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Executive Summary  

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

�(�[�W�U�D�F�W�L�R�Q�� �R�I�� �/�R�Q�J�Z�D�O�O�� �������� �E�H�J�D�Q�� �R�Q�� �W�K�H������ �U�G���R�I�� �$�S�U�L�O�� ���������� �D�Q�G�� �Z�D�V�� �F�R�P�S�O�H�W�H�G�� �R�Q�� �����W�K��
�1�R�Y�H�P�E�H�U����������������

�7�K�H���,�&�(�)�7���F�R�Q�G�X�F�W�V���G�H�W�D�L�O�H�G���P�R�Q�L�W�R�U�L�Q�J���D�Q�G���L�Q�V�S�H�F�W�L�R�Q�V���R�I���O�D�Q�G�V�F�D�S�H���I�H�D�W�X�U�H�V���L�Q�F�O�X�G�L�Q�J���W�K�H��
�1�H�S�H�D�Q�� �5�L�Y�H�U���� �Z�D�W�H�U�F�R�X�U�V�H�V���� �J�U�R�X�Q�G�Z�D�W�H�U���� �F�O�L�I�I�V�� �D�Q�G�� �V�W�H�H�S�� �V�O�R�S�H�V�� �D�V�� �Z�H�O�O�� �D�V�� �S�U�L�Y�D�W�H��
�S�U�R�S�H�U�W�L�H�V���� �7�K�L�V�� �P�R�Q�L�W�R�U�L�Q�J�� �Z�D�V�� �F�R�Q�G�X�F�W�H�G�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �W�K�H�� �$�S�S�L�Q�� �/�R�Q�J�Z�D�O�O�� �������� �W�R��
������  �(�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������ �G�D�W�H�G�� ������ �-�X�O�\�� ������������ �D�Q�G�� �W�K�H�� �D�S�S�U�R�Y�H�G��
�P�R�G�L�I�L�F�D�W�L�R�Q�V���W�R���W�K�H���P�R�Q�L�W�R�U�L�Q�J���S�U�R�J�U�D�P���G�D�W�H�G�����W�K���-�X�Q�H������������������

�,�&�(�)�7�� �L�G�H�Q�W�L�I�L�H�G�� �I�R�X�U�� �L�P�S�D�F�W�V�� �G�X�U�L�Q�J�� �W�K�H�� �H�[�W�U�D�F�W�L�R�Q�� �R�I�� �/�R�Q�J�Z�D�O�O�� ���������� �2�Q�H�� �R�I�� �W�K�H�V�H�� �L�P�S�D�F�W�V��
���$�$���B�/�:�������B���������� �L�V�� �D�� �]�R�Q�H�� �R�I�� �J�D�V�� �U�H�O�H�D�V�H�� �L�Q�� �W�K�H�� �1�H�S�H�D�Q�� �5�L�Y�H�U���� �7�K�H�� �R�W�K�H�U�V�� �R�F�F�X�U�U�H�G�� �R�Q��
�S�U�L�Y�D�W�H�� �S�U�R�S�H�U�W�L�H�V�� �U�H�F�R�U�G�H�G�� �D�V���� �J�D�V�� �H�P�L�V�V�L�R�Q�V�� �I�U�R�P�� �D�� �S�U�L�Y�D�W�H�� �E�R�U�H�K�R�O�H�� ���$�$���B�/�:�������B����������
�D�Q�G���V�R�L�O���F�U�D�F�N�L�Q�J�����$�$���B�/�:�������B���������D�Q�G���$�$���B�/�:�������B�������������*�D�V���=�R�Q�H�V���������������D�Q�G�����������Z�K�L�F�K��
�Z�H�U�H���D�F�W�L�Y�D�W�H�G���E�\���S�U�H�Y�L�R�X�V���O�R�Q�J�Z�D�O�O�V�����Z�H�U�H���D�O�V�R���D�F�W�L�Y�H���G�X�U�L�Q�J���W�K�H���H�[�W�U�D�F�W�L�R�Q���R�I���/�R�Q�J�Z�D�O�O������������

�� ��
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1. Introduction  

�7�K�L�V�� �U�H�S�R�U�W�� �R�X�W�O�L�Q�H�V�� �P�R�Q�L�W�R�U�L�Q�J�� �R�I���O�D�Q�G�V�F�D�S�H�� �I�H�D�W�X�U�H�V�� �U�H�O�H�Y�D�Q�W�� �W�R�� �/�R�Q�J�Z�D�O�O�� ���������D�Q�G�� �I�R�U�P�V��
�S�D�U�W���R�I���W�K�H���$�S�S�L�Q���$�U�H�D�������/�R�Q�J�Z�D�O�O�����������(�Q�G���R�I���3�D�Q�H�O���5�H�S�R�U�W�����(�R�3���5�H�S�R�U�W�������0�R�Q�L�W�R�U�H�G���I�H�D�W�X�U�H�V��
�L�Q�F�O�X�G�H���W�K�H���1�H�S�H�D�Q���5�L�Y�H�U���D�Q�G���L�W�V���W�U�L�E�X�W�D�U�L�H�V�����F�O�L�I�I�V���D�Q�G���V�W�H�H�S���V�O�R�S�H�V�����W�H�U�U�H�V�W�U�L�D�O���I�O�R�U�D�����D�V���Z�H�O�O��
�D�V�� �S�U�L�Y�D�W�H�� �S�U�R�S�H�U�W�L�H�V�� ���I�D�U�P�� �G�D�P�V���� �S�U�L�Y�D�W�H�� �E�R�U�H�K�R�O�H�V�� �D�Q�G�� �V�X�U�I�D�F�H�� �D�U�H�D�������0�R�Q�L�W�R�U�L�Q�J�� �R�I��
�O�D�Q�G�V�F�D�S�H�� �I�H�D�W�X�U�H�V�� �U�H�O�H�Y�D�Q�W�� �W�R�� �/�R�Q�J�Z�D�O�O�� �������� �K�D�V�� �E�H�H�Q�� �F�D�U�U�L�H�G�� �R�X�W�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K���W�K�H��
�/�R�Q�J�Z�D�O�O�� �������� �W�R�� �������� �(�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������ �G�D�W�H�G�� �����U�G���-�X�O�\�� �����������D�Q�G��
�P�R�G�L�I�L�F�D�W�L�R�Q�V���W�R�� �W�K�H�� �P�R�Q�L�W�R�U�L�Q�J�� �S�U�R�J�U�D�P�� �D�S�S�U�R�Y�H�G�� �E�\�� �1�H�Z���6�R�X�W�K���: �D�O�H�V�� �7�U�D�G�H�� �D�Q�G��
�,�Q�Y�H�V�W�P�H�Q�W���±���'�L�Y�L�V�L�R�Q�� �R�I�� �5�H�V�R�X�U�F�H�V�� �D�Q�G�� �(�Q�H�U�J�\�� ���'�5�(�����R�Q�� �W�K�H���� �W�K���-�X�Q�H�������������� �7�K�H�� �7�U�L�J�J�H�U����
�$�F�W�L�R�Q���� �5�H�V�S�R�Q�V�H�� �3�O�D�Q�� ���7�$�5�3���� �V�H�W�� �R�X�W�� �L�Q�� �W�K�H�� �(�0�3�� �S�U�R�Y�L�G�H�V�� �W�K�H�� �D�F�W�L�R�Q�V�� �U�H�T�X�L�U�H�G�� �I�R�U���D�Q�\��
�V�X�E�V�L�G�H�Q�F�H���L�P�S�D�F�W�V����Appendix 1��������

�(�[�W�U�D�F�W�L�R�Q���R�I���/�R�Q�J�Z�D�O�O�� ���������E�H�J�D�Q�� �R�Q�� �W�K�H������ �U�G���R�I���$�S�U�L�O�� ���������� �D�Q�G�� �Z�D�V�� �F�R�P�S�O�H�W�H�G���R�Q�� �W�K�H�� �����W�K��
�1�R�Y�H�P�E�H�U��������������

�0�R�Q�L�W�R�U�L�Q�J�� �Z�D�V�� �F�R�Q�G�X�F�W�H�G�� �I�R�U�� �O�D�Q�G�V�F�D�S�H�� �I�H�D�W�X�U�H�V���L�Q�� �W�K�H���6�X�E�V�L�G�H�Q�F�H�� �0�D�Q�D�J�H�P�H�Q�W�� �3�O�D�Q��
���6�0�3���� �$�U�H�D���I�R�U���/�R�Q�J�Z�D�O�O���������� �D�Q�G�� �������� �G�X�U�L�Q�J�� �E�D�V�H�O�L�Q�H���� �D�F�W�L�Y�H�� �P�L�Q�L�Q�J�����L���H���� �O�R�Q�J�Z�D�O�O���Z�L�W�K�L�Q��
�������P�� �R�I�� �D�� �I�H�D�W�X�U�H�����D�Q�G�� �S�R�V�W���P�L�Q�L�Q�J�� �S�H�U�L�R�G�V�����7�K�L�V�� �P�R�Q�L�W�R�U�L�Q�J�� �L�Q�Y�R�O�Y�H�G�� �P�H�D�V�X�U�H�P�H�Q�W���R�I��
�V�X�U�I�D�F�H�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�� �D�Q�G�� �O�H�Y�H�O�V���� �J�U�R�X�Q�G�Z�D�W�H�U�� �T�X�D�O�L�W�\�� �D�Q�G�� �O�H�Y�H�O�V�����I�U�R�P�� �,�O�O�D�Z�D�U�U�D�� �&�R�D�O�� �D�Q�G��
�S�U�L�Y�D�W�H���E�R�U�H�K�R�O�H�V�����D�Q�G���J�H�Q�H�U�D�O���R�E�V�H�U�Y�D�W�L�R�Q���R�I���W�K�H���O�D�Q�G�V�F�D�S�H���I�H�D�W�X�U�H�V���Z�L�W�K�L�Q���W�K�H���6�0�3���$�U�H�D����
�7�K�H���U�H�V�X�O�W�V���R�I���W�K�H���P�R�Q�L�W�R�U�L�Q�J���D�U�H���R�X�W�O�L�Q�H�G���L�Q���W�K�H���U�H�O�H�Y�D�Q�W���V�H�F�W�L�R�Q�V���E�H�O�R�Z����
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Figure 1: Location of Monitoring Sites and Impacts 
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2. Summary of Monitoring Program and Results  

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

���� �U�H�G�X�F�W�L�R�Q���I�U�R�P���Z�H�H�N�O�\���L�Q�V�S�H�F�W�L�R�Q�V���R�I���W�K�H���1�H�S�H�D�Q���5�L�Y�H�U���W�R���P�R�Q�W�K�O�\����
���� �I�R�U�W�Q�L�J�K�W�O�\���L�Q�V�S�H�F�W�L�R�Q�V���R�I���L�P�S�D�F�W���V�L�W�H�V������
���� �U�H�P�R�Y�D�O���R�I���P�R�Q�L�W�R�U�L�Q�J���V�L�W�H�V���1�5�������D�Q�G���1�5��������
���� �U�H�G�X�F�W�L�R�Q���L�Q���G�D�W�D���G�R�Z�Q�O�R�D�G���I�U�H�T�X�H�Q�F�\���I�R�U���1�*�:���J�U�R�X�Q�G�Z�D�W�H�U���E�R�U�H�V����

�7�K�H���(�0�3���I�R�U���/�R�Q�J�Z�D�O�O�����������D�Q�G�����������L�V���L�Q�F�O�X�G�H�G���D�V��Appendix 1 �����W�K�L�V���L�Q�F�O�X�G�H�V���W�K�H���P�R�Q�L�W�R�U�L�Q�J��
�S�U�R�J�U�D�P�����7�$�5�3���7�D�E�O�H���D�Q�G���P�R�Q�L�W�R�U�L�Q�J���O�R�F�D�W�L�R�Q�V����

2.1. Water Quality  

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

2.2. Gas Releases  

�2�Q�H���]�R�Q�H���R�I���J�D�V���U�H�O�H�D�V�H�����$�$���B�/�:�������B�����������Z�D�V���D�F�W�L�Y�D�W�H�G���G�X�U�L�Q�J���W�K�H���H�[�W�U�D�F�W�L�R�Q���R�I���/�R�Q�J�Z�D�O�O��
�����������,�W���Z�D�V���I�L�U�V�W���R�E�V�H�U�Y�H�G���R�Q���W�K�H�������W�K���$�X�J�X�V�W�������������D�Q�G���F�R�Q�V�L�V�W�H�G���R�I���I�R�X�U���U�H�O�H�D�V�H�V���L�Q���W�Z�R�����P���[��
���P�� �D�U�H�D�V�� ��Photos 1 & 2 �������:�K�H�Q�� �L�Q�L�W�L�D�O�O�\�� �R�E�V�H�U�Y�H�G�� �L�W���Z�D�V���O�R�F�D�W�H�G���D�S�S�U�R�[�L�P�D�W�H�O�\�����������P��
�V�R�X�W�K���Z�H�V�W���R�I���W�K�H���Q�H�D�U�H�V�W���S�R�L�Q�W���R�I���/�R�Q�J�Z�D�O�O�������������'�X�H���W�R���W�K�L�V���G�L�V�W�D�Q�F�H���L�W���L�V���P�R�V�W���O�L�N�H�O�\���W�K�D�W���L�W���L�V��
�D�� �U�H�D�F�W�L�Y�D�W�L�R�Q���R�I���D���J�D�V�� �U�H�O�H�D�V�H���I�U�R�P�� �S�U�H�Y�L�R�X�V�O�\�� �P�L�Q�H�G�� �/�R�Q�J�Z�D�O�O�������� �Z�K�L�F�K���Z�D�V�� �F�R�P�S�O�H�W�H�G�� �L�Q��
���������� �D�Q�G�� �L�V�� �W�K�H�� �F�O�R�V�H�V�W�� �O�R�Q�J�Z�D�O�O�� �W�R�� �W�K�L�V�� �L�P�S�D�F�W���� �$�$���B�/�:�������B�������� �Z�D�V�� �O�D�V�W�� �R�E�V�H�U�Y�H�G���W�R�� �E�H��
�D�F�W�L�Y�H���R�Q�� �W�K�H�� ���W�K���-�D�Q�X�D�U�\������������ ��Photo 3 ������ �$�V�� �W�K�H�� �I�O�R�Z�� �U�D�W�H�� �R�I�� �W�K�L�V�� �J�D�V�� �U�H�O�H�D�V�H�� �L�V�� �O�H�V�V�� �W�K�D�Q��
���������/���P�L�Q�� �L�W�� �I�D�O�O�V�� �Z�L�W�K�L�Q�� �D�� �/�H�Y�H�O�� ���� �W�U�L�J�J�H�U�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �/�R�Q�J�Z�D�O�O�� ���������������� �7�$�5�3�V���� �)�R�U��
�I�X�U�W�K�H�U���L�Q�I�R�U�P�D�W�L�R�Q���U�H�I�H�U���W�R���W�K�H���,�P�S�D�F�W���5�H�S�R�U�W���D�W�W�D�F�K�H�G�����G�D�W�H�G�������W�K���$�X�J�X�V�W����������������

�*�D�V�� �=�R�Q�H�V�� ������ ������ �D�Q�G�� ������ �Z�H�U�H�� �D�F�W�L�Y�H�� �G�X�U�L�Q�J�� �W�K�L�V�� �S�H�U�L�R�G�� �K�R�Z�H�Y�H�U�� �W�K�H�\�� �Z�H�U�H�� �D�F�W�L�Y�D�W�H�G�� �E�\��
�S�U�H�Y�L�R�X�V�� �O�R�Q�J�Z�D�O�O�V�� ���/�R�Q�J�Z�D�O�O�V�� �������� �D�Q�G�� ������������ �*�D�V�� �=�R�Q�H�� ���� �Z�D�V�� �O�D�V�W�� �R�E�V�H�U�Y�H�G�� �R�Q�� �W�K�H������ �W�K��
�$�X�J�X�V�W�� ������������ �*�D�V�� �=�R�Q�H�� ������ �R�Q�� �W�K�H�� �����W�K���'�H�F�H�P�E�H�U�� ���������� �D�Q�G�� �*�D�V�� �=�R�Q�H�� ������ �R�Q�� �W�K�H�� �����W�K��
�2�F�W�R�E�H�U����������������
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��
Photo 1 �����$�$���B�/�:�������B�������� �*�D�V�� �5�H�O�H�D�V�H����
�7�D�N�H�Q���R�Q��������������������������

��
Photo 2: ���$�$���B�/�:�������B���������*�D�V���5�H�O�H�D�V�H����
�7�D�N�H�Q���R�Q��������������������������

��
Photo 3 �����$�$���B�/�:�������B�������� �*�D�V�� �5�H�O�H�D�V�H����
�7�D�N�H�Q���R�Q��������������������������

��

2.3. Water Level and Flow  

�:�D�W�H�U�� �O�H�Y�H�O�V�� �L�Q�� �W�K�H�� �1�H�S�H�D�Q�� �5�L�Y�H�U�� �D�Q�G�� �L�W�V�� �W�U�L�E�X�W�D�U�L�H�V�� �Z�H�U�H�� �P�R�Q�L�W�R�U�H�G�� �E�\�� �W�K�H�� �,�&�(�)�7�� �X�V�L�Q�J��
�R�E�V�H�U�Y�D�W�L�R�Q�V�� �D�Q�G�� �E�H�Q�F�K�P�D�U�N�V�� �R�Q�� �D�� �Z�H�H�N�O�\�� �E�D�V�L�V�����Z�K�H�U�H�� �D�F�F�H�V�V���Z�D�V�� �V�D�I�H�� �D�Q�G�� �J�U�D�Q�W�H�G������
�)�R�O�O�R�Z�L�Q�J���W�K�H���D�S�S�U�R�Y�D�O���W�R���P�R�G�L�I�\���W�K�H���P�R�Q�L�W�R�U�L�Q�J���U�H�J�L�P�H�����R�Q���W�K�H�����W�K���-�X�Q�H�����������������P�R�Q�L�W�R�U�L�Q�J���R�I��
�Z�D�W�H�U�� �O�H�Y�H�O�V�� �L�V�� �F�R�Q�G�X�F�W�H�G�� �P�R�Q�W�K�O�\�� �R�U�� �D�V�� �U�H�T�X�L�U�H�G�� �G�X�H�� �W�R�� �P�L�Q�L�Q�J�� �L�P�S�D�F�W�V�����1�R�� �V�X�E�V�L�G�H�Q�F�H��
�L�Q�G�X�F�H�G�� �I�O�R�R�G�L�Q�J�� �R�I�� �U�L�Y�H�U�� �E�D�Q�N�V�� �Z�D�V�� �R�E�V�H�U�Y�H�G���� �/�L�N�H�Z�L�V�H���� �Q�R�� �D�U�H�D�V�� �R�I�� �G�U�\�� �U�L�Y�H�U�� �E�H�G�� �Z�H�U�H��
�R�E�V�H�U�Y�H�G�����)�R�U�� �D�V�V�H�V�V�P�H�Q�W�� �R�I���Z�D�W�H�U���O�H�Y�H�O�� �D�Q�G�� �I�O�R�Z�� �U�H�I�H�U�� �W�R�� �W�K�H��
�U�H�O�H�Y�D�Q�W���V�H�F�W�L�R�Q���L�Q���W�K�H���/�R�Q�J�Z�D�O�O�����������(�R�3���5�H�S�R�U�W������

2.4. Appearance  

�7�K�H�� �D�S�S�H�D�U�D�Q�F�H�� �R�I�� �W�K�H�� �1�H�S�H�D�Q�� �5�L�Y�H�U�� �D�Q�G�� �L�W�V�� �W�U�L�E�X�W�D�U�L�H�V�� �Z�D�V�� �P�R�Q�L�W�R�U�H�G�� �E�\�� �W�K�H�� �,�&�(�)�7�� �R�Q���D��
�Z�H�H�N�O�\�� �E�D�V�L�V�� ���Z�K�H�U�H�� �D�F�F�H�V�V���Z�D�V�� �V�D�I�H�� �D�Q�G�� �J�U�D�Q�W�H�G������ �)�R�O�O�R�Z�L�Q�J�� �W�K�H�� �D�S�S�U�R�Y�D�O���W�R�� �P�R�G�L�I�\�� �W�K�H��
�P�R�Q�L�W�R�U�L�Q�J�� �U�H�J�L�P�H�� ���R�Q�� �W�K�H�� ���W�K���-�X�Q�H�� �������������� �P�R�Q�L�W�R�U�L�Q�J�� �L�V�� �F�R�Q�G�X�F�W�H�G�� �P�R�Q�W�K�O�\�� �R�U�� �D�V�� �U�H�T�X�L�U�H�G��
�G�X�H���W�R���P�L�Q�L�Q�J���L�P�S�D�F�W�V�����3�K�R�W�R�J�U�D�S�K�V���D�U�H���W�D�N�H�Q���R�I���P�R�Q�L�W�R�U�L�Q�J���V�L�W�H�V�����J�D�V���]�R�Q�H�V���D�Q�G���D�Q�\���R�W�K�H�U��
�S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W���V�L�W�H�����1�R���L�P�S�D�F�W�V���W�R���W�K�H���D�S�S�H�D�U�D�Q�F�H���R�I���W�K�H���1�H�S�H�D�Q���5�L�Y�H�U���R�U���W�U�L�E�X�W�D�U�L�H�V���Z�H�U�H��
�R�E�V�H�U�Y�H�G���G�X�U�L�Q�J���W�K�H���H�[�W�U�D�F�W�L�R�Q���R�I���/�R�Q�J�Z�D�O�O��������������
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2.5. Groundwater  

�%�R�U�H�K�R�O�H�V�� �U�H�O�H�Y�D�Q�W�� �W�R�� �/�R�Q�J�Z�D�O�O�� �������� �D�U�H�����1�*�:������ �1�*�:������ �1�*�:������ �1�*�:���� �D�Q�G�� �(�$�:������ ���)�R�U��
�D�V�V�H�V�V�P�H�Q�W�� �R�I�� �J�U�R�X�Q�G�Z�D�W�H�U�� �G�D�W�D�����O�H�Y�H�O�� �D�Q�G�� �T�X�D�O�L�W�\�����U�H�I�H�U�� �W�R�� �W�K�H�� �U�H�O�H�Y�D�Q�W�� �V�H�F�W�L�R�Q�� �L�Q�� �W�K�H��
�/�R�Q�J�Z�D�O�O�����������(�R�3���5�H�S�R�U�W����

2.6. Landscape Features  

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

2.7. Terrestrial Ecology  

�7�H�U�U�H�V�W�U�L�D�O�� �H�F�R�O�R�J�\�� �L�Q�� �$�S�S�L�Q�� �$�U�H�D�� ���� �L�V�� �P�R�Q�L�W�R�U�H�G�� �E�\�� �W�K�H�� �,�&�(�)�7�� �L�Q�� �F�R�Q�M�X�Q�F�W�L�R�Q�� �Z�L�W�K�� �J�H�Q�H�U�D�O��
�R�E�V�H�U�Y�D�W�L�R�Q�D�O�� �P�R�Q�L�W�R�U�L�Q�J���� �$�V�S�H�F�W�V�� �W�R�� �O�R�R�N�� �R�X�W�� �I�R�U�� �Z�K�L�O�H�� �F�R�Q�G�X�F�W�L�Q�J�� �P�R�Q�L�W�R�U�L�Q�J�� �L�Q�F�O�X�G�H��
�F�K�D�Q�J�H�V�� �L�Q�� �Y�H�J�H�W�D�W�L�R�Q�� �F�R�Q�G�L�W�L�R�Q�� �D�Q�G�� �Y�H�J�H�W�D�W�L�R�Q�� �W�K�D�W�� �P�D�\�� �K�D�Y�H���E�H�H�Q�� �L�P�S�D�F�W�H�G�� �E�\�� �U�R�F�N�I�D�O�O�V����
�V�R�L�O���V�O�L�S�S�D�J�H���R�U���J�D�V���H�P�L�V�V�L�R�Q�V�����1�R���L�P�S�D�F�W�V���R�U���F�K�D�Q�J�H�V���W�R���W�H�U�U�H�V�W�U�L�D�O���H�F�R�O�R�J�\���Z�H�U�H���R�E�V�H�U�Y�H�G��
�G�X�U�L�Q�J���P�R�Q�L�W�R�U�L�Q�J���I�R�U���/�R�Q�J�Z�D�O�O��������������

2.8. Private Property Inspections  

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

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

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

�E�R�U�H�K�R�O�H�V���Z�K�H�U�H���D�S�S�O�L�F�D�E�O�H�������D�Q�G����
���� �S�K�R�W�R�V����

�7�K�U�H�H�� �L�P�S�D�F�W�V�� �W�R�� �S�U�L�Y�D�W�H�� �S�U�R�S�H�U�W�L�H�V�� ���$�$���B�/�:�������B���������� �$�$���B�/�:�������B�������� �D�Q�G��
�$�$���B�/�:�������B���������� �Z�H�U�H�� �U�H�F�R�U�G�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �H�[�W�U�D�F�W�L�R�Q�� �R�I�� �R�U�� �D�W�� �W�K�H�� �F�R�P�S�O�H�W�L�R�Q���R�I���/�R�Q�J�Z�D�O�O��
������������

�,�P�S�D�F�W�� �$�$���B�/�:�������B���������Z�D�V�� �D�� �S�H�U�L�R�G�� �R�I���V�W�U�D�W�D�� �J�D�V�� �H�P�L�V�V�L�R�Q�V���I�U�R�P�� �D�� �S�U�L�Y�D�W�H�� �E�R�U�H�K�R�O�H��
��Photo 4�������,�W���Z�D�V���I�L�U�V�W���Q�R�W�H�G���E�\���W�K�H���O�D�Q�G�K�R�O�G�H�U���D�Q�G���F�R�Q�I�L�U�P�H�G���E�\���,�O�O�D�Z�D�U�U�D���&�R�D�O�����7�K�H���E�R�U�H�K�R�O�H��
�K�D�V���E�H�H�Q���P�D�G�H���V�D�I�H���E�\���,�O�O�D�Z�D�U�U�D���&�R�D�O����

�$�$���B�/�:�������B�������� �D�Q�G�� �$�$���B�/�:�������B���������D�U�H���D�U�H�D�V�� �R�I���V�R�L�O�� �F�U�D�F�N�L�Q�J�� �R�Q�� �D�� �S�U�L�Y�D�W�H�� �S�U�R�S�H�U�W�\����
�$�$���B�/�:�������B���������F�R�Q�V�L�V�W�V���R�I���P�X�O�W�L�S�O�H���V�R�L�O���F�U�D�F�N�V���Z�L�W�K�L�Q���D�������P���[�������P���D�U�H�D�����7�K�H���D�S�S�U�R�[�L�P�D�W�H��
�P�D�[�L�P�X�P�� �G�L�P�H�Q�V�L�R�Q�V�� �Z�H�U�H�� �������P�� �O�R�Q�J���� ���������P�� �Z�L�G�H�� �D�Q�G�� �����������P�� �G�H�H�S�� ��Photos 5 and 6 ������
�' �L�V�F�R�Q�W�L�Q�X�R�X�V�� �F�U�D�F�N�L�Q�J�� �D�O�R�Q�J�� �D�� �I�H�Q�F�H�� �Z�L�W�K�� �D�� �W�R�W�D�O�� �O�H�Q�J�W�K�� �R�I�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �����P���Z�D�V�� �D�O�V�R��
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�L�G�H�Q�W�L�I�L�H�G���D�W���W�K�H���S�U�R�S�H�U�W�\�����$�$���B�/�:�������B���������F�R�Q�V�L�V�W�H�G���R�I���D���V�L�Q�J�O�H���V�R�L�O���F�U�D�F�N���D�W���W�K�H���E�D�V�H���R�I���D��
�G�D�P�� �Z�D�O�O����Photo 7������ �,�W�� �Z�D�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������P�� �O�R�Q�J���� �Z�L�W�K�� �D�� �P�D�[�L�P�X�P�� �Z�L�G�W�K�� �D�Q�G�� �G�H�S�W�K�� �R�I��
���������P���D�Q�G�����������P���U�H�V�S�H�F�W�L�Y�H�O�\�����%�R�W�K���R�I���W�K�H�V�H���V�R�L�O���F�U�D�F�N�V���D�U�H���H�[�S�H�F�W�H�G���W�R���V�H�O�I���U�H�P�H�G�L�D�W�H����

�)�R�U���I�X�U�W�K�H�U���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���D�E�R�Y�H���L�P�S�D�F�W�V�����U�H�I�H�U���W�R���W�K�H���U�H�O�H�Y�D�Q�W���,�P�S�D�F�W���5�H�S�R�U�W�V���D�W�W�D�F�K�H�G��
���G�D�W�H�G�������V�W���-�X�O�\�������������D�Q�G�����W�K���-�D�Q�X�D�U�\����������������

��
Photo 4: �$�$���B�/�:�������B�����������%�R�U�H�K�R�O�H�����7�D�N�H�Q���R�Q��
�������������������� ��

��
Photo 5:���$�$���B�/�:�������B�����������Z�L�G�H�V�W���L�G�H�Q�W�L�I�L�D�E�O�H��
�F�U�D�F�N���R�Q���O�D�Q�G�K�R�O�G�H�U�¶�V���S�U�R�S�H�U�W�\�����7�D�N�H�Q���R�Q��
������������������������

��
Photo 6:���$�$���B�/�:�������B�����������F�U�D�F�N�L�Q�J���D�O�R�Q�J���I�H�Q�F�H��
�O�L�Q�H�����7�D�N�H�Q���R�Q��������������������������
��

Photo 7:���$�$���B�/�:�������B�����������F�U�D�F�N���W�R���E�D�V�H���R�I��
�G�D�P���Z�D�O�O�����7�D�N�H�Q���R�Q��������������������������

2.9. Summary of Impacts  

�$�� �V�X�P�P�D�U�\�� �R�I�� �W�K�H�� �L�P�S�D�F�W�V�� �R�E�V�H�U�Y�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �H�[�W�U�D�F�W�L�R�Q�� �R�I�� �/�R�Q�J�Z�D�O�O�� �������� �L�V�� �L�Q�F�O�X�G�H�G�� �L�Q��
�7�D�E�O�H���������U�H�I�H�U���W�R���)�L�J�X�U�H�������I�R�U���O�R�F�D�W�L�R�Q�V�����$���G�H�W�D�L�O�H�G���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���L�P�S�D�F�W�V���L�G�H�Q�W�L�I�L�H�G���G�X�U�L�Q�J��
�/�R�Q�J�Z�D�O�O���������� �F�D�Q�� �E�H���I�R�X�Q�G�� �L�Q�� �W�K�H���D�W�W�D�F�K�H�G���L�P�S�D�F�W�� �U�H�S�R�U�W�V�����$���V�X�P�P�D�U�\���R�I�� �W�K�H�� �3�H�U�I�R�U�P�D�Q�F�H��
�0�H�D�V�X�U�H�V�����D�V���G�H�I�L�Q�H�G���L�Q���W�K�H���%�X�O�O�L���6�H�D�P���2�S�H�U�D�W�L�R�Q�V���'�H�Y�H�O�R�S�P�H�Q�W���&�R�Q�V�H�Q�W���$�S�S�U�R�Y�D�O���D�Q�G���W�K�H��
�/�R�Q�J�Z�D�O�O�����������W�R�����������6�0�3���$�S�S�U�R�Y�D�O�������7�$�5�3�V���D�Q�G���L�P�S�D�F�W�V���R�E�V�H�U�Y�H�G���L�V���S�U�R�Y�L�G�H�G���L�Q��Appendix 
2������
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Table 1: Summary of Impacts Activated by Longwall 70 6 

Site ID 
Impact 
Type Identification 

Date Initial Description  Feature 
Affected  

TARP 
Level 

Triggered  

Refer to Impact 
Report/s Dated  

AA7_LW7
06_001 

�*�D�V��
�5�H�O�H�D�V�H��

�������������������� ��
(date last 
observed 

11/12/2015) 

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

�1�H�S�H�D�Q���5�L�Y�H�U�� �/�H�Y�H�O������

Nepean River 
Impact Report – 

Gas Report��
�'�D�W�H�G����������

�$�X�J�X�V�W������������

AA7_LW7
06_002 

�*�D�V��
�(�P�L�V�V�L�R�Q��
�±���3�U�L�Y�D�W�H��
�%�R�U�H�K�R�O�H��

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

�3�U�L�Y�D�W�H���%�R�U�H�K�R�O�H�� �1���$��

Property 
Inspection 

Report �'�D�W�H�G����������
�-�X�O�\������������

AA7_LW7
06_003 

�6�R�L�O��
�&�U�D�F�N�L�Q�J�� �������������������� ��

�0�X�O�W�L�S�O�H���V�R�L�O���F�U�D�F�N�V���L�Q���D��
�����[�����P���D�U�H�D�����������P���0�D�[�� �3�U�L�Y�D�W�H���3�U�R�S�H�U�W�\�� �1���$��

Appin Area 7 – 
Longwall 706 
Impact Report��

�'�D�W�H�G����������
�-�D�Q�X�D�U�\������������

AA7_LW7
06_004 

�6�R�L�O��
�&�U�D�F�N�L�Q�J�� �������������������� ��

�6�R�L�O���F�U�D�F�N���D�W���W�K�H���E�D�V�H���R�I��
�G�D�P���Z�D�O�O���R�I���'�D�P����
�$�S�S�U�R�[�����������P���O�R�Q�J���D�Q�G���D��
�P�D�[�����Z�L�G�W�K���D�Q�G���G�H�S�W�K���R�I��
���������P���D�Q�G�����������P��

�3�U�L�Y�D�W�H��
�3�U�R�S�H�U�W�\���3�U�L�Y�D�W�H��

�'�D�P��
�1���$��

Appin Area 7 – 
Longwall 706 
Impact Report��

�'�D�W�H�G����������
�-�D�Q�X�D�U�\������������

3. Future Monitoring  

�3�R�V�W���P�L�Q�L�Q�J�� �P�R�Q�L�W�R�U�L�Q�J�� �Z�L�O�O�� �F�R�Q�W�L�Q�X�H�� �P�R�Q�W�K�O�\�� �I�R�U�� �W�Z�R�� �\�H�D�U�V�� �R�U�� �D�V�� �R�W�K�H�U�Z�L�V�H��
�U�H�T�X�L�U�H�G���D�S�S�U�R�Y�H�G���� �D�V�� �V�W�D�W�H�G�� �L�Q�� �W�K�H�� �/�R�Q�J�Z�D�O�O�� ���������������� �(�0�3����Appendix 1 �������0�R�Q�L�W�R�U�L�Q�J�� �R�I��
�I�X�W�X�U�H�� �O�R�Q�J�Z�D�O�O�V�� �L�Q�� �$�S�S�L�Q�� �$�U�H�D�� ���� ���/�R�Q�J�Z�D�O�O�� �������� �W�R�� ���������� �Z�L�O�O�� �I�R�O�O�R�Z�� �W�K�H�� �P�R�Q�L�W�R�U�L�Q�J�� �V�F�K�H�G�X�O�H��
�D�Q�G���7�$�5�3�V���V�H�W���R�X�W���L�Q���W�K�H��Longwall 707-710 EMP��(�G�D�W�H�G�����$�X�J�X�V�W����������), �7�D�E�O�H���������L�Q�F�O�X�G�H�G���L�Q��
Appendix 3 �������7�K�H���/�R�Q�J�Z�D�O�O�����������W�R�����������(�0�3���Z�D�V���D�S�S�U�R�Y�H�G�����Q�G���6�H�S�W�H�P�E�H�U�������������E�\���'�5�(����

��
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APPENDIX 1 – Longwall 705 to 706 Environmental Management Plan  
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APPENDIX 2 – Longwall 706 Impact Summary, TARPs and Performance Measures  

Feature 
Performance 

Measure* 
Potential Impacts Exceeding Prediction TARP Trigger Level Observed Impacts Additional Comments 

Appearance 
Nepean River 

Visual observations 
along the length of the 
Nepean River within 
the active mining area 

Negligible environmental 
consequences including: 

�x��Negligible gas releases 
and iron staining; and 

�x��Negligible increase in 
water cloudiness 

- Minor iron flocs in 
association with gas 
releases. 

�x��More than��negligible iron 
staining resulting from 
the mining 

�x��More than negligible 
increase in water 
cloudiness resulting from 
the mining 

Level 1 

�x��Iron staining resulting 
from the mining for two 
consecutive months 

�x��Water cloudiness 
resulting from the mining 
for two consecutive 
months 

One gas release observed 
(Impact Ref 
AA7_LW706_001) 

This impact was located 
approximately 3800m from 
the nearest point of 
Longwall 706 at the time of 
initial observation. 

Level 2 

�x��Iron staining greater than 
baseline monitoring 
resulting from the mining 
for two consecutive 
months 

�x��Water cloudiness greater 
than baseline monitoring 
resulting from the mining 
for two consecutive 
months 

No Level 2 impacts 
observed. 

 

Level 3 

�x��Iron staining greater than 
baseline monitoring 
resulting from the mining 
for six consecutive 
months 

�x��Water cloudiness greater 
than baseline monitoring 
resulting from the mining 
for six consecutive 
months 

No Level 3 impacts 
observed. 

 

Ephemeral 
Watercourses 

No greater subsidence 
impact or environmental 
consequences than 
predicted in the EA or SMP. 

- fracturing in the 
uppermost bedrock 

- Fracturing of controlling 
rockbars and/or stream 

Level 1 

�x��Fracturing with no 
observable loss of 
surface water flow 

No Level 1 impacts 
observed. 
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Feature 
Performance 

Measure* 
Potential Impacts Exceeding Prediction TARP Trigger Level Observed Impacts Additional Comments 

�x��Upper Harris Creek 
(HC10) 

�x��Foot Onslow Creek 
(FO1) 

�x��Navigation Creek 
(NAV1) 

Visual observations at 
water quality 
monitoring sites and 
along the length of the 
stream within the 
active mining area 
where landholder 
access is granted 

- localised increase in 
ponding and flooding. 

bed, resulting in the 

diversion of all stream flow 
in the mining area 

- Increased leakage from all 
pools in the mining area 

 

 

�x��Fracturing with no 
reduction in pool water 
level when compared to 
baseline period 

�x��Increase in turbidity, iron 
staining, algal growth, or 
other visible water 
quality parameters 
resulting from the mining 
for two consecutive 
months determined by 
comparing baseline 
photos with photos 
during the mining period 

Level 2 

�x��Fracturing resulting in 
loss of surface flow in 
some creeks or tributary 

�x��Fracturing resulting in 
water loss from some 
permanent pools 

�x��Reduced water retention 
time in pools 

�x��Increase in turbidity, iron 
staining, algal growth, or 
other visible water 
quality parameters 
resulting from the mining 
for two consecutive 
months determined by 
comparing baseline 
photos with photos 
during the mining period 

No Level 2 impacts 
observed. 

 

Level 3 

�x��Fracturing resulting in 
total loss of surface flow 
in all sections of a creek 

No Level 3 impacts 
observed. 
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Feature 
Performance 

Measure* 
Potential Impacts Exceeding Prediction TARP Trigger Level Observed Impacts Additional Comments 

or tributary 
�x��Fracturing resulting in 

total water loss from all 
permanent pools in the 
mining area 

�x��Reduced water retention 
time in all pools in the 
mining area 

Water Pumps 

�x�� Pump 1 
�x�� Pump 2 
�x�� Pump 3 
�x�� Pump 4 
�x�� Pump 5 
�x�� Pump 6 

 

   Pump not functioning due 
to water level changes or 
physical disturbance from 
subsidence. 

No such impacts observed 
or reported. 

 

Landscape Features 
Cliffs 

�x�� Along Nepean 
Gorge 

Steep Slopes 

�x�� Along Nepean 
Gorge, associated 
tributaries and 
above western 
end of the 
proposed 
Longwalls 

Cliffs flanking the Nepean 
River 

�x��Negligible environmental 
consequences (that is 
occasional rockfalls, 
displacement or 
dislodgement of boulders 
or slabs, or fracturing, 
that in total do not 
impact more than 0.5% 
of the total face area of 
such cliffs within the 
Longwall mining domain) 

Cliffs of ‘special 

- minor isolated rock falls 
could occur 

- any impacts on the cliffs is 
expected to represent in the 
order of 1% to 3% of the 
total length of the cliffs in 
the SMP Area. 

- surface cracking may occur 
on steep slopes, however 
only minor in nature. 

Cliffs flanking the Nepean 
River 

�x��More than negligible 
environmental 
consequences (that is 
occasional rockfalls, 
displacement or 
dislodgement of boulders 
or slabs, or fracturing, 
that in total impacts 
more than 0.5% of the 
total face area of such 
cliffs within the Longwall 
mining domain) 

�x��Rockfall or erosion that 

Level 1 
�x��Any rock fall, 

displacement, 
dislodgement of boulders 
or slabs or fracturing of a 
cliff line flanking the 
Nepean River resulting 
from mining 

�x��Erosion resulting from 
mining localised to a 
small area that should 
naturally stabilise within 
the monitoring period 

�x��Surface movement 
resulting from mining 
with no more than 
negligible soil surface 

No Level 1 impacts 
observed. 
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Feature 
Performance 

Measure* 
Potential Impacts Exceeding Prediction TARP Trigger Level Observed Impacts Additional Comments 

significance’ (i.e. cliffs 
longer than 200m and/or 
higher than 40m; and cliff-
like rock faces higher than 
5m constitute waterfalls) 

- Negligible environmental 
consequences (that is 
occasional rockfalls, 
displacement or 
dislodgement of boulders 
or slabs, or fracturing, that 
in total do not impact more 
than 0.5% of the total face 
area of such cliffs within the 
longwall mining domain). 

Other cliffs 

 - Minor environmental 
consequences (that is 
occasional rockfalls, 
displacement or 
dislodgement of boulders 
or slabs, or fracturing, that 
in total do not impact more 
than 3% of the total face 
area of such cliffs within 
any longwall mining 
domain). 

 

poses more than a 
negligible increased risk 
to public safety 

exposed 
Level 2  
�x��Any rock falls, 

displacements, 
dislodgements of 
boulders or slabs or 
fracturing of a cliff line(s) 
flanking the Nepean 
River resulting from 
mining that in total 
impacts 0.3% of the total 
cliff line face area of the 
mining domain. 

�x��Erosion resulting from 
mining likely to naturally 
stabilise within the 
monitoring period. 

�x��Surface movement or 
rock displacement 
resulting from mining 
with no more than minor 
soil surface exposed 

No Level 2 impacts 
observed. 

 

Level 3  
�x��Any rock falls, 

displacements, 
dislodgements of 
boulders or slabs or 
fracturing of a cliff line(s) 
flanking the Nepean 
River resulting from 
mining that in total 
impacts up to 0.5% of the 
total cliffline face area of 
the mining domain. 

�x��Any rock falls, 
displacements, 
dislodgements of 

No Level 3 impacts 
observed. 
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Feature 
Performance 

Measure* 
Potential Impacts Exceeding Prediction TARP Trigger Level Observed Impacts Additional Comments 

boulders or slabs or 
fracturing of a cliffline(s) 
flanking the Nepean 
River resulting from 
mining that in total 
impacts 0.4% of the total 
cliffline face area of the 
mining domain after 1 
longwall. 

�x��Mass movement of a 
slope causing large areas 
of exposed soil 

�x��Any form of rockfall or 
erosion that poses a 
threat to public safety 

Terrestrial Ecology 
Monitored in 
conjunction with 
general observational 
monitoring for the 
Nepean River, 
ephemeral 
watercourses and 
active mining area 

Negligible environmental 
consequences  

Endangered Ecological 
Communities (and other 
vegetation) 

- Potential gas emissions 
may result in small, isolated 
areas of vegetation dieback 
in the Nepean River gorge. 
Potential surface fracturing 
and gas emissions 
considered unlikely to result 
in alteration of species 
composition or distribution. 

Unlikely to have a 
significant impact on any 
plant communities. 

Threatened flora 
Volume of water available 

More than negligible 
environmental 
consequences on 
threatened species, 
threatened populations, or 
endangered ecological 
communities 

Level 1  
�x��Vegetation impacted by 

mining (by rockfalls, soil 
slippage, gas emissions) 
that is likely to naturally 
regenerate within the 
monitoring period 

No Level 1 impacts 
observed. 

 

Level 2  
�x��Vegetation impacted by 

mining (by rockfalls, soil 
slippage, gas emissions) 
that is unlikely to 
naturally regenerate 
within the monitoring 
period 

No Level 2 impacts 
observed. 

 

Level 3  
�x��Vegetation impacted by 

mining that is not 
responding to CMAs 

No Level 3 impacts 
observed. 

 



��

�/�:���������(�R�3���/�D�Q�G�V�F�D�S�H���5�H�S�R�U�W�������� ��

��

Feature 
Performance 

Measure* 
Potential Impacts Exceeding Prediction TARP Trigger Level Observed Impacts Additional Comments 

for plant use is unlikely to 
be significantly impacted. It 
is considered unlikely that 
subsidence impacts would 
result in a broad change in 
the floristic composition of 
the riparian zone. No 
significant impact to 
threatened flora. 

Threatened fauna and flora 
habitat 
Changed surface water 
conditions, such as effects 
to pools and streams. 
Impacts to steep slopes and 
cliffs. Impacts of gas 
emissions on water quality 
and riparian vegetation. 
Unlikely to result in a 
significant impact to 
threatened fauna. 

�
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APPENDIX 3 – Longwall 707 to 710 Environmental Monitoring Plan (appr oved)



��

�>�'�R�F�X�P�H�Q�W���7�L�W�O�H�@�������� ��

��



��

�>�'�R�F�X�P�H�Q�W���7�L�W�O�H�@�������� ��

��



��

�>�'�R�F�X�P�H�Q�W���7�L�W�O�H�@�������� ��

��



��

�>�'�R�F�X�P�H�Q�W���7�L�W�O�H�@�������� ��

��

��


	Att C1

