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ÇAYI VE SARIÇAY SU KAL İTELER İNİN BELİRLENMESİ VE 
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Çanakkale, hemen hemen tüm Türkiye’de olduğu gibi, su kaynakları bakımından 

zengin değildir.  Ancak ilin tüm yüzölçümünün yaklaşık yarısından fazlasının ormanlarla 

kaplı olması bakımından su kaynaklarının gelecek kuşaklara miras bırakılmasında nispeten 

şanslıdır.  2010 yılı itibari ile Çanakkale il nüfusunun yaklaşık %22’sine ev sahipliği yapan 

Çanakkale il merkezinin şebeke suyu Atikhisar Barajı’ndan sağlanmaktadır.  Atikhisar Barajı, 

toplam uzunluğu 40 km kadar olan Sarıçay üzerindedir.  Günümüze kadar belirli çalışmalarla 

Atikhisar Barajı su kalitesi hakkında veriler ve Atikhisar Barajı’ndan sonra Sarıçay üzerinde 

belirli su kalite parametreleri toplanmış olsa da Sarıçay’ın tümünü hedef alan bir çalışma 

mevcut değildi. Kepez Deresi ise günümüze kadar su kalitesi bakımından çalışılmış bir su 

kaynağı değildi. Öte taraftan kıyısal bölgede bulunmaları ve toplam uzunluklarının büyük 

havza olarak nitelendirilememesi nedeniyle bu akarsuların su kalitelerinin kapsamlı bir 

değerlendirmesi mevcut değildir.   

Bu çalışmada Sarıçay, Kepez Deresi ve Güzelyalı Deresi suyun seçilmiş fiziksel, 

kimyasal ve biyolojik özellikleri bakımından incelenmiştir.  Yağışlarla su kalitesi arasındaki 

ili şki kurulmuş ve kirletici kaynakların su kaynaklarına yapabileceği olası etkiler 

incelenmiştir.  Güzelyalı Deresi’nin düzenli akmaması her üç akarsuyun karşılaştırmalı 

analizini mümkün kılmamakla beraber birbirlerinin yanı başında olan Sarıçay ve Kepez 

Deresi’nin gerçekleştirilen 13 örneklemeye bağlı olarak zamansal değerlendirilmesi bu 

çalışma ile gerçekleştirilmi ştir.  Örneklemeler 2010-2011 yılları arasında gerçekleştirilmi ş 

olup çalışma kapsamında incelenen su kalite parametrelerinin mevsimsel değişimleri de 

ortaya konulmuştur. 

Anahtar kelimeler: Su kaynakları kalitesi, Sarıçay, Kepez Deresi, Güzelyalı, Çanakkale 
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ABSTRACT 

CANAKKALE NATURAL WATER SOURCES, GUZELYALI CREEK, K EPEZ 

CREEK AND SARICAY INDENTICATION AND COMPARATIVE ANA LYSIS OF 

WATER QUALITY 

 

Şevket Bora ERÇOKLU 

Çanakkale Onsekiz Mart University 

Graduate School of Natural and Applied Sciences 

Chair of Environmental Engineering Master of Science Thesis 

Advisor: Yard. Doç. Dr. Hasan Göksel ÖZDİLEK 

29/02/2012, 69 

 

       Canakkale, Turkey, as in almost all, is not rich in water resources. However, more 

than half of the province is covered with forests in terms of its surface area and this alone is a 

guarantee of continuation of water resources for future generations inheriting a relatively 

fortunate situation. As of year 2010, the ratio of the population of Çanakkale city center to the 

total population of the province is approximately 22%.  Çanakkale provides its water from the 

Atikhisar Dam.  The Atikhisar Dam is situated on the Sarıçay, which is 40 km in length.  To 

date, specific data about water quality studies have been performed on Atikhisar Dam and 

some water quality parameters have been evaluated after the Sarıçay.  Yet, a specific study 

has not been performed on the Sarıçay. Up to now, no studies have been completed in terms 

of water quality in the Kepez Creek.  On the other hand, being at the coastal region and 

having smaller total lengths, there water resources have not thought to be comprehensively 

studied.   

In this study, Sarıçay, Kepez Stream and Güzelyali Streamlet were selected to evaluate 

water quality for their selected physical, chemical and biological properties. Established the 

relationship between the rainfall events (wet periods), the water quality and pollutant sources 

of water sources were also tried to be investigated.  Since Güzelyalı Streamlet has been 

generally dry since the summer of 2008, only one sampling was provided data on its water 

quality.  A total of 13 samplings within the scope of this study were completed between the 

years of 2010 and 2011 and seasonal changes in water quality parameters were comparatively 

evaluated. 

 

Key words: quality of water resources, Sarıçay, Kepez Creek, Güzelyalı, Çanakkale 
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�����������	�
��	����
��
��	�������	��
�����
������������	����
�� � ����� !"#!$%�&$'!(! $)!*!+�$+,-,.$/0("12$3�.40$5!*�6�2�$714828.51.$�4�$-9.":$;<=>;$5!?!*"!.5�*2!+�$'1-.14$ +&5&$ '1*!"!*$@0("128$'1*!"!*$=*/1"121+8$A$ A$4*�/�4$BCDEFEGH$I*.!4"!2!$.04/1"1*8$ J$ �F%JG$ %FGK�$ LM�N� �F�E$I*.!4"!2!$ 121.8$ %J$ %�KFKJ$ %JFJ%O$ PQMPR� �FOS$T1/1$ J�$ %EFUKS$ EF��S$ $ $@0("12$ �O$ %KEFGJ$ $ $ $$V1*831-W51$0"5,?,$#�7�$'!(! $)!*!+�W.5!$5!$3�.40$714828.51.$X!2$9*.!4"!2!$ 121."1*8.1$X!2$5!$9*.!4"!2!$�+/1+-0."1*8.1$#9*!$�+/1/�+/�4+!"$13851.$Y1*4"8"84"1*8.$0"5,?,$+0.,Z,.1$,"168"286/8*&$$V1*831-W514�$3�.40$5!*�6�2"!*�.!$#9*!$'!(! $)!*!+�$3�.40$5!*�6�2"!*�$51X1$-:4+!4/�*&$$[,$�+!$X1\ 1.8.$]!0"0]�4$-1(8+8$�"!$�"�64�"!.5�*�"!7�"�*&$$$$!̂4�"$%�&$'!(! $)!*!+�$3�.40$40.+1./*1+-0.,$ 121.+1"$5!?�6�2�&$$ $$ !̂4�"$%�W5!$'!(! $)!*!+�W.�.$3�.40$5!?!*�$2!\+�2+!"$5!?�62!"!*!$#9*!$5: !.+� $7�*$!?�"�2$#9 "!2"!.2�6/�*&$JO&%E&JE%E$/1*�X�.5!$!.$5:6:4$5!?!*�.!$,"16286/8*$\!$7,$/1*�X/!.$+0.*1$$1*/1.$7�*$X1*!4!/$#9 "!2"!.2�6/�*&$V,$'�*"�"�?�$'0./*0":$_9.!/2!"�?�$



�����������	�
��	����
��
��	�������	��
�����
������������	����
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�����������	�
��	����
��
��	�������	��
�����
������������	����
�� � ����� !"#"#!$%"&�'#(#$)%*+,+*�$-� #"&#./# 0$$1+$'�$23- 3)3"$!4 "4"4!$5�!#&#*'�*$63738$93 3)4:*'3$54 $3/!4*4*$'3(4"$'�;�$2%!$;�-8�*#*$<3%"%<4!$=�7#)#*#*$>� #2�=:�$?@ 3$=A!)3!$24*!%$'3 4.4&4*3$*3'3*$%"'+(+$!�*#)#*#$+=�*'# &�!/�'# 0$$$$ BA83"=�"#:'�$'3 3'3$CD0EF0CFEF$/� 4;4*'3$)+'�$EGHI$&?J*KL$'3 4.4&$)�7/�*&#./# 0$$ $M3!4"$EH0$63738$93 3)4$)+=+*+*$2@8A*&A.$$24*!%$!%*)�*/ �)=%*+$8�&�*)�"$'3(4.4&40$$ M3!4"$EH:'3$63738$93 3)4:*4*$)A8A*/A$24*!%$'3(3 4$&3-)4&)3"$'3(4.&3"3 3$?@ 3$!#.$�="� #*�$?4 4"'4!23$'3 4.4&4*$� /#(#G$4"!5�;� '�$'% +!$*%!/�)#*�$+"�./#(#$-3$=�8$�="� #*'�$4)3$�8�"'#(#$?@ A"&A./A 0$CD0EF0CFEE$/� 4;4*'3$2@8A*&A.$24*!%$3*$'A.A!$'3(3 4*3$+"�.&#./# $-3$5+$/� 4;/3*$)%* �$� /�*$54 $;� 3!3/$?@8"3&"3*&4./4 0$>+$64 "4"4(4$6%*/ %"A$N@*3/&3"4(4$6#/�424$>+$6�=*�!"� #*#*$>#*#�"� #*�$B@ 3$6�"4/3$6 4/3 "3 4:*3$?@ 3$I0$6�"4/3$>#*#�$� �"#(#*'�'# 0$� �OPO���QR�Q��Q�STU�V�W��S�QXT�Y�ZT�>� #2�=$A83 4*'3$=�7#"�*$A2$�� !"#$*%!/�'�*$�"#*�*$@ *3!"3&3"3 '3$)%*+2"� $�.�(#'�!4$[483"?3$ED:'3$-3 4"&4./4 0$E04)/�)=%*'�$\>E]$$2�"#.&�$)A 3)4$5%=+*,�$@"2A"3*$&�*?�*$\&?$̂ *KL]G$3*$'A.A!$EG�_$&?$̂ *KL$4"3$3*$=A!)3!$ECG�_$&?$̂ *KL$'3(3 "3 4$� �)#*'�$'3(4.4&$?@)/3 &4./4 0$ ̀4/&3/4!$% /�"�&�$aGEaH$&?$̂ *KLG$&3'=�*$aGFI$&?$̂ *KLG$&%'$=%!G$3 4&$EFGI$&?$^*KL:'4 0$b� =�*)$�G_Ha$-3$)/�*'� /$)�7&�$�GF��$%"� �!$;3)�7"�*&#./# 0$



�����������	�
��	����
��
��	�������	��
�����
������������	����
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�����������	�
��	����
��
��	�������	��
�����
������������	����
�� � ����� !"#!$%�&$'(#)*�+$,)--!$�.!(�/�*�*$0)(1.)23-)+�$-4(4,4*4*$�+�$25*"6$7)(2)*8$)*)"� �$-!/!("!*-�(,!8�$9)2*)+$ 8&-&$ 9)(!"!($:;<"),1$9)(!"!($'(=)"),)81$>$ >$+(�=�+$?@ABCB�D$E(*!+"!,!$*;+=)")(1$ F$ BCBB�GH$ BCBB%HI$ BCH�$ %C��$E(*!+"!,!$ ),)*1$ J$ BCBI�HI$ BCBB�%K$ KCFB$ FCIG$L)=)$ KH$ BCB%JGI$ BCBBIIB$ $ $:;<"),$ FJ$ BCBJ�KG$ $ $ $$ 0424*$F�I$*)*;,!=(!$-)"#)$M;24*-)$NOP�BBB$,;-!"$8<!+=(;Q;=;,!=(!-!$2)<1")*$;(#)*�+$,)--!$�.!(�/�$)*)"� �$8;*4R4$!"-!$!-�"!*$-!/!("!($0)(1.)23-)$*!$5(*!+"!,!$*;+=)")(1$M)+1,1*-)*$*!$-!$5(*!+"!,!$ ),)*1$M)+1,1*-)*$Q)(+"1"1+$;",)-1/1*1$�S)(!=$!=,!+=!-�(&$$T�=!+�,$U!($-)�,$2!S�"$;(,)*")()$8)U�<$U)7 )")(-)$84$-!M�8�$#!*!""�+"!$.;+$-!/�S+!*$;",)-1/1$#�M�$8424*$;(#)*�+$,)--!$�.!(�/�$-!$.;+$Q) ")$-!/�S,!2!R!/�$�2�$M�"�*,!+=!$;")*$M�($#!(.!+=�(&$$V*R)+$U)7 )$M) 1*-)$M626+$M�($-!/�S�+"�+$;"4(8)$7!$;(,)*$5(=686$-!/�S�(8!$;(#)*�+$,)--!$�.!(�/�*�*$-!$-!/�S,!8�$,4U=!,!"-�(&$$$T�=!+�,$26+8!+$-!M�"�$)2")(-)$8424*$;(#)*�+$,)--!$�.!(�/�$-!$26+8!+$M4"4*,4S=4(&$ $W!+�"$%B&$$0)(1.)23-)$84-)$;(#)*�+$,)--!$�.!(�/�*�*$ ),)*8)"$-!/�S�,�&$9!<! $N!(!8�$6 !(�*-!$8!.�"!*$5(*!+"!,!$*;+=)")(1*-)*$)"1*)*$84$*4,4*!"!(�*-!$2)<1")*$;(#)*�+$,)--!$�.!(�/�*!$)�=$8;*4.")($)S)/1-)+�$=)M";-)$7!(�",�S=�(&$



�����������	�
��	����
��
��	�������	��
�����
������������	����
�� � ����� !"#!$%�&$'!(! $)!*!+�$+,-.$/*#.0�1$2.--!$�3!*�4�$$56789$ ':$;:<=2>$ '?$;:<=2>$ '%$;:<=2>$@ABCDB@CEC� CFCGA� CFCGG� CFCHE�@@BCHB@CEC� CFCCI� CFC@H� CFCED�@DBCJB@CEC� CFCGK� C� CFCEG�@GBCKB@CEC� CFCIG� CFCAD� CFCE@�@JBECB@CEC� CFCC@� C� C�C@BE@B@CEC� CFCGJ� CFCGK� CFCA�EGBCEB@CEE� CFCHJ� CFCAG� CFCCA�EHBCGB@CEE� CFCEE� CFEJA� CFEJA�@JBCIB@CEE� CFCIH� CFC@I� CFCG�@DBCDB@CEE� CFCEJ� C� CFCIJ�LMNOPOQO� CFCG@� CFCI@� CFCIG�RNOSTOMN�UOVQO� CFC@G� CFCAI� CFCAA�WXT� Y� C� Y�WZT[OS� CFCGH� CFCGC� CFC@G�\Z]̂_̀ZSP̂̀�̀ONUO[aUa� bHGFK� bEGC� bE@J�$�� !"#!$%c&$d*#.0�1$2.--!$�3!*�4�0�0$'!(! $)!*!+�e0-!1�$-,*,2,0,0$�1�$fg0"h$i.*f.0+$.0."� �$-!4!*"!0-�*2!+�$'.f0.1$ +&-&$ '.*!"!*$5/(".2j$'.*!"!*$d*k.".2.+j$l$ l$1*�k�1$;mnopo�>$q*0!1"!2!$0/1k.".*j$ ?$ opooorc$ opooo%c�$ op?ss$ %p��$q*0!1"!2!$ .2.0j$ c$ opo%:c�$ opoo%��$ ?p%c$ ?pts$9.k.$ :�$ opo?ssc$ opoo:t�%$ $ $5/(".2$ ?c$ opo�ctt$ $ $ $$ $$ u.*j3.fe-.$/"-,4,$#�v�$'!(! $)!*!+�e0-!$-!$+,f,0$/*#.0�1$2.--!$�3!*�4�$v.1j2j0-.0$0!$g*0!1"!2!$�+k.+f/0".*j0.$0!$-!$g*0!1"!2!$ .2.0".*j0.$#g*!$v�*$w.*1"j"j1$#g+k!*2!-�4�$+.(k.02jxkj*&$$y,$#!0!$z.i .0j0$#!0!""�1"!$h+k$1j+j2".*j0j0$z!*$-.�2$f!x�"$.4.3".*".$1.("j$/*k.$i!$."k$1j+j2".*j0j0$�+!$#!0!""�1"!$k.*j2$.".0".*j$�"!$1.("j$/"2.+j0-.0$-/".fj-j*&$$9.i .-.$2!f-.0.$#!"!v�"!=!1$vhfh1$-!4�x�2"!*$-,*,2,0-.$+,f,0$/*#.0�1$2.--!$�3!*�4�0�0$-!$-�11.k"!$� "!02!+�$+."j1$i!*�"2!"�-�*&$$'!(! e-!$/*#.0�1$2.--!$�3!*�4�$u.*j3.fe-.1�0!$#g*!$;u.*j3.fe-.1�$�1�0=�$g*0!1"!2!$�+k.+f/0,$z.*�3>$-.z.$fh1+!1k�*&$${h !"f."j$)!*!+�e0-!$?�&:o&?o:o$k.*�z�0-!$."j0.0$+,$g*0!4�0-!$/*#.0�1$2.--!$�3!*�4�$opo:�$:<=2$/".*.1$k!+(�k$!-�"2�xk�*&$$y,$-!4!*$.f0j$k.*�z"�$u.*j3.f$i!$'!(! $)!*!+�$



�����������	�
��	����
��
��	�������	��
�����
������������	����
�� � ����� !"#!�$ %! &%'('&)*"+!",$�-&./&%'&0�1' &)' 23 3&$#!&,'(�$4&!%$#1$5&6$�&'#' 3 &)'735#'&0�2' $"&1'%%!+$ $ &%'('&)*"+!"&%!�!8!%!&)3"' 34&"')60#1'+3 3 &6$�&+0 /8/%/�-& &9!"$#&:;-&<!4!=&>!�!+$&+/%'&0�2' $"&1'%%!&='1' +'#&%!7$5$1$-&?'�3@')A%'&6/&@'#351'&"'4+'13 %'&$ 8!#! ! &+0 / 8/&�� !"#!1!&$+,'+)0 / %'&0�2' $"&1'%%!&$@!�$7$&+0 &%!�!8!&)*"+!"&6$�&%!7$5"! #$"&2�+,!�1$5,$�-&&B)+'&(!1&?'�3@')&*=!�$ %!"$&%$7!�&�� !"#!1!&$+,'+)0 #'�3 %'&(!1&%!&<!4!=&>!�!+$A %!"$&*@&$+,'+)0 %'&'�'5,3�1'&+*�!8$&60)/ 8'&+/)/ &0�2' $"&1'%%!&$@!�$7$ $ &%!7$5"! #$"&"',+')3+3&C;DE&%!7!�$ $&2!@1!1$5,$�-&&&&&���



�����������	
���
���
������������������������������������������������������������	����� � �������������	
���
���
�������������� �!��� "#!���$%&%''%()*+(*,)-').+&)*&/012*3%4525*6(%-%'*7%'5(8595&8%*26&*:*35(8%*&/012*%-;5<5&5&*=5.(5*7+-*+>,)*+()*%-;;595*26&1?1&%*1(%<5(,5<;5-@**A1*8%*21*'%3&%'(%-5*/.)-+&8)*<1*%&8%*6(,%2%*8%*B)()?)';)*8%=%*8%*7/3/3)?)'*6(%&*7+-*7%2'535*+<%-);*);,)';)8+-@**C/-'+3)*D2;%;+2;+'*E1-1,1F&8%&*)(8)*)8+()&*>)-+()-()*GCHDEI*J�KKLI*E)4).*7)(8)*,)-').+&+&*&/0121*869-12%(*G.%,%&(%*+>,)2+*8)9+<,)8)&L*%-;%-')&*$%&%''%()*+(*;64(%,*&/0121&1&*(6B%-+;,+'*<)'+(8)*%-;;595*%&?%'*%3&5*8M&),8)*$%&%''%()*+(*,)-').+*&/0121&1&*/2(/*7+-*<)'+(8)*%-;;595*2%4;%&,5<;5-*GN)'+(*JJL@**A1*+2)*$%&%''%()*+(*,)-').+&+&*21*+=;+3%?5&5&*B)&)*/2(/*7+-*7+O+,8)*%-;,%25*%&(%,5&%*B)(,)';)8+-@**P/&/,/.8)*35(8%*K�*,+(36&*,Q*21*;/');+,+*6(%&*$%&%''%()*+(*,)-').+I*'+<+*7%<5&%*35((5'*21*;/');+,+&+&*G3%'(%<5'*6(%-%'*JRK*STG'+<+TB/&L*B)()?)';)*8)*2%7+;*'%(,%25*=%(+&8)*7+()*J�KU*35(5&8%*KJ*,+(36&*,QI*J�J�*35(5&8%*K�*,+(36&*,Q*>)*J�JU*35(5&8%*JQ*,+(36&*,Q*213%*+=;+3%O*813%?%';5-@**A1*+2)*'/-)2)(*+'(+,*8)9+<+'(+9+*&)8)&+*+()*3)-)(*21*'%3&%'(%-5&%*6(%7+()?)'*6(1,21.*);'+()-*&)8)&+3()*7+-*21*%-.V;%()4*8)&B)2+&+&*2%9(%&,%25&5*.6-1&(1*'5(,%';%85-@**W%=%*M&?)*8+''%;*O)'+()&*X;+'=+2%-*A%-%Y5*86(1(1'*81-1,1*J��Z*7%<;%*6(,%'*/.)-)*3%95<*'5;(595*O)'+()&*35((%-8%*21*%-.5&5*;)=8+;*)8)&*7+-*81-1,81-@***** �N)'+(*QJ@**$%&%''%()*+(*,)-').+I*E)4).*7)(8)2+*>)*$%&%''%()*+(+&+&*&/0121&8%'+*8)9+<+,*G3*)'2)&+*(6B%-+;,+'*M(O)';)L*GCHDEI*J�KKL@�



�����������	
���
���
������������������������������������������������������������	����� � ����������� ���!"#��"����$%&��$�'#"��#�&���("��)*+!�&#���,-.-//-012,-.34-5-670893,-.-//-012:;<=534-5-670893,-.-//-012:;<=53>:.?1@12A;=.13-5-BCD3E136-0.C;F-3GHHI3E13GH�H3E15=B=370-.3,-.-//-012:;<=53/-5-67083>41@1;D3J;15=.K1.3LJ.0J/3L1M1.3<7?75083?-NC?3B-6CBC3,=;10L13OHPK-3E15=0<1/?1K=53>4QR93GHHOS34QR93GHHTS34QR93GHH�S34QR93GHHUS34QR93GHHVS34QR93GHHIS34QR93GH�HDW33X83?-Y07K-/=3-<-M3?-NC?0-5K-.3L101Y=01F1/3Z-E-3/=50=0=[=3E13?1/15015=.36703B-?ZC3=013BJ5?J.<1B=93\51.3-/B-<C.C.3-NC.<-BC93-5-M3/0=<-BC.C.3/800-.C0<-BC3B7.8F83708N-Y=01F1/3/=50=0=[=.3Y83M-0CN<-K-3=.F101.1.3B83/-6.-/0-5C.-31?/=B=.=.3/-Y-F-3Y=53?-Z<=.=K=5W333]5-M0-5C.3L-;31<=B67.0-5C3Z1B-@0-.C5/1.3̂_G3=M=.3Y=537?7<7Y=03=M=.3�TH3L5-<̀/<93Y=5375?-36J/0J3?=F-5=3?-NC?3><=.=YJB3E13/-<67.1?D3=M=.3aTT3L5-<̀/<93Y=537?7YJB3=M=.3�HTH3L5-<̀/<93Y=53/-<67.3=M=.3�THH3L5-<̀/<3E13Y=53bcd3=M=.3GVHH3L5-<̀/<3\-/?e5015=3/-Y8031K=0<=N?=5W33fC00-5-3Le513Y1.;=.0=3E13K=;103-5-M0-5K-/=3K1[=N=<3K=//-?13-0C.<-<CN?C5W33g=?1/=<3-.F-/3GH�HPK-.3B7.5-3bJ5/=6136700-5C.K-/=3K=;103<7?75083?-NC?3B-6CBC.C.3Y1.;=.0=3<7?75083?-NC?3B-6CBC.C3L1M?=[=3?-Z<=.31K=0<1/?1K=5W334J/J5?37/B=?0153E13-;7?37/B=?0153=M=.3K13-5-M3?J5015=.13Le513=0L=0=31<=B67.3\-/?e5015=3/800-.C0-5-/3Z1B-@0-<-0-53?-<-<0-.<CN?C5W333333b-5C<B-03-0-.0-5K-3\--0=61?3LeB?151.3<7?75083?-NC?0-5C.93?-5C<K-3/800-.-.3M1E513/-0=?1B=.13708<B8;31?/=015=370-Y=01F1/3/=<6-B-00-5C.3E136-@CB-03K1[=N=<015K1.3K70-6C3Z-E;-0-5K-.3-/-5B80-5-3K7[583?-NC.-.3<-KK1015=.3B83/-0=?1B=.136-@-Y=01F1[=31?/=0153/1B=.370-5-/3Y100=3K1[=0K=5W33Q10=N<1/?1370-.3J0/1015K13�II�PK-3/-5Y7.31<=B67.0-5C.C.3�IV�PK-/=3KJ;16K1.3hU�3E13�IIHPK-/=3KJ;16=.K1.3hOO3K-Z-36J/B1/370K8[83Y10=5?=0<=N?=53>X57i.93�IIVDW33bJ5/=61PK13L10=N<1/?1370-.3J0/10153-5-BC.K-3Z-0-3ZC;0C3.J\8B3-5?CNC3E13ZC;0C3Y=53<7?75083?-NC?31K=.<13?51.K=3=M15=B=.K1K=5W33j6L8.B8;3Y=M=<K13B83/-6.-/0-5C.-3M7/36-/C.3L1M1.3/-5-6700-5C93/1.?01N<1/3=M=.3@0-.0-.-.3-0-.0-53E13B-.-6=3/85808N0-5C31/7B=B?1<3YJ?J.0J[J.J3?1ZK=?3-0?C.-3-0<-/?-KC5W33:.B-.351\-ZC3B-K1F13Y=.3/=N=3Y-NC.-3KJN1.3<7?75083?-NC?3E16-3Y=.3/=N=613KJN1.3F1@3?101\7.83B-6CBC3L=Y=3\-/?e5015013e0MJ01<161F1[=.K1.93K7[-03E-50C/0-5-37.0-5C.31<-.1?M=B=370-5-/3Y-/<-/3E13e;100=/013B83/-6.-/0-5C.C3Y83M-0CN<-K-3-0?C3M=;=0K=[=3L=Y=3e;1.013Z-E;-BC3=013K=//-?13-0<-/3E-?-.K-N0-5C.3M1E513Y=0=.F=3=013K7[58K-.3=0=N/=0=K=5W33X=53K1[1501.K=5<1613Le513GHHHP0=36C00-5K-3/=N=3Y-NC.-36C00C/3L10=5=3THHH3]<15=/-3X=501N=/3k1E01?015=3>]XkD3K70-5C370-.3bJ5/=61PK13Z-6-?C.K-.3<1<.8.370-.0-5C.375-.C3hUHS3/=N=3Y-NC.-36C00C/3L10=5=3GHHHH3]<15=/-3X=501N=/3k1E01?015=3K70-5C370-.3]E8B?856-93l-@7.6-934-.-K-93X10M=/-93g75E1M93:BE=M513E13k-.=<-5/-3L=Y=3J0/1015K13=B13hVH3=0-3hIT3-5-BC.K-KC53>Q-5K.153E13m58LZ93GHHVDW3



�����������	
���
���
������������������������������������������������������������	����� � ������ !" #$%&#'()*+(,#- .()*./(.#" +0 -1 #2!(.#�(.(--(! 3�(.#4()(,2!5#6 #4 7 �#/ ) 8�#9� )�./ .#" + .#�(.(--(! 3:�0�)#-()(,2!5.5#-5!!(.(.#()(+!()*.#8(,*!()*#;4<=>#�%%$?#4<=>#�%%@?#4<=>#�%%�?#4<=>#�%%A?#4<=>#�%%B?#4<=>#�%%C?#4<=>#�%D%E## FGH# # # #�%%$#�%%@#�%%�#�%%A#�%%B#�%%C#�%D%# I)1&# '1&#8(70(# = /&#�(.(--(! 3�(.#4()(,2!5#9� )�./ #,2!#-(1# / .#0212)!5#1(J*1#8(,*8*#;1(J*1K"9.EL# # # #D#I1202M�!# �%D�#�D@N#��B�# C�$#D%�D#DDN$# DN%A# D@@C# @�A# DN%A#�#I)1(# ,9-!9#1�O()�#1(J*1# NDA# NNN# NA�# D��# DN%# DNN# DN$# ��D# DDN# DN$#N#I12M98# DD# DD# A# �# N# N# $# �# $# $#$#4(0,2.# N%A# NDC# �N�# D%D# DN�# D�A# DN$# �@D# DC%# DN�#@#PGQ# D%# DD# NN# D�# D�# D$# DC# DA# B# D�##PIRHS=# ��@A#�B�A#NBCC#DDCC#DN$�#D$DD# D@CB# �DN$# D%D$# D@CB#�(.(--(! #�!#0 )- ��#9� )�./ #,2!#-(1# / .#0212)!5#1(J*1#8(,*8*#;1(J*1K"9.EL# # # #D#I1202M�!# NNN�#N@�@#NBCC#$DBN#$N%B#@B%�# �%@%# $$$C# D%�A# $DBN#�#I)1(# ,9-!9#1�O()�#1(J*1# ��%# �@D# A$�# A$$# A��# BC�# CCA# AA$# DNN# A$$#N#I12M98# ��N# �A$# N�C# N�C# N��# D@�# DB�# ��@# AD# �A$#$#4(0,2.# D%�%#DD%�#D%CN#DDA@#DN�N# �$D# �B�# D%DA# ���# D%CN#@#PGQ# DC@# �D�# ��N# NN$# N$A# D%D# D%A# ��N# CC# �D�##PIRHS=# @$A%#@B%B#�N�@#�A�@#AD%�#A�%%# B%��# �A�B# C�B# �A�@#�(.(--(! #T:�0�)#4()(,2!5#;:.1 7 3U��. #()(8*./(E#,2!#-(1# / .#0212)!5#1(J*1#8(,*8*#;1(J*1K"9.E# # # #D#I1202M�!# ��B$#ND%A#N@D%#NC@N#NB$A#$%�%# $%BB# N�%A# @N�# NB$A#�#I)1(# ,9-!9#1�O()�#1(J*1# N%%# NBA# $�$# @%B# $CB# $BB# $CB# $$C# AB# $BB#N#I12M98# D@�# D$�# D@N# DA�# DA%# D$$# DAD# D@C# D$# D@�#$#4(0,2.# �$N# ��N# �NN# �A�# ��D# �AB# A%C# ��%# N%# ��D#@#PGQ# DC�# �DD# �A$# N$A# NB$# NB@# N�A# N%N# AB# N�A##PIRHS=# NCAC#$$AD#@%N$#@��%#@@�%#@A@@# @ACN# @DAC# ADN# @@�%##�(.(--(! 3:�0�)#4()(,2!5#9� )�./ #;4 7 �3:.1 7 #()(8*E#,2!#-(1# / .#()(+#8(,*8*#;1(J*1K"9.EL# # # #D#I1202M�!# 3# 3# 3# 3# 3# A$DA# CNN�# BNAA# DN@A# BNAA#�#I)1(# ,9-!9#1�O()�#1(J*1# 3# 3# 3# 3# 3# D�DC# @�$# BC�# $�N# BC�#N#I12M98# 3# 3# 3# 3# 3# ��%# DCA# �%C# D�# �%C#$#4(0,2.# 3# 3# 3# 3# 3# D%NC# CAC# D%%C# $�# D%%C#@#PGQ# 3# 3# 3# 3# 3# $�N# $�$# $�$# D# $�$##PIRHS=# 3# 3# 3# 3# 3# D%NDB# DD@%%# D%C%C# BN�# D%C%C## =212)!5#1(J*1!()/(.#-(,.(-!(.(.#V(6(#-�)! 1�O�! )�#82.5+1(#127)(-#6 #85#-(,.(-!()*.*#/(#-�)! 1 M�!�)! )&##W5#(+*/(.#M(-*!/*X*./(#�(.(--(! Y/ #�.O ! 0 #8(V(8*.*.#�+�. #"�) .#9+#(.(#-()(,2!5./(#82.#,*!!()/(-�#1)(Z�-#V(O�0! )�#/�--(1 #(!*.()(-#+ J�1!�#-�)! 1�O�! )�.# 0�8,2.!()*#(J(X*/(#1()1*J*!0*J1*)&##U!M 11 #-�#9!- 0��#0212)!5#1(J*1#M(-*0*./(.#" !�J0�J#



�����������	
���
���
������������������������������������������������������������	����� � ������ � !"�#$#!"% &'(&"$ )(�$(!*""+#&#��#� ,$ "- !"." !' &"�(/(0 "1"2343!�5"4#/64"$�/4�)�"7#&6�2#�4#$6!*""8&9#�":5"!#�#2"7#:(4"�#�2#0#9#�46!*""8!4#&"4!#;() ":#)�6"3�#!#�"2343!�5"4#/64�#!$#&"�#0&#��#&#&" 2(703&�#!6&"$#"#!42#76": �� &2 �4 $(!*" "< �(�"��*=343!�5"4#/64�#!$#&"�#0&#��#&#&">?@" 2(703&5&5&""A�'B�2B'�&C"%#2#&"7 !(7("�% !(&$ "'D74 !(2(*""" E5�#!6$#�("/ �(�$ &"$ "'D!��$�)�"'(:("+#&#��#� F+#&"�#!#03�5&$#"AG#!6H#0"� &#!6&$#&"I "84(�-(7#!"J#!#K6"� &#!6&$#&"' H2 �4 $(!C"@LLMF@LL�"06��#!6&$#"#!4#&":(!">?@" 2(703&5"@LL.,$ &"73&!#"#%#�26/"I "#!$6&$#&"$#"'�&�2�% "�#$#!"7#:(4"�#�26/46!*""N4 "0#&$#&"O P %"Q ! 7("�% !(&$ &"' H &"+#&#��#� FR%2(!"�#!#03�5&$#&"�#0&#��#&#&"4!#;(�"�D� &�(">?@" 2(703&5"@LLMF@LL."$D& 2(&$ "#!426/"$#-#"73&!#"- 2 &"- 2 &"7#:(4"�#�26/46!*""8&9#�":5"H#�6/2#":305&9#"' ! �"03�"0#P626"' ! �7 "0#/#&#&":#%6"4!#;(�"�#%#�#!6"& $ &(0� "O P %"Q ! 7(,&(&"�(!� &$()(& "$ "4#&6�"3�5&25/45!*""J5"�3&5$#"0 4�(�(� !(&"$(��#4�("$#I!#&2#76&$#";#0$#"#$$ $(�2 �4 $(!*""S �(/2(/"��� � !$ "H /(4�("#�4(I(4 � !$ &"�#0&#��#&#&"-#I#"�(!� 4(9(� !(&"-#I%#"�% !(&$ "D% ��(�� "75"�#0&#��#!6"�% !(&$ "3�#&" 4�(� !("73&"06��#!$#"P3P�� !�(�"�#%#&26/"3�#&":(!"H#�6/2#"#�#&6$6!*""J5!#$#"�(!� 4(9(� !(&"7P 7(;(�"$ 4#0�#!6&#"'(!(�2 $ &"(�("-#I%#"�% !(&$ ":5�5&#&"#�#!75�#!6&"75"�#�(4 7("H#�6/6�26/46!*"""""" "



�����������	
���
���
������������������������������������������������������������	����� � ������ !"�#�$�%&'&(")�'*+,'"*(-*.� */.* "*.*.�012��3!4/&.).).��5 67 3768.9�:*3*.�4�(!4!�8:�(!.-��6;4'�(!3!$� � ��� !"�#<$%&'&(")�'*+,'"*(-*.� */.* "*.*.�=12��3!4/&.).).��5 67 3768.9�:*3*.�4�(!4!�8:�(!.-��6;4'�(!3!$�� >)�?*",+3*� *@4*3,.-*�A!(�/,",�*+ ,.�A!(�48(��0*(,?*/�B��C�@�:�D�(�4!E.-��*/.,�'*(!F"!�4)� *"!'�4!�!.G�"�3�"�(!.��-*/*.,"*(* �3*.6*.�A* ,3,.-*.�F�3�0*(,?*/E-*�F�3�-��C�@�:�D�(�4!E.-��-�(!+!3!.�;(.� "�3��.& '*"*(,.*�B��;(.� "�3��:*3*."*(,.*�A*H",�&"*(* �-�H!+'!H!�4&.)G).*�B*(,"3,+',($��0*(,?*/E-*�F�3�:*3*.�F�3�-��!.G�"�.�.�!4'*4/&."*(�



�����������	
���
���
������������������������������������������������������������	����� � ������ ! "#�"$%&' "$#()*+,*)*$-."/0/"�$1�2 3! +�("$4(%(5$6(2(-*'"#($-�#(0($72"(�3(!($5�!�" $��� ! "#�"$%&' "$#()*+,*)*$-�%,�"! +, 28$$9/$- 0��3 ) " "$#�$%&'#�$.3#/)/$:*�*$9�2 ;�<'#�$=(!$72"(�3(!($*-,�-<."3�2 $=(!$#($72"(�3(!($5�!�"3�2 $��� ! "#�"$*-,�,*-,*�-(3$�; #�"$>�2�3 $.3#/)/$�"0��$4(%(5$6(2(-*'"#($-/$- 0��3 ) " $(,�*3(<("$>��,72?"$-�#(0($72"(�3(!($5�!�"3�2 $.3#/)/$-."/0/"�$1�2 3! +, 28$$@.%3�!$;*"�.$��� ! "#�"$9�2 ;�<'#�$-�#(0($72"(�3(!($5�!�" $7"(!3*$�/3/"!/+�("$4(%(5$6(2(-*'"#($,.%3�!$;*"�."/"$=(!$72"(�3(!($".�,�3�2 $=(!$#($72"(�3(!($5�!�"3�2 $,�2�> "#�"$(,�*3("#*)*$-�%,�"! +, 28$$9/#�$;75?"!?+$;*"�.#�$#�$9�2 ;�<$*;*"$-�#(0($72"(�3(!($".�,�3�2 $(,�("$%�2�!(,2($*�("$4(%(5$6(2(-*'"#($=(!$72"(�3("("$".�,�3�2$=(!$#($72"(�3(!($5�!�"3�2 " "$-/#�$;75?"!?+$;*"�.$#(2*+*!*"*$(,�*3(#*)*$-."/0/$(3#($(#*3!*+,*28$$9�2 ;�<'#�$�3?!*"</!/"$"($72"(�3(!($5�!�"3�2 $"($#($72"(�3(!($*-,�-<."3�2 $��� ! "#�"$(,�*3("#*)*$��" - "�$1�2 3! +�("$4(%(5$6(2(-*'"#($-�#(0($72"(�3(!($5�!�" " "$-/#��*$�3?!*"</!$?5(2*"#($*-,�,*-,*�-(3$.3�2��$(,�*$(#("$%�2�!(,2($.3#/)/$-."/0/"�$1�2 3! +, 28$$A2:�"*�$!�##($*;(2*)*$��� ! "#�"$*-($"($4(%(5$6(2(-*'"#($"($#($9�2 ;�<'#�$72"(�3(!($*-,�-<."3�2 " "$#�$72"(�3(!($5�!�"3�2 " "$#�$�/$%�2�!(,2(<*$(,�*3(!(-*$��� ! "#�"$7"(!-*5$.3#/)/$��" - "�$1�2 3! +, 28$$ B/"#�"$-."2�$<�% 3�0��$;�3 +!�3�2#�$75(33*�3($<�) +3 $.2,�!3�2#�$"($,?2$�*23(,*0*3(2*"$=�":*$<?�3(23($�/$���2-/$-*-,(!3(2*"($(,�*$(,,*)*$;�3 + 3!�- $:(2(�("$�*2$�."/$.3�2��$7"(2*3(�*3*28$$C��2-/$=�15�3�2 "#�$!(<#�"�$:(3(0(�$#()*+*!3(23($-/$��3*,(-*"#($"($,?2$>�2�3 3 �3�2 "$:72?3(0()*$1($:72?3(0(�$�/$>�2�3 3 �3�2 "$"�- 3$�(2,�2�>$(#*3(0()*$�."/3�2 "#�$#�$;�3 +!�3�2$:(2;(�3(+,*2*3!(3*#*28$$C25/$(#*3*2$�*$*"-�".)3/"/"$<7"(,(�*3#*)*$(�.-*-,(!*"$("$#()(23*$��<"��3�2 "#�"$�*2*$.3�"$-/$#*���,3*0($1($�*23(,*3!(#("$<7"(,*3(�*3-*"8$$$$$$



� � �������������	
���
��	�����	�����
	���	���
�
���	������� 	!�"#$� ��	��	������� 	%#"
	&��� ����
�	'()*+,-./0.1(2,3.4-5+)6+7+*.8(2(0.9:;.<3=>?.9@/AB.9C9.:.9D;B.EF3230	
���
��	GHH��	I�� �#	�J	&K ��
	L��� 	MN�N� NON�	
"P�	L$Q ��	&�#����� ��P	R
 S
	
OP�	T�����POP	 #��
UV	 G�	 WX�"	 GH�H�	 	 &�#����##�	 ���XJ#�	U##YVZZ[[[���
�S���#�Z�S
\
 S
Z�S
\
 S
���Y	
���
��	GHH��	�J	]
� 
 
O
	]��#�� N	�$��#�� 
O
	]P#�	&�
	�J	]����" ��P�P�	�P�P̂ ��P��	L$��	]� 
#�	]�
#�� ��
�		_-=?+.83̀-a-.'3)+5+b.;909D0DCCA._-=?+.83̀-a-.c3,>=>b.Dde/f.
���
��	GHH��	I���&�	Gg�	R$ S�	MN�N� NON	GgG�	hJ\�	MN�N� NON	���
 ��
	T�����POP	#��
U	G�	WX�"	GH�H�	&�#����#	�����
V	U##YVZZ[[[G���
�S���#�Z\� S�Z��
GgZX���""� ��U#�	
����	LN ��	R��	R����	%�
��	R�Q#�K	i��	]���\P�P"	T��	]��#� 	!��	MJ# J	L��	j�S�		
��	���P�	I��	TJ J�#�K	���	�����	�J	k
Q��# ��
	�$��#
�
	L��� 	��Y�		'()*+,-.l-.m)a3Fnop.E??-.qF3)-=+.r2=a+a(=(B.b=3,s3.9:D.tanu73?.D;@.=3,s3v0.E2*3)3B.'()*+,-0..R�\���[�"
	M��	w �J�	%��	!�
���	]��	x��	I��	]�����	!��	]��
�
�	y��	y� Q��	z�	��	k�
�
�S���	y��	GHHg�		w��Y��
���	�̂	I
̂̂����#	M��
#��
�S	y��S����	�̂	#U�	GHHG	�J����	! ���	
�	#U�	{
���	% \��	E6a3.|,F)n65+?0.|,F)n}+n7B.;;.tdvb.ACA:A9f0					R�S��	M��	T�[�����	w�{�	��	k��Y��		z�	~��	GHH��	%X� �S�V	!���	���
�
�J� �	#�	%X����#���	�736*�-77.�p}7+=5+2�B.�37F-2B.�3==365p=-aa=B	���V	.�cE0			R��[�	~�	{��	�����	IN����P�	IJ�J�J�		'r�E.'()*+,-.r)ǹ,n273.�(63F-7-B.Eo3�732F>)?3.l-.1no37.�3)7>*73)>.<n)p?3.�3*s>.�3,>273)>.tD;vb..�-}+}.�37*>2.�3,>?73)>.l-.�3=>?.q�7-)+.E0.40B.q=a32}p70....���JK	w�	���	GHH��	����""� ����	]��#�� 	L� 
K
�
�	�Q�"#��	
 SP ���	x�	LY�	j �N� ��
	& �	&Q �����
�	.q=a32}p7.�2+l-)=+a-=+.rF-}+,3a.�3*(7a-=+.�no)3s,3.��7(?(.�no)3s,3.1-)�+=+B.t9dvb.AA:d/0.q=a32}p70				



� � ����������	
��	
����	�����	�������	������������	�	�����	��	���	� 	!�����	"��������	���	�����	��	#�$���������	%��������&�	'()*+),-.-/)001-23,43,1-567			
�8�9��	:��	!����	;��	<������=	:�	$�	<���>�	#��	�??��	@���99���	A��	@�$��	
����	B������	C7'-D),)EE)0F-G)0H0HIH-J0-DFKLF-KF-ML+),-NO4OL0OIO7-J,PFL,FPPF-+FKQRP1		S�����T8T	 �����	 ��	 U>�9	 �?
?�	 	 A�������	 �������	�����VVWWW�>��&��&�$���V�>�X���������V>���99����>��??Y��� 	
����=�Z��	[��	�??��	U�����8�\��	"����	�����	"�����]�9	
�8����		̂_-6O0POL-̀),)P-a)bc,Qc0cE1-d)be)-fg1-P3*0)+-hig-d)be)1-JdP),jR01-COLEHbF�	k����	#����	l�?

m�		"��������n���	������	���&���	� 	���	#����	��	k�����		A���������	��$>���	WWW� ����������>��	�������	��	$�	o��&��	S��	�??p�		�??p	
q����T�	
�����		"q��q�q��r����	!��	#9�����	AZ��	<�����9���7--CsNt-G)Eec7--̀)e)-C),cPc+-KF-N)Pj))Qc0cE-Ju0FLH-2P47-vPH71-JdP),jR07	�q���		@�	$�	@�r���8��		w��	
����	"�	x�������7-DFKLF-̀)I0cIc-CF+F0-6)b,)E-yHzHdH-{3|}f7-h|-hf~i�7-t,E)L)-:�>�	��������	�??��		
B�???	"��>�������������	o��>������	%������		������&	���r���	
U��?p���p�??��?�		��$�	?��	��		��������					:����8	#��	�??��	x��>�8�=�
�����	��&q�	:�$=��T	"�	x����9���T�T�	"�	x��������		aOEdFE-2Hd),d-CFzH1-JC�-�F,-�H0H+0FLH-s,dPHPOdO7-JdP),jR07	x���	:��	�??��	���9�����	!���]T	$�	"��TZ��\��	o�������	$�	#$���	9������8��	�����T�T����T�		aOEdFE-2Hd),d-CFzH1-DMN�-�F,-�H0H+0FLH-s,dPHPOdO1-̀R-�LO,0FLH-t,)jH0H+-y)0c7-D),)EE)0F7	x���������T	�����	%q�q��q8q�	l�??Ym�	S�� �9	:�>��	:������T�		A���������	��$>���	WWW�9&��&�$���V"��������>�������&��V��� �9�������??Y�]�&�	x���������T	�����	%q�q��q8q	l�??�m�	S�� �9	:�>��	:������T�		A���������	��$>���	WWW�9&��&�$���V"��������>�������&��V��� �9�������??��]�&�	x���������T	�����	%q�q��q8q	l�??�m	S�� �9	:�>��	:������T�		A���������	��$>���	WWW�9&��&�$���V"��������>�������&��V��� �9�������??��]�&�	



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

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

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

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

!
���
����
��"�#�$
%%% �&� &�" ��'(���)��������
0��#��
��'������#��
��'������'������+����+�������'������+������/� -�� 
�����	���#
12345�6�
7 
"�40�
�8
9 :
���;24<�
������
!��
�

<�"��
=��6�������:
>?@ABCDEB@FGHBHIJ@KL@MLKNL@OHPQNLDJR@DES?@TUVWTVXR@YHBC?
������
7 :
���Z 
<�
������
!��
��
(�
���
"�
<�"��
!��[����
\8���
��
5��
7��[�	��� 
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