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��,�,2/%�!$ ,�+=�A� ,$"$ %�!�"�%*,�, %"���

• *%�� �A� ,$"$ %� ��!� $%4�&�"$ %� +�� &=�$!� 2 %"�6$%/� ��!� &�,� /6$,,$ %,� +�� � &&*�%",�
�"6 ,�4/!$-*�,G�

• *%���A� ,$"$ %���!� $%��,"$ %�+��, &� ,*��!#$2$�&� 2 %"�6$%/���!� &�,� !�" 63/�,��"6 ,�4/!$-*�,�
+�,�/6$,,$ %,�+�,�,$"�,G�

• *%���A� ,$"$ %���!�$%��,"$ %�+���/�/"�*A�2 %"�6$%/,���!�"!�%,#�!"�+��&��� &&*"$ %�+*�, &G�

• *%�� �A� ,$"$ %� ��!� $%��,"$ %� +�� �! +*$",� +=�%$6�*A� /&��/,� & 2�&�6�%"� �"� 2 %"�6$%/,� ��!�
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��,�� &&*�%",�$,,*,�+��2�""��,/&�2"$ %�, %"���

• � *!�&�,��##�",�% %�2�%2/!$�1%�,����	�,*3,"�%2�,�+ %"�&��+$ A�+��+��, *#!��� *!�&=$%4�&�"$ %��"�
&����%�+$*6�� *!�&=$%��,"$ %�

• � *!� &�,� �##�",� 2�%2/!$�1%�,� �� ��� ,*3,"�%2�,� + %"� &�,� ��!"$2*&�,� +$�,�&� � *!� &=$%4�&�"$ %� �"�
&=�!,�%$2�� *!�&=$%��,"$ %�
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2�!�2"/!$,"$-*�,�+�,�,*!#�2�,�D, &,G�6�!�ZE��"�+�,�+ %%/�,�6/"/ ! & �$-*�,�& 2�&�,�D+ %%/�,�4 !�$!�,�
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6$&$�*AG�*%�6 +1&��+��"!�%,#�!"�6*&"$�2 6��!"$6�%",�D�$!�, &��/�/"�*A��! +*$",��%$6�*AE���/"/�*"$&$,/?�
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��!, %%�,� %"�/"/�/"*+$/�,���
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�! & %��"$ %�+�� &������,*!��%�$! %���O6�+��*$,� &��� *! %%�� B*,-*=;����/!���,"��!/�*?�����! B�"���
� *!�  3B�2"$#,� += ##!$!� *%� ,�2 %+� �221,� �*� 2 6�&�A�� �/"! 24$6$-*�� +�� ���/!�� D� *!� +�,� !�$, %,� +��
,/2*!$"/� 2$�$&�G� �%� 2�,� +=�22$+�%"� "�24% & �$-*�� 6�B�*!E� �"� +=�6/&$ !�!� &�,� !�&�"$ %,� +��*$,� &�,�
���& 6/!�"$ %,�+��&���H"���&�*����!,�&��% !+��"�&= *�,"?�����! B�"��,"�$%,2!$"�+�%,�&���&�%�-*$%-*�%%�&�
+=$%��,"$,,�6�%"�+*�����?�9 *"�# $,��*2*%��! B�"�+��2 %" *!%�6�%"� *�+/�$�"$ %���%�"���
�"��,*!�&��
+ 6�$%��+=/"*+��%=�,"��!/�*�;�&=4 !$C %�����?�

*=.=* ���
��"���$���
�$��

� *,�+$,"$%�*�! %,�+$##/!�%"�,�, *!2�,�+=/6$,,$ %���

• &�,�%��$!�,��%�%��$��"$ %G�

• &�,�%��$!�,��%�6�%S*�!���"�;�-*�$G�

• &�,�!�6 !-*�*!,�,*!�&��� !"�+�����/!�?�

���& 2�&$,�"$ %�+��2�,�, *!2�,�+=/6$,,$ %,��,"��!/,�%"/��,*!�&��#$�*!��,*$��%"�?�
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2 %,$+/!�!��+�%,�&��,*$"��+��&=/"*+�G�&=�%%/�������$+�%"$-*��;�&=�%%/������?�

*=, C���� ���� ��	����� �9�$������� ��� ��� 8��� ��	�
������� ��� ����������
�����&����������$&
��&�	���9�
	���

�

�

�

�

�

�

�

�

(���:� �	� ���� ��� ��� 8��� ��	�
������� ��� ���������� ����:� �
� �
�� ���������� ��$$��
�$�

�	����������
����%�"���
�"��������9������$�
'�
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7 �3����2�'����
����������$�������

��""���4�,���,"��%"$1!�6�%"�+/"�$&&/��+�%,�&=�%%�A���?�

'�*&�&���!$%2$���+*�!�2*�$&�+�,�+ %%/�,��"�&�,�!/,*&"�",�#$%�*A�, %"��!/,�%"/,�+�%,�2�""����!"$�?��

7=2 �$��������
$��&3����	����

7=2=2 �$��������
$��&3����	���������	�
������

7=2=2=2 ��
3�����%����

���2 &&�2"��+�,�/6$,,$ %,��"6 ,�4/!$-*�,�+�,� $%+*,"!$�&,�2 %2�!%/,���/"/�!/�&$,/����!� &��3$�$,�+=*%��
3�,�� +�� + %%/�,� 2!//�� ��!� ����)��� �"� # *!%$�� ;� 24�-*�� $%+*,"!$�&� -*$� ���$"� �%� 24�!��� +�� &��
!�%,�$�%�!?�

�

��""��3�,������!6$,�+��2 &&�2"�!�� *!�24�-*��$%+*,"!$�&��"�� *!�24�-*��!�B�"��"6 ,�4/!$-*�G�� *!�&�,�
�%%/�,�������"����������

− &��& 2�&$,�"$ %G�

− &�,�2�!�2"/!$,"$-*�,�+*�!�B�"�D&�� "����+��, *!2�G� &��4�*"�*!�+=/6$,,$ %G� &�,�2�!�2"/!$,"$-*�,�
�/ 6/"!$-*�,�+��&��, *!2�G�&���$"�,,��+=/B�2"$ %G�&��"�6�/!�"*!��+��!�B�"EG�

− &��%�"*!���"� &��-*�%"$"/�+�,�� &&*�%",�/6$,��$%,$�-*�� &�,�/��%"*�&&�,���!$�"$ %,�+=/6$,,$ %,�
6�%,*�&&�,G�

− &�,� 2 %+$"$ %,� +�� # %2"$ %%�6�%"� D"���� +�� # %2"$ %%�6�%"��� 2 %"$%*�  *� � %2"*�&G� &�,�
�/!$ +�,�+=�!!]"G�&��"�6�,�+��# %2"$ %%�6�%"E?�

�

��,�+ %%/�,G�,�%"4/"$,/�,��%�#$24��!/2��$"*&�"$�����!�$%+*,"!$�&,�D�%%�A���EG� %"��*�]"!��2 %"!H&/�,��"�
��&$+/�,���!�24�-*��$%,��2"�*!���)����%�24�!���+*�,$"�?�

�%����!Q*�+��2�""��3�,��+��+ %%/�,��,"��!/,�%"/�,*!�&��#$�*!��,*$��%"����

�

G�%	���-�'�(&��H	�����������������������$&�����
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����!$%2$���+��2�""��3�,���,"�+=$%+$-*�!�� *!�24�-*��&$�%������, *!2���"���� &&*�%"?��

���,$�%$#$2�"$ %�+�,�2 +�,�2 *&�*!,��"� &�,� &/��%+�,�%/2�,,�$!�,�� *!�2 6�&/"�!�2 !!�2"�6�%"� &��3�,��
+��+ %%/�,�, %"��!/,�%"/�,�+�%,�&=�%%�A��	?�

��,�3�,�,�+��+ %%/�,�2 6�&1"�,�, %"��!/,�%"/�,�� *!�������%��%%�A�����"�� *!�������%��%%�A���?�

7=2=2=*  ��	�
�
�� ��� ��� ������
�� ���� ������ &�	�� ���� �$������� �
$��&3����	��� ����
��	�
������

������I�����9�8�
���

� %2�!%�%"�&�,�+/!$�/,��C "/,G�&��%�"*!���"�&��2 %2�%"!�"$ %�+��2�,�2 6� ,/,�+/��%+�%"�&�!��6�%"�+*�
&$�*G�+��&=4�*!���"�+��&��,�$, %?�<%�+/,$�%���/%/!�&�6�%"���!��<A�&=�%,�63&��D�<�X��<�E�2�!�*%��# $,�
&$3/!/,� +�%,� &=�$!G� &�� �<� �,"� !��$+�6�%"�  A�+/,� �%� �<�� ��!� &�,�  A�+�%",� �!/,�%",� +�%,� &=�$!G� �%�
��!"$2*&$�!�&= C %�?���%,�&��,*$"��+��&=/"*+�G�&�,�/6$,,$ %,�+���<A�, %"��,,$6$&/�,�;�+�,�/6$,,$ %,�+��
�<�?�

�

����&��
��	����

� %2�!%�%"�&�,���!"$2*&�,G�,�& %�&��% !6���*! �/�%%��)��	�G�&����!"$��$%4�&�3&��+�,���!"$2*&�,���*"�
]"!��+/2 6� ,/���%��&*,$�*!,�#!�2"$ %,��%�# %2"$ %�+*�+$�61"!���/! +�%�6$-*��6/+$�%�D������E?�<%�
+$,"$%�*���$%,$� &��#!�2"$ %��A"!�"4 !�2$-*��D�%"!������"�����L6EG�&��#!�2"$ %�"4 !�2$-*��D�������`����
L6EG�+$"���0��G�&��#!�2"$ %�"!�24/ �3! %24$-*��D�%"!��	��"����L6E��"�&��#!�2"$ %��&�/ &�$!��+ %"�&������
����,"�+��	�L6?��=/� &*"$ %�+�,�"�24%$-*�,��%�&�"$-*�,���!6�"�6�$%"�%�%"�;�&=$%"/!$�*!�+��&��#!�2"$ %�
�&�/ &�$!�� +�� 6�,*!�!� &�,� ��!"$2*&�,� #$%�,G� �0� �G�G� 2 !!�,� %+�%"� ;� *%� ���� ��� +�� �G�� L6?� ��,�
/6$,,$ %,� $%+$-*/�,� ��!� &�,� $%+*,"!$�&,� , %"� +�,� /6$,,$ %,� +�� ��!"$2*&�,� " "�&�,� D�!�%*& 6/"!$�� % %�
+/#$%$�E?�)&&�,�, %"��,,$6$&/�,�;�+�,��0�?�G�+�%,�*%�����! 24��6�B !�%"���%�"�!6�,�+=�##�"�" A$-*�?�

� *!� &�� 2�!!$1!���<�9)�<G� &�,� /6$,,$ %,� +�� ��!"$2*&�,�  %"� /"/� �,"$6/�,� ;� ��!"$!� +�� + %%/�,� +�� &��
&$""/!�"*!��D�#?��%%�A���E?���!�2 %,/-*�%"G�,�*&�,�&�,�/6$,,$ %,�+���0����"��0�G�G�-*$��!/,�%"�%"�*%�
$%"/!]"��%�"�!6�,�,�%$"�$!�,G� %"�/"/�-*�%"$#$/�,?�

�

����0�$&�������%���	���!���
����?0�!@�

'*!� +�� % 63!�*A� ,$"�,G� &�� %�"*!�� �A�2"�� +�,� �<7� /6$,� ;� &=�"6 ,�41!�� %=�,"� ��,� 2 %%*�?� )%� �##�"G�
2�""�� #�6$&&�� +�� 2 6� ,/,� �,"� , *��%"� "!�$"/�� +�� #�Q %� �& 3�&�� +�%,� &�,� /"*+�,� +�� 2 %# !6$"/�
!/�&�6�%"�$!�?�<!G��%� "�!6�,�,�%$"�$!�G� $&��,"� $6� ,,$3&��+�� "!�$"�!�2�""�� #�6$&&��+�� #�Q %��& 3�&���*�
!���!+�+��&��+$��!,$"/�+�,�6 &/2*&�,��"�+�,��##�",�,�%$"�$!�,��,, 2$/,?��

(&��,"�+ %2�%/2�,,�$!��� *!�24�-*��$%,"�&&�"$ %�+��+$,� ,�!�+T*%��$%# !6�"$ %��&*,��!/2$,��2 %2�!%�%"�
2�""�� #�6$&&�G� �"� +�� +$,� ,�!� +T$%# !6�"$ %� ,*!� &�� F,�/2$�"$ %F� +�,� �<7G� 2T�,"�;�+$!�� +�� &T$%# !6�"$ %�
,�/2$#$-*��;�24�-*��6 &/2*&��$%2&*,��+�%,�2�""��2�"/� !$�?�� *,���!& %,��& !,�+��F�<7�,�/2$#$-*�,F?�

)%�&=�3,�%2��+=$%# !6�"$ %��!/2$,��# *!%$����!�&=$%+*,"!$�&G�*%�24 $A�+��J�"!�2�*!,�+��� &&*"$ %�K���/"/�
!/�&$,/� +�� #�Q %� ;� �##�2"�!� &=�%,�63&�� +�,� �<7� " "�*A� ;� +�,� 2 6� ,/,� $+�%"$#$/,?� ��,� 24 $A� +��
J�"!�2�*!,� +�� � &&*"$ %�K�  %"� /"/� �##�2"*/,� ,*!� &�� 3�,�� +�� + %%/�,� 3$3&$ �!��4$-*�,?� �%�� �""�%"$ %�
��!"$2*&$1!�� �� /"/� � !"/�� � *!� -*�� &�,� 24 $A� , $�%"� 4 6 �1%�,� �"� 2 4/!�%",� � *!� *%� 6]6�� "����
+=�2"$�$"/?�

(&��,"��$%,$�+$,"$%�*/�+�%,�&��3�,��+��+ %%/����

− &�,��<7�" "�*AG�

− &�,��<7�,�/2$#$-*�,����<7�+ %"�&��%�"*!����/"/��!/2$,/����!�&=$%+*,"!$�&G�

− &�,��<7�J�"!�2�*!,�+��� &&*"$ %�K����<7�+ %"�&��%�"*!����/"/�+/#$%$����!�4�� "41,�?�

�

�*��& 3�&�� *!���U�+�,�/6$,,$ %,� +���<7G� &=$%# !6�"$ %��! �$�%"�+�� &��3$3&$ �!��4$�?���U� %"�/"/�
+/"�!6$%/�,�;���!"$!�+��6�,*!�,?�
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��,��<7���*��%"�]"!���A�!$6/,�, $"��%�J�/-*$��&�%"��! +*$"�K�, $"��%�J�/-*$��&�%"�2�!3 %��K?�(&��,"�;�
% "�!�-*��� *!�24�-*��,$"�G� & !,-*�� &�,��<7�" "�*A�, %"��A�!$6/,��%�/-*$��&�%"��! +*$"G� &�� # !6*&��
,*$��%"��,=���&$-*�����

�<7�" "�*A�DO�
�%E�`��<7�,�/2$#$-*�,�DO�
�%E�X�"!�2�*!�+��� &&*"$ %�DO�
�%E?�

� !,-*��&�,��<7�" "�*A�, %"��A�!$6/,��%�/-*$��&�%"�2�!3 %�G��& !,���

��������<7�" "�*A�DO���-�
�%E�a��<7�,�/2$#$-*�,�DO�
�%E�X�"!�2�*!�+��� &&*"$ %�DO�
�%E?�

�

� *!�+�*A�$%+*,"!$�&,�D�(���(I�(�)��"�8��9'0��EG�&�,�#&*A�+���<7�" "�*A� %"�/"/�2 %,$+/!/,�2 66��
6$%$6�,� D!/2$�! -*�6�%"� �G���� U� �"� �G��� U� +*� #&*A� +�� �<7� " "�*A� /6$,� ,*!� &�� C %�E� �"� %��
%/2�,,$"�%"���,�+=]"!���##�2"/,�;�*%�J�"!�2�*!�+��� &&*"$ %�K?��

�

 ��	�
�
��������������
������������

��,�!/,*&"�",�+��&��2 &&�2"��+�,�+ %%/�,�, %"��!/,�%"/,�+�%,�&��"�3&��*�,*$��%"���

6�����	�*�'�C���������$���������	�
�����������������������������������

����	�
�
�$��������	������?J%F�@�

*))+� *)2*�

'<�� ����������� �	���������
�<�� ���	����� ��������
�<� ��������� ����������
8�'� ������ �����
8�&� ���� �	��
85� ���� ����

�<7�" "�*A�+ %"� 	�������� ���������
�<7�,�/2$#$-*�,� ��������� ������	���

�<7�J�"!�2�*!,�+��� &&*"$ %�K� �������	� ����	�	��
8���D�-����E� �	� �	�

�$ A$%�,
5*!�%�,� �G��)���� �G	�)����
��!"$2*&�,�" "�&�,�D4 !,�� %"�! E� �������� �	����	�

��!"$2*&�,��0���D� %"�! E� ������ ������
��!"$2*&�,��0�?��D� %"�! E� ���� ����

�%"$6 $%�� ��� 	���
�!,�%$2� ��� ���
��+6$*6� ��� �	�

�4! 6��" "�&� ���� 	���
� 3�&"� ���� ���
�*$�!�� ��� �	�
)"�$%� ���� ����

0�%��%1,�� ���� ����
0�!2*!�� ���� ����
�$2O�&� ����	�� 	����
�& 63� ���� ����
9�&&*!�� ��� ���
'/&/%$*6� �	� �	�
94�&&$*6� ��� ���
7�%�+$*6� �	����� ������

.$%2� ������ ��	�	�
�*"!�,�2 6� ,/,� ��������� ����	��

�
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6�����	�7�'���
���������$����������0�!�'���&���"��	����
�K�
����	������
&���	
���L��

����	�
�
G�	���	���?J%F�@� G�	���	���?J%F�@�

*))+� *)2*�

�G�G�G��"/"!�24& ! /"4�%�� ��� ��
�G��+$24& ! /"4�%�� ������ ����
�G��+$24& ! /"4�%�� ����	��� ��������
�G��+$24& ! /"4�&1%�� ������ 		��
�G��3! 6 24& ! �! ��%�� � ��
�G���*"�+$1%�� ������� �������
��3*"�% %�� ������ 	�����
��)"4�&4�A�% &� ������ ������
��4�A�% %�� 	����� �	�
��6/"4�&�	���%"�% %�� ��� ����
����%"�% %�� �	� 	�
�2/"�&+/4�+�� ����� �����
�2/"�"��+T�"4�!�+���&�2 &� ���� ����
�2/"�"��+=/"4�&�� 	��	� 	��	�
�2/" %�� �����	� �	��	�
�&$�4�"$-*�,�%���%�� ���	���	� ����������
�&�4���$%1%�� ���� �	�
�6$%�,��%�, &*"$ %� ��	� ��	�
��%C1%�� 		��	�� �����	�
3! 6*!��+��%��! ��&�� ��� ���
3! 6*!��+T/"4�&1%�� ��� 	�
�*"�% &� ������ ������
�*"�!�&+/4�+�� ����� �����
��6�41%�� 	�� �
�4& ! 3�%C1%�� ��� ���
�4& ! /"4�%�� �	����� ������
9!$24& ! 6/"4�%�� �������� ���	���
�4& ! 6/"4�%�� ������� ������
�4& ! �! ��%�� ��� ��
�4& ! /"4�&1%�� ������ ������
�/2�%�� ����� 	��
�$24& ! 3�%C1%�� ���� ���
�$24& ! 6/"4�%�� ������� �	���	�
� +/2�%�� ��� ��
)9�)� ������ ������
)"4�%�� 	�	�� 	�	��
)"4�% &� ����� ������
)"41%�� ������ ������
)"4�!�+���&�2 &� �	� �	�
)"4�&3�%C1%�� ���	��� �����
)"4�&�! ��&�2! &/$%�� ����	� ����	�
5 !6�&+/4�+�� ������� �������
8��"�%�� 	�� 	��
8�A�+/2�%�� �� �G�	�
8�A�%�� ����	�� ������	�
(, 3*"�% &� 	����� 	����
$, ��*"�!�&+/4�+�� 	���� 	����
(, �! ��% &� �	� �	�
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G�	���	���?J%F�@� G�	���	���?J%F�@�
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�!�%+�� ��!$/"/� +�� , *!2�,� $%+*,"!$�&&�,� ,*!� +�,� C %�,� 2 6�&�A�,?� �/��& ��/� +��*$,� ��� �%,� ��!� &��
��63!$+���)%�$! %6�%"�&� ��,��!24�� %,*&"�%"� D�)��EG� 2�"�  *"$&� %*6/!$-*�� �,"� &�!��6�%"� *"$&$,/� �"�
!�2 %%*� ,*!� &�� "�!!$" $!�G� �%� )*! ��� �"� +�%,� &�� 6 %+�� �%"$�!?� � %,$+/!/� ��!� &=(�)�('�� D����E� �"��
&=�'� )��� D)%�$! %6�%"�&� �! "�2"$ %� ���%2��  #� �%$"�+�'"�"�,E� 2 66�� &�� % *��&&�� �/%/!�"$ %� +�,�
6 +1&�,�+��+$,��!,$ %��"6 ,�4/!$-*����*,,$�%,G� $&���/"/���&$+/���!� &= *"$&��*! �/�%�+=/��&*�"$ %�+�,�
6 +1&�,� +�� +$,��!,$ %��� &�� J�0 +�&� 7�&$+�"$ %� R$"�K� b8�%%�G� ����c?� (&� ,�� 3�,�� �%� �##�"� ,*!� &�,�
"�24% & �$�,��"�&�,�2 %%�$,,�%2�,�&�,��&*,�!/2�%"�,�+�%,�&��+ 6�$%�?���!6$�&�,�*"$&$,�"�*!,�#!�%Q�$,G� %�
2 6�"�� +�,� $%,"$"*",� �"�  !��%$,6�,� %�"$ %�*A� D(�)�('G� �5'')9G� (%7'G� 0$%$,"1!�� +�� &�� ,�%"/G� �)��
��+�!�24�G� (�'�G� 0/"/ � 5!�%2�G� )2 &�� ��%"!�&�� +�� �� %G� )2 &�� +�,� 0$%�,� +�� � *�$� �"� +�� '�$%"�
)"$�%%�G� '��)GZEG� +�,� $%+*,"!$�&,� D)�5G� 9<9��G� �8<�(�G� '<�7�:ZEG� +�,� �,, 2$�"$ %,� � *!� &��
,*!��$&&�%2�� +�� &�� -*�&$"/� +�� &=�$!� D�(�5<�)�G� �(����(5G� �'��GZEG� �$%,$� -*�� +�� % 63!�*A� 3*!��*A�
+=/"*+�,?�

� 6�"��"�%*�+�,�2�!�2"/!$,"$-*�,�+�,�, *!2�,�/"*+$/�,G�+*�+ 6�$%��+=/"*+���"�+�,� 3B�2"$#,�+��&=/"*+��
D/"*+��+=$6��2"�,*!�+*�& %��"�!6�EG�*%�6 +1&����*,,$�%�+��% *��&&���/%/!�"$ %�+*�"������0'��,"�*%�
 *"$&�" *"�;�#�$"��+��"/�� *!�&��!/�&$,�"$ %�+��2�""��/"*+�?���0'��,"��!/2 %$,/���!�&�,� !��%$,6�,�+��
!/#/!�%2��+�%,�&��+ 6�$%��D(�)�('G�(%7'E��"��,"�!/�*&$1!�6�%"�*"$&$,/�& !,�+=/"*+�,�+��+$,��!,$ %�,*!�
+�,�$%,"�&&�"$ %,�$6�&�%"/�,��%�"�!!�$%�2 6�&�A�?�

(&��,"�+���&*,�2 *�&/��*�6 +1&��+$��% ,"$-*��&$%/�!$,/�5�<P'9��G�-*$���!6�"�+���!�%+!���%�2 6�"��
&=$6��2"�+*�!�&$�#��"�+��&= 22*��"$ %�+�,�, &,�,*!�&�,�24�6�,�+����%",��"�+��"*!3*&�%2�?�

�%��+�,2!$�"$ %�"�24%$-*��+*�6 +1&��+��+$,��!,$ %���0'�	?�G��$%,$�-*��+*�6 +1&��5�<P'9���, %"�
+ %%/�,�!�,��2"$��6�%"��%��%%�A������"��%��%%�A����?�
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��&������$������

� *!�2�""��/"*+�G�&�,��!$%2$��*A��4/% 61%�,��4�,$-*�,��!$,��%�2 6�"����!�&��6 +1&��, %"�&$,"/,�+�%,�
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0/"/ ! & �$��& 2�&��  *$� � %%/�,�4 !�$!�,�,*!����%,�

��,2!$�"$ %���!"$2�&��+��&��
"*!3*&�%2���"6 ,�4/!$-*��

 *$� �%�&�,��+=/24�&&��+��0 %$%�<3*O4 ��

��2&��+$*!%��+*�+/��& ���6�%"�+��
&��2 *24��+��6/&�%���

�"6 ,�4/!$-*��
 *$� ��,�+ %%/�,�6/"/ ! & �$-*�,�%��, %"���,�

"!�$"/�,�+��#�Q %�$%+/��%+�%"��

'*!/&/��"$ %�+�,���%�24�,�;�
&=/6$,,$ %�  *$�

0 +1&��$%"/�!�&�+��"!�B�2" $!������%�, !"$��+��
24�6$%/��� *!�&�,�, *!2�,�2�%�&$,/�,�

)##�"�+��&��" � �!��4$��D!�&$�#E�,*!�
&��+$,��!,$ %�+�,���%�24�,�

 *$�

���6 +1&��+��+$,��!,$ %��,"�2 *�&/��*�6 +1&��
+=/2 *&�6�%"�#&*$+��5�<P'9���-*$�!�2�&2*&��
&�,�24�6�,�+����%"��"�+��"*!3*&�%2���%����

,*!�" *"�&��+ 6�$%��

��"*!��+�,�, &,�!�%2 %"!/,�  *$� 8�*"�*!�+��!*� ,$"/���!$�3&��,*!�&��+ 6�$%��

��"*!����!"$2*&�$!��+�,���!"$2*&�,�  *$�
�!$,���%�2 6�"��+*�+/�H"�,�2�D24*"����!�
�!��$"/E��"�4*6$+��D&�,,$�������!�&�,�

�!/2$�$"�"$ %,E�

)� &*"$ %�24$6$-*��+�,�!�B�",�
��C�*A�+�%,�&=�%�$! %%�6�%"� % %� ��

7�!$�3$&$"/�"�6� !�&&��+�,�/6$,,$ %,�  *$�
��,��/!$ +�,�+=�!!]"�+�,�$%,"�&&�"$ %,�D�!!]"�&��
V��O��%+� *�+*!�%"�&�,�6 $,�+=/"/E� %"�/"/�

$%"/�!/�,�

)##�"��/! +�%�6$-*��+�,� 3,"�2&�,�
&�,��&*,��! 24�,�+�,�, *!2�,�,*!�&��

+$,��!,$ %�+�,���%�24�,�
% %�

� 6�"��"�%*�+�,�+$6�%,$ %,�+��&��C %��
+=/"*+���"�+��&��%�"*!��+�,�, *!2�,�/"*+$/�,�
D, *!2�,�+$##*,�,� *�24�6$%/�,E�2�*A�2$�%= %"�

��,�/"/�$%"/�!/,�+�%,�&�,�6 +/&$,�"$ %,�
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���6 +1&�� *"$&$,/� ��!6�"� +=$%"/�!�!� &�� " � �!��4$�� +�%,� &�� 2�&2*&� +�� +$,��!,$ %� �"6 ,�4/!$-*�� +�,�
� &&*�%",?� ��� !�&$�#� ��*"� # !"�6�%"� $%#&*�%2�!� &�,� 24�6�,� +�� ��%"� �"� +�� "*!3*&�%2�G� �"� + %2� &��
!/��!"$"$ %��%�,*!#�2��+�,�2 %2�%"!�"$ %,�+��� &&*�%",?�� 6�"��"�%*�+��&��" � �!��4$��2�!�2"/!$,"$-*��
+��&��C %��+=/"*+�G�2�&&��2$���/"/�$%"/�!/��+�%,�&��6 +/&$,�"$ %?��

��,�+ %%/�,�" � �!��4$-*�,�2 *�!�%"�*%�+ 6�$%��,*�/!$�*!�;�% "!��C %��+=/"*+���#$%�+��6$%$6$,�!�
&�,��##�",�+��3 !+?���,�+ %%/�,��! �$�%%�%"�+��&��3�,��+��+ %%/�,�'�90���"� %"�*%��!/, &*"$ %�+��
���6�,*!�&��2 %"$%�%"G��"�+������6�,*!�&= 2/�%G�&=/"�%��+����!!�G��"�&�,�3 !+,�+*�+ 6�$%�?����!�&$�#�+*�
+ 6�$%��+=/"*+���,"�!��!/,�%"/�,*!�&��#$�*!��,*$��%"�?�
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��� %�"*!�� +�,� , &,G� � *��%"� $%#&*�%2�!� &�� �! �!�,,$ %� +�,� ��%�24�,G� �� /"/� 2�!�2"/!$,/�� �!M2�� ;� *%�
��!�61"!�� +�� !*� ,$"/?� ��� ��!�61"!�G� 2 *!�66�%"� *"$&$,/� +�%,� &�,� 6 +1&�,� +�� +$,��!,$ %�
�"6 ,�4/!$-*�G�!��!/,�%"��&��%�"*!��!*�*�*,��+�,� 3,"�2&�,� 22*��%"�&��, &?�(&���&��+$6�%,$ %�+=*%��
& %�*�*!���!$�%"��%"!�������61"!�,�D,*!#�2��+/,�!"$-*�E��"��%�$! %��?��61"!��� *!�&�,�, &,�*!3�$%,�&�,�
�&*,�+�%,�,?���,�+ %%/�,�, %"��A"!�$"�,�+��&��3�,��+��+ %%/�,�� !$%����%+�� ��!�+�"�%"�+��&=�%%/��
����G� # *!%$����!� &=(5)��D(%,"$"*"�5!�%Q�$,�+�� &=)%�$! %%�6�%"EG��"� $%"/�!/�,�+�%,� &��6 +1&��, *,� &��
# !6��+=*%���!$&&��!/�*&$1!�?�)&&����!6�"�+��"�%$!�2 6�"��+��&���!/,�%2��+��&��6�!�0/+$"�!!�%/�G�+�,�
+$##/!�%",�/"�%�,G��$%,$�-*��+�,�+$##/!�%"�,�C %�,�$%+*,"!$�&&�,G�*!3�$%�,G� *�3 $,/�,?����#$�*!��,*$��%"���
$&&*,"!��&��!*� ,$"/�*"$&$,/��,*!�&��+ 6�$%��� *!�2�""��/"*+�?�
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9 *"�,� 2�,� + %%/�,� , %"� !/2��$"*&/�,� +�%,� &�� d���� �4�,�� ���� I*�%"$#$2�"$ %� +�,� /6$,,$ %,� �"� , %"�
+/"�$&&/�,� �%� �%%�A�� �� �"� �� � *!� &�,� !�B�",� $%+*,"!$�&,� �"� �%� �%%�A�� ��� � *!� &�,� !�B�",� ! *"$�!,� �"�
6�!$"$6�,?�

��,�!�B�",�$%+*,"!$�&,�+��"������

• 24�6$%/�,�D2�%�&$,/,E��

• 3�,,$%,�D+$##*,�,*!#�2$-*�,EG�

• 3M"$6�%",G�C %�,�+��," 2O���� *��!"�,��"�!�B�",�+$##*,�+$##$2$&�6�%"�& 2�&$,�3&�,G�

 %"�/"/�6 +/&$,/,�!�,��2"$��6�%"���!�+�,�, *!2�,�� %2"*�&&�,G�,*!#�2$-*�,��"�� &*6$-*�,?�

�

��,�!�B�",�&$/,��*�"!�#$2�6�!$"$6��$,,*,��

• +�,�� ,"�,�;�-*�$G��

• +�,�� $�,�+��%��$��"$ %�+�,�%��$!�,G�

• +�,�C %�,�+��%��$��"$ %�+�,�!�6 !-*�*!,G�

 %"�/"/�6 +/&$,/,�!�,��2"$��6�%"���!�+�,�, *!2�,�� %2"*�&&�,G� &$%/$-*�,��"�� &*6$-*�,?��=4�� "41,��
+��6 +/&$,�!�&�,�C %�,�+��%��$��"$ %�+�,�!�6 !-*�*!,��%�� &*6$-*����/"/���&$+/����!��*6"�24�& !,�
+*�2�&����+*�6 +1&�?�

�

��,�!�B�",�&$/,��*�"!�#$2�! *"$�!�D���O6�+��� $�,�2*6*&/�,E� %"�/"/�6 +/&$,/,���!�+�,�, *!2�,�&$%/$-*�,G�
;�&=�$+��+*�6 +1&����0'��!3�%��?�?����2S*!�+��2��6 +1&���,"�$+�%"$-*��;�2�&*$�+*�6 +1&����0'�	?�G�
*"$&$,/�+�%,�&��!�,"��+��&=/"*+�G�6�$,�&�,�, *!2�,�! *"$1!�,���, %"�6 +/&$,/�,�+��#�Q %�,�/2$#$-*�?���,�
!/,*&"�",� $,,*,� +�� 2�,� , *!2�,�  3"�%*,� ���2� 2�� 6 +1&�G�  %"� ,$6�&�6�%"� /"/� 2*6*&/,� �*A� �*"!�,�
!/,*&"�",?�

�

��%,� &�,� ,$6*&�"$ %,G� " *,� &�,� ��C�  %"� /"/� �,,$6$&/,� ;� +�,� ��C� ��,,$#,� D��,� +�� "!�%,# !6�"$ %,�
24$6$-*�,�%$�+��24�%��6�%"�+���4�,�E?�

��,�6/"�*A�G�&�,���!"$2*&�,�D�0�G�G��0����"���!"$2*&�,�+$�,�&EG�&�,�8��G�&��6 % /"4�&1%���&�2 &��"�&�,�
+$ A$%�,� �"� #*!�%�,�  %"� /"/� �,,$6$&/,� ;� +�,� �,�12�,� ��!"$2*&�$!�,?� ��� 24 $A� +�� 6 +/&$,�!� &��
6 % /"4�&1%�� �&�2 &� �%� ��!"$2*&�$!�� �,"� &$/� ;� , %� /"�"� �4�,$-*�� �%� , !"$�� +�� 24�6$%/�� , *,� # !6��
2 %+�%,/?��

• � *!� &�,�6/"�*AG� &�,� �0�G�� G� &�,� 8��� �"� &�,� +$ A$%�,G� ;� +/#�*"� +�� ��&�*!,� ,*!� &�� "�$&&�� +�,�
��!"$2*&�,�/6$,�,G�&�*!�+$�61"!����/"/�#$A/�;��G��L6G��"�&�*!�+�%,$"/�;������O�
6�G�,*$��%"�&�,�
!�2 66�%+�"$ %,�+�� &=(�)�('��"�+*��*$+��� *!� &=/��&*�"$ %�+*� !$,-*��,�%$"�$!��+�%,� &=/"*+��
+=$6��2"� +=*%�� �(<0� !/�&$,/� ��!� &=�'9))� �%� % ��63!�� ����?� (&� �,"� ;� % "�!� -*�� &�,� �0���
$,,*�,�+��&��2�!!$1!��+���<�9)�<� %"�/"/�6 +/&$,/�,�2 66��+�,���!"$2*&�,�+��+$�61"!��#$A/�
;����L6?�

• ��,���!"$2*&�,�+$�,�&�$,,*�,�+*�"!�#$2�! *"$�!�-*$��&&�,� %"�/"/�6 +/&$,/�,����2�*%�+$�61"!��+��
�G�� L6G� �"� *%�� +�%,$"/� +�� ����� O�
6���%� !�$, %� +�,� ,�,"16�,� �2"*�&,� +�� � ",�
+=/24����6�%"?�

• ��,���!"$2*&�,�+$�,�&�+*�"!�#$2�6�!$"$6��, %"�-*�%"�;��&&�,�6 +/&$,/�,����2�*%�+$�61"!��+���G��
L6?�

• ���6 % /"4�&1%���&�2 &���/"/�6 +/&$,/����2�*%�+$�61"!��+���G��L6G��"�*%��+�%,$"/�+�������
O�
6�?�

������������������������������������������������
�-��������������
	����������	�� ��������������������-�F�?-����
�
����������� 	���� 		�������
	���������G�����(��



�

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

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

-=* ����$�
�
���������8����9�
	���

��� "�$&&�� +*� + 6�$%�� +=/"*+�� �� /"/� #$A/�� �%� # %2"$ %� +�� &�� & 2�&$,�"$ %� +�,� , *!2�,� /6�""!$2�,�
2 %,$+/!/�,G� +�� &�� & 2�&$,�"$ %� +�,� C %�,� 4�3$"/�,G� �"� +�� &�� +$,��!,$ %� +*� +$ A�+��+�� , *#!��D'<�E���
� &&*�%"� "��$-*�6�%"� $%+*,"!$�&G� , *��%"� /6$,� ��!� +�,� , *!2�,� 2�%�&$,/�,� +�� �!�%+�,� +$6�%,$ %,�
D��%�24�,�/"�%+*,E?�

��,� ,$6*&�"$ %,�  %"� /"/� !/�&$,/�,� ;� ��!"$!� +�,� /&/6�%",� # *!%$,� ��!� &�,� $%+*,"!$�&,� � *!� &�� '<�� ,*!�
&=�%%/��+��!/#/!�%2������G��"�&���/!$ +��6/"/ ! & �$-*�������������?��

��� �&*,� ,/�1!�� +�,� "! $,� 2!$"1!�,� ,*$��%",� 2&�,,$-*�6�%"� *"$&$,/,� � *!� +$6�%,$ %%�!� &�,� + 6�$%�,�
+=/"*+��+=$6��2"G���/"/�!�"�%*���

• ��� + 6�$%�� + $"� 2 %"�%$!� &�� ��&�*!� 2 !!�,� %+�%"� �*� �
��� +�� &�� 2 %2�%"!�"$ %� 6�A$6�&��
 3"�%*���%�'<���*" *!�+�,�, *!2�,?���""����&�*!�6�A$6�&��/"�%"�+��&= !+!��+������L�
6�G�, %�
+$A$16����*"����L�
6��e�

• ���+ 6�$%��+ $"�2 %"�%$!�&����&�*!�2 !!�,� %+�%"��*��
���+��&����&�*!��*$+��!�"�%*��� *!�&��
'<�������L�
6

���%�6 ��%%���%%*�&&��D<0'EG�, $"���L�
6��e�

• ��,� ��&�*!,� +�� 2 %2�%"!�"$ %,� �%� &$6$"�� +*� + 6�$%�� +=/"*+�� + $��%"� ]"!�� �*� 6�A$6*6� +��
&= !+!��+�,�2 %2�%"!�"$ %,�+��J�# %+�K?������&�*!�+�� # %+�+=*%��C %���,"� " *B *!,�+/&$2�"��;�
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- B�� ��(� D�%$"�+� '"�"�,� )%�$! %6�%"�&� �! "�2"$ %� ���%2�� �� )"�"� �%$,E� + %"� +/��%+� &��
3�,��+��+ %%/�,�� �����(%"��!�"�+��$,O�(%# !6�"$ %�'�,"�6E?��
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��,� ��&�*!,� $,,*�,�+�� 2�,� 3�,�,�+��� %%/�,� , %"�+�,�+ %%/�,�;� 2�!�2"1!��%�"$ %�&�6�$,��&&�,� , %"�
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�*3&$-*���"�+��&=)%�$! %%�6�%"������,���,EG�
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/"�3&$"�/��&�6�%"�2�,��! �!�,�79�?��=<)88��,��3�,��, *��%"�,*!�&�,�6]6�,�/"*+�,�-*��
&=�'�)���6�$,�&�,�79��, %"�, *��%"��&*,�2 %,�!��" $!�,?��

��,�"! $,� !��%$,6�,�/"�3&$,,�%"�/��&�6�%"�&�*!,��! �!�,���&�*!,?�0�&�!/�&��2�!�2"1!��%�"$ %�&�+��2�,�
��&�*!,G��&&�,�,�! %"��!$,�,��%�2 6�"��,�& %�&�,�2!$"1!�,�+��24 $A��!/�&�3&�6�%"�2$"/,?��
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2�%2/! �1%�,?�������B*$&&�"�����G�&=�5'')9�,=�,"��*�2 %#$/��&��6$,,$ %�+��2 %,"!*2"$ %�+��79����!�,�,�
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" A$2 & �$-*�,�$,,*�,�+�,��*"!�,�3�,�,�+��+ %%/�,?�
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+�,�#$24�,�+��+ %%/�,�" A$2 & �$-*�,��"��%�$! %%�6�%"�&�,�+�,�,*3,"�%2�,�24$6$-*�,�-*$�
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 ����
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�##$24/�,?�
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�2"*�&&�6�%"�+$,� %$3&�,��,"�+ %%/�?�

� *!�24�2*%��+�,�,*3,"�%2�,G�$&��,"�,�,"/6�"$-*�6�%"��!$,��%�2 6�"��&�,��##�",�,�%,�,�*$&��"�&�,��##�",�
;�,�*$&G�& !,-*=$&,��A$,"�%"?�

��� 2$!2*&�$!�� ��'
'�?� ��� %\� �������	� +*� ��� 6�$� ����� !�&�"$��� �*A� 6 +�&$"/,� +�� ,/&�2"$ %� +�,�
,*3,"�%2�,�24$6$-*�,��"�+��24 $A�+�,���&�*!,�" A$2 & �$-*�,�+��!/#/!�%2��� *!�6�%�!�&�,�/��&*�"$ %,�
+��!$,-*�,�,�%$"�$!�,�+�%,�&��2�+!��+�,�/"*+�,�+=$6��2"��,"��!$,���%�2 6�"��� *!�&��,/&�2"$ %�+�,�79�?��

)%�2 6�&/6�%"�;�2��+ 2*6�%"�+��!/#/!�%2�G�� *!�24�-*��,*3,"�%2�G�&�,�+$##/!�%"�,�79���2"*�&&�6�%"�
+$,� %$3&�,� %"�/"/�!�24�!24/�,�+��#�Q %�;�+$,2*"�!�&��24 $A�!/�&$,/�,*!�&�,�2!$"1!�,�,*$��%",����

- &�,� ��&�*!,� $,,*�,� +=/"*+�,� 24�C� &=4 66�� ��!� !��� !"� ;� +�,� ��&�*!,� +/!$�/�,� ;� ��!"$!�
+=/"*+�,�,*!�&�,��%$6�*A?��

- ��!��$&&�*!,G�&��-*�&$"/�+��&=/"*+���$� "��,"�/��&�6�%"��!$,���%�2 6�"��D�! " 2 &�G�"�$&&��+��
&=/24�%"$&& %G�ZEG�

- &�,���&�*!,�!��!/,�%"�"$��,� $,,*�,�+= !��%$,6�,�!�2 %%*,�D�*! �/�%,� *��*"!�,E�2 66��
&=�'�)���D(�('EG�&=<0'� *�&=�9'���,�! %"��!$�$&/�$/�,���!�!��� !"��*A� !��%$,6�,�2 66��
&���(70G�&=<)88�� *�'�%"/���%�+�G�

- &�,� 6 +�,� +�� 2�&2*&� D+��!/� +�� "!�%,��!�%2�� +�%,� &=/"�3&$,,�6�%"� +�� &�� 79�E� �"� &�,�
#�2"�*!,�+��,/2*!$"/����&$-*/,�2 %,"$"*�%"�/��&�6�%"�*%�2!$"1!��+��24 $A?�
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&=/&�3 !�"$ %�+����&�*!,�!/�&�6�%"�$!�,��"G�+�%,�&��2 %"�A"����!"$2*&$�!�+*�2 +��+*�"!���$&G�+�,���&�*!,�
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/��&�6�%"� ]"!�� *"$&$,/�,?� ��,� 7�)�� ��*��%"� �%� �##�"� ���2� &�,� ,�*$&,�  &#�2"$#,� ]"!�� +�,� /&/6�%",� +��
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&=�$!��"6 ,�4/!$-*���A"/!$�*!G�� *!�+�,�+*!/�,�+=�A� ,$"$ %�D�4G��	4� *��$���%"$1!�E��"�,*!�&��3�,��+��
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Illustration de la décroissance des concentrations 

de part et d'autre d'un axe routier (vent moyen, condition de stabilité neutre)
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��!,� &�,� �*"!�,� 6�+$�G� *%� 2 *�&���� +*� 6 +1&�� +�� +$,��!,$ %� �"6 ,�4/!$-*�� ���2� *%� 6 +1&�� +��
"!�%,#�!"� 6*&"$�2 6��!"$6�%",� D�$!�, &��/�/"�*AE� �� /"/� �##�2"*/?� (&� ��!6�"� +�� -*�%"$#$�!� &�,�
2 %2�%"!�"$ %,��%�� &&*�%",�+�%,�&�,�+$##/!�%",�6$&$�*A�+=�A� ,$"$ %?�� *,��� %,��6�& �/�&�,�/-*�"$ %,�
+�,�& �$2$�&,��A$,"�%",�,*!�&��6�!24/�� *!�6 +/&$,�!�+��#�Q %�2 *�&/��&�,�"!�%,#�!",��"�&�,��A� ,$"$ %,?�
)&&�,�  %"� /"/� !//2!$"�,� , *,� )>�)�� �#$%� +�� � *� $!� 6 +$#$�!� &�� " "�&$"/� +�,� ��!�61"!�,� +=�%"!/�� �"�
�!�%+!���%�2 6�"��2�!"�$%�,�,�/2$#$2$"/,�+��&=���! 24��#!�%Q�$,���$,�;��$,�+��&=���! 24���6/!$2�$%�� *�
4 &&�%+�$,�?�9 *"�# $,G�$&��,"�$6� !"�%"�+��, *&$�%�!�-*��&=���! 24��!�,"���6�$!$-*�?�

��,� + %%/�,� $%4/!�%"�,� �*A� 2�&2*&,� +�,� + ,�,� +=�A� ,$"$ %� � *!� &T$%��,"$ %� 2 6� !"�%"� *%��6�!���
+=�!!�*!�$6� !"�%"���"�% %�-*�%"$#$�3&�?�(&��,"��%��##�"�$6� !"�%"�+��, *&$�%�!�-*��&�,�!/,*&"�",�+��&��
6 +/&$,�"$ %� ��!� $%��,"$ %� % *,� ,�63&�%"� �&*,� $%2�!"�$%,� -*�� 2�*A� �! ��%�%"� +�� &�� 6 +/&$,�"$ %�
�"6 ,�4/!$-*�?� � %"!�$!�6�%"� �*A� /6$,,$ %,� �"6 ,�4/!$-*�,G� $&� %=�A$,"�� ��,� +�� 2��"�*!� �%� 2 %"$%*�
-*$���!6�""!�$"�+��2 6��!�!�&�,�+ %%/�,�6 +/&$,/�,��*A���&�*!,�+=�A� ,$"$ %�!/�&&�?��

�$%,$G� $&� ����!�["� -*�� 2�!"�$%,� ��!�61"!�,� *"$&$,/,� +�%,� &�,� /-*�"$ %,� 6$,�,� �%� S*�!�� ��*��%"�
�!/,�%"�!�*%��, *!2��+=$%2�!"$"*+�,��"�$%#&*�%2�!�&�,�!/,*&"�",�+*�!$,-*�?��
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(&���/"/��!$,��%�2 6�"��� *!�&=/&�3 !�"$ %�+�,�-* "$�%",�+��+�%��!,��"�+�,��A21,�+��!$,-*��$%+$�$+*�&G�
&=4�� "41,��-*��&��� �*&�"$ %�+*�+ 6�$%��+=/"*+���,"��A� ,/���*A�!�B�",�+*�,$"������U�+*�"�6�,?�<!G�
$&�,=��1!��-*��2�""��4�� "41,���,"�6�B !�%"���*��*�+�,�+ %%/�,�$,,*�,�+��&��3�,���(��)>?���""��3�,��
+��+ %%/�,G�/&�3 !/����!�&=��)0)��"�&=(%,"$"*"�+����+$ �! "�2"$ %�+��'o!�"/��*2&/�$!��D(�'�EG�2 %"$�%"�
+��% 63!�*A���!�61"!�,�+�,2!$�"$#,�+��&��� �*&�"$ %�#!�%Q�$,���"�% "�66�%"�&��3*+��"��,��2�
"�6�,G�
2=�,"�;�+$!��&��"�6�,���,,/�;�&=$%"/!$�*!��"�;�&=�A"/!$�*!�+*�&$�*�+=4�3$"�"$ %?�

���"�3&��*�,*$��%"��!/,�%"�G�� *!�&��� �*&�"$ %��+*&"�G�&��"�6�,�6 ��%���,,/�4 !,�+*�&$�*�+=4�3$"�"$ %�
D+ %%/�,� !/�$ %�&�,� �� �! ��%2���&��,��H"�� +=�C*!E?� ��,� �2"$�$"/,� �!/,�%"/�,� , %"� + %%/�,� ;� "$"!��
+=�A�6�&�G�2�""��&$,"��%=/"�%"���,��A4�*,"$��?�
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�! 6�%�+��4 !,�&$�*�+=4�3$"�"$ %� ��� ���� 	�� ���

�$�*�+��"!���$&� 	��� ���� �	�� ����

�
�=��!1,�&�,�$%# !6�"$ %,�6�%"$ %%/�,�+�%,�2��"�3&��*G�&��� �*&�"$ %��+*&"�� *��%#�%"���,,��*%����!"$��
+��, %�"�6�,�% %�%/�&$���3&��;�&=�A"/!$�*!�+��&�*!�4�3$"�"$ %?��

��,�+ %%/�,�2 %#$!6�%"�-*��&=4�� "41,��!�"�%*��D�A� ,$"$ %�����U�+*�"�6�,�,*!�&��+ 6�$%��+=/"*+�E�
�,"�, *!2��+=$%2�!"$"*+��2 %2�!%�%"�&�,���&�*!,�+=$%+$2��+��!$,-*��+�,�� &&*�%",�;��##�",�,�,"/6$-*�,��"�
2�%2/!$�1%�,?�

��%,� " *,� &�,� 2�,G� &�,� "�6�,� +=�A� ,$"$ %� !�"�%*,� , %"� ,*�/!$�*!,� ;� 2�*A� +�� &�� #!/-*�%"�"$ %� +�,�
/"�3&$,,�6�%",?�0��&���$�
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� %2�!%�%"�&�,�2�&2*&,�+�,�+ ,�,�+=�A� ,$"$ %�� *!�&=$%��,"$ %G�+�%,�&��2�+!��+��&���!/,�%"��/"*+�G�&�,�
-*�%"$"/,�+��, &,�$%�/!/�,���!�B *!�+���!/,�%2��,*!�&��,$"�� %"�/"/�2 %,$+/!/�,�2 66��,*$"���� *!�&��
�!/,�%2�� +=�+*&"�,� �"� +=�%#�%",� +�%,� &�*!,� B�!+$%,� �!$��"$#,G� &�,� +/3$",� !�,��2"$#,� +�� ��� �"� ����
6�
/�1%�6�%"�2 %,$+/!/,�%��"$�%%�%"���,�2 6�"��+��&��+*!/��+���!/,�%2��+��2�,�2$3&�,�+�%,�&�*!,�
B�!+$%,?��

�=�'�)��� D����E� !�2 66�%+�� +�� %�� ��,� "�%$!� 2 6�"�� +�� &�� !�&�"$ %� &$%/�$!�� �%"!�� &�� "�6�,� +��
�!/,�%2�� �"� &�� -*�%"$"/� +�� , &� $%�/!/G� &=/�1%�6�%"� 2 %,$+/!/� ��!� &=�'�)��� ���%"� *%�� +*!/�� +���
�	�4�*!�,?���""��!�2 66�%+�"$ %��,"�,*$�$����!�*%�2�!"�$%�% 63!��+��6 +1&�,�$%"/�!/,�+ %"��('��	?��
DP�"�!&  � 8�+! �� & �$2,E?� �=(�)�('� 2���%+�%"� 2 %,$+1!�� -*�� 2�""�� ���! 24�� �,"� �A��/!/6�%"�
2 %,�!��" $!���"�!�2 66�%+��+��� %+/!�!�&�,�-*�%"$"/,�+��, &�$%�/!/���!�&��"�*A�+���!/,�%2��4 !�$!�?�

� 6�"�� "�%*� +�� 2�,� /&/6�%",� �"� +�,� $%2�!"$"*+�,� $6� !"�%"�,� &$/,� ;� 2�""�� /��&*�"$ %G� &=���! 24��
!�"�%*�� ��!� ����)��� ����!�["� 2 %,�!��" $!�� � *!� &�,� #!/-*�%"�"$ %,� +�,� �,��2�,� ��!",G� �"� ,*$"� &��
�!$%2$��� +�� �!/2�*"$ %?� � *,� 2 %,$+/! %,� -*�� &�� ,*!�,"$6�"$ %� � "�%"$�&&�� +*� !$,-*�� ��*"� ]"!�� +=*%�
#�2"�*!��� *��&*,�D,$� &��#!/-*�%"�"$ %��%��/!$ +���,"$��&����*"�]"!��B *!%�&$1!�G��%��/!$ +��4$��!%�&�G�
�&&���,"��! 3�3&�6�%"�%�""�6�%"��&*,�#�$3&�E?�

)%� 2�� -*$� 2 %2�!%�� &=$%��,"$ %� +�� , &� �"� +�� � *,,$1!�,� �� &�� ��&�*!� !�2 66�%+/�� ��!� �=)��� � *!� &��
-*�%"$"/�+��, &�$%�/!/����!�*%��+*&"���,"�+�����6�
B�b�'�)�������c?�� *!�&�,��%#�%",G�+��% 63!�*,�,�
/"*+�,�+��6�,*!��+=$%��,"$ %�+����!"$2*&�,�+��, &� %"�/"/�6�%/�,�b�$%+�!��"��&?�����G��&�*,$%���"��&?�
���G����$�,��"��&?�����G���&�3!�,���"��&?���G�'"�%�O��"���&�3!�,������G�7�%�P$B%�%��"��&?�����c?�
��,���&�*!,�6 ��%%�,�,��,$"*�$�%"��%"!�����6�
B��"�����6�
B�+��, &�$%�/!/G����2�*%��6 ��%%���& 3�&��
+�� �	��6�
B� +�� , &� $%�/!/G� �"� ����6�
B� +�� , &� �"� � *,,$1!�,� $%�/!/,?� ��,� ��&�*!,� &�,� �&*,� /&��/�,�
DB*,-*=;���	���6�
BE� %"�/"/� 3"�%*�,�+�%,�&=/"*+��+����&�3!�,���"��&?b���c��"�& !,-*��&��"$"�%��/"�$"�
�*"$&$,/� 2 66�� "!�2�*!?� )%� "�%�%"� 2 6�"�� +*� #�$"� -*�� &�� "$"�%�� ��*"� �!/,�%"�!� +�� �&*,� �!�%+�,�
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��!$�"$ %,�-*�� &�,��*"!�,� "!�2�*!,G��"�-*�� &�,�/"*+�,�+����&�3!�,���"��&?� b���c� $%2&*�$�%"�*%��%#�%"�
�$2�G�&=)������,"$6/�-*������6�
B�/"�$"�*%����&�*!�6 ��%%��!��!/,�%"�"$���+��&=$%��,"$ %�+����!"$2*&�,�
+�� , &� ��!� &�,��%#�%",�+��6 $%,�+�� ,$A� �%,?� �=)������*,,$� *"$&$,/�����6�
B� 2 66����&�*!�6 ��%%��
�!/2�*"$ %%�*,��+��&=$%��,"$ %�+����!"$2*&�,�+��, &?�����!"$!�+��2�,�+ %%/�,G�*%��-*�%"$"/�6 ��%%��+��
����6�
B�+��, &�$%�/!/���!�*%��%#�%"���/"/�!�"�%*����!�&=(�)�('�b(�)�('�����c�?��

�=�!"$2&��+���4?��& !�%%�2�%���!/2 %$,����,�2&�$!�6�%"�+����&�*!�;��!�%+!���%�2 6�"�G�6�$,� $%+$-*��
-*���%��!�6$1!�����! 24�G�$&��,"�� ,,$3&��+=*"$&$,�!�&�,���&�*!,��/%/!$-*��2 66*%/6�%"�*"$&$,/�,�+�%,�
&�,� )I�'� #!�%Q�$,�,� � *!� *%� !��/!���� +�,� ,*3,"�%2�,� +=$%"/!]"� �"� +�,� � $�,� +=�A� ,$"$ %� &�,� �&*,�
2 %"!$3*"$��,�;�&��+ ,�?����-*$��,"�&= 3B�2"$#��$,/���!�2�""��/"*+��+��!$,-*��,�%$"�$!���& 3�&?��

��!� �$&&�*!,G� &�,� ��&�*!,� $,,*�,� +�� &=/"*+�� +�� '"�%�2O� D����E� % *,� $%+$-*�%"� *%� ��!2�%"$&�� ��� ;��
���� 6�
4� D� *!� *%�� �A� ,$"$ %� 24! %$-*�E?� (���� ��� ����	�� ��� 2.)� $%F�� &����
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�/�/"�*A��� &�,� &/�*6�,� #�*$&&�,� �"� &�,� &/�*6�,� !�2$%�$!�,?� � *!� &�,� �*"!�,� "���,� +�� �/�/"�*AG� &�,�
#�2"�*!,� +�� 3$ "!�%,#�!"�  %"� /"/� ��*� /"*+$/,� �"� , %"� 6�&� 2 %%*,?� �9����
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� *!�&�,�2�&2*&,�+�,�+ ,�,�+=�A� ,$"$ %�� *!�&=$%��,"$ %G�*%���*"!��$%2�!"$"*+���,"�&$/���*A�#�2"�*!,�+��
3$ 2 %2�%"!�"$ %� D��5E?� )%� �##�"G� &�,� 2 %2�%"!�"$ %,� �%� 8��G� +$ A$%�,� �"� 6/"�*A� �$�� &�� 24�[%��
�&$6�%"�$!�� %"�/"/�/��&*/�,��%��!�%�%"�+�,���5� $,,*,�+�� &�� &$""/!�"*!�?���,���5�, %"��!/,�%"/,��%�
�%%�A����?�

��,� ��5� $,,*,� +�� &�� &$""/!�"*!�� �!/,�%"�%"� *%�� ��!$�3$&$"/� $6� !"�%"�� �%� # %2"$ %� +�� &�� "�%�*!� �%�
6�"$1!��  !��%$-*�� +�,� , &,G� +*� �8G� �"2?� �"�  %� % "�� +�,� ��!$�"$ %,� ��!# $,� +�� �&*,$�*!,�  !+!�,� +��
�!�%+�*!��%"!��&�,���&�*!,��!/,�%"/�,?��

��,� $%2�!"$"*+�,� $6� !"�%"�,� ,*!� &�,� 2 %2�%"!�"$ %,� +�%,� &�,� �/�/"�*A� /��&*/�,� �%��%+!�%"� *%��
$%2�!"$"*+�� " *"��*,,$� $6� !"�%"��,*!� &=�,"$6�"$ %�+*� !$,-*�� $%+*$"���!� &��2 %, 66�"$ %�+���/�/"�*A�
�*" ��! +*$",?� ����%+�%"G� �%� &=/"�"� �2"*�&� +�,� 2 %%�$,,�%2�,� ,2$�%"$#$-*�,� �"� "�24%$-*�,G� 2�&&��2$� %��
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���� &&*"$ %�+��# %+�� *!�&�,�� &&*�%",��"6 ,�4/!$-*�,���C�*A�%=����,�/"/�$%"/�!/��+�%,�2�""��/"*+��
+��!$,-*���"�6$%$6$,����!�2 %,/-*�%"�&�,�!$,-*�,�,�%$"�$!�,��!$%2$��&�6�%"���

• )%����& 6/!�"$ %G��*$,-*��,�*&�&��"!�#$2�! *"$�!�,*!�&�,����!$%2$��*A��A�,�! *"$�!,���/"/��!$,��%�
2 6�"�G�

• ��&= *�,"�+*�+ 6�$%���"��!$%2$��&�6�%"�,*!�&��2 66*%��+��� !"�+��� *2��*$,-*��&��C %���,"�
, *6$,��;�&=$%#&*�%2��+�,�$%+*,"!$�&,�+��&��.(�5 ,�,*!�0�!?�

� *!� &�,��0�?�G� &�,�%$���*A�+�� # %+�, %"�2&�,,$-*�6�%"�/&��/,��"� &�,�2 %2�%"!�"$ %,�6 +/&$,/�,�,*!�
&=�%,�63&�� +*� + 6�$%�� +=/"*+�� , %"� ��!� 2 %,/-*�%"� % %� !��!/,�%"�"$#,� +�� &=�A� ,$"$ %� !/�&&�� +�� &��
� �*&�"$ %?� ��,� %$���*A� ,$6*&/,� 2 !!�,� %+�%"� *%$-*�6�%"� ;� &=�A� ,$"$ %� �*A� !�B�",� +�,� C %�,� +��
���/!���"�&��01+�?�
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�������� �� �������'����������)���������	�� ��������������0����	*��������
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��2 %"!�!$ G�&��� &&*"$ %�+��# %+�+�%,�&�,�, &,�� *!�&�,�� &&*�%",���!"$2*&�$!�,���/"/�$%"/�!/�?�'�*&,����
� $%",�+��6�,*!�,� %"��*�]"!��!/�&$,/,�,*!�&��C %��+=/"*+�?�� 6�"��"�%*�+��&��#�$3&��!��!/,�%"�"$�$"/�
+�,�/24�%"$&& %,�,*!� &��C %��+=/"*+�G� &��� &&*"$ %�+��# %+��!$,���%�2 6�"����/"/��,,$6$&/�G�+�%,�*%��
���! 24�� 6�B !�%"�G� ;� &�� +�*A$16�� 6�,*!�� &�� �&*,� �/%�&$,�%"�?� ��,� + %%/�,� !�,, !"�,� 2 66��
+/"�!6$%�%"�,�+�%,�&��2�&2*&�+�,�!$,-*�,�,�%$"�$!�,?�

<%�% "�!��-*��,*!�&�,����/24�%"$&& %,G��*2*%�%���!/,�%"��+��2 %2�%"!�"$ %,��% !6�&�6�%"�/&��/���!�
!��� !"� �*A� ��&�*!,� 6 ��%%�,� +�� 3!*$"� +�� # %+� 2 %%*�,� +�%,� &=�%�$! %%�6�%"?� De plus, un plan 

d’échantillonnage et d’analyse conséquent a été réalisé sur les communes voisines de 5 ,�,*!�6�!��"�
(,"!�,, dans le cadre du projet AIGRETTE. Les résultats de cette étude montrent qu’il n’y a aucune�
2 %"�6$%�"$ %��/%/!�&$,/��+�,�, &,�+��,*!#�2�?�
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1 0���	����%�������

����)��G��%�2 &&�3 !�"$ %����2���09)�8�� *!�&��6 +/&$,�"$ %�+��&��+$,��!,$ %��"6 ,�4/!$-*�G� %"�
!/�&$,/� *%�� /"*+�� +�� !$,-*�� ,�%$"�$!�� �& 3�&�� ,*!� &�,� !�B�",� �"6 ,�4/!$-*�,� �"� �-*�*A� +�� &�� . %��
(%+*,"!$�&&��+�����/!�����01+��+�%,�&�,�� *24�,�+*��4H%��D��E?��

�=/"*+���!/,�%"/��� !"�� ,*!� &�,� !$,-*�,� 24! %$-*�,G� �%� # %2"$ %%�6�%"�% !6�&�+�,� $%,"�&&�"$ %,G� ,*!�
�&*,$�*!,�4 !$C %,�D������"�����EG�� *!�*%���A� ,$"$ %�+�,�� �*&�"$ %,�!$��!�$%�,?�

�

��""��+/6�!24����� *!� 3B�2"$#�+��+/"�!6$%�!�&��C %��+=$%#&*�%2��+�,�!�B�",�+��&��.(��"�&�,�%$���*A�+��
!$,-*�� ,�%$"�$!�� �,, 2$/,?� )&&�� + $"� ��!6�""!�� +�� # *!%$!� &T$%# !6�"$ %� %/2�,,�$!�� �*A� $%,"�%2�,�
�+6$%$,"!�"$��,� � *!� 6�""!�� �%� �&�2�� +�,� �&�%,� +�� ��,"$ %� �"G� ,$� %/2�,,�$!�G� +�� !/+*2"$ %� +�,�
/6$,,$ %,��"6 ,�4/!$-*�,?�

�

��""��/"*+��,=�,"�+/! *&/���%��&*,$�*!,��4�,�,��!/,�%"/�,��*�#*!��"�;�6�,*!���*�2 6$"/�+���$& "����
D�<�(�E� 2 %,"$"*/� +=$%+*,"!$�&,G� +*� �!�%+� � !"� 0�!$"$6�� +�� 0�!,�$&&�G� +�� !��!/,�%"�%",� +�,� �8'�9�
+T��R)0�G� (�)<'� �"� ���4"�24$6$�G� +�� !��!/,�%"�%",� +�,� 2 66*%�,� 2 %2�!%/�,� ��!� &�� 24�6��
+T/"*+�� +�� 2�""�� )�'� D0�!"$�*�,G� �4�"��*%�*#� &�,� 0�!"$�*�,G� � !"� +�� � *2� �"� '�*,,�"� &�,� �$%,EG�
+T�,, 2$�"$ %,� +�� �! "�2"$ %� +�� &T�%�$! %%�6�%"� D��7�G� )�<5<��0G� )%�$! %%�6�%"� (%+*,"!$�EG��
+=�A��!",�D&T�,, 2$�"$ %���!//��+��,*!��$&&�%2��+��-*�&$"/�+��&T�$!��(�5<�)�G��(�)�'*+��"�&=(�)�('E��"�
+�,�!��!/,�%"�%",�+��&=/"�"�D��)�������G���'���2����+/&/��"$ %�+�,�3 *24�,�+*��4H%�E?�

�

��� 2�+!�� 6/"4 + & �$-*�� 24 $,$� � *!� 6�%�!� 2�""�� /"*+�� �,"� 2 %,"!*$"� +=��!1,� &�,� + 2*6�%",� +��
!/#/!�%2���2"*�&&�6�%"��%��$�*�*!��%�5!�%2��?�

�

��� �!�6$1!�� /"���� �� 2 %,$,"/� ;� !/�&$,�!� *%� 3$&�%� 2 6�&�"� 2 %, &$+/� +�� &=�%,�63&�� +�,� /6$,,$ %,�
�"6 ,�4/!$-*�,��"��-*�*,�,�+��&��C %��+�����/!�����01+�?���,�/6$,,$ %,��"6 ,�4/!$-*�,�!�"�%*�,�
2 !!�,� %+�%"��*A�, *!2�,� $%+*,"!$�&&�,� #$A�,��$%,$�-*=;�2�&&�,� &$/�,��*A� "!�#$2,�6�!$"$6�,��"� ! *"$�!,?�
�=�%%/��+��!/#/!�%2��24 $,$���,"�&=�%%/������G�&�,�24$##!�,�+�������/"�%"�&�,��&*,�2 %, &$+/,��"�&�,��&*,�
2 6�&�",� �*� +/6�!!���� +�� &=/"*+�?� �=�%%/�� +�� �! B�2"$ %� 24 $,$�� �,"� ����G� �%%/�� ��!6�""�%"�
�!$%2$��&�6�%"�+=$%"/�!�!�&�,�#*"*!�,��2"$�$"/,�$%+*,"!$�&&�,��"�&�,� 3B�2"$#,�+��!/+*2"$ %�+�,�/6$,,$ %,�
$6� ,/,�+=$2$�����?���� !�2�%,�6�%"�+�,�/6$,,$ %,���� !"/�,*!����,$"�,� $%+*,"!$�&,?���,� $%# !6�"$ %,�
, %"� !�%,�$�%/�,� � *!� ��	� ,*3,"�%2�,?� �=$+�%"$#$2�"$ %� �!/2$,�� +�,� � 6� ,/,� <!��%$-*�,� 7 &�"$&,�
D�<7E� �� /"/� 2 6�&/"/�� ��!� +�,� !�24�!24�,� 3$3&$ �!��4$-*�,� �+��"/�,� �*A� ,�2"�*!,� +=�2"$�$"/�
2 %2�!%/,?�

���,�2 %+��/"��������!6$,�+=$+�%"$#$�!� &�,�4�3$"*+�,�2 6� !"�6�%"�&�,�+�� &��� �*&�"$ %�!$��!�$%���"�
+�� +/#$%$!� +�,� ,2/%�!$ ,� +=�A� ,$"$ %� !/�&$,"�,� �%� �B*,"�%"� �*� 6$�*AG� &�,� ��!�61"!�,� +=�A� ,$"$ %�
!�"�%*,?�(&���/"/�24 $,$�+��!�"�%$!�*%���A� ,$"$ %���!�$%4�&�"$ %�+=�$!��"�*%���A� ,$"$ %���!�$%��,"$ %�+��
, &G�+���/�/"�*AG�+���$�%+��+��6 *" %G�+���$�%+��+��� &�$&&���"�+=S*#,?�

�=$+�%"$#$2�"$ %�+�,��##�",�" A$-*�,�+�,�� &&*�%",�!�"�%*,�;� &���!�6$1!��/"����% *,�����!6$,�+�%,�*%�
�!�6$�!�"�6�,�+=/2�!"�!�&�,�,*3,"�%2�,�!/��!" !$/�,�2 66��% %�" A$-*�,�+�%,�&�,�3�,�,�+��+ %%/�,�
" A$2 & �$-*�,� 2 %,*&"/�,� �"� &�,� ,*3,"�%2�,� � *!� &�,-*�&&�,� $&� %=�� �� ��,� +�� ��&�*!� " A$2 & �$-*�� +��
!/#/!�%2�� D79�E� +$,� %$3&�?� ��%,� *%� ,�2 %+� "�6�,G� % *,� �� %,� �##�2"*/� *%� 24 $A� +�� J�"!�2�*!� +*�
!$,-*��K��%�2 6��!�%"�&�,�,*3,"�%2�,��%"!���&&�,��"��%�"�%�%"�2 6�"��;�&��# $,�+�,�-*�%"$"/,�/6$,�,�
D�%�#&*A��%%*�&E��"�+��&��" A$2$"/�+�,�2 6� ,/,?���,���&�*!,�" A$2 & �$-*�,�+��!/#/!�%2��D79�E�*"$&$,/�,�
+�%,�&��2�+!��+��2�""��/"*+��, %"�24 $,$�,�,�& %�*%��+/6�!24��!�$, %%/���"�# %+/��,*!�+�,�2!$"1!�,�
" A$2 & �$-*�,G�" *"��%�"�%�%"�2 6�"��+��&���$!2*&�$!����'
'�?����%\�������	�+*����6�$�����?���*�
#$%�&G����� &&*�%",� %"�/"/�!�"�%*,�� *!�!/�&$,�!�&=/"*+��+�,�!$,-*�,�,�%$"�$!�,?�
������������������������������������������������
��.�� �������	
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�=�,"$6�"$ %�+��&=�A� ,$"$ %�24! %$-*��+�,�� �*&�"$ %,�!�2�%,/�,���/"/�!/�&$,/����

• ��!�6 +/&$,�"$ %�;�&=�$+��+*�& �$2$�&���0'�	?�G�

��,�2 %2�%"!�"$ %,��"�+/�H",G�� *!�&T�%,�63&��+�,�,*3,"�%2�,�!�"�%*�,�2 66��F"!�2�*!FG� %"�
/"/� 2�&2*&/,� ,*!� " *"� &�� + 6�$%�� +T/"*+�G� ��!1,� ��&$+�"$ %� +*�6 +1&�� ��!� 2 6��!�$, %� +�,�
2 %2�%"!�"$ %,� �,"$6/�,� +�� '<�� ���2� &�,� 2 %2�%"!�"$ %,� 6�,*!/�,� ��!� &�� !/,��*� +��
,*!��$&&�%2��+��&��-*�&$"/�+��&T�$!����(�5<�)�?��

• ��!�+�,�6�,*!�,�+$!�2"�,�+�%,�&�,�, &,��"�&�,��/�/"�*A?�

�

� *!� &�� -*�%"$#$2�"$ %� +*� !$,-*�G� &�,� %$���*A� +=�A� ,$"$ %�  3"�%*,�  %"� /"/� 2 6��!/,� �*A� ��&�*!,� +��
!/#/!�%2��;���!"$!�+�,-*�&&�,�*%��##�"�,�%$"�$!����*"�]"!�� 3,�!�/?�� *!�&�,��##�",�;�,�*$&G� &�,�%$���*A�
+��!$,-*�,�, %"�/��&*/,�� *!�24�-*��,*3,"�%2�G�� *!�24�-*��� $��+=�A� ,$"$ %��"�� *!�24�-*�� !��%��
2$3&�?���,�!/,*&"�",�, %"�2 6��!/,��*A���&�*!,�!��1!��+���G���?�� *!�&�,��##�",�,�%,�,�*$&G�&�,�%$���*A�
+��!$,-*�,�, %"�/��&*/,�� *!�24�-*��,*3,"�%2���"�+��#�Q %��& 3�&�?���,�!/,*&"�",�, %"�2 6��!/,��*A�
��&�*!,�!��1!��+�����	�������?�)%�+�,, *,�+��&����&�*!,�3�,,��+��2�,�!��1!�,G�&��!$,-*���,"�2 %,$+/!/�
2 66��% %�,$�%$#$2�"$#?��*�+�,,*,�+��2�,���&�*!,�!��1!�,G�&��!$,-*���,"�2 %,$+/!/�2 66��,$�%$#$2�"$#?�

�

��,� !/,*&"�",� +�� &�� 2�!�2"/!$,�"$ %� +*� !$,-*�� � *!� *%�� �A� ,$"$ %� 24! %$-*�G� ��!1,� +$,2*,,$ %� +�,�
$%2�!"$"*+�,�+��&=/"*+�G� %"���!6$,�+��6�""!���%�/�$+�%2��*%�!$,-*��,�%$"�$!��,$�%$#$2�"$#�� *!���

• &�,��##�",�;�,�*$&�� *!�&��,�,"16��!�,�$!�" $!�G�

• &�,��##�",�,�%,�,�*$&?�

��,�C %�,�2 %2�!%/�,��%��!�6$�!� &$�*�, %"�&���$&&��+��� !"�+��� *2��"� &�,�-*�!"$�!,�+�����/!���"�+�,�
��*! %,?�
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����I�
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����&��
��	�����������'��

��,�-* "$�%",�+��+�%��!�� *!�&�,��##�",�;�,�*$&���!�$%4�&�"$ %�, %"�2 6�!$,�+�%,�&T$%"�!��&&��
�G���?����% %��!$,���%�2 6�"��+��" *,�&�,�"! %Q %,�! *"$�!�� *!�2�""��/"*+�G�, *,��,"$6��&��
!$,-*��,�%$"�$!���& 3�&�2��-*$�"�%+�;�2 %,$+/!�!�-*�� &��!$,-*��" A$-*��;�,�*$&���!� $%4�&�"$ %�
�,"�,$�%$#$2�"$#?�

�

��� �&*,G� ���� &��
��	���� ?��2)� �
� ��*:.@G� &�� ����I��� ��� ��	"��� �"� &�� ����I��� �9�8�
�� %��
� ,,/+�%"� ��,� +�� 79�G� �*2*%� 2�&2*&� +��I�� %=�� /"/� �##�2"*/� � *!� 2�,� ,*3,"�%2�,?� )&&�,� �!/,�%"�%"�
2���%+�%"� +�,� 2 %2�%"!�"$ %,� �! 24�,� +�,� ��&�*!,� �*$+�?� ��!� 2 %,/-*�%"G� &�*!,� �##�",� " A$-*�,�
% "�66�%"�,*!�&��,�,"16��!�,�$!�" $!��,��2*6*&�%"����2�&�,��##�",�+�,�,*3,"�%2�,�� *!�&�,-*�&&�,�*%�
J�I��,�,"16��!�,�$!�" $!��K��,"��,"$6/?�

�

�������I����9�8�
��'�

����<��%��+$,� ,����,�+��7�&�*!�9 A$2 & �$-*��+��!/#/!�%2����!6�""�%"�+��!/�&$,�!�*%�2�&2*&�
+�� !$,-*�?� (&� ��*"� " *"�# $,� $%+*$!�� +�,� �##�",� " A$-*�,� � *!� &�� ,�%"/?� )%� �##�"G� &�,�
2 %2�%"!�"$ %,� �%� 6 ��%%�� �%%*�&&�� 6 +/&$,/�,� ;� �! A$6$"/� +�,� �!�%+,� �A�,� ! *"$�!,�
!�,"�%"� +*� 6]6��  !+!�� +�� �!�%+�*!� -*�� &�� ��&�*!� �*$+�� 6 ��%%�� +�� 	�� L�
6�G� �"�
&=�%,�63&��+�,�"! %Q %,�! *"$�!,�%= %"���,�/"/��!$,��%�2 6�"�?�
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���+$ A�+��+�� , *#!��%��+$,� ,����,�+��7�&�*!�9 A$2 & �$-*��+�� !/#/!�%2����!6�""�%"�+��
!/�&$,�!�*%�2�&2*&�+��!$,-*�?�(&���*"�" *"�# $,�$%+*$!��+�,��##�",�%/#�,"�,�� *!�&��,�%"/?��

'�,��##�",�, %"�!�2 %%*,�2 66��/"�%"��&*"H"� B *!%�&$�!G� $&,�%= %"���,�/"/�"!�$"/,�+�%,�2�""��
/"*+�� 6�$,� &�,� �!�6$1!�,� 2 6��!�$, %,� +�� 2 %2�%"!�"$ %,� 6 +/&$,/�,� �"� +�,� + %%/�,�
�(�5<�)��6 %"!�%"�+�,�+/��,,�6�%",�!/�*&$�!,�+��&����&�*!��*$+��B *!%�&$1!�?�
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�=�A21,�+��!$,-*��$%+$�$+*�&���!�$%4�&�"$ %��,"�+�%,�&T$%"�!��&&��+�����	�����?�� 66��� *!�&��
!$,-*��" A$-*��;�,�*$&G�&��% %��!$,���%�2 6�"��+��" *,�&�,�"! %Q %,�! *"$�!�� *!�2�""��/"*+�G�
, *,��,"$6�� &�� !$,-*�� ,�%$"�$!���& 3�&�e2��-*$� "�%+�;� 2 %,$+/!�!�-*�� &�� !$,-*�� " A$-*�� ,�%,�
,�*$&���!�$%4�&�"$ %��,"�,$�%$#$2�"$#?�
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�����8���'��

�=�A21,�+��!$,-*��$%+$�$+*�&���!�$%4�&�"$ %��,"�+�%,�&T$%"�!��&&��+�����	�����?����% %��!$,���%�
2 6�"��+�,�/6$,,$ %,�+��3�%C1%��&$/��*�"!�#$2�! *"$�!�, *,��,"$6��&��!$,-*��,�%$"�$!���& 3�&�e�
2��-*$�"�%+�;�2 %,$+/!�!�-*��&��!$,-*��" A$-*��,�%,�,�*$&���!�$%4�&�"$ %��,"�,$�%$#$2�"$#?�
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�=�A21,� +�� !$,-*�� $%+$�$+*�&� ��!� $%4�&�"$ %� �%� ����� �,"� +�%,� &T$%"�!��&&�� +�� ���	�����?� ��,�
/6$,,$ %,�+��2��� &&*�%"�+ $��%"���!�2 %,/-*�%"�]"!��,*!��$&&/�,?��
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���2:7��	
�����'��

�=�A21,� +�� !$,-*�� $%+$�$+*�&� ��!� $%4�&�"$ %� �%� ����� �,"� +�%,� &T$%"�!��&&�� +�� ���	�����?� ��,�
/6$,,$ %,�+��2��� &&*�%"�+ $��%"���!�2 %,/-*�%"�]"!��,*!��$&&/�,?��
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�T�A21,�+��!$,-*��$%+$�$+*�&���!�$%��,"$ %��,"�+�%,�&T$%"�!��&&��+�����	�����?�

���!$,-*���,"��!$%2$��&�6�%"�&$/��*A�2 %2�%"!�"$ %,��%��!,�%$2�6�,*!/�,�+�%,�&�,�, &,�+��&��
C %�?�)%��##�"G� %���*"�% "�!�-*��&T��� !"�+o��*A�!�" 63/�,��2"*�&&�,�+��&��C %��$%+*,"!$�&&��
�,"�-*�,$�%*&?��

(&��,"�2���%+�%"�;�% "�!�-*��&�,�2 %2�%"!�"$ %,�6�,*!/�,�+�%,�&��2�+!��+��&���!/,�%"��/"*+��
, %"� +�%,� &�,� ��66�,� +�� 2 %2�%"!�"$ %,� 4�3$"*�&&�6�%"� !�%2 %"!/�,� ,*!� &�� "�!!$" $!��
%�"$ %�&?��

�$%,$�&��,$"*�"$ %�!�%2 %"!/��%=�,"���,�,�/2$#$-*���*�,$"��+�����/!�?��
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