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

�P�R�U�H���P�D�Q�D�J�H�D�E�O�H����
��
�/�D�N�H�V�� �±�� �+�D�P�� �/�D�N�H���� �/�D�N�H�� �1�H�W�W�D�� �D�Q�G�� �/�L�W�W�O�H�� �&�R�R�Q���/�D�N�H��
���D�O�V�R�� �N�Q�R�Z�Q�� �D�V�� �6�R�X�W�K�� �&�R�R�Q�� �/�D�N�H���� �D�U�H�� �O�R�F�D�W�H�G�� �H�Q�W�L�U�H�O�\��
�Z�L�W�K�L�Q�� �W�K�H���&�L�W�\�������&�R�R�Q���/�D�N�H���L�V���O�R�F�D�W�H�G���L�Q���S�R�U�W�L�R�Q�V���R�I���+�D�P��
�/�D�N�H�����(�D�V�W���%�H�W�K�H�O�� �D�Q�G�� �&�R�O�X�P�E�X�V���� �� �$�O�O�� �O�D�N�H�V�� �D�U�H���V�O�L�J�K�W�O�\��
�H�X�W�U�R�S�K�L�F�������+�D�P���/�D�N�H���L�V���D�H�U�D�W�H�G���L�Q���W�K�H���Z�L�Q�W�H�U���W�R���S�U�H�Y�H�Q�W��
�Z�L�Q�W�H�U�� �N�L�O�O�� �R�I�� �I�L�V�K���� �� �,�W�� �D�O�V�R�� �K�D�V�� �D�� �6�W�D�W�H���R�Z�Q�H�G���V�S�D�Z�Q�L�Q�J��
�D�U�H�D�� �D�Q�G�� �L�V�� �D�� �I�L�V�K�� �E�U�H�H�G�L�Q�J�� �V�W�R�F�N�� �V�R�X�U�F�H���� �� �6�K�R�U�H�O�L�Q�H��
�P�D�Q�D�J�H�P�H�Q�W�� �S�U�D�F�W�L�F�H�V�� �L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �U�H�P�R�Y�D�O�� �R�I�� �D�T�X�D�W�L�F��
�D�Q�G���U�L�S�D�U�L�D�Q���]�R�Q�H���Y�H�J�H�W�D�W�L�R�Q���D�Q�G���X�V�H���R�I���O�D�Z�Q���I�H�U�W�L�O�L�]�H�U�V���D�U�H��
�D�O�V�R���I�D�F�W�R�U�V���D�I�I�H�F�W�L�Q�J���Z�D�W�H�U���T�X�D�O�L�W�\����
��
�'�U�D�L�Q�D�J�H�� �6�\�V�W�H�P�� �±�� �&�R�R�Q�� �&�U�H�H�N�� �K�D�V�� �E�H�H�Q�� �P�R�G�L�I�L�H�G�� �W�R��
�G�U�D�L�Q���S�D�U�W�V���R�I���W�K�H���&�L�W�\���D�Q�G���L�V���S�D�U�W���R�I���D���O�D�U�J�H�U���P�D�Q�����P�D�G�H��
�G�U�D�L�Q�D�J�H�� �V�\�V�W�H�P�� �W�K�D�W�� �D�O�O�R�Z�V�� �P�X�F�K�� �R�I�� �W�K�H�� �O�D�U�J�H�O�\�� �I�O�D�W��
�O�D�Q�G�V�F�D�S�H�� �W�R�� �E�H�� �X�V�H�G�� �I�R�U�� �D�J�U�L�F�X�O�W�X�U�D�O�� �S�X�U�S�R�V�H�V���� �� �&�R�R�Q��
�&�U�H�H�N���U�X�Q�V���I�U�R�P���1�R�U�W�K�H�D�V�W���W�R���6�R�X�W�K�Z�H�V�W���W�K�U�R�X�J�K���W�K�H���&�L�W�\��
�D�Q�G���L�V���W�K�H���V�X�U�I�D�F�H���Z�D�W�H�U���R�X�W�O�H�W�� �I�R�U�� �+�D�P�� �/�D�N�H�� �D�Q�G�� �/�D�N�H��
�1�H�W�W�D�������7�K�H���V�O�R�S�H���R�I���&�R�R�Q���&�U�H�H�N���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\�����������I�H�H�W��
�S�H�U���P�L�O�H���W�K�U�R�X�J�K���+�D�P���/�D�N�H�������7�K�H���&�L�W�\���F�R�Q�W�D�L�Q�V���D���F�R�P�S�O�H�[��
�Q�H�W�Z�R�U�N���R�I���6�W�D�W�H�����&�R�X�Q�W�\�����&�L�W�\���D�Q�G���S�U�L�Y�D�W�H���G�L�W�F�K�H�V���G�D�W�L�Q�J��
�W�R�����������������0�X�F�K���R�I���W�K�H���G�L�W�F�K�H�V���D�U�H���V�L�O�W�H�G���L�Q�����R�Y�H�U�J�U�R�Z�Q���Z�L�W�K��
�W�U�H�H�V���D�Q�G���E�U�X�V�K���D�Q�G���D�U�H���J�H�Q�H�U�D�O�O�\���L�Q���S�R�R�U���F�R�Q�G�L�W�L�R�Q�������7�K�L�V��
�K�D�V�� �U�D�L�V�H�G�� �F�R�Q�F�H�U�Q�V�� �Z�L�W�K�� �V�W�R�U�P�Z�D�W�H�U�� �P�D�Q�D�J�H�P�H�Q�W�� �D�Q�G��
�I�O�R�R�G�L�Q�J���D�V���D�J�U�L�F�X�O�W�X�U�D�O���O�D�Q�G���L�V���F�R�Q�Y�H�U�W�H�G���W�R���X�U�E�D�Q���X�V�H�V����
��
�:�D�W�H�U�V�K�H�G�� ���� �0�R�V�W�� �R�I�� �+�D�P�� �/�D�N�H�� �������������� �V�T�X�D�U�H�� �P�L�O�H�V�� �R�U��
�����������S�H�U�F�H�Q�W���R�I���W�K�H���&�L�W�\�����L�V���O�R�F�D�W�H�G���Z�L�W�K�L�Q���W�K�H���&�R�R�Q���&�U�H�H�N��
�:�D�W�H�U�V�K�H�G�� �'�L�V�W�U�L�F�W�� ���&�&�:�'������ �� �6�P�D�O�O�� �S�R�U�W�L�R�Q�V�� �R�I�� �W�K�H��
�Q�R�U�W�K�H�U�Q���S�D�U�W���R�I���+�D�P���/�D�N�H���D�U�H���O�R�F�D�W�H�G���L�Q���W�K�H���6�X�Q�U�L�V�H���5�L�Y�H�U��
�:�D�W�H�U�V�K�H�G�� �0�D�Q�D�J�H�P�H�Q�W�� �2�U�J�D�Q�L�]�D�W�L�R�Q�� ���6�5�:�0�2���� ������������
�V�T�X�D�U�H�� �P�L�O�H�V�� �R�U�� �������� �S�H�U�F�H�Q�W���� �D�Q�G�� �W�K�H�� �8�S�S�H�U�� �5�X�P�� �5�L�Y�H�U��
�:�D�W�H�U�V�K�H�G���0�D�Q�D�J�H�P�H�Q�W���2�U�J�D�Q�L�]�D�W�L�R�Q�����8�5�5�:�0�2����������������
�V�T�X�D�U�H���P�L�O�H�V���R�U�����������S�H�U�F�H�Q�W������
��
�7�K�H���P�L�V�V�L�R�Q���R�I���W�K�H���&�&�:�'���L�V���W�R���P�D�Q�D�J�H���J�U�R�X�Q�G�Z�D�W�H�U���D�Q�G��
�W�K�H�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�� �G�U�D�L�Q�D�J�H�� �V�\�V�W�H�P�� �W�R�� �S�U�H�Y�H�Q�W�� �S�U�R�S�H�U�W�\��
�G�D�P�D�J�H���� �P�D�L�Q�W�D�L�Q�� �K�\�G�U�R�O�R�J�L�F�� �E�D�O�D�Q�F�H�� �D�Q�G�� �S�U�R�W�H�F�W�� �Z�D�W�H�U��
�T�X�D�O�L�W�\�� �I�R�U�� �W�K�H�� �V�D�I�H�W�\�� �D�Q�G�� �H�Q�M�R�\�P�H�Q�W���R�I�� �F�L�W�L�]�H�Q�V���D�Q�G���W�K�H��
�S�U�H�V�H�U�Y�D�W�L�R�Q�� �D�Q�G�� �H�Q�K�D�Q�F�H�P�H�Q�W�� �R�I�� �Z�L�O�G�O�L�I�H�� �K�D�E�L�W�D�W���� �� �7�K�H��
�'�L�V�W�U�L�F�W���L�P�S�O�H�P�H�Q�W�V���L�W�V���P�L�V�V�L�R�Q���W�K�U�R�X�J�K���L�W�V���&�R�P�S�U�H�K�H�Q�V�L�Y�H��
�3�O�D�Q�� �D�Q�G�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�� �S�O�D�Q���� �� �7�K�H�� �6�:�3�3�3�� �D�Q�G�� �6�:�0�3��
�S�U�R�W�H�F�W���V�X�U�I�D�F�H�� �D�Q�G�� �J�U�R�X�Q�G�Z�D�W�H�U���U�H�V�R�X�U�F�H�V���W�K�U�R�X�J�K���J�R�D�O�V��
�D�Q�G�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �W�K�D�W�� �V�X�S�S�O�H�P�H�Q�W�� �W�K�H�� �&�R�R�Q�� �&�U�H�H�N��
�:�D�W�H�U�V�K�H�G���'�L�V�W�U�L�F�W���5�X�O�H�V���D�Q�G���6�:�3�3�3����
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�����������&�R�P�S�U�H�K�H�Q�V�L�Y�H���3�O�D�Q��
���������������������������������������������������������3�D�J�H������������

���&�L�W�\���R�I���+�D�P���/�D�N�H��

�� �� ��
���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���5�H�V�R�X�U�F�H�V��
����

��
��������
��

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

��

��
�$�G�G�L�W�L�R�Q�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���,�V�V�X�H�V��
��
�2�Q�H�� �$�F�U�H�� �/�R�W�� �6�L�]�H�� �L�V�� �&�U�L�W�L�F�D�O�� �L�Q�� �D�G�G�L�W�L�R�Q�� �W�R�� �R�W�K�H�U��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���S�U�R�W�H�F�W�L�R�Q���P�H�D�V�X�U�H�V�������3�U�R�W�H�F�W�L�R�Q���R�I���R�S�H�Q��
�V�S�D�F�H���W�K�U�R�X�J�K���P�D�L�Q�W�D�L�Q�L�Q�J���W�K�H���R�Q�H���D�F�U�H���O�R�W���P�L�Q�L�P�X�P�V���L�V���D��
�F�U�L�W�L�F�D�O�� �H�O�H�P�H�Q�W�� �L�Q�� �S�U�H�V�H�U�Y�L�Q�J�� �W�K�H�� �&�L�W�\�¶�V�� �U�X�U�D�O�� �F�K�D�U�D�F�W�H�U������
�+�R�Z�H�Y�H�U���� �D�G�G�L�W�L�R�Q�D�O�� �P�H�D�V�X�U�H�V�� �D�U�H�� �Q�H�H�G�H�G�� �W�R�� �H�Q�V�X�U�H�� �W�K�H��
�&�L�W�\�¶�V���U�H�P�D�L�Q�L�Q�J���K�L�J�K���T�X�D�O�L�W�\���U�H�V�R�X�U�F�H�V���D�U�H���S�U�R�W�H�F�W�H�G���I�U�R�P��
�Q�H�J�D�W�L�Y�H���L�P�S�D�F�W�V����
��
�6�R�G�I�L�H�O�G�� �'�H�Y�H�O�R�S�P�H�Q�W���� �:�H�W�O�D�Q�G�V�� �	�� �3�H�D�W�� �6�R�L�O�V���� �� �6�R�G��
�I�L�H�O�G�V���S�U�R�Y�L�G�H���W�K�H���&�L�W�\�� �Z�L�W�K���D���X�Q�L�T�X�H���D�Q�G���Y�D�O�X�D�E�O�H���R�S�H�Q��
�V�S�D�F�H���D�P�H�Q�L�W�\�������$�V���V�R�L�O�V���L�Q���W�K�H�V�H���D�U�H�D�V���E�H�F�R�P�H���G�H�S�O�H�W�H�G��
�D�Q�G�� �O�D�Q�G�� �Y�D�O�X�H�V�� �U�L�V�H���� �S�U�H�V�V�X�U�H���W�R���G�H�Y�H�O�R�S���V�R�G���I�L�H�O�G�V���Z�L�O�O��
�L�Q�F�U�H�D�V�H�������6�R�P�H���V�R�G���I�L�H�O�G�V���D�U�H���O�R�F�D�W�H�G���R�Q���S�H�D�W���V�R�L�O�V�����)�L�J�X�U�H��
���������������2�W�K�H�U�V���P�D�\���E�H���O�R�F�D�W�H�G�� �R�Q�� �Z�H�W�O�D�Q�G�V���� �Z�K�L�O�H�� �R�W�K�H�U�V��
�P�D�\�� �E�H�� �O�R�F�D�W�H�G���R�Y�H�U���E�R�W�K���S�H�D�W���V�R�L�O�V���D�Q�G���Z�H�W�O�D�Q�G�V�������3�U�L�R�U��
�W�R�� �G�H�Y�H�O�R�S�P�H�Q�W���� �U�H�J�X�O�D�W�L�R�Q�V�� �U�H�T�X�L�U�H�� �W�K�D�W�� �Z�H�W�O�D�Q�G�V�� �E�H��
�L�G�H�Q�W�L�I�L�H�G�� �D�Q�G�� �G�H�O�L�Q�H�D�W�H�G�������7�K�H���S�U�H�V�H�Q�F�H���R�I���Z�H�W�O�D�Q�G�V���D�Q�G��
�W�K�H���G�H�S�W�K���R�I���S�H�D�W���V�R�L�O�V���Z�L�O�O���D�I�I�H�F�W���G�H�Y�H�O�R�S�P�H�Q�W�����I�H�D�V�L�E�L�O�L�W�\����
�S�R�W�H�Q�W�L�D�O���D�Q�G���S�D�W�W�H�U�Q����
��
�'�H�Y�H�O�R�S�P�H�Q�W���R�Q���S�H�D�W���V�R�L�O�V���Z�R�X�O�G���U�H�T�X�L�U�H���W�K�H���H�[�F�D�Y�D�W�L�R�Q��
�D�Q�G�� �U�H�S�O�D�F�H�P�H�Q�W�� �R�I�� �V�X�F�K�� �V�R�L�O�V���� �� �3�H�D�W�� �V�R�L�O�V�� �K�D�Y�H�� �D�Q��
�L�P�S�R�U�W�D�Q�W���K�\�G�U�R�O�R�J�L�F�D�O���I�X�Q�F�W�L�R�Q���D�Q�G���P�H�U�L�W���V�S�H�F�L�D�O���D�W�W�H�Q�W�L�R�Q��
�L�Q���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���S�U�R�F�H�V�V�������,�W���L�V���H�V�W�L�P�D�W�H�G�� �W�K�D�W�� �W�K�H�� �S�H�D�W��

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

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

���&�L�W�\���R�I���+�D�P���/�D�N�H��

��
�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���5�H�V�R�X�U�F�H�V��

��
��������
��

�$�Q�R�N�D���&�R�X�Q�W�\���K�D�V���W�Z�R���F�R�P�S�R�V�W���V�L�W�H�V���D�Y�D�L�O�D�E�O�H���W�R���&�R�X�Q�W�\��
�U�H�V�L�G�H�Q�W�V�������%�X�Q�N�H�U���+�L�O�O�V���&�R�P�S�R�V�W���6�L�W�H���L�Q���&�R�R�Q���5�D�S�L�G�V���D�Q�G��
�5�L�F�H���&�U�H�H�N���&�K�D�L�Q���R�I���/�D�N�H�V���&�R�P�S�R�V�W���6�L�W�H���L�Q���/�L�Q�R���/�D�N�H�V������
�%�R�W�K���V�L�W�H�V���S�U�R�Y�L�G�H���D���J�R�R�G�� �R�S�W�L�R�Q���I�R�U�� �U�H�V�L�G�H�Q�W�V�� �Z�K�R�� �K�D�Y�H��
�O�D�U�J�H���T�X�D�Q�W�L�W�L�H�V���R�I���O�H�D�Y�H�V���R�U���J�U�D�V�V���F�O�L�S�S�L�Q�J�V���W�K�D�W���D�U�H���X�Q�D�E�O�H��
�W�R���E�H���F�R�P�S�R�V�W�H�G���D�W���K�R�P�H����
��

�3�U�H�Y�H�Q�W�L�R�Q���R�I���F�R�Q�W�D�P�L�Q�D�W�L�R�Q���R�I���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�����Z�K�H�W�K�H�U��
�L�W�V�� �Z�D�W�H�U���� �V�R�L�O�� �R�U�� �D�L�U�� �S�R�O�O�X�W�L�R�Q���� �L�V�� �D�� �S�U�L�R�U�L�W�\���� �� �3�U�D�F�W�L�F�H�V��
�Z�L�W�K�L�Q���W�K�H���F�R�P�P�X�Q�L�W�\���F�D�Q���K�D�Y�H���E�R�W�K���D���O�R�F�D�O���D�Q�G���U�H�J�L�R�Q�D�O��
�H�I�I�H�F�W���R�Q���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�������/�R�F�D�O�O�\���W�K�H�U�H���D�U�H���D�� �Q�X�P�E�H�U���R�I��
�I�D�F�L�O�L�W�L�H�V���W�K�D�W���V�W�R�U�H���D�Q�G���X�V�H���K�D�]�D�U�G�R�X�V���P�D�W�H�U�L�D�O�V���W�K�D�W���K�D�Y�H��
�W�K�H���S�R�W�H�Q�W�L�D�O���W�R���S�R�O�O�X�W�H���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�������)�H�G�H�U�D�O���D�Q�G���6�W�D�W�H��
�U�H�J�X�O�D�W�L�R�Q�V���U�H�T�X�L�U�H���W�K�H�V�H���I�D�F�L�O�L�W�L�H�V���W�R���D�G�G�U�H�V�V���V�W�R�U�D�J�H���D�Q�G��
�K�D�Q�G�O�L�Q�J���R�I���W�K�H�V�H���P�D�W�H�U�L�D�O�V���D�Q�G���G�H�Y�H�O�R�S���D�� �S�O�D�Q���R�I�� �D�F�W�L�R�Q��
�L�Q�� �W�K�H�� �X�Q�O�L�N�H�O�\�� �H�Y�H�Q�W�� �W�K�D�W�� �W�K�H�V�H�� �K�D�U�P�I�X�O�� �V�X�E�V�W�D�Q�F�H�V�� �D�U�H��
�U�H�O�H�D�V�H�G�� �W�R�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�������7�K�H�� �&�L�W�\���� �D�O�R�Q�J�� �Z�L�W�K���W�K�H��
�R�W�K�H�U���U�H�T�X�L�U�H�G���D�X�W�K�R�U�L�W�L�H�V�����V�K�R�X�O�G���E�H���Q�R�W�L�I�L�H�G���L�Q���W�K�H���H�Y�H�Q�W��
�R�I���D���U�H�J�X�O�D�W�H�G���U�H�O�H�D�V�H���W�K�D�W���F�R�X�O�G���S�R�W�H�Q�W�L�D�O�O�\���E�H���K�D�U�P�I�X�O����
��

�7�K�H�U�H���L�V���D�O�V�R���W�K�H���S�R�W�H�Q�W�L�D�O���W�K�D�W���W�K�H�V�H���P�D�W�H�U�L�D�O�V���D�U�H���G�L�V�S�R�V�H�G��
�R�I���L�Q���D�Q���L�O�O�H�J�D�O���P�D�W�W�H�U���V�X�F�K���D�V���G�X�P�S�L�Q�J���L�Q���W�K�H���V�W�R�U�P���V�H�Z�H�U��
�V�\�V�W�H�P�������$�V���S�D�U�W���R�I���W�K�H���&�L�W�\�¶�V���1�3�'�(�6���3�K�D�V�H���,�,���S�H�U�P�L�W�����W�K�H��
�&�L�W�\�� �L�V�� �G�H�Y�H�O�R�S�L�Q�J�� �D�Q�G�� �L�P�S�O�H�P�H�Q�W�L�Q�J�� �D�Q�� �H�G�X�F�D�W�L�R�Q��
�S�U�R�J�U�D�P�� �R�Q�� �W�K�H�� �S�U�R�S�H�U�� �G�L�V�S�R�V�D�O���R�I�� �K�R�X�V�H�K�R�O�G���K�D�]�D�U�G�R�X�V��
�P�D�W�H�U�L�D�O�V����
��

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

�1�R�L�V�H���3�R�O�O�X�W�L�R�Q�������7�K�H���&�L�W�\���K�D�V���D�G�R�S�W�H�G���D�Q�G���H�Q�I�R�U�F�H�V���Q�R�L�V�H��
�U�H�J�X�O�D�W�L�R�Q�V�� �D�V�� �H�V�W�D�E�O�L�V�K�H�G�� �E�\�� �W�K�H�� �0�L�Q�Q�H�V�R�W�D�� �3�R�O�O�X�W�L�R�Q��
�&�R�Q�W�U�R�O���$�J�H�Q�F�\����
��

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

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



�����������&�R�P�S�U�H�K�H�Q�V�L�Y�H���3�O�D�Q��
���������������������������������������������������������3�D�J�H������������

���&�L�W�\���R�I���+�D�P���/�D�N�H��

��
���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������&�R�P�P�X�Q�L�W�\���,�G�H�Q�W�L�W�\��

��
��������
��

�&���� �.�H�\���)�L�Q�G�L�Q�J�V���D�Q�G���7�K�H�P�H�V��
��

�,�Q�I�R�U�P�D�W�L�R�Q�� �Z�D�V�� �F�R�P�S�L�O�H�G�� �I�U�R�P�� �D�� �Y�D�U�L�H�W�\�� �R�I�� �V�R�X�U�F�H�V��
�L�Q�F�O�X�G�L�Q�J���W�K�H���H�[�L�V�W�L�Q�J���7�K�U�L�Y�H���0�6�3�������������3�O�D�Q�������2�X�W�O�L�Q�H�G��
�E�H�O�R�Z���L�V���D���V�X�P�P�D�U�\���R�I���N�H�\���I�L�Q�G�L�Q�J�V���U�H�O�D�W�H�G���W�R���+�D�P���/�D�N�H�¶�V��
�L�G�H�Q�W�L�W�\����
��
�6�H�Q�V�H���R�I���3�O�D�F�H���D�Q�G���,�G�H�Q�W�L�W�\���&�R�Q�Q�H�F�W�H�G���W�R���W�K�H���1�D�W�X�U�D�O��
�(�Q�Y�L�U�R�Q�P�H�Q�W���� ���7�K�H�� �&�L�W�\�� �R�I�I�H�U�V�� �D�� �G�L�Y�H�U�V�H�� �Q�D�W�X�U�D�O��
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�D�Q�G���D�F�W�L�Y�H���V�R�G���I�L�H�O�G�V���W�K�D�W���F�R�Q�W�U�L�E�X�W�H���W�R�� �W�K�H���D�H�V�W�K�H�W�L�F���R�S�H�Q��
�V�S�D�F�H�� �R�I�� �W�K�H�� �&�L�W�\���� �� �7�K�H�� �Q�D�W�X�U�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G��
�D�E�X�Q�G�D�Q�W�� �Z�L�O�G�O�L�I�H�� �D�U�H�� �Y�L�H�Z�H�G�� �E�\�� �P�D�Q�\�� �D�V�� �W�K�H�� �P�D�L�Q��
�F�R�Q�W�U�L�E�X�W�R�U�� �W�R�� �W�K�H�� �&�L�W�\�¶�V�� �U�X�U�D�O�� �F�K�D�U�D�F�W�H�U�� �D�Q�G�� �Z�K�\�� �W�K�H�\��
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�V�H�S�W�L�F�� �D�Q�G�� �Z�D�W�H�U�� �V�\�V�W�H�P�V���� �� �3�U�R�W�H�F�W�L�R�Q�� �R�I�� �L�Q�G�L�Y�L�G�X�D�O��
�S�U�R�S�H�U�W�\�� �U�L�J�K�W�V�� �D�Q�G�� �D�X�W�R�Q�R�P�\�� �D�U�H�� �L�P�S�R�U�W�D�Q�W�� �Y�D�O�X�H�V��
�D�I�I�H�F�W�L�Q�J�� �O�D�Q�G�� �X�V�H���D�Q�G�� �J�U�R�Z�W�K������ �5�H�V�L�G�H�Q�W�V�� �D�U�H�� �S�U�R�X�G�� �R�I��
�W�K�H�L�U���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�Q�G���J�H�Q�H�U�D�O�O�\���K�D�S�S�\���Z�L�W�K���L�W�V���F�R�V�W��
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�1�H�L�J�K�E�R�U�K�R�R�G�V�� �D�U�H�� �V�D�I�H���� �T�X�L�H�W�� �D�Q�G�� �G�D�U�N�������7�K�H�� �O�D�U�J�H���O�R�W�V��
�Z�L�W�K�� �D�P�S�O�H�� �³�H�O�E�R�Z�� �U�R�R�P�´�� �S�U�R�Y�L�G�H�� �D�� �T�X�L�H�W�� �D�Q�G��
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�X�Q�L�W�V�� �E�X�L�O�W���L�Q�F�U�H�D�V�H�G���I�U�R�P���W�K�H���O�R�Z���L�Q�������������W�K�U�X�������������D�Q�G��
�K�D�V�� �V�L�Q�F�H�� �O�H�Y�H�O�H�G�� �R�I�I���� �� �7�K�H�� �D�Y�H�U�D�J�H�� �Q�X�P�E�H�U�� �R�I�� �Q�H�Z��
�U�H�V�L�G�H�Q�W�L�D�O���E�X�L�O�G�L�Q�J���S�H�U�P�L�W�V���E�H�W�Z�H�H�Q�������������D�Q�G�������������L�V��������
�S�H�U���\�H�D�U������
��

�7�D�[�� �%�D�V�H�� �L�V�� �+�L�J�K�O�\�� �'�H�S�H�Q�G�H�Q�W�� �R�Q�� �5�H�V�L�G�H�Q�W�L�D�O�� �8�V�H�V������
�1�L�Q�H�W�\�� �S�H�U�F�H�Q�W�� �R�I�� �W�K�H�� �&�L�W�\�¶�V�� �W�D�[�D�E�O�H�� �P�D�U�N�H�W�� �Y�D�O�X�H�� �L�V��
�G�H�U�L�Y�H�G���I�U�R�P���U�H�V�L�G�H�Q�W�L�D�O���X�V�H�V�������7�K�L�V���L�V���V�L�J�Q�L�I�L�F�D�Q�W�O�\���K�L�J�K�H�U��
�W�K�D�Q���$�Q�R�N�D���&�R�X�Q�W�\���Z�K�H�U�H���������S�H�U�F�H�Q�W���R�I���W�K�H���W�D�[�D�E�O�H���P�D�U�N�H�W��
�Y�D�O�X�H���L�V���I�U�R�P���U�H�V�L�G�H�Q�W�L�D�O���X�V�H�V�������+�H�D�Y�\���G�H�S�H�Q�G�H�Q�F�H���R�Q���R�Q�H��
�O�D�Q�G�� �X�V�H�� �V�H�F�W�R�U�� �P�D�N�H�V�� �W�K�H�� �&�L�W�\�� �P�R�U�H�� �Y�X�O�Q�H�U�D�E�O�H�� �W�R��
�H�F�R�Q�R�P�L�F���Y�D�U�L�D�E�L�O�L�W�\���D�Q�G���I�O�X�F�W�X�D�W�L�R�Q�V����

�$�� �6�L�J�Q�L�I�L�F�D�Q�W���3�R�U�W�L�R�Q���R�I�� �W�K�H�� �&�L�W�\�� �L�V�� �1�R�W�� �6�X�L�W�D�E�O�H���)�R�U��
�'�H�Y�H�O�R�S�P�H�Q�W�������1�H�D�U�O�\���R�Q�H���W�K�L�U�G���������������R�I���W�K�H���&�L�W�\���L�V���Q�R�W��
�V�X�L�W�D�E�O�H���I�R�U�� �G�H�Y�H�O�R�S�P�H�Q�W���G�X�H�� �W�R�� �Z�H�W�O�D�Q�G�V���D�Q�G���S�R�R�U���V�R�L�O�V��
���K�\�G�U�L�F���R�U���S�H�D�W�\���P�X�F�N�\���V�R�L�O�V���������$�S�S�U�R�[�L�P�D�W�H�O�\���������S�H�U�F�H�Q�W��
�R�I�� �W�K�H�� �O�D�Q�G�� �D�U�H�D�� �R�I�� �W�K�H�� �&�L�W�\�� �K�D�V�� �E�H�H�Q�� �G�H�Y�H�O�R�S�H�G��
���D�F�F�R�U�G�L�Q�J���W�R���$�Q�R�N�D���&�R�X�Q�W�\���W�D�[���D�V�V�H�V�V�P�H�Q�W���U�H�F�R�U�G�V���������7�K�H��
�U�H�P�D�L�Q�L�Q�J�������� �S�H�U�F�H�Q�W���R�I���W�K�H���&�L�W�\�����R�U���D�S�S�U�R�[�L�P�D�W�H�O�\��������������
�D�F�U�H�V���� �L�V�� �X�Q�G�H�Y�H�O�R�S�H�G�� �D�Q�G�� �V�X�L�W�D�E�O�H�� �I�R�U�� �G�H�Y�H�O�R�S�P�H�Q�W��
���)�L�J�X�U�H�����������������$�E�R�X�W���K�D�O�I���R�I���W�K�L�V���O�D�Q�G���F�R�X�O�G���S�R�W�H�Q�W�L�D�O�O�\���E�H��
�G�H�Y�H�O�R�S�H�G�� �D�I�W�H�U�� �D�F�F�R�X�Q�W�L�Q�J�� �I�R�U�� �D�F�F�H�V�V�� �D�Q�G�� �G�U�D�L�Q�D�J�H��
�H�D�V�H�P�H�Q�W�V�� �D�Q�G�� �I�U�D�J�P�H�Q�W�H�G�� �D�U�H�D�V�� �W�R�R�� �V�P�D�O�O�� �W�R�� �E�H��
�G�H�Y�H�O�R�S�H�G����
��
�6�X�U�I�D�F�H���D�Q�G���*�U�R�X�Q�G�Z�D�W�H�U���4�X�D�O�L�W�\�������*�U�D�G�X�D�O���G�H�J�U�D�G�D�W�L�R�Q��
�R�I�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�� �L�Q�� �&�R�R�Q�� �/�D�N�H�� �L�V�� �D�� �F�R�Q�F�H�U�Q�� �W�R�� �P�D�Q�\������
�,�Q�Y�D�V�L�Y�H���S�O�D�Q�W�V���D�Q�G�� �V�K�R�U�H�O�D�Q�G���P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V�� �D�U�H��
�S�U�R�E�D�E�O�H���F�D�X�V�H�V���R�I���G�H�J�U�D�G�L�Q�J���Z�D�W�H�U���T�X�D�O�L�W�\����
��
�9�D�U�\�L�Q�J�� �W�\�S�H�V�� �R�I�� �G�H�Y�H�O�R�S�P�H�Q�W�� �&�K�D�U�D�F�W�H�U�L�]�H�� �7�U�X�Q�N��
�+�L�J�K�Z�D�\�� �������� ���/�D�Q�G�� �X�V�H�V�� �D�O�R�Q�J�� �7�U�X�Q�N�� �+�L�J�K�Z�D�\�� ������ �D�U�H��
�F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���D���Z�L�G�H���P�L�[���R�I���E�X�V�L�Q�H�V�V�H�V���D�Q�G���T�X�D�O�L�W�\���R�I��
�G�H�Y�H�O�R�S�P�H�Q�W�������8�V�H�V���U�D�Q�J�H���I�U�R�P���U�H�V�W�D�X�U�D�Q�W�V���D�Q�G���F�R�P�P�H�U�F�L�D�O��
�V�H�U�Y�L�F�H�V�� �W�R�� �O�L�J�K�W�� �L�Q�G�X�V�W�U�L�D�O�� �D�Q�G�� �U�H�F�U�H�D�W�L�R�Q�D�O��
�H�T�X�L�S�P�H�Q�W���Y�H�K�L�F�O�H�� �V�D�O�H�V�� �O�R�W�V���� �� �0�D�Q�\�� �R�O�G�H�U�� �V�W�U�X�F�W�X�U�H�V��
�U�H�P�D�L�Q���D�Q�G���F�R�Q�W�U�D�V�W���Z�L�W�K���U�H�F�H�Q�W�O�\���E�X�L�O�W���I�D�F�L�O�L�W�L�H�V���W�K�D�W���P�H�H�W��
�X�S�J�U�D�G�H�G���S�H�U�I�R�U�P�D�Q�F�H���V�W�D�Q�G�D�U�G�V����
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�����������&�R�P�S�U�H�K�H�Q�V�L�Y�H���3�O�D�Q��
���������������������������������������������������������3�D�J�H������������

���&�L�W�\���R�I���+�D�P���/�D�N�H��

��
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�'�L�V�F�R�Q�Q�H�F�W���%�H�W�Z�H�H�Q���5�X�U�D�O���&�K�D�U�D�F�W�H�U���D�Q�G���&�R�P�P�H�U�F�L�D�O��
�'�H�Y�H�O�R�S�P�H�Q�W�������0�X�F�K���R�I���W�K�H���F�R�P�P�H�U�F�L�D�O���G�H�Y�H�O�R�S�P�H�Q�W���R�Q��
�7 �U �X �Q �N �� �+�L�J�K�Z�D�\���������L�V���S�R�R�U�O�\���P�D�L�Q�W�D�L�Q�H�G���D�Q�G���D�J�L�Q�J���D�Q�G��
�S�U�H�V�H�Q�W�V���D�Q���L�P�D�J�H���W�K�D�W���F�R�Q�I�O�L�F�W�V���Z�L�W�K���W�K�H���K�R�X�V�L�Q�J���T�X�D�O�L�W�\��
�D�Q�G�� �U�X�U�D�O�� �U�H�V�L�G�H�Q�W�L�D�O�� �F�K�D�U�D�F�W�H�U�� �H�[�S�H�U�L�H�Q�F�H�G�� �W�K�U�R�X�J�K�R�X�W��
�P�R�V�W�� �R�I�� �W�K�H�� �&�L�W�\���� �� �7�K�H�U�H�� �L�V�� �D�O�V�R�� �D�� �F�R�Q�F�H�U�Q�� �W�K�D�W�� �D�V�� �Q�H�Z��
�G�H�Y�H�O�R�S�P�H�Q�W���R�U���U�H�G�H�Y�H�O�R�S�P�H�Q�W���R�F�F�X�U�V�����L�W���V�K�R�X�O�G���S�U�R�M�H�F�W���D�Q��
�L�P�D�J�H���F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���O�R�F�D�O���U�X�U�D�O���Y�H�U�Q�D�F�X�O�D�U���D�Q�G���Q�R�W���E�H��
�I�U�D�Q�F�K�L�V�H���D�U�F�K�L�W�H�F�W�X�U�H����
��
�+�R�X�V�L�Q�J���&�K�R�L�F�H�V�������$���O�D�U�J�H���S�R�U�W�L�R�Q���R�I���W�K�H���&�L�W�\�¶�V���K�R�X�V�L�Q�J��
�V�W�R�F�N���L�V�� �V�L�Q�J�O�H���I�D�P�L�O�\�� �U�H�V�L�G�H�Q�W�L�D�O���K�R�P�H�V�������5�H�V�L�G�H�Q�W�V���W�D�N�H��
�S�U�L�G�H���L�Q���W�K�H���&�L�W�\�¶�V���K�R�X�V�L�Q�J���V�W�R�F�N���Z�K�L�F�K���L�V���R�I���R�Y�H�U�D�O�O���K�L�J�K��
�T�X�D�O�L�W�\���D�Q�G���K�D�V���W�K�H���K�L�J�K�H�V�W���R�Y�H�U�D�O�O���K�R�X�V�L�Q�J���Y�D�O�X�H���L�Q���$�Q�R�N�D��
�&�R�X�Q�W�\�������7�K�H���&�L�W�\���G�R�H�V���F�R�Q�W�D�L�Q���D���Z�L�G�H���U�D�Q�J�H���R�I���D�I�I�R�U�G�D�E�O�H��
�V�L�Q�J�O�H���I�D�P�L�O�\���K�R�X�V�L�Q�J���X�Q�L�W�V���U�D�Q�J�L�Q�J���I�U�R�P���P�R�E�L�O�H���K�R�P�H�V���W�R��
�D���O�D�U�J�H���V�W�R�F�N���R�I���K�R�X�V�H�V���E�X�L�O�W���L�Q���W�K�H�����������V���D�Q�G�����������V����
��
�/�L�P�L�W�H�G���&�R�P�P�H�U�F�L�D�O���6�H�U�Y�L�F�H�V�������+�D�P���/�D�N�H���L�V���O�D�U�J�H�O�\�� �D��
�O�R�Z���G�H�Q�V�L�W�\���E�H�G�U�R�R�P���V�X�E�X�U�E�������+�D�P���/�D�N�H���U�H�V�L�G�H�Q�W�V���U�H�O�\���R�Q��
�F�R�P�P�H�U�F�L�D�O���V�H�U�Y�L�F�H�V���L�Q���%�O�D�L�Q�H���D�Q�G���$�Q�G�R�Y�H�U���I�R�U���P�X�F�K���R�I��
�W�K�H�L�U�� �G�D�L�O�\�� �V�H�U�Y�L�F�H�� �Q�H�H�G�V���� �� �&�R�P�P�H�U�F�L�D�O�� �V�H�U�Y�L�F�H�V�� �L�Q�� �+�D�P��
�/�D�N�H���D�U�H���P�R�V�W�O�\���F�H�Q�W�H�U�H�G���D�O�R�Q�J���7�U�X�Q�N���+�L�J�K�Z�D�\�������������6�R�P�H��
�R�I���W�K�H�V�H���E�X�V�L�Q�H�V�V�H�V���D�U�H���$�Q�\�W�L�P�H���)�L�W�Q�H�V�V�����)�L�W�D�K�R�O�L�F���)�L�W�Q�H�V�V����
�-�D�P�� �+�R�S�V�� �*�\�P�Q�D�V�W�L�F�V���� �2�¶�5�H�L�O�O�\�� �$�X�W�R�� �3�D�U�W�V�� �D�Q�G�� �5�D�S�L�G��
�6�S�R�U�W�� �0�D�U�L�Q�H���� �6�R�P�H�� �&�U�R�V�V�W�R�Z�Q�� �%�R�X�O�H�Y�D�U�G�� �D�U�H�D��
�F�R�P�P�H�U�F�L�D�O���E�X�V�L�Q�H�V�V�H�V���D�U�H���+�R�O�L�G�D�\���*�D�V���6�W�D�W�L�R�Q���D�Q�G���'�D�L�U�\��
�4�X�H�H�Q�������7�K�H���S�K�\�V�L�F�D�O���F�K�D�U�D�F�W�H�U���D�Q�G���E�X�L�O�G�L�Q�J���T�X�D�O�L�W�\���R�I���W�K�H��
�7�U�X�Q�N�� �+�L�J�K�Z�D�\�� ������ �F�R�P�P�H�U�F�L�D�O�� �D�U�H�D�� �E�X�V�L�Q�H�V�V�H�V�� �D�U�H�� �L�Q��
�J�H�Q�H�U�D�O���G�H�F�O�L�Q�H���D�Q�G���Q�R�W���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���R�I���W�K�H���J�H�Q�H�U�D�O���K�L�J�K��
�T�X�D�O�L�W�\���K�R�X�V�L�Q�J���L�Q���W�K�H���&�L�W�\����
��

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

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

�$�Y�H�Q�X�H�� �W�R�� �&�R�Q�V�W�D�Q�F�H�� �%�R�X�O�H�Y�D�U�G�� �Z�L�O�O���E�H���S�D�Y�H�G����

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

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
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�3�D�U�N�V�����7�U�D�L�O�V���	���2�S�H�Q���6�S�D�F�H������
��
��
��

�&�R�Q�W�H�Q�W�V��
��

�$���� �2�Y�H�U�Y�L�H�Z��
�%���� �*�R�D�O��
�&���� �.�H�\���)�L�Q�G�L�Q�J�V���D�Q�G���7�K�H�P�H�V��
�'���� �2�E�M�H�F�W�L�Y�H�V���D�Q�G���6�W�U�D�W�H�J�L�H�V��

��
�3�X�U�S�R�V�H��
��

�7�K�H�� �S�X�U�S�R�V�H�� �R�I�� �W�K�L�V�� �F�K�D�S�W�H�U�� �L�V�� �W�R�� �V�X�P�P�D�U�L�]�H�� �K�L�J�K�O�L�J�K�W�V��
�I�U�R�P�� �W�K�H�� �����������3�D�U�N�� �D�Q�G�� �7�U�H�H�� �&�R�P�P�L�V�V�L�R�Q�� �0�D�V�W�H�U�� �3�O�D�Q��
�D�Q�G���L�Q�W�H�J�U�D�W�H���U�H�J�L�R�Q�D�O���W�U�D�L�O���F�R�P�S�R�Q�H�Q�W�V���Q�H�H�G�H�G���I�R�U���U�H�J�L�R�Q�D�O��
�S�O�D�Q�Q�L�Q�J���S�X�U�S�R�V�H�V����
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

�$���� �2�Y�H�U�Y�L�H�Z��
��

�7�K�H���&�L�W�\���K�D�V���������S�D�U�N�V���D�Q�G���D���O�D�U�J�H���J�R�O�I���F�R�X�U�V�H���W�R�W�D�O�L�Q�J����������
�D�F�U�H�V�� �U�H�S�U�H�V�H�Q�W�L�Q�J�� �D�E�R�X�W�� �������� �S�H�U�F�H�Q�W�� �R�I�� �W�K�H�� �&�L�W�\���� �� �,�Q��
�D�G�G�L�W�L�R�Q���� �W�K�H�� �Q�R�U�W�K�H�D�V�W�H�U�O�\�� ������ �D�F�U�H�V�� �R�I�� �W�K�H�� �%�X�Q�N�H�U�� �+�L�O�O�V��

�5�H�J�L�R�Q�D�O�� �3�D�U�N���L�V���O�R�F�D�W�H�G���L �Q���W�K�H���V�R�X�W�K�Z�H�V�W���S�R�U�W�L�R�Q��
�R�I �� �W�K�H�� �&�L�W�\�� �� �� �%�X�Q�N�H�U�� �+�L�O�O�V�� �5�H�J�L�R�Q�D�O�� �3�D�U�N��
�~�Z�Z�Z�� �D�Q�R�N�D�F�R�X�Q�W�\�� �X�V�� �� �� �� �� �%�X�Q�N�H�U�� �+�L�O�O�V��
�5�H�J�L�R�Q�D�O���3�D�U�N�� ���L�V���D�S�S�U�R�[ �L�P�D�W�H�O�\���� �� �� �� �� ���D�F�U�H�V���L �Q��
�V�L�] �H�������+�D�P���/�D�N�H���D�O�V�R���F�R�Q�W�D�L�Q�V���D���O�D�U�J�H���D�P�R�X�Q�W���R�I���S�U�L�Y�D�W�H��
�R�S�H�Q�� �V�S�D�F�H���� �� �7�K�H�� �&�L�W�\�� �K�D�V�� �G�H�Y�H�O�R�S�H�G�� �D�� �S�R�U�W�L�R�Q�� �R�I�� �D��
�F�R�P�S�U�H�K�H�Q�V�L�Y�H�� �W�U�D�L�O�� �S�O�D�Q���� �Z�K�L�F�K�� �L�V�� �G�H�V�L�J�Q�H�G�� �W�R�� �E�H��
�P�X�O�W�L�P�R�G�D�O�� �I�R�U�� �E�R�W�K�� �S�H�G�H�V�W�U�L�D�Q�V�� �D�Q�G�� �E�L�F�\�F�O�L�V�W�V������
�,�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �W�K�H�� �W�U�D�L�O�� �V�\�V�W�H�P�� �D�Q�G�� �I�X�W�X�U�H�� �S�D�U�N��
�L�P�S�U�R�Y�H�P�H�Q�W�V���L�V�� �O�L�P�L�W�H�G�� �G�X�H�� �W�R�� �L�Q�V�X�I�I�L�F�L�H�Q�W�� �I�X�Q�G�L�Q�J��
�V�W�U�H�D�P�V�������7�K�H���N�H�\�� �F�K�D�O�O�H�Q�J�H���Z�L�O�O���E�H�� �W�R�� �E�D�O�D�Q�F�H���H�Y�R�O�Y�L�Q�J��
�&�L�W�\���Q�H�H�G�V���Z�L�W�K���I�X�Q�G�V���D�Y�D�L�O�D�E�O�H���I�R�U���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q����
��

�%���� �*�R�D�O��
��

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

�,�Q�I�R�U�P�D�W�L�R�Q�� �Z�D�V�� �F�R�P�S�L�O�H�G�� �I�U�R�P�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �7�K�U�L�Y�H��
�0�6�3�������������&�R�P�S�U�H�K�H�Q�V�L�Y�H�� �3�O�D�Q�� �D�Q�G�� �W�K�H�� �����������3�D�U�N�� �D�Q�G��
�7�U�H�H���&�R�P�P�L�V�V�L�R�Q���0�D�V�W�H�U���3�O�D�Q����
��
�3�D�U�N���/�D�Q�G���Z�L�W�K���O�L�P�L�W�H�G���)�X�Q�F�W�L�R�Q�D�O�L�W�\��
��

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



�����������&�R�P�S�U�H�K�H�Q�V�L�Y�H���3�O�D�Q��
���������������������������������������������������������3�D�J�H������������

���&�L�W�\���R�I���+�D�P���/�D�N�H��

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������3�D�U�N�V�����7�U�D�L�O�V���	���2�S�H�Q���6�S�D�F�H��
��

��
��������
��

�/�D�U�J�H���5�H�J�L�R�Q�D�O���%�D�O�O���)�L�H�O�G�V��
��

�7�K�H�� �&�L�W�\�� �L�V�� �D�� �U�H�J�L�R�Q�D�O�� �O�R�F�D�W�L�R�Q�� �I�R�U�� �E�D�O�O�� �I�L�H�O�G�V�� �D�Q�G���D�U�H�D��
�U�H�F�U�H�D�W�L�R�Q�D�O���O�H�D�J�X�H�V�������7�K�H���&�L�W�\���P�D�L�Q�W�D�L�Q�V���W�K�H���O�D�U�J�H���/�L�R�Q�V��
�3�D�U�N���P�X�O�W�L���X�V�H���I�D�F�L�O�L�W�\���Q�H�D�U���&�L�W�\���+�D�O�O�����D�V���Z�H�O�O���D�V���W�K�H���O�D�U�J�H��
�+�D�P���/�D�N�H���3�D�U�N�� �R�Q�� �W�K�H�� �V�R�X�W�K���V�K�R�U�H�� �R�I�� �+�D�P�� �/�D�N�H�������7�K�H��
�6�R�G�H�U�Y�L�O�O�H���%�O�D�L�Q�H���$�W�K�O�H�W�L�F���$�V�V�R�F�L�D�W�L�R�Q�����6�%�$�$�����P�D�Q�D�J�H�V��
�U�H�F�U�H�D�W�L�R�Q���S�U�R�J�U�D�P�V���I�R�U���&�L�W�\���\�R�X�W�K����
��
�3�U�L�Y�D�W�H���)�D�F�L�O�L�W�L�H�V��
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I. PURPOSE

The purpose of this Surface Water Management Plan is to meet the requirements for general
permit coverage under the National Pollution Discharge Elimination System (NPDES) Phase II
Storm Water Permit Program (the Permit), developed and administrated by the United States
Environmental Protection Agency (EPA).  This plan meets the requirements for Local Water
Management Plans under Minnesota Statutes 103B and Minnesota Rules 8410, administered by
the Minnesota Board of Water and Soil Resources. This plan is consistent with the goals and
policies of the three watershed management organizations having jurisdiction within the City:
Coon Creek Watershed District (CCWD), Sunrise River Watershed Management Organization
(SRWMO), and Upper Rum River Watershed Management Organizations (URRWMO).

The City is the owner/operator of a Municipal Separate Storm Sewer System (MS4), and as such,
is subject to the requirements of the Minnesota Pollution Control Agency (MPCA) general
permit requirements. This establishes conditions for discharging stormwater into state waters
from MS4s. In order to stay in compliance with the MPCA Permit, the City must fulfill the
requirements of the MS4 Permit and the MPCA approved SWPPP Document. The requirements
have been incorporated into this SWMP.

The primary goal of the SWMP is to:
�x Preserve, protect and to use natural groundwater and surface water storage systems;
�x Minimize expenditures to correct water quality issues;
�x Establish local policies and controls for water management;
�x Prevent soil erosion
�x Protect the wildlife habitat; and
�x Secure additional benefits associated with properly maintaining surface and groundwater.

The Ham Lake Surface Water Management Plan addresses these purposes.
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II. WATER RESOURCES MANAGEMENT RELATED AGREEMENTS

The City of Ham Lake is comprised of one Watershed District and two Watershed Management
Organizations.  The Watershed Management Organizations are the Sunrise River Watershed
Management Organization (SRWMO) and the Upper Rum River Watershed Management
Organization (URRWMO).  The Watershed District is the Coon Creek Watershed District
(CCWD). See Map II – 2, Watershed District and Watershed Management Organizations, for the
watershed and water management organization locations.  CCWD, URRWMO and SRWMO
maintain their own version of the WRAPS form as part of the requirements of MR 8410.0160.
The City of Ham Lake is responsible for enforcing rules adopted by the SRWMO/URRWMO
within the limits shared by Ham Lake and the respective Watershed Management Organization.

A. COON CREEK WATERSHED DISTRICT
The CCWD is the major watershed for the City.  There are 32.27 square miles of the CCWD
located within the City.  The City of Ham Lake is 30.2 percent of the CCWD’s 107 square mile
area.  This 32.27 square mile area is 90.2 percent of the City’s 35.79 square mile area.  The
CCWD was established on May 28, 1959, by order of the Minnesota Water Resources Board
under authorities given by Minnesota Statute Chapter 112.

B. SUNRISE RIVER WATERSHED MANAGEMENT ORGANIZATION
The SRWMO is located in the northeastern corner of the City of Ham Lake.  There are 1.82
square miles of the SRWMO located within the City.  The City of Ham Lake is 2.6 percent of the
SRWMO’s 70.78 square mile area.  This 1.83 square mile area is 5.1 percent of the City’s 35.79
square mile area.  The City of Ham Lake has joined the Cities of Columbus and East Bethel and
the Township of Linwood in a Joint Powers Agreement forming the SRWMO in order to
develop and implement a Watershed Management Plan.  The City of Ham Lake joined the
agreement on February 15, 1995.  A further amended Joint Powers Agreement was executed in
September 2000.  The Joint Powers Agreement was completed under the authority given by
Minnesota Statute Sections 103B.201 through 103B.255 and 471.59.  The City of Ham Lake is
the Local Government Unit (LGU) for that portion of the SRWMO within the City.  The current
Joint Powers Agreement is included in Appendix D.

C. UPPER RUM RIVER WATERSHED MANAGEMENT ORGANIZATION
The URRWMO is located in the northwestern corner of the City of Ham Lake.  There are 1.70
square miles of the URRWMO located within the City.  The City of Ham Lake is 1.3 percent of
the URRWMO’s 126.5 square mile area.  This 1.70 square mile area is 4.7 percent of the City’s
35.79 square mile area.  The City of Ham Lake, along with the Cities of Bethel, East Bethel, Oak
Grove and St. Francis and the Township of Burns, adopted a Joint Powers Agreement in 1991
forming the URRWMO.  The Joint Powers Agreement was formed under the authority given by
Minnesota Statute Sections 103B.201 through 103B.251 and 471.59.  The City of Ham Lake is
the LGU for that portion of the URRWMO within the City.  The current Joint Powers Agreement
is included in Appendix E.
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III. EXECUTIVE SUMMARY

The SWMP for the City of Ham Lake has been developed to meet the applicable regulations and
standards. It lays out the approach to managing the City’s water resources. The plan was
developed using the existing plans of the three watershed management organizations.

The SWMP expresses that the City’s water resources are in good condition and meet the
applicable requirements for management and maintenance efforts. Below is a brief summary of
each section included in the SWMP. Appendices follow the main body of the SWMP as
background material for the document.

LAND AND WATER RESOURCE INVENTORY , provides an inventory of the land and
water resources within the City of Ham Lake, including both natural and manmade water
resources.

ESTABLISHMENT OF GOALS AND POLICIES, outlines surface water management
related goals and policies of the City of Ham Lake which address the needs of the City, as well
as County, regional, state and federal agencies. These goals and policies are in the areas of water
quality, water quantity, wetlands, public education and the ditch systems.

RELATION OF GOALS AND POLICIES TO LOCAL, REGIONAL, STATE AND
FEDERAL PLANS, GOALS AND PROGRAMS, outlines how the goals and policies of the
City of Ham Lake relate to the County, regional, state and federal goals and policies.

ASSESSMENT OF PROBLEMS,provides an assessment of the existing and potential surface
water related problems within the City of Ham Lake. Existing impairments within the City of
Ham Lake are evaluated and steps to remedy are taken when appropriate.  Yearly public
meetings occur to provide the City with a forum for residents to discuss storm water issues.

CORRECTIVE ACTIONS , provides a plan to correct and prevent the existing and potential
surface water related problems within the City of Ham Lake.

FINANCIAL CONSIDERATIONS , examines the financial considerations of implementing the
proposed regulatory controls, programs and improvements which have been identified in this
Plan and their financial impact on the City of Ham Lake.

AMENDMENT PROCEDURES , outlines the correct procedures to take when making
amendments to this plan. These changes could be required by the Permit or the watershed
authorities.

IMPLEMENTATION PROGRAM , presents the implementation program for the City of Ham
Lake, which includes defining the priorities and responsibilities and listing the elements of the
program. This includes both current and new activities pertaining to the program.
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IV. LAND AND WATER RESOURCE INVENTORY

This Section provides a general description and summary of the precipitation, topographic,
geology, surface water resource data, soils, land use, public utilities and known pollutant sources.
This Section also identifies where detailed information can be obtained.

A. PRECIPITATION

The climate within Anoka County Minnesota is a humid continental climate with moderate
precipitation, wide temperature variations, warm humid summers and cold winters.  The total
average annual precipitation for Andover Minnesota is 31.6 inches, of which 40 percent occurs
in the months of June, July and August.  The average annual snowfall for Anoka County is 54.4
inches (see Table IV - 1, Andover Area Temperature Summary, Table IV - 2, Andover Area
Precipitation Summary and Table IV - 3, Andover Area Climate Summary).  Ham Lake uses the
Atlas 14 method to determine design rainfall events for future design.  Additional climatological
information for the area can be obtained from Volume 8, Version 2.0, of the National Oceanic
and Atmospheric Administration (NOAA) Atlas 14 Precipitation-Frequency Atlas of the United
States.
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B. TOPOGRAPHIC AND GEOLOGIC INFORMATION

Topography for the City is available in ten foot contours from the United States Geological
Survey (USGS).  The County also maintains and is available to the public 2-foot contours
obtained from lidar scans over the County.  The City is characterized by gently rolling hills
with patches of forest surrounded by low wetland and marshy areas.  The land relief is
approximately 50 feet, between elevations 874 feet above mean sea level in the southwest
along County Ditch #57 to elevation 924 feet above mean sea level at Glen Cary Cemetery.

A Soil Survey was conducted by the United States Department of Agriculture Soil
Conservation Service (SCS) in conjunction with the University of Minnesota Agricultural
Experiment Station.  This soil survey included data on specific soil types and their suitability
for various uses.  A link to the Soil Survey is included in the Appendices section of this
SWMP.  There are two different soil associations located within the City. These soil
associations are Zimmerman-Isanti-Lino Association and Rifle-Isanti Association. A Soils
Map is available for viewing from the Maps section of the City of Ham Lake webpage.

Infiltration capacities of soils affect the amount of direct runoff resulting from rainfall. The
higher the infiltration rate for a given soil, the lower the potential is for runoff.  This also
increases the susceptibility of introducing ground water contaminants.  With Ham Lake not
having a centralized water distribution system, care should be taken when utilizing
infiltration.  Conversely, soils with low infiltration rates produce high runoff volumes and
high peak discharge rates.
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Four general hydrologic groups for soils have been established by the SCS. These groups are:
Group A - Low runoff potential, high infiltration rate
Group B - Moderate infiltration rate
Group C - Slow infiltration rate
Group D - High runoff potential, very slow infiltration rate

For Zimmerman-Isanti-Lino Association soils, the topography is level to undulating.  The
naturally occurring high water table is at or near the surface in most depressed areas.  These
soils are dominated by fine sands and drainage ranges from excessively to very poorly
drained.  A high water table is a characteristic of Isanti and Lino soils.  The Zimmerman-
Isanti soils are in the hydrologic group A, indicating low runoff potential and high infiltration
rates.  The Lino soils are in the hydrologic group B, indicating moderate runoff potential and
moderate infiltration rates.  These soils are normally good for urban development because
they generally provide excellent drainage and have good bearing capacity.  The soil has
limited cropland use due to low fertility and high permeability.  Zimmerman soils are in
broad undulating areas on narrow escarpments and are excessively drained, consisting of
very dark gray and dark-brown fine sand underlain by yellowish-brown and light yellowish-
brown fine sand.  Isanti soils are in depressions and on low-lying sandy loam about 10 inches
thick and are very poorly drained black fine sandy loam underlain by gray and dark gray fine
sand that occur in depressions and low-lying areas.  Lino soils are on small flats, in small
depressions and on small concave rises and are somewhat poorly drained black, dark gray or
dark grayish-brown loamy fine sand underlain by mottled-brown and light brownish-gray
fine sand.

For Rifle-Isanti Association soils, the topography is nearly level.  The soil association is a
series of large level bogs dominated by organic soils and small sandy island-like features that
rise several feet above the general level of the surrounding bogs.  They are poorly drained
soils formed in organic material and fine sand.  The soils are in the hydrologic group D,
indicating high runoff potential and very slow infiltration rates.  The soil has a moderately
rapid permeability and a high water capacity.  The organic matter content is very high.
Unless these soils are drained, the water table is at or near the surface.  These areas have been
extensively ditched in the past to allow for drainage.  These areas, when drained, display
similar characteristics as the Zimmerman-Isanti-Lino Association soils.  These areas have
been used as pasture and cropland when drained.  Rifle soils occur in large bogs and are very
poorly drained.  They have a surface layer of very dark brown mucky peat about 8 inches
thick.  The next layer and the underlying material are dark yellowish-brown and very dark
grayish-brown mucky peat.  Isanti soils occur as slight rises and narrow rims around island-
like features and are very poorly drained black loamy fine sand or fine sandy loam about 10
inches thick, underlain by gray and dark-gray fine sand.  The underlying material to a depth
of about 31 inches is light brownish-gray fine sand.
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Ham Lake is located in the Anoka sand plain.  This geologic feature is named after the
County in which it is most prevalent.  This area is a sand outwash plain formed by the retreat
of the Des Moines lobe and the Grantsburg sublobe of the Superior lobe glacier (see Map IV
- 3, Sand Plain Surficial Geology).  The surface of the Anoka sand plain is flat to moderately
undulating.  Low regions of upland represent areas of till left from previous ice movements
that were not buried by the outwash sand.  Other features of positive relief are patches of
sand dunes, formed by southwesterly winds after the sand plain was abandoned by the
outwash streams.  Landscape features of negative relief include numerous lakes and marshes
which formed from ice blocks, originally buried by the outwash sand, melted to create the
depressions, which are now filled with water and/or organic soils.  As a result of the glacial
actions, glacial outwash is the predominate surficial geologic formation in the City.

The Anoka sand plain is characterized by medium grain size sand.  These sands range from
15 to 80 feet deep and are generally underlain by 100 feet of consolidated red-brown sandy
till.  This relatively impermeable layer of till traps the groundwater above it, keeping the
groundwater table high and readily available.

The most recent glacial deposits were laid down by a large eastward flowing river of melt
water from a receding glacier known as the Des Moines ice lobe.  The outwash from the Des
Moines lobe forms the upper unit of the Anoka Sand Plain.  Its thickness is typically between
20 feet and 60 feet.

The Des Moines lobe till occurs underneath the outwash sands if it has not been completely
eroded.  The till ranges from zero to 50 feet thick.

Further underneath lays another glacial deposit, the Superior lobe outwash sand.  This unit
comprises the lower half of the Anoka Sand Plain and ranges in thickness from zero to about
50 feet.

The bedrock layers were deposited during a time before the Ice Age when Minnesota
experienced tropical weather and the land was covered by shallow seas.  Over time these
deposits were consolidated into solid rock formations of sandstone, dolomite and shale.  The
bedrock under the City varies from an elevation of 550 feet above mean sea level to an
elevation of 800 feet above mean sea level.

The uppermost bedrock found in the City is the Jordan Sandstone.  The Jordan Sandstone
underlies a very small portion of the southeastern corner of the City.  Typical thickness of the
aquifer is between 75 feet and 100 feet.

Underlying the Jordan Sandstone is the St. Lawrence Formation and the Tunnel City Group.
The St. Lawrence Formation and the Tunnel City Group lie under the majority of the City.
The St. Lawrence Formation is commonly 30 feet to 50 feet thick, while the Tunnel City
Group varies much more, from a few feet to 230 feet thick.

Below the Tunnel City Group lies a pair of sandstone units, the Wonewoc Sandstone.  The
Wonewoc Sandstone averages between 50 and 60 feet thick.

Below the Wonewoc Sandstone is the Eau Claire Formation.  The Eau Claire Formation has
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typical thicknesses of 80 feet to 85 feet.

Below the Eau Claire Formation lies the Mt. Simon and Hinckley Sandstones.  The highly
variable thickness of this formation is typically greater than 170 feet.

Underneath lays much older rock which is primarily volcanic in origin.  Present at the bottom
of the County’s geologic formations, it is referred to as the “basement rock”.

There are four primary aquifers found throughout Anoka County.  These are, from shallowest
to deepest, the glacial drift (surficial) aquifer, the Tunnel City aquifer, the Wonewoc aquifer
and the Mt. Simon aquifer.  Three additional aquifers found in limited areas of the County
between the Tunnel City aquifer and the glacial drift aquifer are the St. Peter formation, the
Jordan formation and the St. Lawrence formation.

The glacial drift aquifer is composed of variable and discontinuous layers of outwash and till.
The top part of this aquifer ranges from zero to 20 feet below the land surface.  Wells in this
layer are typically 20 feet to 50 feet deep with typical yields of up to 20 gallons per minute
(gpm).

Often beneath the first layer of sand lies under the Des Moines lobe outwash which acts as a
confining material.  Where this layer exists continuously over a large enough area, the water
in the underlying sand layer (lobe outwash) is under pressure and is said to be confined.
Wells in the confined drift aquifer, ranging from 30 feet to 300 feet deep, commonly yielding
several hundred gpm.  In general, the Des Moines till layer is discontinuous and cannot be
relied upon to act as a confining barrier to downward movement of water.

Beneath the confined drift aquifer is the relatively continuous confining layer of the Superior
lobe till.  This till is sandier than the Des Moines lobe till, making it relatively more
permeable, but is considerably thicker, up to several hundred feet.  The Superior lobe
generally lies over bedrock in Anoka County.

Throughout most of the County the Lower Tunnel City formation is the first bedrock aquifer
encountered.  The Lower Tunnel City yields 10 to 20 gpm.  Although the Lower Tunnel City
unit yields relatively low volumes of water, it is an adequate aquifer for private domestic
wells pumping approximately 12 gpm.

The Wonewoc Aquifer underlies a small portion of the City.  This aquifer has a
transmissibility of 500 to 1,500 feet squared per day.  The flow in this aquifer is from North
to South.  The area in which this formation exists is a recharge area.  The Wonewoc aquifer
is a relatively thin layer of highly permeable sandstone.  The Wonewoc yields 40 to 400 gpm.

The Mount Simon Aquifer is the deepest aquifer in the City of Ham Lake.  Being the aquifer
of last resource if overlying aquifers are contaminated, high capacity wells can be
constructed only for drinking water according to Minnesota Statute 103G.271.  Well yields
within this aquifer range from 125 to 2,000 gpm.  The Mount Simon Aquifer recharges
outside of City of Ham Lake.  Below the Mt. Simon aquifer lie additional sedimentary units
and eventually volcanic rocks which are not known to contain aquifers.  Additional soils and
geology information can be found in the Anoka County Groundwater Protection Assessment,
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dated June 1995, and the Soil Survey of Anoka County, Minnesota, issued September 1977.

The Anoka County resource ofwww.knowtheflow.usincludes various grant opportunities
that the owners of individual, non-community and private well owners can apply for.  The
web site includes information on how to protect drinking water wells and classes for
educating well owners.

C. WETLANDS

Wetlands cover a significant portion of the City of Ham Lake (see Map IV - 1, DNR
Protected Waters and Wetlands, Map IV - 2, National Wetland Inventory, Tables IV - 4 and
IV - 5, DNR Protected Waters and Wetlands Classification and Table IV - 6, Wetland
Functions).  These wetlands provide the habitat for many species of plants and animals.

Inventory and assessment of wetlands in the City are performed on a case-by-case basis
within the City. Generally, wetland considerations for removal or replacement, and
administration of the Wetland Conservation Act (WCA) are handled by the local government
unit (LGU).  The LGU for that portion of the City within the Coon Creek Watershed District
(CCWD) is the CCWD.  The LGU for those portions of the City within the Sunrise River
Watershed Management Organization and the Upper Rum River Watershed Management
Organization is the City of Ham Lake.

Wetlands affect local water quality.  The aquatic plants present in a healthy wetland will slow
and filter water moving through the wetland, taking up nitrogen and phosphorus as nutrients
and purifying the water through increased settling.  The purified water then seeps into the
groundwater supply or flows into the surface drainage.

Wetlands affect the amount of water in the floodplain.  In most areas, the wetlands hold
water during droughts and acts as natural storage ponds during periods of flooding, thus
making storm water runoff more manageable.  Wetlands should not be used as settling basins
or they will fill up with coarse particulates and lose their nutrient assimilative storage
capacity and processing capabilities, which could result in the loss of wildlife habitat.
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DNR Identification Area Wetland Watershed District Location Shoreland Ordinance
Number (Acres) Type or Organization Section Township Range Protection

42P                  
Coon Lake 

1,779 Lake Coon Creek & 
Sunrise  River

1-3, 25-27, 
34-36, 30

32, 33 22, 23 General Development

48W               
South Coon Lake

48 5 Coon Creek & 
Sunrise  River

2, 3, 10 32 23 Natural Environmental

49W             
Mallard Lake

65 4 Coon Creek 3 32 23 Natural Environmental

50W 30 3 Coon Creek 3, 4 32 23 not classified

51W 56 3 Coon Creek 9 32 23 Natural Environmental

52P                
Lake Netta

269 Lake Coon Creek 9, 10, 15, 
16

32 23 Recreational 
Development

53P                   
Ham Lake

224 Lake Coon Creek 16, 17, 20, 
21

32 23 Recreational 
Development

74W 46 3 Coon Creek 30, 31, 36 32 23, 24 Natural Environmental

393W Unknown Unknown Upper Rum River 6, 30 32, 33 23, 22 not classified

394W Unknown Unknown Upper Rum River 6 32 23 not classified

395W 33 3 Coon Creek & 6 32 23 not classified
Upper Rum River

396W Unknown Unknown Coon Creek 6 32 23 not classified

397W Unknown Unknown Upper Rum River 6 32 23 not classified
 

398W 11 Unknown Coon Creek 6 32 23 not classified

399W Unknown Unknown Upper Rum River 1, 6 32 23, 24 not classified

400W 9 3 Coon Creek 7 32 23 not classified

420W 21 3 Coon Creek 7, 18 32 23 not classified

421W 17 3 Coon Creek 18 32 23 not classified

471W 4 3 Coon Creek 4 32 23 not classified

472W 12 3 Coon Creek 4 32 23 not classified

Note:  There are protected channels between 48W and 52P, 52P and 51W, 51W and 721W 15

TABLE IV - 4

DNR Protected Waters and Wetlands Classification



  
DNR Identification Area Wetland Watershed District Location Shoreland Ordinance

Number (Acres) Type or Organization Section Township Range Protection

473W Unknown Unknown Coon Creek 19 32 23 not classified

474W 12 3 Coon Creek 5, 6 32 23 not classified

476W Coon Creek 2 32 23 not classified

477W Coon Creek 2, 11 32 23 not classified

478W 11 3 Coon Creek 8, 9 32 23 not classified

480W 20 4 Coon Creek 10 32 23 not classified

485W 55 3 Coon Creek 8 32 23 not classified

486W Unknown Unknown Coon Creek 8 32 23 not classified

488W 15 3 Coon Creek 16 32 23 not classified

489W 7 3 Coon Creek 16 32 23 not classified

529P 2,290 3 Coon Creek 19, 20, 28-
32, 25

32 22, 23 not classified

571W 7 3 Coon Creek 20 32 23 not classified

572W 8 3 Coon Creek 20 32 23 not classified

573W 11 3 Coon Creek 24 32 23 not classified

576W 21 3 Coon Creek 33 32 23 not classified

608W Coon Creek 30 32 23 not classified

618W Unknown Unknown Coon Creek 31 32 23 not classified

619W Unknown Unknown Coon Creek 31 32 23 not classified

720W 13 3 Coon Creek 24 32 23 not classified

721W 19 3 Coon Creek 9, 15, 16 32 23 not classified

722W 11 3 Coon Creek 16 32 23 not classified

723W 49 3 Coon Creek 8, 9, 16, 17 32 23 not classified

724W 9 3 Coon Creek 9 32 23 not classified

725W 14 3 Coon Creek 9 32 23 not classified

Note:  There are protected channels between 48W and 52P, 52P and 51W, 51W and 721W 16

TABLE IV - 5

DNR Protected Waters and Wetlands Classification



TABLE IV - ��

Wetland Functions

Function Description

Floodwater Storage Wetlands can reduce flooding by slowing down the force of floodwater and
and Retention by providing temporary storage of large amounts of storm water or snow

melt water, thus reducing damages to roads, bridges, crops, etc.

Nutrient Assimilation Wetland plants absorb nutrients during their growth and development.  This
removal means cleaner water leaving the wetland.

Sediment Entrapment Wetlands can slow the flow of water moving through them.  This allows
sediments and associated nutrients time to settle out before the water is
released to other wetlands, lakes or streams.

Ground Water Recharge Some wetlands serve as a source of ground water recharge by collecting
and retaining surface waters that would otherwise end up in distant lakes
and rivers, helping assure long-term supplies of quality groundwater.

Low Flow Augmentation Wetlands can augment low flows in streams through retarding direct runoff
or by contributing to groundwater based low flows thus reducing impacts of
short term precipitation deficiencies in rivers and streams.

Aesthetics and Recreation Wetlands are often beautiful areas to observe unique plant and animal
species.  They are an amenity to residential and commercial development in
urban environments.  Hunters and fishermen also frequent wetland areas.

Shoreland Anchoring Wetland vegetation can reduce erosion along lake and stream banks by
and Erosion Control reducing forces associated with wave action.

Wildlife Habitat Many species of wildlife spend all or certain seasons of the year in wetland
habitats for breeding, brood rearing, feeding or cover purposes.
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D. LAKES AND STREAMS

Ham Lake, Lake Netta, South Coon Lake and Mallard Lake are located entirely within the
City.  Coon Lake is located in portions of Ham Lake, East Bethel, Columbus and Linwood
Township.  Coon Creek runs from Northeast to Southwest through the City and is the final
surface water outlet for Ham Lake, Lake Netta and Mallard Lake.  Information on water
quality and lake monitoring can be found on the Anoka Conservation District web site
(www.anokaswcd.org) under Reports/Water Almanac.

Coon Lake is located in Sections 1-3 of Ham Lake, Sections 25-27 and 34-36 of East Bethel,
Section 25 of Columbus and Section 30 of Linwood Township.  The lake area is 1,481 acres,
has a maximum depth of 27 feet and a mean depth of 7 feet.  Public access is available at
three locations with boat ramps, including one park with a swimming beach. Ham Lake has
been placed on the MPCA’s impaired waters list for high mercury concentrations in fish.
The MPCA has prepared a plan to reduce mercury releases by 2025.  This plan describes
specific strategies that the State will employ to achieve the goals for the TMDL.   No
additional action by the City is needed.

Ham Lake is located in Sections 16, 17, 20 and 21 of Ham Lake.  Ham Lake County Park is
located at its south side. The lake area is 168 acres, with a maximum depth of 22 feet, an
average depth of 10 feet and has public access within Ham Lake Park.  Ham Lake has been
placed on the MPCA’s impaired waters list for high mercury concentrations in fish.  The
MPCA has prepared a plan to reduce mercury releases by 2025.  This plan describes specific
strategies that the State will employ to achieve the goals for the TMDL.   No additional
action by the City is needed.

Lake Netta is located in Sections 9, 10, 15 and 16 of Ham Lake.  The lake surface area is 162
acres and the maximum depth of 19 feet.

South Coon Lake is located in Sections 2 and 3 of Ham Lake.  The lake area is 47 acres and
has a maximum depth of 4 feet.

Mallard Lake is located in Section 3 of Ham Lake.  The lake area is approximately 26 acres.

E. DITCH SYSTEMS

There are numerous State, County, City and private ditches located within the City of Ham
Lake. The first public ditch system of Ham Lake was constructed around the year 1900.  It is
a complex network of drainage ditches which have been modified over the years.  There are
many private ditches that have also been added to this system.  Some private ditches now
convey runoff from residential development areas.  Although these private ditches are not
now under City ownership, the problems associated with them often ends up being resolved
by the City.  This Plan will designate City policy for managing these private ditches,
including the known problems that are a result of them.  Many sections of the ditch system
are silted in, overgrown with trees and brush and generally in poor condition.  Minimal
maintenance has been performed on many ditches since their construction.

Coon Creek is a major drainage ditch through central Anoka County.  The slope of Coon
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Creek is approximately 2.5 feet per mile through Ham Lake.  The Anoka Conservation
District (ACD) monitors the stream levels at the Naples Street crossing, where the creek is
approximately 15 feet wide and 1 foot deep.  The ACD monitors Ditch 58 at the Andover
Boulevard crossing.  Ditch 58 is a tributary to Coon Creek. Coon Creek was identified as
impaired water by the MPCA in 2006 for E.coli and Macroinvertabrate.  Coon Creek
Watershed District’s identifies agricultural runoff, poor pet waste management, wildlife
waste and failing septic systems as contributors of Ecoli.  Ham Lake has an ordinance
requiring clean up of pet waste per City Code 11-1900.31, Illegal Discharges and has
published in its news article regarding cleanup and city code requirements.  Ham Lake also
requires private SSTS to comply with Minnesota Rules 7080.1500 Subpart 4 (B).  The City
of Ham Lake reminds property owners every 3 years via a post card to have their SSTS
system inspected to comply with Ham Lake code 11-450.5.

Sand Creek is a major drainage ditch and is mainly located in Blaine Minnesota south of
121st Avenue.  While this creek does not flow through Ham Lake, portions of the SE quarter
of section 32 and the SW quarter of section 33 do flow to County Ditch 60 in Blaine which is
connected to Sand Creek as a contributing part of the watershed.  Sand Creek is identified as
impaired water by the MPCA for E. Coli and Macroinvertebrate.  The closest point of Sand
Creek is more than one mile from the Ham Lake border.

The MPCA has identified Coon Creek and Sand Creek with higher than acceptable Total
Suspended Solids (TSS) and Total Phosphorous (TP).  The Coon Creek Watershed District is
working with the Cities of Andover, Blaine, Columbus, Coon Rapids and Fridley that are
within the watersheds of Sand and Coon Creek to identify sources of these impairments in an
attempt to reduce these impairments.  The Coon Creek Watershed District is monitoring total
phosphorous and total suspended solids within Coon Creek.  Ditch 11 which parallels
Lexington Avenue is exhibiting high amounts of phosphorous.  Ham Lake contains many sod
farms that utilize phosphorous to grow turf.  State law prohibits the regulation of
phosphorous for agricultural purposes.  Further investigation into the causes of high TSS and
TP is continuing.

Crooked Brook is a minor drainage ditch located in East Bethel Minnesota which feeds into
Cedar Creek in East Bethel which then feeds into Rum River.  The portions of Ham Lake that
feed into Crooked Brook are the areas of Ditch 28 that flow north from Ham Lake into East
Bethel along State Trunk Highway 65.  Crooked Brook is identified as impaired water by the
MPCA for low dissolved oxygen.  The closest point of the Crooked Brook is more than one
mile from the Ham Lake border.  No recent data has been collected to determine if this still is
an issue.

Mahoney Brook is a minor drainage ditch located in Andover and Oak Grove which feeds
into Cedar Creek in Oak Grove.  While this creek does not flow through Ham Lake, the
portions of Ham Lake that feed into Mahoney Brook are the areas of Ditch 71 in the
northwest portion of Ham Lake.  Mahoney Brook is identified as impaired water by MPCA
for aquatic life and fish bioassessments.  The closest point of the Mahoney Brook is more
than one mile from the Ham Lake border.

Ham Lake is part of the South Metro Mississippi River TMDL which is
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CCWD took over Anoka County’s ditch system within the CCWD.  Anoka County maintains
jurisdiction of the county ditch system within the SRWMO and URRWMO.

Within the City, there are a variety of fish species and habitats.  Seasonally flooded marsh
areas provide spawning and nursery habitat for northern pike.  During high water periods the
channels of the ditch system can be navigable by many fish species.

F. FLOOD INSURANCE

The National Flood Insurance Program had mapped the City of Ham Lake flood boundaries
during flood insurance studies completed in 1979 and 1980.  These studies were based on the
existing City conditions at that time.  Flood boundaries were determined by approximate
methods using engineering judgment together with field inspection, aerial photographs and
USGS topographic maps.  The flood maps have been updated in 2015 to reflect updated
rainfall events using Atlas 14 data and more accurate topographic information.  The flood
insurance study, City of Ham Lake FIS, January 1980, Community ID 270674, is available
for review at the DNR Division of Waters or from the links in the References section of this
SWMP.  Amendments have been made to the map and are represented pictorially on Map IV
- 3, Floodplain and Table IV - 9, National Flood Insurance Program Map Amendments.
Amendments that were complete prior to the 2015 flood insurance update were reapplied to
the 2015 update.

G. LAND USE

Approximately 71 percent of the 35.79 square miles of land in the City of Ham Lake is
suitable for development.  Approximately 54 percent of the 35.79 square miles of the City is
now developed as single family residential.  The numerous wetlands will keep the overall
population density low.  Existing Land Use and Map IV - 5, Future Land Use, show the
existing and proposed land use.  The City has passed a Shoreland Zoning Ordinance (Ham
Lake Ordinance 92-35) and Floodplain Ordinance (Ham Lake Ordinance 15-27).  The
Floodplain Ordinance complies with Minnesota Administrative Rules 6120.5000.

H. POLLUTANT SOURCES

Potential sources of pollution are subsurface sewage treatment systems, non-point sources,
petroleum pipelines, dump sites, absorption pits and storage tanks.  See Map IV - 6, MPCA
Pollutant Source Locations and the MPCA Pollutant Source Location Data in Appendix A,
which are categorized as either Active or Inactive.
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