
�� ��
��

��
�� �� ��

�� �� �� ��
�� ����

�� �� ��
�� �� �� �� �� �� �� ��

�� �� ��
�� �� �� �� ��

���� ��

���� �� ��
��

��

�� ��

���� �� �� �� �� ��
�� ��

��

�� ��

���� �� �� �� �� �� �� �� ��
�� ��

��

�� ��

���� �� �� �� �� �� ��

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

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

�� �� ��

���� ��

�� �� ��

�� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

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

�8�1�,�7�(�'���6�7�$�7�(�6���(�1�9�,�5�2�1�0�(�1�7�$�/ �3�5�2�7�(�&�7�,�2�1���$�*�(�1�&�<���
�1�(�:���(�1�*�/�$�1�' �� �5�(�*�,�2�1���,� 

�2�1�( �&�2�1�*�5�(�6�6 �6�7�5�(�(�7�� �6�8�,�7�( �����������
�%�2�6�7�2�1�� �0�$�6�6�$�&�+�8�6�(�7�7�6�� �����������������������

�5�H�T�X�H�V�W �I�R�U �*�H�Q�H�U�D�O �3�H�U�P�L�W �$�X�W�K�R�U�L�]�D�W�L�R�Q���W�R���'�L�V�F�K�D�U�J�H���:�D�V�W�H�Z�D�W�H�U���
���1�R�W�L�F�H �R�I �,�Q�W�H�Q�W �W�R �E�H���F�R�Y�H�U�H�G���E�\���W�K�H �*�H�Q�H�U�D�O �3�H�U�P�L�W ���1�2�,����� 

�3�R�W�D�E�O�H���:�D�W�H�U �7�U�H�D�W�P�H�Q�W �)�D�F�L�O�L�W�\�����3�:�7�)��� 
�1�3�'�(�6���*�H�Q�H�U�D�O �3�H�U�P�L�W �1�R�� �0�$�*������������ �D�Q�G �1�+�*���������������

�$�� �)�D�F�L�O�L�W�\���,�Q�I�R�U�P�D�W�L�R�Q 

���� �)�D�F�L�O�L�W�\ �2�Z�Q�H�U�� 
�1�D�P�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�H���P�D�L�O �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�6�W�U�H�H�W���3�2 �%�R�[�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�&�L�W�\�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�6�W�D�W�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�=�L�S���&�R�G�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�&�R�Q�W�D�F�W �3�H�U�V�R�Q�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�7�H�O�H�S�K�R�Q�H �1�X�P�E�H�U�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

���� �)�D�F�L�O�L�W�\ �2�S�H�U�D�W�R�U�����L�I �G�L�I�I�H�U�H�Q�W �I�U�R�P �D�E�R�Y�H���� 
�1�D�P�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�H���P�D�L�O ���R�S�W�L�R�Q�D�O�� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�6�W�U�H�H�W���3�2 �%�R�[�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�&�L�W�\�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�6�W�D�W�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�=�L�S���&�R�G�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�&�R�Q�W�D�F�W �3�H�U�V�R�Q�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�7�H�O�H�S�K�R�Q�H �1�X�P�E�H�U�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

���� �)�D�F�L�O�L�W�\ �'�D�W�D ���D�W�W�D�F�K �W�R�S�R�J�U�D�S�K�L�F �P�D�S �R�U���R�W�K�H�U���P�D�S �V�K�R�Z�L�Q�J �I�D�F�L�O�L�W�\���G�L�V�F�K�D�U�J�H �O�R�F�D�W�L�R�Q���� 
�1�D�P�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�H���P�D�L�O ���R�S�W�L�R�Q�D�O�� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�6�W�U�H�H�W���3�2 �%�R�[�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�&�L�W�\�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�6�W�D�W�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�=�L�S���&�R�G�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�&�R�Q�W�D�F�W �3�H�U�V�R�Q�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�7�H�O�H�S�K�R�Q�H �1�X�P�E�H�U�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�/�D�W�L�W�X�G�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�/�R�Q�J�L�W�X�G�H�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

���� �6�W�D�Q�G�D�U�G���,�Q�G�X�V�W�U�L�D�O �&�O�D�V�V�L�I�L�F�D�W�L�R�Q�����6�,�& �&�R�G�H�V�����D�Q�G �'�H�V�F�U�L�S�W�L�R�Q�V �R�I �3�U�R�F�H�V�V�H�V�� 
�6�,�&���&�R�G�H���V���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�'�H�V�F�U�L�S�W�L�R�Q���V���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

���� �&�X�U�U�H�Q�W �3�H�U�P�L�W�W�L�Q�J �6�W�D�W�X�V ���S�O�H�D�V�H �F�K�H�F�N���\�H�V �R�U �Q�R���� 
���� �+�D�V �D �S�U�L�R�U���1�3�'�(�6 �S�H�U�P�L�W �E�H�H�Q �J�U�D�Q�W�H�G���I�R�U �W�K�H �G�L�V�F�K�D�U�J�H�" �<�H�V �B�B�B�B ���3�H�U�P�L�W �1�X�P�E�H�U�� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�����
�1�R�B�B�B�B���
���� �,�V �W�K�H �G�L�V�F�K�D�U�J�H �D �³�Q�H�Z �G�L�V�F�K�D�U�J�H�´ �D�V �G�H�I�L�Q�H�G���E�\ �������&�)�5 �6�H�F�W�L�R�Q �������������" �<�H�V�B�B�B�B �1�R�B�B�B�B��
���� �,�V �W�K�H �I�D�F�L�O�L�W�\ �F�R�Y�H�U�H�G���E�\ �D�Q���L�Q�G�L�Y�L�G�X�D�O �1�3�'�(�6 �S�H�U�P�L�W�" �<�H�V�B�B�B�B�����3�H�U�P�L�W �1�X�P�E�H�U �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�� �1�R�B�B�B�B��
���� �,�V �W�K�H�U�H �D �S�H�Q�G�L�Q�J �D�S�S�O�L�F�D�W�L�R�Q �R�Q���I�L�O�H �Z�L�W�K���(�3�$ �I�R�U �W�K�L�V �G�L�V�F�K�D�U�J�H�" �<�H�V �B�B�B�B���'�D�W�H �R�I �V�X�E�P�L�W�W�D�O��� 
�B�B�B�B�B�B�B�B�B�B�B�B�B�� �1�R �B�B�B�B� 

�%�� �'�L�V�F�K�D�U�J�H���,�Q�I�R�U�P�D�W�L�R�Q 

���� �1�D�P�H �R�I �5�H�F�H�L�Y�L�Q�J �:�D�W�H�U�E�R�G�\�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

���� �7�\�S�H �R�I �5�H�F�H�L�Y�L�Q�J���:�D�W�H�U�E�R�G�\ ���H���J�� �V�W�U�H�D�P�� �O�D�N�H�� �U�H�V�H�U�Y�R�L�U�� �H�V�W�X�D�U�\ �H�W�F�����B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

���� �6�W�D�W�H �:�D�W�H�U���4�X�D�O�L�W�\ �&�O�D�V�V�L�I�L�F�D�W�L�R�Q�� �B�B�B�B�B�B�B�)�U�H�V�K�Z�D�W�H�U�� �B�B�B�B�B�B�B�B �0�D�U�L�Q�H �:�D�W�H�U�� �B�B�B�B�B�B�B�B��

���� �'�H�V�F�U�L�E�H �W�K�H �G�L�V�F�K�D�U�J�H �D�F�W�L�Y�L�W�L�H�V �I�R�U �Z�K�L�F�K �W�K�H �R�Z�Q�H�U���D�S�S�O�L�F�D�Q�W �L�V �V�H�H�N�L�Q�J �F�R�Y�H�U�D�J�H�� �L�Q�F�O�X�G�L�Q�J �S�U�R�F�H�V�V �G�L�V�F�K�D�U�J�H�V 
�Q�R�W �V�S�H�F�L�I�L�F�D�O�O�\ �D�X�W�K�R�U�L�]�H�G �L�Q���W�K�H �3�:�7�) �*�3 �Z�K�L�F�K �Q�H�H�G���W�R �E�H �D�X�W�K�R�U�L�]�H�G���I�R�U �G�L�V�F�K�D�U�J�H ���D�Q�G���Z�K�L�F�K �D�W�W�D�L�Q���W�K�H 

�$�S�S�H�Q�G�L�[���,�9���±���1�3�'�(�6 �3�R�W�D�E�O�H���:�D�W�H�U���7�U�H�D�W�P�H�Q�W �)�D�F�L�O�L�W�\ �*�H�Q�H�U�D�O �3�H�U�P�L�W����3�D�J�H����������
������������������ 



�� ��

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

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

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

�� �� �� �� �� �� �� �� �� �� ��

�� �� �� ��

�� ��

���� �� �� �� �� �� �� �� �� �� �� �� ��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B ��

�� �� ��

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

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

�� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

�� �� �� �� �� �� ��

���� �� �� �� ��

�� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

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

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� ��

�� �� �� �� ��

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

�� ��������������

�� ��������������

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

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

�� ��

�H�I�I�O�X�H�Q�W �O�L�P�L�W�V �D�Q�G���R�W�K�H�U �F�R�Q�G�L�W�L�R�Q�V �R�I �W�K�H �J�H�Q�H�U�D�O �S�H�U�P�L�W���� �7�K�L�V �G�H�V�F�U�L�S�W�L�R�Q �V�K�R�X�O�G �L�Q�F�O�X�G�H �D�O�O �W�U�H�D�W�P�H�Q�W �P�H�W�K�R�G�V 
�X�V�H�G���R�Q �W�K�H �Z�D�V�W�H�Z�D�W�H�U �S�U�L�R�U���W�R �G�L�V�F�K�D�U�J�H �L�Q�F�O�X�G�L�Q�J �O�D�J�R�R�Q�V�� �E�D�I�I�O�H�V�� �I�L�O�W�H�U �S�U�H�V�V�H�V �H�W�F�� �,�I �O�D�J�R�R�Q�V �D�U�H �X�V�H�G �D�W �W�K�H 
�I�D�F�L�O�L�W�\�� �S�O�H�D�V�H �L�Q�F�O�X�G�H �W�K�H �Q�X�P�E�H�U���D�Q�G���V�L�]�H �R�I �O�D�J�R�R�Q�V�� �W�K�H �V�L�]�H �D�Q�G �H�O�H�Y�D�W�L�R�Q���R�I �W�K�H �H�Q�W�U�\ �S�L�S�H�� �W�K�H �W�L�P�H �R�I �W�U�D�Y�H�O 
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�E�D�F�N�Z�D�V�K �F�\�F�O�H �I�R�U �D�Q�\ �F�R�P�E�L�Q�D�W�L�R�Q���R�I �Q�X�P�E�H�U �R�I �I�L�O�W�H�U�V�� ���D�W�W�D�F�K �H�[�W�U�D �V�K�H�H�W�V �L�I �Q�H�F�H�V�V�D�U�\���� 
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�&�� �(�I�I�O�X�H�Q�W �&�K�D�U�D�F�W�H�U�L�V�W�L�F�V 

���� �/�L�V�W �K�H�U�H �D�Q�G �D�W�W�D�F�K���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���D�Q�\ �Z�D�W�H�U �D�G�G�L�W�L�Y�H�V �X�V�H�G �D�W �W�K�H���I�D�F�L�O�L�W�\ ���,�Q�F�O�X�G�L�Q�J �F�K�H�P�L�F�D�O�V �I�R�U �S�+ �D�G�M�X�V�W�P�H�Q�W�� 
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���� �3�O�H�D�V�H �U�H�S�R�U�W �K�H�U�H �D�Q�\ �N�Q�R�Z�Q �U�H�P�H�G�L�D�W�L�R�Q �D�F�W�L�Y�L�W�L�H�V �R�U �Z�D�W�H�U���T�X�D�O�L�W�\ �L�V�V�X�H�V �L�Q �W�K�H �Y�L�F�L�Q�L�W�\ �R�I �W�K�H �G�L�V�F�K�D�U�J�H�� 

���� �$�U�H �D�O�X�P�L�Q�X�P���F�R�Q�W�D�L�Q�L�Q�J �F�R�D�J�X�O�D�Q�W�V �X�V�H�G���D�W �W�K�L�V �I�D�F�L�O�L�W�\�" �<�H�V�B�B�B�B���1�R�B�B�B�B��

���� �'�R�H�V �W�K�H �G�L�V�F�K�D�U�J�H �F�R�Q�W�D�L�Q �U�H�V�L�G�X�D�O �F�K�O�R�U�L�Q�H�" �<�H�V�B�B�B�B���1�R�B�B�B�B��

���� �'�R�H�V �W�K�H �I�D�F�L�O�L�W�\ �S�U�R�Y�L�G�H �W�U�H�D�W�P�H�Q�W �W�R �U�H�P�R�Y�H �D�U�V�H�Q�L�F �I�U�R�P �W�K�H �U�D�Z �Z�D�W�H�U���V�R�X�U�F�H�" �<�H�V�B�B�B�B���1�R�B�B�B�B��
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�7�6�6 ���P�J���O���� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�� �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

�S�+ ���V���X������ ���P�L�Q���B�B�B�B�B�B�B�B�B�B�B�B�B�� ���P�D�[���B�B�B�B�B�B�B�B�B�B�B�B�B��
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���F�R�Q�W�L�Q�X�H�G���R�Q �Q�H�[�W �S�D�J�H�� 

�$�S�S�H�Q�G�L�[���,�9���±���1�3�'�(�6 �3�R�W�D�E�O�H���:�D�W�H�U���7�U�H�D�W�P�H�Q�W �)�D�F�L�O�L�W�\ �*�H�Q�H�U�D�O �3�H�U�P�L�W�� �3�D�J�H����������
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�&�K�D�U�D�F�W�H�U�L�V�W�L�F ���U�H�S�R�U�W �L�I �P�H�D�V�X�U�H�G����

�: �K�R�O�H �(�I�I�O�X�H�Q�W �7�R�[�L�F�L�W�\ �������� �/�&������ �D�Q�G���R�U���&���1�2�(�&���B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
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�W�H�Q���\�H�D�U���O�R�Z �I�O�R�Z �����4���������R�I �W�K�H �U�H�F�H�L�Y�L�Q�J���Z�D�W�H�U�� �W�K�H �G�L�O�X�W�L�R�Q���I�D�F�W�R�U�� �D�Q�G���D�W�W�D�F�K���D�Q�\ �F�D�O�F�X�O�D�W�L�R�Q�V �X�V�H�G���W�R �V�X�S�S�R�U�W 
�V�W�U�H�D�P �I�O�R�Z �D�Q�G���G�L�O�X�W�L�R�Q���F�D�O�F�X�O�D�W�L�R�Q�V ���6�H�H �$�S�S�H�Q�G�L�[ �9�,�,���I�R�U���G�L�O�X�W�L�R�Q���F�D�O�F�X�O�D�W�L�R�Q�V �D�Q�G �D�G�G�L�W�L�R�Q�D�O �L�Q�I�R�U�P�D�W�L�R�Q���� 

���4�������B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B���F�I�V �' �L�O�X�W�L�R�Q �)�D�F�W�R�U �B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B �F�I�V 

�'�� �(�Q�G�D�Q�J�H�U�H�G���6�S�H�F�L�H�V �$�F�W���(�O�L�J�L�E�L�O�L�W�\ 

���� �8�V�L�Q�J �W�K�H �L�Q�V�W�U�X�F�W�L�R�Q�V �L�Q���$�S�S�H�Q�G�L�[���, �R�I �W�K�H �3�: �7�) �*�3�� �X�Q�G�H�U �Z�K�L�F�K �F�U�L�W�H�U�L�R�Q���O�L�V�W�H�G���L�Q���3�D�U�W �,�, �D�U�H �\�R�X���H�O�L�J�L�E�O�H �I�R�U��
�F�R�Y�H�U�D�J�H �X�Q�G�H�U���W�K�L�V �J�H�Q�H�U�D�O �S�H�U�P�L�W�"� 

�$ �B�B�B�B���% �B�B�B�B���&���B�B�B�B���'  �B�B�B�B���( �B�B�B�B�� �) �B�B�B�B���

���� �,�I �\�R�X���V�H�O�H�F�W�H�G���F�U�L�W�H�U�L�D �'  �R�U �)�� �K�D�V �F�R�Q�V�X�O�W�D�W�L�R�Q �Z�L�W�K���W�K�H �I�H�G�H�U�D�O �V�H�U�Y�L�F�H�V �E�H�H�Q �F�R�P�S�O�H�W�H�G�" �<�H�V�B�B�B�B���1�R�B�B�B�B��

���� �,�I �F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���8���6�� �)�L�V�K���D�Q�G �: �L�O�G�O�L�I�H �6�H�U�Y�L�F�H �D�Q�G���R�U���1�2�$�$ �)�L�V�K�H�U�L�H�V �6�H�U�Y�L�F�H �Z�D�V �F�R�P�S�O�H�W�H�G�� �Z�D�V �D �Z�U�L�W�W�H�Q��
�F�R�Q�F�X�U�U�H�Q�F�H �I�L�Q�G�L�Q�J���W�K�D�W �W�K�H �G�L�V�F�K�D�U�J�H �L�V �³�Q�R�W �O�L�N�H�O�\ �W�R �D�G�Y�H�U�V�H�O�\ �D�I�I�H�F�W�  ́�O�L�V�W�H�G���V�S�H�F�L�H�V �R�U �F�U�L�W�L�F�D�O �K�D�E�L�W�D�W �U�H�F�H�L�Y�H�G�" 
�<�H�V�B�B�B�B���1�R�B�B�B�B��

���� �$�W�W�D�F�K���G�R�F�X�P�H�Q�W�D�W�L�R�Q �R�I �(�6�$ �H�O�L�J�L�E�L�O�L�W�\ �D�V �G�H�V�F�U�L�E�H�G���E�H�O�R�Z �D�Q�G���U�H�T�X�L�U�H�G���D�W �3�D�U�W �������������D�Q�G �$�S�S�H�Q�G�L�[ �,�� �3�D�U�W �,�,�,�� 
�6�W�H�S������ �R�I �W�K�H �*�H�Q�H�U�D�O �3�H�U�P�L�W�� 

Criterion A ­ � No federally­listed threatened or endangered species or federally­designated critical habitat are 
present�� �$ �F�R�S�\ �R�I �W�K�H �P�R�V�W �F�X�U�U�H�Q�W �F�R�X�Q�W�\ �V�S�H�F�L�H�V �O�L�V�W �S�D�J�H�V �I�R�U �W�K�H �F�R�X�Q�W�\���L�H�V�����Z�K�H�U�H �\�R�X�U �V�L�W�H �R�U��
�I�D�F�L�O�L�W�\ �D�Q�G �G�L�V�F�K�D�U�J�H�V �D�U�H �O�R�F�D�W�H�G�� �<�R�X���P�X�V�W �D�O�V�R �L�Q�F�O�X�G�H �D �V�W�D�W�H�P�H�Q�W �R�Q���K�R�Z �\�R�X���G�H�W�H�U�P�L�Q�H�G���W�K�D�W 
�Q�R �O�L�V�W�H�G���V�S�H�F�L�H�V �R�U �F�U�L�W�L�F�D�O �K�D�E�L�W�D�W �D�U�H �L�Q �S�U�R�[�L�P�L�W�\ �W�R �\�R�X�U �V�L�W�H �R�U �I�D�F�L�O�L�W�\ �R�U �G�L�V�F�K�D�U�J�H �O�R�F�D�W�L�R�Q�V�� 

Criterion B – � Section 7 consultation completed with the Service(s) on a prior project�� �$ �F�R�S�\ �R�I �W�K�H �8�6�)�: �6�
�V 
�D�Q�G���R�U �1�0�)�6�¶�V�� �D�V �D�S�S�U�R�S�U�L�D�W�H�� �E�L�R�O�R�J�L�F�D�O �R�S�L�Q�L�R�Q �R�U �F�R�Q�F�X�U�U�H�Q�F�H �R�Q �D �I�L�Q�G�L�Q�J �R�I �³�X�Q�O�L�N�H�O�\ �W�R��
�D�G�Y�H�U�V�H�O�\ �H�I�I�H�F�W�  ́�U�H�J�D�U�G�L�Q�J���W�K�H �(�6�$ �6�H�F�W�L�R�Q �����F�R�Q�V�X�O�W�D�W�L�R�Q�� 

Criterion C – � Activities are covered by a Section 10 Permit�� �$ �F�R�S�\ �R�I �W�K�H �8�6�)�: �6�
�V �D�Q�G���R�U �W�K�H �1�0�)�6�¶�V�� �D�V 
�D�S�S�U�R�S�U�L�D�W�H�� �O�H�W�W�H�U �W�U�D�Q�V�P�L�W�W�L�Q�J �W�K�H �(�6�$ �6�H�F�W�L�R�Q������ �D�X�W�K�R�U�L�]�D�W�L�R�Q�� 

Criterion D ­ � Concurrence from the Service(s) that the discharge is “not likely to adversely affect” federally­listed 
species or federally­designated critical habitat (not including the four species of concern identified 
in Section I of Appendix I): �$ �F�R�S�\ �R�I �W�K�H �8�6�)�: �6�
�V �D�Q�G���R�U���W�K�H �1�0�)�6�¶�V�� �D�V �D�S�S�U�R�S�U�L�D�W�H�� �O�H�W�W�H�U���R�U��
�P�H�P�R�U�D�Q�G�X�P �F�R�Q�F�O�X�G�L�Q�J �W�K�D�W �W�K�H �G�L�V�F�K�D�U�J�H �L�V �F�R�Q�V�L�V�W�H�Q�W �Z�L�W�K���W�K�H �J�H�Q�H�U�D�O �S�H�U�P�L�W�¶�V �³�Q�R�W �O�L�N�H�O�\ �W�R��
�D�G�Y�H�U�V�H�O�\ �D�I�I�H�F�W�  ́�G�H�W�H�U�P�L�Q�D�W�L�R�Q�� 

Criterion E – � Activities are covered by certification of eligibility�� �$ �F�R�S�\ �R�I �W�K�H �G�R�F�X�P�H�Q�W�V �R�U�L�J�L�Q�D�O�O�\ �X�V�H�G���E�\ �W�K�H 
�R�W�K�H�U���R�S�H�U�D�W�R�U���R�I �\�R�X�U �V�L�W�H �R�U �I�D�F�L�O�L�W�\ ���R�U �D�U�H�D �L�Q�F�O�X�G�L�Q�J �\�R�X�U �V�L�W�H�����W�R �V�D�W�L�V�I�\ �W�K�H �G�R�F�X�P�H�Q�W�D�W�L�R�Q��
�U�H�T�X�L�U�H�P�H�Q�W �R�I �&�U�L�W�H�U�L�D �$�� �%�� �& �R�U���' �� 

Criterion F ­ � Concurrence from the Service(s) that the discharge is “not likely to adversely affect” species of 
concern, as identified in Section I of Appendix I: �$ �F�R�S�\ �R�I �W�K�H �8�6�)�: �6 �D�Q�G���R�U �W�K�H �1�0�)�6�� �D�V 
�D�S�S�U�R�S�U�L�D�W�H�� �F�R�Q�F�X�U�U�H�Q�F�H �Z�L�W�K���W�K�H �D�S�S�O�L�F�D�Q�W�¶�V �G�H�W�H�U�P�L�Q�D�W�L�R�Q���W�K�D�W �W�K�H �G�L�V�F�K�D�U�J�H �L�V �³�Q�R�W �O�L�N�H�O�\ �W�R��
�D�G�Y�H�U�V�H�O�\ �D�I�I�H�F�W�  ́�O�L�V�W�H�G �V�S�H�F�L�H�V�� 

�(�� �1�D�W�L�R�Q�D�O �+�L�V�W�R�U�L�F���3�U�R�S�H�U�W�L�H�V �$�F�W���(�O�L�J�L�E�L�O�L�W�\ 

�$�S�S�H�Q�G�L�[���,�9���±���1�3�'�(�6 �3�R�W�D�E�O�H���: �D�W�H�U���7�U�H�D�W�P�H�Q�W �)�D�F�L�O�L�W�\ �* �H�Q�H�U�D�O �3�H�U�P�L�W�� �3�D�J�H����������
��������������������







Wilmington, MA –Sargent WTP 
 
The WTP capacity for finished water is 3 mgd. The two lagoons are each capable of 
holding approximately 130,000 cubic feet.  The residuals come from two sources: the 
sedimentation basin and the filter backwash.  The filter backwash and sedimentation 
basin residuals flow by gravity to either of the lagoons. 
 
The level in each basin can be adjusted by adding or removing the wooden stop logs at 
the outlet structure.  There is a 12-inch discharge pipe from the common manhole 
structure for the outlets of the two lagoons.  The length of the pipe from the manhole to 
the discharge point is about 210 feet.  The pipe invert elevation at the discharge point is 
74.5 feet.  
 
Only one lagoon is active while the other is taken offline for freeze-thaw over the winter.  
Over a period of time, the wooden stop logs in the outlet structure are removed one at a 
time in order to slowly decant the clarified supernatant over the settled residuals. 





Date Total Recoverable 
Aluminum (ug/L)

Feb-10 557

Jan-10 657

Dec-09 1276

Nov-09 859

Oct-09 1124

Sargent WTP



FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 
IN MASSACHUSETTS 

 

COUNTY SPECIES FEDERAL  
STATUS 

GENERAL LOCATION/HABITAT TOWNS 

Barnstable Piping Plover Threatened Coastal Beaches  All Towns  
 Roseate Tern Endangered Coastal beaches and the Atlantic Ocean All Towns 
 Northeastern beach 

tiger beetle 
Threatened Coastal Beaches Chatham 

 Sandplain gerardia Endangered Open areas with sandy soils. Sandwich and Falmouth. 
 Northern Red-bellied 

Cooter 
Endangered Inland Ponds and Rivers Bourne (north of the Cape Cod Canal) 

Berkshire Bog Turtle Threatened Wetlands Egremont and Sheffield 
Bristol  Piping Plover Threatened Coastal Beaches  Fairhaven, Dartmouth, Westport 

 Roseate Tern Endangered Coastal beaches and the Atlantic Ocean Fairhaven, New Bedford, Dartmouth, 
Westport 

 Northern Red-bellied 
Cooter 

Endangered Inland Ponds and Rivers  Taunton 

Dukes Roseate Tern Endangered Coastal beaches and the Atlantic Ocean All Towns 
 Piping Plover Threatened Coastal Beaches  All Towns 
 Northeastern beach 

tiger beetle 
Threatened Coastal Beaches Aquinnah and Chilmark 

 Sandplain gerardia Endangered Open areas with sandy soils. West Tisbury 
Essex Small whorled 

Pogonia 
Threatened Forests with somewhat poorly drained soils 

and/or a seasonally high water table 
Gloucester, Essex and Manchester 

 Piping Plover Threatened Coastal Beaches  Gloucester, Essex, Ipswich, Rowley, Revere, 
Newbury, Newburyport and Salisbury 

Franklin Northeastern bulrush Endangered Wetlands Montague 
 Dwarf wedgemussel Endangered Mill River Whately 

Hampshire  Small whorled 
Pogonia 

Threatened Forests with somewhat poorly drained soils 
and/or a seasonally high water table 

Hadley 

 Puritan tiger beetle Threatened Sandy beaches along the Connecticut River Northampton and Hadley 
 Dwarf wedgemussel Endangered Rivers and Streams. Hadley, Hatfield, Amherst and Northampton 

Hampden Small whorled 
Pogonia 

Threatened Forests with somewhat poorly drained soils 
and/or a seasonally high water table 

Southwick 

Middlesex Small whorled 
Pogonia 

Threatened Forests with somewhat poorly drained soils 
and/or a seasonally high water table 

Groton 

Nantucket Piping Plover Threatened Coastal Beaches  Nantucket 
 Roseate Tern Endangered Coastal beaches and the Atlantic Ocean Nantucket 
 American burying 

beetle 
Endangered Upland grassy meadows Nantucket 

Plymouth Piping Plover Threatened Coastal Beaches  Scituate, Marshfield, Duxbury, Plymouth, 
Wareham and Mattapoisett 

 Northern Red-bellied 
Cooter 

Endangered Inland Ponds and Rivers Kingston, Middleborough, Carver, Plymouth, 
Bourne, Wareham, Halifax, and Pembroke 

 Roseate Tern Endangered Coastal beaches and the Atlantic Ocean Plymouth, Marion, Wareham, and 
Mattapoisett. 

Suffolk Piping Plover Threatened Coastal Beaches  Winthrop 
Worcester Small whorled 

Pogonia 
Threatened Forests with somewhat poorly drained soils 

and/or a seasonally high water table 
Leominster 

-Eastern cougar and gray wolf are considered extirpated in Massachusetts. 
-Endangered gray wolves are not known to be present in Massachusetts, but dispersing 
individuals from source populations in Canada may occur statewide. 
-Critical habitat for the Northern Red-bellied Cooter is present in Plymouth County.  

Revised 06/22/2009 



United States Department of the Interior
FISH AND WILDLIFE SERVICE

New England Field Office
70 Commercial Street, Suite 300

Concord, NH 0330 1-5087
http://www.fws.gov/newengland

January 4, 2010

To Whom It May Concern:

This project was reviewed for the presence of federally-listed or proposed, threatened or
endangered species or critical habitat per instructions provided on the U.S. Fish and Wildlife
Service’s New England Field Office website:

(http ://www.fws. gov/newengland/EndangeredSpec-Consultation.htm)

Based on the information currently available, no federally-listed or proposed, threatened or
endangered species or critical habitat under the jurisdiction of the U.S. Fish and Wildlife Service
(Service) are known to occur in the project area(s). Preparation of a Biological Assessment or
further consultation with us under Section 7 of the Endangered Species Act is not required.

This concludes the review of listed species and critical habitat in the project location(s) and
environs referenced above. No further Endangered Species Act coordination of this type is
necessary for a period of one year from the date of this letter, unless additional information on
listed or proposed species becomes available.

Thank you for your cooperation. Please contact Mr. Anthony Tur at 603-223-2541 if we can be
of further assistance.

Sincerely yours,

Thomas R. Chapman
Supervisor
New England Field Office
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