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�U�H�E�X�L�O�G���D�S�S�U�R�[�L�P�D�W�H�O�\�������������P�L�O�H�V���R�I���W�K�H���H�[�L�V�W�L�Q�J���+�R�Z�D�U�G���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H�����E�H�W�Z�H�H�Q��
�W�K�H���&�K�D�W�I�L�H�O�G���D�Q�G���0�H�O�P�R�U�H���V�W�D�W�L�R�Q�V�������7�K�H���H�[�L�V�W�L�Q�J�����������N�9���O�L�Q�H���Z�D�V���E�X�L�O�W���Z�L�W�K���V�W�H�H�O���O�D�W�W�L�F�H���W�R�Z�H�U�V���Z�K�L�F�K��
�Z�L�O�O���E�H���U�H�S�O�D�F�H�G���Z�L�W�K���V�W�H�H�O���P�R�Q�R�S�R�O�H���V�W�U�X�F�W�X�U�H�V���Z�L�W�K�L�Q���W�K�H���H�[�L�V�W�L�Q�J���U�L�J�K�W���R�I���Z�D�\�����5�2�:�������7�K�H���&�R�P�S�D�Q�\��
�S�U�R�S�R�V�H�V���W�R���U�H�E�X�L�O�G���W�K�H���U�H�P�D�L�Q�L�Q�J���������P�L�O�H�V���R�I���W�K�H���+�R�Z�D�U�G���)�R�V�W�R�U�L�D�����������N�9���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H�����E�H�W�Z�H�H�Q��
�W�K�H���+�R�Z�D�U�G���D�Q�G���&�K�D�W�I�L�H�O�G���V�W�D�W�L�R�Q�V���D�Q�G���W�K�H���0�H�O�P�R�U�H���D�Q�G���)�R�V�W�R�U�L�D���V�W�D�W�L�R�Q�V���D�W���D���O�D�W�H�U���G�D�W�H���D�Q�G���Z�L�O�O���I�L�O�H��
�V�H�S�D�U�D�W�H�� �D�S�S�O�L�F�D�W�L�R�Q�V�� �Z�L�W�K�� �W�K�H�� �2�3�6�%���� �7�K�H�� �O�R�F�D�W�L�R�Q�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W�� �L�V�� �V�K�R�Z�Q�� �R�Q�� �)�L�J�X�U�H�V�� ���� �D�Q�G�� ���� �L�Q��
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�(�O�H�F�W�U�L�F���3�R�Z�H�U���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H�V����

�������� �$�G�G�L�Q�J�� �Q�H�Z�� �F�L�U�F�X�L�W�V�� �R�Q�� �H�[�L�V�W�L�Q�J�� �V�W�U�X�F�W�X�U�H�V�� �G�H�V�L�J�Q�H�G�� �I�R�U�� �P�X�O�W�L�S�O�H�� �F�L�U�F�X�L�W�� �X�V�H���� �U�H�S�O�D�F�L�Q�J��
�F�R�Q�G�X�F�W�R�U�V�� �R�Q���H�[�L�V�W�L�Q�J���V�W�U�X�F�W�X�U�H�V�� �Z�L�W�K���O�D�U�J�H�U���R�U���E�X�Q�G�O�H�G�� �F�R�Q�V�W�U�X�F�W�R�U�V���� �D�G�G�L�Q�J���V�W�U�X�F�W�X�U�H�V�� �W�R�� �D�Q��
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�����������P�L�O�H�� �V�H�F�W�L�R�Q�� �R�I�� �O�L�Q�H���� ���7�R�� �D�G�G�U�H�V�V�� �W�K�H�� �W�K�H�U�P�D�O�� �R�Y�H�U�O�R�D�G�V�� �L�G�H�Q�W�L�I�L�H�G�� �L�Q�� �3�-�0�¶�V�� �5�7�(�3�� �D�V�V�H�V�V�P�H�Q�W��
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�(�U�D�� �/�D�W�L�F�� �7�R�Z�H�U�� �D�Q�G�� �7�U�D�Q�V�P�L�V�V�L�R�Q�� �/�L�Q�H�� �6�\�V�W�H�P������ �I�U�R�P�� �W�K�H�� �'�H�F�H�P�E�H�U�� ���������� �3�-�0�� �6�5�5�7�(�3���:�H�V�W�H�U�Q��
�P�H�H�W�L�Q�J������ �/�D�V�W�O�\�����W�K�H���S�U�H���H�[�L�V�W�L�Q�J�����������
�V���V�W�H�H�O���O�D�W�W�L�F�H���V�W�U�X�F�W�X�U�H�V���I�D�L�O���W�R���F�R�P�S�O�\���Z�L�W�K���F�X�U�U�H�Q�W���1�D�W�L�R�Q�D�O��
�(�O�H�F�W�U�L�F�� �6�D�I�H�W�\�� �&�R�G�H�� �*�U�D�G�H�� �%�� �O�R�D�G�L�Q�J�� �F�U�L�W�H�U�L�D�� �D�Q�G�� �Z�L�W�K�� �F�X�U�U�H�Q�W�� �$�P�H�U�L�F�D�Q�� �6�R�F�L�H�W�\�� �R�I�� �&�L�Y�L�O�� �(�Q�J�L�Q�H�H�U�V��
�V�W�U�X�F�W�X�U�D�O���V�W�U�H�Q�J�W�K���F�U�L�W�H�U�L�D�����3�U�H�V�H�Q�W���G�H�J�U�D�G�D�W�L�R�Q���R�I���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�H�Q���F�R�P�S�R�Q�H�Q�W�V���D�Q�G���I�D�L�O�X�U�H���W�R���P�H�H�W��
�F�X�U�U�H�Q�W���V�W�U�H�Q�J�W�K���F�U�L�W�H�U�L�D���F�R�X�O�G���U�H�V�X�O�W���L�Q���I�X�W�X�U�H���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H���R�X�W�D�J�H�V��������

�2�Y�H�U�� �������� �R�I�� �W�K�H�� �V�W�U�X�F�W�X�U�H�V�� �D�O�R�Q�J�� �W�K�H�� �H�Q�W�L�U�H�� �����������P�L�O�H�� �W�U�D�Q�V�P�L�V�V�L�R�Q�� �O�L�Q�H�� �K�D�Y�H�� �D�W�� �O�H�D�V�W�� �R�Q�H�� �R�S�H�Q��
�F�R�Q�G�L�W�L�R�Q�� �L�Q�F�O�X�G�L�Q�J�� �E�H�Q�W�� �O�D�F�L�Q�J���� �U�X�V�W�L�Q�J�� �V�W�U�X�F�W�X�U�H�� �V�X�S�S�R�U�W�V���� �Y�H�J�H�W�D�W�L�R�Q�� �F�R�Q�F�H�U�Q�V���� �E�U�R�N�H�Q�� �R�U�� �O�R�R�V�H��
�F�R�Q�G�X�F�W�R�U�V���� �G�H�W�H�U�L�R�U�D�W�L�Q�J���L�Q�V�X�O�D�W�R�U�V���� �D�Q�G���Z�R�U�Q���V�K�L�H�O�G�� �Z�L�U�H�V�����2�Y�H�U���W�K�H���O�D�V�W���Q�L�Q�H���\�H�D�U�V���� ������ �P�R�P�H�Q�W�D�U�\��
�R�X�W�D�J�H�V���D�Q�G���W�Z�R���V�X�V�W�D�L�Q�H�G���R�X�W�D�J�H�V���R�F�F�X�U�U�H�G���D�O�R�Q�J���W�K�L�V���O�L�Q�H��������

�)�D�L�O�X�U�H���W�R���P�R�Y�H���I�R�U�Z�D�U�G���Z�L�W�K���W�K�L�V���3�U�R�M�H�F�W���P�D�\���U�H�V�X�O�W���L�Q���S�R�W�H�Q�W�L�D�O���U�H�D�O���W�L�P�H���R�S�H�U�D�W�L�Q�J���F�R�Q�F�H�U�Q�V���L�I���W�K�H��
�F�R�Q�W�L�Q�J�H�Q�F�L�H�V�� �L�G�H�Q�W�L�I�L�H�G�� �L�Q�� �W�K�H�� �5�7�(�3�� �D�Q�D�O�\�V�L�V�� �R�F�F�X�U�� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �Q�H�H�G�� �W�R�� �F�R�Q�W�L�Q�X�H�� �W�R�� �R�S�H�U�D�W�H�� �D�Q�G��
�P�D�L�Q�W�D�L�Q���D���O�L�Q�H���W�K�D�W���K�D�V���U�H�D�F�K�H�G���W�K�H���H�Q�G���R�I���L�W�V���X�V�H�I�X�O���O�L�I�H�����,�I���S�R�W�H�Q�W�L�D�O���U�H�D�O���W�L�P�H���R�Y�H�U�O�R�D�G�V���D�U�H���L�G�H�Q�W�L�I�L�H�G��
�E�\�� �$�(�3�� �R�U�� �3�-�0�� �2�S�H�U�D�W�L�R�Q�V���� �V�Z�L�W�F�K�L�Q�J�� �S�U�R�F�H�G�X�U�H�V�� �Z�L�O�O�� �Q�H�H�G�� �W�R�� �E�H�� �W�D�N�H�Q�� �W�R�� �H�O�L�P�L�Q�D�W�H�� �W�K�H�� �L�G�H�Q�W�L�I�L�H�G��
�R�Y�H�U�O�R�D�G���� �X�S�� �W�R�� �D�Q�G�� �L�Q�F�O�X�G�L�Q�J�� �S�R�W�H�Q�W�L�D�O�� �O�R�D�G�� �G�U�R�S�� �L�Q�� �W�K�H�� �D�U�H�D�� �D�V�� �E�H�V�W�� �G�H�W�H�U�P�L�Q�H�G�� �E�\�� �2�S�H�U�D�W�L�R�Q�V���� �$��
�V�H�S�D�U�D�W�H�� �/�2�1�� �D�S�S�O�L�F�D�W�L�R�Q�� �Z�L�O�O�� �E�H�� �V�X�E�P�L�W�W�H�G�� �W�R�� �W�K�H�� �2�3�6�%�� �W�R�� �D�G�G�U�H�V�V�� �W�K�H�� �U�H�P�D�L�Q�L�Q�J�� �V�X�S�S�O�H�P�H�Q�W�D�O��
�S�R�U�W�L�R�Q�V���R�I���W�K�H���+�R�Z�D�U�G���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H���U�H�E�X�L�O�G������

�7�K�H���Q�H�H�G���Z�D�V���S�U�H�V�H�Q�W�H�G���D�Q�G���U�H�Y�L�H�Z�H�G���Z�L�W�K���V�W�D�N�H�K�R�O�G�H�U�V���D�W���W�K�H���$�S�U�L�O�����������������������3�-�0���7�(�$�&���P�H�H�W�L�Q�J�����7�K�H��
�V�R�O�X�W�L�R�Q�� �Z�D�V�� �S�U�H�V�H�Q�W�H�G�� �D�Q�G�� �U�H�Y�L�H�Z�H�G�� �D�W�� �W�K�H�� �$�S�U�L�O�� ������ ������������ �3�-�0�� �7�(�$�&�� �P�H�H�W�L�Q�J���� �D�Q�G�� �V�X�E�V�H�T�X�H�Q�W�O�\��
�D�V�V�L�J�Q�H�G���W�K�H���3�-�0���L�G�H�Q�W�L�I�L�H�U�����R�I���E�������������7�K�L�V���S�U�R�M�H�F�W���Z�D�V���L�Q�F�O�X�G�H�G���L�Q���W�K�H���&�R�P�S�D�Q�\�¶�V�������������/�R�Q�J���7�H�U�P��
�)�R�U�H�F�D�V�W���5�H�S�R�U�W���R�Q���3�D�J�H�����������V�H�H���$�S�S�H�Q�G�L�[���%��������

�%���������3�U�R�M�H�F�W���/�R�F�D�W�L�R�Q��



�/�(�7�7�(�5���2�)���1�2�7�,�)�,�&�$�7�,�2�1���)�2�5���+�2�:�$�5�'���²���)�2�6�7�2�5�,�$�����������N�9���7�5�$�1�6�0�,�6�6�,�2�1���/�,�1�(���5�(�%�8�,�/�'���3�5�2�-�(�&�7��
���&�+�$�7�)�,�(�/�'���²���0�(�/�0�2�5�(����

�$�(�3���2�K�L�R���7�U�D�Q�V�P�L�V�V�L�R�Q���&�R�P�S�D�Q�\�����,�Q�F���� �+�R�Z�D�U�G���±���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H���5�H�E�X�L�O�G���3�U�R�M�H�F�W
�����&�K�D�W�I�L�H�O�G���±���0�H�O�P�R�U�H��

�� �����������������(�/���%�/�1
�� ��

����

�7�K�H���D�S�S�O�L�F�D�Q�W���V�K�D�O�O���S�U�R�Y�L�G�H���W�K�H���O�R�F�D�W�L�R�Q���R�I���W�K�H���S�U�R�M�H�F�W���L�Q���U�H�O�D�W�L�R�Q���W�R���H�[�L�V�W�L�Q�J���R�U���S�U�R�S�R�V�H�G��
�O�L�Q�H�V���D�Q�G���V�X�E�V�W�D�W�L�R�Q�V���V�K�R�Z�Q���R�Q���D�Q���D�U�H�D���V�\�V�W�H�P���P�D�S���R�I���V�X�I�I�L�F�L�H�Q�W���V�F�D�O�H���D�Q�G���V�L�]�H���W�R���V�K�R�Z��
�H�[�L�V�W�L�Q�J���D�Q�G���S�U�R�S�R�V�H�G���W�U�D�Q�V�P�L�V�V�L�R�Q���I�D�F�L�O�L�W�L�H�V���L�Q���W�K�H���3�U�R�M�H�F�W���D�U�H�D����

�7�K�H���O�R�F�D�W�L�R�Q���R�I���W�K�H���3�U�R�M�H�F�W���L�Q���U�H�O�D�W�L�R�Q���W�R���H�[�L�V�W�L�Q�J���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H�V���D�Q�G���V�X�E�V�W�D�W�L�R�Q�V���L�V���V�K�R�Z�Q���R�Q���)�L�J�X�U�H��
������ �L�Q���$�S�S�H�Q�G�L�[�� �$���� �)�L�J�X�U�H�� ������ �L�Q���$�S�S�H�Q�G�L�[�� �$���� �L�G�H�Q�W�L�I�L�H�V�� �W�K�H�� �3�U�R�M�H�F�W�� �F�R�P�S�R�Q�H�Q�W�V�� �R�Q�� �D�� ���������� �D�H�U�L�D�O��
�S�K�R�W�R�J�U�D�S�K����

�%���������$�O�W�H�U�Q�D�W�L�Y�H�V���&�R�Q�V�L�G�H�U�H�G��

�7�K�H���D�S�S�O�L�F�D�Q�W���V�K�D�O�O���G�H�V�F�U�L�E�H���W�K�H���D�O�W�H�U�Q�D�W�L�Y�H�V���F�R�Q�V�L�G�H�U�H�G���D�Q�G���U�H�D�V�R�Q�V���Z�K�\���W�K�H���S�U�R�S�R�V�H�G��
�O�R�F�D�W�L�R�Q���R�U���U�R�X�W�H���L�V�� �E�H�V�W���V�X�L�W�H�G���I�R�U�� �W�K�H�� �S�U�R�S�R�V�H�G���I�D�F�L�O�L�W�\���� �7�K�H�� �G�L�V�F�X�V�V�L�R�Q���V�K�D�O�O���L�Q�F�O�X�G�H����
�E�X�W���Q�R�W���E�H���O�L�P�L�W�H�G���W�R�����L�P�S�D�F�W�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���V�R�F�L�R�H�F�R�Q�R�P�L�F�����H�F�R�O�R�J�L�F�D�O�����F�R�Q�V�W�U�X�F�W�L�R�Q����
�R�U���H�Q�J�L�Q�H�H�U�L�Q�J���D�V�S�H�F�W�V���R�I���W�K�H���S�U�R�M�H�F�W������

�7�K�H�� �H�Q�W�L�U�H���H�[�L�V�W�L�Q�J���������� �N�9�� �W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H�� �Z�L�O�O�� �E�H���U�H�E�X�L�O�W���R�Q�� �F�H�Q�W�H�U�O�L�Q�H���D�Q�G�� �Z�L�W�K�L�Q���H�[�L�V�W�L�Q�J���5�2�:����
�7�K�H���J�R�D�O���R�I���V�H�O�H�F�W�L�Q�J���D���V�X�L�W�D�E�O�H���U�R�X�W�H���I�R�U���W�K�H���3�U�R�M�H�F�W���Z�D�V���W�R���P�L�Q�L�P�L�]�H���L�P�S�D�F�W�V���R�Q���O�D�Q�G���X�V�H���D�Q�G���Q�D�W�X�U�D�O��
�D�Q�G���F�X�O�W�X�U�D�O���U�H�V�R�X�U�F�H�V���Z�K�L�O�H���D�Y�R�L�G�L�Q�J���F�L�U�F�X�L�W�R�X�V���U�R�X�W�H�V�����V�L�J�Q�L�I�L�F�D�Q�W�O�\���K�L�J�K�H�U���F�R�V�W�V�����D�Q�G���Q�R�Q���V�W�D�Q�G�D�U�G��
�G�H�V�L�J�Q���U�H�T�X�L�U�H�P�H�Q�W�V������

�7�K�H���3�U�R�M�H�F�W���U�R�X�W�H���L�V���G�L�U�H�F�W���D�Q�G���L�P�S�D�F�W�V���Q�R���Q�H�Z���S�D�U�F�H�O�V���R�U���O�D�Q�G�R�Z�Q�H�U�V�����W�K�H�U�H�I�R�U�H�����W�K�H���3�U�R�M�H�F�W���U�H�G�X�F�H�V��
�Y�L�H�Z�V�K�H�G�� �L�P�S�D�F�W�V�� �D�Q�G�� �Z�R�X�O�G�� �Q�R�W�� �O�L�P�L�W�� �I�X�W�X�U�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �L�Q�� �W�K�H�� �D�U�H�D���� �$�G�G�L�W�L�R�Q�D�O�O�\���� �W�K�H�� �G�H�V�L�J�Q��
�S�U�R�Y�L�G�H�V�� �I�R�U�� �S�U�R�S�H�U�� �F�O�H�D�U�D�Q�F�H�V�� �Z�L�W�K�L�Q�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �5�2�:�� �D�Q�G�� �H�[�L�V�W�L�Q�J�� �5�2�:�� �H�D�V�H�P�H�Q�W�V�� �S�H�U�P�L�W��
�U�H�E�X�L�O�G�L�Q�J�� �D�Q�G�� �X�S�J�U�D�G�L�Q�J�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �O�L�Q�H���� �7�K�X�V���� �P�D�M�R�U�� �U�R�X�W�H�� �D�O�W�H�U�Q�D�W�L�Y�H�V�� �Z�H�U�H�� �Q�R�W�� �F�R�Q�V�L�G�H�U�H�G�� �I�R�U��
�U�H�E�X�L�O�G�L�Q�J�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �W�U�D�Q�V�P�L�V�V�L�R�Q�� �O�L�Q�H���� �$�G�G�L�W�L�R�Q�D�O�O�\���� �W�K�H�� �H�F�R�O�R�J�L�F�D�O�� �D�Q�G�� �F�X�O�W�X�U�D�O�� �I�L�H�O�G�� �V�X�U�Y�H�\�V��
�F�R�Q�G�X�F�W�H�G���Z�L�W�K�L�Q���W�K�H���H�[�L�V�W�L�Q�J���H�D�V�H�P�H�Q�W�V���G�H�W�H�U�P�L�Q�H�G���W�K�D�W���Q�R���Z�H�W�O�D�Q�G�V���R�U���V�W�U�H�D�P�V���R�U���F�X�O�W�X�U�D�O���I�H�D�W�X�U�H�V��
�Z�R�X�O�G�� �E�H�� �S�H�U�P�D�Q�H�Q�W�O�\�� �L�P�S�D�F�W�H�G�� �E�\�� �W�K�H�� �3�U�R�M�H�F�W���� �%�D�V�H�G�� �R�Q�� �G�H�V�N�W�R�S�� �D�Q�G�� �I�L�H�O�G�� �H�[�D�P�L�Q�D�W�L�R�Q�V���� �W�K�H��
�&�R�P�S�D�Q�\���L�G�H�Q�W�L�I�L�H�G���U�H�E�X�L�O�G�L�Q�J���W�K�H���H�Q�W�L�U�H�������������P�L�O�H���O�R�Q�J�����������N�9���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H���L�Q���S�O�D�F�H���D�V���W�K�H���P�R�V�W��
�I�H�D�V�L�E�O�H���U�R�X�W�H����

�%���������3�X�E�O�L�F���,�Q�I�R�U�P�D�W�L�R�Q���3�U�R�J�U�D�P��

�7�K�H���D�S�S�O�L�F�D�Q�W���V�K�D�O�O���G�H�V�F�U�L�E�H���L�W�V���S�X�E�O�L�F���L�Q�I�R�U�P�D�W�L�R�Q���S�U�R�J�U�D�P���W�R���L�Q�I�R�U�P���D�I�I�H�F�W�H�G���S�U�R�S�H�U�W�\��
�R�Z�Q�H�U�V���D�Q�G���W�H�Q�D�Q�W�V���R�I���W�K�H���Q�D�W�X�U�H���R�I���W�K�H���S�U�R�M�H�F�W���D�Q�G���W�K�H���S�U�R�S�R�V�H�G���W�L�P�H�I�U�D�P�H���I�R�U���S�U�R�M�H�F�W��
�F�R�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���U�H�V�W�R�U�D�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V������

�7�K�H�� �&�R�P�S�D�Q�\�� �Z�L�O�O�� �L�Q�I�R�U�P�� �D�I�I�H�F�W�H�G�� �S�U�R�S�H�U�W�\�� �R�Z�Q�H�U�V�� �D�Q�G�� �W�H�Q�D�Q�W�V�� �D�E�R�X�W�� �W�K�L�V�� �3�U�R�M�H�F�W�� �W�K�U�R�X�J�K�� �V�H�Y�H�U�D�O��
�G�L�I�I�H�U�H�Q�W���P�H�G�L�X�P�V�����:�L�W�K�L�Q���V�H�Y�H�Q���G�D�\�V���R�I���I�L�O�L�Q�J���W�K�L�V���/�2�1�����W�K�H���&�R�P�S�D�Q�\���Z�L�O�O���L�V�V�X�H���D���S�X�E�O�L�F���Q�R�W�L�F�H���L�Q���D��
�Q�H�Z�V�S�D�S�H�U���R�I���J�H�Q�H�U�D�O���F�L�U�F�X�O�D�W�L�R�Q���L�Q���W�K�H���3�U�R�M�H�F�W���D�U�H�D�����7�K�H���Q�R�W�L�F�H���Z�L�O�O���F�R�P�S�O�\���Z�L�W�K���D�O�O���U�H�T�X�L�U�H�P�H�Q�W�V���R�I��
�2�$�&���6�H�F�W�L�R�Q�����������������������$�����������������)�X�U�W�K�H�U�����W�K�H���&�R�P�S�D�Q�\���Z�L�O�O���P�D�L�O���D���O�H�W�W�H�U�����Y�L�D���I�L�U�V�W���F�O�D�V�V���P�D�L�O�����W�R���D�I�I�H�F�W�H�G��
�O�D�Q�G�R�Z�Q�H�U�V�����W�H�Q�D�Q�W�V�����F�R�Q�W�L�J�X�R�X�V���R�Z�Q�H�U�V���D�Q�G���D�Q�\���R�W�K�H�U���O�D�Q�G�R�Z�Q�H�U���W�K�H���&�R�P�S�D�Q�\���P�D�\���D�S�S�U�R�D�F�K���I�R�U���D�Q��
�H�D�V�H�P�H�Q�W�� �Q�H�F�H�V�V�D�U�\�� �I�R�U�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q���� �R�S�H�U�D�W�L�R�Q���� �R�U�� �P�D�L�Q�W�H�Q�D�Q�F�H�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W���� �7�K�H�� �O�H�W�W�H�U�� �Z�L�O�O��
�F�R�P�S�O�\�� �Z�L�W�K�� �D�O�O�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �R�I�� �2�$�&�� �6�H�F�W�L�R�Q�� ���������������������%������ �7�K�H�� �&�R�P�S�D�Q�\�� �P�D�L�Q�W�D�L�Q�V�� �D�� �Z�H�E�V�L�W�H��
���K�W�W�S�������D�H�S�W�U�D�Q�V�P�L�V�V�L�R�Q���F�R�P���R�K�L�R�������Z�K�L�F�K���K�R�V�W�V���D�Q���H�O�H�F�W�U�R�Q�L�F���F�R�S�\���R�I���W�K�L�V���/�2�1���D�Q�G���W�K�H���S�X�E�O�L�F���Q�R�W�L�F�H��



�/�(�7�7�(�5���2�)���1�2�7�,�)�,�&�$�7�,�2�1���)�2�5���+�2�:�$�5�'���²���)�2�6�7�2�5�,�$�����������N�9���7�5�$�1�6�0�,�6�6�,�2�1���/�,�1�(���5�(�%�8�,�/�'���3�5�2�-�(�&�7��
���&�+�$�7�)�,�(�/�'���²���0�(�/�0�2�5�(����

�$�(�3���2�K�L�R���7�U�D�Q�V�P�L�V�V�L�R�Q���&�R�P�S�D�Q�\�����,�Q�F���� �+�R�Z�D�U�G���±���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H���5�H�E�X�L�O�G���3�U�R�M�H�F�W
�����&�K�D�W�I�L�H�O�G���±���0�H�O�P�R�U�H��

�� �����������������(�/���%�/�1
�� ��

����

�R�I�� �W�K�L�V�� �/�2�1���� �$�Q�� �H�O�H�F�W�U�R�Q�L�F�� �D�Q�G�� �S�D�S�H�U�� �F�R�S�\�� �R�I�� �W�K�H�� �/�2�1�� �Z�L�O�O�� �E�H�� �V�H�U�Y�H�G�� �W�R�� �W�K�H�� �S�X�E�O�L�F�� �O�L�E�U�D�U�\�� �L�Q�� �H�D�F�K��
�S�R�O�L�W�L�F�D�O���V�X�E�G�L�Y�L�V�L�R�Q���D�I�I�H�F�W�H�G���E�\���W�K�L�V���3�U�R�M�H�F�W�����,�Q���D�G�G�L�W�L�R�Q�����W�K�H���&�R�P�S�D�Q�\���U�H�W�D�L�Q�V���5�2�:���O�D�Q�G���D�J�H�Q�W�V���W�K�D�W��
�G�L�V�F�X�V�V�� �3�U�R�M�H�F�W�� �W�L�P�H�O�L�Q�H�V���� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �D�Q�G�� �U�H�V�W�R�U�D�W�L�R�Q�� �D�F�W�L�Y�L�W�L�H�V�� �D�Q�G�� �F�R�Q�Y�H�\�� �W�K�L�V�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R��
�D�I�I�H�F�W�H�G���R�Z�Q�H�U�V���D�Q�G���W�H�Q�D�Q�W�V����

�%���������&�R�Q�V�W�U�X�F�W�L�R�Q���6�F�K�H�G�X�O�H��

�7�K�H�� �D�S�S�O�L�F�D�Q�W�� �V�K�D�O�O�� �S�U�R�Y�L�G�H�� �D�Q�� �D�Q�W�L�F�L�S�D�W�H�G�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �V�F�K�H�G�X�O�H�� �D�Q�G�� �S�U�R�S�R�V�H�G�� �L�Q��
�V�H�U�Y�L�F�H���G�D�W�H���R�I���W�K�H���S�U�R�M�H�F�W������

�&�R�Q�V�W�U�X�F�W�L�R�Q�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W�� �L�V�� �S�O�D�Q�Q�H�G�� �W�R�� �E�H�J�L�Q�� �L�Q�� �0�D�\�� ���������� �Z�L�W�K�� �D�Q�� �D�Q�W�L�F�L�S�D�W�H�G�� �L�Q���V�H�U�Y�L�F�H�� �G�D�W�H�� �R�I��
�)�H�E�U�X�D�U�\��������������

�%���������$�U�H�D���0�D�S��

�7�K�H���D�S�S�O�L�F�D�Q�W���V�K�D�O�O���S�U�R�Y�L�G�H���D���P�D�S���R�I���D�W���O�H�D�V�W���������������������V�F�D�O�H���F�O�H�D�U�O�\���G�H�S�L�F�W�L�Q�J���W�K�H���I�D�F�L�O�L�W�\��
�Z�L�W�K���F�O�H�D�U�O�\���P�D�U�N�H�G���V�W�U�H�H�W�V�����U�R�D�G�V�����D�Q�G���K�L�J�K�Z�D�\�V�����D�Q�G���D�Q���D�H�U�L�D�O���L�P�D�J�H����

�)�L�J�X�U�H�� ������ �L�Q���$�S�S�H�Q�G�L�[�� �$���� �L�G�H�Q�W�L�I�L�H�V�� �W�K�H�� �O�R�F�D�W�L�R�Q�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W�� �D�U�H�D�� �R�Q�� �D�� �8�Q�L�W�H�G�� �6�W�D�W�H�V�� �*�H�R�O�R�J�L�F�D�O��
�6�X�U�Y�H�\�� ������������������ �T�X�D�G�U�D�Q�J�O�H�� �P�D�S�� �L�Q�� �%�O�R�R�P�I�L�H�O�G���� �&�K�D�W�I�L�H�O�G���� �/�\�N�H�Q�V���� �D�Q�G�� �7�L�I�I�L�Q�� �6�R�X�W�K�� �4�X�D�G�U�D�Q�J�O�H�V����
�$�S�S�H�Q�G�L�[���$�����)�L�J�X�U�H�������G�L�V�S�O�D�\�V���W�K�H���3�U�R�M�H�F�W���F�R�P�S�R�Q�H�Q�W�V���R�Q���D�������������D�H�U�L�D�O���S�K�R�W�R�J�U�D�S�K����

�%���������3�U�R�S�H�U�W�\���$�J�U�H�H�P�H�Q�W�V��

�7�K�H�� �D�S�S�O�L�F�D�Q�W�� �V�K�D�O�O�� �S�U�R�Y�L�G�H�� �D�� �O�L�V�W�� �R�I�� �S�U�R�S�H�U�W�L�H�V�� �I�R�U�� �Z�K�L�F�K�� �W�K�H�� �D�S�S�O�L�F�D�Q�W�� �K�D�V�� �R�E�W�D�L�Q�H�G��
�H�D�V�H�P�H�Q�W�V�����R�S�W�L�R�Q�V�����D�Q�G���R�U���O�D�Q�G���X�V�H���D�J�U�H�H�P�H�Q�W�V���Q�H�F�H�V�V�D�U�\���W�R���F�R�Q�V�W�U�X�F�W���D�Q�G���R�S�H�U�D�W�H���W�K�H��
�I�D�F�L�O�L�W�\���D�Q�G���D���O�L�V�W���R�I���W�K�H���D�G�G�L�W�L�R�Q�D�O���S�U�R�S�H�U�W�L�H�V���I�R�U���Z�K�L�F�K���V�X�F�K���D�J�U�H�H�P�H�Q�W�V���K�D�Y�H���Q�R�W���E�H�H�Q��
�R�E�W�D�L�Q�H�G����

�7�K�H�� �3�U�R�M�H�F�W�� �Z�L�O�O�� �E�H�� �F�R�Q�V�W�U�X�F�W�H�G�� �Z�L�W�K�L�Q�� �H�[�L�V�W�L�Q�J�� �5�2�:�� �D�Q�G�� �Z�L�O�O�� �Q�R�W�� �L�P�S�D�F�W�� �D�Q�\�� �Q�H�Z�� �S�D�U�F�H�O�V�� �R�U��
�O�D�Q�G�R�Z�Q�H�U�V�����$�S�S�H�Q�G�L�[�� �&�� �S�U�R�Y�L�G�H�V�� �D�� �W�D�E�O�H�� �R�I�� �S�U�R�S�H�U�W�\�� �S�D�U�F�H�O�� �Q�X�P�E�H�U�V�� �Z�L�W�K�� �D�Q�� �L�Q�G�L�F�D�W�L�R�Q�� �D�V�� �W�R��
�Z�K�H�W�K�H�U���W�K�H���H�D�V�H�P�H�Q�W���R�S�W�L�R�Q���Q�H�F�H�V�V�D�U�\���W�R���F�R�Q�V�W�U�X�F�W���D�Q�G���R�S�H�U�D�W�H���W�K�H���I�D�F�L�O�L�W�\���K�D�V���E�H�H�Q���R�E�W�D�L�Q�H�G������

�%���������7�H�F�K�Q�L�F�D�O���)�H�D�W�X�U�H�V��

�7�K�H���D�S�S�O�L�F�D�Q�W���V�K�D�O�O���G�H�V�F�U�L�E�H���W�K�H���I�R�O�O�R�Z�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q���U�H�J�D�U�G�L�Q�J���W�K�H���W�H�F�K�Q�L�F�D�O���I�H�D�W�X�U�H�V��
�R�I���W�K�H���S�U�R�M�H�F�W����

�%���������D�����2�S�H�U�D�W�L�Q�J���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����H�V�W�L�P�D�W�H�G���Q�X�P�E�H�U���D�Q�G���W�\�S�H�V���R�I���V�W�U�X�F�W�X�U�H�V���U�H�T�X�L�U�H�G����
�D�Q�G���U�L�J�K�W���R�I���Z�D�\���D�Q�G���R�U���O�D�Q�G���U�H�T�X�L�U�H�P�H�Q�W�V������

�7�K�H���U�H�E�X�L�O�W���+�R�Z�D�U�G���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H�����E�H�W�Z�H�H�Q���&�K�D�W�I�L�H�O�G���D�Q�G���0�H�O�P�R�U�H���V�W�D�W�L�R�Q�V�����L�V��
�H�V�W�L�P�D�W�H�G���W�R���L�Q�F�O�X�G�H���W�K�H���I�R�O�O�R�Z�L�Q�J����

�9�R�O�W�D�J�H���� ���������N�9��
�&�R�Q�G�X�F�W�R�U�V���� �����������N�F�P�L�O�������������$�&�6�5�����&�X�U�O�H�Z����
�6�W�D�W�L�F���:�L�U�H���� ���������$�O�X�P�R�Z�H�O�G�����������2�3�*�:��
�,�Q�V�X�O�D�W�R�U�V���� �3�R�O�\�P�H�U��



�/�(�7�7�(�5���2�)���1�2�7�,�)�,�&�$�7�,�2�1���)�2�5���+�2�:�$�5�'���²���)�2�6�7�2�5�,�$�����������N�9���7�5�$�1�6�0�,�6�6�,�2�1���/�,�1�(���5�(�%�8�,�/�'���3�5�2�-�(�&�7��
���&�+�$�7�)�,�(�/�'���²���0�(�/�0�2�5�(����

�$�(�3���2�K�L�R���7�U�D�Q�V�P�L�V�V�L�R�Q���&�R�P�S�D�Q�\�����,�Q�F���� �+�R�Z�D�U�G���±���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H���5�H�E�X�L�O�G���3�U�R�M�H�F�W
�����&�K�D�W�I�L�H�O�G���±���0�H�O�P�R�U�H��

�� �����������������(�/���%�/�1
�� ��

����

�5�2�:���:�L�G�W�K���� ���������I�H�H�W��
�6�W�U�X�F�W�X�U�H���7�\�S�H�V���� �������������0�R�Q�R�S�R�O�H���'�&���6�X�V�S�H�Q�V�L�R�Q��
�� �����������0�R�Q�R�S�R�O�H���'�&���'�H�D�G�H�Q�G��
�� �����������7�Z�R���3�R�O�H���'�&���'�H�D�G�H�Q�G��

��
�%���������E�����(�O�H�F�W�U�L�F���D�Q�G���0�D�J�Q�H�W�L�F���)�L�H�O�G�V��

�)�R�U���H�O�H�F�W�U�L�F���S�R�Z�H�U���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H�V���W�K�D�W���D�U�H���Z�L�W�K�L�Q���R�Q�H���K�X�Q�G�U�H�G���I�H�H�W���R�I���D�Q���R�F�F�X�S�L�H�G��
�U�H�V�L�G�H�Q�F�H�� �R�U�� �L�Q�V�W�L�W�X�W�L�R�Q���� �W�K�H�� �S�U�R�G�X�F�W�L�R�Q�� �R�I�� �H�O�H�F�W�U�L�F�� �D�Q�G�� �P�D�J�Q�H�W�L�F�� �I�L�H�O�G�V�� �G�X�U�L�Q�J�� �W�K�H��
�R�S�H�U�D�W�L�R�Q���R�I���W�K�H���S�U�R�S�R�V�H�G���H�O�H�F�W�U�L�F���S�R�Z�H�U���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H����

�%���������E�����L�����&�D�O�F�X�O�D�W�H�G���(�O�H�F�W�U�L�F���D�Q�G���0�D�J�Q�H�W�L�F���)�L�H�O�G���6�W�U�H�Q�J�W�K���/�H�Y�H�O�V��

�L�����&�D�O�F�X�O�D�W�H�G���(�O�H�F�W�U�L�F���D�Q�G���0�D�J�Q�H�W�L�F���)�L�H�O�G���/�H�Y�H�O�V��

�1�R�W���D�S�S�O�L�F�D�E�O�H�����1�R���R�F�F�X�S�L�H�G���U�H�V�L�G�H�Q�F�H�V���R�U���L�Q�V�W�L�W�X�W�L�R�Q�V���D�U�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q�����������I�H�H�W���R�I���W�K�H��
�3�U�R�M�H�F�W���%���������E�����L�L�����'�H�V�L�J�Q���$�O�W�H�U�Q�D�W�L�Y�H�V��

�$�� �G�L�V�F�X�V�V�L�R�Q�� �R�I�� �W�K�H�� �D�S�S�O�L�F�D�Q�W�
�V�� �F�R�Q�V�L�G�H�U�D�W�L�R�Q�� �R�I�� �G�H�V�L�J�Q�� �D�O�W�H�U�Q�D�W�L�Y�H�V�� �Z�L�W�K�� �U�H�V�S�H�F�W�� �W�R��
�H�O�H�F�W�U�L�F�� �D�Q�G�� �P�D�J�Q�H�W�L�F�� �I�L�H�O�G�V�� �D�Q�G�� �W�K�H�L�U�� �V�W�U�H�Q�J�W�K�� �O�H�Y�H�O�V���� �L�Q�F�O�X�G�L�Q�J�� �D�O�W�H�U�Q�D�W�H�� �F�R�Q�G�X�F�W�R�U��
�F�R�Q�I�L�J�X�U�D�W�L�R�Q���D�Q�G���S�K�D�V�L�Q�J�����W�R�Z�H�U���K�H�L�J�K�W�����F�R�U�U�L�G�R�U���O�R�F�D�W�L�R�Q�����D�Q�G���U�L�J�K�W���R�I���Z�D�\���Z�L�G�W�K����

�1�R�W���D�S�S�O�L�F�D�E�O�H�����1�R���R�F�F�X�S�L�H�G���U�H�V�L�G�H�Q�F�H�V���R�U���L�Q�V�W�L�W�X�W�L�R�Q�V���D�U�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q�����������I�H�H�W���R�I���W�K�H���3�U�R�M�H�F�W����

�%���������E�����L�L�����F�����3�U�R�M�H�F�W���&�R�V�W��

�7�K�H���H�V�W�L�P�D�W�H�G���F�D�S�L�W�D�O���F�R�V�W���R�I���W�K�H���S�U�R�M�H�F�W����

�7�K�H�� �F�D�S�L�W�D�O�� �F�R�V�W�V�� �H�V�W�L�P�D�W�H�� �I�R�U�� �W�K�H�� �S�U�R�S�R�V�H�G�� �3�U�R�M�H�F�W���� �Z�K�L�F�K�� �L�V�� �F�R�P�S�U�L�V�H�G�� �R�I�� �D�S�S�O�L�F�D�E�O�H�� �W�D�Q�J�L�E�O�H�� �D�Q�G��
�F�D�S�L�W�D�O���F�R�V�W�V�����L�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������������P�L�O�O�L�R�Q���X�V�L�Q�J���D���&�O�D�V�V�������H�V�W�L�P�D�W�H�����3�X�U�V�X�D�Q�W���W�R���W�K�H���3�-�0���2�$�7�7�����W�K�H��
�F�R�V�W�V���I�R�U���W�K�L�V���3�U�R�M�H�F�W���Z�L�O�O���E�H���U�H�F�R�Y�H�U�H�G���L�Q���W�K�H���$�(�3���2�K�L�R���7�U�D�Q�V�P�L�V�V�L�R�Q���&�R�P�S�D�Q�\�¶�V���)�(�5�&���I�R�U�P�X�O�D���U�D�W�H��
���$�W�W�D�F�K�P�H�Q�W���+���������W�R���W�K�H���3�-�0���2�$�7�7�����D�Q�G���D�O�O�R�F�D�W�H�G���W�R���W�K�H���$�(�3���=�R�Q�H����

�%�����������6�R�F�L�D�O���D�Q�G���(�F�R�O�R�J�L�F�D�O���,�P�S�D�F�W�V��

�7�K�H���D�S�S�O�L�F�D�Q�W���V�K�D�O�O���G�H�V�F�U�L�E�H���W�K�H���V�R�F�L�D�O���D�Q�G���H�F�R�O�R�J�L�F�D�O���L�P�S�D�F�W�V���R�I���W�K�H���S�U�R�M�H�F�W����

�%�����������D�����/�D�Q�G���8�V�H��

�3�U�R�Y�L�G�H�� �D�� �E�U�L�H�I���� �J�H�Q�H�U�D�O�� �G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �O�D�Q�G�� �X�V�H�� �Z�L�W�K�L�Q�� �W�K�H�� �Y�L�F�L�Q�L�W�\�� �R�I�� �W�K�H�� �S�U�R�S�R�V�H�G��
�S�U�R�M�H�F�W�����L�Q�F�O�X�G�L�Q�J���D���O�L�V�W���R�I���P�X�Q�L�F�L�S�D�O�L�W�L�H�V�����W�R�Z�Q�V�K�L�S�V�����D�Q�G���F�R�X�Q�W�L�H�V���D�I�I�H�F�W�H�G������

�7�K�H���3�U�R�M�H�F�W���L�V���O�R�F�D�W�H�G���L�Q���&�K�D�W�I�L�H�O�G���D�Q�G���/�\�N�H�Q�V���W�R�Z�Q�V�K�L�S�V���Z�L�W�K�L�Q���&�U�D�Z�I�R�U�G���&�R�X�Q�W�\�����2�K�L�R�����D�Q�G���%�O�R�R�P��
�D�Q�G���(�G�H�Q���W�R�Z�Q�V�K�L�S�V���Z�L�W�K�L�Q���6�H�Q�H�F�D���&�R�X�Q�W�\�����2�K�L�R�����1�R���P�X�Q�L�F�L�S�D�O�L�W�L�H�V���D�U�H���F�U�R�V�V�H�G���E�\���W�K�H���3�U�R�M�H�F�W����

�(�[�L�V�W�L�Q�J�� �O�D�Q�G�� �X�V�H�V�� �Z�L�W�K�L�Q�� �D�Q�G�� �V�X�U�U�R�X�Q�G�L�Q�J�� �W�K�H�� �3�U�R�M�H�F�W�� �S�U�H�G�R�P�L�Q�D�Q�W�O�\�� �F�R�Q�V�L�V�W�� �R�I�� �D�J�U�L�F�X�O�W�X�U�D�O�� �O�D�Q�G��
���F�X�O�W�L�Y�D�W�H�G���F�U�R�S�O�D�Q�G���R�U�� �S�D�V�W�X�U�H���K�D�\�I�L�H�O�G���� �D�Q�G�� �Z�R�R�G�O�R�W�V���X�V�H�G���I�R�U���V�F�U�H�H�Q�L�Q�J���E�H�W�Z�H�H�Q���D�J�U�L�F�X�O�W�X�U�D�O���D�Q�G��



�/�(�7�7�(�5���2�)���1�2�7�,�)�,�&�$�7�,�2�1���)�2�5���+�2�:�$�5�'���²���)�2�6�7�2�5�,�$�����������N�9���7�5�$�1�6�0�,�6�6�,�2�1���/�,�1�(���5�(�%�8�,�/�'���3�5�2�-�(�&�7��
���&�+�$�7�)�,�(�/�'���²���0�(�/�0�2�5�(����

�$�(�3���2�K�L�R���7�U�D�Q�V�P�L�V�V�L�R�Q���&�R�P�S�D�Q�\�����,�Q�F���� �+�R�Z�D�U�G���±���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H���5�H�E�X�L�O�G���3�U�R�M�H�F�W
�����&�K�D�W�I�L�H�O�G���±���0�H�O�P�R�U�H��

�� �����������������(�/���%�/�1
�� ��

����

�U�H�V�L�G�H�Q�W�L�D�O���S�U�R�S�H�U�W�L�H�V�����)�R�U�H�V�W�H�G���F�R�Y�H�U���L�V���D�O�V�R���S�U�H�V�H�Q�W���D�O�R�Q�J���W�K�H���U�L�S�D�U�L�D�Q���F�R�U�U�L�G�R�U�V���R�I���Y�D�U�L�R�X�V���V�W�U�H�D�P�V��
�D�Q�G���F�U�H�H�N�V���W�K�U�R�X�J�K�R�X�W���W�K�H���D�U�H�D������

�5�H�E�X�L�O�G�L�Q�J�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �W�U�D�Q�V�P�L�V�V�L�R�Q�� �O�L�Q�H�� �H�Q�W�L�U�H�O�\�� �Z�L�W�K�L�Q�� �H�[�L�V�W�L�Q�J�� �5�2�:�� �P�L�Q�L�P�L�]�H�V�� �H�I�I�H�F�W�V�� �R�Q�� �W�K�H��
�H�[�L�V�W�L�Q�J���Y�L�H�Z�V�K�H�G���D�Q�G���H�[�L�V�W�L�Q�J���O�D�Q�G���X�V�H���W�R���W�K�H���E�H�V�W���H�[�W�H�Q�W���S�U�D�F�W�L�F�D�E�O�H������

�%�����������E�����$�J�U�L�F�X�O�W�X�U�D�O���/�D�Q�G���,�Q�I�R�U�P�D�W�L�R�Q��

�3�U�R�Y�L�G�H���W�K�H���D�F�U�H�D�J�H���D�Q�G���D���J�H�Q�H�U�D�O���G�H�V�F�U�L�S�W�L�R�Q���R�I���D�O�O���D�J�U�L�F�X�O�W�X�U�D�O���O�D�Q�G�����D�Q�G���V�H�S�D�U�D�W�H�O�\���D�O�O��
�D�J�U�L�F�X�O�W�X�U�D�O�� �G�L�V�W�U�L�F�W�� �O�D�Q�G���� �H�[�L�V�W�L�Q�J�� �D�W�� �O�H�D�V�W�� �V�L�[�W�\�� �G�D�\�V�� �S�U�L�R�U�� �W�R�� �V�X�E�P�L�V�V�L�R�Q�� �R�I�� �W�K�H��
�D�S�S�O�L�F�D�W�L�R�Q���Z�L�W�K�L�Q���W�K�H���S�R�W�H�Q�W�L�D�O���G�L�V�W�X�U�E�D�Q�F�H���D�U�H�D���R�I���W�K�H���S�U�R�M�H�F�W������

�7�K�H�� �3�U�R�M�H�F�W�� �R�F�F�X�S�L�H�V�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �������� �D�F�U�H�V���� �W�K�H�� �P�D�M�R�U�L�W�\�� �R�I�� �Z�K�L�F�K�� �K�D�V�� �E�H�H�Q�� �K�L�V�W�R�U�L�F�D�O�O�\�� �X�V�H�G�� �D�V��
�D�J�U�L�F�X�O�W�X�U�D�O���O�D�Q�G�����L�Q�F�O�X�G�L�Q�J���F�U�R�S�O�D�Q�G���R�U���S�D�V�W�X�U�H���K�D�\���I�L�H�O�G�����1�R���2�K�L�R���'�H�S�D�U�W�P�H�Q�W���R�I���$�J�U�L�F�X�O�W�X�U�H�����2�'�$����
�2�I�I�L�F�H���R�I���)�D�U�P�O�D�Q�G���3�U�H�V�H�U�Y�D�W�L�R�Q���H�D�V�H�P�H�Q�W�V���D�U�H���F�U�R�V�V�H�G���E�\���W�K�H���3�U�R�M�H�F�W������

�$�X�G�L�W�R�U���R�I�I�L�F�H�V���R�I���&�U�D�Z�I�R�U�G���&�R�X�Q�W�\���D�Q�G���6�H�Q�H�F�D���&�R�X�Q�W�\���Z�H�U�H���F�R�Q�W�D�F�W�H�G���R�Q���-�D�Q�X�D�U�\���������������������U�H�T�X�H�V�W�L�Q�J��
�D�J�U�L�F�X�O�W�X�U�D�O���G�L�V�W�U�L�F�W���O�D�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���I�R�U���W�K�H�L�U���U�H�V�S�H�F�W�L�Y�H���W�R�Z�Q�V�K�L�S�V���F�U�R�V�V�H�G���E�\���W�K�H���3�U�R�M�H�F�W�����%�D�V�H�G���R�Q��
�H�P�D�L�O���F�R�U�U�H�V�S�R�Q�G�H�Q�F�H���Z�L�W�K���W�K�H���&�U�D�Z�I�R�U�G���&�R�X�Q�W�\���$�X�G�L�W�R�U�¶�V���2�I�I�L�F�H���R�Q���-�D�Q�X�D�U�\���������������������Q�R���S�U�R�S�H�U�W�L�H�V��
�D�U�H���U�H�J�L�V�W�H�U�H�G���D�V���D�J�U�L�F�X�O�W�X�U�D�O���G�L�V�W�U�L�F�W���O�D�Q�G���D�U�H���F�U�R�V�V�H�G���E�\���W�K�H���3�U�R�M�H�F�W�����%�D�V�H�G���R�Q���H�P�D�L�O���F�R�U�U�H�V�S�R�Q�G�H�Q�F�H��
�Z�L�W�K�� �W�K�H�� �6�H�Q�H�F�D�� �&�R�X�Q�W�\�� �$�X�G�L�W�R�U�¶�V�� �2�I�I�L�F�H�� �R�Q�� �-�D�Q�X�D�U�\�� �������� ������������ ������ �S�U�R�S�H�U�W�L�H�V�� �D�U�H�� �U�H�J�L�V�W�H�U�H�G�� �D�V��
�D�J�U�L�F�X�O�W�X�U�D�O���G�L�V�W�U�L�F�W���O�D�Q�G���D�U�H���F�U�R�V�V�H�G���E�\���W�K�H���3�U�R�M�H�F�W������

�2�Y�H�U�D�O�O�����W�K�H���3�U�R�M�H�F�W���F�U�R�V�V�H�V�������������D�F�U�H�V���R�I���D�J�U�L�F�X�O�W�X�U�D�O���G�L�V�W�U�L�F�W���O�D�Q�G�����+�R�Z�H�Y�H�U�����D�J�U�L�F�X�O�W�X�U�D�O���L�P�S�D�F�W�V���Z�L�O�O��
�E�H���P�L�Q�L�P�L�]�H�G���E�\���W�K�H���3�U�R�M�H�F�W�����D�V���W�K�H���H�[�L�V�W�L�Q�J���V�W�H�H�O���O�D�W�W�L�F�H���W�R�Z�H�U�V���Z�L�O�O���E�H���U�H�S�O�D�F�H�G���Z�L�W�K���V�W�H�H�O���P�R�Q�R�S�R�O�H�V����
�Z�K�L�F�K���U�H�T�X�L�U�H���V�P�D�O�O�H�U���I�R�X�Q�G�D�W�L�R�Q�V����

�%�����������F�����$�U�F�K�D�H�R�O�R�J�L�F�D�O���D�Q�G���&�X�O�W�X�U�D�O���5�H�V�R�X�U�F�H�V��

�3�U�R�Y�L�G�H�� �D�� �G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �W�K�H�� �D�S�S�O�L�F�D�Q�W�¶�V�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �F�R�Q�F�H�U�Q�L�Q�J�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�U��
�D�E�V�H�Q�F�H���R�I���V�L�J�Q�L�I�L�F�D�Q�W���D�U�F�K�D�H�R�O�R�J�L�F�D�O���R�U���F�X�O�W�X�U�D�O���U�H�V�R�X�U�F�H�V�� �W�K�D�W���P�D�\���E�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q��
�W�K�H�� �S�R�W�H�Q�W�L�D�O�� �G�L�V�W�X�U�E�D�Q�F�H�� �D�U�H�D�� �R�I�� �W�K�H�� �S�U�R�M�H�F�W���� �D�� �V�W�D�W�H�P�H�Q�W�� �R�I�� �W�K�H�� �I�L�Q�G�L�Q�J�V�� �R�I�� �W�K�H��
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q�����D�Q�G���D���F�R�S�\���R�I���D�Q�\���G�R�F�X�P�H�Q�W���S�U�R�G�X�F�H�G���D�V���D���U�H�V�X�O�W���R�I���W�K�H���L�Q�Y�H�V�W�L�J�D�W�L�R�Q����

�7�K�H�� �&�R�P�S�D�Q�\�¶�V�� �F�R�Q�V�X�O�W�D�Q�W�� �F�R�P�S�O�H�W�H�G�� �3�K�D�V�H�� �,�� �$�U�F�K�D�H�R�O�R�J�L�F�D�O�� �D�Q�G�� �+�L�V�W�R�U�\���$�U�F�K�L�W�H�F�W�X�U�D�O�� �V�X�U�Y�H�\�V����
�Z�K�L�F�K���L�Q�Y�R�O�Y�H�G���V�X�E�V�X�U�I�D�F�H���W�H�V�W�L�Q�J���D�Q�G���Y�L�V�X�D�O���L�Q�V�S�H�F�W�L�R�Q���D�Q�G���Z�D�V���F�R�R�U�G�L�Q�D�W�H�G���Z�L�W�K���W�K�H���6�W�D�W�H���+�L�V�W�R�U�L�F��
�3�U�H�V�H�U�Y�D�W�L�R�Q�� �2�I�I�L�F�H�� ���³�6�+�3�2�´���� �E�H�W�Z�H�H�Q�� �)�H�E�U�X�D�U�\�� �D�Q�G�� �0�D�U�F�K�� ������������ �7�K�H�� �&�R�P�S�D�Q�\�¶�V�� �F�R�Q�V�X�O�W�D�Q�W��
�U�H�F�R�P�P�H�Q�G�H�G�� �W�K�D�W�� �W�K�H�� �3�U�R�M�H�F�W�� �Z�R�X�O�G�� �K�D�Y�H�� �Q�R�� �D�G�Y�H�U�V�H�� �H�I�I�H�F�W�� �R�Q�� �K�L�V�W�R�U�L�F�� �S�U�R�S�H�U�W�L�H�V�� �D�Q�G�� �Q�R�� �I�X�U�W�K�H�U��
�F�X�O�W�X�U�D�O�� �U�H�V�R�X�U�F�H�� �Z�R�U�N�� �Z�R�X�O�G�� �E�H�� �Q�H�F�H�V�V�D�U�\���� �,�Q�� �W�K�H�� �U�H�V�S�R�Q�V�H�V�� �U�H�F�H�L�Y�H�G�� �R�Q�� �$�X�J�X�V�W�� �������� ������������ �6�+�3�2��
�V�X�S�S�R�U�W�H�G���W�K�H���F�R�Q�V�X�O�W�D�Q�W�¶�V���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���D�Q�G���L�Q�G�L�F�D�W�H�G���W�K�D�W���Q�R���D�G�G�L�W�L�R�Q�D�O���D�U�F�K�D�H�R�O�R�J�L�F�D�O���V�X�U�Y�H�\��
�L�V���U�H�F�R�P�P�H�Q�G�H�G�����$���F�R�S�\���R�I���W�K�H���F�R�Q�F�X�U�U�H�Q�F�H���O�H�W�W�H�U�V���I�U�R�P���6�+�3�2���D�U�H���S�U�R�Y�L�G�H�G���L�Q���$�S�S�H�Q�G�L�[���'������



�/�(�7�7�(�5���2�)���1�2�7�,�)�,�&�$�7�,�2�1���)�2�5���+�2�:�$�5�'���²���)�2�6�7�2�5�,�$�����������N�9���7�5�$�1�6�0�,�6�6�,�2�1���/�,�1�(���5�(�%�8�,�/�'���3�5�2�-�(�&�7��
���&�+�$�7�)�,�(�/�'���²���0�(�/�0�2�5�(����

�$�(�3���2�K�L�R���7�U�D�Q�V�P�L�V�V�L�R�Q���&�R�P�S�D�Q�\�����,�Q�F���� �+�R�Z�D�U�G���±���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H���5�H�E�X�L�O�G���3�U�R�M�H�F�W
�����&�K�D�W�I�L�H�O�G���±���0�H�O�P�R�U�H��

�� �����������������(�/���%�/�1
�� ��

����

�%�����������G�����/�R�F�D�O�����6�W�D�W�H�����D�Q�G���)�H�G�H�U�D�O���$�J�H�Q�F�\���&�R�U�U�H�V�S�R�Q�G�H�Q�F�H��

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

�$���V�X�P�P�D�U�\���R�I���D�Q�W�L�F�L�S�D�W�H�G���S�H�U�P�L�W�V���D�Q�G���D�X�W�K�R�U�L�]�D�W�L�R�Q�V���I�R�U���W�K�H���3�U�R�M�H�F�W���L�V���S�U�R�Y�L�G�H�G���L�Q���W�K�H���7�D�E�O�H���������E�H�O�R�Z����
�7�K�H�U�H�� �D�U�H�� �Q�R�� �R�W�K�H�U�� �N�Q�R�Z�Q�� �O�R�F�D�O���� �V�W�D�W�H���� �R�U�� �I�H�G�H�U�D�O�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �W�K�D�W�� �P�X�V�W�� �E�H�� �P�H�W�� �S�U�L�R�U�� �W�R��
�F�R�P�P�H�Q�F�H�P�H�Q�W���R�I���W�K�H���3�U�R�M�H�F�W����

�7�D�E�O�H�������±���$�Q�W�L�F�L�S�D�W�H�G���3�H�U�P�L�W�V��

�3�H�U�P�L�W���$�X�W�K�R�U�L�]�D�W�L�R�Q���&�R�R�U�G�L�Q�D�W�L�R�Q�� �$�J�H�Q�F�\�� �'�D�W�H��

�6�W�R�U�P���:�D�W�H�U���3�R�O�O�X�W�L�R�Q���3�U�H�Y�H�Q�W�L�R�Q���3�O�D�Q��

�2�K�L�R���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�3�U�R�W�H�F�W�L�R�Q���$�J�H�Q�F�\��

�(�[�S�H�F�W�H�G���)�H�E�U�X�D�U�\�������������6�H�Q�H�F�D���&�R�X�Q�W�\��

�&�U�D�Z�I�R�U�G���&�R�X�Q�W�\��

�$�U�F�K�D�H�R�O�R�J�\���$�U�F�K�L�W�H�F�W�X�U�D�O���2�K�L�R���+�L�V�W�R�U�L�F���3�U�H�V�H�U�Y�D�W�L�R�Q��
�2�I�I�L�F�H��

�&�R�R�U�G�L�Q�D�W�L�R�Q���F�R�P�S�O�H�W�H��
�����������������������Q�R���D�G�G�L�W�L�R�Q�D�O���Z�R�U�N��

�U�H�T�X�L�U�H�G��

�7�K�U�H�D�W�H�Q�H�G���D�Q�G���(�Q�G�D�Q�J�H�U�H�G���6�S�H�F�L�H�V���8�Q�L�W�H�G���6�W�D�W�H�V���)�L�V�K���D�Q�G��
�:�L�O�G�O�L�I�H���6�H�U�Y�L�F�H��

�&�R�Q�V�X�O�W�D�W�L�R�Q���F�R�P�S�O�H�W�H��
���������������� ��

�7�K�U�H�D�W�H�Q�H�G���D�Q�G���(�Q�G�D�Q�J�H�U�H�G���6�S�H�F�L�H�V��
�2�K�L�R���'�H�S�D�U�W�P�H�Q�W���R�I���1�D�W�X�U�D�O��
�5�H�V�R�X�U�F�H�V��

�&�R�Q�V�X�O�W�D�W�L�R�Q���F�R�P�S�O�H�W�H��
������������������ ��

�)�O�R�R�G�S�O�D�L�Q��
�6�H�Q�H�F�D���&�R�X�Q�W�\��

�$�Q�W�L�F�L�S�D�W�H�G���I�L�O�L�Q�J���-�D�Q�X�D�U�\������������
�&�U�D�Z�I�R�U�G���&�R�X�Q�W�\��

��

�%�����������H�����7�K�U�H�D�W�H�Q�H�G�����(�Q�G�D�Q�J�H�U�H�G�����D�Q�G���5�D�U�H���6�S�H�F�L�H�V��

�3�U�R�Y�L�G�H�� �D�� �G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �W�K�H�� �D�S�S�O�L�F�D�Q�W�
�V�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �F�R�Q�F�H�U�Q�L�Q�J�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�U��
�D�E�V�H�Q�F�H���R�I���I�H�G�H�U�D�O���D�Q�G���V�W�D�W�H���G�H�V�L�J�Q�D�W�H�G���V�S�H�F�L�H�V�����L�Q�F�O�X�G�L�Q�J���H�Q�G�D�Q�J�H�U�H�G���V�S�H�F�L�H�V�����O�L�V�W�L�Q�J����
�D�Q�G���V�S�H�F�L�H�V���R�I���V�S�H�F�L�D�O���L�Q�W�H�U�H�V�W�����W�K�D�W���P�D�\���E�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q���W�K�H���S�R�W�H�Q�W�L�D�O���G�L�V�W�X�U�E�D�Q�F�H���D�U�H�D��
�R�I�� �W�K�H�� �S�U�R�M�H�F�W���� �D�� �V�W�D�W�H�P�H�Q�W�� �R�I�� �W�K�H�� �I�L�Q�G�L�Q�J�V�� �R�I�� �W�K�H�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q���� �D�Q�G�� �D�� �F�R�S�\�� �R�I�� �D�Q�\��
�G�R�F�X�P�H�Q�W���S�U�R�G�X�F�H�G���D�V���D���U�H�V�X�O�W���R�I���W�K�H���L�Q�Y�H�V�W�L�J�D�W�L�R�Q������

�&�R�R�U�G�L�Q�D�W�L�R�Q���O�H�W�W�H�U�V���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R���W�K�H���8�Q�L�W�H�G���6�W�D�W�H���)�L�V�K���D�Q�G���:�L�O�G�O�L�I�H���6�H�U�Y�L�F�H�����8�6�)�:�6�����D�Q�G���W�K�H��
�2�K�L�R���'�H�S�D�U�W�P�H�Q�W���R�I���1�D�W�X�U�D�O���5�H�V�R�X�U�F�H�V�����2�'�1�5�����2�K�L�R���1�D�W�X�U�D�O���+�H�U�L�W�D�J�H���3�U�R�J�U�D�P�����2�1�+�3�����D�Q�G���'�L�Y�L�V�L�R�Q��
�R�I�� �:�L�O�G�O�L�I�H�� ���'�2�:������ �V�H�H�N�L�Q�J�� �D�Q�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �U�H�Y�L�H�Z�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W�� �I�R�U�� �S�R�W�H�Q�W�L�D�O�� �L�P�S�D�F�W�V�� �W�R�� �V�W�D�W�H��
�D�Q�G���R�U���I�H�G�H�U�D�O�O�\���S�U�R�W�H�F�W�H�G���V�S�H�F�L�H�V�����2�'�1�5���D�Q�G���8�6�)�:�6���S�U�R�Y�L�G�H�G���U�H�V�S�R�Q�V�H�V���R�Q���-�X�Q�H���������������������D�Q�G���-�X�Q�H��
�������������������U�H�V�S�H�F�W�L�Y�H�O�\�����&�R�S�L�H�V���R�I���W�K�H���D�J�H�Q�F�L�H�V�¶���U�H�V�S�R�Q�V�H�V���D�U�H���S�U�H�V�H�Q�W�H�G���L�Q���$�S�S�H�Q�G�L�[���'����
��
�7�D�E�O�H�������������L�Q���$�S�S�H�Q�G�L�[���(���O�L�V�W�V���W�K�H���I�H�G�H�U�D�O���D�Q�G���V�W�D�W�H���W�K�U�H�D�W�H�Q�H�G���R�U���H�Q�G�D�Q�J�H�U�H�G���V�S�H�F�L�H�V���L�Q���W�K�H���3�U�R�M�H�F�W��
�D�U�H�D����



�/�(�7�7�(�5���2�)���1�2�7�,�)�,�&�$�7�,�2�1���)�2�5���+�2�:�$�5�'���²���)�2�6�7�2�5�,�$�����������N�9���7�5�$�1�6�0�,�6�6�,�2�1���/�,�1�(���5�(�%�8�,�/�'���3�5�2�-�(�&�7��
���&�+�$�7�)�,�(�/�'���²���0�(�/�0�2�5�(����

�$�(�3���2�K�L�R���7�U�D�Q�V�P�L�V�V�L�R�Q���&�R�P�S�D�Q�\�����,�Q�F���� �+�R�Z�D�U�G���±���)�R�V�W�R�U�L�D�����������N�9���7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H���5�H�E�X�L�O�G���3�U�R�M�H�F�W
�����&�K�D�W�I�L�H�O�G���±���0�H�O�P�R�U�H��

�� �����������������(�/���%�/�1
�� ��

����

��
�%�D�V�H�G���R�Q���W�K�H���Q�D�W�X�U�H���R�I���W�K�H���S�U�R�S�R�V�H�G���3�U�R�M�H�F�W���D�F�W�L�Y�L�W�L�H�V���D�Q�G���K�D�E�L�W�D�W���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�K�H���V�X�U�U�R�X�Q�G�L�Q�J��
�Y�L�F�L�Q�L�W�\�����F�R�Q�V�W�U�X�F�W�L�R�Q���L�P�S�D�F�W�V���W�R���S�U�R�W�H�F�W�H�G���V�S�H�F�L�H�V���D�U�H���Q�R�W���D�Q�W�L�F�L�S�D�W�H�G����
�%�����������I�����$�U�H�D�V���R�I���(�F�R�O�R�J�L�F�D�O���&�R�Q�F�H�U�Q��

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

�,�Q���0�D�\���������������Z�H�W�O�D�Q�G���D�Q�G���V�W�U�H�D�P���G�H�O�L�Q�H�D�W�L�R�Q���V�X�U�Y�H�\�V���Z�H�U�H���F�R�P�S�O�H�W�H�G���E�\���W�K�H���&�R�P�S�D�Q�\�¶�V���F�R�Q�V�X�O�W�D�Q�W��
�I�R�U���D�����������I�R�R�W���Z�L�G�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���V�X�U�Y�H�\���F�R�U�U�L�G�R�U�����(�6�&�����R�I���W�K�H���3�U�R�M�H�F�W�����7�K�H���3�U�R�M�H�F�W�¶�V���H�F�R�O�R�J�L�F�D�O���V�X�U�Y�H�\��
�U�H�S�R�U�W���L�V���V�X�P�P�D�U�L�]�H�G���E�H�O�R�Z���D�Q�G���S�U�H�V�H�Q�W�H�G���L�Q���L�W�V���H�Q�W�L�U�H�W�\���L�Q���$�S�S�H�Q�G�L�[���(����

�:�L�W�K�L�Q�� �W�K�H�� ���������I�R�R�W���Z�L�G�H�� �(�6�&�� �H�Q�F�R�P�S�D�V�V�L�Q�J�� �W�K�H�� �3�U�R�M�H�F�W���� �W�K�H�� �&�R�P�S�D�Q�\�¶�V�� �F�R�Q�V�X�O�W�D�Q�W�� �L�G�H�Q�W�L�I�L�H�G�� �W�Z�R��
�I�U�H�V�K�Z�D�W�H�U���H�P�H�U�J�H�Q�W�����³�3�(�0�´�����Z�H�W�O�D�Q�G�V���D�Q�G���V�H�Y�H�Q���V�W�U�H�D�P�V�����L�Q�F�O�X�G�L�Q�J���W�K�U�H�H���S�H�U�H�Q�Q�L�D�O���V�W�U�H�D�P�V�����W�K�U�H�H��
�L�Q�W�H�U�P�L�W�W�H�Q�W���V�W�U�H�D�P�V�����D�Q�G���R�Q�H���H�S�K�H�P�H�U�D�O���V�W�U�H�D�P�����1�R���H�[�L�V�W�L�Q�J���R�U���S�U�R�S�R�V�H�G���V�W�U�X�F�W�X�U�H�V���D�U�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q��
�W�K�H���G�H�O�L�Q�H�D�W�H�G�� �Z�H�W�O�D�Q�G�� �R�U�� �V�W�U�H�D�P���D�U�H�D�V���� �W�K�H�U�H�I�R�U�H���� �W�K�H�� �&�R�P�S�D�Q�\�� �G�R�H�V���Q�R�W���D�Q�W�L�F�L�S�D�W�H�� �D�Q�\�� �L�P�S�D�F�W�V���W�R��
�W�K�H�V�H���I�H�D�W�X�U�H�V���D�V���D���U�H�V�X�O�W���R�I���W�K�H���3�U�R�M�H�F�W������

�7�K�H���+�R�Q�H�\���&�U�H�H�N���5�L�S�D�U�L�D�Q���)�R�U�H�V�W�����D���F�R�Q�V�H�U�Y�D�W�L�R�Q���D�U�H�D���P�D�Q�D�J�H�G���E�\���W�K�H���%�O�D�F�N���6�Z�D�P�S���&�R�Q�V�H�U�Y�D�Q�F�\�����L�V��
�F�U�R�V�V�H�G�� �E�\�� �W�K�H�� �3�U�R�M�H�F�W�� �M�X�V�W�� �Q�R�U�W�K�� �R�I�� �&�R�X�Q�W�\�� �5�R�D�G�� ���� ���V�H�H�� �3�D�J�H�� ������ �R�I�� �)�L�J�X�U�H�� ���� �L�Q���$�S�S�H�Q�G�L�[�� �$������ �1�R��
�L�P�S�D�F�W�V���D�U�H���D�Q�W�L�F�L�S�D�W�H�G���I�R�U���W�K�H���+�R�Q�H�\���&�U�H�H�N���5�L�S�D�U�L�D�Q���)�R�U�H�V�W���V�L�Q�F�H���W�K�H���H�[�L�V�W�L�Q�J���O�D�W�W�L�F�H���W�R�Z�H�U�V���Z�L�O�O���E�H��
�U�H�S�O�D�F�H�G���V�W�U�X�F�W�X�U�H���I�R�U���V�W�U�X�F�W�X�U�H���Z�L�W�K���V�W�H�H�O���P�R�Q�R�S�R�O�H�V���Z�L�W�K�L�Q���W�K�H���H�[�L�V�W�L�Q�J���5�2�:�����Z�K�L�F�K���U�H�T�X�L�U�H���V�P�D�O�O�H�U��
�I�R�X�Q�G�D�W�L�R�Q�V����

�)�(�0�$���)�O�R�R�G���,�Q�V�X�U�D�Q�F�H���5�D�W�H���0�D�S�V�����³�)�,�5�0�V�´�����Z�H�U�H���U�H�Y�L�H�Z�H�G���W�R���L�G�H�Q�W�L�I�\���I�O�R�R�G�S�O�D�L�Q�V���I�O�R�R�G���K�D�]�D�U�G���D�U�H�D�V��
�Z�L�W�K�L�Q���W�K�H���3�U�R�M�H�F�W���D�U�H�D�����)�,�5�0���S�D�Q�H�O�V�������������&���������'���������������&���������'���������������&���������'���������������&���������'����
�����������&���������'���� �����������&���������'���� �D�Q�G�� �����������&���������'���� �%�D�V�H�G�� �R�Q�� �W�K�L�V�� �P�D�S�S�L�Q�J���� �W�K�H�� �3�U�R�M�H�F�W�� �F�U�R�V�V�H�V�� �W�K�H��
�I�O�R�R�G�S�O�D�L�Q���R�I���+�R�Q�H�\���&�U�H�H�N�����K�R�Z�H�Y�H�U�����Q�R���S�U�R�S�R�V�H�G���V�W�U�X�F�W�X�U�H�V���D�U�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q���)�(�0�$���G�H�V�L�J�Q�D�W�H�G����������
�\�H�D�U���I�O�R�R�G�S�O�D�L�Q���D�U�H�D�V�����1�R���)�(�0�$���U�H�J�X�O�D�W�R�U�\���I�O�R�R�G�Z�D�\�V���D�U�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q���W�K�H���3�U�R�M�H�F�W���D�U�H�D����

�1�R���R�W�K�H�U���D�U�H�D�V���R�I���H�F�R�O�R�J�L�F�D�O���F�R�Q�F�H�U�Q���Z�H�U�H���L�G�H�Q�W�L�I�L�H�G���Z�L�W�K�L�Q���W�K�H���3�U�R�M�H�F�W���D�U�H�D������

�%�����������J�����8�Q�X�V�X�D�O���&�R�Q�G�L�W�L�R�Q�V��

�3�U�R�Y�L�G�H�� �D�Q�\�� �N�Q�R�Z�Q�� �D�G�G�L�W�L�R�Q�D�O�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�K�D�W�� �Z�L�O�O�� �G�H�V�F�U�L�E�H�� �D�Q�\�� �X�Q�X�V�X�D�O�� �F�R�Q�G�L�W�L�R�Q�V��
�U�H�V�X�O�W�L�Q�J���L�Q���V�L�J�Q�L�I�L�F�D�Q�W���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�����V�R�F�L�D�O�����K�H�D�O�W�K�����R�U���V�D�I�H�W�\���L�P�S�D�F�W�V������

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



��

��

�$�S�S�H�Q�G�L�[���$�� �3�U�R�M�H�F�W���0�D�S�V��















































��

�� ��

�$�S�S�H�Q�G�L�[���%�� �/�R�Q�J���7�H�U�P���)�R�U�H�F�D�V�W���5�H�S�R�U�W���D�Q�G���3�-�0���6�R�O�X�W�L�R�Q�V��
��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��









��

�� ��

�$�S�S�H�Q�G�L�[���&�� �3�U�R�S�H�U�W�\���$�J�U�H�H�P�H�Q�W���7�D�E�O�H��
��

�� ��



Parcel ID Agreement Type Easement Obtained 

E18000293920601 Station/AEP Parcels Yes 

E18000277120000 Existing Rights Yes 

E18000278800100 Existing Rights Yes 

E18000278800000 Existing Rights Yes 

E18000278800200 Existing Rights Yes 

Across SR 100-ODOT District 2 (WC) 

E18000262320000 Existing Rights Yes 

Across TR 58-Eden Twp, Seneca Co, OH (WC) 

E18000279240000 Existing Rights Yes 

Across TR 159-Eden Twp, Seneca Co, OH (WC) 

E18000275480000 Existing Rights Yes 

E18000269080000 Existing Rights Yes 

E18000275600000 Existing Rights Yes 

Across SR 67-ODOT District 2 (WC) 

E18000256880000 Existing Rights Yes 

E18000293240000 Existing Rights Yes 

E18000255880200 Existing Rights Yes 

E18000293280000 Existing Rights Yes 

E18000280160000 Existing Rights Yes 

Across CR 12-Seneca Co, OH (WC) 

Across CR 6-Seneca Co, OH (WC) 

E18000252640000 Existing Rights Yes 

E18000277040000 Existing Rights Yes 

E18000275120200 Existing Rights Yes 

Across TR 171-Unknown Agency 

C13000141960000 Existing Rights Yes 

C13000144840200 Existing Rights Yes 

C13000141920100 Existing Rights Yes 

C13000142000000 Existing Rights Yes 

C13000134320000 Existing Rights Yes 

Across CR 43-Seneca Co, OH (WC) 

C13000133440000 Existing Rights Yes 

Across TR 44 (E TR 184)-Bloom Twp, Seneca Co, OH (WC) 

C13000139680000 Existing Rights Yes 

C13000139560000 Existing Rights Yes 



Parcel ID Agreement Type Easement Obtained 

C13000139560100 Existing Rights Yes 

C13000139520000 Existing Rights Yes 

C13000133360000 Existing Rights Yes 

C13000131480000 Existing Rights Yes 

C13000133320000 Existing Rights Yes 

C13000144720000 Existing Rights Yes 

C13000136480500 Existing Rights Yes 

C13000136480400 Existing Rights Yes 

C13000136480000 Existing Rights Yes 

C13000136480300 Existing Rights Yes 

C13000136400000 Existing Rights Yes 

Across CR 58-Seneca Co, OH (WC) 

Across CR 14 (Crawford Seneca Line Rd)-Crawford Co, OH (WC) 

300008002000 Existing Rights Yes 

Across SR 19-ODOT District 3 (WC) 

300008001002 Existing Rights Yes 

300008010000 Existing Rights Yes 

300008005000 Existing Rights Yes 

300008023000 Existing Rights Yes 

300007976000 Existing Rights Yes 

300008022000 Existing Rights Yes 

Across TR 37 (Kennedy Rd)-Lykens Twp, Crawford Co, OH (WC) 

300007933000 Existing Rights Yes 

300007932000 Existing Rights Yes 

300007935000 Existing Rights Yes 

300007936000 Existing Rights Yes 

Across TR 24 (Albaugh Rd)-Lykens Twp, Crawford Co, OH (WC) 

300007938000 Existing Rights Yes 

Across TR 38 (Ross Rd)-Unknown Agency 

110001952000 Existing Rights Yes 

100001620000 Existing Rights Yes 

100001875000 Existing Rights Yes 

100001583000 Existing Rights Yes 

100001657000 Existing Rights Yes 

Across TR 131 (Brillhart Rd)-Chatfield Twp, Crawford Co, OH (WC) 



Parcel ID Agreement Type Easement Obtained 

100001835001 Existing Rights Yes 

100001835002 Existing Rights Yes 

100001742000 Existing Rights Yes 

100001847000 Existing Rights Yes 

100001937002 Existing Rights Yes 

100001937001 Existing Rights Yes 

100001631000 Existing Rights Yes 

Across CR 5 (New Washington Rd)-Crawford Co, OH (WC) 

100060259000 Station/AEP Parcels Yes 

100060258000 Station/AEP Parcels Yes 
Ш
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Office of Real Estate 

John Kessler, Chief 
2045 Morse Road – Bldg. E-2 

Columbus, OH  43229 
Phone: (614) 265-6621 

 Fax: (614) 267-4764 
 

June 28, 2022 
 
Bradley Rolfes   
WSP USA Inc. 
312 Elm Street, Suite 2500 
Cincinnati, Ohio 45202 
 
Re: 22-0572; Chatfield - Melmore 138 kV Transmission Line Project 
 
Project: The proposed project involves the construction of the Chatfield – Melmore 138 kV 
transmission line. 
 
Location: The proposed project is located in Lykens and Chatfield townships, Crawford County, 
and Seneca Bloom and Eden townships, Seneca County, Ohio.  
 
The Ohio Department of Natural Resources (ODNR) has completed a review of the above 
referenced project.  These comments were generated by an inter-disciplinary review within the 
Department.  These comments have been prepared under the authority of the Fish and Wildlife 
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), the National Environmental 
Policy Act, the Coastal Zone Management Act, Ohio Revised Code and other applicable laws and 
regulations.  These comments are also based on ODNR’s experience as the state natural resource 
management agency and do not supersede or replace the regulatory authority of any local, state or 
federal agency nor relieve the applicant of the obligation to comply with any local, state or 
federal laws or regulations.   
 
Natural Heritage Database: A review of the Ohio Natural Heritage Database indicates there are 
no records of state or federal listed plants or animals within one mile of the project area.  Other 
records are as follows: 
 
Great Blue Heron Rookery 
 
The review was performed on the project area centerline specified in the request as well as an 
additional one-mile radius.  Records searched date from 1980.   
 
An additional search of the Ohio Natural Heritage Database for state or federally listed bat 
species or geological features (e.g., caves, caverns or cliffs) found no records within 3 miles of 
the specified project centerline. 
 
This information is provided to inform you of features present within your project area and 
vicinity.  Please note that Ohio has not been completely surveyed and we rely on receiving 
information from many sources.  Therefore, a lack of records for any particular area is not a 
statement that rare species or unique features are absent from that area. 
 
 





 
The project is within the range of the longnose sucker (Catostomus catostomus), a state 
endangered fish, and the greater redhorse (Moxostoma valenciennesi), a state threatened fish.  The 
DOW recommends no in-water work in perennial streams from March 15 through June 30 to 
reduce impacts to indigenous aquatic species and their habitat.  If no in-water work is proposed in 
a perennial stream, this project is not likely to impact these or other aquatic species. 
 
The project is within the range of the Blanding's turtle (Emydoidea blandingii), a state threatened 
species.  This species inhabits marshes, ponds, lakes, streams, wet meadows, and swampy 
forests.  Although essentially aquatic, the Blanding’s turtle will travel over land as it moves from 
one wetland to the next. Due to the location, the type of habitat within the project area, and the 
type of work proposed, this project is not likely to impact this species. 
 
The project is within the range of the spotted turtle (Clemmys guttata), a state threatened species.  
This species prefers fens, bogs and marshes, but also is known to inhabit wet prairies, meadows, 
pond edges, wet woods, and the shallow sluggish waters of small streams and ditches. Due to the 
location, the type of habitat within the project area, and the type of work proposed, this project is 
not likely to impact this species. 
 
The project is within the range of the king rail (Rallus elegans), a state endangered bird.  Nests 
for this species are deep bowls constructed out of grass and usually hidden very well in marsh 
vegetation.  If this type of habitat will be impacted, construction should be avoided in this habitat 
during the species’ nesting period of May 1 through July 31.  If this type of habitat will not be 
impacted, this project is not likely to impact this species.   
 
The project is within the range of the least bittern (Ixobrychus exilis), a state threatened bird. This 
secretive marsh species prefers dense emergent wetlands with thick stands of cattails, sedges, 
sawgrass or other semiaquatic vegetation interspersed with woody vegetation and open water.  If 
this type of habitat will be impacted, construction should be avoided in this habitat during the 
species’ nesting period of May 1 through July 31.  If this type of habitat will not be impacted, this 
project is not likely to impact this species.   
 
The project is within the range of the loggerhead shrike (Lanius ludovicianus), a state endangered 
bird. The loggerhead shrike nests in hedgerows, thickets and fencerows.  They hunt over 
hayfields, pastures, and other grasslands.  If thickets or other types of dense shrubbery habitat will 
be impacted, construction should be avoided in this habitat during the species’ nesting period of 
April 1 through July 31.  If this habitat will not be impacted, this project is not likely to impact 
this species. 
 
The project is within the range of the northern harrier (Circus hudsonis), a state endangered bird.  
This is a common migrant and winter species.  Nesters are much rarer, although they occasionally 
breed in large marshes and grasslands. Harriers often nest in loose colonies.  The female builds a 
nest out of sticks on the ground, often on top of a mound. Harriers hunt over grasslands.  If this 
type of habitat will be impacted, construction should be avoided in this habitat during the species’ 
nesting period of April 15 through July 31.  If this habitat will not be impacted, the project is not 
likely to impact this species.  
 
The project is within the range of the upland sandpiper (Bartramia longicauda), a state 
endangered bird.  Nesting upland sandpipers utilize dry grasslands including native grasslands, 
seeded grasslands, grazed and ungrazed pasture, hayfields, and grasslands established through the 
Conservation Reserve Program (CRP).  If this type of habitat will be impacted, construction 



should be avoided in this habitat during the species’ nesting period of April 15 through July 31. If 
this type of habitat will not be impacted, this project is not likely to impact this species. 
 
Due to the potential of impacts to federally listed species, as well as to state listed species, we 
recommend that this project be coordinated with the US Fish & Wildlife Service. 
 
Water Resources: The Division of Water Resources has the following comment. 
 
The local floodplain administrator should be contacted concerning the possible need for any 
floodplain permits or approvals for this project.  
 
ODNR appreciates the opportunity to provide these comments. Please contact Mike Pettegrew at 
mike.pettegrew@dnr.ohio.gov if you have questions about these comments or need additional 
information. 
 
 
Mike Pettegrew  
Environmental Services Administrator  
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Rolfes, Brad

From: Ohio, FW3 <ohio@fws.gov>
Sent: Friday, June 3, 2022 10:26 AM
To: Rolfes, Brad
Cc: nathan.reardon@dnr.state.oh.us; Thomayer, Matthew; Shannon T Hemmerly
Subject: AEP Chatfield - Melmore 138 kV Transmission Line Project, Seneca and Crawford 

Counties, Ohio

Follow Up Flag: Follow up
Flag Status: Flagged

 
Project Code # 2022-0028760 
 
Dear Mr. Rolfes, 
                                                       
The U.S. Fish and Wildlife Service (Service) has received your recent correspondence requesting information 
about the subject proposal.  We offer the following comments and recommendations to assist you in minimizing 
and avoiding adverse impacts to threatened and endangered species pursuant to the Endangered Species Act of 
1973 (16 U.S.C. 1531 et seq), as amended (ESA).   
  
Federally Threatened and Endangered Species: The endangered Indiana bat (Myotis sodalis) and threatened 
northern long-eared bat (Myotis septentrionalis) occur throughout the State of Ohio.   The Indiana bat and 
northern long-eared bat may be found wherever suitable habitat occurs unless a presence/absence survey has 
been performed to document absence.  Suitable summer habitat for Indiana bats and northern long-eared bats 
consists of a wide variety of forested/wooded habitats where they roost, forage, and breed that may also include 
adjacent and interspersed non-forested habitats such as emergent wetlands and adjacent edges of agricultural 
fields, woodlots, fallow fields, and pastures.  Roost trees for both species include live and standing dead trees 
Ó3 inches diameter at breast height (dbh) that have any exfoliating bark, cracks, crevices, hollows and/or 
cavities.  These roost trees may be located in forested habitats as well as linear features such as fencerows, 
riparian forests, and other wooded corridors.  Individual trees may be considered suitable habitat when they 
exhibit the characteristics of a potential roost tree and are located within 1,000 feet of other forested/wooded 
habitat.  Northern long-eared bats have also been observed roosting in human-made structures, such as 
buildings, barns, bridges, and bat houses; therefore, these structures should also be considered potential summer 
habitat.  In the winter, Indiana bats and northern long-eared bats hibernate in caves, rock crevices and 
abandoned mines.  
  
Seasonal Tree Clearing for Federally Listed Bat Species: The proposed project is in the vicinity of one or more 
confirmed records of Indiana bats.  Should the proposed project site contain trees Ó3 inches dbh, we recommend 
avoiding tree removal wherever possible.  If any caves or abandoned mines may be disturbed, further 
coordination with this office is requested to determine if fall or spring portal surveys are warranted.  If no caves 
or abandoned mines are present and trees Ó3 inches dbh cannot be avoided, we recommend removal of any trees 
Ó3 inches dbh only occur between October 1 and March 31.  Seasonal clearing is recommended to avoid 
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adverse effects to Indiana bats and northern long-eared bats.  While incidental take of northern long-eared bats 
from most tree clearing is exempted by a 4(d) rule  
(see http://www.fws.gov/midwest/endangered/mammals/nleb/index.html), incidental take of Indiana bats is still 
prohibited without a project-specific exemption.  Thus, seasonal clearing is recommended where Indiana bats 
are known or assumed present.  Please note that, because Indiana bat presence has already been confirmed in 
the project vicinity, any additional summer surveys would not constitute presence/absence surveys for this 
species.  
  
Section 7 Coordination: If there is a federal nexus for the project (e.g., federal funding provided, federal permits 
required to construct), then no tree clearing should occur on any portion of the project area until consultation 
under section 7 of the ESA, between the Service and the federal action agency, is completed.  We recommend 
the federal action agency submit a determination of effects to this office, relative to the Indiana bat and northern 
long-eared bat, for our review and concurrence.  This letter provides technical assistance only and does not 
serve as a completed section 7 consultation document.  
   
Stream and Wetland Avoidance: Over 90% of the wetlands in Ohio have been drained, filled, or modified by 
human activities, thus is it important to conserve the functions and values of the remaining wetlands in Ohio 
(https://epa.ohio.gov/portals/47/facts/ohio_wetlands.pdf).  We recommend avoiding and minimizing project 
impacts to all wetland habitats (e.g., forests, streams, vernal pools) to the maximum extent possible in order to 
benefit water quality and fish and wildlife habitat.  Additionally, natural buffers around streams and wetlands 
should be preserved to enhance beneficial functions.  If streams or wetlands will be impacted, the U.S. Army 
Corps of Engineers should be contacted to determine whether a Clean Water Act section 404 permit is required.  
Best management practices should be used to minimize erosion, especially on slopes.  Disturbed areas should be 
mulched and revegetated with native plant species.  In addition, prevention of non-native, invasive plant 
establishment is critical in maintaining high quality habitats.   
  
Due to the project type, size, and location, we do not anticipate adverse effects to any other federally 
endangered, threatened, or proposed species, or proposed or designated critical habitat.  Should the project 
design change, or additional information on listed or proposed species or their critical habitat become available, 
or if new information reveals effects of the action that were not previously considered, coordination with the 
Service should be initiated to assess any potential impacts.  
                     
Thank you for your efforts to conserve listed species and sensitive habitats in Ohio.  We recommend 
coordinating with the Ohio Department of Natural Resources due to the potential for the proposed project to 
affect state listed species and/or state lands.  Contact Mike Pettegrew, Acting Environmental Services 
Administrator, at (614) 265-6387 or at mike.pettegrew@dnr.state.oh.us.    
  
If you have questions, or if we can be of further assistance in this matter, please contact our  office at (614) 416-
8993 or ohio@fws.gov.   
 
Sincerely,  

  
Patrice Ashfield  
Field Office Supervisor 
 
cc:  Nathan Reardon, ODNR-DOW  
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Figure 1. Project Location Map
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Figure 2. Environmental Basemap
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