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�F�R�Q�V�H�Q�W�V�� �E�H�L�Q�J�� �J�U�D�Q�W�H�G�� �D�Q�G�� �D�Q�� �L�Q�Y�H�V�W�P�H�Q�W�� �G�H�F�L�V�L�R�Q�� �E�H�L�Q�J�� �P�D�G�H���� �S�R�W�H�Q�W�L�D�O�O�\��
�V�W�D�U�W���V�K�R�U�W�O�\�� �D�I�W�H�U���4�X�D�U�W�H�U������ ���������� �Z�K�H�Q���L�W���L�V���D�Q�W�L�F�L�S�D�W�H�G���W�K�H���F�R�Q�V�H�Q�W�� �Z�R�X�O�G���E�H��
�J�U�D�Q�W�H�G��������

������������ �'�X�H�� �W�R�� �X�Q�F�H�U�W�D�L�Q�W�L�H�V�� �L�Q�� �W�K�H�� �P�D�U�N�H�W�� �D�Q�G�� �*�R�Y�H�U�Q�P�H�Q�W�� �L�Q�Y�H�V�W�P�H�Q�W�� �G�H�F�L�V�L�R�Q�V�� �L�Q��
�F�D�U�E�R�Q���F�D�S�W�X�U�H���D�Q�G���V�W�R�U�D�J�H�����&�&�6�������W�K�H���'�&�2���$�S�S�O�L�F�D�W�L�R�Q���L�V���E�H�L�Q�J���P�D�G�H���R�Q���W�K�H��
�E�D�V�L�V���W�K�D�W���F�R�P�P�H�Q�F�H�P�H�Q�W���R�I���G�H�Y�H�O�R�S�P�H�Q�W���F�D�Q���W�D�N�H���S�O�D�F�H���I�R�U���X�S���W�R���V�H�Y�H�Q���\�H�D�U�V��
�I�U�R�P�� �W�K�H���J�U�D�Q�W�L�Q�J���R�I�� �F�R�Q�V�H�Q�W���� ���)�R�U�� �W�K�L�V���U�H�D�V�R�Q���� �D���V�F�H�Q�D�U�L�R�� �Z�K�H�U�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q��
�F�R�P�P�H�Q�F�H�V�� �O�D�W�H�U�� �L�Q�� �W�K�H�� �S�U�R�J�U�D�P�P�H���� �X�S�� �W�R�� ���������� ���V�H�Y�H�Q�� �\�H�D�U�V�� �D�I�W�H�U�� �W�K�H�� �'�&�2��
�F�R�X�O�G�� �E�H�� �J�U�D�Q�W�H�G���� �K�D�V�� �D�O�V�R�� �E�H�H�Q�� �F�R�Q�V�L�G�H�U�H�G�� �D�V�� �D�� �U�H�D�V�R�Q�D�E�O�H�� �Z�R�U�V�W���F�D�V�H�� �I�R�U��
�V�R�P�H���W�H�F�K�Q�L�F�D�O���D�V�V�H�V�V�P�H�Q�W�V����

������������ �$�Q���H�D�U�O�\���Z�R�U�N�V���S�K�D�V�H�����L�Q�F�O�X�G�L�Q�J���W�K�H���$�������F�D�U�U�L�D�J�H�Z�D�\���L�P�S�U�R�Y�H�P�H�Q�W�V���D�Q�G���0�D�E�H�\��
�%�U�L�G�J�H�� �U�H�S�O�D�F�H�P�H�Q�W���� �Z�R�X�O�G�� �E�H�� �X�Q�G�H�U�W�D�N�H�Q�� �R�Y�H�U�� �D�� �F�L�U�F�D�� ���� �P�R�Q�W�K�� �S�H�U�L�R�G������
�&�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V���I�R�U���W�K�H���P�D�L�Q���Z�R�U�N�V���S�K�D�V�H���D�U�H���H�[�S�H�F�W�H�G���W�R���E�H���F�R�P�S�O�H�W�H�G��
�Z�L�W�K�L�Q���D�S�S�U�R�[�L�P�D�W�H�O�\���W�K�U�H�H���\�H�D�U�V�����I�R�O�O�R�Z�H�G���E�\���F�R�P�P�L�V�V�L�R�Q�L�Q�J���������7�D�E�O�H�������V�K�R�Z�V��
�D�Q���L�Q�G�L�F�D�W�L�Y�H���F�R�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���F�R�P�P�L�V�V�L�R�Q�L�Q�J���S�U�R�J�U�D�P�P�H������
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�������� �:�R�U�N�L�Q�J���+�R�X�U�V��

������������ �&�R�U�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �Z�R�U�N�L�Q�J�� �K�R�X�U�V�� �Z�R�X�O�G�� �E�H�� �0�R�Q�G�D�\�� �W�R�� �)�U�L�G�D�\�� ������������ �W�R�� ������������
���H�[�F�H�S�W���E�D�Q�N���K�R�O�L�G�D�\�V�����D�Q�G���6�D�W�X�U�G�D�\���������������W�R���������������� �+�R�Z�H�Y�H�U�����L�W���L�V���O�L�N�H�O�\�� �W�K�D�W��
�V�R�P�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �D�F�W�L�Y�L�W�L�H�V�� �P�D�\�� �Q�H�H�G�� �W�R�� �E�H�� �X�Q�G�H�U�W�D�N�H�Q�� �R�X�W�V�L�G�H�� �W�K�H�V�H�� �F�R�U�H��
�Z�R�U�N�L�Q�J���K�R�X�U�V�����7�K�L�V���L�V���S�U�L�Q�F�L�S�D�O�O�\���E�H�F�D�X�V�H���F�H�U�W�D�L�Q���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V���F�D�Q�Q�R�W��
�E�H���V�W�R�S�S�H�G�����V�X�F�K���D�V���F�R�Q�F�U�H�W�H���S�R�X�U�L�Q�J���Z�K�L�F�K���Z�R�X�O�G���E�H���D�J�U�H�H�G���L�Q���D�G�Y�D�Q�F�H���Z�L�W�K��
�W�K�H���O�R�F�D�O�� �D�X�W�K�R�U�L�W�\���� �Z�R�U�N�V�� �X�Q�G�H�U�W�D�N�H�Q���L�Q�� �U�H�V�S�R�Q�V�H���W�R�� �D�Q���H�P�H�U�J�H�Q�F�\���� �D�Q�G�� �Q�R�Q��
�Q�R�L�V�\���D�F�W�L�Y�L�W�L�H�V���W�K�D�W���P�D�\���E�H���X�Q�G�H�U�W�D�N�H�Q���D�W���Q�L�J�K�W�������7�Z�H�Q�W�\���I�R�X�U���K�R�X�U���Z�R�U�N�L�Q�J���I�R�U��
�F�H�U�W�D�L�Q�� �D�F�W�L�Y�L�W�L�H�V�� �K�D�V�� �W�K�H�U�H�I�R�U�H�� �E�H�H�Q�� �D�V�V�H�V�V�H�G�� �L�Q���&�K�D�S�W�H�U�� ������ �1�R�L�V�H�� �D�Q�G��
�9�L�E�U�D�W�L�R�Q�� ���(�6�� �9�R�O�X�P�H�� �,�� �±���$�S�S�O�L�F�D�W�L�R�Q�� �'�R�F�X�P�H�Q�W�� �5�H�I���� ���������� �Z�K�L�F�K�� �V�H�W�V�� �R�X�W��
�V�S�H�F�L�I�L�F���P�L�W�L�J�D�W�L�R�Q���D�Q�G���F�R�Q�W�U�R�O���P�H�D�V�X�U�H�V���U�H�T�X�L�U�H�G���W�R���S�U�H�Y�H�Q�W���G�L�V�W�X�U�E�D�Q�F�H���I�U�R�P��
�D�Q�\�� �D�F�W�L�Y�L�W�L�H�V�� �R�X�W�V�L�G�H�� �R�I�� �F�R�U�H�� �Z�R�U�N�L�Q�J�� �K�R�X�U�V���� �� �5�H�T�X�L�U�H�P�H�Q�W�V�� �L�Q�� �W�K�H�� �G�U�D�I�W�� �'�&�2��
���$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I���������������V�H�F�X�U�H���W�K�H���Z�R�U�N�L�Q�J���K�R�X�U�V���D�Q�G���W�K�H���D�S�S�U�R�D�F�K��
�W�R���H�[�F�H�S�W�L�R�Q�V���W�R���W�K�H���F�R�U�H���Z�R�U�N�L�Q�J���K�R�X�U�V�����$�Q�\���V�X�F�K���Z�R�U�N�V���Z�L�O�O���E�H���P�L�Q�L�P�L�V�H�G���D�Q�G��
�Z�L�O�O���E�H���F�D�U�H�I�X�O�O�\���P�D�Q�D�J�H�G���W�R���U�H�G�X�F�H���H�I�I�H�F�W�V���R�Q���W�K�H���O�R�F�D�O���F�R�P�P�X�Q�L�W�\������
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�������� �7�U�D�I�I�L�F���0�D�Q�D�J�H�P�H�Q�W��

������������ �'�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q�����W�K�H���D�S�S�R�L�Q�W�H�G���F�R�Q�W�U�D�F�W�R�U���Z�L�O�O���H�Q�V�X�U�H���W�K�D�W���W�K�H���L�P�S�D�F�W�V���I�U�R�P��
�F�R�Q�V�W�U�X�F�W�L�R�Q�� �W�U�D�I�I�L�F�� �R�Q�� �W�K�H�� �O�R�F�D�O�� �F�R�P�P�X�Q�L�W�\�� ���L�Q�F�O�X�G�L�Q�J�� �O�R�F�D�O�� �U�H�V�L�G�H�Q�W�V�� �D�Q�G��
�E�X�V�L�Q�H�V�V�H�V�� �D�Q�G�� �X�V�H�U�V�� �R�I�� �W�K�H�� �V�X�U�U�R�X�Q�G�L�Q�J�� �W�U�D�Q�V�S�R�U�W�� �Q�H�W�Z�R�U�N���� �D�U�H�� �P�L�Q�L�P�L�V�H�G����
�Z�K�H�U�H�� �U�H�D�V�R�Q�D�E�O�\�� �S�U�D�F�W�L�F�D�E�O�H���� �E�\�� �L�P�S�O�H�P�H�Q�W�L�Q�J�� �W�K�H�� �P�H�D�V�X�U�H�V�� �V�H�W�� �R�X�W�� �L�Q�� �W�K�H��
�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���7�U�D�I�I�L�F���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�7�0�3�����D�Q�G���W�K�H���)�U�D�P�H�Z�R�U�N��
�&�R�Q�V�W�U�X�F�W�L�R�Q���:�R�U�N�H�U�V�¶���7�U�D�Y�H�O���3�O�D�Q�����&�:�7�3���� ���$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I���� ��������
�D�Q�G���$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I�������������U�H�V�S�H�F�W�L�Y�H�O�\�������I�L�Q�D�O���S�O�D�Q�V���Z�L�O�O���E�H���V�H�F�X�U�H�G��
�E�\���D���5�H�T�X�L�U�H�P�H�Q�W���R�I���W�K�H���G�U�D�I�W���'�&�2�����$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I����������������

������������ �$�F�F�H�V�V�� �W�R�� �W�K�H�� �3�U�R�S�R�V�H�G�� �'�H�Y�H�O�R�S�P�H�Q�W�� �6�L�W�H�� �G�X�U�L�Q�J�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �I�R�U�� �E�R�W�K��
�F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�H�U�V���D�Q�G���+�*�9���W�U�D�I�I�L�F���Z�L�O�O���E�H���Y�L�D���W�K�H���H�[�L�V�W�L�Q�J���D�F�F�H�V�V���U�R�D�G���I�U�R�P��
�W�K�H�� �$�������� �7�K�L�V�� �D�F�F�H�V�V�� �U�R�D�G�� �L�V�� �D�� �S�X�U�S�R�V�H�� �E�X�L�O�W�� �U�R�D�G�� �W�K�D�W�� �V�H�U�Y�H�V�� �W�K�H�� �H�[�L�V�W�L�Q�J��
�.�H�D�G�E�\���:�L�Q�G�I�D�U�P���D�Q�G���L�V���X�V�H�G���E�\���D�O�O���F�R�Q�V�W�U�X�F�W�L�R�Q���W�U�D�I�I�L�F���I�R�U���W�K�H���.�H�D�G�E�\�������3�R�Z�H�U��
�6�W�D�W�L�R�Q���F�R�Q�V�W�U�X�F�W�L�R�Q���S�U�R�M�H�F�W�������,�W���L�V���Z�L�G�H���H�Q�R�X�J�K���W�R���D�O�O�R�Z���D�F�F�H�V�V���E�\���F�R�Q�V�W�U�X�F�W�L�R�Q��
�W�U�D�I�I�L�F�����Z�L�W�K�R�X�W���W�K�H���Q�H�H�G���I�R�U���D�O�W�H�U�D�W�L�R�Q��������

������������ �&�R�Q�V�W�U�X�F�W�L�R�Q���V�W�D�I�I���D�U�H���D�Q�W�L�F�L�S�D�W�H�G�� �W�R���W�U�D�Y�H�O���W�R�� �W�K�H���3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W���6�L�W�H��
�Y�L�D���W�K�H���H�[�L�V�W�L�Q�J���W�U�X�Q�N���U�R�D�G���D�Q�G���O�R�F�D�O���Q�H�W�Z�R�U�N�V�������&�R�Q�V�W�U�X�F�W�L�R�Q���V�W�D�I�I���D�U�U�L�Y�L�Q�J���E�\���F�D�U��
�Z�L�O�O���X�V�H���R�Q���V�L�W�H���S�D�U�N�L�Q�J�����O�L�N�H�O�\���Z�L�W�K�L�Q���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���O�D�\�G�R�Z�Q���$�U�H�D�������L�O�O�X�V�W�U�D�W�H�G��
�R�Q���)�L�J�X�U�H�������������(�6���9�R�O�X�P�H���,�,�,�������$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I���������������D�Q�G���W�K�H�Q���X�V�H��
�D�� �S�D�U�N�� �D�Q�G�� �U�L�G�H�� �V�\�V�W�H�P�� �W�R�� �W�U�D�Q�V�S�R�U�W�� �W�K�H�� �Z�R�U�N�H�U�V�� �E�H�W�Z�H�H�Q�� �$�U�H�D�� ���� �D�Q�G�� �W�K�H��
�3�U�R�S�R�V�H�G���3�&�&���6�L�W�H�����D�Q�G���R�W�K�H�U���Z�R�U�N�V���D�U�H�D�V�����R�Y�H�U���1�R�U�W�K���3�L�O�I�U�H�\���%�U�L�G�J�H�����Y�L�D���W�K�H��
�H�[�L�V�W�L�Q�J���L�Q�W�H�U�Q�D�O���D�F�F�H�V�V���U�R�D�G�V���Z�L�W�K�L�Q���.�H�D�G�E�\���3�R�Z�H�U���6�W�D�W�L�R�Q�����:�R�U�N�����%������

������������ �+�*�9�� �G�H�O�L�Y�H�U�L�Q�J�� �F�R�Q�V�W�U�X�F�W�L�R�Q���P�D�W�H�U�L�D�O�V���Z�L�O�O���D�F�F�H�V�V�� �W�K�H���3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W��
�6�L�W�H���I�U�R�P���W�K�H���0���������-�X�Q�F�W�L�R�Q���������Y�L�D���W�K�H���$���������D�Q�G���$���������H�Q�W�H�U�L�Q�J���Y�L�D���W�K�H���H�[�L�V�W�L�Q�J��
�S�H�U�S�H�Q�G�L�F�X�O�D�U���D�F�F�H�V�V���S�R�L�Q�W���R�I�I���W�K�H���$�������D�Q�G���R�Y�H�U���0�D�E�H�\���%�U�L�G�J�H�����$�F�F�H�V�V���L�Q�W�R���W�K�H��
�3�U�R�S�R�V�H�G�� �'�H�Y�H�O�R�S�P�H�Q�W�� �6�L�W�H�� �Z�L�O�O�� �E�H�� �F�R�Q�W�U�R�O�O�H�G�� �E�\�� �D�� �Q�H�Z�� �J�D�W�H�K�R�X�V�H�� �D�Q�G�� �+�*�9��
�Z�D�L�W�L�Q�J�� �D�U�H�D�� ���U�H�I�H�U�� �W�R���$�S�S�O�L�F�D�W�L�R�Q�� �'�R�F�X�P�H�Q�W�� �5�H�I���� ������������ �Z�K�H�U�H�� �Y�H�K�L�F�O�H��
�U�H�J�L�V�W�U�D�W�L�R�Q���D�Q�G���G�H�O�L�Y�H�U�L�H�V���Z�L�O�O���E�H���U�H�F�R�U�G�H�G�����$�W���W�K�H���M�X�Q�F�W�L�R�Q���R�I���W�K�H���0�����������D�W���W�K�L�V��
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�F�R�Q�I�L�U�P���W�K�H�\���D�U�H���Y�L�V�L�E�O�H���W�K�U�R�X�J�K�R�X�W����

���������������7�K�H���D�S�S�R�L�Q�W�H�G���F�R�Q�W�U�D�F�W�R�U���Z�L�O�O���E�H���U�H�T�X�L�U�H�G���W�R���P�D�L�Q�W�D�L�Q���D�O�O���W�K�H���+�*�9���U�R�X�W�H���V�L�J�Q�D�J�H������

�������� �3�D�U�N�L�Q�J���3�U�R�Y�L�V�L�R�Q�V����

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

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

�x�� �L�I���D�S�S�U�R�S�U�L�D�W�H�����R�W�K�H�U���V�S�H�F�L�D�O�L�V�W���W�H�F�K�Q�L�T�X�H�V���W�R���V�X�S�S�R�U�W��
�W�K�H���F�D�S�W�X�U�H���D�Q�G���U�H�O�R�F�D�W�L�R�Q���R�I���I�L�V�K���W�R���W�K�H���P�D�L�Q���F�K�D�Q�Q�H�O��
�R�I���W�K�H���U�H�O�H�Y�D�Q�W���Z�D�W�H�U�F�R�X�U�V�H���R�X�W�V�L�G�H���W�K�H���Z�R�U�N�L�Q�J���D�U�H�D��
�S�U�L�R�U���W�R���G�U�D�Z�G�R�Z�Q����
��
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�$�Q�L�P�D�O���:�H�O�I�D�U�H���G�X�U�L�Q�J���&�R�Q�V�W�U�X�F�W�L�R�Q��
�0�D�P�P�D�O�����E�D�G�J�H�U���J�D�W�H�V���Z�L�O�O���E�H���L�Q�V�W�D�O�O�H�G���L�Q���E�R�X�Q�G�D�U�\���I�H�Q�F�H�V���D�V��
�D�S�S�U�R�S�U�L�D�W�H���W�R���P�D�L�Q�W�D�L�Q���D�F�F�H�V�V���I�R�U���Q�R�F�W�X�U�Q�D�O���Z�L�O�G�O�L�I�H���L�Q�W�R���D�Q�G��
�W�K�U�R�X�J�K���W�K�H���K�D�E�L�W�D�W���F�R�U�U�L�G�R�U���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���H�[�L�V�W�L�Q�J��
�R�Y�H�U�K�H�D�G���H�O�H�F�W�U�L�F�L�W�\���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H��
�H�[�L�V�W�L�Q�J���1�D�W�L�R�Q�D�O���*�U�L�G���������N�9���6�X�E�V�W�D�W�L�R�Q�����)�X�U�W�K�H�U���G�H�W�D�L�O�V���Z�L�O�O��
�E�H���S�U�R�Y�L�G�H�G���R�Q�F�H���W�K�H���O�R�F�D�W�L�R�Q�V���D�Q�G���D�O�L�J�Q�P�H�Q�W���R�I���E�R�X�Q�G�D�U�\��
�I�H�Q�F�H�V���K�D�V���E�H�H�Q���V�S�H�F�L�I�L�H�G���I�X�U�W�K�H�U���D�Q�G���F�R�Q�I�L�U�P�H�G�����7�K�H��
�U�H�T�X�L�U�H�G���G�H�W�D�L�O�V���Z�L�O�O���E�H���V�X�E�P�L�W�W�H�G���L�Q���W�K�H���I�L�Q�D�O���/�%�0�(�3���W�R���E�H��
�D�J�U�H�H�G���D�V���D���5�H�T�X�L�U�H�P�H�Q�W���R�I���W�K�H���G�U�D�I�W���'�&�2�����$�S�S�O�L�F�D�W�L�R�Q��
�'�R�F�X�P�H�Q�W���5�H�I����������������
��
�9�H�J�H�W�D�W�L�R�Q���F�O�H�D�U�D�Q�F�H���D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q���H�[�F�D�Y�D�W�L�R�Q�V���K�D�Y�H��
�S�R�W�H�Q�W�L�D�O���W�R���D�I�I�H�F�W���Z�L�O�G�O�L�I�H���D�Q�G���P�D�\���U�H�V�X�O�W���L�Q���R�I�I�H�Q�F�H�V���X�Q�G�H�U��
�D�Q�L�P�D�O���Z�H�O�I�D�U�H���O�H�J�L�V�O�D�W�L�R�Q���L�I���Q�R�W���D�S�S�U�R�S�U�L�D�W�H�O�\���P�D�Q�D�J�H�G�����$�Q��
�(�&�R�:���Z�L�O�O���E�H���H�P�S�O�R�\�H�G���W�R���V�X�S�H�U�Y�L�V�H���D�O�O���U�H�O�H�Y�D�Q�W���Z�R�U�N�V���W�R��
�S�U�R�Y�L�G�H���J�X�L�G�D�Q�F�H���R�Q���W�K�H���P�H�D�V�X�U�H�V���U�H�T�X�L�U�H�G���G�D�\���W�R���G�D�\���W�R��
�G�H�O�L�Y�H�U���O�H�J�L�V�O�D�W�L�Y�H���F�R�P�S�O�L�D�Q�F�H����
��
�$�O�O���H�[�F�D�Y�D�W�L�R�Q�V���Z�L�O�O���E�H���F�R�Y�H�U�H�G���R�U���I�H�Q�F�H�G���R�Y�H�U�Q�L�J�K�W�����R�U���Z�K�H�U�H��
�W�K�L�V���L�V���Q�R�W���S�U�D�F�W�L�F�D�E�O�H�����D���P�H�D�Q�V���R�I���H�V�F�D�S�H���Z�L�O�O���E�H���I�L�W�W�H�G���H���J����
�E�D�W�W�H�U�H�G���V�R�L�O���V�O�R�S�H���R�U���V�F�D�I�I�R�O�G���S�O�D�Q�N�����W�R���S�U�R�Y�L�G�H���D�Q���H�V�F�D�S�H��
�U�R�X�W�H���V�K�R�X�O�G���D�Q�\���D�Q�L�P�D�O�V�����H���J�����U�H�S�W�L�O�H�V�����E�D�G�J�H�U�����R�W�W�H�U�����E�U�R�Z�Q��
�K�D�U�H�����K�H�G�J�H�K�R�J�����W�K�D�W���P�D�\���V�W�U�D�\���L�Q�W�R���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�L�W�H���W�R��
�Y�D�F�D�W�H���H�[�F�D�Y�D�W�L�R�Q�V�����V�K�R�X�O�G���W�K�H�\���I�D�O�O���L�Q������
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��
�,�Q�Y�D�V�L�Y�H���6�S�H�F�L�H�V���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����,�6�0�3����
�$���S�O�D�Q�W���,�1�1�6���V�X�U�Y�H�\���Z�L�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���S�U�L�R�U���W�R���F�R�Q�V�W�U�X�F�W�L�R�Q��
�W�R���G�H�W�H�U�P�L�Q�H���W�K�H���F�X�U�U�H�Q�W���O�R�F�D�W�L�R�Q���D�Q�G���H�[�W�H�Q�W���R�I���S�O�D�Q�W���,�1�1�6�����,�I��
�G�H�W�H�U�P�L�Q�H�G���D�V���Q�H�F�H�V�V�D�U�\���W�K�U�R�X�J�K���W�K�L�V���V�X�U�Y�H�\���D�Q�G���D�I�W�H�U��
�F�R�Q�V�L�G�H�U�D�W�L�R�Q���R�I���R�W�K�H�U���D�Y�D�L�O�D�E�O�H���S�O�D�Q�W���D�Q�G���D�Q�L�P�D�O���,�1�1�6���G�D�W�D����
�D�Q���,�6�0�3���Z�L�O�O���E�H���S�U�H�S�D�U�H�G���W�R���D�F�F�R�P�S�D�Q�\���W�K�H���I�L�Q�D�O���&�(�0�3���D�Q�G��
�Z�R�X�O�G���E�H���D�J�U�H�H�G���Z�L�W�K���U�H�O�H�Y�D�Q�W���V�W�D�N�H�K�R�O�G�H�U�V�����7�K�H���,�6�0�3���Z�L�O�O��
�V�S�H�F�L�I�\���W�K�H���P�H�D�V�X�U�H�V���D�Q�G���V�X�S�H�U�Y�L�V�L�R�Q���Q�H�F�H�V�V�D�U�\���G�X�U�L�Q�J��
�F�R�Q�V�W�U�X�F�W�L�R�Q���W�R���S�U�H�Y�H�Q�W���W�K�H���V�S�U�H�D�G���R�I���S�O�D�Q�W���D�Q�G���D�Q�L�P�D�O���,�1�1�6��
�W�R���Q�H�Z���O�R�F�D�W�L�R�Q�V�����7�K�H���,�6�0�3���Z�L�O�O���V�S�H�F�L�I�\���W�K�H���F�R�Q�W�U�R�O����
�H�U�D�G�L�F�D�W�L�R�Q�����D�V���U�H�D�V�R�Q�D�E�O�H���D�Q�G���S�U�D�F�W�L�F�D�E�O�H�������E�L�R�V�H�F�X�U�L�W�\��
�P�H�D�V�X�U�H�V���D�Q�G���V�X�S�H�U�Y�L�V�L�R�Q���Q�H�F�H�V�V�D�U�\���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q���W�R��
�S�U�H�Y�H�Q�W���W�K�H���V�S�U�H�D�G���R�I���S�O�D�Q�W���D�Q�G���D�Q�L�P�D�O���,�1�1�6���W�R���Q�H�Z��
�O�R�F�D�W�L�R�Q�V������
��
�$�Q���X�S�G�D�W�H�G���W�H�U�U�H�V�W�U�L�D�O���S�O�D�Q�W���,�1�1�6���V�X�U�Y�H�\���Z�L�O�O���E�H���F�R�P�S�O�H�W�H�G��
�S�U�L�R�U���W�R���V�L�W�H���F�O�H�D�U�D�Q�F�H���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���F�X�U�U�H�Q�W���O�R�F�D�W�L�R�Q���D�Q�G��
�H�[�W�H�Q�W���R�I���W�K�H�V�H���,�1�1�6���Z�L�W�K�L�Q���W�K�H���O�D�Q�G���U�H�T�X�L�U�H�G���I�R�U���F�R�Q�V�W�U�X�F�W�L�R�Q��
���Q�R�Q�H���Z�H�U�H���S�U�H�V�H�Q�W���D�W���W�K�H���W�L�P�H���R�I���W�K�H���E�D�V�H�O�L�Q�H���V�X�U�Y�H�\������
��
�,�W���Z�L�O�O���E�H���D�V�V�X�P�H�G���W�K�D�W���S�O�D�Q�W���D�Q�G���L�Q�Y�H�U�W�H�E�U�D�W�H���,�1�1�6���D�U�H��
�S�U�H�V�H�Q�W���L�Q���D�O�O���Z�D�W�H�U�F�R�X�U�V�H�V���D�I�I�H�F�W�H�G���E�\���F�R�Q�V�W�U�X�F�W�L�R�Q����
�U�H�J�D�U�G�O�H�V�V���R�I���W�K�H���V�F�D�O�H���R�I���W�K�H���S�U�R�S�R�V�H�G���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V����
��



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

�%�L�R�V�H�F�X�U�L�W�\���U�H�T�X�L�U�H�P�H�Q�W�V���Z�L�O�O���D�G�G�U�H�V�V���D�O�O���S�R�W�H�Q�W�L�D�O���S�D�W�K�Z�D�\�V��
�I�R�U���L�Q�W�H�U�D�F�W�L�R�Q���Z�L�W�K���D�Q�G���G�L�V�S�H�U�V�D�O���R�I���,�1�1�6�����L�Q�F�O�X�G�L�Q�J��
�P�R�Y�H�P�H�Q�W�V���R�I���Y�H�K�L�F�O�H�V�����P�D�F�K�L�Q�H�U�\���D�Q�G���V�W�D�I�I����

�x�� �L�Q�W�R���W�K�H���3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W���6�L�W�H���I�U�R�P���W�K�L�U�G���S�D�U�W�\��
�O�R�F�D�W�L�R�Q�V�����H���J�����G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q���P�R�E�L�O�L�V�D�W�L�R�Q����

�x�� �E�H�W�Z�H�H�Q���G�L�I�I�H�U�H�Q�W���S�D�U�W�V���Z�L�W�K�L�Q���W�K�H���3�U�R�S�R�V�H�G��
�'�H�Y�H�O�R�S�P�H�Q�W���6�L�W�H�����P�R�V�W���H�V�S�H�F�L�D�O�O�\���P�R�Y�H�P�H�Q�W�V��
�E�H�W�Z�H�H�Q���G�L�I�I�H�U�H�Q�W���Z�D�W�H�U�F�R�X�U�V�H�V�����D�Q�G��

�x�� �I�U�R�P���W�K�H���3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W���6�L�W�H���I�R�U���U�H�G�H�S�O�R�\�P�H�Q�W��
�H�O�V�H�Z�K�H�U�H����

��
�%�D�G�J�H�U�V��

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

�x�� �P�L�W�L�J�D�W�L�R�Q���U�H�T�X�L�U�H�P�H�Q�W�V���Z�L�O�O���E�H���U�H�Y�L�H�Z�H�G���D�Q�G���F�R�Q�I�L�U�P�H�G��
�E�D�V�H�G���R�Q���W�K�L�V���X�S�G�D�W�H�G���E�D�G�J�H�U���V�X�U�Y�H�\�����D�Q�G��
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�W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���S�K�D�V�H����
��
�/�L�J�K�W�L�Q�J���U�H�T�X�L�U�H�G���G�X�U�L�Q�J���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�W�D�J�H���R�I���W�K�H��
�3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W���Z�L�O�O���E�H���G�H�V�L�J�Q�H�G���W�R���U�H�G�X�F�H��
�X�Q�Q�H�F�H�V�V�D�U�\���O�L�J�K�W���V�S�L�O�O�����J�O�D�U�H���R�X�W�V�L�G�H���R�I���W�K�H���3�U�R�S�R�V�H�G��
�'�H�Y�H�O�R�S�P�H�Q�W���6�L�W�H���E�R�X�Q�G�D�U�\�����L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���,�Q�G�L�F�D�W�L�Y�H��
�/�L�J�K�W�L�Q�J���6�W�U�D�W�H�J�\�����$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I������������������
��
�$���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���F�D�O�F�X�O�D�W�L�R�Q���I�R�U���O�L�J�K�W�L�Q�J���R�I���F�R�P�S�R�X�Q�G�V���R�U��
�O�L�J�K�W�L�Q�J���S�O�D�Q���Z�L�W�K���L�Q�G�L�F�D�W�L�Y�H���H�T�X�L�S�P�H�Q�W���W�R���E�H���X�V�H�G���R�Q���V�L�W�H���Z�L�O�O��
�E�H���G�H�Y�H�O�R�S�H�G���V�X�S�S�R�U�W�L�Q�J���W�K�H���/�0�3���D�Q�G���S�U�H�V�H�Q�W�H�G���W�R���1�/�&���I�R�U��
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�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

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

�*�U�R�X�Q�G���,�Q�Y�H�V�W�L�J�D�W�L�R�Q��
�$���S�U�H�O�L�P�L�Q�D�U�\���S�O�D�Q�Q�H�G���W�D�U�J�H�W�H�G���J�U�R�X�Q�G���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���S�U�R�S�R�V�H�G��
�L�Q������������ �Z�L�O�O���L�Q�F�O�X�G�H���J�U�R�X�Q�G���J�D�V���P�R�Q�L�W�R�U�L�Q�J�����&�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K��
�D�S�S�U�R�S�U�L�D�W�H�� �V�W�D�N�H�K�R�O�G�H�U�V�� �V�X�F�K�� �D�V�� �1�D�W�L�R�Q�D�O�� �*�U�L�G�� �*�D�V�� �D�Q�G�� �W�K�H��
�(�Q�Y�L�U�R�Q�P�H�Q�W���$�J�H�Q�F�\���Z�L�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���W�R���P�D�Q�D�J�H���L�Q�W�H�U�I�D�F�H�V��
�D�Q�G���G�H�I�L�Q�H���D�S�S�U�R�S�U�L�D�W�H���F�R�Q�W�U�R�O���P�H�D�V�X�U�H�V��������
��
�&�R�Q�V�W�U�X�F�W�L�R�Q��
�7�K�H�� �I�L�Q�D�O�� �&�(�0�3�� �Z�L�O�O�� �F�R�Q�W�D�L�Q���P�H�D�V�X�U�H�V�� �W�R�� �H�Q�V�X�U�H�� �F�R�P�S�O�L�D�Q�F�H��
�Z�L�W�K���U�H�O�H�Y�D�Q�W���V�W�D�Q�G�D�U�G�V���D�Q�G���O�H�J�L�V�O�D�W�L�R�Q�����7�K�H���I�L�Q�D�O���&�(�0�3���Z�L�O�O���V�H�W��
�R�X�W�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �P�L�W�L�J�D�W�L�R�Q�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �D�Q�G�� �D�O�V�R�� �W�K�H��
�S�U�R�M�H�F�W���O�H�Y�H�O���H�[�S�H�F�W�D�W�L�R�Q�V���R�Q���K�R�Z���W�K�H���3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W��
�Z�L�O�O���E�H���F�R�Q�V�W�U�X�F�W�H�G�����0�H�D�V�X�U�H�V���F�R�Q�W�D�L�Q�H�G���Z�L�W�K�L�Q���W�K�H���I�L�Q�D�O���&�(�0�3��
�Z�L�O�O�� �E�H�� �G�H�V�L�J�Q�H�G�� �W�R�� �O�L�P�L�W�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �I�R�U�� �G�L�V�S�H�U�V�D�O�� �D�Q�G��
�D�F�F�L�G�H�Q�W�D�O�� �U�H�O�H�D�V�H�V�� �R�I�� �S�R�W�H�Q�W�L�D�O�� �F�R�Q�W�D�P�L�Q�D�Q�W�V���� �V�R�L�O�� �G�H�U�L�Y�H�G��
�G�X�V�W�V���D�Q�G���X�Q�F�R�Q�W�U�R�O�O�H�G���U�X�Q���R�I�I���W�R���R�F�F�X�U���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q�����)�R�U��
�H�[�D�P�S�O�H���� �W�K�H�� �I�L�Q�D�O�� �&�(�0�3�� �Z�L�O�O�� �V�H�W�� �R�X�W�� �K�R�Z�� �P�D�W�H�U�L�D�O�� �L�V�� �W�R�� �E�H��
�H�[�F�D�Y�D�W�H�G�����V�H�J�U�H�J�D�W�H�G���D�Q�G���V�W�R�F�N�S�L�O�H�G���W�R���P�L�Q�L�P�L�V�H���W�K�H���S�R�W�H�Q�W�L�D�O��
�I�R�U���U�X�Q���R�I�I�����V�R�L�O���T�X�D�O�L�W�\���G�H�J�U�D�G�D�W�L�R�Q���D�Q�G���Z�L�Q�G���G�L�V�S�H�U�V�D�O���R�I���G�X�V�W�V������
��
�3�L�O�L�Q�J�� �G�H�V�L�J�Q�� �D�Q�G�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �Z�R�U�N�V�� �Z�L�O�O�� �E�H�� �F�R�P�S�O�H�W�H�G��
�I�R�O�O�R�Z�L�Q�J�� �S�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �D�� �S�L�O�L�Q�J�� �D�Q�G�� �S�H�Q�H�W�U�D�W�L�Y�H�� �I�R�X�Q�G�D�W�L�R�Q��
�G�H�V�L�J�Q�� �P�H�W�K�R�G�� �V�W�D�W�H�P�H�Q�W���� �L�Q�I�R�U�P�H�G�� �E�\�� �D�� �U�L�V�N�� �D�V�V�H�V�V�P�H�Q�W����
�F�R�P�S�O�H�W�H�G�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �W�K�H�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �$�J�H�Q�F�\�¶�V��

�*�U�R�X�Q�G�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �Z�L�O�O�� �E�H��
�X�Q�G�H�U�W�D�N�H�Q���E�H�I�R�U�H���F�R�Q�V�W�U�X�F�W�L�R�Q��
�W�R�� �L�Q�I�R�U�P�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I��
�W�K�H�� �S�U�H�O�L�P�L�Q�D�U�\�� �D�Q�G�� �G�H�W�D�L�O�H�G��
�G�H�V�L�J�Q���� �7�K�H�� �J�U�R�X�Q�G��
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �Z�L�O�O�� �Y�D�O�L�G�D�W�H�� �W�K�H��
�D�V�V�X�P�S�W�L�R�Q�V���P�D�G�H���L�Q���W�K�H���L�Q�L�W�L�D�O��
�&�R�Q�F�H�S�W�X�D�O�� �6�L�W�H�� �0�R�G�H�O�� �D�Q�G��
�3�U�H�O�L�P�L�Q�D�U�\�� �5�L�V�N�� �$�V�V�H�V�V�P�H�Q�W��
���$�S�S�H�Q�G�L�[�� �����$���� �3�K�D�V�H�� ����
�'�H�V�N���E�D�V�H�G�� �$�V�V�H�V�V�P�H�Q�W���� �D�Q�G��
�L�Q���$�S�S�H�Q�G�L�[�� �����&���� �3�R�W�H�Q�W�L�D�O��
�$�U�H�D�V�� �R�I�� �&�R�Q�W�D�P�L�Q�D�W�L�R�Q��
�%�D�V�H�O�L�Q�H�� �5�L�V�N�� �6�F�R�U�H�V�� �D�Q�G��
�)�X�U�W�K�H�U�� �5�L�V�N�� �D�Q�G�� �,�P�S�D�F�W��
�$�V�V�H�V�V�P�H�Q�W�� ���(�6�� �9�R�O�X�P�H�� �,�,�� ����
�$�S�S�O�L�F�D�W�L�R�Q�� �'�R�F�X�P�H�Q�W�� �5�H�I����
���������� �D�Q�G�� �S�U�R�Y�L�G�H�� �V�L�W�H���V�S�H�F�L�I�L�F��
�G�D�W�D���X�S�R�Q���Z�K�L�F�K���W�R���E�D�V�H���D���O�D�Q�G��
�F�R�Q�W�D�P�L�Q�D�W�L�R�Q���U�L�V�N���D�V�V�H�V�V�P�H�Q�W������
��
�7�K�H���J�U�R�X�Q�G���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���Z�L�O�O���E�H��
�G�H�V�L�J�Q�H�G�� �W�R�� �W�D�U�J�H�W�� �W�K�H��
�S�R�W�H�Q�W�L�D�O�O�\�� �F�R�Q�W�D�P�L�Q�D�W�L�Y�H��
�V�R�X�U�F�H�V���L�G�H�Q�W�L�I�L�H�G�����L�Q�F�O�X�G�L�Q�J���W�K�H��

�7�R�� �E�H��
�F�R�Q�I�L�U�P�H�G�� �L�Q��
�I�L�Q�D�O���&�(�0�3����
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�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

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

�µ�3�L�O�L�Q�J���D�Q�G���3�H�Q�H�W�U�D�W�L�Y�H���*�U�R�X�Q�G���,�P�S�U�R�Y�H�P�H�Q�W���0�H�W�K�R�G�V���R�Q���/�D�Q�G��
�$�I�I�H�F�W�H�G���E�\���&�R�Q�W�D�P�L�Q�D�W�L�R�Q�����*�X�L�G�D�Q�F�H���R�Q���3�R�O�O�X�W�L�R�Q���3�U�H�Y�H�Q�W�L�R�Q�¶��
���(�Q�Y�L�U�R�Q�P�H�Q�W�� �$�J�H�Q�F�\�� �������������� �7�K�H�� �P�H�W�K�R�G�� �V�W�D�W�H�P�H�Q�W�� �Z�L�O�O�� �E�H��
�V�X�E�P�L�W�W�H�G�� �W�R���� �D�Q�G�� �D�I�W�H�U�� �F�R�Q�V�X�O�W�D�W�L�R�Q�� �Z�L�W�K�� �W�K�H�� �(�Q�Y�L�U�R�Q�P�H�Q�W��
�$�J�H�Q�F�\���� �D�S�S�U�R�Y�D�O�� �V�R�X�J�K�W�� �I�U�R�P�� �1�/�&�� �S�U�L�R�U�� �W�R�� �U�H�O�H�Y�D�Q�W�� �Z�R�U�N�V��
�F�R�P�P�H�Q�F�L�Q�J���� �V�H�F�X�U�H�G�� �E�\�� �D�� �5�H�T�X�L�U�H�P�H�Q�W�� �R�I�� �W�K�H�� �G�U�D�I�W�� �'�&�2��
���$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I����������������
��
�7�K�H�� �I�L�Q�D�O�� �&�(�0�3�� �Z�L�O�O�� �H�V�W�D�E�O�L�V�K�� �S�U�R�F�H�G�X�U�H�V�� �I�R�U�� �G�H�D�O�L�Q�J�� �Z�L�W�K��
�X�Q�H�[�S�H�F�W�H�G�� �V�R�L�O�� �R�U�� �J�U�R�X�Q�G�Z�D�W�H�U�� �F�R�Q�W�D�P�L�Q�D�W�L�R�Q�� �W�K�D�W�� �P�D�\�� �E�H��
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�D�Z�D�\���I�U�R�P���G�U�D�L�Q�V���D�V���I�D�U���D�V���U�H�D�V�R�Q�D�E�O�\���S�U�D�F�W�L�F�D�E�O�H�����9�H�K�L�F�O�H�V��
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�(�H�O�V�����(�Q�J�O�D�Q�G���D�Q�G���:�D�O�H�V�����5�H�J�X�O�D�W�L�R�Q�V���������������8�.���*�R�Y�H�U�Q�P�H�Q�W����
���������������Z�K�L�F�K���P�D�\���U�H�T�X�L�U�H���L�Q�V�W�D�O�O�D�W�L�R�Q���R�I���D�Q���H�H�O���V�F�U�H�H�Q�����$���I�L�V�K��
�U�H�V�F�X�H���Z�L�O�O���E�H���U�H�T�X�L�U�H�G���I�U�R�P���W�K�H���F�R�I�I�H�U�G�D�P���E�H�I�R�U�H���S�X�P�S�L�Q�J���R�X�W��
�R�I���Z�D�W�H�U�������$�O�O���Z�R�U�N�V���Z�L�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���D��
�)�L�V�K���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q����
��
�$���G�U�\���Z�R�U�N�L�Q�J���D�U�H�D���Z�L�O�O���E�H���P�D�L�Q�W�D�L�Q�H�G���I�R�U���D�Q�\���L�Q���F�K�D�Q�Q�H�O��
�Z�R�U�N�L�Q�J���X�V�L�Q�J���D���F�R�I�I�H�U�G�D�P������
��
�7�K�H���F�R�I�I�H�U�G�D�P���Z�L�O�O���E�H���G�H�V�L�J�Q�H�G���W�R���P�L�Q�L�P�L�V�H���F�K�D�Q�J�H�V���W�R���W�K�H��
�H�V�W�X�D�U�\���R�U���F�D�Q�D�O���E�H�G���D�Q�G���E�D�Q�N���H�U�R�V�L�R�Q���D�Q�G���W�R�H���V�F�R�X�U���E�\��
�H�[�W�H�Q�G�L�Q�J���W�K�H���P�L�Q�L�P�X�P���G�L�V�W�D�Q�F�H���S�R�V�V�L�E�O�H���L�Q�W�R���W�K�H���F�K�D�Q�Q�H�O����



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

�3�U�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�H�G�L�P�H�Q�W���F�R�Q�W�D�P�L�Q�D�W�L�R�Q���W�H�V�W�L�Q�J���Z�L�O�O���E�H��
�X�Q�G�H�U�W�D�N�H�Q�����D�Q�G���V�L�O�W���F�X�U�W�D�L�Q�V���X�V�H�G���W�R���P�L�Q�L�P�L�V�H���L�P�S�D�F�W�V���R�Q��
�Z�D�W�H�U���T�X�D�O�L�W�\����
��
�'�H�Z�D�W�H�U�L�Q�J���Z�L�W�K�L�Q���W�K�H���F�R�I�I�H�U�G�D�P���D�U�H�D���Z�L�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���R�Q�F�H��
�D�Q�\���I�L�Q�H���V�H�G�L�P�H�Q�W���K�D�V���V�H�W�W�O�H�G���R�X�W���V�X�F�K���W�K�D�W���L�W���L�V���F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K��
�W�K�H���W�X�U�E�L�G�L�W�\���R�I���W�K�H���I�O�R�Z�L�Q�J���5�L�Y�H�U���7�U�H�Q�W���D�Q�G���I�R�O�O�R�Z�L�Q�J���D�Q�\��
�Q�H�F�H�V�V�D�U�\���I�L�V�K���U�H�V�F�X�H�������7�K�H���U�D�W�H���D�Q�G���O�R�F�D�W�L�R�Q���R�I���W�K�H���G�L�V�F�K�D�U�J�H��
�Z�L�O�O���E�H���F�R�Q�W�U�R�O�O�H�G���D�Q�G���F�D�U�H�I�X�O�O�\���F�K�R�V�H�Q���W�R���D�Y�R�L�G���I�X�U�W�K�H�U���H�U�R�V�L�R�Q��
�R�I���D�Q�\���Q�H�D�U�E�\���V�R�I�W���V�H�G�L�P�H�Q�W�V����
��
�:�K�L�O�V�W���L�Q���V�L�W�X�����W�K�H���F�R�I�I�H�U�G�D�P���Z�L�O�O���E�H���U�H�J�X�O�D�U�O�\���L�Q�V�S�H�F�W�H�G���D�Q�G��
�P�D�L�Q�W�H�Q�D�Q�F�H���X�Q�G�H�U�W�D�N�H�Q�����Z�K�H�U�H���U�H�T�X�L�U�H�G�����D�Q�G���D�Q�\���Z�D�W�H�U��
�H�Q�W�H�U�L�Q�J���W�K�H���F�R�I�I�H�U�G�D�P���D�U�H�D���Y�L�D���V�H�H�S�D�J�H���Z�L�O�O���E�H���G�L�V�S�R�V�H�G���R�I��
�D�S�S�U�R�S�U�L�D�W�H�O�\�����L���H�����E�\���S�X�P�S�L�Q�J���E�D�F�N���L�Q�W�R���W�K�H���Z�D�W�H�U�E�R�G�\������
��
�:�D�W�H�U���V�X�S�S�O�\���F�R�Q�Q�H�F�W�L�R�Q���F�R�U�U�L�G�R�U�V��
�:�K�H�U�H���R�S�H�Q���F�X�W���F�U�R�V�V�L�Q�J�V���R�I���P�L�Q�R�U���G�U�D�L�Q�V���Z�L�W�K�L�Q���W�K�H���3�U�R�S�R�V�H�G��
�3�&�&���6�L�W�H���D�U�H���U�H�T�X�L�U�H�G�����H���J�����I�R�U���'�U�D�L�Q���������W�R���D�F�F�R�P�P�R�G�D�W�H���W�K�H��
�Z�D�W�H�U���V�X�S�S�O�\���F�R�Q�Q�H�F�W�L�R�Q���F�R�U�U�L�G�R�U�V�����I�U�R�P���H�L�W�K�H�U���R�S�W�L�R�Q�������L�W���L�V��
�D�V�V�X�P�H�G���W�K�D�W���I�O�R�Z���P�D�\���E�H���W�H�P�S�R�U�D�U�L�O�\���R�Y�H�U���S�X�P�S�H�G�����G�L�Y�H�U�W�H�G��
�D�U�R�X�Q�G���R�U���I�O�X�P�H�G���W�K�U�R�X�J�K���W�K�H���Z�R�U�N�L�Q�J���D�U�H�D���D�Q�G���W�K�H��
�Z�D�W�H�U�F�R�X�U�V�H���I�X�O�O�\���U�H�L�Q�V�W�D�W�H�G���I�R�O�O�R�Z�L�Q�J���F�R�P�S�O�H�W�L�R�Q���R�I���Z�R�U�N�V��������
��
�0�H�D�V�X�U�H�V���W�R���U�H�G�X�F�H���W�K�H���S�R�W�H�Q�W�L�D�O���D�G�Y�H�U�V�H���L�P�S�D�F�W�V���F�R�Q�V�L�G�H�U�H�G��
�Z�L�O�O���L�Q�F�O�X�G�H����



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

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

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

�D�Q�G���F�R�Q�G�L�W�L�R�Q���S�U�L�R�U���W�R���Z�R�U�N�V���F�R�P�P�H�Q�F�L�Q�J����
�x�� �D�Q�\�� �U�H�T�X�L�U�H�G�� �S�X�P�S�� �L�Q�W�D�N�H�V�� �Z�L�O�O�� �E�H�� �D�S�S�U�R�S�U�L�D�W�H�O�\�� �V�F�U�H�H�Q�H�G��

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

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

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

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

��
�/�D�Q�G���'�U�D�L�Q�D�J�H��
�$�S�S�U�R�S�U�L�D�W�H���P�H�D�V�X�U�H�V���W�R���P�L�Q�L�P�L�V�H���V�K�R�U�W���W�H�U�P���D�Q�G���O�R�Q�J���W�H�U�P��
�L�P�S�D�F�W�V���R�Q���O�D�Q�G���G�U�D�L�Q�D�J�H���Z�L�O�O���E�H���D�J�U�H�H�G���Z�L�W�K���W�K�H���U�H�O�H�Y�D�Q�W��
�O�D�Q�G�R�Z�Q�H�U���I�R�U���W�K�R�V�H���Z�R�U�N�V���D�I�I�H�F�W�L�Q�J���G�U�D�L�Q�V���Z�L�W�K�L�Q���W�K�H��
�W�H�P�S�R�U�D�U�\���F�R�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���O�D�\�G�R�Z�Q���D�U�H�D�V�����:�R�U�N���1�R�������$���D�Q�G��
�U�H�I�H�U���W�R���&�K�D�S�W�H�U���������&�R�Q�V�W�U�X�F�W�L�R�Q���3�U�R�J�U�D�P�P�H���D�Q�G��
�0�D�Q�D�J�H�P�H�Q�W�����(�6���9�R�O�X�P�H���,�������$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I��������������
�I�R�U���I�X�U�W�K�H�U���G�H�W�D�L�O�V���������:�K�H�U�H���O�D�Q�G���G�U�D�L�Q�V���D�U�H���X�Q�G�H�U���W�K�H���F�R�Q�W�U�R�O���R�I��
�W�K�H���,�'�%�����U�H�O�H�Y�D�Q�W���E�\�O�D�Z�V���Z�L�O�O���E�H���D�G�K�H�U�H�G���W�R���R�U���F�R�Q�V�H�Q�W��



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

�R�E�W�D�L�Q�H�G���I�R�U���Z�R�U�N�V���D�I�I�H�F�W�L�Q�J�����F�U�R�V�V�L�Q�J���G�U�D�L�Q�V���Z�L�W�K�L�Q���W�K�H��
�(�O�H�F�W�U�L�F�D�O���&�R�Q�Q�H�F�W�L�R�Q���W�R���W�K�H���1�R�U�W�K�H�U�Q���3�R�Z�H�U�J�U�L�G���6�X�E�V�W�D�W�L�R�Q��
���:�R�U�N���1�R�������$�������:�D�W�H�U���'�L�V�F�K�D�U�J�H���&�R�U�U�L�G�R�U�����:�R�U�N���1�R�����������D�Q�G��
�H�P�H�U�J�H�Q�F�\���Y�H�K�L�F�O�H���D�F�F�H�V�V���U�R�X�W�H�����:�R�U�N���1�R�������%���������7�K�H�V�H��
�P�H�D�V�X�U�H�V���Z�L�O�O���E�H���V�H�F�X�U�H�G���L�Q���W�K�H���)�L�Q�D�O���&�(�0�3����
��
��
�0�D�Q�D�J�H�P�H�Q�W���R�I���)�O�R�R�G���5�L�V�N��
�7�K�H���&�R�Q�W�U�D�F�W�R�U���Z�L�O�O���P�R�Q�L�W�R�U���Z�H�D�W�K�H�U���I�R�U�H�F�D�V�W�V���R�Q���D���G�D�L�O�\���E�D�V�L�V��
�D�Q�G���S�O�D�Q���Z�R�U�N�V���D�F�F�R�U�G�L�Q�J�O�\�������)�R�U���H�[�D�P�S�O�H�����Z�R�U�N�V���L�Q���W�K�H��
�F�K�D�Q�Q�H�O���R�I���D�Q�\���Z�D�W�H�U�F�R�X�U�V�H���Z�L�O�O���E�H���D�Y�R�L�G�H�G���R�U���K�D�O�W�H�G���Z�K�H�U�H��
�W�K�H�U�H���W�R���E�H���D���U�L�V�N���R�I���K�L�J�K���I�O�R�Z�V���R�U���H�Y�H�Q���I�O�R�R�G�L�Q�J�������,�Q���D�G�G�L�W�L�R�Q����
�W�K�H���&�R�Q�W�U�D�F�W�R�U���Z�L�O�O���V�L�J�Q���X�S���W�R���(�Q�Y�L�U�R�Q�P�H�Q�W���$�J�H�Q�F�\���I�O�R�R�G��
�Z�D�U�Q�L�Q�J���D�O�H�U�W�V���D�Q�G���G�H�V�F�U�L�E�H���L�Q���W�K�H���(�P�H�U�J�H�Q�F�\���5�H�V�S�R�Q�V�H���3�O�D�Q��
�W�K�H���D�F�W�L�R�Q�V���W�R���E�H���W�D�N�H�Q���L�Q���W�K�H���H�Y�H�Q�W���R�I���D���S�R�V�V�L�E�O�H���I�O�R�R�G���H�Y�H�Q�W���W�R��
�H�Q�V�X�U�H���D�O�O���Z�R�U�N�H�U�V�����W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���V�L�W�H���D�Q�G���W�K�L�U�G���S�D�U�W�\���O�D�Q�G����
�S�U�R�S�H�U�W�\���D�Q�G���S�H�R�S�O�H���D�U�H���D�G�H�T�X�D�W�H�O�\���S�U�R�W�H�F�W�H�G���I�U�R�P���I�O�R�R�G�L�Q�J����
��
�6�D�I�H���H�J�U�H�V�V���D�Q�G���H�[�L�W�V���Z�L�O�O���E�H���P�D�L�Q�W�D�L�Q�H�G���D�W���D�O�O���W�L�P�H�V���Z�K�H�Q��
�Z�R�U�N�L�Q�J���L�Q���H�[�F�D�Y�D�W�L�R�Q�V�����:�K�H�Q���Z�R�U�N�L�Q�J���L�Q���H�[�F�D�Y�D�W�L�R�Q�V���D��
�E�D�Q�N�V�P�D�Q���Z�L�O�O���E�H���S�U�H�V�H�Q�W���D�W���D�O�O���W�L�P�H�V����
��
�0�H�D�V�X�U�H�V���W�R���S�U�H�Y�H�Q�W���D�Q���L�Q�F�U�H�D�V�H���L�Q���I�O�R�R�G���U�L�V�N���G�X�U�L�Q�J��
�F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V���Z�L�O�O���L�Q�F�O�X�G�H����



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

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

�x�� �W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���O�D�\�G�R�Z�Q���D�U�H�D���V�L�W�H���R�I�I�L�F�H���D�Q�G���V�X�S�H�U�Y�L�V�R�U��
�Z�L�O�O���E�H���Q�R�W�L�I�L�H�G���R�I���D�Q�\���S�R�W�H�Q�W�L�D�O���I�O�R�R�G���R�F�F�X�U�U�L�Q�J���E�\���X�V�H���R�I���W�K�H��
�µ�)�O�R�R�G�O�L�Q�H���:�D�U�Q�L�Q�J�V���'�L�U�H�F�W�¶���V�H�U�Y�L�F�H����

�x�� �W�K�H���&�R�Q�W�U�D�F�W�R�U���Z�L�O�O���E�H���U�H�T�X�L�U�H�G���W�R���S�U�R�G�X�F�H���D���)�O�R�R�G���5�L�V�N��
�0�D�Q�D�J�H�P�H�Q�W���$�F�W�L�R�Q���3�O�D�Q�����0�H�W�K�R�G���6�W�D�W�H�P�H�Q�W���Z�K�L�F�K���Z�L�O�O��
�S�U�R�Y�L�G�H���G�H�W�D�L�O�V���R�I���W�K�H���U�H�V�S�R�Q�V�H���W�R���D�Q���L�P�S�H�Q�G�L�Q�J���I�O�R�R�G���D�Q�G��
�L�Q�F�O�X�G�H����

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

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

�R�� �H�Q�V�X�U�H���W�K�D�W���I�O�R�R�G���Z�D�U�Q�L�Q�J�V���D�U�H���U�H�F�H�L�Y�H�G���I�U�R�P���W�K�H��
�(�Q�Y�L�U�R�Q�P�H�Q�W���$�J�H�Q�F�\�¶�V���µ�)�O�R�R�G�O�L�Q�H���:�D�U�Q�L�Q�J�V���'�L�U�H�F�W�¶��
�V�H�U�Y�L�F�H���W�R���L�Q�I�R�U�P���L�I���W�K�H�U�H���L�V���D���U�L�V�N���R�I���I�O�R�R�G�L�Q�J���I�U�R�P���D��
�W�L�G�D�O���V�W�R�U�P���V�X�U�J�H���W�\�S�H���H�Y�H�Q�W���Z�K�L�F�K���F�R�X�O�G���U�H�V�X�O�W���L�Q��
�R�Y�H�U�W�R�S�S�L�Q�J���R�U���E�U�H�D�F�K���R�I���G�H�I�H�Q�F�H�V����

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

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



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

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

��
�'�X�H���W�R���W�K�H���U�H�V�L�G�X�D�O���U�L�V�N���W�R���F�R�Q�V�W�U�X�F�W�L�R�Q���S�H�U�V�R�Q�Q�H�O���D�Q�G��
�H�T�X�L�S�P�H�Q�W���U�H�V�X�O�W�L�Q�J���I�U�R�P���D���E�U�H�D�F�K���R�I���G�H�I�H�Q�F�H�V���R�Q���W�K�H���5�L�Y�H�U��
�7�U�H�Q�W�����F�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V���V�K�R�X�O�G���Q�R�W���W�D�N�H���S�O�D�F�H���G�X�U�L�Q�J���W�L�P�H�V���R�I��
�K�L�J�K���I�O�R�Z���Z�K�H�Q���W�K�H�U�H���L�V���D���)�O�R�R�G���$�O�H�U�W����
��
�$���)�O�R�R�G���(�P�H�U�J�H�Q�F�\���5�H�V�S�R�Q�V�H���3�O�D�Q���Z�L�O�O���E�H���G�H�Y�H�O�R�S�H�G���I�R�U���W�K�H��
�3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W�������7�K�L�V���Z�L�O�O���O�L�Q�N���F�O�R�V�H�O�\���Z�L�W�K���W�K�H���Z�L�G�H�U��
�.�H�D�G�E�\���3�R�Z�H�U���6�W�D�W�L�R�Q���6�L�W�H���H�P�H�U�J�H�Q�F�\���U�H�V�S�R�Q�V�H���S�O�D�Q�V���D�Q�G��
�P�D�Q�D�J�H�P�H�Q�W���V�\�V�W�H�P���S�U�R�F�H�G�X�U�H�V���W�R���H�Q�V�X�U�H���W�K�H���U�H�V�L�G�X�D�O���U�L�V�N���L�V��
�P�L�W�L�J�D�W�H�G���D�Q�G���P�D�Q�D�J�H�G���R�Y�H�U���W�K�H���O�L�I�H�W�L�P�H���R�I���W�K�H���3�U�R�S�R�V�H�G��
�'�H�Y�H�O�R�S�P�H�Q�W�������7�K�L�V���Z�L�O�O���L�Q�F�O�X�G�H���W�K�H���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q���R�I���D�W���O�H�D�V�W��
�R�Q�H���G�H�V�L�J�Q�D�W�H�G���)�O�R�R�G���:�D�U�G�H�Q���W�R���E�H���D�S�S�R�L�Q�W�H�G���I�R�U���W�K�H��
�3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W���6�L�W�H���Z�K�R���L�V���I�D�P�L�O�L�D�U���Z�L�W�K���W�K�H���U�L�V�N�V���D�Q�G��
�U�H�P�D�L�Q�V���Y�L�J�L�O�D�Q�W���W�R���Q�H�Z�V���U�H�S�R�U�W�V�����(�Q�Y�L�U�R�Q�P�H�Q�W���$�J�H�Q�F�\���I�O�R�R�G��
�Z�D�U�Q�L�Q�J�V���D�Q�G���Z�D�W�H�U���O�H�Y�H�O�V���L�Q���W�K�H���5�L�Y�H�U���7�U�H�Q�W��������
��
�6�D�I�H���D�F�F�H�V�V���D�Q�G���H�J�U�H�V�V���U�R�X�W�H�V���Z�L�O�O���E�H���P�D�L�Q�W�D�L�Q�H�G������
��
�&�R�Q�V�W�U�X�F�W�L�R�Q���Z�R�U�N�V���Z�R�X�O�G���Q�R�W���W�D�N�H���S�O�D�F�H���G�X�U�L�Q�J���W�L�P�H�V���R�I���K�L�J�K��
�I�O�R�Z���Z�K�H�Q���W�K�H�U�H���L�V���D���)�O�R�R�G���$�O�H�U�W������
��



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

�,�I���Z�D�W�H�U���L�V���H�Q�F�R�X�Q�W�H�U�H�G���G�X�U�L�Q�J���E�H�O�R�Z���J�U�R�X�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q����
�V�X�L�W�D�E�O�H���G�H���Z�D�W�H�U�L�Q�J���P�H�W�K�R�G�V���Z�L�O�O���E�H���X�V�H�G����
��
�6�K�R�X�O�G���W�K�H���3�U�R�S�R�V�H�G���'�H�Y�H�O�R�S�P�H�Q�W���F�R�P�S�U�L�V�H���E�H�O�R�Z���J�U�R�X�Q�G��
�G�H�Y�H�O�R�S�P�H�Q�W���Z�L�W�K�L�Q���V�W�U�D�W�D���Z�K�H�U�H���J�U�R�X�Q�G�Z�D�W�H�U���L�V���U�H�F�R�U�G�H�G���D�V��
�S�U�H�V�H�Q�W�����P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V�����L�Q�F�O�X�G�L�Q�J���V�R�P�H���R�I���W�K�R�V�H���R�X�W�O�L�Q�H�G��
�L�Q���%�U�L�W�L�V�K���6�W�D�Q�G�D�U�G���������������%�6�������������Z�L�O�O���E�H���U�H�T�X�L�U�H�G���W�R���U�H�G�X�F�H��
�W�K�H���U�L�V�N���R�I���J�U�R�X�Q�G�Z�D�W�H�U���I�O�R�R�G�L�Q�J���W�R���X�Q�G�H�U�J�U�R�X�Q�G���V�W�U�X�F�W�X�U�H�V���D�V��
�L�V���E�H�V�W���S�U�D�F�W�L�F�H����
��
�1�D�Y�L�J�D�W�L�R�Q�D�O���5�L�V�N��
�7�K�H���1�D�Y�L�J�D�W�L�R�Q�D�O���5�L�V�N���$�V�V�H�V�V�P�H�Q�W�����$�S�S�H�Q�G�L�[�������&�����(�6��
�9�R�O�X�P�H���,�,�������$�S�S�O�L�F�D�W�L�R�Q���'�R�F�X�P�H�Q�W���5�H�I���������������L�G�H�Q�W�L�I�L�H�V��
�P�H�D�V�X�U�H�V���W�R���P�L�W�L�J�D�W�H���D�J�D�L�Q�V�W���Q�D�Y�L�J�D�W�L�R�Q�D�O���U�L�V�N�V���D�V�V�R�F�L�D�W�H�G��
�Z�L�W�K���W�K�H���&�D�Q�D�O���D�Q�G���5�L�Y�H�U���:�D�W�H�U���$�E�V�W�U�D�F�W�L�R�Q���2�S�W�L�R�Q�V�����,�Q��
�V�X�P�P�D�U�\�����W�K�H�V�H���P�H�D�V�X�U�H�V���Z�L�O�O���L�Q�F�O�X�G�H����
�x�� �F�R�Q�W�L�Q�X�H�G���H�Q�J�D�J�H�P�H�Q�W���Z�L�W�K���W�K�H���&�D�Q�D�O���D�Q�G���5�L�Y�H�U���7�U�X�V�W�����$�%�3��

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

�x�� �Q�R�W�L�F�H�V�� �W�R�� �0�D�U�L�Q�H�U�V���� �O�R�F�D�O�� �&�D�Q�D�O�� �1�R�W�L�F�H�V�� �Z�L�O�O�� �E�H�� �L�V�V�X�H�G�� �L�Q��
�R�U�G�H�U�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W�� �P�D�U�L�Q�H�U�V���D�U�H���D�Z�D�U�H�� �R�I�� �W�K�H�� �F�R�I�I�H�U�G�D�P��
�D�Q�G���S�O�D�Q�Q�H�G���D�F�W�L�Y�L�W�L�H�V������

�x�� �D�S�S�U�R�S�U�L�D�W�H�� �K�D�]�D�U�G�� �Z�D�U�Q�L�Q�J���� �V�F�U�H�H�Q�L�Q�J���� �O�L�J�K�W�L�Q�J�� �D�Q�G��
�V�L�J�Q�D�J�H���Z�L�O�O���E�H���L�Q�V�W�D�O�O�H�G�����D�V���U�H�T�X�L�U�H�G�����I�R�U���W�K�H���6�W�D�L�Q�I�R�U�W�K���D�Q�G��



��
���'�R�F�X�P�H�Q�W���5�H�I������������

�)�U�D�P�H�Z�R�U�N���&�R�Q�V�W�U�X�F�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����&�(�0�3����
��
��

��
��

��
��

�0�D�\�������������� �3�D�J�H������������

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�� �0�L�W�L�J�D�W�L�R�Q�����(�Q�K�D�Q�F�H�P�H�Q�W���0�H�D�V�X�U�H�� �0�R�Q�L�W�R�U�L�Q�J�����$�G�G�L�W�L�R�Q�D�O��
�6�X�U�Y�H�\���5�H�T�X�L�U�H�P�H�Q�W�V��

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\��

�.�H�D�G�E�\�� �&�D�Q�D�O�� �W�K�L�V�� �L�V�� �S�U�H�G�L�F�W�H�G�� �W�R�� �E�H�� �F�R�P�S�D�U�D�E�O�H�� �W�R�� �W�K�H��
�U�H�F�H�Q�W�O�\���F�R�Q�V�W�U�X�F�W�H�G���L�Q�W�D�N�H���I�R�U���.�H�D�G�E�\�������3�R�Z�H�U���6�W�D�W�L�R�Q������
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�U�H�T�X�L�U�H�G�� �G�X�H�� �W�R�� �S�O�D�Q�Q�H�G�� �F�O�R�V�X�U�H�V�� �R�I�� �.�H�D�G�E�\�� �/�R�F�N���� �&�5�7��
�Z�R�X�O�G�� �E�H�� �X�Q�G�H�U�W�D�N�H�Q�� �W�R�� �K�H�O�S�� �L�Q�I�R�U�P�� �W�K�H�� �S�O�D�Q�Q�H�G�� �X�V�H�� �R�I��
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magnitude, position and arrangement of the load itself. The front legs of the crane are 
approximately 2m from the quay edge and the heavy loads that they transmit into the ground 
will generate horizontal pressures that are too great to be safely resisted by the existing wall 
construction. Therefore, the proposed solution is to support those front legs on new piled 
foundations. The piles will transfer the vertical load from the crane outriggers safely into the 
ground below and will effectively not generate any lateral pressures on the wall. 
Given the underlying ground conditions, hydrogeology and site setting, a piling risk 
assessment is likely to be required by the Environment Agency.  

 has been tasked with the construction of the proposed crane foundation, which is 
to comprise CFA piles and large pile caps to provide support to the outriggers of the crane.   

It is envisaged that reinforced concrete (óRCô) works would be carried out in the manner as 
described below. It is assumed that some form of exploration works will be carried out to 
determine the position and line of the anchor bars so that they can be marked on site and 
avoided during the piling works. 

The main elements of the Works are: 

¶ Break up existing slab in areas of new pile caps;
¶ Install piling construction platform (layer of graded stone) over area for piling rig
operations; this is to be provided unless it can be proven that the existing slab is
capable of carrying the piling rig loads and pressures;

¶ Install new RC piles as required by the design. It is envisaged that Continuous Flight
Auger (CFA) piles will be used on this project. These are formed by drilling the auger
into the required depth, then as the auger is removed, concrete is pumped in. When
the auger is fully removed, and while the concrete is still wet, a reinforcing cage is
inserted;

¶ Temporary soil support (e.g. trench sheets) are installed around the edges of the pile
caps and the ground within is excavated down to the required formation level;

¶ At this point the piles themselves are trimmed down to the required design height (cut-
off level);

¶ The reinforcement cage for the pile caps is fixed on top of the piles. Where necessary
new reinforcing bars will be drilled and fixed into the cut side face of the existing RC
slab to tie it into the new pile cap;

¶ Concrete is poured to form the new pile cap. The top of concrete level will match that
of the surrounding concrete; and,

¶ Once the pile cap has sufficiently cured/set it can be loaded with the crane outriggers.
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2 SITE SETTING 

2.1 Site Location and Description 

Site Address Trent Side, Keadby, Scunthorpe DN17 
National Grid 
Reference 483500, 411400 

Site Setting 

North west: Trent Side (B1392 road) with commercial/ industrial 
developments beyond; 
East: River Trent; 
South: Stainforth and Keadby Canal, with locks, and wharf beyond.  

Site 
Description 

The site is currently a wharf, predominantly concrete-surfaced and 
located immediately north west of the junction of the River Trent and the 
Stainforth and Keadby Canal; the eastern boundary comprises the 
existing wharf. Several one/two storey buildings are located in the 
southern section of the site. 

The site is currently ostensibly flat and level, except for a low grassed 
bund (flood defence?) along the north western margin, with the road 
beyond. 

The proposed crane spreader bases are to be located in the eastern 
margin of the site adjoining the river. 

A site location plan is presented as Figure 1. 

Figure 1: Site Location (from OS ñLandrangerò Series). 

Site Location 

Reproduced from Ordnance Survey 1:25,000 with the 
permission of Ordnance Survey È on behalf of the 
Controller of Her Majesty's Stationary Office É Crown 
copyright (2008) All Rights Reserved Licence number 
100035365 
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The current site layout is shown on the plan presented as Figure 2. 

Figure 2: Current site layout (satellite image) ï for key see Table 1 

2.2 Proposed Development 

As previously described, the proposed works at the site comprise the installation of CFA piles 
and large pile caps in the existing wharf/quayside, to create new foundations to provide 
support outriggers of the crane that will be used to offload heavy pieces of equipment from 
vessels moored in the River Trent.  

The equipment will then be placed onto specialised multi-axle vehicles for onward 
transportation to the nearby Keadby Power Station site. This is located some 500m to the 
west of the subject site. 

The proposed development layout is shown on the site plan presented as Figure 3. 

AQ1, V1, 
ASBB1 

V2 

N1 

SW1 

SW2SW3
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Figure 3: Crane Formation Layout (see also Drawing L1057-001-01) 

2.3 Key Parties and Personnel 

Client 
Address 
Contact 

Site Owner 
Telephone No 
Email 

Environmental 
Consultant 
Project Manager 
Address 
Telephone No 
Email 
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Ecologist TBC 
Project Manager TBC 
Telephone No TBC 
Email TBC 

Site Principal 
Contractor TBC 

Contractor Lead 
Contact TBC 

Site Manager TBC Tel: TBC 
Health and Safety 
Coordinator TBC Tel: TBC 

Fire Safety 
Coordinator TBC Tel: TBC 

Recycling / Waste 
Coordinator Tel: TBC 

Site Telephone No. TBC 
Site Email TBC 

3 ENVIRONMENTAL MONITORING AND SAMPLING 

3.1 Environmental Monitoring 

The main areas covered by this Construction Environmental Management Plan will comprise 
the following; baseline monitoring will be carried out and mitigation measures will be 
implemented prior to commencing the Works. 

¶ Pollution, to include surface water quality in the adjacent watercourses;
¶ Air quality to include dust, volatile organic compounds and airborne asbestos fibres;
¶ Vibration;
¶ Noise; and,
¶ Ecology.

Measurements will be undertaken using real time/visual methods during periods when 
excavation and ground works (including piling) are being undertaken, and monitoring 
frequencies are likely to be increased depending on the nature of on-site works. Air quality 
monitoring will be on a continuous basis; asbestos monitoring (if required) will be on an 8 
hour cycle. 

These methods have their limitations in terms of accuracy, limits of detection and ability to 
differentiate between compounds, but are required to assess compliance with short-term 
exposure standards and address problems early on - timely action can be taken to prevent 
complaints and avoid causing concern for those working in the vicinity of the site.  

Within the site boundary, dust monitoring shall be carried out by the use of a visual 
assessment of fugitive dust emissions, and a subjective assessment of odour strength and 
character at offsite locations will be undertaken. 
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5.2 Risk Assessment Method Statement 

The Main Contractor is to prepare a Risk Assessment Method Statement (RAMS) prior to 
commencement of site works. All personnel who will be on site must be made aware of the 
RAMS through a formal induction. A copy of the RAMS should be available in the site office 
for anyone to access and refer to at any moment. 

All personnel on site must sign in and out of site at the beginning and end of each working 
day. 

5.3 Emergency Response Plan 

5.4 Fire Safety 

Each year there are hundreds of fires on construction sites, potentially putting the lives of 
workers and members of the public at risk. Fire safety in construction is about preventing 
fires from starting and ensuring people's safety if they do. The HSE has published a Fire 
Safety in Construction document (Second edition, published 2010).  This document explains 
how everyone involved in construction projects can comply with their legal duties relating to 
fire risks.  It is aimed at all those with a role for developing and managing construction sites, 
including clients and designers, and is relevant to all construction projects. 

Appendices 3 and 4 of the ñFire Safety in Constructionò document cover: 

¶ Summary of basic precautions for all sites and additional precautions for higher
risk sites; and,

¶ Who does what?

Fire Risk Assessment 

Legislation requires a suitable and sufficient fire risk assessment to be carried out by a 
responsible person (the employer or persons in control). The Regulatory Reform (Fire Safety) 
Order 2005 (FSO) places responsibility for compliance on the óresponsible personô. Article 3 
defines the responsible person as: 
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¶ the employer (for a workplace to any extent under the employerôs control); or
¶ A person who has control of a premises in connection with them carrying out any
trade, business or other undertaking (for profit or not); or

¶ The owner, where the person in control of the premises does not have control in
connection with the carrying on by that person of any trade, business or other
undertaking.

¶ As with assessments of risk from other hazards, the fire risk assessment should
be based on the following approach:

¶ Step 1 ï Identify the hazards.
¶ Step 2 ï Identify people at risk.
¶ Step 3 ï Evaluate, remove, reduce and protect from risk.
¶ Step 4 ï Record, plan, inform, instruct and train.
¶ Step 5 ï Review.

Fire Precautions 

The Fire Safety in Construction document outlines a number of precautions that should be 
considered within the fire risk assessment. This should be reviewed and incorporated into the 
site RAMS:  

¶ Emergency signs must be clearly displayed and exit routes must be kept clear;
¶ Fire alarms must be fully functional with routine (weekly) checks and tests by a
nominated and competent person;

¶ Sufficient and appropriate fire-fighting equipment should be available on site to
deal with all potential fire hazards presented by the site;

¶ For a typical spread of fire hazards, the following is considered to provide a
reasonable level of cover per 200 m2 of floor area, with no fewer than two each
of (a) and (b) on each floor:
o One 9 litre water or foam; and
o One CO2 extinguisher (at least 1.1 kg).

¶ Emergency escape lighting should be installed to illuminate escape routes, fire-
fighting equipment and emergency signage;

¶ Fire notices should be concise and clearly displayed across the site. Notices
should include as a minimum:
o Details of how to raise the alarm (e.g. ñShout óFireôò);
o Contact number for fire service (day and night);
o Location of emergency assembly point; and,
o Name of site Fire Safety Coordinator / Fire Warden.
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Figure C.2 - A selection of fire extinguishers. Fire extinguishers complying with BS 

EN 3 are red with a coloured zone identifying the extinguishing agent (e.g. blue for 

dry powder) 

Legal and enforcement responsibilities 

Several pieces of legislation govern fire safety for construction sites and construction 
activities. The overarching health and safety requirements during construction work, which 
include fire safety, are provided by the Construction (Design and Management) Regulations 
2015. 

Other legislation covering fire safety includes: 

¶ The Regulatory Reform (Fire Safety) Order 2005 (FSO) in England and Wales;
¶ The Dangerous Substances and Explosive Atmospheres Regulations 2002
(DSEAR);

¶ Fire Safety (Employeeôs Capabilities) (England) Regulations 2010. (These
Regulations require that employers must take account of an employeeôs
capabilities as regards fire safety in entrusting tasks to them.)

These make detailed requirements for fire safety, which also apply to work incidental to the 
construction activity, e.g. provision of office and welfare facilities. 

5.5 Site Rules and Regulations 

The site will be managed by a full time project management team which will be responsible 
for the Health and Safety of all personnel on site. They will be backed up by the head office 
based senior management team and by the Health and Safety Manager on a visiting basis. 

All personnel will comply with the rules and regulations laid down in the Site Rules. 
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¶ Consideration should be given to the surrounding developments, which includes
residential properties near the site;

¶ The site is located immediately north of a swing bridge; and,
¶ The site is located off a 30mph limit road.

Real-time route planning (e.g. via Google Maps or smart satellite navigation systems) is 
strongly recommended before and during all road journeys. 

It is expected that all site personnel, visitors and delivery vehicles will adhere to a stipulated 
speed limit on approach to the site. Drivers are required to drive in a manner that minimises 
vehicle noise, emission and to be considerate of other road users. 

All drivers and pedestrians are to know and understand the routes and traffic rules on site. 
Standard road signs are to be used where appropriate. Induction training is to be provided for 
drivers, workers and visitors and instructions sent out to visitors before their visit. 

All plant and vehicles to be used on site should only be operated by suitably trained and 
qualified personnel (e.g. CPCS card holders). 

Parking 

There is very limited parking available on the roads directly surrounding the site. The 
contractor is to create a designated parking area which would allow for parking of the 
workforce and of plant machinery.  In addition, site personnel, operatives and visitors will be 
encouraged to consider vehicle sharing in view of limited parking available on the site.  

Parking will only be allowed in designated parking areas and vehicle drivers are to avoid 
blocking intersections or side roads. The site is near a residential area and priority should be 
given to local residents and users of neighbouring facilities. 

Loading and Unloading of Plant and Materials 

Deliveries for plant and materials will access the site via the entrance/exit off Trent Side. 
Deliveries must only take place within the site working hours discussed in Section 4.16. The 
importance of ensuring that safe traffic movement around site should be outlined to all staff 
and site personnel in an attempt to minimise unnecessary turning or manoeuvring at the site.  

If site personnel are directing vehicle movement they must be sufficiently trained as a banks-
man/signaller. The need for vehicles to reverse out of the site onto public highways should be 
avoided where possible as reversing is a major cause of fatal accidents. Due to the size of 
the site deliveries should be kept to a minimum.  

However the inbound site construction materials will be of a limited quantity comprised of 
rebar for the piles, pile caps, and concrete.  Thus there is anticipated to be a limited delivered 
entering site and these deliveries will occur over short time periods during peak 
construction/piling activities.  

Storage of Plant and Materials 

A good standard of housekeeping is required across the site, however particularly within 
plant and material storage areas.  











Railway Wharf, Keadby 
Construction Environmental Management Plan 

Report No 4686R001-3 

 

September 2019 Report No 4686R001-2 
  

 

 

 

 

 

 

 

APPENDIX A 
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APPENDIX C 
Emergency Response Plan  
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