡ � ¢ � � £ � ¤ ¥ ¦ § ¨ § © ¥ ª ¤ « § ¬ ¥ ¦ ¬ « ¦  « ¦  ® « ¯ « ¦ ¤ ° § ¬ ° ¯  ± ¨ © ¬ ¨ ¦ ª ¨ ¦ « ¦ ¤ ¨ « ¯¨ ¦ § © ¨ © ² © ¨ ¥ ¦ § ³ °  ² ¤ °  ® ´ ¥ ² © § © « ¦  ¨ ¦ µ ¤ ¬ ° ¶ ² ° § · ¸ ¬ ° ´ ¬ « ¹ ° ¨ ¦ ¤ ³ ° « § °  º » ¼ · ½ ¾ ¨ ¯ ¯ ¨ ¥ ¦ ª ³ ¥ ¾ © ¬ °¿ ³ ¨ ¥ ³ ´ ° « ³  ² ° © ¥ ¦ ° ±  ° ® © ¥ ª º ¼ À ¾ ¨ ¯ ¯ ¨ ¥ ¦ ¨ ¦ Á « ´ ¼ À ¼ » Â ³ °  ² ¤ °  ® ´ ³ ° ¿ « ´ ¾ ° ¦ © § ¥ ª º ¼ » · ½¾ ¨ ¯ ¯ ¨ ¥ ¦ Â ¦ ° © ³ ° ¤ ° ¨ ¿ © § ¥ ª ³ ° µ ¨ ¥ ¦ « ¯  ° ¹ ° ¯ ¥ ¿ ¾ ° ¦ © ¤ ¬ « ³ µ ° § ¥ ª º ¼ À · Ã ¾ ¨ ¯ ¯ ¨ ¥ ¦ Â « ¦  § ¿ ° ¦  ¥ ¦¤ « ¿ ¨ © « ¯ ·Ä � � � � £ Å Æ � Ç � � � Ç È � � � � � � Å � £ Ç � � £ � � ¢ Ç � � �   ¡ � É ¢ � � ¬ « ¹ °  ° ¤ ³ ° « § °  º » · Ê ¾ ¨ ¯ ¯ ¨ ¥ ¦ ª ³ ¥ ¾ © ¬ °¿ ³ ¨ ¥ ³ ´ ° « ³ · ¸ ¬ ° ¤ ¬ « ¦ µ ° ¨ ¦ ³ ° ¤ ° ¨ ¹ « ® ¯ ° § ¨ §  ³ ¨ ¹ ° ¦ ® ´ © ¬ ° © ¨ ¾ ¨ ¦ µ ¥ ª ® ¨ ¯ ¯ ¨ ¦ µ ¤ ´ ¤ ¯ ° § Â  ¥ ± ¦ º Ë · »¾ ¨ ¯ ¯ ¨ ¥ ¦ ª ³ ¥ ¾ ¿ ³ ¨ ¥ ³ ´ ° « ³ · ¸ ¬ ¨ § ¨ § ¥ ª ª § ° © ® ´ © ¬ ° « ¤ ¤ ³ ² « ¯ ª ¥ ³ ª ² ¦  ¨ ¦ µ ¥ ¦ © ¬ ° Ì « ¯ °  ¥ ¦ ¨ « Í ¥ « © ³ « ¦ § ¾ ¨ § § ¨ ¥ ¦ ¿ ³ ¥ Î ° ¤ © ¥ ª º » · À ¾ ¨ ¯ ¯ ¨ ¥ ¦ Â « ¦ ¨ ¦ ¤ ³ ° « § ° ¥ ª © ¬ ° Ï Ð ¸ ³ ° ® « © ° ¥ ª º À · Ã ¾ ¨ ¯ ¯ ¨ ¥ ¦  ² °¨ ¦ ¿ « ³ © © ¥ ¤ « ¿ ¨ © « ¯ ¿ ³ ¥ Î ° ¤ © § ¿ ° ¦  Â « ¦  © ¬ °  ° ¤ ³ ° « § ° ¨ ¦ © ¬ ° « ¯ ¯ ¥ ± « ¦ ¤ ° ª ¥ ³  ¥ ² ® © ª ² ¯ « ¤ ¤ ¥ ² ¦ © § ·

Ñ Ò Ó Ô Õ Ö ×Ø Ù Ú Ù Û Ü Ù Ý Þ ß à á â ã ä å æ ç è â é ç ê ë å ã Ù ç ì í ì ß ì í ì í î ï î × ð ñ ä è â ò Ù ó ñ ä è â ò Ùô ç ç Ù ã çõ ö Ó Ó ÷ ø ùõ Ò ú Õ Ò ø û Ô Ò ú Õ ÷ ü ö ý þ Ò ÿ ÷ ø ù ú ô � � � � � �� � � � � � Ö� � � � î î �� × î � � î �� î î � î 	
 ÷ Ô ÷ ý þ Ò � ÿ ÷ úõ ö ú ù �  ÷ Ó Ô Õ Ò Ó � ÷ ú Ò ø û Ô � ø ù Ó Ò Ô ù ö Ò ÿ � × � � � × Ö × � � î � � × � � × � � � × � � � � � � × ï � Ö 	 �� ø � ý ÿ ÿ ÷ û ú ÷ Ó þ ý Ô ÷ Ó ÷ þ ÷ ø ö ÷ ú ñ î ï � � × � × � � � î ï × � � î � � × � Ö � � � � î 	� Ò ÿ ý � Ò � 
 ÷ � ý � ø Ò ÿ Ñ ö ø ý Ô ý � Ò ÿ ý ù � Ø ï ï î � � × × ï ï � ï 	� ø þ ÷ ø ù � Ó � î � î ï î î � × � � î � ï ï Ö × � ï � � 	� Ó ÷ � Ò ý û ú � î � ï Ö � � î � × � � � ï × � î × ï × � � � ï 	× × ï � × � � � � � � � � � � � � × Ö × Ö � � � î × Ö � � 	õ Ò � ý ù Ò ÿ � � Ó � ý ø � Ó � � Ó ÷ ú ú � � � � � � � � � � Ö Ö � Ö ï � � ï � × � � î × � î � � � 	� ù ý ÿ ý ù � � ÿ Ò ø ù ý ø ú ÷ Ó þ ý Ô ÷ � × � î � � � × � î × � î � � � � Ö � × � Ö Ö � � � × � î � � ï Ö ï � î 	� � ù Ò ÿ Ò ú ú ÷ ù ú × � � � � � � � Ö × � � � � � � � î × � � � � � Ö � ï Ö ï � Ö � × î � × 	
 ÷ � ö ÿ Ò ù � Ó � û ÷ � ÷ Ó Ó Ò ÿ Ò Ô Ô � ö ø ù î � � � � î � � � � î � � î ï � × � î � � � � î 	 � å ã è ! è ç ç Ù ã ç è â é Ý Ù ò æ ! è ã å Ý " é Ù # Ù Ý Ý è ! è Ú Ú å æ â ã ß $ % & í $ Þ ì íð ß $ % ' í $ ß ì ßð ß $ % ' ( $ ) * íð Þ í $ ß ) )ð ì + ß ó

� Ý å Û , Ý á å Ý - Ù è Ý

. / . 0 1 2 1 23 / / / 4 2 2 2 5 6 7 8 9 : ; < 6 7 8 9 : ;= > 8 ? ; > ; @ ; A B 8 C D ; E 0 F G H 0 /I J K L M N O5 P Q L 2 K O R5 P 1 J S M < RT U 7 ; > > ; @ ; A B 8 C D ; E F G V 0 0 1 L J K J 1 L J W 2 N M S M <X D D Y Z 8 9 @ ; [ Y > ? Y \ C U [ \ D 8 @ @ Y \ 9 U E ] V G ^ / _ ` P W L a K N R J K J P Q S N < R0 ^ G ^ 0 VI J M L 1 K M5 P J L M M Q R5 P J 2 S W < R
b c d e f g h i j k l i m h d l n o j f n e i l j e c l p



q r s t u v w x y

z { | } ~ � � � � } � � � � � � � � � � � � � � � � � � � � � � � � } � � � | � ~ � � � � � � � � � � � ~ � � � � � � } �� � � � � � � � � � � � � � � � � � � � � � � � � � � �   ¡ ¢ £ ¤   � ¥   ¦ § ¨ © ª « ¡ ¬ ¬ ¡  ¢ ¦ ®   ¯  ¯ �   ¯ ¡ « ¡ ¢ °  ± ² ¡ ¬ ¬ ¡ ¢ ° £ ³ £ ¬   ¥� ¢ ¦ ¯ �   ¡ ¢ £ ¤   � ¥   ¡ ¢ ´ � ¥ ¯   ´ � ¯   ¤ ¤ � ¯   ¥ ©µ � ¶ · � � ¸ · ¹ º � » � ¼ � · � ½ � � � � � ¾ · � � ¿ À Á ¶ º ½ Â � � � � � � · � � � � � ¥ ¦   £ ¤   � ¥   ¦ ± ¤  « ¯ �   Ã ¤ ¡  ¤ ³   � ¤ ² ³§ Ä © Å « ¡ ¬ ¬ ¡  ¢ � ¢ ¦ ¡ ¥ ¡ ¢ � Ã � ³ � ² ¬   ² � ¬ � ¢ £   ¯ � ¡ ¥ «  ¢ ¯ � © Æ � ¡ ¥ ¤   ¬ � ¯   ¥ ¯  ¤   £   ¡ Ã ¯  ± Ã � ³ «   ¢ ¯±  ¤ �  ¬ ¦ ² � £ Ç ¥ ¤   ¬ � ¯   ¦ ¯  ¯ �   È � ¬ ¬ É ¡ �   ¤ Ê � ¯   ¤ ¥   ¤ � ¡ £ ¡ ¢ ° Ã ¤  Ë   £ ¯ Ì Í ® £ � ¥ � ¡ ¬ ¬   É  � ¦ � ¢ ¦Ê � ¢ ¦ � Í � ¢   £  ¥ ¯ ¥ � � ¤ ¡ ¢ ° ¡ ¢ �  ¡ £   ¥  ± ± ¥   ¯ ² ³ � ¢ ¡ ¢ £ ¤   � ¥   ¡ ¢ � «  ® ¢ ¯ ¥ � £ £ ¤ ®   ¦ ±  ¤ ¯ �   � ¢ ¢ ® � ¬¦ ¡ � ¡ ¦   ¢ ¦ Î ° ¤ � ¢ ¯ ¡ ¢ ¬ ¡   ®  ± ¯ � Ï   ¥  ´ ¡ ¢ ° ¯  Ð É Ñ © Æ �   ¡ ¢ £ ¤   � ¥   ¡ ¢ ¯ �   É   ° ¡  ¢ � ¬ µ   �   ¬  Ã «   ¢ ¯� � � ¤ °   Ò É µ � � ¡ ¥ ¤   ¬ � ¯   ¦ ¯  � ¢ ¡ ¢ £ ¤   � ¥    ± § Ó © Ô « ¡ ¬ ¬ ¡  ¢ ¡ ¢ ¦   ±   ¤ ¤ � ¬ ¥ ±  ¤ £ � � ¤ °   ¥ ° ¤   � ¯   ¤¯ � � ¢ § Ó © ¨ « ¡ ¬ ¬ ¡  ¢ Ì  ± ± ¥   ¯ ² ³ � ¦   £ ¤   � ¥   ¡ ¢ ¯ �   «  ¢ ¯ � ¬ ³ ² � ¬ � ¢ £   ¤   £   ¡ � � ² ¬    ± § Ó © Õ « ¡ ¬ ¬ ¡  ¢¦ ®   ¯  ¬   ¥ ¥   ¤ £  ¬ ¬   £ ¯ ¡  ¢ ¥ ´ � ¡ £ � ¡ ¥ ¦   Ã   ¢ ¦   ¢ ¯  ¢ ¦   �   ¬  Ã «   ¢ ¯ � £ ¯ ¡ � ¡ ¯ ³ ©
Ö � Æ �   ¡ ¢ £ ¤   � ¥   ¡ ¢ ¾ � � ¾ · � � �  ± § ¨ © Õ « ¡ ¬ ¬ ¡  ¢ ¡ ¥ � ¤   ¥ ® ¬ ¯  ± ¯ �   � ¢ ¢ ® � ¬ ¡ ¢ ¥ ® ¤ � ¢ £   Ã ¤   « ¡ ® « ¥¡ ¢ �  ¡ £   Ì ´ � ¡ £ � ¡ ¢ Ã ¤   � ¡  ® ¥ ³   � ¤ ¥ ´ � ¥ ¡ ¢ �  ¡ £   ¦ «  ¢ ¯ � ¬ ³ Ì � ¢ ¦ ¢   ´ ¥  ± ¯ ´ � ¤   ¬ ¡ £   ¢ ¥   ¥¡ ¢ £ ¬ ® ¦ ¡ ¢ ° ¯ �   ¢   ´ Ã � ³ ¤  ¬ ¬ ¥ ³ ¥ ¯   « © × ¬ ¥  £  ¢ ¯ ¤ ¡ ² ® ¯ ¡ ¢ ° ¯  ¯ �   ¡ ¢ £ ¤   � ¥   ´   ¤   � ¢ ¢ ® � ¬ ¡ ¢ �  ¡ £   ¥±  ¤ Ñ ¡ £ ¤  ¥  ± ¯ � ¢ ¦ Ø × Ù ¬ ¡ £   ¢ ¥   ¥ ©È � Æ �   § ¨ ª © Õ « ¡ ¬ ¬ ¡  ¢ ¡ ¢ £ ¤   � ¥   ¡ ¢ � · ¾ � ¿ · � Ú ¼ � Û � � ¾ � ¼ » � � � � ¤   ¬ � ¯   ¥ ¯    Ï Ã   ¢ ¦ ¡ ¯ ® ¤   ¥ ¦ ® ¤ ¡ ¢ ° ¯ �  ³   � ¤  ± § Ä Ü © Ü « ¡ ¬ ¬ ¡  ¢ Ò § Ä Å © Ý « ¡ ¬ ¬ ¡  ¢ ¡ ¢ Ã ¤ ¡  ¤ ³   � ¤ ±  ¤ ¯ �   ¢ ¡ ¢   «  ¢ ¯ � ¥   ¢ ¦   ¦ µ   £   « ²   ¤Ä ¨ Ì Õ Ó Õ Ó � © Æ �   ¯  Ã ± ¡ �   Ã ¤  Ë   £ ¯ ¥ ¤   « � ¡ ¢ ¡ ¢ ° ¡ ¢ £ � Ã ¡ ¯ � ¬ ´  ¤ Ç ¡ ¢ Ã ¤  ° ¤   ¥ ¥ � ¯ µ   £   « ²   ¤ Ä ¨ ÌÕ Ó Õ ¨ � ¤   ¦   ¯ � ¡ ¬   ¦ ²   ¬  ´ Þ

ß à á á â ã ä å æ ä ç è é è æ ä ç æ ê é æ ê é ë ì á í ã î ï ç ä í ðñ ò ñ ó ô õ ó ò ñ ó õ ö ó ÷ ø ù ÷ ÷ õ ó ÷ ø ó ú õ ô ó òñ ò ñ ò ø õ ù ñ û ñ õ ò ø ù ó õ ù ó ù ô õ ò ô ò ó ø õ ô û ÷ü ý þ ÿ � � � � ó õ ñ ñ ô � � ú ö ø � � ú ô ø � � ó õ û ó ñ � � ú õ ò ø ÷ �� ý þ ÿ � � � � ó ú � ô � � � ñ ñ � ÷ � � � ù ö � ú � � � ñ ô � ò � � � ñ ó � ô � �� � 	 
 � � �  � � � � � 	 � � � � � � þ � � � � � � ÿ 
 � � � � � � ÿ � þ � ÿ � � � � � � �ñ ò ñ ó ñ ú õ ù ø û ø õ ò û ÷ ÷ õ ô ú ø ó ó õ ù ó ö ú û õ ÷ ú øñ ò ñ ò ù ñ õ ò ú ø ô õ ù û ñ ö õ ó ñ ñ ó ò õ ô ø ú ÷ ö õ ù ú öý þ ÿ � � � � ô õ ö ÷ û � ô ò ù � ù ô ú � ÷ ù ñ � ö õ ô û ø �
� � � ã � ç � ï á í î â � â � â � � í � ð â �  � ã ä ! ç à � í ã î � "

# $ # % & ' & '( $ $ $ ) ' ' ' * + , - . / 0 1 + , - . / 02 0 3 0 4 5 - 6 7 0 8 9 : :; < = > ? >* @ < = A B A C* @ > ? D & 1 C2 E + % F $ # G H > < < < I I J D & 1K - L - 6 7 0 8 M N F G 9 $ O @ A = & A B C @ I B < C > D ' 1M : F 9 N P O; @ H I A C* @ < = B ? I C* A B A D J 1
Q R S R T U T V W X Y Z T [ X \ ] ^ X _ X Y Z T [



` a b c d e f g h

i j k l m n m l o p n q r l m r s t u v m w t x y y z { y { | { x } ~ � � � � � � } } � | � � x � � � � � z x y z | � ~ � � � � � } } � | � � � | � { � z� � � | � � z x � � � � z � � � � z x y z � y x � z y � } { | � x � � � { � | � y x { � z x � z � � | � ~ � � � � � � } } � | � | � � y z { � � � z {� � y � | y x } y x � � x � � � y { � z � { y | � ~ � � � � � } } � | � � } z y y � z � � z � � x { � | � z � � z � y z | � ~ � � � � � � } } � | � �� � � � � � � �   � �   �   ¡   � ¢ � £ ¤ ¥ ¦ §   ¡ ¨

© ª « ª ¬  ® ¯ ° ±² ³ ³ ³´ µ ¶ · ¸ ¹ ¶ º ¸ » ¼ ½ ¾ µ ¿ µ ¹ À ¸ Á ¹ Â Ã Ä Å ÆÇÈ ¾ É ¾ µ Ê Ë Ì Í µ Î µ Ï ¼ É ¹ ¸ Ð µ Í ¼ Ñ Ã Ò ³ ÑÓ Ì ¿ ¼ µ Ô Ì ¼ µ ¹ º Õ ¿ ¼ µ Î Ö ¹ µ Ï Í ½ Ë µ ¿ ¿ ¾ µ ½ Ì × Á Ë Á ¼ Ì ¼ Á ¸ Ï Å Ã Ò Æ Ø¾ ¸ Î Ì Ï ¿ Ì Ï ¶ Ù µ ¶ µ ¹ Ì Ë Ú À µ Ï » µ ¿ º µ Ô µ ¹º µ Ê Ì ¹ Ì ¼ Á ¸ Ï Å Ã Ä ³ ÒÈ Ë Ë µ Ï À Ì Ë µ ¾ » Ï ¾ µ ¼ Ì Á Ï Á Ï Û Ó Ì Ë Ë É ½ Ì ¿ µ Ü Ø Ã Ä Ý ÄØ Æ Ã Ò Ý ÂÚ Ë Ë ¸ ¼ ½ µ ¹ Ê ¹ ¸ Ð µ Í ¼ ¿ ÞÓ Ì ¼ µ ¹ Å Ø Ã ß ³ ÄÓ Ì ¿ ¼ µ Ô Ì ¼ µ ¹ Å Â Ã Å Ñ Âº ¼ ¸ ¹ Î Ô Ì ¼ µ ¹ Â Ã Â Æ ÒÂ Å Ã Ä Ø ³à Ì Ê Á ¼ Ì Ë Ô ¸ ¹ á Á Ï Ê ¹ ¸ Û ¹ µ ¿ ¿ Æ ß Ã Â Â ÂÇ

©  â ¯ ®  ¬ ã ä å æ ¯ ç è å ä é å ± ê ê

ë ì í î ï ð ñò ó ô ó õ ö ó ÷ ø ù ú û ü ý þ ÿ � � � ü � � � � ÿ ý ó � � � � ù � � � � � 	 � ñ 
 � þ � ü � ó  � þ � ü � ó� û � ö û � û ý û ó �� � í í � � �� ì � ì � � � � ì � � ì î î í � ì � �� í ì � � � � � �   ñ ñ � ñ ! � ñ � � ! " " # ñ � � $ � % # ñ " & � ' %( ) � * � í ì � � + " � $  	 " � ! ñ " ! � ñ � � � � ! � & � ', � � � í � � � ) � � ) � - � � í . � � � � ñ � " �  ñ � � 	 $ � � 	 ! � # $ ñ % # � & " ' %/ ì � 0 1 ì 2 3 � - 0 ) � ì � ë � � 0 î 0 4 ì � 0 � � � " � ð � � ! " � 	 ð �  ñ " �  � & $ '� ) � � í ì î � ) í ì � � î � � � ) . � í � � 4 ) � 0 � � � � ð ð " � � ð $ � � � ñ ñ � # � ñ % # � & ñ ' %� � í í � � � 4 ) í � 0 ) � ) 1 � ) � - � � í . � � � � ò " $ � � 	 $ � 	 � � � � � 	 � � � � � $ � ð " � ñ ð  & � '5 � � ì í � � � í � 6 � � � � � � �  � ð � 	 � ! � ! ñ # � " % # ñ & $ ' % " � " "  " ð � $ � � " " � ñ ð ! ð 	 � � " $ ! � & ! '7 ) � - � � í . � � � � 8 ñ  � � � ñ � � 	 " � 	 � " � 	 " � ñ 	 ! # � $ � $ ð � % # ñ " & ñ ' %9 � 1 � í í � � î ) � � í 0 � � � 0 ) � � : ! � � ð � $ � � �  ! � � � � ! � � ñ � � � ! ! � ð & $ '� ) � ì � � 0 ì � 0 � 0 � 0 � � ð ñ " � � � " ð 	 	 �  ñ � ð 	 ð � � " ñ ñ " � �  � " &  '8 ; � û ý <= î î � . � � ì � � � î ì 4 0 � ì � � � í 4 � � � ñ � ñ ñ " � " $ � ñ � 	 �  � � ð 	 ñ � ñ 	 ð � ! ñ ! ñ ! � � � � ñ & � '= î î � . � � ì � � � ) 4 � í ì � 0 � - � � í 4 � � � ð $ � 	 	 	 " � � ! � � "  � � 	 ! # " � ! � � % # ñ 	 & $ ' %> 4 � í ì � 0 � - � � í 4 � � � � � � � � ) 1 � � � î ì 4 0 � ì � ñ � � ð $ 	 ñ � � ð $ 	 ñ � � ð $ 	 	 	 & 	 '9 � 1 0 î 0 � � î � ) 1 í � 6 � � � � � ) 6 � í � 2 4 � � � 0 � � í � � " ! ñ # ð � ñ � ! % # � � $ $ ð % ð � � $  # ñ ñ " &  ' %� ) � ì � � ? � 0 � � ñ � ñ ! � � ð � ! ñ � ñ " � � " 	 ! ñ � ñ � " � 	 ñ � ñ � � � � 	 ñ & " '@ ÿ ý � � � û � ö û � û ý û ó � � ü � ó ; � û ý < ù A B C � A ø � �
 ù A B D � A ù � ù
 ù A B D E A F G �
 ø � A ù F F
 � H ù 

: ÷ ÿ õ I ÷ û ÿ ÷ J ó � ÷



K L M N O P Q R S

T U V W X Y W Z [ V W \ V U ] [ ^ Z W _ `a b c d e f g h e i e j k g l e m f e n n d o e k l p q r s t s u v s q w s t x y z { | } ~ ~ } � � � v � | � p s � v } � v � s q v z � v q t s� q � q � ~ s w p q r s } � u v s q w s t x � z � | } ~ ~ } � � t � s � � p � ~ t � q u � w � � v u q � } � q ~ � v � � s u � w � � x y z � | } ~ ~ } � �q � t } � r � } u } � � � � v q u u v � s t � q � q � ~ s w v s w � ~ � } � � } � q t s u v s q w s � � x � z � | } ~ ~ } � � } � q u u v � q ~ w z� p s q u u v � s t � q w � s � q � s v v s � q � s p q w t s u v s q w s t x � z � | } ~ ~ } � � q w � p � w s u ~ q } | } � � v s � q � s w p q r s� s s � t } w u p q v � } � � | � v s } � � � � p s w � w � s | � � p s v s � � v s u ~ q } | } � � ~ � � s v v s � q � s w } � � p s u � v v s � �� s q v z

� ~ s q w s w s s a � � q u p | s � � � � � s � t � v � � s � t � s � � v � � � � s u s | � s v � y � � � � y � � � v w � s � t � � r s � t � v� s q v � � t q � s � � p s � � � � } r s q v s ~ } w � s t � s ~ � � �

� b � � m � � d e f g h e i e j k g l e m f e n n d o e k l p q r s t s u v s q w s t � v � | � p s � v } � v � s q v � � x � z � | } ~ ~ } � � t � s� � � } | } � � � � � q � v � ~ ~ v s | } � � q � u s w z� � � e k �   e ¡ ¢ g £ � � m e k ¤ o m � n � h e k � � i ¥ � ¢ ¤ � h e i e j k g p q w } � u v s q w s t � v � | � p s � v } � v � s q v � � x ¦ z §| } ~ ~ } � � z � s s s ¨ � ~ q � q � } � � � � t s v � p s © � � s w v s ~ q � s t � � � q � ~ s y � ~ s � � s v � z� b � o d d g m � h � d � � � m �   k � m £ � g d ª f g j � p q w } � u v s q w s t x � § z � | } ~ ~ } � � t � s � � � q ~ ~ � � � � q � | s � � wv s « � } v s t � � v t s � � } � ¬ q � q � t © � r s | � s v � � � � s ¨ � s u � s t � � � s v s � } � q � u s t z

 ®  ¯ ° ± ° ±² ® ® ® ³ ± ± ± ´ µ ¶ · ¸ ¹ º » µ ¶ · ¸ ¹ º¼ ½ · ¾ º ¿ · À · Á Â º Ã Ä ¯ Å ®Æ Ç È Ç É Ê´ Ë É Ì´ Í Î Ï Ç »¼ ½ · ¾ º · Ð Ð ½ Ñ º ¾ ¿ · À · Á Â º Ò Ó Ä Ó Å Ô Î È Ç Í ± Õ ° È ± Í Ë Ö Õ Ì Ê Ï Ì » Ö× Ð Ð ½ Ñ º ¾ Ø · Ò Ù º Ø · Ù º ½ ½ º Á · Ù º Å Å Ó Í È ° Î Î Õ ° Ë ° Ö Õ ° ± Ï É » ÖÅ Ä Ã Ú ÚÆ Í Í È Í Ë °´ Õ Í È Î Û Î Ö´ Õ Í Ç Ï ° » Ö
Ü Ý Þ Ý ß à á â Ý ã ä å æ æ ç è Ý à â

é ê ë ë ì í î ï ð î ñ ò ó ò ð î ñ ð ô ó ð ô ó õ ö ë ÷ í ø ù ñ î ÷ úû ü û ý þ ÿ � � û � þ � � � � � þ ü � ÿ ý � üû ü û ü � ÿ � � � � � � � ÿ � � �� � 	 
 � �  � ý ÿ ü ý � � � þ � � � � � þ ü � � þ� � 	 
 � �  � û û � � � � ü � ü � ü � ü � ü � ü � ý � � � �� � � í � ñ � � � � ñ ê í î � � ÷ � ÷ � ú ì � � í î � ñ ê � ÷ í ø � �
� �  � ! " # $ % & ' ( )* + + +, - . / 0 - 1 2 3 4 5 6 7 - . 8 9 7 5 : 5 ; - . 5 < = > ? @ A B ACD E F 6 G 3 H I 7 : J K @ ? L ?M N 3 D 6 H < N 3 H 7 M H 9 O < P 6 Q ; - 7 = R @ > S KT H = : 6 7 P 6 7 O < H 9 : < 5 6 7 U < V J ? @ W A KX 3 1 < 3 H P 6 7 O < H 9 : < 5 6 7 P 6 Q ; - 7 = A @ R W KA A @ R S RY . . 6 < N 3 H Z 3 7 V 6 H O [ K L @ L > LM 6 < - . Z 3 7 V 6 H ; - = Q 3 7 < O \ ] ^ _ ` a `b

c d e f g h i d j k l m n g h o p



q r s t u v w x u

y z { | } ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � ¡ � � ¢ � � � � � � � � � � £ � � � � � � �� � ¤ � � � � � � �   � ¥ � � � � � � � �¦ � � � � � � ¤ � � � � ¢ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � £ � � £ � � � � � � � § � � � � � � � � ¢ � � � � � � � � � � � � � � z £ � � �� � � � � � � � � ¨ � � � � � � � � � � � � � � � � � � � � � � � ¤ � � � � � � � � � � � � £ � � � � � � ¢ � � ¤ � � � � £ � � � � � ¤ � � � � ¦ � � � � � � ¤ � � � � ¢ � � � � � � �� � � ¤ � � � � � � � ¦ � � � � � � � �   © � � �   � � � � � � � � � � � ª
« � � � � � � � � � ¤ � � � � ¢ � � � � � � � � � � � � � � � ¤ � � � © � ¬ � � £ � � � � � � � � � � � © � � � � � � � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � « � � � � � � � � � � � � � � � � � � � ¤ � � � � ¢ � � � � � � � � � � � � � � � � � � � � � � � � £ � � � � � � � � � � � � �� � ¢ � � � � � ¤ � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¢ � � � � � �« � � � � � � � � � � � � � � � � � ¤ � � � � ¢ � � � � � � �   � �  ® ¯ � � � � � � � � � � � � ¬ � � � � � ® � � ¯ � � � � � � � � � � � � � � � � � � � � � � � � ° � �¢ � � � � � � � � � ¢ � � � � � � � � � � � ± ² � �³ ´ µ ´ ¶ · ¶ ¸ ´ ¹ º » µ ¼ ¸ ½ ¸ ¾ ¿ À Á ³ Â Ã Ä Å ÆÇ µ È É ¶ Ê Ë ³ Ì · · µ ¼ ½ Í ¶ Î ³ ´ µ ´ ¶ · ¶ ¸ ´ ¹ º » µ ¼ ¸ ½ ¸ ¾ ¿ À Á ³ Â Ã Ä Å Æ

Á ¹ ´ ¶ ¿ ¼ ¶ É µ ´ ¶ Î ´ ¹ Ç µ È É ¶ Ê ËÏ z « � � � Ð � } Ñ } ~ Ò � � � � � � � � � � � � � � � � � � � � � � ® � � � � � � � © � � � � � � � � � � � � � � � ¥ � � � � � � � � ¤ � � � � � £ � � � �� � � � � � � � � « � � � � � � � � � � ¢ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¢ � � � � � � � ¢ � �

Ó Ô Ó Õ Ö Ó Ó × Ø × Ø Ù × ÚÛ Ü Ý Þ ß Õ à á â ã ä Ú å æ Ø × çÛ Ü è Ý Þ é Ü Ý Þ ß Ó Õ á â à ä × ê æ ë × çì Ý í ß î é Ü Ý Þ ß Ó ï á à Ó ä × ê æ ð ñ çò í î ó ô õ Þ ö Õ ã á ÷ ø ä Ú ù æ ù ñ ç
ú û ü ý þ û ÿ � � � � � � � � ý � � ü � þ û ÿ � � � û

	 
 � �  � � � �  � � � � � � � � � � � � � � � � � � � � � � ��  � ! " � � �  � ! " � � # $ # % & # # # $ # $ & # %' � �  � (    (    ) $ $ $ ) $ $ $ * + , � - . / 0 + , � - . / * + , � - . / 0 + , � - . /1 2 / 3 � � 4 - . 3 / 5 / - � / 6 ! 7  8 9 : ;< ! 7 ! 8 ; = ;< % % > ? @ $ %* % $ > ? A # %* B ? C D $* B E @ F 0 % ? @ # $* $ E D C 01 2 / 3 � � 4 - . / G 2 / - H 4 � � 3 / 6 ! � 7 8 I ; J ! � ! 8 :  = D C ? F % B D # ? B D > > ? F @ A A E A B 0 K @ ? C C % L K @ E $ % 0 LM � 3 - 4 - . 6 N 3 O P O 2 / 3 � � 4 O - 6 Q / N O 3 / N 4 - � - � 4 � � � 7 8  = = I  8 ! ; J # F ? F D # # % ? A @ C A ? % > A # @ E D B 0 A ? $ B % # $ E # B 0� - H O � , / 3 3 / 5 / - � / 6 � - H / G 2 / - H 4 � � 3 / 6R 4 - � - � 4 � � � - H O � , / 3 3 / 5 / - � / 6 ; � � ; = I A D % A B @ K % # L K # E $ # 0 L F % D E > A 0R 4 - � - � 4 � � � - H O � , / 3 / G 2 / - H 4 � � 3 / 6 I ; 8 9 :  I 7 8 I J : # F ? D $ # # A ? # A F % ? A > F F E % # 0 K # ? $ F > L K A E A % 0 LM � 3 - 4 - . 6 K � O 6 6 L N O 3 � , / S / � 3 T U ! ! 8 : 7  V< U 9 8 9 I 9 V< > F %* K @ ? % # F L* @ ? A D C* K % % > E C A 0 L C ? # % F* K F % E B > 0 L
W 
 X X � � Y Z  � W � � �  X  [ � � \ ] � � [ Y [ � � R 3 O P � 3 4 O 3 � / � 3 ^ � H . / � � O R O 3 / � � 6 �



_ ` a b c d e f g

h i j k l m n o p l q i r s t u v l w l t x l y n

z { r l y q l k i r l | r { h i j k l m n} ~ � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � �� � � � � � � � � � � � � � � � � � �   � � � � � ¡ � � � � � � ¢ £ ¤ ¥ ¦ � � � � � � � � ¡ � ¦ ~ � � � � � � �   � ~ � � � � � � � � � � � ¤§ � ¨ © � � � ª � � � © �   � � � � ¡ � � � � � � « ¤ ¬  � � � � � � � ¦ � � � � ¡ � � � � � ¡ � ¦ ~ � � � � � � �   � ~ � � � � � � � � ¤ ®   � � �   � �¯ � ¡ � � � � � ¯ � � � � ¡ � � � �   � � � ¡ � � � � � � � ° © � � � ª � � � © � � � � � � � � � ¯ ¢ ¥ ¤ ± ¦ � � � � � � � � � � �   � ~ � � � � � � � � � ��   � � � � � � � ¡ � � � � � ¯ � � � � � � � � � � � � � � � ¡   � � � � � ¯ ¯ � ¡ � � � � � ~ � � � ² � ³ « ³ ² ¯ � � ¦ ¢ ² ¤ ¬ ± ´ ~ � � ¡ � � � ¡¦ � � � � � � ¢ ³ ¤ « ¬ ´ ~ � � ¡ � � � ¡ ¦ � � � � ¤

µ � ¶ � � � � · � � � � � � ¸ � � � ¯ � � � ¡ � � �   � � � � ¡ � � � � � � ¢ « ¤ ¹ ¦ � � � � � � ¡ � ¦ ~ � � � � � � � � � � � � � � � � � � � �� � º � � � � �   � � � � � � � ~ � � ¡ � � � � � ¯ � � � � � � � � � � � � ¦ � � � ¯ � � � � � � � � � � � � � ¡   � � � � � � � � � � � � � � � � � ¦� � � � � �   � ¡ � � � � ¦ � � � � ~ � � � � � � � � � � � º � � � � ¦ � � � � ¤» � ¼ � © � ª · � � � � � � � � � � � � � � � � ½ ° ¾ � � � � � � � � � � �   � � � � � � ¯ � � � ¡ � � � � � � � ¢ « ¤ ± ¦ � � � � � � ¦ � � � �   � �� � � � � � � � � � � �   � � ¦ ~ � � � � � � � � � � � � � � � � � � � � � ¦ � � � � � � ~ � � � � ¤¿ � À � ¸ Á � ° � � ½ � � � � � � � Â � � � � � © � � ° � � © � � � � � � � � �   � � � � � ¡ � � � � � � � � � ¡ � ¦ � � � � � ¢ « ¤ Ã ¦ � � � � � � ¯ � � ¦�   � ~ � � � � � � � � � � � � � � � � ~ ~ � � � � � � � � � � � ¡ � � � � � � ¯ ¯ � ¡ � � � � } ¡ � � � � � ² � ³ « ³ « ¤Ä � � � ¾ � � © � � � � � � � � � � � � � � �   � � � � ¡ � � � � � � ¢ « ¤ ¹ ¦ � � � � � � � � � � �   � ~ � � � � � � � � � � � � � � � � � ~ � � ¦ � � �� � � � � � � � � � � ¡   � � � � � � � � � � � � � � � � � � �   � ~ � � � � � � � � � � � µ } Å Æ » Ç ² £ � � � � � ¯ ¦ � � � � � � � �   �� � � � � � � ¡ � � � � � ¯ � � � � ¦ � � � � � � � � � � � ¡   � � � � � � � � ¡ � � ~ �   � ¡ � � � � ¯ ¦ � � � � � ¦ � � � � � � � � � ¯ � � � � � Ç

È É Ê Ë Ì Í Î Ï Ð Ñ Ò Ó Ô Õ Ö × Ø Ù Ö × ØÚ Û Ú Ü Ý Ú Ú Þ ß Þ à á Þ Þ Þ ß Þ à á Þ Þ Þ ß Þ ß á Þ àâ ã Í Ì ä å Û Û Û æ ß ß ß æ ß ß ß æ ß ß ß ç è é Ó ê ë Ñ ì è é Ó ê ë Ñ ç è é Ó ê ë Ñ ì è é Ó ê ë Ñè Ï ê Ô í î ï Õ ð Ï ê Ð Ñ ñ Ñ ê í Ñ È ò ó ô õ Ú õö ÷ ø ù ú û àç ü û ù ý ý üç ø ý ù ß à ÷ç ú ù ý û úç à û þ à û ì û ß øç ß þ û Þ ìÿ Ó Ô Ñ Ò é Ó Ð ë Ñ Ð Ñ ñ Ñ ê í Ñ � � ô Û Û � û � ù à ú ß Þ ý ù û ý ø Þ ý ù Þ ø ø ÷ ß ß þ û ø ì à ü ü ß þ ý Þ ì� Ó Ô Õ Ñ � Ó Õ Ñ Ð Ð Ñ � Ó Õ Ñ � � Ü ô � � 	 
 � à ù à ß ú � � ú ß û � � ú Þ à � à ú � Þ þ à ÷ ì � û ü ÷ � Þ ý þ � ÷ ì � Ñ Õ Ñ Ð Ñ � Ô Ó � Ñ Ô Õ Ï Õ Ó � Ü Ú ò ô Û � Ü à Þ ÷ ù ÷ ß û ÷ ú ù à à ß ú ÷ ù � ø � ú ù ø � ø ÷ þ ø ø ì ú ø Þ ß þ ø ü ì� Õ Ï Ð î � Ó Õ Ñ Ð Ô ð Õ Ñ ë Ñ ê Ñ Ð Ó Õ Ñ � Ò é Ó Ð ë Ñ � ó ô Û õ Ü ø ù ý û ü � ù ü à ÷ � ù ø ß ü à à Þ Þ þ � û ì � ú ø ú þ ß û ì� Õ Ï Ð î � Ó Õ Ñ Ð Ð ð ë é Õ Ï � � Ó � � ô � � õ û ù ú û ý Þ ù ú ü ø Þ ù ú ü ø � ß þ ß ß ì � ß þ ß ß ìÙ í � � ð Ò � ð Ð Ñ ï Ð Ï Õ Ñ Ò Õ ð Ï ê � 	 ô ó Ú � ü ù ø Þ ú ý ù ü Þ à ý ù � à ß û à à ý þ ü ý ì � ß þ ß ß ìÙ Ð ð ñ Ó Õ Ñ � ð Ð Ñ ï Ð Ï Õ Ñ Ò Õ ð Ï ê � Ü ô � Ü Ú à ù û û ý ÷ � ß ø ü ß Þ ü ß � ß þ û ß ì Þ û à þ ü ý ì� Õ é Ñ Ð Ï ï Ñ Ð Ó Õ ð ê ë Ð Ñ ñ Ñ ê í Ñ � Ú ô ó Û Û Þ ù ý � ÷ à ù ÷ û ý à ù � ÷ � � � à Þ ÷ þ ý Þ ì � ý à � � à þ ÷ ø ì �� ï Ñ Ð Ó Õ ð ê ë Ð Ñ ñ Ñ ê í Ñ Õ Ï Õ Ó � � Ü õ Û ô � ó 	ö à ý à ù ü ú üç à à � ù û ß àç à ß � ù ý Þ àç ÷ ù ü ú ßç ÷ þ û ø ì à ù û Þ ßç ß þ ú ú ì
� � Ì � � Í � � Ë � Ì  Ì � É Ì ä Î Ð Ï î Ù Ð ð Ï Ð Ö Ñ Ó Ð ÿ í � ë Ñ Õ Õ Ï Î Ï Ð Ñ Ò Ó Ô Õ


Q R S T U V W X Y R S Z [ Q U T X R V \ ] Q ^ _ T T ` V N a



b c d e f g h i j

k l m n o p o q r o s s o t p u v o w t p x y o q z { | } | } { ~ � � ~ � u � t q o ~ r o u � � q ~ � u � � q o v u o � s o o r � � u t � ~ q o� o � o � � o � p � � x � p � o � o v o � x s � o v o � x � n o � p ~ t p u v u p � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � �k � � �   ¡ ¢ £ ¤ ¥ ¦   § �   ¥ ¨ ¤ £ © ¡   ª x s « ¬  � ® n u � � u x � ~ q o « ¯ � ® n u � � u x � � u � � o q p � ~ � p � o � q u x q � o ~ q �° � ± ¢ £   ¡ ª © � � ² ³ ¢ ¥ ¨ £ ¡   ¢ £ ´   ¥ £ � ~ r u � t q o ~ r o � « } �  n u � � u x � s q x n � q u x q � o ~ q � � o p x u � t q o ~ r o r u �r ~ � ~ q u o r ~ � � y o � o s u p r µ « z } ® ¶ � q o � ~ p u � � p x � o � � x r u p u x � r ~ � � � ~ � o q ~ p o u � t q o ~ r o r { ~ � � ~ �u � t q o ~ r o u � p q o ~ p n o � p t � o n u t ~ � r µ « · ® · ¶ � n x r p � � ~ � � n ~ � � � � x r � � ~ p o r � u p � ~ � o t q o ~ r o u � � u n oq o � ~ p u � � p x p � o u � t q o ~ r o � � x r ~ � o s x q p � o ¸ ~ ¶ o l ~ ¹ x q t � ~ q u s u o q � q x ¹ o t p � ¸ o ~ � r o q v u t o � u � oq o � � ~ t o n o � p t x r p r ~ � r x u � t q o ~ r o � µ « |  · ¶ � � � o p x � o � � q x � q ~ n p x � ~ � s x q p � o � q u v ~ p o � x q p u x �x s r o q v u t o � u � o q o � � ~ t o n o � p r u � p � o t � q q o � p � o ~ q { ~ � � ~ � u � t q o ~ r o u � t x r p r q o � ~ p u � � p x º » ¼ � u � o� ~ � x x � t � o ~ � u � � µ « ® ½ ¶ � n x q o p � ~ � p � o � q u x q � o ~ q { x s s r o p y � o ¾ � u � n o � p q o � ~ u q r µ « z · ¯ ¶ � q o � ~ p u � �p x ~ � � n � s ~ u � � q o u � � q u x q � o ~ q � ¿ ~ p o q r � � � � � ~ � � p q o ~ p n o � p s x q o t ~ r p � ~ r � o t q o ~ r o � « } � |n u � � u x � � � o u � � ~ q p p x q o ~ � � x t ~ p u x � x s � � y � u t � x q p u x � x s p � o � o ~ � r o q v u t o � u � o q o � � ~ t o n o � p t x r p rp x t ~ � u p ~ � �À � ± ¢ £   ¡ £ ¡ ¢ ¥ ª ´ ¤ ª ª ¤ Á ¥ ¢ ¥ ¨ ¨ ¤ ª £ ¡ ¤ Â © £ ¤ Á ¥ � ~ r u � t q o ~ r o � « } � z n u � � u x � s q x n p � o � q u x q � o ~ q � Ã ~ � ~ q u o r~ � � y o � o s u p r � ~ v o � o t q o ~ r o � µ « z z ¬ ¶ � x s s r o p y � u � t q o ~ r o r u � p q ~ s s u t t x � p q x � t x r p r µ « z · ½ ¶ � � � op x ~ � u � t q o ~ r o u � ~ t p u v u p � x v o q p � o � q u x q � o ~ q q o r � � p u � � s q x n À w Ä m » Å z Æ � o � ~ � r � w p � o qt ~ p o � x q u o r � u p � t x r p u � t q o ~ r o r u � t � � � o � u q o � o ¾ � u � n o � p µ « z }  ¶ � ~ � � q x ~ � ~ � � r p q o o p q o � ~ u q rµ « z ¯  ¶ � x s s r o p y � ~ � o t q o ~ r o u � v o � u t � o ~ � � o ¾ � u � n o � p t x r p r µ « z Æ  ¶ � �» � ± ¢ ª £   Ç ¢ £   ¡ È Á ² ²   È £ ¤ Á ¥ � ~ r u � t q o ~ r o � « } � ¯ n u � � u x � s q x n � q u x q � o ~ q � � o p x u � t q o ~ r o r u � r ~ � ~ q u o r~ � � y o � o s u p r µ « ½ } ¶ � y ~ r o � x � p � o ~ � � x t ~ p u x � x s p u n o y o p � o o � � ~ r p o � ~ p o q ~ � � r p x q n � ~ p o qr o q v u t o r { u � t q o ~ r o u � v o � u t � o t x r p ~ � � x t ~ p u x � µ « z Æ ¬ ¶ � � � u t � u r � o � o � � o � p � � x � � r ~ � o { ~ � � ~ �u � t q o ~ r o u � p q ~ s s u t t x � p q x � t x r p r µ « z · ½ ¶ � � � o p x ~ � u � t q o ~ r o u � ~ t p u v u p � ~ r t x n � ~ q o � p x p � o � q u x q� o ~ q � É q u x q � o ~ q � ~ r � x � o q ~ r ~ q o r � � p x s À w Ä m » Å z Æ � o � ~ � r � ¿ ~ r p o � ~ p o q t x � � o t p u x � u r s x q o t ~ r pp x � o t q o ~ r o « } � · n u � � u x � � � o n ~ u � � � p x v ~ t ~ � t u o r � � q u � � p � o � o ~ q { � ~ q p u t � � ~ q � � u � p � o ¿ o r pq o � u x � { � � u t � ~ � r x q o r � � p o � u � � x � o q t x r p r ~ r r x t u ~ p o � � u p � n ~ p o q u ~ � r ~ � � r � � � � u o r �Ê � Ë £ Á ¡ ´ Ç ¢ £   ¡ È Á ² ²   È £ ¤ Á ¥ � ~ r � o t q o ~ r o � « } � ½ n u � � u x � s q x n � q u x q � o ~ q � � o p x � o t q o ~ r o r u � r ~ � ~ q u o r~ � � y o � o s u p r µ « | z ¬ ¶ � � ~ q p u ~ � � � � � o p x p � o ~ � � x t ~ p u x � x s p u n o y o p � o o � � ~ r p o � ~ p o q ~ � �r p x q n � ~ p o q r o q v u t o r { � o t q o ~ r o u � t x � p q ~ t p r o q v u t o r µ « z ½ } ¶ � q o � ~ p u � � n ~ u � � � p x o n o q � o � t �q o � ~ u q r s x q p � o É u o q k t x n y u � o � r o � o q x v o q s � x � µ À Ã w � u � p � o � q u x q � o ~ q { x s s r o p y � ~ � u � t q o ~ r o

Ì Í Î Ï Ð Ñ Ò Ó Ô Ð Õ Ö × Ñ Ø Ù Ú Û Ø Ù ÚÜ Ý Ü Þ ß Ü Ü Ü Ý Ü Þ ß Ü Ü à á à â ã à à à á à á ã à âä Ó Ñ Ð × å Ý Ý Ý å Ý Ý Ý æ á á á æ á á á ç è é ê ë ì í î è é ê ë ì í ç è é ê ë ì í î è é ê ë ì íï ê ð í ñ ò ó ô ô õ ö ê ë ÷ ð ñ í ê ð ø í ë ð Ì Þ Ý ù ú ú ûü Þ Ý ù ý ú ýü þ ÿ á � �ç � ÿ � � �ç � � þç � � á � î � à á � �ç � â � þ þ î �ï ê ð í ñ ð ñ ê ë ò ø 	 ò ò 	 
 ë ê ë ÷ ÷ 	 ò ð ñ 	 � ó ð 	 
 ë � Þ Þ ù û ú  Þ Þ ù ú ú û þ ÿ � � � þ ÿ � � â þ � á � � þ î � � þ � � á � þ � î �ï ê ò ð í � ê ð í ñ � 
 õ õ í � ð 	 
 ë � Þ Ü ù  Ý � Þ Ü ù � � û â á ÿ � � � â á ÿ à � � � � � � � � � î � à � � � � à � á � î �� ð 
 ñ ø � ê ð í ñ � 
 õ õ í � ð 	 
 ë � ý ù û û ý ý ù Ý � ú � ÿ à � þ � ÿ � � � � � � � � � â à � � â î � � þ � þ � � â � � � â î �ï ê ò ð í � ê ð í ñ ð ñ í ê ð ø í ë ð Ò Ü Ü ù Ý ú Þ Ü Þ ù � ú û â � ÿ þ � á â � ÿ á � � þ � � � � � � î � � � � � � � � â � î �� ë ì 	 ë í í ñ 	 ë ì ê ë ÷ ð í � é ë 
 õ 
 ì ö ò í ñ � 	 � í ò � Þ Ü ù � � Þ Þ � ù � Ü Þ þ ÿ â � � � ÿ � á � â ÿ à � � â � � � � î � � á � � � � î� í ì ó õ ê ð 
 ñ ö ò í ñ � 	 � í ò � � ù � ú Ü � ù � Þ ý � ÿ â � þ à ÿ � â þ à þ á � � � á î � â � � � � � � � â î �è ó ò ð 
 ø í ñ ò í ñ � 	 � í ò � ý ù û � ú � ù � �  � ÿ � â þ � ÿ � � � � â à � � � � � � � î � � þ � â � � â � � � â î �è 
 ñ ô 
 ñ ê ð í ò í ñ � 	 � í ò � � ù Þ Ü � � ù Þ Ü � à ÿ à á á â � � à ÿ á � â â � þ à � � � î � á � á á î� ÷ ø 	 ë 	 ò ð ñ ê ð 	 
 ë ò í ñ � 	 � í ò � � ù � Ü û � ù ú Ü ý à ÿ � � à � ÿ � � á � â ÿ þ à þ � � � á � á á î � � à á � � � � � â à î �Ú í ô ñ í � 	 ê ð 	 
 ë ê ë ÷ ê ø 
 ñ ð 	 � ê ð 	 
 ë  � Ý ù û ú � Ü � ù � Þ Þ à â ÿ � � � â � ÿ þ � � â ÿ � � á � � � á î � � � à � � � � â à î �Ù 
 ð ê õ 
 ô í ñ ê ð 	 ë ì í ! ô í ë ÷ 	 ð ó ñ í ò " Þ Ü ý ù � ú �ü Þ Ü Þ ù  Ý ûü þ � ÿ � â �ç þ à ÿ � þ �ç � ÿ � � �ç � � � � î � � ÿ � � â �ç � � � á â î �
# ñ 
 ø Û ñ 	 
 ñ Ø í ê ñ $ ó ÷ ì í ð ð 
 # 
 ñ í � ê ò ð% & Ð Ô Ö Ñ ' ( Ï � ) & Ð ( Î ' Ñ Í Ô Ð ×



* + , - . / 0 1 2

3 4 5 6 7 8 8 3 9 9 : 4 5 6 : ; 9 : < 5 < = > ? @ A B C D E 5 : 7 4 3 4 9 6 E 7 < E C 8 : 9 D < : 4 7 9 5 3 F 3 5 3 E < 5 G 7 5 6 E C D 9 E < 5 7 8 8 9 : 4 5 7 9 5C D 6 3 4 H I J K L M N O P Q R 5 : 6 S T 7 5 E 6 9 : ; ; E 9 5 3 : 4 3 < 8 : 6 E 9 7 < 5 E C 5 : C E 9 6 E 7 < E > @ Q U S 3 ; ; 3 : 4 V 7 < E C : 46 E C D 9 E C 9 : < 5 < V E 3 4 H E W X E 6 3 E 4 9 E C 3 4 E W X E 4 C 3 5 D 6 E 9 7 5 E H : 6 3 E < < D 9 G 7 < 9 : 4 5 6 7 9 5 < E 6 F 3 9 E < 7 4 C5 6 7 8 8 3 9 9 : 4 5 6 : ; Y 7 4 C 7 < < : 9 3 7 5 E C 6 E C D 9 5 3 : 4 3 4 T 7 H E < 7 4 C : F E 6 5 3 S E QZ B [ \ ] ^ _ ` \ ^ _ a ^ a _ \ ^ b _ c ^ G 7 < 3 4 9 6 E 7 < E C > @ Q U S 3 ; ; 3 : 4 8 6 : S X 6 3 : 6 d E 7 6 C D E 5 : 3 4 9 6 E 7 < E < 3 4 < 7 ; 7 6 3 E <7 4 C V E 4 E 8 3 5 < = > ? O @ A B 6 E ; 7 5 3 4 H 5 : 4 E T X : < 3 5 3 : 4 < 7 4 C T 7 H E 6 7 5 E 3 4 9 6 E 7 < E < Y 3 4 9 6 E 7 < E < 3 4 9 G E S 3 9 7 ; <= > e ? f A B S : < 5 ; d X : ; d S E 6 C D E 5 : X 6 3 9 E 3 4 9 6 E 7 < E < 7 4 C < : C 3 D S G d X : 9 G ; : 6 3 5 E C D E 5 : 7 C 6 d < D S S E 66 E g D 3 6 3 4 H S : 6 E D < E : 8 5 G E 9 G E S 3 9 7 ; 5 : 6 E C D 9 E : C : 6 < Y 3 4 9 6 E 7 < E 3 4 9 : 4 < D ; 5 3 4 H 9 : < 5 < = > O @ f A B 8 : 6M 7 ; G : D < 3 E 6 E < E 7 6 9 G X 6 : h E 9 5 C D E 5 : 6 E C D 9 E C 7 9 5 3 F 3 5 d 3 4 X 6 3 : 6 d E 7 6 C D E 5 : I J K L M N O P Y 7 4 C 7 43 4 9 6 E 7 < E 3 4 V 3 : < : ; 3 C < 5 6 E 7 5 S E 4 5 7 4 C 5 6 D 9 A 3 4 H 9 : < 5 < = > i O @ A B C D E 3 4 X 7 6 5 5 : G 3 H G E 6 F : ; D S E < V E 3 4 HX 6 : 9 E < < E C Q j G E 9 : < 5 3 4 9 6 E 7 < E < 7 6 E : 8 8 < E 5 V d 7 C E 9 6 E 7 < E 3 4 5 : : ; < 7 4 C E g D 3 X S E 4 5 X D 6 9 G 7 < E <S 7 3 4 ; d 6 E ; 7 5 3 4 H 5 : k K ; 3 H G 5 X D 6 9 G 7 < E < 3 4 5 G E X 6 3 : 6 d E 7 6 Q l 7 < 5 E T 7 5 E 6 5 6 E 7 5 S E 4 5 3 < 8 : 6 E 9 7 < 5 E C5 : C E 9 6 E 7 < E > @ Q U S 3 ; ; 3 : 4 X 7 6 5 3 7 ; ; d C D E 5 : ; : T E 6 8 ; : T < V E 3 4 H E W X E 6 3 E 4 9 E C 7 5 5 G E 5 6 E 7 5 S E 4 5X ; 7 4 5 < Y 6 E < D ; 5 3 4 H 3 4 ; : T E 6 5 6 E 7 5 S E 4 5 9 : < 5 < 7 4 C D < 7 H E 9 : < 5 < 8 : 6 9 G E S 3 9 7 ; < < D 9 G 7 < 7 ; D S Qm C C 3 5 3 : 4 7 ; ; d Y 5 G E 5 6 E 7 5 S E 4 5 5 6 7 3 4 T 7 < C : T 4 7 5 5 G E n 7 ; 3 8 7 W T 7 < 5 E T 7 5 E 6 5 6 E 7 5 S E 4 5 8 7 9 3 ; 3 5 d ; : 4 H E 65 G 7 4 E W X E 9 5 E C Y 6 E < D ; 5 3 4 H 3 4 ; : T E 6 V 3 : < : ; 3 C 5 6 E 7 5 S E 4 5 9 : < 5 Qo B p c q r c _ _ a r c q \ c s ^ _ t u c v w v q x ] _ a y r t _ ] G 7 F E 3 4 9 6 E 7 < E C > O Q i S 3 ; ; 3 : 4 8 6 : S X 6 3 : 6 d E 7 6 C D E 5 :3 4 9 6 E 7 < E < 3 4 < 7 ; 7 6 3 E < 7 4 C V E 4 E 8 3 5 < = > O ? U A B 6 E ; 7 5 3 4 H 5 : 4 E T X : < 3 5 3 : 4 < 7 4 C T 7 H E 6 7 5 E 3 4 9 6 E 7 < E <7 ; : 4 H T 3 5 G 5 6 7 3 4 3 4 H 9 : < 5 < = > i O A B C D E 5 : 5 G E 7 F 7 3 ; 7 V 3 ; 3 5 d : 8 9 : D 6 < E < Q J 5 G E 6 3 4 9 6 E 7 < E < 3 4 9 ; D C ET E V < 3 5 E G : < 5 3 4 H = > z @ A B Y 4 E T { 3 9 6 : < : 8 5 m | D 6 E ; 3 9 E 4 < E < = > ? ? O A B T G 3 9 G G 7 F E V E E 4 3 4 9 ; D C E C 3 45 G E 6 E F 3 < E C 8 : 6 E 9 7 < 5 Y < : 8 5 T 7 6 E ; 3 9 E 4 < E < 8 : 6 5 G E 4 E T K L } X 7 d 6 : ; ; < d < 5 E S = > O P i A B Y 7 4 C 9 D < 5 : S E 6X : 6 5 7 ; = > O O f A B Q ~ 4 H 3 4 E E 6 3 4 H 7 4 C 5 E 9 G 4 : ; : H d < E 6 F 3 9 E < 7 6 E 8 : 6 E 9 7 < 5 E C 5 : 3 4 9 6 E 7 < E > @ Q z S 3 ; ; 3 : 4C D E 5 : 5 G E 4 E E C 8 : 6 { 3 9 6 : < : 8 5 m | D 6 E ; 3 9 E 4 < E < Y 7 G 3 H G E 6 < D V < 9 6 3 X 5 3 : 4 6 7 5 E V d 9 D < 5 : S E 6 < 8 : 6 5 G E9 D < 5 : S E 6 X : 6 5 7 ; 5 G 7 4 V D C H E 5 E C Y 7 4 C 7 4 E 5 4 E T G 3 6 E 3 4 5 G E 3 4 8 : 6 S 7 5 3 : 4 < E 6 F 3 9 E < C E X 7 6 5 S E 4 5 Qn B � _ q � w \ ^ v a x � _ a y r t _ ] G 7 F E 3 4 9 6 E 7 < E C > @ Q ? S 3 ; ; 3 : 4 S 7 3 4 ; d C D E 5 : 3 4 9 6 E 7 < E < 3 4 < 7 ; 7 6 3 E < 7 4 CV E 4 E 8 3 5 < = > i ? i A B 6 E ; 7 5 3 4 H 5 : T 7 H E 6 7 5 E 3 4 9 6 E 7 < E < 7 4 C 4 E T < 5 7 8 8 Q ~ W X E 4 C 3 5 D 6 E < G 7 F E V E E 48 : 6 E 9 7 < 5 > @ Q i S 3 ; ; 3 : 4 ; : T E 6 C D E 5 : ; : T E 6 5 G 7 4 E W X E 9 5 E C 9 : 4 < D ; 5 3 4 H 9 : < 5 < Y 7 4 C 7 6 E C D 9 5 3 : 4 3 45 6 7 3 4 3 4 H 7 4 C C E F E ; : X S E 4 5 9 : < 5 < Q m < T E ; ; Y 5 G E 6 E G 7 < V E E 4 7 6 E 7 ; ; : 9 7 5 3 : 4 : 8 ; E H 7 ; < E 6 F 3 9 E <8 : 6 E 9 7 < 5 5 : : 5 G E 6 C E X 7 6 5 S E 4 5 < QL B � � ] ^ v b _ a ] _ a y r t _ ] G 7 F E C E 9 6 E 7 < E C > @ Q O S 3 ; ; 3 : 4 8 6 : S 5 G E X 6 3 : 6 d E 7 6 S 7 3 4 ; d C D E 5 : C E 9 6 E 7 < E <3 4 < 7 ; 7 6 3 E < 7 4 C V E 4 E 8 3 5 < = > e @ A B 6 E ; 7 5 3 4 H 5 : F 7 9 7 4 5 X : < 3 5 3 : 4 < Q I D < 5 : S E 6 < E 6 F 3 9 E < 7 6 E 8 : 6 E 9 7 < 5 E C5 : C E 9 6 E 7 < E V d > @ Q U S 3 ; ; 3 : 4 Q j G 3 < 3 < 7 5 5 6 3 V D 5 E C 5 : C E 8 E 6 6 3 4 H 3 S X ; E S E 4 5 7 5 3 : 4 : 8 5 G E S : 4 5 G ; d9 D < 5 : S E 6 V 3 ; ; 3 4 H X 6 : h E 9 5 6 E < D ; 5 3 4 H 3 4 < 7 F 3 4 H < : 8 7 X X 6 : W 3 S 7 5 E ; d > @ Q � S 3 ; ; 3 : 4 7 < T E ; ; 7 < 9 : < 5< 7 F 3 4 H < : 8 > @ Q O S 3 ; ; 3 : 4 6 E ; 7 5 3 4 H 5 : < 7 ; 7 6 3 E < C D E 5 : F 7 9 7 4 5 X : < 3 5 3 : 4 < Q j G E C E 9 6 E 7 < E G 7 < V E E 4: 8 8 < E 5 V d 7 4 3 4 9 6 E 7 < E 3 4 < D V < 9 6 3 X 5 3 : 4 9 : < 5 < Y T G 3 9 G 7 6 E 8 : 6 E 9 7 < 5 E C 5 : 3 4 9 6 E 7 < E > @ Q O S 3 ; ; 3 : 4 7 4 C4 : 5 X 6 E F 3 : D < ; d V D C H E 5 E C Q� B � v a � v a \ ^ _ ] _ a y r t _ ] \ c s \ s b r c r ] ^ a \ ^ r v c ] _ a y r t _ ] G 7 F E 3 4 9 6 E 7 < E C > @ Q i S 3 ; ; 3 : 4 8 6 : S 5 G E X 6 3 : 6d E 7 6 S 7 3 4 ; d C D E 5 : 3 4 9 6 E 7 < E < 3 4 < 7 ; 7 6 3 E < 7 4 C V E 4 E 8 3 5 < = > i e ? A B 6 E ; 7 5 3 4 H 5 : 4 E T X : < 3 5 3 : 4 < 7 4 CT 7 H E 6 7 5 E 3 4 9 6 E 7 < E < Q J 5 G E 6 3 4 9 6 E 7 < E < 3 4 9 ; D C E 3 4 < D 6 7 4 9 E X : ; 3 9 d X 6 E S 3 D S < = > i i e A B Y 7 4 C 7 43 4 9 6 E 7 < E 3 4 ; E H 7 ; < E 6 F 3 9 E < = > z z A B Q j G E < E 3 4 9 6 E 7 < E < 7 6 E : 8 8 < E 5 V d C E 9 6 E 7 < E < 3 4 6 E H D ; 7 5 : 6 d 9 : < 5 <= > i P z A B S 7 3 4 ; d C D E 5 : 5 G E � M I 7 4 C T 7 5 E 6 7 4 C T 7 < 5 E T 7 5 E 6 6 7 5 E 7 X X ; 3 9 7 5 3 : 4 < 3 4 5 G E X 6 3 : 6 d E 7 6 QI : 6 X : 6 7 5 E < E 6 F 3 9 E < 7 6 E 8 : 6 E 9 7 < 5 E C 5 : 6 E S 7 3 4 5 G E < 7 S E Y T 3 5 G : 8 8 < E 5 5 3 4 H 9 G 7 4 H E < V E 5 T E E 4C E X 7 6 5 S E 4 5 < Q m C S 3 4 3 < 5 6 7 5 3 : 4 < E 6 F 3 9 E < 7 6 E 8 : 6 E 9 7 < 5 5 : C E 9 6 E 7 < E > @ Q i S 3 ; ; 3 : 4 C D E 5 : 7 T 7 6 C <V 7 4 g D E 5 9 7 4 9 E ; ; 7 5 3 : 4 Y 8 E T E 6 7 6 V 3 5 6 7 5 3 : 4 < Y 7 4 C ; : T 4 D S V E 6 : 8 3 4 F E < 5 3 H 7 5 3 : 4 < Y 7 < T E ; ; 7 < 7C E 9 6 E 7 < E 3 4 9 : 4 < D ; 5 3 4 H 9 : < 5 < 8 : 6 6 7 5 E 7 4 C D 5 3 ; 3 5 d 9 : 4 < D ; 5 3 4 H Q



� � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   ¡ ¢ £ ¤ ¥ ¦ ¢   § ¢ ¨ © ª « ¬  £ ® ® £ ¯ ¤   §   ¦ ¢ § ° ® ± ¯ ²   ¨ ¨ £ ± £ ¯ ¤ § ± ¯ ° ± £ ® £ ± ³´ ®   ¤ ± £ ¤ § ¢ ¦ ¡ £ ¥ ¢   ¤ ¨ £ ¤ ±   ¤ µ £ ¶ ® ¢ § « · ¢ ´ ¦ ¢ ¥ £   ± £ ¯ ¤   ¤ ¨    ¯ ¦ ± £ ¸   ± £ ¯ ¤   ¦ ¢ ² ¯ ¦ ¢ ¥   § ± ¢ ¨ ± ¯ ¨ ¢ ¥ ¦ ¢   § ¢© ª « ¹  £ ® ® £ ¯ ¤ ¨ ° ¢ ± ¯ ² ¢ º ¢ ¦   ¨ ¨ £ ± £ ¯ ¤ § £ ¤ ´ ¦ £ ¯ ¦   ¤ ¨ ¥ ° ¦ ¦ ¢ ¤ ± ³ ¢   ¦ ± �   ¤ ¶ ° ¨ µ ¢ ± ¢ ¨ «» ¼ ½ ¾ ¿ À Á Â Ã ¿ Ä ¼ Å Æ Ç È É Ê Ã ¿ Ç Ë Æ Å Ì Ä ¿ Í ½ Î Ï ¼ Å Ì Ä ¿ Á

Ï Ð Å ¿ Í Ä ¿ ¾ ¼ Å ¿ Ë Å Ð » ¼ ½ ¾ ¿ À ÁÑ ´ ¢ ¦   ± £ ¤ µ ¢ Ò ´ ¢ ¤ ¨ £ ± ° ¦ ¢ § ¯ ² © Ó Ô « Õ  £ ® ® £ ¯ ¤   ¦ ¢ © Ö « Õ  £ ® ® £ ¯ ¤ � £ µ � ¢ ¦ ± �   ¤ ± � ¢ ´ ¦ £ ¯ ¦ ³ ¢   ¦ «× ¯  ´   ¦ ¢ ¨ ± ¯ ± � ¢ ´ ¦ £ ¯ ¦ ³ ¢   ¦ Ø ¢ Ò ´ ¢ ¤ ¨ £ ± ° ¦ ¢ ± ³ ´ ¢ § º £ ± � ± � ¢ ®   ¦ µ ¢ § ± ¥ �   ¤ µ ¢ § £ ¤ ¥ ¯ § ± §   ¦ ¢ ÙÚ � Û   ®   ¦ £ ¢ §   ¤ ¨ ¶ ¢ ¤ ¢ ² £ ± § £ ¤ ¥ ¦ ¢   § ¢ ¯ ² © ¹ « Ó  £ ® ® £ ¯ ¤ £ § ¨ ° ¢ ± ¯ º   µ ¢ ¦   ± ¢ £ ¤ ¥ ¦ ¢   § ¢ §   ¤ ¨ ¤ ¢ º ´ ¯ § £ ± £ ¯ ¤ § Ø¯ ² ² § ¢ ± ¶ ³ § ¢ ¡ ¢ ¦   ® ¦ ¢ ± £ ¦ ¢  ¢ ¤ ± § «Ü � × ¯ ¤ ± ¦   ¥ ± § ¢ ¦ ¡ £ ¥ ¢ § £ ¤ ¥ ¦ ¢   § ¢ ¯ ² © ª « ª  £ ® ® £ ¯ ¤ £ § ¨ ° ¢ ± ¯   ¤ £ ¤ ¥ ¦ ¢   § ¢ £ ¤ ± ¦   ² ² £ ¥ ¥ ¯ ¤ ± ¦ ¯ ® § ¢ ¦ ¡ £ ¥ ¢ §   ¤ ¨� £ ¦ ¢ ¨ ¢ Ý ° £ ´  ¢ ¤ ± ¦ ¢ ®   ± £ ¤ µ ± ¯   ¤ £ ¤ ¥ ¦ ¢   § ¢ £ ¤   ¥ ± £ ¡ £ ± ³ ´ ¯ § ± × Ñ Þ ß · à ª á   ® ¯ ¤ µ º £ ± �   ¤ £ ¤ ¥ ¦ ¢   § ¢ £ ¤¶ £ ¯ § ¯ ® £ ¨ § ± ¦ ¢   ±  ¢ ¤ ± ¨ ° ¢ ± ¯ � £ µ � ¢ ¦ ¡ ¯ ® °  ¢ ¶ ¢ £ ¤ µ § ¢ ¤ ± ² ¯ ¦ ´ ¦ ¯ ¥ ¢ § § £ ¤ µ   ± ± � £ ¦ ¨ à ´   ¦ ± ³ ²   ¥ £ ® £ ± ³ «× � Ñ ´ ¢ ¦   ± £ ¤ µ § ° ´ ´ ® £ ¢ § £ ¤ ¥ ¦ ¢   § ¢ ¯ ² © ¹ « Ö  £ ® ® £ ¯ ¤ £ § ¨ ° ¢    £ ¤ ® ³ ± ¯ ¢ ¤ µ £ ¤ ¢ ¢ ¦ £ ¤ µ   ¤ ¨ ± ¢ ¥ � ¤ ¯ ® ¯ µ ³§ ¢ ¦ ¡ £ ¥ ¢ § ¥ ¯ § ± £ ¤ ¥ ¦ ¢   § ¢ § ¦ ¢ ®   ± £ ¤ µ ± ¯ § ¯ ² ± º   ¦ ¢ ® £ ¥ ¢ ¤ § ¢ § Ø ¤ ¢ ± º ¯ ¦ â ¥ ¯ § ± § Ø   ¤ ¨ ¢ Ý ° £ ´  ¢ ¤ ± ´ ° ¦ ¥ �   § ¢ § «· � × � ¢  £ ¥   ® § £ ¤ ¥ ¦ ¢   § ¢ ¯ ² © ¹ « Ó  £ ® ® £ ¯ ¤ £ § ¨ ° ¢    £ ¤ ® ³ ± ¯ ´ ¦ £ ¥ ¢ £ ¤ ¥ ¦ ¢   § ¢ §   ¤ ¨ µ ¦ ¢   ± ¢ ¦ ° §   µ ¢ ¯ ²¥ ¢ ¦ ±   £ ¤ ¥ � ¢  £ ¥   ® § «ã � · ¢ ´ ¦ ¢ ¥ £   ± £ ¯ ¤ £ ¤ ¥ ¦ ¢   § ¢ ¯ ² © ª « Ö  £ ® ® £ ¯ ¤ £ § ¨ ° ¢ ± ¯   ¨ ¨ £ ± £ ¯ ¤ § ± ¯ ° ± £ ® £ ± ³ ´ ®   ¤ ± £ ¤ § ¢ ¦ ¡ £ ¥ ¢ «

ä å ä æ ç ä ä è é è é ê è ëì í î ï ð ñ å å å ò é é é ó ô õ ö ÷ ø ù ú ô õ ö ÷ ø ùû ö ü ö ý þ ù ÿ ö ÷ � � ù ÷ ù � þ � ÿ � � æ � æ � æ� 	 é 
 	 � ëó � � �ó è  � é ú� ý ö þ ÷ þ ÷ ø ä � � è 	 � � � ë �  � 	 úô � ÷ � ý ö � � ÿ ù ý � þ � ù ÿ � æ å � æ ä � � 
 é 	 � ë 
 é � ë ë é  � � ú� ü ù � � ý þ � þ � � � � å � � � 
 é é � � � ë  � � ú� � ù ý ö � þ ÷ ø ÿ � � � ü þ ù ÿ � � � æ � � � 
 � � � � é  �  � 	 ú! ý � � ù ÿ ÿ þ � ÷ ö ü ÿ ù ý � þ � ù ÿ " � æ ä � � 
 ë 	 � # ë � $ # é  	 	 ú $ô õ ù % þ � ö ü ÿ & � � æ � ä � 
 	  � � � � ë �  � � ú' ù � ý ù � þ ö � þ � ÷ � ÷ ö ÿ ÿ ù � ÿ ö ü ü � � ö � ù �� � � ù � ö ý � % ù ÷ � ÿ ( æ � å � � ë 
 ë � ë # ë é  $ # �  � � ú $' ù � ý ù � þ ö � þ � ÷ ö ÷ � ö % � ý � þ ) ö � þ � ÷ ( ä æ � � � � ë � 
 �  � ë 
 � 	 é �  ë � ú� � � � æ �� � è 
 � � �ó � 
  	 �ó �  è � ú

* + ï , - î . / 0 ( 1 + ï / 2 . î 3 , ï ð 4 5 ì - î 3 , ï



6 7 8 9 : : ; < : =

> ? @ A B C D E F B G ? H I J K L B M N A H M @ O P B G Q I R B D
S T U V U W X Y Z W [ \ S ] ^ Y U _ ] V U U ` a Y ] [ \ U b [ \ c d V U b U Z ] [ Y [ \ S ] ^ Y U W e Z d f g h> ? @ A B i D E F B G ? H I J K L B M N A H M @ O P B G Q I R B j k ? H B G D

l m n o p q o p r s t o q o m p u s u v q T ] W b U w V U ] x U b y V d c z { U | } ~ � } � � � } � � � � � � � ~ � � ~ � � � � � z � z { � y � � � � � ~ � � y � w z � } x �� � � � � � � � � � � � � � � � � � � ~ � w } � � x � � y � � � � � ~ � � ~ � � ~ x � z z } ~ � � z � � � � z � z { � y � � � � � ~ � � �~ � � � w } � � x � ~ � � � x � w { � } � � x � � � w � � x � � | z ~ � � � x � } � x � � z � y � � � w � x z � � � } x �~ ~ � � � w } � � x � ~ � y ~ } � | } � z � w z ~ � � } �   � � � � x � y � � � ¡ � ~ � � ~ � � � x � } � x � � z � y � } � z �~ � w } � � x � � y y � w z ~   � ¢ w z � � � } � £ � � � � �~ ~ ~ � � � w } � � x � ~ � � � z � | � � � � � z y � � x � y � � � � � ~ � � ~ � � � x | } ~ � } � � � } y � � x � � } �� � ~   � � y � } | � } z � y z { � � � � } � x � } � x � � z � y ¤ ¢ ¥ � ¦ § � ¨ } � � ~ � y � � � x � } � x �~   � � � w } � � x � ~ � � ~ x w � � � � � � � � x } �   � � � � x � y � � � � � ~ � � ~ � � � � ~ � � � � � � z � � � �� � z � } } � � � ~ � � y � � � � � � w � z � � � � z � � � � � � z � } � � � � � x z � � � z � } x � }   ~ w � x �© � � � w } � � x � ~ � ª � � � � � � � � � « � � � ¬ � � � � � � � y � � �  � ~ � � ~ � � � x � ~ x w � x x � � | } �   ~ � � x � �~ � w � � � ~ � � ~ � w } � � x � x ~ � x � � � } ~ � x y } � � � � � � } � z � ~ � w } � � x � x � � � � � | } � w ~ � z ~ � � �¤ � � � w } � � x � ~ � ® � � � � ¯ � � ° � � ¬ ª � ± � � � « � � � ¬ � � � � � � � y � � � ² � ~ � � ~ � � � � � z � { ~ � { � } � � � zx � }   ~ w ~ � � w � x z x � � � z { � � ~   ~ � � � � ³ � } � � z ~ � � ~ � � � y z � ´ � x �

µ ¶ · ¸ ¹ º » ¼ ½ ¹ ¾ ¿ À º Á Â Ã Ä Á Â ÃÅ Æ Å Ç È Å Å Å Æ Å Ç È Å Å É Ê É Ë Ì É É É Ê É Ê Ì É ËÍ Æ Æ Æ Í Æ Æ Æ Î Ê Ê Ê Î Ê Ê Ê Ï Ð Ñ Ò Ó Ô Õ Ö Ð Ñ Ò Ó Ô Õ Ï Ð Ñ Ò Ó Ô Õ Ö Ð Ñ Ò Ó Ô Õ× Ò Ø Õ Ù Ú Û Ü Å Å Ç ÝÞ Ú Å Ü ß Û Û ÝÞ à Ë á â ãÏ Ë ä â å æÏ à Ë ä ç â å ãÏ à Ë Ê â è Ê é Ö ã É ä â ê êÏ à æ á è â ç Ö ã× Ò ë Ø Õ ì Ò Ø Õ Ù Ú Ç Ü Û Ç í Ý Ç Ü î ï ï Ë ä é Ê É à å ä é é ç ã æ ä á â Ë à Ë á æ è Ê á Ö ã å ä Ê Ë ê à Ë ç â è â Ë Ö ãð Ø ñ Ù ò ì Ò Ø Õ Ù Ú î Ü ï Ç Å Ý Ú ß Ü Û í ó Ý à Ë ä Ê ç å ã à Ë ä Ë â É ã â ç à é è æ å Ö ã Ë ä å å á à É é è Ë ê Ö ãô Ò Ù Ó õ Ó Ô ë à ö ñ ë ë ã Ú Ç Ç Ü ÷ Û Æ ÝÞ Ú î Ü î ß î ÝÞ á ê ËÏ à å ä Ë É ê ãÏ å ä æ â éÏ à Ë Ë á è é æ Ö ã é ä É Ë êÏ à ê Ë è ç á Ö ã
ø ù ¹ ½ ¿ º ú û ¸ ü ¹ À ¶ ý º À þ ÿ � ¹ ½ � ú ¾ ¹ � Ù ñ ò Ä Ù õ ñ Ù Á Õ Ò Ù � � � Ô Õ Ø Ø ñ � ñ Ù Õ � Ò ë Ø

� � 	 
 � �  � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � �  � � �  � � � ! � � � ! � � � " # $ % & ' ( ) # $ % & ' ( " # $ % & ' ( ) # $ % & ' (* + ( , % - . & ' , ( / ( & 0 ( 1 2 3 4 5 � � 67 3 4 5 3 3 87 9 9 : � � ;" 9 � : < = �" � : � 9 ;" � > 9 ? ) ? 9 ?" � > ; < )* + ( , % - . & ' ( @ + ( & A . - 0 , ( 1 � B 4 5 8 6 4 B C 5 3 D � ? 9 : � ; � ? � : E � = � : ? 9 9 F > ? F ) G � : � 9 = H G � > � ; ) HI % , & . & ' 1 J , K L K + ( , % - . K & 1 D 5 3 C 3 � � 5 D 8 B < : E ; ; � � : � ; 9 G � : � < < H G � � > = ; ) H � : ? E < � 9 > ; � )M . & % & N . % O % & A K - $ ( , , ( / ( & 0 ( 1 B D 3 3 C 4 9 ; = 9 � 9 9 � � � > � 9 ) E ? � = > F F )M . & % & N . % O % & A K - $ ( , ( @ + ( & A . - 0 , ( 1 P � 3 5 � D � � 6 5 4 D C � � : 9 ; < < : F ? ? F � = F > 9 = ) G � : ? < 9 H G < > � � ) HG Q K 1 1 H ( % , & . & ' 1 J K , - $ ( R ( % , S 3 5 � � � T7 S � 5 6 3 3 T7 G � 9 E H" � : E ? ;" G � : < E ? H G � � E > � F ) H � : E = = G ; 9 > E < ) H
M , K L � , . K , � ( % , U 0 A ' ( - - K M K , ( N % 1 -V W � � � � X Y 
 Z � � � [ � � \ ] ^ � � _ X � � ` a � � � �



b c d e f g h i f j

k l m n o p q r s o t l u v w x y o z { n u z m | } o t ~ v � o � � l z u o � l u o t q
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � � � � ¡ � � ¢ � � � � £ � � � ¤ £ � ¥ � ¥ � � � � � � �   ¦ � ¡ �¡ � � � � � � � § � � ¨ � � � ¡ � � � ©ª « ¬  � � � � � � � � � � � � ® � � � � � � � � � � � � � ¯ � ¥ � � � � � � � � � � ¡ ¡ � � ¤ ¦ ¡ � ¤ � � ¡ � ¡ � � � � � � � § � � ¨ ©� � ° � � � � � � � � � ¡ � � § � � ¡ � § � ¡ � �   � � � � � � ¨ � � � ¡ � � � � � � � � � ¥ ± ¡ � � ² � ³ � ± � � � � � ¡ � � �ª ¢ � � � � ´ ² ³ ² � �� � � ° � � � � � � � � � � � ¡ � ¢ � £ � � � ¡ � � � � � � � � ³ µ � � ¢ � � � � £ � � � � � � � § � � � § � � � �   � � �¢ � � ¡ � � ¡ � � £ � � � � � � � � � ¦ � ¡ � � ¶ · ¸ ° ¹ º � » � � � � � � � � � � ¦ � � � �� � � � ° � � � � � � � � � � � � � � � � � � � � ¦ � � � � � � ¦ � � � � � � ³ µ � � � � � £   ¦ � ¡ � � � § � � ¡ � �� � �   � � ¨ � � � � � � � � � ¡ �   ¤ � ¡ § � � � § � ¡ � � � �   § � � ¡ � § � ¡ � � � � � � � � � � �¼ « ° � � � � � � � � � ½  � � � � � � � � ¾  � � ¿ � � ® � � � � � � ² � ¥ � � � � � � � � �   � � � ¦ � � �   ¢ � � � � � ¦ � � £� � � � ¦   � � ¨ � � � � � � � � � � � � � � � � � � � � � � � § � ¨ � � � ¡ � � � � � � � � � � � �     � ¢ � � � � � ¡ � � � �¶ « ° � � � � � � � � � À � � � � � � � Á � � ¿ ½ � Â � � � ¾  � � ¿ � � ® � � � � � � ³ � ¥ � � � � � � �   ¦ � ¡ � � � ¨ � � �   � ¤ ¡� � � � � � � � ¨ � � � ¡ � � �   ¡ � � � � §   � � �   � �   Ã ¨ � � � ¡ � � � � � ¦ � � ¡ � Ä � � � � § � � ¡ � § � ¡ � � � � � � ¡ � �k l m n o Å Æ q r s o t l u v w x y o z { n u z m | } o t ~ v � o � } u Ç t È � l u o t q

É � ½ � Ê � � � � � � � � � � � � � Á ½ � � � � � � � � � � � � � � � � � �   � � � � � � �   � � � � ¡ � � ¢ � � � � £ � � � ¤ £ � ³ � � � � � � � � �   ¦ � ¡ � ¡ � �� � � � � § � � ¨ � � � ¡ � � � ©ª « ° � � � � � � � � � � ³ � ² � � � � � � � � � � � ¡ � ¨ � � � � � ¡ �   � � � � � ¦ �   ¦ � ¡ � � � ¡ � � � � ¡ � � � � ¨ � � £ ¦ ¢   � ¡ �� �   � � � � � � � � � � � � � � ¡ � ¢ � £ � � � ¡ � � � � � � � ¥ ² µ � � ¢ � � � � £ � � � � � � � § � � � § � � � �   � � � ¢ � � ¡� � ¡ � � £ � � � � � � � � � ¦ � ¡ � � ¶ · ¸ ° ¹ º � » � � � � � � � � � � ¦ � � � �¼ « ¹ � � � � � � � � � ½  � � � � � � � � ¾  � � ¿ � � ® � � � � � � ³ � ² � � � � � � � � � � � � £   ¦ � ¡ �   � � � � � � � � � �� � � � � � � � � �   ¤ � � � � � ¡ � � � � � � � ¦ � � � � � � � � � � � � � ¡ �   ¤ � ¡ § � � � § � � ¡ � § � ¡ � � � �   � ¡ � � � § � ¡ � �� � � � � � ¡ � � � � � � � � ¡ ¤ £ � � � � � � � � � � � �   � ¢ � � � � � ¡ � � � �

Ë Ì Í Î Ï Ð Ñ Ò Ó Ï Ô Õ Ö Ð × Ø Ù Ú × Ø ÙÛ Ü Û Ý Þ Û Û Û Ü Û Ý Þ Û Û ß à ß á â ß ß ß à ß à â ß áã Ò Ð Ï Ö ä Ü Ü Ü ä Ü Ü Ü å à à à å à à à æ ç è é ê ë ì í ç è é ê ë ì æ ç è é ê ë ì í ç è é ê ë ìî ï ì ð é ñ ò ê ë ð ì ó ì ê ô ì õ ö ÷ Û ø Ý ù úû ÷ Û ø ù ÷ Ûû ü ß ý þ ÿ �æ þ � ý � � �æ � ý þ ÿ �æ á þ � � � í þ á þæ à � ü � íî ï ì ð é ñ ò ê ë ì � ï ì ê � ò ñ ô ð ì õ Ë ù � ø ÷ � ú ù Û ø ú � � ÿ ü ý � � � ÿ ÿ ý � á ß ß ý þ ß á þ � ü � í 	 ß ý á à ß 
 	 � � ß ÿ í 
� é ð ê ò ê ë õ 	 �  õ õ 
 � ð  �  ï ì ð é ñ ò  ê õ Ý ú ø � � Ü Ý � ø � � ú á þ ý � á þ � ý ü � � ü ý à ß � ü ß � ß � í ß ý ü á � á þ � á à í� ò ê é ê � ò é � é ê �  ñ è ì ð ð ì ó ì ê ô ì õ Ý � ù Ý ÷ ú á á á á þ á 	 ÿ à 
 	 ß ü � ÿ � í 
 	 � 
 	 ÿ � þ � í 
� ò ê é ê � ò é � é ê �  ñ è ì ð ì � ï ì ê � ò ñ ô ð ì õ � Ý � ø Ü � � Ý ÷ ø ù � � á ÿ ý á ß ÿ á � ý ü á � þ à � � � � ß í 	 ÿ à � 
 	 ß � á ÿ í 
� é ð ê ò ê ë õ 	 �  õ õ 
 �  ð ñ è ì � ì é ð � Ý ø � Ý ú �û Ý ø � � �û á ý � à ßæ 	 � ý � � � 
æ þ ý ÿ � á 	 á ÿ þ � à ÿ í 
 � ý à á ü 	 á � � � � á í 

� � Ï Ó Õ Ð � � Î � Ï Ö Ì � Ð Ö � �  Ï Ó ! � Ô Ï " # Õ Ö Ð Ï $ Õ Ð Ï Ó � ð  � Ú ð ò  ð × ì é ð % ô � ë ì ñ ñ  �  ð ì � é õ ñ

Ë Ì Í Î Ï Ð Ñ Ò Ó Ï Ô Õ Ö Ð × Ø Ù Ú × Ø ÙÛ Ü Û Ý Þ Û Û Û Ü Û Ý Þ Û Û ß à ß á â ß ß ß à ß à â ß áã Ò Ð Ï Ö ä Ü Ü Ü ä Ü Ü Ü å à à à å à à à æ ç è é ê ë ì í ç è é ê ë ì æ ç è é ê ë ì í ç è é ê ë ìî ï ì ð é ñ ò ê ë ð ì ó ì ê ô ì õ ö Ý Ü ø Ü ÷ úû Ý Ü ø � � �û � ý � ÿ �æ � ý þ ü ßæ á � üæ ß � ÿ ü í ÿ ü ßæ ÿ � þ � íî ï ì ð é ñ ò ê ë ì � ï ì ê � ò ñ ô ð ì õ Ë Ý Ý ø � Ü � Ý Ý ø Û ÷ Ý ü ý ü � ü ü ý � ü ü 	 ß � à 
 	 � � � þ í 
 	 ü ß � 
 	 þ � ß � í 
� é ð ê ò ê ë õ 	 �  õ õ 
 � ð  �  ï ì ð é ñ ò  ê õ � Ý ø ÷ Ý ú � � ú � Û � á ý á á ß ü � ü ÿ á ü þ � � � � í á ý à � þ 	 þ � � � á í 
� ò ê é ê � ò é � é ê �  ñ è ì ð ð ì ó ì ê ô ì õ � Ý Ý ÷ á ÿ ß � 	 á ÿ 
 	 þ à � à à í 
 	 á � 
 	 ÿ á � � ÿ í 
� ò ê é ê � ò é � é ê �  ñ è ì ð ì � ï ì ê � ò ñ ô ð ì õ � � ø Ý Û ù Û ø ÷ ù � ß ý ß á � á ý � à ü � á � á ü � ÿ ß í 	 ß ü ß 
 	 � � � � í 
&  õ õ �  ð ñ è ì � ì é ð � � ø � Ý Û �û � � ø � ú ÷ �û 	 á ý à � � 
æ 	 á ý á � ß 
æ � � 	 � � þ � í 
 á ý � � ÿ 	 ß � � á ü í 

� � Ï Ó Õ Ð � � Î � Ï Ö Ì � Ð Ö � �  Ï Ó ! � Ô Ï "  Ð Ò Ó ' $ Õ Ð Ï Ó � ð  � Ú ð ò  ð × ì é ð % ô � ë ì ñ ñ  �  ð ì � é õ ñ



( ) * + , - . / , 0

1 2 3 4 5 6 7 8 9 7 : 4 ; < = > = ? < > @ > = A B C D E F E G H E = A < C I F E J K L M N O P Q : R R : K 4 S T 7 U K V : W V 7 6 S 7 X U9 7 6 Y : 5 : 4 W 5 K 9 U 9 8 4 S U V 7 4 7 Z S : Y : S 7 4 S [ W 6 8 4 U : 4 R : 7 T K L U 8 \ 7 9 K 4 9 U K 6 Q Z 8 U 7 6 8 9 9 7 U 9 O] ^ _ ` a b b c d e f ^ f g e ^ ` ^ f h i j k a l l a m a f n a o c
p i j a o l a ` ^ j a h j i ] ^ _ ` a b b cq 2 r = C E F E J C : 9 R K Z 7 6 U V 8 4 U V 7 s 6 : K 6 t 7 8 6 S T 7 U K 8 S 7 5 6 7 8 9 7 : 4 : 4 U 7 6 7 9 U 6 8 U 7 9 Ou 2 v C D E F F E w E = I E J : 4 5 R T S 7 Y 8 6 : K T 9 T 4 x 6 7 W T R 8 U 7 S 8 5 U : Y : U : 7 9 9 T 5 V 8 9 U K Z 7 6 R 7 8 9 7 6 7 Y 7 4 T 7 9 y7 4 7 6 W t W 7 4 7 6 8 U : K 4 6 7 Y 7 4 T 7 9 y 5 K 4 9 T R U : 4 W 8 5 U : Y : U : 7 9 8 4 S 5 K 4 U 6 8 5 U 7 S 9 7 6 Y : 5 7 6 7 Y 7 4 T 7 9 Oz V 7 : 4 5 6 7 8 9 7 : 4 U V 7 L K 6 7 5 8 9 U : 9 Q 8 : 4 R t 6 7 R 8 U 7 S U K 4 7 Z 9 K T 6 5 7 K L 6 7 Y 7 4 T 7 L K 6 U V 7 9 8 R 7K L Z K K S O] ^ _ ` a b { c d e f ^ f g e ^ ` ^ f h i j k a l a | } a f h e j n l a o c
p i j a o l a ` ^ j a h j i ] ^ _ ` a b { cq 2 ~ < = > = ? < > @ > = A B C D E F E G H E = A < C I F E J V 8 Y 7 : 4 5 6 7 8 9 7 S M � O � Q : R R : K 4 K Y 7 6 U V 7 s 6 : K 6 t 7 8 6Q 8 : 4 R t S T 7 U K 8 4 : 4 5 6 7 8 9 7 : 4 @ B = � C E F � A E � C H > � � E = C J S T 7 U K U V 7 8 5 � T : 9 : U : K 4 K L 4 7 ZS 7 X U 8 4 S 8 4 : 4 5 6 7 8 9 7 : 4 U V 7 A < w < A E = A � � F > = C < = @ < E I B ; C > G E J S T 7 U K 8 S S : U : K 4 9 U K T U : R : U ts R 8 4 U : 4 9 7 6 Y : 5 7 8 4 S 8 S : Y : S 7 4 S K L N O � � � K 4 Z 8 9 U 7 Z 8 U 7 6 8 4 S 9 U K 6 Q Z 8 U 7 6 6 8 U 7 X 8 9 7 S8 9 9 7 U 9 y 7 L L 7 5 U : Y 7 � 5 U K X 7 6 � y � N � N Ou 2 � B = � C E F � A E � C > H H F B H F < > C < B = E G H E = A < C I F E J � < = C E F E J C � F E H > � � E = C � > = A > � B F C < � > C < B = �8 6 7 L K 6 7 5 8 9 U U K S 7 5 6 7 8 9 7 M � O N Q : R R : K 4 S T 7 U K U V 7 X T S W 7 U 7 S S 7 X U : 9 9 T 8 4 5 7 L K 6 U V : 9 L : 9 5 8 Rt 7 8 6 X 7 : 4 W V : W V 7 6 U V 8 4 8 5 U T 8 R S 7 X U 8 5 � T : 6 7 S O1 2 � < w < A E = A � � F > = C < = @ < E I B ; C > G E J V 8 9 X 7 7 4 L K 6 7 5 8 9 U U K S 7 5 6 7 8 9 7 M N O � Q : R R : K 4 S T 7 U KR K Z 7 6 5 8 s : U 8 R 8 S S : U : K 4 9 8 9 8 U � 8 6 5 V P � y � N � � Z V : 5 V S 6 : Y 7 9 U V 7 X 8 9 : 9 L K 6 U V 7 S : Y : S 7 4 S O

� � � � � � � � � � � � � � � � �   � � �¡ ¢ ¡ £ ¤ ¡ ¡ ¡ ¢ ¡ £ ¤ ¡ ¡ ¥ ¦ ¥ § ¨ ¥ ¥ ¥ ¦ ¥ ¦ ¨ ¥ §© � � � � ª ¢ ¢ ¢ ª ¢ ¢ ¢ « ¦ ¦ ¦ « ¦ ¦ ¦ ¬  ® ¯ ° ± ² ³  ® ¯ ° ± ² ¬  ® ¯ ° ± ² ³  ® ¯ ° ± ²´ ° µ ² ¶ ² · µ ¸ £ ¹ º» £ ¼ º» § ¥ ½¬ § ¾ ¿¬ À Á ½ Â¬ À ¥ ¾ Ã Ä Å ³ Â À § ¦ Â¬ À Æ Ã § Å ³ ÂÇ µ ® ² ¶ � È É Ê ¼ ¡ ¢ Á Ä ¥ Á § Ä Å ¾ ¿ Ã ½ ¥ ³ ¾ § § ¥ Ã ½ Å ³� Ë µ ¯ Ì Í Î ° ¯ ° Ï Î ¯ Ì ¯ ° Ð Ë µ ® ² ¶ ¶ ² Ñ ² ° Ò ² ¹ ¡ ¡» ¹ Ó º» Ä ¿ §¬ Ä ½ Å¬ À § ¥ Â¬ À ¥ Ã ¦ ¥ ³ Â Æ §¬ ¿ Ã Á Ä ³
� Ô Õ � Õ � Ô � Ö � Õ � � � × � � � � Ø � Õ � � � Ù ¶ Ë Ú   ¶ Î Ë ¶ � ² ¯ ¶ Û Ò Ð ± ² µ µ Ë Ù Ë ¶ ² Ï ¯ · µ

Ü Ý Þ ß à á â ã ä à å æ ç á è é ê ë è é êì í ì î ï ì ì ì í ì î ï ì ì ð ñ ð ò ó ð ð ð ñ ð ñ ó ð òô ã á à ç õ í í í õ í í í ö ñ ñ ñ ö ñ ñ ñ ÷ ø ù ú û ü ý þ ø ù ú û ü ý ÷ ø ù ú û ü ý þ ø ù ú û ü ýÿ û � ý � ý � � � û � � û ü � ý � � � ý � � Ü � 	 
 í �� 
 	  ì ì� � � � � �÷ � � � ñ ñ÷ � � � �÷ � ò � ð ð þ � � � � ò �÷ � ò ò � � � þ �� ý � ú � � ý û � � û � � û ü � ý � � � ý � � Ü ì ì 	 � î 
 ì î 	 � � � ò � � ò � ñ ò � � � ñ � � � ò � � � � þ � ò � ò � � � � � � ñ � þ �� � � � � �  ú � � � û � ! � ý � � � � � " � # û � Ü ì �  ì ì � ò � ò ò � � ò � � � ð � þ � ð � � � ò ò � ð � þ �ê � $ � � ý û � ó ü � ú û � � û � � ý # � ! � ú % ý � & 
 	  � � 
 	 
 ì 
 � � � � ñ � � � � ñ � ð ñ ò � � ð � þ � ð ò ò � � � � ñ � þ �' � ù ý � ( 
 î 
 í ò � � � � ò ð � � ð � � ð ò þ ò ò � ð � � � � � þé � � ú � ! � û ú û " � ú � ú û � � � ù ý � ý % � ý û � � � # � ý � ) � � 	 ( 
 í� � � 	 � � 
� ð � � � ñ ð÷ ð � � ð � �÷ ò � � � �÷ � � ò ð þ � ð � ñ � � �÷ � � � � ò þ �
â * + æ + å * æ , æ + Þ ã á - à ä à . / à + Þ * á Ý ä à ç 0 � � � ë � � � � è ý ú � 1 # � ü ý � � � 0 � � ý " ú � �



2 3 4 5 6 7 8 9 6 :

; < = > ? @ A B C ? = D E ? F G H I H J K = L E ? F G H I ? B

M N D ? O F ? > < D ? P D N ; < = > ? @ A BQ R S T U V W X V Y U Z V W [ \ ] \ ^ _ ] ` Z U Z a b c d e f g h i i h a j k l m n h j o p n l q n r c f e s g h i i h a j b p a g t k n u p h a pv n l p l q l p n q w i t a b c x x e f g h i i h a j h j j n y r n z t e{ R S T Z U V | T U V W X V Y U Z V W [ \ ] \ ^ _ ] ` Z U Z a b c } ~ e � g h i i h a j k l m n h j o p n l q n r c f e } g h i i h a j b p a gt k n u p h a p v n l p l q l p n q w i t a b c } ~ e s g h i i h a j h j j n y r n z t e� R � U ` W � | T U V W X V Y U Z V W [ \ ] \ ^ _ ] ` Z U Z a b c x e } g h i i h a j k l m n h j o p n l q n r c f e x g h i i h a j b p a g t k nu p h a p v n l p l q l p n q w i t a b c � e d g h i i h a j h j j n y r n z t e; < = > ? @ � B � � ? F < D H J K � ? O � > D O = L � I D H G H D L B
M N D ? O F ? > < D ? P D N ; < = > ? @ � BQ R � V _ � � T U V X T ] U \ [ \ U \ V Z n l p j h j � q k l m n h j o p n l q n r b p a g t k n u p h a p v n l p i a q q z v c ~ e �g h i i h a j r w n t a t k n b l o t a p q l q u p n m h a w q i v n � u i l h j n r e{ R � ^ W V _ � � T U V X T ] U \ [ \ U \ V Z n l p j h j � q a b c f e s g h i i h a j k l m n r n o p n l q n r c f e ~ g h i i h a j b p a gt k n u p h a p v n l p r w n t a l j h j o p n l q n h j a u n p l t h j � o a q t q b a p t k n i n l o k l t n l j r r n y l t n p h j �b l o h i h t h n q l j r l i i a o l t h a j a b l r g h j h q t p l t h m n o a q t q e

� � � � � � � � � � � � � �� � � � � � � � � � � � � �   ¡ ¢ £ ¤ ¥ ¦   ¡ ¢ £ ¤ ¥§ ¢ ¨ ¥ © ª ¥ © « ¬  ¥ ®¯ £ ¨ ¥ © ¥ ® ¨ ° £ ± ° £ ¤ ¨ ¥ © ² ³ ¥ ´ ¨ � µ ¶ · ¸¹ � º » � »� ¼ ½� ¾ ¿ » ¦À ¥ Á ¢ Â ² ¥ £ ¨ ° £ ± ° £ ¤ ¨ ¥ © ² ³ ¥ ´ ¨ ¸ µ Ã Ä ¶ ¾ º � � � Å » Å Æ ¿ Æ ¦Ç ² ° © ¨ ¬ È ¢ ¨ ¬ ° £ ° É ³ ¥ ´ ¨ ³ ¬ ®  ° Ê £ ¨ Ä � » » ¼ � � ¿ ½ ¦Ë � � Ì Í Î � Ï � � � Ð Ñ Ò Ó Ò Ô Õ Ó � � � Ö × Ì � � Ð � � Ð Ñ Ò Ó � � Ø Ä µ � � �¹ » º » ½ �� ¾ � Æ� Ù ¿ Ù ¦§ ¢ ® ¨ ¥ Ú ¢ ¨ ¥ © ª ¥ © « ¬  ¥ ®¯ £ ¨ ¥ © ¥ ® ¨ ° £ ± ° £ ¤ ¨ ¥ © ² ³ ¥ ´ ¨ Ã µ � Û Ä¹ Å º Å » ½� Ü � Ù Å Ý� Ü » ¿ � ¦ ÝÀ ¥ Á ¢ Â ² ¥ £ ¨ ° £ ± ° £ ¤ ¨ ¥ © ² ³ ¥ ´ ¨ � � µ � ¸ Û ½ º ½ » ¾ � ½ ¾ Å ¿ � ¦Ç ² ° © ¨ ¬ È ¢ ¨ ¬ ° £ ° É ³ ¥ ´ ¨ ³ ¬ ®  ° Ê £ ¨ · ¸ ½ � ¾ ¾ ¿ ¾ ¦Ë � � Ì Í Î � Ï � � � Ð Ñ Ò Ó Ò Ô Õ Ó � � � Ö × Ì � � � × Ì � � Ð � � Ð Ñ Ò Ó � � Þ � Ã µ ¶ � Û¹ � Å º ¾ � Å� � � »� � ¿ ½ ¦ª ¨ ° © ² Ú ¢ ¨ ¥ © ª ¥ © « ¬  ¥ ®¯ £ ¨ ¥ © ¥ ® ¨ ° £ ± ° £ ¤ ¨ ¥ © ² ³ ¥ ´ ¨ ¶ ¶ ¸¹ » � ¼� Å Æ� Ù ¿ ¾ ¦À ¥ Á ¢ Â ² ¥ £ ¨ ° £ ± ° £ ¤ ¨ ¥ © ² ³ ¥ ´ ¨ � µ ¶ ¸ ß � º Å ¾ Å � � ¾ � » ¿ � ¦Ç ² ° © ¨ ¬ È ¢ ¨ ¬ ° £ ° É ³ ¥ ´ ¨ ³ ¬ ®  ° Ê £ ¨ � Ä � Å Å � Å ¿ � ¦Ë � � Ì Í Î � Ï � � � Ð Ñ Ò Ó Ò Ô Õ Ó � � � Ö � � � Ð à × Ì � � Ð � � Ð Ñ Ò Ó � � á � µ � � ß¹ � º Æ Ù �� � ¾ »� � Å ¿ � ¦

â � Ï � ã � Ð Ñ Ò Ó Ò Ô Õ Ï ä ã � Ð Ñ Ò Ó �

å æ ç è é ê ë ì í é î ï ð ê ñ ò ó ô ñ ò óõ ö õ ÷ ø õ õ õ ö õ ÷ ø õ õ ù ú ù û ü ù ù ù ú ù ú ü ù ûý ì ê é ð þ ö ö ö þ ö ö ö ÿ ú ú ú ÿ ú ú ú � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � 	 
 � � � � �  � � � � � � � � � � ÷ õ � ÷ � � �� � � � � � � �� û ú �� � � � � �  !� � � " # #� � û ú ù $ " � � ! � � �  �� � � ú $ � # � !% � & � � 	 
 � � � � �  � � � � � � � � å � õ � ' � � � # # � ù � � ù � " ! � � � $ ú ù � ! � û " ú ! � � � $ ù  � !( � & � � � � � � 
 ) � � ! � ÷ ÷ � * � ö �� � � � � ' � �� � � û� � � � û ù � !� � � # " �� � û û � $ � # � ! � � ù û �� � � û $  � � !+ & ) , ô & � ) & ñ � � & - 	 � � � � � ) + ) & �  � � �. / é í ï ê 0 1 è 2 é ð æ 3 ê ð 4 5 � î ê 0 6 0 ê 5



7 8 9 : ; < = > ; ?

@ A B C D E B C F G A H I F E A H F J E K L F J D M K F J F N K J D @ A O L H E K F P Q E J F G J H G B R I M @ Q S J B N L T O J H A G E L U Q V W @ XY J F G Z L L [\ ] ^ _ ^ ` a _ a b c d ^ ` a e c ` f d f ` g h ` i a \ j j k c l ` f l b m ` ^ l e ^ _ e ] n k ^ _ e o \ j m n p _ a q c f _ a ] r ^ d f s ^ t u ^ ` a _ h ` k _ a v k _ `s f l ^ l j f ^ d _ a ] c d ` ] c ] f l b w x y m z { i a | m } \ y n _ a q c f _ a ] r ^ d f s ^ t u ^ ` a _ ` k _ a v k _ ` f l ^ j j k _ e ^ l j a ~ f ` i ` i a| m } \ y n r ^ l e � k k � z { ^ � d a � � � a d k ~ _ a j k l j f d a ] ` i a _ a ] c d ` ] � a ` ~ a a l w x y m ^ l e ` i a | m } \ y n r ^ l e � k k � �� J Z D A � � � @ A N L F N K D K J E K L F I M @ Q E L U Q V W @ X �

U L E A B H A D J E A G E L � J Z D A � � �� v a _ ^ ` f l b _ a � a l c a ] ^ _ a ` i a ] ^ � a c l e a _ � k ` i w x y m ^ l e ` i a | m } \ y n r ^ l e � k k � z{ i a � ^ f l e f s s a _ a l j a ] _ a d ^ ` a ` k _ a v k _ ` f l b _ a q c f _ a � a l ` ] ] c _ _ k c l e f l b ` i a _ a j k b l f ` f k l k s � ^ _ f k c ] a t v a l e f ` c _ a ]^ ] s k d d k ~ ] � \ p � � � � � � � � � � � � � � � � � � � � � � _ a v _ a ] a l ` ] ` i a ^ j j _ c ^ d k s c l v ^ f e j k l ` _ f � c ` f k l ] ` k ` i av a l ] f k l v d ^ l ^ l e f ] l k ` j k l ] f e a _ a e ^ l a t v a l ] a s k _ | m } \ y n r ^ l e � k k � _ a v k _ ` f l bv c _ v k ] a ] zn p { i a � � � � � � � � � � � � � � � � � k l d k l b ` a _ � e a � ` ^ _ a _ a j k b l f � a e ^ ] ^ l a t v a l ] a s k _| m } \ y n r ^ l e � k k � _ a v k _ ` f l b v c _ v k ] a ] � c ` ^ _ a l k ` ^ l a t v a l ] a c l e a _ w x y m z� p � � � � � � � � � � � � � � � � � � � � � � � � � � � �   � � ¡ � � � � � � f ] l k ` ^ l a t v a l ] a s k _ | m } \ y nr ^ l e � k k � v c _ v k ] a ] h i k ~ a � a _ h f ` f ] k s s ] a ` � g ` i a _ a � k � ^ d k s ` i a ^ � k _ ` f � ^ ` f k l k sj k l ` _ f � c ` a e j ^ v f ` ^ d z w x y m _ a q c f _ a ] � � � � � � �   � � ¡ � � � � � � � ` k � a ` _ a ^ ` a e ^ ] ^ d k l b ` a _ �d f ^ � f d f ` g ^ l e ^ � k _ ` f � a e h _ a ] c d ` f l b f l i f b i a _ d k l b ` a _ � d f ^ � f d f ` f a ] ^ l e d k ~ a _ a q c f ` g k l` i a ] ` ^ ` a � a l ` k s s f l ^ l j f ^ d v k ] f ` f k l z¢ p { i a £ � � � �   � ¡ � � � � � � � � � � � � ¡ ¤   � � � � � � � f l j d c e a ` i a ^ e e � ^ j � k s b ^ f l ] k l ` i a e f ] v k ] ^ dk s c ` f d f ` g v d ^ l ` f l ] a _ � f j a ^ l e w x y m _ a q c f _ a ] j k � v k l a l ` f � ^ ` f k l k s ^ ] ] a ` ] ^ l e ] i k _ ` a _c ] a s c d d f � a ] _ a ] c d ` f l b f l i f b i a _ e a v _ a j f ^ ` f k l ` i ^ l c l e a _ | m } \ y n r ^ l e � k k �_ a v k _ ` f l b z

¥ ¦ ¥ § ¨ ¥ ¥ © ª © ª « © ¬ ® ¯ ° ± ² ¦ ¦ ¦ ³ ª ª ª´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ½ ¿ À Á Â ½ ½ Ã ¼ ¿ Á ¿ Ä À Å Æ Ç ¥ §È É Ê ¬ Ë ªÌÍ Î Î ¿ ¹ ¿ Ï ¸ Ã À ¾ » ½ ¿ À Á ¹ ¿ ½ Ð » ½ ¿ À ½ Ñ Ç Æ Å Ò Ç Ó Ê Ë Ô É· Õ Ö × ¼ Ã ¸ × Î ½ Ö × » ¼ Á ¿ ¸ Á » Ã Ø » Ã Ù º ½ ¿ × À Ú Û § Å Æ § Å ¦ Ü Ý ¬ Ô Ê É ª Þ ßÍ Î Î Î ½ » ¼ ½ ¸ Á Ã × Á ¹ ¿ ½ Ð » ½ ¿ À ½ ¹ ¿ ¸ ¹ ¿ × ¼ Á Ö Õ × ½ Î Ã À À ½ × À à § á Æ â ¦ § ¬ ã Ê ª Þ Ë· Õ Ö × ¼ Ã ¸ × Ã º ¹ ¼ × Á ä Ã × Á ¹ ¿ ¹ å ¸ ¹ ¿ × ¼ Á Ö Õ × ½ Î ¸ Ã » Á × Ã Ø à Û § á Æ â ¦ § Ü Ý ¬ ã Ê ª Þ Ë ßÍ Î Î Â Ã ¼ Á ¹ Õ À Î ½ » ¼ ½ ¸ Á Ã × Á ¹ ¿ Ã Î æ Õ À × º ½ ¿ × À ç § Æ § ¥ ¥ ¬ Ê É Ó ªè · é Í ¶ ê ½ Ã ¼ ¿ Á ¿ Ä À Ý Ø ¹ À À ß ë Å §È Ý É Ê ¬ © Ë ßÌ
ì ° í ® î í ï ð ° ñ ò ì ó ¯ ®  ó ô Ñ ì Ú



õ ö ÷ ø ù ú û ü ù ú
ý ø þ ÿ � � þ � � þ � � � � � � � � 	 
 � 
 � � � � 	 	 
 ÿ  � � � � � � �� �  � � � � � � � � ÿ �  � 
  � � � � � � � � � � � � � �

 ! " # $ % & ' ( ) ! ) $ * $ + ) , - . ! / + 0 + 1 2 ! + 3 4 , * 5 / $ 6 $ + 2 0 7 $ . ! / + 0 + 1 2 8 9 : ; ( < '

= , ) $ 2 / $ # ! ) $ 3 ) ,  ! " # $ % & '> ? @ A B C A D E F G H I E B C J E K E B D ? I L H G M F N ? O F E F ? M ? B F G L P E H B A B Q I E B C � G M R H ? N ? B I A S ? P E H B A B Q I E H ? E I L G K K G T I U� V W X Y Z [ \ ] ^ _ Z Y ` Y ^ a Y b G L c d d e f g M A K K A G B E H ? c h f i M A K K A G B N A Q N ? H F N E B F N ? R H A G H @ ? E H fj ? F E A K I N E S ? J ? ? B C A I D k I I ? C A B R H ? D ? C A B Q R E Q ? I fl V W X Y Z [ \ ] ^ _ Y m X Y ^ n ] \ a Z Y b G L c d d d f e M A K K A G B E H ? c o f p M A K K A G B N A Q N ? H F N E B F N ? R H A G H @ ? E H fq N A I A I R H A M E H A K @ F N ? H ? I k K F G L F N ? L G K K G T A B Q L E D F G H I UE f r B D H ? E I ? A B C ? R H ? D A E F A G B E B C E M G H F A s E F A G B ? t R ? B I ? G L c d f u M A K K A G B E I E H ? I k K FG L E C C A F A G B I F G k F A K A F @ R K E B F A B I ? H S A D ? fJ f r B D H ? E I ? A B E D D H k ? C R ? B I A G B ? t R ? B I ? G L c d f u M A K K A G B E I E H ? I k K F G L F N ? E D F k E H A E K? t F H E R G K E F A G B E F @ ? E H ? B C � H ? I k K F A B Q A B E N A Q N ? H ? I F A M E F ? L G H F N A I D k H H ? B F L A I D E K@ ? E H f� V v ] ^ [ ^ w ] [ x [ ^ n y \ z Y Z Z Y ` Y ^ a Y b N E S ? C ? D H ? E I ? C c u f p M A K K A G B L H G M F N ? R H A G H @ ? E HH ? K E F A B Q F G K G T ? H E M G H F A s E F A G B G L D G B F H A J k F ? C D E R A F E K fj V v ] ^ [ ^ w ] [ x [ ^ n y \ z Y Z Y m X Y ^ n ] \ a Z Y b N E S ? C ? D H ? E I ? C c u f i M A K K A G B L H G M F N ? R H A G H @ ? E H fq N A I A I E H ? I k K F G L Q E A B I G B I E K ? G L S ? N A D K ? I G L L I ? F J @ K G I I ? I G B C A I R G I E K G L G F N ? H E I I ? F I f{ ) ) ! | 6 * $ + ) 2� F F E D N M ? B F d U } R ? H E F A B Q ~ ? I k K F I L G H j ? D ? M J ? H g d � p u p d� F F E D N M ? B F p U � ? B C G H O R ? B C ~ ? R G H F F G j ? D ? M J ? H g d � p u p d

� � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � �   ¡ ¢ � �£ � � ¤ ¥ ¦ � �� § ¥ ¨ © �� § ª ¤ �� � � � � � � � � � « � � � ¬ � � � � � �  � � � ¡ ¢ ® � � � ¯ ¥ � � ¨ ¦ ¥ � ¦ ¤ ¤ ª § �° � � � � � � � ± ² ³ � � ´ µ � ³ ¶ ³ � � � � � � ³ � � · � µ ³ � � µ � � � � ¸ � � ²� � ¬ ³ � � � � � � � � � � � � � � ¬ � « � � � ¬ � � � � � � � ¡ ¹ ¢ � ± � ¥ ¯ § ¯ ´ ¤ ¥ ¯ � ¯ ± � ¨ � ª © � ´º � � � � ¸ � � ² � � ¬ ³ � � � � � � � � � � � � » �   ¡   ¼ � � ¤ ¥ ¯ © © ± � � ¯ ´ ± � ª ¤ � ´º � � � � ¸ � � ² � � ¬ ³ � � � � � « � � � ¬ � � � � � � ½ � � ¡ ¢ ¹ ¹ § ¥ ¯ ¤ � ¨ ¦ § ¨ ª § �¾ ³ � � ² ¸ ³ ¶ � � � � � � � � � � � � � � � � � � µ ³ � � � � ¿ � � � À ¡ ¼ � �£ Á ¥ � ¯ �� Á ¥ ¯ ¯ �� � � ¦ ª § �
Â Ã Ä Ä Å Æ Ç È � É » � Ä Ê Æ � Ë � Ì � Ç Í � Î Å Æ Ì Ç Ì Ï �

Ð Ñ Ò Ñ Ó Ô Õ Õ Ö × Ñ Ò Ø Ù Ú Û Ö Ü Õ Ñ Ý Ñ ÔÞ Ý Ô Õ Õ Ñ ß ØÐ Ô Ó Ù à á â á á ã â ä ã á âä á à å æ à á ç è â å é â â é



ê ëìíî ïðñ

òóôõöó÷øóùúû
üýóüþõùúþÿùó
ùú�úýù�ööõýó
ý�õóôê�ÿõùõ�ý �õöûÿ

þú�ú��úû�î ����î	
 �� ï��ë�� ��
� ������

þ í�í�� í��î	
 �� ï��ë�� ��
���î�
����
����� ë�ìí � ë�ìí

ó ��í� � ! "��#$% ! �&� �$' ��&� #(") *�+ #$% &
,- ./001
/, .-/�1
23 .��31
�� .,�21
�� 4�5

6 #�#) *�7+ #& ! "&% 89#�&�� ��:#&�$' �8$% ���% "�+
�/ ./���0 .�30�0 .�//;
� .002<;�� 4�5<

= $7)++ #' &#�*) �#�#*#$"#&
�� .3�/�- .2���3 .�2,
� .�-/0 4�5

> �+)? �@6 #:) 8$�+� "$) �) A�+) % B
�
�� .0��
�� 4�5

C $*#$% 8�B

� .���� .�3/� .���
�0� 435

D �#A�)' &

� .��-
3�-� ./0�
� .����2, 4�5

��� .�2,-, .,023- .-���
� .20��� 4-5

C $% �$:)7+ #�&&#% &

�- .����0 .,���� ./33
� .�0�0 435

! �A) % �+ E8�F) $A�8:�#&&
,- .///// .��-�� .-�3�
2 .��,�/ 405

= %)+) % BA+ �$%) $&#�*) �#
� .�2� .0��� .�2/ .��-� .�3� .�3�;
� .�--<;� 4�5<

G 8% �+ �&&#% &

� .22� .2�2� .2�2 .,0/� .2�� .,-��
0 .0/-� 4�5

6 #:"+ �% 8�B' #? #���+ ���8"$%
� .200� .,,-� .,��
;�-�<;
0 4�5<

ù ï� ëH ë��í� �ë�� �íì�H ë� ï�I� íð í��ëH ë��ï���î �JJJ �ñîî�
î �Jî K ��JJ�
î �J�J ��î��
� K �LM K�
î Nñ 

ô
 ë�
H
 �
 í� ! "��#$% D �B�7+ #&�$' ����"�+ &
G ��' #

- ./00�� .�,��� .,22;
� ./3/<;�2 4�5<

O 8$ P% ��' #

2 .30�2 .,�2, .�-�
�/,/ 4/5

C $% #�#&% 8$+ 8$:% #�9' #7 %
� .2�0� ./�3� .�,/
;3�<;/ 425<

> �+)? �@6 #:) 8$�+� "$) �) A�+) % B
2 .�/-
,2/
�� .0�2/0/ 435

! 8$% ���% 8��$' �"&% 89#�' #A8&) % &
� .��2� .�3/� .��/
;/�<;� 4�5<

! "��#$% A8�%) 8$8?' #? #��#' �8$% �)7 "% #' ��A) % �+�2 ./3��2 .233�2 ./3�
-�� 4,5

! "��#$% A8�%) 8$8?+ 8$:% #�9' #7 %
23 .-�3�� .//-�� .//-�
3 .�2-��0 4-5

= $#��$#' �#*#$"#

� .-0�� .��,
/,�
;/2<;� 435<

3- .��0/3 .�30/3 .0�,�
� .,2�/� 4/5

Q #? #��#' �8$% �)7 "% #' ��A) % �+
330 .0/�30, .�3033� .-�,�
� ./,,� 4�5

R 8$:% #�9' #7 %

�0/ .��-��2 .�/2��2 .��,;�
3 .3�/<;�2 4�5<

S 9A+ 8B##7 #$#?) % 87+) :�%) 8$
3� .2,20� .��00� .0-,�
� .2/0�, 4�5

G 8% �++) �7)+) %) #&

� .��2 .2,�� .��- .,�/� .��� ./�2�
2 .3�3� 4�5

ú T�
 � I U ��"9"+ �% #' 8%� #��89A�#� #$&) *#+ 8&&
;�- .,3�<;�, .2/�<;�- .,3�<;
� .���<�� 4�5

U ��"9"+ �% #' &"�A+ "&
�2� .�����2 .�,���� .2,�
/ .-,-� 4/5

G 8% �+ #(") % B

��� .223��0 .0�-��� .003
� .0�-� 4�5

ù ï� ëHH
 ë�
H
 �
 í�ë�� íT�
 � I
î �JJJ �ñîî�
î �Jî K ��JJ�
î �J�J ��î��
� K �LM K�
î Nñ 

ö �ï�ê �
 ï�V íë�



W XYZ[ \]̂
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Halifax Water 2022/23 Capital Budget

Long Term Vision

Halifax Water’s 2019 Integrated Resource Plan identifies a 30-year 

capital investment plan valued at $2.7 Billion

Project Drivers

• Asset Renewal

• Compliance

• Growth
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Infrastructure Drive No. 1 – Asset Renewal

Infrastructure Driver No. 2 –
Regulatory Compliance
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Infrastructure Driver No. 3 –
Regional Growth

Recommended IRP Expenditures by Driver over 30 
Years
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30-Year Expenditures by Asset Class

Halifax Water 2022/23 Capital Budget
IRP Projected Expenditures
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Halifax Water 2022/23 Capital Budget

Overview

• Halifax Water develops an annual One Year and Five Year Capital Budget

• Identifies capital projects that helps ensure we provide our services in a cost effective and 

efficient manner with a focus on long term integrity of our systems

• Capital projects defined as newly acquired or constructed item with value greater than 

$5,000 and a life expectancy beyond one year

• Capital Budget development is led by Engineering & TS with cross corporate teams 

identifying and prioritizing candidate projects.

• This year the capital budget has been scaled back slightly to better reflect our capacity to 

deliver while we transition an organization designed to deliver the IRP level of spending.

Halifax Water 2022/23 Capital Budget

Review & Approval

• Budget is reviewed by executive staff and the Audit and Finance Committee of the Board.

• Budget is reviewed and approved by the Halifax Water Board and the Nova Scotia Utility 

and Review Board.
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Halifax Water 2022/23 Capital Budget

Budget Structure

Capital Budget document includes three asset categories:

• Water

• Wastewater

• Stormwater 

Plus

• Corporate Projects which are allocated to the three core categories

Halifax Water 2022/23 Capital Budget

Water, $52,393,500 , 49%

Wastewater, $45,554,000 , 43%

Stormwater, $8,537,500 , 8%

2022/2023
Capital Budget by Asset Class - All Divisions 

Total - $106,485,000
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Halifax Water 2022/23 Capital Budget

Asset Category – Water

$52,393,500

Major projects:

• Churchill Corridor Transmission Main Renewal

• Water Distribution – Main Renewal Program

• Lead Service Line Replacement Program

• Water Supply Enhancement Program

• Akerley Reservoir – Rehabilitation

• HRM Cogswell Redevelopment – Water Transmission Main Relocation

Halifax Water 2022/23 Capital Budget

Transmission, 
$15,999,000 , 31%

Distribution, $8,490,000 
, 16%

Structures, $11,773,000 
, 23%

Treatment Facilities, 
$3,165,000 , 6%

Energy, $200,000 , 0%

Corporate, $12,266,500 
, 23%

Other, $500,000 , 1%

2022/2023 Capital Budget by Asset Class - Water
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Halifax Water 2022/23 Capital Budget

Asset Category – Wastewater

$45,554,000

Major Projects:

• Wastewater System – Trenchless Rehabilitation Program

• Integrated Wastewater Collection Projects

• Bissett Road PS Upgrade

• Wastewater Lateral Replacements

• South Park Street Area Sewer Separation Program

• Halifax and Herring Cove Fine Screen and Lamella Replacements

• HRM Cogswell Redevelopment – Wastewater Sewer Relocation

Halifax Water 2022/23 Capital Budget

Collection System, $11,823,000 , 
26%

Forcemains, $820,000 , 2%

Structures, $8,620,000 , 19%

Treatment Facility, $10,872,000 , 
24%

Corporate, $12,387,000 , 27%

Energy, $600,000 , 1%

Other , $432,000 , 1%

2022/2023 Capital Budget by Asset Class - Wastewater
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Halifax Water 2022/23 Capital Budget

Asset Category – Stormwater

$8,537,500

Major Projects:

• Integrated Stormwater Collection Projects

• Driveway and Cross Culvert Renewal Program

• HRM Cogswell Redevelopment – Storm Sewer Relocation

Halifax Water 2022/23 Capital Budget

Pipes, $3,406,000 , 40%

Culverts, $2,366,000 , 28%

Corporate, $2,765,500 , 32%

2022/2023 Capital Budget by Asset Class - Stormwater 
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Halifax Water 2022/23 Capital Budget

Asset Category – Corporate Projects

$27,419,000

Project Highlights:

• IT Strategic Plan Implementation Year 5

• Corporate Flow Monitoring Program

• Burnside Operations Centre

• Fleet Upgrade Program

Halifax Water 2022/23 Capital Budget
Water - Land -- T O T A L $240,000

Water - Transmission -- T O T A L $15,999,000

Water - Distribution -- T O T A L $8,490,000

Water - Structures -- T O T A L $11,773,000

Water - Treatment Facilities -- T O T A L $3,165,000

Water - Energy -- T O T A L $200,000

Water - Security -- T O T A L $125,000

Water - Equipment -- T O T A L $135,000

Water - Corporate Projects - T O T A L $12,266,500

TOTAL - Water $52,393,500

Wastewater - Collection System -- T O T A L $11,823,000

Wastewater - Forcemains -- T O T A L $820,000

Wastewater Structures -- T O T A L $8,620,000

Wastewater - Treatment Facility -- T O T A L $10,872,000

Wastewater - Energy -- T O T A L $600,000

Wastewater - Security -- T O T A L $275,000

Wastewater - Equipment -- T O T A L $157,000

Wastewater - Corporate Projects -- T O T A L $12,387,000

TOTAL - Wastewater $45,554,000

Stormwater - Pipes -- T O T A L $3,406,000

Stormwater - Culverts -- T O T A L $2,366,000

Stormwater - Corporate Projects -- T O T A L $2,765,500

TOTAL - Stormwater $8,537,500

G R A N D T O T A L $106,485,000
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Funding Sources

20

Funding Source Amount

Depreciation $24,466,000

Debt $65,574,000

Regional Development Charge $11,278,000

External Funding $2,852,000

Capital Cost Contribution $315,000

Total $106,485,000

21

Questions or                                
Comments?

Halifax Water 2022/23 Capital Budget
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ACTUAL

APPROVED 

BUDGET (1)

PROPOSED 

BUDGET

APR 1/20 APR 1/21 APR 1/22
MAR 31/21 MAR 31/22 MAR 31/23

 Operating revenues 136,569$   150,466$   152,765$   

 Operating expenditures 113,689 125,379 128,788 

 Earnings from operations before financial
 and other revenues and expenditures 22,880 25,087 23,977 

 Financial and other revenues
 Interest 215 173 105 
 Other 748 549 628 

963 722 733 

 Financial and other expenditures
 Interest on long term debt 7,118 7,603 6,669 
 Repayment on long term debt 20,379 22,717 21,846 
 Amortization of debt discount 209 258 233 
 Dividend/grant in lieu of taxes 5,951 6,836 6,804 
 Other 69 46 46 

33,726 37,461 35,598 

 Loss for the year (9,883)$  (11,651)$  (10,888)$  

HALIFAX WATER
STATEMENT OF EARNINGS - ALL SERVICES - NSUARB

APRIL 1, 2022 to MARCH 31, 2023
( in thousands )

1. 2021/22 Operating Budget approved by the Halifax Water Board of Commissioners, January 28, 2021.

PROPOSED OPERATING BUDGET
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ACTUAL

APPROVED 

BUDGET (1)

PROPOSED 

BUDGET

APR 1/20 APR 1/21 APR 1/22
MAR 31/21 MAR 31/22 MAR 31/23

  Operating revenues
    Water 47,631$                48,424$                48,771$                

     Public fire protection 7,336 7,628 7,628 
     Private fire protection 1,001 1,312 1,335 
     Bulk water stations 318 337 334 
     Late payment and other connection fees 155 236 264 
     Miscellaneous 204 276 296 

56,645 58,212 58,629 
  Operating expenditures
     Water supply and treatment 9,987 10,778 11,246 
     Water transmission and distribution 12,031 11,876 12,441 
     Engineering and technology services 3,654 5,654 4,667 
     Regulatory services 1,091 1,201 1,465 
     Corporate services 2,614 4,565 3,985 
     Administration 3,619 2,511 2,986 
     Depreciation and amortization 10,879 12,052 12,171 

43,875 48,637 48,961 

  Earnings from operations before financial
  and other revenues and expenditures 12,770 9,576 9,667 

  Financial and other revenues
699 495 545 

  Financial and other expenditures
12,974 15,292 14,387 

  Earnings (loss) for the year 495$                     (5,221)$                 (4,175)$                 

1. 2021/22 Operating Budget approved by the Halifax Water Board of Commissioners, January 28, 2021. 

PROPOSED OPERATING BUDGET

( in thousands )

HALIFAX WATER
STATEMENT OF EARNINGS - WATER - NSUARB

APRIL 1, 2022 to MARCH 31, 2023
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ACTUAL

APPROVED 

BUDGET (1)

PROPOSED 

BUDGET

APR 1/20 APR 1/21 APR 1/22
MAR 31/21 MAR 31/22 MAR 31/23

  Operating revenues

     Wastewater 69,605$                80,619$                81,608$                
     Leachate and other contract revenue 416 484 491 
     Septage tipping fees 486 505 475 
     Overstrength surcharge 1 15 0 
     Airplane effluent 33 76 76 
     Late payment and other connection fees 118 221 247 
     Miscellaneous 163 247 253 

70,822 82,166 83,149 
  Operating expenditures
     Wastewater collection 14,467 12,604 13,096 
     Wastewater treatment 20,623 22,071 23,395 
     Engineering and technology services 4,187 5,881 7,109 
     Regulatory services 1,385 1,587 1,674 
     Corporate services 2,189 3,840 3,480 
     Administration 2,965 2,079 2,582 
     Depreciation and amortization 15,019 16,775 16,093 

60,835 64,838 67,429 

  Earnings from operations before financial
  and other revenues and expenditures 9,987 17,329 15,721 

  Financial and other revenues
231 197 176 

  Financial and other expenditures
18,176 19,043 18,167 

  Loss for the year (7,958)$                 (1,518)$                 (2,270)$                 

HALIFAX WATER
STATEMENT OF EARNINGS - WASTEWATER - NSUARB

APRIL 1, 2022 to MARCH 31, 2023

1. 2021/22 Operating Budget approved by the Halifax Water Board of Commissioners, January 28, 2021. 

PROPOSED OPERATING BUDGET

( in thousands )
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ACTUAL

APPROVED 

BUDGET (1)

PROPOSED 

BUDGET

APR 1/20 APR 1/21 APR 1/22
MAR 31/21 MAR 31/22 MAR 31/23

  Operating revenues
    Stormwater site generated service 5,127$                  6,051$                  6,790$                  

     Stormwater right of way service 3,835 3,835 3,996 
     Late payment and other connection fees 38 104 104 
     Miscellaneous 102 97 97 

 9,102 10,087 10,987 
  Operating expenditures
     Stormwater collection 4,762 5,885 5,281 
     Engineering and technology services 440 1,396 2,165 
     Regulatory services 1,505 1,684 1,727 
     Corporate services 278 555 349 
     Administration 482 338 287 
     Depreciation and amortization 1,512 2,046 2,588 

8,979 11,905 12,398 

  Earnings from operations before financial
  and other revenues and expenditures 123 (1,817) (1,411)

  Financial and other revenues
33 31 12 

  Financial and other expenditures
2,576 3,126 3,043 

  Loss for the year (2,420)$                 (4,912)$                 (4,442)$                 

HALIFAX WATER
STATEMENT OF EARNINGS - STORMWATER - NSUARB

APRIL 1, 2022 to MARCH 31, 2023

1. 2021/22 Operating Budget approved by the Halifax Water Board of Commissioners, January 28, 2021. 

PROPOSED OPERATING BUDGET

( in thousands )
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ACTUAL

APPROVED 

BUDGET (1)

PROPOSED 

BUDGET

APR 1/20 APR 1/21 APR 1/22
MAR 31/21 MAR 31/22 MAR 31/23

REGULATED ACTIVITIES

  Operating revenues
    Water 47,631$                48,424$                48,771$                

     Wastewater 69,605 80,619 81,608 
    Stormwater 8,962 9,886 10,785 

     Public fire protection 7,336 7,628 7,628 
     Private fire protection 1,001 1,312 1,335 
     Other 1,061 1,495 1,557 

135,596 149,363 151,684 
  Operating expenditures
     Water supply and treatment 9,970 10,740 11,208 
     Water transmission and distribution 12,031 11,876 12,441 
     Wastewater collection 14,421 12,503 13,000 
     Stormwater collection 4,762 5,885 5,281 
     Wastewater treatment 20,060 21,274 22,634 
     Engineering and technology services 8,281 12,910 13,934 
     Regulatory services 3,981 4,471 4,866 
     Corporate services 5,026 8,887 7,799 
     Administration 7,028 4,859 5,706 
     Depreciation and amortization 27,392 30,872 30,852 

112,952 124,278 127,721 

  Earnings from operations before financial
  and other revenues and expenditures 22,644 25,086 23,963 

  Financial and other revenues
     Interest 215 173 105 
     Other 88 31 32 

303 204 137 

  Financial and other expenditures
     Interest on long term debt 7,118 7,592 6,669 
     Repayment on long term debt 20,379 22,693 21,846 
     Amortization of debt discount 209 258 233 
     Dividend/grant in lieu of taxes 5,951 6,836 6,804 
     Other 1 1 

33,657 37,381 35,553 

  Loss for the year (10,710)$               (12,091)$               (11,452)$               

UNREGULATED ACTIVITIES

  Operating revenues
     Septage tipping fees 486$                     505$                     475$                     
     Leachate and other contract revenue 416 484 491 
     Airplane effluent 33 76 76 
     Miscellaneous 38 38 38 

973 1,103 1,080 
  Operating expenditures
     Water supply and treatment 17 32 32 
     Wastewater collection 46 88 82 
     Wastewater treatment 563 798 762 
     Sponsorships and donations 93 73 73 
     Depreciation and amortization 18 0 0 
     Administration 0 110 119 

737 1,101 1,067 

  Earnings from operations before financial
  and other revenues and expenditures 236 2 13 

  Financial and other revenues
     Other 660 518 596 

  Financial and other expenditures
     Other 69 80 45 

69 80 45 

  Earnings for the year 827$                     440$                     564$                     

  Total earnings (loss) for the year
  (Regulated and Unregulated) (9,883)$                 (11,651)$               (10,888)$               

1. 2021/22 Operating Budget approved by the Halifax Water Board of Commissioners, January 28, 2021. 

HALIFAX WATER

STATEMENT OF EARNINGS - REGULATED AND UNREGULATED ACTIVITIES - NSUARB

APRIL 1, 2022 to MARCH 31, 2023

PROPOSED OPERATING BUDGET
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Construction Cost  - Englobe Estimate (January 14, 2022)  !���!���"��# �

Englobe Concept, Detailed Design & Tender Phase Services ��$!%& "'�# �

Englobe Construction Phase Services (20 weeks - including 

onsite inspection & QA/QC Testing) �� !$��"��# �

Halifax Water - Internal Costs �'!���"��# �

Sub-Total  ! ��! % "'�# �

10% Project Contingency   �!� %" '# �

Sub-total %!� '!�&&"�'# �

Net HST (4.286%) 363,249.91$  
Overhead/Interest (1%) %�! '�"&&# �

Total Estimated Project Cost %!$�(!�&%"%�# �

Total Estimated Project Cost (Rounded) %!$(�!���"��# �

Approved Funding to Date (2021-22 Capital Budget) ����������� �

2022/23 Capital Budget Funding ���	��������� �

Requested Additional Funding (2022-23) �!(��!���"��#������

Description )*��������
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# Initiative Comments

Year 

Initiated

2021/22 

Cost 

Savings

1 General Budget Strategies

Sub-total $0

2 Procurement Strategies

Customer account collections Coordination of collection services related to closed customer accounts in 

conjunction with the Provincial Public Procurement Act, rather than outsourcing to 

private organizations

2014/15 $10,000

Lab Testing Savings as a result of contract tendering 2013/14 $60,000

NSPI rate reclassification Eastern Passage Wastewater Treatment Facility (WWTF) 2014/15 $16,000

NSPI rate reclassification Duffus Street Pumping Station 2015/16 $15,000

Chemical purchasing Able to purchase a corrosion inhibitor with a higher concentration of active 

ingredient, thus foregoing additional costs that would have resulted under current 

dosage requirements

2015/16 $400,000

Garbage collection - JD Kline Plant A request for proposal (RFP) was put out to consolidate the garbage collection, 

which resulted in a cost savings with respect to internal man-hours and use of HW 

vehicles.

2016/17 $1,370

Utilizing HW staff to setup excavations sites Using trained HW staff as TWS for job sites, unless outside traffic control personal 

are required

2016/17 $50,000

RFP for biosolids transport As a result of a RFP, the is expected to be an approximate 33% cost reduction 

related to transporting biosolids from the Halifax, Dartmouth, Herring Cove and 

Eastern Passage WWTF 

2017/18 $220,000

Insourcing (Halifax Water's Annual Report) The ability to perform in-house graphic design work versus contracting this work 

outside created savings with respect to the 2018 report of approximately $100/page. 

Recurring annual savings will fluxuate depending on the size of the report in 

subsequent years.

2018/19 $9,200

Equipment calibration Internal staff are now able to calibrate fixed gas detectors instead of outsourcing 

this to a MSA technician service provider.

2019/20 $3,000

Reduction in sampling Reduced the amount of lab testing over the year as greater reliance and confidence 

was placed on the new, in-line analyzers.

2019/20 $5,000

Elimination of a customer satisfaction survey HW performs 2 customer surveys annually, the Forth Quarter Urban Report and the 

Atlantic Quarterly Survey. Upon review it was determined there was a redundancy 

in question asked between the 2 surveys therefore, it was decided  to consolidate 

the questioning into the Forth Quarter Urban Report.

2020/21 $5,319

Reduction in fleet repair costs Savings associated with the removal of 16 units from the fleet as a direct result of 

the Municipal Auditor General's audit of fleet in 2019, and subsequent action taken 

by Fleet Utilization Management for Halifax Water, for units that did not meet the 

minimum fleet utilization standards. 

2020/21 $41,500

Reduction in depreciation costs related to Fleet As recommended in the 2019 MAG Fleet Use Audit, the Fleet Upgrade Capital 

Program was reduced in 2021/22 by $1.1 million resulting in savings associated 

with depreciation costs over the next 5-years estimated at $0.2 million per year.

2021/22 $218,000

Reduction in depreciation costs related to discounted 

meter purchase

As the AMI metering project was concluding, an opportunity to purchase AMI meters 

in bulk became available, to take advantage of significant price savings from a 

capital perspective. 

2021/22 $1,254

Reduction in depreciation costs related to Fleet An adjustment was made to the Sewer Jet Replacement Program whereby, rather 

than replace an existing unit, it was decided to replace the truck chassis along with 

a complete rebuild of the tank, pumps and body assembly. Cost of a new unit would 

approximate $550 thousand compared to a budgeted cost of $275 thousand for the 

alternative chosen.

2021/22 $55,000

Operational cost savings related to purchase of a single 

axle, hydro excavation unit

After an successful pilot with a single axle, hydro excavation unit, it was decided to 

purchase the rental unit. It is expected the savings as a result of purchasing the unit 

versus outsourcing the work will be in the range of $28-$42 thousand per year, net 

of depreciation over a 7-year period.

2021/22 $28,000

Procurement of annual audit fees Reduction in the annual audit fees through a request for proposal (RFP) process. 

The contract term is for a 5-year period, and assuming an inflation factor of 2% over 

fees of the prior year, potential savings over the term could approximate $41,000.

2021/22 $6,300

`

Sub-total $1,144,943

3 Human Resource Strategies

Heavy Truck and Equipment Service the addition of a new Heavy Equipment Technician provides in-house maintenance 

service capabilities for the HW fleet.

2013/14 $100,000

Beeper Pay Elimination of an inconsistency between Water and Wastewater Services, as Water 

Services staff do not receive beeper pay.  This involves 10 non-union staff in total.

2013/14 $75,000

Workload, labor force assessment A reduction in number of staff in Development Approvals. The volume of work did 

not warrant 6 planning technologists, and as a result this number has been reduced 

to 4.

2015/16 $140,000
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Pension plan re-design Through the collective bargaining process, HW was able to negotiate pension plan 

re-design to make the plan more sustainable. It is estimated the employer's share 

contributions will decrease from the current 12.95% to 9.85% effective January 1, 

2015.

2015/16 $1,700,000

Re-structuring within the organization to create a new 

"Corporate Services" sector

January 1, 2016 saw the elimination of two (2) full time positions and a re-design of 

several other jobs. 

2015/16 $35,000

Workload, labor force assessment January 1, 2016 saw the elimination the administrative assistant within Regulatory 

Services. 

2015/16 $57,000

Workload, labor force assessment November, 2016 saw the elimination of a Compliance Sampling position as a result 

of a reduction in sampling requirements.

2016/17 $81,966

Overtime reductions Overtime has been reduced at the Harbour Solutions Plants with respect to sick 

leaves, vacation, etc. when weather conditions allow and operational needs are 

met. Also, Halifax WWTF staff are responding to after hours calls at the Dartmouth 

and Herring Cove facilities in an effort to minimize the need for overtime call-outs.

2016/17 $40,000

Actuarial Valuation - January 1, 2019 The actuarial valuation performed January 1, 2019 reported a surplus for the 

pension plan. As a result, special payments by Halifax Water to fund the unfunded 

liability are no longer required for at least 3 years when the next valuation is to be 

performed.. 

2018/19 $618,900

Modifications to the Pre-Retirement Leave Program In June 2019, employees were given the opportunity to withdraw their accrued 

benefit under the Pre-Retirement Leave Program in the form of a lump-sum 

payment, rather than continuing to accrue a benefit under a modified program. The 

Pre-Retirement Leave Program had been closed to new, non-union employees 

hired after March 31, 2018, and is now effectively closed for all other employees 

hired after June 7, 2018.

2019/20 $260,000

Hiring deferral Hiring of the Administrative Assistant in Legal Services was deferred for at least two 

years. The position became vacant in May 2020, and savings of salary and benefits 

were realized.

2020/21 $63,105

`

Sub-total $3,170,972

4 Information Technology Strategies

Xerox managed print solutions Rationalization and replacement of photocopiers and printers 2013/14 $20,000

Network Change in cost model by Eastlink, giving HW the new pricing 2013/14 $80,000

Telephone land lines Rationalization of services and eliminate duplication of resources as required 2013/14 $8,700

Sub-total $108,700

5 Facilities/Process Strategies

Chlorine Utilization - Pockwock Discontinuation of the pre-chlorination process 2013/14 $40,000

Lab Testing Price benefits from purchasing product from a different source mainly affecting the 

Harbour Solution Plants 

2013/14 $105,000

Pumper Truck Utilization pilot project to be scheduled initially for stormwater customers only as a test 2013/14 $130,000

Waste oil boiler system - Herring Cove WWTF new system to allow the use of waste oil from Metro Transit as an alternative 

heating source

2014/15 $13,250

System sampling for HPC's sampling was reduced from weekly to monthly 2014/15 $8,025

NSE system assessments Assessment reports are being completed in-house rather that being outsourced 2014/15 $25,000

Decommissioning of the Bedford South pumping station The developer driven system expansion will permit the use of gravity and pressure 

reduction rather than the pumping station

2014/15 $15,000

Lighting upgrades - Bennery Lake WSP 2014/15 $4,793

Insulation upgrades - Bennery Lake WSP 2014/15 $36,000

Lighting upgrades - Eastern Passage WWTF 2014/15 $7,880

Lighting upgrades - Dartmouth WWTF 2014/15 $22,542

Lighting upgrades - Herring Cove WWTF 2014/15 $13,744

Lighting upgrades - Halifax WWTF 2014/15 $29,845

Lighting upgrades - Aerotech BPF 2014/15 $19,109

HVAC upgrades - Eastern Passage WWTF 2014/15 $20,711

HVAC upgrades - Roach's Pond pumping station 2014/15 $13,500

MCC 190 cooling and heat recovery - Halifax WWTF 2014/15 $13,164

Aeration system upgrades - Eastern Passage WWTF 2014/15 $76,382

Orchard Park in-line turbine project 2014/15 $28,007

Wind farm - Pockwock WSP 2014/15 $130,399

Biogas CHP system - Mill Cove 2014/15 $86,000

Disposal of water treatment plant solid residual material A new location for the disposal of the residual material was found 2014/15 $36,000

Advanced investigative tool for leaks and structural 

condition of pipes

The current program has been halted as a cost containment initiative and as a result 

of the information received. 

2014/15 $150,000

Seasonal disinfection of wastewater effluents In coordination with NSE, UV disinfection of effluents will not be required during 

certain periods of the year

2014/15 $0

E-delivery Transitioning from traditional billing methods to e-delivery 2014/15 $20,000
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Change in Recycling Pickups By changing the schedule for recycling pickups from  bi-weekly to every three (3) 

weeks, the anticipated annual savings will range from $2,500 to $2,700.

2015/16 $2,700

Highway #7 Booster Station Upgrade Expected energy savings 2015/16 $14,300

Dartmouth WWTF - UV Channel Isolation Expected energy savings 2015/16 $59,460

Halifax WWTF - Fixed Compressed Air Leaks Expected energy savings 2015/16 $2,293

Halifax WWTF - UV Channel Isolation Expected energy savings 2015/16 $62,115

Herring Cove WWTF - MCC 190 Cooling/Heat Recovery Expected energy savings 2015/16 $8,496

Sampling Using internal staff at the Mill Cove facility to perform the required daily sampling at 

the facility, rather than the compliance staff, limiting their site visits to once a week.

2015/16 $4,160

Process alternative A centrifuge was rented for the Mill Cove WWTF (with the option to purchase) on a 

trial basis to dewater liquid sludge that typically would be transported to the 

Aerotech WWTF. The transport of the liquid sludge resulted overtime costs, as well 

as reducing the time available for HW truck to service other facilities. This process 

assisted the Aerotech in reaching its compliance goals and reduced overtime costs 

by an estimated 50%. This equipment will enable HW proceed with a digester clean 

out project, which would otherwise be sub-contracted at a cost of $200,000.  

2015/16 $40,000

Process change It was decided that flanges for meter sizes greater than 2" would be the 

responsibility of the customer, since when meters are replaced, the flanges are not 

replaced.

2015/16 $4,854

UV disinfection shutdown - HHSP and Eastern Passage 

WWTFs

Annual shutdown of UV disinfection system resulted in cost savings associated with 

electrical energy savings, peak demand reduction, 

2016/17 $222,131

Halifax WWTF - Carbon Scrubber By-Pass Implemented April, 2016 2016/17 $46,946

Tools developed internally Tools developed internally to install new operating nuts on buried valves. Previously 

nuts were lost on buried valves resulting in a need to excavate the valve and install 

new nuts. Cost savings are achieved regarding excavation and reinstatement.

2016/17 $20,000

Spruce Hill transmission main Two long term leaks were discovered in the transmission main resulting in cost 

savings from the perspective of water loss control.

2016/17 $3,000

Utilization of industrial water A new filter system was installed at the Eastern Passage WWTF that provides the 

capability to use the current industrial water system rather than potable water to 

deliver water to the polymer feed systems.

2016/17 $26,000

Cost reductions (material transport) Modifications to the screening/grit skip eliminated the need to purchase 2 new 

screening compactors, which also resulted in the amount of material transported of 

approximately 28 metric tonnes.

2017/18 $2,000

Herring Cove WWTF - Carbon Scrubber By-Pass Implemented April, 2017 2017/18 $8,523

Servicing oxygen monitors in-house Technical Service staff have been trained by the manufacturer to service the fleet of 

personal gas monitors in-house, specifically the replacement of the oxygen sensor. 

These monitors, 165 in total, are used by all operation and treatment departments 

throughout the organization.

2018/19 $30,000

Pumping Station Starters (4160V) The pumping station starters were upgraded to vacuum starters, thus eliminating the 

need for annual servicing of the starters to be outsourced. Any maintenance can 

now be handled by in-house industrial electricians.

2018/19 $1,500

Automated Flushing Stations Automated flushing stations are now used to ensure the proper chorine residuals 

are achieved in all areas of the transmission and distribution system. Previously this 

operation was performed manually on a daily basis from approximately June to 

September. As a result labor and vehicle costs have been reduced accordingly.

2018/19 $8,000

Corrosion Sampling Corrosion sampling in the distribution system was reduced from bi-weekly to 

monthly in June, 2018, since enough baseline data has been collected and there 

are no immediate plans to change corrosion control in the near future.

2018/19 $12,600

Alternative product An alternative timing belt was introduced to replace the normal v-belt/sheave 

configuration, which reduced slippage between the v-belts and sheaves resulting in 

a reduction in power demand. The product has been installed at both the Halifax 

and Herring Cove WWTF, with the expectation of implementation at other 

wastewater and water facilities. 

2018/19 $40,000

Dosage Optimization Desiccant filters were fitted to the polymer totes to prevent warm, moist air from 

contaminating the polymer dosed to thicken centrifuge and drum thickener solids. 

The polymer no longer reacts early with water before being dosed, thus allowing the 

optimization of the dose and preventing polymer waste, leading to reduced 

consumption.

2019/20 $20,000

Alternative product The HP biofilter exhaust fan motor belts will be replaced with syncrodrive timing 

belts, saving energy (electricity) through the prevention of slippage. Belts and 

sheaves have been purchased and will be installed in October, 2019.

2019/20 $4,500

Building maintenance Installed new weather stripping in the overhead door in the truck bay at the 

AeroTech plant to reduce heating costs

2019/20 $1,500

Polymer optimization Began polymer optimization in an effort to ensure good quality biosolids as well as 

a good quality centrate without having excess amounts of polymer. Were able to 

reduce the feed rate from 60% to 21%.

2019/20 $15,000

Improvements to aeration train Installed a curtain in the aeration train to enable better mixing of the microorganisms 

with the chemical, thereby reducing chemical costs and providing better quality 

treatment.

2019/20 $15,000

Optimization of polymer dosing (Mill Cove) By implementing daily jar testing to determine the startup dose setpoint, polymer 

dosing was optimized.

2019/20 $14,000

Belt drive change-out (Mill Cove) Replacing the belt drive with a synchronous chain drive on a 30 horsepower blower 

resulted in a cost savings associated with energy consumption.

2019/20 $1,275
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Upgrading equipment (Mill Cove) Upgrading the water flow meter used in the dilution of polymer resulted in lowering 

water usage in the process by approximately 20,000 litres per day.

2019/20 $12,000

Fan belt/ pulley replacements - Mill Cove WWTF Expected energy savings - based on 12,750 kWh 2019/20 $1,300

Fan belt/ pulley replacements - Dartmouth WWTF Expected energy savings - based on 177,980 kWh 2019/20 $20,000
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Fan belt/ pulley replacements - Eastern Passage WWTF Expected energy savings - based on 118,348 kWh 2020/21 $13,366

Harbour Solution Plants (2020/21) - Ventilation Air Heat 

Recovery

Expected energy savings for the Halifax, Dartmouth and Herring Cove WWTF 2015/16 $91,527

Utilizing alternative assets to perform similar duties Rather than using vacuum trucks to get loads of digested waste from Mill Cove on 

days when they are unable to centrifuge, the 2 new dump trucks from AeroTech are 

used. This will be done a initially during long weekends and holidays when no 

dumping is available through the RE Group, at an estimated daily savings of $750. 

2021/22 $8,250

Sub-total $2,001,197

6 Reduce Paper and Printing Costs

Electronic HRWC Board Packages Send Board packages out electronically rather than issuing hard copies 2013/14 $7,500

Stewardship Report The Stewardship Report will be published electronically only, with no hard copies 2013/14 $3,000

Changes to document archiving Transitioning file storage from outside contractor to public resources 2013/14 $3,175

Changes to document archiving Transitioning file storage from outside contractor to public resources 2016/17 $9,000

Cost reduction associated with off-site storage There has been an effort to reduce the number of boxes (documents) stored in 

facilities such as Iron Mountain, by sorting and purging documents in accordance 

with the document retention policy of the Commission. 

2018/19 $10,000

Cost reduction associated with the 23rd Annual Report 

(General Manager's office)

The annual report for the year ended March 31, 2019 saw the number of copies 

produced drop from 275 copies in the previous year to 150 copies. This represents 

not only a cost savings but also an environmental benefit associated with paper 

reduction.

2019/20 $936

Sub-total $33,611

7 Technology and Business Process Changes

Workload, labor force assessment Through the utilization of technology, such as a Customer Relationship 

Management (CRM) system, a budgeted addition (customer service representative) 

has been removed.

2015/16 $47,605

Workload, labor force assessment Re-structuring by management within the advanced metering infrastructure (AMI) 

project as a result of technological efficiencies anticipated.

2015/16 $64,533

Sub-total $112,138
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