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

3.2  Follow Up  Program  

3.2.1  Surface Water  Quality  

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

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

�W�K�H���:�D�W�H�U���&�K�H�P�L�V�W�U�\���$�Q�D�O�\�V�L�V���3�U�R�J�U�D�P���L�Q���W�K�H���F�U�H�H�N�V���D�Q�G���O�D�N�H�V���S�R�W�H�Q�W�L�D�O�O�\���D�I�I�H�F�W�H�G���R�Q�F�H���W�K�H���+�R�Z�V�H���S�U�R�M�H�F�W���Z�L�O�O���J�R��

�L�Q�W�R�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �D�Q�G�� �V�X�E�V�H�T�X�H�Q�W�O�\�� �L�Q�W�R�� �W�K�H�� �P�L�Q�L�Q�J�� �S�K�D�V�H���� �7�K�H���O�R�F�D�W�L�R�Q�V�� �V�D�P�S�O�H�G�� �D�U�H�� �7�U�L�D�Q�J�O�H�� �/�D�N�H�� ���7�/������

�%�X�U�Q�H�W�W�D���&�U�H�H�N�� ���%�&������ �%�X�U�Q�H�W�W�D���/�D�N�H�� ���%�/�������0�R�U�O�H�\�� �/�D�N�H�� ���0�/�������3�L�Q�H�W�W�H���/�D�N�H�� ���6�:������ �D�Q�G�� ���� �S�R�L�Q�W�V�� �D�O�R�Q�J�� �*�R�R�G�U�H�D�P��

�&�U�H�H�N���D�Q�G���L�W�V���W�U�L�E�X�W�D�U�L�H�V�����6�:�������������D�Q�G���������Z�K�L�F�K���D�U�H���O�R�F�D�W�H�G���L�Q�W�R���W�K�H���Z�D�W�H�U�V�K�H�G�V���W�K�D�W���P�L�J�K�W���E�H���D�I�I�H�F�W�H�G���E�\���+�R�Z�V�H��

�R�S�H�U�D�W�L�R�Q�V����

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

3.2.2  Lake Water  Levels  

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

�8�S�R�Q���Y�L�V�L�W�L�Q�J���W�K�H���V�W�D�W�L�R�Q�V���L�Q���H�D�U�O�\���V�X�P�P�H�U���������������L�W���Z�D�V���Q�R�W�H�G���W�K�D�W���W�K�H���V�W�D�W�L�R�Q���D�W���2�¶�1�H�O�O�\���/�D�N�H���K�D�G���E�H�H�Q���G�D�P�D�J�H�G��

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

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

�R�I���F�R�Q�V�W�U�X�F�W�L�R�Q����

3.3  Groundwater  Levels  

�*�U�R�X�Q�G�Z�D�W�H�U���O�H�Y�H�O�V���L�Q���W�K�H���Z�H�O�O�V���R�Q���W�K�H���+�R�Z�V�H���3�U�R�S�H�U�W�\���Z�H�U�H���Q�R�W���P�H�D�V�X�U�H�G���L�Q�������������V�L�Q�F�H���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�D�V���Q�R�W��

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

���� �)�,�6�+���$�1�'���)�,�6�+���+�$�%�,�7�$�7��
��
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4.1  Bank  Swallow  

�1�R���%�D�Q�N���6�Z�D�O�O�R�Z�V���Z�H�U�H���R�E�V�H�U�Y�H�G���L�Q���W�K�H���G�H�V�L�J�Q�D�W�H�G���+�R�Z�V�H���S�U�R�M�H�F�W���D�U�H�D���R�U���L�Q���D�Q�\���R�I���W�K�H���V�X�U�U�R�X�Q�G�L�Q�J���D�U�H�D�V��

�E�H�W�Z�H�H�Q���$�S�U�L�O�����V�W�������������� ���W�R���0�D�U�F�K�������V�W����������������

��
4.2  Howse Wetland Monitoring (avifauna  habitat)  

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

�S�H�U�I�R�U�P�H�G����

�$���:�H�W�O�D�Q�G�� �0�R�Q�L�W�R�U�L�Q�J�� �&�D�P�S�D�L�J�Q�� �Z�D�V�� �F�D�U�U�L�H�G�� �R�X�W�� �L�Q�� �6�X�P�P�H�U�� �����������E�\�� �*�U�R�X�S�H�� �+�H�P�L�V�S�K�H�U�H�V���� �L�Q�� �D�Q�W�L�F�L�S�D�W�L�R�Q�� �R�I��

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

��

��
��

5.1  Air  Quality  

�7�6�0�&�¶�V���)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���I�R�U���D�L�U���T�X�D�O�L�W�\���L�V���V�H�W���W�R���E�H���L�P�S�O�H�P�H�Q�W�H�G���I�U�R�P���W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���W�R���W�K�H���H�Q�G���R�I��

�G�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W����

�)�R�O�O�R�Z�L�Q�J���P�X�O�W�L�S�O�H���F�R�Q�V�X�O�W�D�W�L�R�Q�V���Z�L�W�K���F�R�P�P�X�Q�L�W�\���O�H�D�G�H�U�V�K�L�S���I�U�R�P���W�K�H���6�F�K�H�I�I�H�U�Y�L�O�O�H���0�D�W�L�P�H�N�X�V�K���.�D�Z�D�Z�D�F�K�L�N�D�P�D�F�K��

�D�U�H�D�����D�Q�G���L�Q���R�U�G�H�U���W�R���P�L�Q�L�P�L�]�H���D�Q�\���H�[�S�R�V�X�U�H���U�L�V�N�V���I�R�U���Z�R�U�N�H�U�V���D�Q�G���I�R�U���F�R�P�P�X�Q�L�W�\���P�H�P�E�H�U�V�����7�6�0�&���W�R�R�N���W�K�H���I�R�O�O�R�Z�L�Q�J��

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

�U�H�S�R�U�W�L�Q�J���S�H�U�L�R�G����

�ƒ �3�U�H�Y�H�Q�W�H�G�� �D�Q�\���X�Q�D�X�W�K�R�U�L�]�H�G���Z�R�U�N�H�U�V�� �I�U�R�P�� �O�H�D�Y�L�Q�J�� �W�K�H�� �V�L�W�H�� �W�R���J�R���W�R�� �6�F�K�H�I�I�H�U�Y�L�O�O�H���H�[�F�H�S�W���W�R���E�R�D�U�G��
�R�X�W�J�R�L�Q�J���F�K�D�U�W�H�U���R�U���W�R���U�H�D�F�K���L�Q���W�R�Z�Q���D�F�F�R�P�P�R�G�D�W�L�R�Q�V����

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

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

��
5.2  Country  Foods  

�8�Q�G�H�U���W�K�H���&�R�X�Q�W�U�\���)�R�R�G���)�R�O�O�R�Z���8�S���3�O�D�Q�����7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���G�X�S�O�L�F�D�W�L�Q�J���W�K�H���&�R�X�Q�W�U�\���)�R�R�G�V���V�D�P�S�O�L�Q�J���S�U�R�J�U�D�P������

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

�R�I���W�K�H���R�S�H�U�D�W�L�R�Q�V���S�K�D�V�H����

��

��

6.1  Bypass  roads  
 

�8�S�J�U�D�G�H���Z�R�U�N���R�Q���W�K�H���+�R�Z�V�H���E�\�S�D�V�V���U�R�D�G���K�D�V���Q�R�W���V�W�D�U�W�H�G���\�H�W���D�Q�G���Q�R���X�S�J�U�D�G�H���Z�D�V���G�R�Q�H���R�Q���W�K�H���'�L�U�H�F�W���6�K�L�S�S�L�Q�J��

�2�U�H�������E�\�S�D�V�V���U�R�D�G���G�X�U�L�Q�J���W�K�H���U�H�S�R�U�W�L�Q�J���S�H�U�L�R�G

���� �0�,�*�5�$�7�2�5�<���%�,�5�'�6��

���� �+�(�$�/�7�+���$�1�'���6�2�&�,�2���(�&�2�1�2�0�,�&���&�2�1�'�,�7�,�2�1�6���2�)���,�1�'�,�*�(�1�2�8�6���3�(�2�3�/�(�6��

���� �&�8�5�5�(�1�7���8�6�(���2�)���/�$�1�'�6���$�1�'���5�(�6�2�8�5�&�(�6���)�2�5���7�5�$�'�,�7�,�2�1�$�/���3�8�5�3�2�6�(�6��
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6.2  Caribou  

 
�7�6�0�&���Q�R���O�R�Q�J�H�U���K�D�V���D���I�R�U�P�D�O���D�U�U�D�Q�J�H�P�H�Q�W���W�R���U�H�F�H�L�Y�H���F�D�U�L�E�R�X���G�D�W�D�����7�6�0�&���L�V���F�X�U�U�H�Q�W�O�\���L�Q���G�L�V�F�X�V�V�L�R�Q���Z�L�W�K���&�D�U�L�E�R�X��

�8�Q�J�D�Y�D���W�R���U�H�V�X�P�H���W�K�H���D�J�U�H�H�P�H�Q�W�����1�R���G�D�W�D���L�V���D�Y�D�L�O�D�E�O�H���I�R�U���W�K�H���U�H�S�R�U�W�L�Q�J���\�H�D�U����

��
6.3  Communication  

 
�7�6�0�&�� �F�R�P�P�X�Q�L�F�D�W�H�G�� �S�U�R�J�U�H�V�V�� �D�Q�G�� �K�L�J�K���O�H�Y�H�O�� �U�H�V�X�O�W�V�� �R�I�� �L�W�V�� �F�X�U�U�H�Q�W�� �P�R�Q�L�W�R�U�L�Q�J�� �S�U�R�J�U�D�P�V�� �W�R�� �,�Q�G�L�J�H�Q�R�X�V�� �J�U�R�X�S�V��

�G�X�U�L�Q�J���L�W�V���-�R�L�Q�W���&�R�P�P�X�Q�L�W�\���+�H�D�O�W�K�����6�D�I�H�W�\���D�Q�G���(�Q�Y�L�U�R�Q�P�H�Q�W���&�R�P�P�L�W�W�H�H���P�H�H�W�L�Q�J�V�����K�H�O�G���L�Q���W�K�L�V���U�H�S�R�U�W�L�Q�J���S�H�U�L�R�G���R�Q��

�2�F�W�R�E�H�U���������������� ������
��

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

��

��

��
�$�V���W�K�H���+�R�Z�V�H���3�U�R�M�H�F�W���L�V���Q�R�W���\�H�W���L�Q���W�K�H���&�R�Q�V�W�U�X�F�W�L�R�Q���3�K�D�V�H�����W�K�L�V���U�H�T�X�L�U�H�P�H�Q�W���L�V���Q�R�W���\�H�W���L�Q���S�O�D�F�H����
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9.1  Communication  Plan  
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2. General Conditions  

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

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

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

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

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

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

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���I�R�O�O�R�Z���W�K�L�V��
�U�H�T�X�L�U�H�P�H�Q�W���I�R�U���D�O�O���F�R�Q�V�X�O�W�D�W�L�R�Q��
�D�F�W�L�Y�L�W�L�H�V����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O�����Z�K�H�U�H���D���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���L�V���D���U�H�T�X�L�U�H�P�H�Q�W���R�I���D���F�R�Q�G�L�W�L�R�Q���V�H�W���R�X�W���L�Q���W�K�L�V���'�H�F�L�V�L�R�Q���6�W�D�W�H�P�H�Q�W����
�G�H�W�H�U�P�L�Q�H���W�K�H���I�R�O�O�R�Z�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q�����I�R�U���H�D�F�K���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P����

�ƒ �(�[�L�V�W�L�Q�J���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U��
�7�6�0�&�¶�V���'�6�2���D�Q�G���+�R�Z�V�H���V�L�W�H�V����
�L�Q�F�O�X�G�H���W�K�L�V���L�Q�I�R�U�P�D�W�L�R�Q�����������������W�K�H���P�H�W�K�R�G�R�O�R�J�\�����O�R�F�D�W�L�R�Q�����I�U�H�T�X�H�Q�F�\�����W�L�P�L�Q�J���D�Q�G���G�X�U�D�W�L�R�Q���R�I���P�R�Q�L�W�R�U�L�Q�J���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���I�R�O�O�R�Z���X�S��

�S�U�R�J�U�D�P����

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

�������������W�K�H���O�H�Y�H�O�V���R�I���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���F�K�D�Q�J�H���U�H�O�D�W�L�Y�H���W�R���E�D�V�H�O�L�Q�H���F�R�Q�G�L�W�L�R�Q�V���W�K�D�W���Z�R�X�O�G���U�H�T�X�L�U�H���W�K�H���3�U�R�S�R�Q�H�Q�W���W�R��
�L�P�S�O�H�P�H�Q�W���P�R�G�L�I�L�H�G���R�U���D�G�G�L�W�L�R�Q�D�O���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H���V�������L�Q�F�O�X�G�L�Q�J���L�Q�V�W�D�Q�F�H�V���Z�K�H�U�H���W�K�H���3�U�R�S�R�Q�H�Q�W���P�D�\���U�H�T�X�L�U�H��
�'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D�F�W�L�Y�L�W�L�H�V���W�R���E�H���V�W�R�S�S�H�G�����D�Q�G��

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

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

�ƒ �1�R���X�S�G�D�W�H�V���Z�H�U�H���G�R�Q�H���R�Q���W�K�H��
�I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���G�X�U�L�Q�J���W�K�L�V��
�U�H�S�R�U�W�L�Q�J���\�H�D�U����
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 CEAA Release Condition  202 2- 202 3 Activities  
 �L�Q�I�R�U�P�D�W�L�R�Q���W�R���W�K�H���$�J�H�Q�F�\�����,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���D�Q�G���U�H�O�H�Y�D�Q�W���D�X�W�K�R�U�L�W�L�H�V���Z�L�W�K�L�Q���������G�D�\�V���R�I���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���E�H�L�Q�J��

�X�S�G�D�W�H�G����
 

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O�����Z�K�H�U�H���D���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���L�V���D���U�H�T�X�L�U�H�P�H�Q�W���R�I���D���F�R�Q�G�L�W�L�R�Q���V�H�W���R�X�W���L�Q���W�K�L�V���'�H�F�L�V�L�R�Q��
�6�W�D�W�H�P�H�Q�W����

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���D�Q�G���,�Q�G�L�J�H�Q�R�X�V��
�J�U�R�X�S�V���L�Q���6�S�U�L�Q�J���������������)�R�O�O�R�Z���X�S��
�S�U�R�J�U�D�P�V���Z�L�O�O���E�H���L�P�S�O�H�P�H�Q�W�H�G��
�Z�K�H�Q���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q���Z�L�O�O���V�W�D�U�W����

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

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

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

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

������ �� �:�K�H�U�H���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���L�V���D���U�H�T�X�L�U�H�P�H�Q�W���R�I���D���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�����W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���G�L�V�F�X�V�V��
�Z�L�W�K���H�D�F�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���W�K�H���S�D�U�W�L�F�L�S�D�W�L�R�Q���R�I���W�K�D�W���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S���L�Q���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I��
�W�K�H���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�����L�Q�F�O�X�G�L�Q�J���W�K�H���D�Q�D�O�\�V�L�V���R�I���W�K�H���I�R�O�O�R�Z���X�S���U�H�V�X�O�W�V���D�Q�G���Z�K�H�W�K�H�U���P�R�G�L�I�L�H�G���R�U���D�G�G�L�W�L�R�Q�D�O��
�P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���D�U�H���U�H�T�X�L�U�H�G�����D�V���V�H�W���R�X�W���L�Q���F�R�Q�G�L�W�L�R�Q������������

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���I�R�O�O�R�Z���W�K�L�V��
�U�H�T�X�L�U�H�P�H�Q�W���I�R�U���D�O�O���F�R�Q�V�X�O�W�D�W�L�R�Q��
�D�F�W�L�Y�L�W�L�H�V����

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

�ƒ �7�6�0�&���K�D�V���S�U�R�G�X�F�H�G���D�Q���D�Q�Q�X�D�O��
�U�H�S�R�U�W���I�R�U���L�W�V���������������������� ���������� ����
�������� ������������ �������������D�Q�G������������
�������� ���D�F�W�L�Y�L�W�L�H�V�����D�Q�G���W�K�H���F�X�U�U�H�Q�W��
�U�H�S�R�U�W���F�R�Y�H�U�V������������ ������ ����
�D�F�W�L�Y�L�W�L�H�V����

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

�������������K�R�Z���W�K�H���3�U�R�S�R�Q�H�Q�W���F�R�P�S�O�L�H�G���Z�L�W�K���F�R�Q�G�L�W�L�R�Q������������

�������������I�R�U���F�R�Q�G�L�W�L�R�Q�V���V�H�W���R�X�W���L�Q���W�K�L�V���'�H�F�L�V�L�R�Q���6�W�D�W�H�P�H�Q�W���I�R�U���Z�K�L�F�K���F�R�Q�V�X�O�W�D�W�L�R�Q���L�V���D���U�H�T�X�L�U�H�P�H�Q�W�����K�R�Z���W�K�H���3�U�R�S�R�Q�H�Q�W��
�F�R�Q�V�L�G�H�U�H�G���D�Q�\���Y�L�H�Z�V���D�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���W�K�D�W���W�K�H���3�U�R�S�R�Q�H�Q�W���U�H�F�H�L�Y�H�G���G�X�U�L�Q�J���R�U���D�V���D���U�H�V�X�O�W���R�I���W�K�H���F�R�Q�V�X�O�W�D�W�L�R�Q����

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

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

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

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

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���F�R�P�S�O�\��
�Z�L�W�K���W�K�L�V���F�R�Q�G�L�W�L�R�Q��

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

�ƒ �$�Q�Q�X�D�O���U�H�S�R�U�W�V���K�D�Y�H���E�H�H�Q���S�O�D�F�H�G��
�R�Q���7�6�0�&�¶�V���Z�H�E�V�L�W�H����
�K�W�W�S�V�������Z�Z�Z���W�D�W�D�V�W�H�H�O�F�D�Q�D�G�D���F�R��
�P����
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 CEAA Release Condition  202 2- 202 3 Activities  

�������� �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���Q�R�W�L�I�\���W�K�H���$�J�H�Q�F�\���D�Q�G���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���L�Q���Z�U�L�W�L�Q�J���Q�R���O�D�W�H�U���W�K�D�Q���������G�D�\�V���D�I�W�H�U���W�K�H���G�D�\���R�Q��
�Z�K�L�F�K���W�K�H�U�H���L�V���D���W�U�D�Q�V�I�H�U���R�I���R�Z�Q�H�U�V�K�L�S�����F�D�U�H�����F�R�Q�W�U�R�O���R�U���P�D�Q�D�J�H�P�H�Q�W���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���L�Q���Z�K�R�O�H���R�U���L�Q���S�D�U�W����

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���F�R�P�S�O�\��
�Z�L�W�K���W�K�L�V���F�R�Q�G�L�W�L�R�Q����

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

�ƒ �7�K�H�U�H���Z�H�U�H���Q�R���F�K�D�Q�J�H�V���W�R���W�K�H��
�'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���L�Q���W�K�H��
�U�H�S�R�U�W�L�Q�J���\�H�D�U����

�������� �� �,�Q���Q�R�W�L�I�\�L�Q�J���W�K�H���$�J�H�Q�F�\���S�X�U�V�X�D�Q�W���W�R���F�R�Q�G�L�W�L�R�Q���������������W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���S�U�R�Y�L�G�H���W�K�H���$�J�H�Q�F�\���Z�L�W�K���D���G�H�V�F�U�L�S�W�L�R�Q���R�I��
�W�K�H���S�R�W�H�Q�W�L�D�O���D�G�Y�H�U�V�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���H�I�I�H�F�W�V���R�I���W�K�H���F�K�D�Q�J�H���V�����W�R���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W�����W�K�H���S�U�R�S�R�V�H�G���P�L�W�L�J�D�W�L�R�Q��
�P�H�D�V�X�U�H�V���D�Q�G���I�R�O�O�R�Z���X�S���U�H�T�X�L�U�H�P�H�Q�W�V���W�R���E�H���L�P�S�O�H�P�H�Q�W�H�G���E�\���W�K�H���3�U�R�S�R�Q�H�Q�W���D�Q�G���W�K�H���U�H�V�X�O�W�V���R�I���W�K�H���F�R�Q�V�X�O�W�D�W�L�R�Q��
�Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V����

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���F�R�P�S�O�\��
�Z�L�W�K���W�K�L�V���F�R�Q�G�L�W�L�R�Q����

3. Fish and fish habitat  

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���L�P�S�O�H�P�H�Q�W���H�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W�D�W�L�R�Q���F�R�Q�W�U�R�O���P�H�D�V�X�U�H�V���Z�L�W�K�L�Q���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D�U�H�D��
�G�X�U�L�Q�J���D�O�O���S�K�D�V�H�V���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���W�R���D�Y�R�L�G���W�K�H���G�H�S�R�V�L�W���R�I���G�H�O�H�W�H�U�L�R�X�V���V�X�E�V�W�D�Q�F�H�V���L�Q���Z�D�W�H�U�V���I�U�H�T�X�H�Q�W�H�G���E�\��
�I�L�V�K����

�ƒ �7�K�H�U�H���L�V���Q�R���G�H�S�R�V�L�W�L�R�Q���R�I��
�G�H�O�H�W�H�U�L�R�X�V���V�X�E�V�W�D�Q�F�H�V���L�Q���Z�D�W�H�U�V��
�I�U�H�T�X�H�Q�W�H�G���E�\���I�L�V�K���L�Q���U�H�O�D�W�L�R�Q���W�R��
�W�K�H���+�R�Z�V�H���3�U�R�S�H�U�W�\���3�U�R�M�H�F�W����
�Z�K�L�F�K���L�V���Q�R�W���V�W�D�U�W�H�G����

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

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

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���X�V�H���D���W�L�P�H���G�H�O�D�\���E�O�D�V�W�L�Q�J���W�H�F�K�Q�L�T�X�H���Z�K�H�Q���E�O�D�V�W�L�Q�J���� �ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�V���W�K�H�U�H���L�V���Q�R��
�D�F�W�L�Y�L�W�\�����L�Q�F�O�X�G�L�Q�J���E�O�D�V�W�L�Q�J�����R�Q��
�W�K�H���+�R�Z�V�H���3�U�R�S�H�U�W�\����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���Q�R�W���V�H�W���W�K�H���E�O�D�V�W���F�K�D�U�J�H���S�H�U���G�H�O�D�\���W�R���D�E�R�Y�H�������������N�L�O�R�J�U�D�P�V���� �ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�V���W�K�H�U�H���L�V���Q�R��
�D�F�W�L�Y�L�W�\�����L�Q�F�O�X�G�L�Q�J���E�O�D�V�W�L�Q�J�����R�Q��
�W�K�H���+�R�Z�V�H���3�U�R�S�H�U�W�\��

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���P�D�Q�D�J�H���Z�D�V�W�H���U�R�F�N���D�F�L�G���J�H�Q�H�U�D�W�L�R�Q���W�D�N�L�Q�J���L�Q�W�R���D�F�F�R�X�Q�W���W�K�H���0�L�Q�H���(�Q�Y�L�U�R�Q�P�H�Q�W���1�H�X�W�U�D�O��
�'�U�D�L�Q�D�J�H���S�U�R�J�U�D�P�¶�V��Prediction Manual for Drainage Chemistry from Sulphidic Geo logical Materials ����

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���F�R�P�S�O�\��
�Z�L�W�K���W�K�L�V���F�R�Q�G�L�W�L�R�Q���R�Q�F�H���W�K�H��
�3�U�R�M�H�F�W���V�W�D�U�W�V����

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

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���D�Q�G���,�Q�G�L�J�H�Q�R�X�V��
�J�U�R�X�S�V���L�Q���6�S�U�L�Q�J������������ ��

�������������P�R�Q�L�W�R�U���Z�D�W�H�U���T�X�D�O�L�W�\���D�Q�G���T�X�D�Q�W�L�W�\���S�D�U�D�P�H�W�H�U�V���D�V���S�H�U���W�K�H���:�D�W�H�U���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����2�F�W�R�E�H�U���������������L�Q���W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���L�P�S�D�F�W���V�W�D�W�H�P�H�Q�W���D�Q�G���D�W���O�R�F�D�W�L�R�Q�V���R�X�W�O�L�Q�H�G���L�Q���I�L�J�X�U�H�������R�I���W�K�H���3�U�R�S�R�Q�H�Q�W�
�V���I�L�Q�D�O���U�H�V�S�R�Q�V�H���W�R��
�,�Q�I�R�U�P�D�W�L�R�Q���5�H�T�X�H�V�W�������������-�X�O�\�������������������������L�Q�F�O�X�G�L�Q�J����

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���F�R�P�S�O�\��
�Z�L�W�K���W�K�L�V���F�R�Q�G�L�W�L�R�Q�����V�H�H���E�H�O�R�Z����

�����������������Z�D�W�H�U���O�H�Y�H�O�V���L�Q���7�U�L�D�Q�J�O�H���/�D�N�H�����0�R�U�O�H�\���/�D�N�H�����%�X�U�Q�H�W�W�D���/�D�N�H���D�Q�G���3�L�Q�H�W�W�H���/�D�N�H���� �ƒ �:�D�W�H�U���J�D�X�J�H�V���Z�H�U�H���L�Q�V�W�D�O�O�H�G���D�W��
�W�K�H�V�H���O�R�F�D�W�L�R�Q�V���L�Q���I�D�O�O���������� ��

�ƒ �'�D�W�D���F�R�O�O�H�F�W�L�R�Q���Z�D�V���Q�R�W���G�R�Q�H��



�7�$�7�$���6�7�(�(�/���0�,�1�(�5�$�/�6���&�$�1�$�'�$��

�+�2�:�6�(�� �$�1�1�8�$�/���5�(�3�2�5�7���±���-�8�1�(���������� ��

����

��

��

 
 CEAA Release Condition  202 2- 202 3 Activities  
  �L�Q���������� �����E�X�W���Z�L�O�O���U�H�V�X�P�H���R�Q�F�H��

�F�R�Q�V�W�U�X�F�W�L�R�Q���V�W�D�U�W�V����

�����������������J�U�R�X�Q�G�Z�D�W�H�U���O�H�Y�H�O�V���D�W���P�R�Q�L�W�R�U�L�Q�J���Z�H�O�O���O�R�F�D�W�L�R�Q�V���R�X�W�O�L�Q�H�G���L�Q���I�L�J�X�U�H�������R�U���H�T�X�L�Y�D�O�H�Q�W���O�R�F�D�W�L�R�Q�V���Z�K�H�U�H��
�J�U�R�X�Q�G�Z�D�W�H�U���P�D�\���E�H���L�P�S�D�F�W�H�G���E�\���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W����

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

�����������������L�U�R�Q���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���D�W���W�K�H���I�L�Q�D�O���G�L�V�F�K�D�U�J�H���S�R�L�Q�W�V���R�I���W�K�H���+�R�Z�V�H�$���D�Q�G���7�L�P�P�L�Q�V�������V�H�G�L�P�H�Q�W�D�W�L�R�Q���S�R�Q�G�V���� �ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���W�K�H���3�U�R�M�H�F�W���K�D�V��
�Q�R�W���V�W�D�U�W�H�G����

�����������������H�I�I�O�X�H�Q�W���T�X�D�O�L�W�\���D�W���W�K�H���I�L�Q�D�O���G�L�V�F�K�D�U�J�H���S�R�L�Q�W�V���R�I���W�K�H���+�R�Z�V�H�$���D�Q�G���7�L�P�P�L�Q�V�������V�H�G�L�P�H�Q�W�D�W�L�R�Q���S�R�Q�G�V�����L�Q��
�D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���0�H�W�D�O���0�L�Q�L�Q�J���(�I�I�O�X�H�Q�W���5�H�J�X�O�D�W�L�R�Q�V���D�Q�G���W�D�N�L�Q�J���L�Q�W�R���D�F�F�R�X�Q�W���W�K�H���&�D�Q�D�G�L�D�Q���&�R�X�Q�F�L�O���R�I���0�L�Q�L�V�W�H�U�V���R�I��
�W�K�H���(�Q�Y�L�U�R�Q�P�H�Q�W�
�V���:�D�W�H�U���4�X�D�O�L�W�\���*�X�L�G�H�O�L�Q�H�V���I�R�U���W�K�H���3�U�R�W�H�F�W�L�R�Q���R�I���$�T�X�D�W�L�F���/�L�I�H�����D�Q�G��

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

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

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

�������������X�S�G�D�W�H���W�K�H���K�\�G�U�R�J�H�R�O�R�J�L�F�D�O���J�U�R�X�Q�G�Z�D�W�H�U���P�R�G�H�O���I�U�R�P���W�K�H���3�U�R�S�R�Q�H�Q�W�
�V���I�L�Q�D�O���U�H�V�S�R�Q�V�H���W�R���,�Q�I�R�U�P�D�W�L�R�Q���5�H�T�X�H�V�W��
�����������-�X�O�\�����������������������D�W���W�K�H���H�Q�G���R�I���P�L�Q�L�Q�J���S�K�D�V�H�V���,�����,�,���D�Q�G���,�,�,���E�D�V�H�G���R�Q���W�K�H���U�H�V�X�O�W�V���I�U�R�P�����������������D�Q�G��

�ƒ �8�S�G�D�W�H�V���Z�L�O�O���E�H���G�R�Q�H���I�R�O�O�R�Z�L�Q�J��
�W�K�H���P�L�Q�L�Q�J���S�K�D�V�H�V����

�������������P�R�Q�L�W�R�U���I�L�V�K���D�Q�G���I�L�V�K���K�D�E�L�W�D�W���L�Q���7�U�L�D�Q�J�O�H���/�D�N�H�����%�X�U�Q�H�W�W�D���/�D�N�H�����3�L�Q�H�W�W�H���/�D�N�H���D�Q�G���*�R�R�G�U�H�D�P���&�U�H�H�N���� �ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���W�K�H���3�U�R�M�H�F�W���K�D�V��
�Q�R�W���V�W�D�U�W�H�G����

4. Migratory birds  

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

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

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�V���W�K�H���R�S�H�U�D�W�L�R�Q�V��
�S�K�D�V�H���K�D�V���Q�R�W���E�H�J�X�Q���D�W���+�R�Z�V�H����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���Q�R�W�L�I�\���(�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���&�O�L�P�D�W�H���&�K�D�Q�J�H���&�D�Q�D�G�D���L�I���L�W���I�L�Q�G�V���E�D�Q�N���V�Z�D�O�O�R�Z����Riparia riparia �����Q�H�V�W�V��
�Z�L�W�K�L�Q���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D�U�H�D����

�ƒ �%�D�Q�N���6�Z�D�O�O�R�Z���Z�H�U�H���Q�R�W���R�E�V�H�U�Y�H�G��
�L�Q���W�K�H���+�R�Z�V�H���3�U�R�S�H�U�W�\���D�U�H�D��
�G�X�U�L�Q�J���W�K�H���U�H�S�R�U�W�L�Q�J���\�H�D�U����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���F�R�Q�W�U�R�O���O�L�J�K�W�L�Q�J���U�H�T�X�L�U�H�G���I�R�U���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q�����R�S�H�U�D�W�L�R�Q���D�Q�G���G�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���R�I���W�K�H��
�'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W�����L�Q�F�O�X�G�L�Q�J���G�L�U�H�F�W�L�R�Q�����W�L�P�L�Q�J���D�Q�G���L�Q�W�H�Q�V�L�W�\�����W�R���D�Y�R�L�G���D�G�Y�H�U�V�H���H�I�I�H�F�W�V���R�Q���P�L�J�U�D�W�R�U�\���E�L�U�G�V�����Z�K�L�O�H��
�P�H�H�W�L�Q�J���K�H�D�O�W�K���D�Q�G���V�D�I�H�W�\���U�H�T�X�L�U�H�P�H�Q�W�V����

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�V���F�R�Q�V�W�U�X�F�W�L�R�Q��
�D�F�W�L�Y�L�W�L�H�V���K�D�Y�H���Q�R�W���E�H�J�X�Q���D�W��
�+�R�Z�V�H����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���S�U�R�K�L�E�L�W���Y�H�K�L�F�O�H�V���D�Q�G���K�H�D�Y�\���H�T�X�L�S�P�H�Q�W���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���I�U�R�P���H�Q�W�H�U�L�Q�J��
�Z�H�W�O�D�Q�G�V���H�[�F�H�S�W���W�K�R�V�H���D�I�I�H�F�W�H�G���E�\���F�R�P�S�R�Q�H�Q�W�V���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D�V���L�G�H�Q�W�L�I�L�H�G���L�Q���I�L�J�X�U�H�������������R�I���W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���L�P�S�D�F�W���V�W�D�W�H�P�H�Q�W����

�ƒ �1�R���Y�H�K�L�F�O�H�V���D�Q�G���R�U���K�H�D�Y�\��
�H�T�X�L�S�P�H�Q�W���H�Q�W�H�U�H�G���Z�H�W�O�D�Q�G�V��
�G�X�U�L�Q�J���W�K�H���U�H�S�R�U�W�L�Q�J���\�H�D�U����
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 CEAA Release Condition  202 2- 202 3 Activities  

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

�ƒ �7�K�L�V���Z�D�V���U�H�V�S�H�F�W�H�G���L�Q���W�K�H��
�U�H�S�R�U�W�L�Q�J���\�H�D�U����

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

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���L�Q���6�S�U�L�Q�J������������ ��

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�W���W�K�L�V���W�L�P�H����

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

�ƒ �7�K�L�V���F�R�Q�G�L�W�L�R�Q���Z�D�V���F�R�P�S�O�L�H�G���Z�L�W�K����

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

�ƒ �6�X�U�Y�H�\���G�R�Q�H���L�Q��������������

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

�ƒ �1�R�W���F�R�Q�G�X�F�W�H�G���L�Q�������������D�V���Q�R��
�F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V��
�R�F�F�X�U�U�H�G��

�������+�H�D�O�W�K���D�Q�G���V�R�F�L�R���H�F�R�Q�R�P�L�F���F�R�Q�G�L�W�L�R�Q�V���R�I���,�Q�G�L�J�H�Q�R�X�V���S�H�R�S�O�H�V��

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���W�K�H���'�H�V�L�J�Q�D�W�H�G��
�S�U�R�M�H�F�W���D�U�H�D���K�D�V���Q�R�W���E�H�H�Q��
�G�L�V�W�X�U�E�H�G����

������ �� �8�V�L�Q�J���D���T�X�D�O�L�I�L�H�G���L�Q�G�L�Y�L�G�X�D�O�����W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���G�H�V�L�J�Q���R�Y�H�U�E�X�U�G�H�Q���V�W�R�F�N�S�L�O�H�V���D�Q�G���Z�D�V�W�H���U�R�F�N���S�L�O�H�V�����L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q��
�Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���D�Q�G���U�H�O�H�Y�D�Q�W���D�X�W�K�R�U�L�W�L�H�V�����D�Q�G���L�Q���F�R�Q�V�L�G�H�U�D�W�L�R�Q���R�I���U�H�G�X�F�L�Q�J���H�I�I�H�F�W�V���W�R���Y�L�H�Z�V�F�D�S�H�V�����7�K�H��
�3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���L�P�S�O�H�P�H�Q�W���W�K�H���G�H�V�L�J�Q���W�K�U�R�X�J�K�R�X�W���D�O�O���S�K�D�V�H�V���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W����

�ƒ �7�K�H���G�H�V�L�J�Q���R�I���W�K�H���R�Y�H�U�E�X�U�G�H�Q��
�V�W�R�F�N�S�L�O�H�V���D�Q�G���Z�D�V�W�H���U�R�F�N���S�L�O�H�V��
�Z�D�V���F�R�P�S�O�H�W�H�G���G�X�U�L�Q�J���W�K�H���+�R�Z�V�H��
�(�,�6����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�W���W�K�L�V���W�L�P�H����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�W���W�K�L�V���W�L�P�H����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���L�P�S�O�H�P�H�Q�W���P�H�D�V�X�U�H�V���W�R���P�L�W�L�J�D�W�H���G�X�V�W���H�P�L�V�V�L�R�Q�V���D�W���W�K�H���F�R�Q�Y�H�\�R�U���W�U�D�Q�V�I�H�U���D�Q�G���G�U�R�S���S�R�L�Q�W�V�� �ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���W�K�H���3�U�R�M�H�F�W���K�D�V��
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 CEAA Release Condition  202 2- 202 3 Activities  
 �Z�K�H�Q���W�K�H���F�R�Q�Y�H�\�R�U���L�V���D�F�W�L�Y�H�����L�Q���W�K�H���G�U�X�P���V�F�U�X�E�E�H�U���Z�K�H�Q���R�U�H���L�V���P�L�[�H�G���D�Q�G���D�W���W�K�H���F�U�X�G�H���R�U�H���U�H�F�R�Y�H�U�\���W�X�Q�Q�H�O�����W�K�H��

�V�H�F�R�Q�G�D�U�\���F�U�X�V�K�H�U���D�Q�G���W�K�H���G�U�\�H�U���G�X�U�L�Q�J���R�U�H���S�U�R�F�H�V�V�L�Q�J���D�F�W�L�Y�L�W�L�H�V��
�Q�R�W���V�W�D�U�W�H�G����

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

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

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

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

�ƒ �7�6�0�&���L�V���F�R�P�S�O�\�L�Q�J���Z�L�W�K���W�K�L�V��
�F�R�Q�G�L�W�L�R�Q����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���G�H�Y�H�O�R�S�����S�U�L�R�U���W�R���F�R�Q�V�W�U�X�F�W�L�R�Q�����D���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���W�R���Y�H�U�L�I�\���W�K�H���D�F�F�X�U�D�F�\���R�I���W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�V�V�H�V�V�P�H�Q�W���D�V���L�W���S�H�U�W�D�L�Q�V���W�R���D�L�U���T�X�D�O�L�W�\���D�Q�G���W�K�H���H�I�I�H�F�W�V���R�I���G�X�V�W���R�Q���W�K�H���K�H�D�O�W�K���R�I���,�Q�G�L�J�H�Q�R�X�V���S�H�R�S�O�H�V��
�D�Q�G���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���H�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I���W�K�H���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���U�H�I�H�U�U�H�G���W�R���L�Q���F�R�Q�G�L�W�L�R�Q�V�����������W�R�������������7�K�H���3�U�R�S�R�Q�H�Q�W��
�V�K�D�O�O���S�U�R�Y�L�G�H���W�K�H���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���W�R���W�K�H���$�J�H�Q�F�\���S�U�L�R�U���W�R���W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O��
�L�P�S�O�H�P�H�Q�W���W�K�H���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���I�U�R�P���W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���W�R���W�K�H���H�Q�G���R�I���G�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G��
�3�U�R�M�H�F�W�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���U�H�Y�L�H�Z���D�Q�G���X�S�G�D�W�H���W�K�H���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���D�Q�G��
�U�H�O�H�Y�D�Q�W���D�X�W�K�R�U�L�W�L�H�V���D�Q�G���V�K�D�O�O���S�U�R�Y�L�G�H���W�K�H���X�S�G�D�W�H���W�R���W�K�H���$�J�H�Q�F�\���S�U�L�R�U���W�R���R�S�H�U�D�W�L�R�Q���R�U���Z�L�W�K�L�Q�����������G�D�\�V���R�I���W�K�H��
�L�V�V�X�D�Q�F�H���R�I���W�K�L�V���'�H�F�L�V�L�R�Q���6�W�D�W�H�P�H�Q�W�����Z�K�L�F�K�H�Y�H�U���F�R�P�H�V���I�L�U�V�W�����$�V���S�D�U�W���R�I���W�K�H���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�����W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O����

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

�������������P�R�Q�L�W�R�U���G�X�V�W���J�H�Q�H�U�D�W�L�R�Q���D�Q�G���G�H�S�R�V�L�W�L�R�Q���I�U�R�P���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D�W���O�R�F�D�W�L�R�Q�V���S�R�W�H�Q�W�L�D�O�O�\���D�I�I�H�F�W�H�G���E�\���W�K�H��
�'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W�����X�V�L�Q�J���D���G�X�V�W���W�U�D�F�N�L�Q�J���V�\�V�W�H�P���D�Q�G���P�R�E�L�O�H���P�R�Q�L�W�R�U�L�Q�J���H�T�X�L�S�P�H�Q�W����

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

�������������L�I���W�K�H���U�H�V�X�O�W�V���R�I���W�K�H���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P���G�H�P�R�Q�V�W�U�D�W�H���W�K�D�W���P�R�G�L�I�L�H�G���R�U���D�G�G�L�W�L�R�Q�D�O���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���D�U�H��
�U�H�T�X�L�U�H�G�����D�V���G�H�W�H�U�P�L�Q�H�G���L�Q���F�R�Q�G�L�W�L�R�Q�������������D�W���W�K�H���+�R�Z�V�H���P�L�Q�L���S�O�D�Q�W�����'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���U�R�D�G�V�����Z�D�V�W�H���U�R�F�N���S�L�O�H�V���R�U��
�R�Y�H�U�E�X�U�G�H�Q���V�W�R�F�N�S�L�O�H�V�����W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���L�P�S�O�H�P�H�Q�W���P�R�G�L�I�L�H�G���R�U���D�G�G�L�W�L�R�Q�D�O���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V����
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�Z�K�L�F�K�H�Y�H�U���F�R�P�H�V���I�L�U�V�W�����D�Q�G���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���D�Q�G���U�H�O�H�Y�D�Q�W���D�X�W�K�R�U�L�W�L�H�V�����D���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P��
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 CEAA Release Condition  202 2- 202 3 Activities  
 �L�G�H�Q�W�L�I�L�H�G���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���D�Q�G���U�H�O�H�Y�D�Q�W���D�X�W�K�R�U�L�W�L�H�V����  

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

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

6. Current use of lands and resources for traditional purposes  

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���X�S�J�U�D�G�H�����I�U�R�P���W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q�����D���E�\�S�D�V�V���U�R�D�G���D�U�R�X�Q�G���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���L�Q���R�U�G�H�U��
�W�R���S�U�R�Y�L�G�H���D�F�F�H�V�V���I�R�U���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���W�R���3�L�Q�H�W�W�H���/�D�N�H�����.�D�X�W�H�L�W�Q�D�W���D�Q�G���W�K�H���+�R�Z�H�O�O�V���5�L�Y�H�U���9�D�O�O�H�\�����7�K�H���3�U�R�S�R�Q�H�Q�W��
�V�K�D�O�O���P�D�L�Q�W�D�L�Q���W�K�H���E�\�S�D�V�V���U�R�D�G���D�W���O�H�D�V�W���W�Z�L�F�H���S�H�U���F�D�O�H�Q�G�D�U���\�H�D�U���X�Q�W�L�O���W�K�H���H�Q�G���R�I���G�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���W�R���H�Q�V�X�U�H���L�W�V��
�X�V�D�E�L�O�L�W�\����

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

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���X�S�J�U�D�G�H�����I�U�R�P���W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q�����D���E�\�S�D�V�V���U�R�D�G���D�U�R�X�Q�G���W�K�H���'�L�U�H�F�W���6�K�L�S�S�L�Q�J���2�U�H�������D�U�H�D��
�L�Q���R�U�G�H�U���W�R���S�U�R�Y�L�G�H���D�F�F�H�V�V���I�R�U���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���W�R���K�X�Q�W�L�Q�J���J�U�R�X�Q�G�V���W�R���W�K�H���Q�R�U�W�K�Z�H�V�W���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W��
�Q�H�D�U���W�K�H���.�L�Y�L�Y�L�F���D�Q�G���*�R�R�G�Z�R�R�G���G�H�S�R�V�L�W�V�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���P�D�L�Q�W�D�L�Q���W�K�H���E�\�S�D�V�V���U�R�D�G���D�W���O�H�D�V�W���W�Z�L�F�H���S�H�U���F�D�O�H�Q�G�D�U��
�\�H�D�U���X�Q�W�L�O���W�K�H���H�Q�G���R�I���G�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���W�R���H�Q�V�X�U�H���L�W�V���X�V�D�E�L�O�L�W�\����

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�W���W�K�L�V���W�L�P�H����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���Q�R�W���X�V�H���W�K�H���E�\�S�D�V�V���U�R�D�G�V�����U�H�I�H�U�U�H�G���W�R���L�Q���F�R�Q�G�L�W�L�R�Q�V�����������D�Q�G�������������I�R�U���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W��
�D�F�W�L�Y�L�W�L�H�V�����H�[�F�H�S�W���Z�K�H�Q���X�Q�G�H�U�W�D�N�L�Q�J���W�K�H���P�D�L�Q�W�H�Q�D�Q�F�H���R�I���W�K�R�V�H���E�\�S�D�V�V���U�R�D�G�V���D�V���U�H�T�X�L�U�H�G���E�\���F�R�Q�G�L�W�L�R�Q�V�����������D�Q�G������������
�R�U���L�I���U�H�T�X�L�U�H�G���I�R�U���V�D�I�H�W�\���R�U���H�P�H�U�J�H�Q�F�\���U�H�D�V�R�Q�V����

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

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

�ƒ �7�K�L�V���Z�D�V���U�H�V�S�H�F�W�H�G���G�X�U�L�Q�J���W�K�H��
�U�H�S�R�U�W�L�Q�J���\�H�D�U����

������ �� �,�I���W�K�H���3�U�R�S�R�Q�H�Q�W���L�V���P�D�G�H���D�Z�D�U�H���R�I���R�U���R�E�V�H�U�Y�H�V���F�D�U�L�E�R�X���Z�L�W�K�L�Q���D���������N�L�O�R�P�H�W�U�H���U�D�G�L�X�V���R�I���W�K�H���D�F�W�L�Y�H���S�L�W���R�U���R�I���W�K�H��
�+�R�Z�V�H���P�L�Q�L���S�O�D�Q�W�����W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���F�R�Q�V�X�O�W���W�K�H���1�H�Z�I�R�X�Q�G�O�D�Q�G���D�Q�G���/�D�E�U�D�G�R�U���'�H�S�D�U�W�P�H�Q�W���R�I���)�L�V�K�H�U�L�H�V���D�Q�G���/�D�Q�G��
�5�H�V�R�X�U�F�H�V���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���D�S�S�U�R�S�U�L�D�W�H���F�R�X�U�V�H���R�I���D�F�W�L�R�Q����

�ƒ �7�6�0�&���L�V���Q�R�W���D�Z�D�U�H���R�I���D�Q�\���F�D�U�L�E�R�X��
�Z�L�W�K�L�Q�������N�P���R�I���W�K�H���D�F�W�L�Y�H���S�L�W���R�U��
�W�K�H���+�R�Z�V�H���P�L�Q�L���3�O�D�Q�W����

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

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���L�Q���6�S�U�L�Q�J������������ ��

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

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���L�Q���6�S�U�L�Q�J������������ ��
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 CEAA Release Condition  202 2- 202 3 Activities  
 �W�K�H���L�V�V�X�D�Q�F�H���R�I���W�K�L�V���'�H�F�L�V�L�R�Q���6�W�D�W�H�P�H�Q�W�����Z�K�L�F�K�H�Y�H�U���F�R�P�H�V���I�L�U�V�W�����$�V���S�D�U�W���R�I���W�K�H���I�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�����W�K�H���3�U�R�S�R�Q�H�Q�W��

�V�K�D�O�O���P�R�Q�L�W�R�U���P�R�Y�H�P�H�Q�W���R�I���W�K�H���*�H�R�U�J�H���5�L�Y�H�U���K�H�U�G���R�I���(�D�V�W�H�U�Q���P�L�J�U�D�W�R�U�\���F�D�U�L�E�R�X����Rangifer tarandus caribou �����D�Q�G��
�G�H�Y�H�O�R�S���D�Q�G���L�P�S�O�H�P�H�Q�W���P�R�G�L�I�L�H�G���R�U���D�G�G�L�W�L�R�Q�D�O���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���L�I���W�K�H���U�D�Q�J�H���R�I���W�K�H���*�H�R�U�J�H���5�L�Y�H�U���K�H�U�G���R�I��
�(�D�V�W�H�U�Q���P�L�J�U�D�W�R�U�\���F�D�U�L�E�R�X����Rangifer tarandus caribou �����H�[�S�D�Q�G�V���W�R���R�F�F�X�S�\���D�U�H�D�V���Z�L�W�K�L�Q���D���������N�L�O�R�P�H�W�U�H���U�D�G�L�X�V���R�I��
�W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W����

 

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���G�H�Y�H�O�R�S�����S�U�L�R�U���W�R���F�R�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V�����D���F�R�P�P�X�Q�L�F�D�W�L�R�Q��
�S�O�D�Q���W�R���V�K�D�U�H���L�Q�I�R�U�P�D�W�L�R�Q���U�H�O�D�W�H�G���W�R���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O��
�L�P�S�O�H�P�H�Q�W���D�Q�G���P�D�L�Q�W�D�L�Q���W�K�H���F�R�P�P�X�Q�L�F�D�W�L�R�Q���S�O�D�Q���X�S���W�R���G�D�W�H���G�X�U�L�Q�J���D�O�O���S�K�D�V�H�V���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W�����7�K�H��
�F�R�P�P�X�Q�L�F�D�W�L�R�Q���S�O�D�Q���V�K�D�O�O���L�Q�F�O�X�G�H���S�U�R�F�H�G�X�U�H�V�����L�Q�F�O�X�G�L�Q�J���W�L�P�L�Q�J�����I�R�U���V�K�D�U�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���I�R�O�O�R�Z�L�Q�J����

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���L�Q���6�S�U�L�Q�J���������� ��

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

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

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

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

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���G�H�Y�H�O�R�S�����D�V���S�D�U�W���R�I���W�K�H���F�R�P�P�X�Q�L�F�D�W�L�R�Q���S�O�D�Q���U�H�I�H�U�U�H�G���W�R���L�Q���F�R�Q�G�L�W�L�R�Q���L�Q�������������S�U�R�F�H�G�X�U�H�V���I�R�U��
�,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���W�R���S�U�R�Y�L�G�H���I�H�H�G�E�D�F�N���W�R���W�K�H���3�U�R�S�R�Q�H�Q�W���D�E�R�X�W���D�G�Y�H�U�V�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���H�I�I�H�F�W�V���F�D�X�V�H�G���E�\���W�K�H��
�'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���U�H�O�D�W�H�G���W�R���D�F�F�H�V�V���W�R���D�Q�G���X�V�H���R�I���W�U�D�G�L�W�L�R�Q�D�O���W�H�U�U�L�W�R�U�L�H�V�����W�U�D�I�I�L�F�����D�L�U���T�X�D�O�L�W�\�����L�Q�F�O�X�G�L�Q�J���G�X�V�W���D�Q�G���G�X�V�W��
�G�H�S�R�V�L�W�L�R�Q�����D�Q�G���F�R�X�Q�W�U�\���I�R�R�G�V���D�Q�G���S�U�R�F�H�G�X�U�H�V���I�R�U���W�K�H���3�U�R�S�R�Q�H�Q�W���W�R���G�R�F�X�P�H�Q�W���D�Q�G���U�H�V�S�R�Q�G���L�Q���D���W�L�P�H�O�\���P�D�Q�Q�H�U���W�R��
�W�K�H���I�H�H�G�E�D�F�N���U�H�F�H�L�Y�H�G���D�Q�G���G�H�P�R�Q�V�W�U�D�W�H���K�R�Z���L�V�V�X�H�V���K�D�Y�H���E�H�H�Q���D�G�G�U�H�V�V�H�G�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���L�P�S�O�H�P�H�Q�W���W�K�H�V�H��
�S�U�R�F�H�G�X�U�H�V���G�X�U�L�Q�J���D�O�O���S�K�D�V�H�V���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W����

�ƒ �7�K�H�V�H���S�U�R�F�H�G�X�U�H�V���Z�H�U�H���L�Q���S�O�D�F�H��
�G�X�U�L�Q�J���W�K�H���U�H�S�R�U�W�L�Q�J���\�H�D�U����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�W���W�K�L�V���W�L�P�H����

7. Physical and cultural heritage and structures, sites  or things of historical, archaeological, paleontological or ar chitectural significance  

������ �� �,�I���U�H�T�X�H�V�W�H�G���E�\���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V���������K�R�X�U�V���S�U�L�R�U���W�R���W�K�H�L�U���S�O�D�Q�Q�H�G���X�V�H���R�I���.�D�X�W�H�L�W�Q�D�W�����W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���U�H�I�U�D�L�Q��
�I�U�R�P���E�O�D�V�W�L�Q�J���I�R�U���D���S�H�U�L�R�G���R�I���������K�R�X�U�V���G�X�U�L�Q�J���W�K�D�W���W�L�P�H���R�I���S�O�D�Q�Q�H�G���X�V�H���R�I���.�D�X�W�H�L�W�Q�D�W�����R�U���O�H�V�V���L�I���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V��
�D�U�H���Q�R���O�R�Q�J�H�U���X�V�L�Q�J���.�D�X�W�H�L�W�Q�D�W����

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�W���W�K�L�V���W�L�P�H����

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���Q�R�W���F�R�Q�G�X�F�W���D�Q�\���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D�F�W�L�Y�L�W�\���W�R���W�K�H���V�R�X�W�K���R�I���S�U�R�S�R�V�H�G���Z�D�W�H�U���G�L�Y�H�U�V�L�R�Q���G�L�W�F�K����
�L�G�H�Q�W�L�I�L�H�G���L�Q���I�L�J�X�U�H�������L�Q���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�V�V�H�V�V�P�H�Q�W���U�H�S�R�U�W�����H�[�F�H�S�W���I�R�U���D�F�W�L�Y�L�W�L�H�V���U�H�T�X�L�U�H�G���I�R�U���W�K�H���F�R�Q�V�W�U�X�F�W�L�R�Q��
�D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H���R�I���W�K�H���G�L�Y�H�U�V�L�R�Q���G�L�W�F�K�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���F�O�H�D�U�O�\���L�G�H�Q�W�L�I�\���W�K�H���H�[�F�O�X�V�L�R�Q���]�R�Q�H���Z�L�W�K���V�L�J�Q�D�J�H���R�Q���W�K�H��
�J�U�R�X�Q�G�����Z�L�W�K�L�Q���L�W�V���O�H�D�V�H���D�U�H�D�����S�R�V�W�H�G���D�W���W�K�H���H�G�J�H���R�I���W�K�H���H�[�F�O�X�V�L�R�Q���]�R�Q�H����

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�V���Q�R���S�U�R�M�H�F�W��
�D�F�W�L�Y�L�W�\���K�D�V���W�D�N�H�Q���S�O�D�F�H����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���D�V���Q�R���S�U�R�M�H�F�W��
�D�F�W�L�Y�L�W�\���K�D�V���W�D�N�H�Q���S�O�D�F�H����

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

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���L�Q���6�S�U�L�Q�J������������ ��



�7�$�7�$���6�7�(�(�/���0�,�1�(�5�$�/�6���&�$�1�$�'�$��

�+�2�:�6�(�� �$�1�1�8�$�/���5�(�3�2�5�7���±���-�8�1�(���������� ��

���� ��

��

��

 
 CEAA Release Condition  202 2- 202 3 Activities  
 �Z�K�L�F�K�H�Y�H�U���F�R�P�H�V���I�L�U�V�W�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���U�H�V�S�R�Q�G���W�R���D�Q�\���Q�R�L�V�H���F�R�P�S�O�D�L�Q�W�V���Z�L�W�K�L�Q���������K�R�X�U�V���R�I���W�K�H���F�R�P�S�O�D�L�Q�W��

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

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

�ƒ �)�R�O�O�R�Z���X�S���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���L�Q���6�S�U�L�Q�J������������ ��

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

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���G�H�Y�H�O�R�S�����S�U�L�R�U���W�R���F�R�Q�V�W�U�X�F�W�L�R�Q�����D�Q�G���L�P�S�O�H�P�H�Q�W���G�X�U�L�Q�J���D�O�O���S�K�D�V�H�V���R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D��
�F�X�O�W�X�U�D�O���K�H�U�L�W�D�J�H���F�R�Q�W�U�R�O���S�O�D�Q�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���S�U�R�Y�L�G�H���W�K�H���F�X�O�W�X�U�D�O���K�H�U�L�W�D�J�H���F�R�Q�W�U�R�O���S�O�D�Q���W�R���W�K�H���$�J�H�Q�F�\���S�U�L�R�U���W�R��
�W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���U�H�Y�L�H�Z���D�Q�G���X�S�G�D�W�H���W�K�H���S�O�D�Q���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V��
�D�Q�G���W�K�H���*�R�Y�H�U�Q�P�H�Q�W���R�I���1�H�Z�I�R�X�Q�G�O�D�Q�G���D�Q�G���/�D�E�U�D�G�R�U���D�Q�G���V�K�D�O�O���S�U�R�Y�L�G�H���W�K�L�V���X�S�G�D�W�H���W�R���W�K�H���$�J�H�Q�F�\���S�U�L�R�U���W�R���R�S�H�U�D�W�L�R�Q��
�R�U���Z�L�W�K�L�Q�����������G�D�\�V���R�I���W�K�H���L�V�V�X�D�Q�F�H���R�I���W�K�L�V���'�H�F�L�V�L�R�Q���6�W�D�W�H�P�H�Q�W�����Z�K�L�F�K�H�Y�H�U���F�R�P�H�V���I�L�U�V�W�����,�I���D�Q�\���S�U�H�Y�L�R�X�V�O�\��
�X�Q�L�G�H�Q�W�L�I�L�H�G���V�W�U�X�F�W�X�U�H�V�����V�L�W�H�V���R�U���W�K�L�Q�J�V���R�I���K�L�V�W�R�U�L�F�D�O�����D�U�F�K�D�H�R�O�R�J�L�F�D�O�����S�D�O�H�R�Q�W�R�O�R�J�L�F�D�O���R�U���D�U�F�K�L�W�H�F�W�X�U�D�O���V�L�J�Q�L�I�L�F�D�Q�F�H���D�U�H��
�G�L�V�F�R�Y�H�U�H�G���Z�L�W�K�L�Q���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���D�U�H�D���E�\���W�K�H���3�U�R�S�R�Q�H�Q�W���R�U���E�U�R�X�J�K�W���W�R���W�K�H���D�W�W�H�Q�W�L�R�Q���R�I���W�K�H���3�U�R�S�R�Q�H�Q�W���E�\���D�Q��
�,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S���R�U���D�Q�R�W�K�H�U���S�D�U�W�\���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q�����W�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O����

�ƒ �$�O�O���U�H�T�X�L�U�H�G���S�U�R�J�U�D�P�V���I�R�U���W�K�H��
�+�R�Z�V�H���3�U�R�M�H�F�W���Z�H�U�H���V�X�E�P�L�W�W�H�G���W�R��
�W�K�H���$�J�H�Q�F�\���L�Q���6�S�U�L�Q�J������������ ��

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

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

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

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

8. Cumulative Effects  

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

�ƒ �7�6�0�&���Z�L�O�O���F�R�Q�W�L�Q�X�H���W�R���S�D�U�W�L�F�L�S�D�W�H��
�L�Q���U�H�J�L�R�Q�D�O���L�Q�L�W�L�D�W�L�Y�H�V���L�I���U�H�T�X�H�V�W�H�G��
�E�\���U�H�J�L�R�Q�D�O���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V��
�D�Q�G���R�U���D�X�W�K�R�U�L�W�L�H�V����

9. Accidents and malfunctions  

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

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



�7�$�7�$���6�7�(�(�/���0�,�1�(�5�$�/�6���&�$�1�$�'�$��

�+�2�:�6�(�� �$�1�1�8�$�/���5�(�3�2�5�7���±���-�8�1�(���������� ��

���� ��

��

��

 
 CEAA Release Condition  202 2- 202 3 Activities  

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

�ƒ �6�H�H���D�E�R�Y�H����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���I�R�U���W�K�L�V���U�H�S�R�U�W�L�Q�J��
�\�H�D�U����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���I�R�U���W�K�L�V���U�H�S�R�U�W�L�Q�J��
�\�H�D�U����

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

�����������������W�K�H���G�D�W�H���W�K�H���D�F�F�L�G�H�Q�W���R�U���P�D�O�I�X�Q�F�W�L�R�Q���R�F�F�X�U�U�H�G����

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

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

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

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���I�R�U���W�K�L�V���U�H�S�R�U�W�L�Q�J��
�\�H�D�U����

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

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

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

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

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

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H���I�R�U���W�K�L�V���U�H�S�R�U�W�L�Q�J��
�\�H�D�U����
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 CEAA Release Condition  202 2- 202 3 Activities  
 �K�D�Y�H���E�H�H�Q���U�H�F�H�L�Y�H�G���E�\���W�K�H���3�U�R�S�R�Q�H�Q�W����  

������ �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���G�H�Y�H�O�R�S���D���F�R�P�P�X�Q�L�F�D�W�L�R�Q���S�O�D�Q���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���,�Q�G�L�J�H�Q�R�X�V���J�U�R�X�S�V�����7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O��
�G�H�Y�H�O�R�S���W�K�H���F�R�P�P�X�Q�L�F�D�W�L�R�Q���S�O�D�Q���S�U�L�R�U���W�R���F�R�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���V�K�D�O�O���L�P�S�O�H�P�H�Q�W���D�Q�G���N�H�H�S���L�W���X�S���W�R���G�D�W�H���G�X�U�L�Q�J���D�O�O���S�K�D�V�H�V��
�R�I���W�K�H���'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W�����7�K�H���S�O�D�Q���V�K�D�O�O���L�Q�F�O�X�G�H����

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

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

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

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

10. Schedules  

�������� �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���V�X�E�P�L�W���W�R���W�K�H���$�J�H�Q�F�\���D���V�F�K�H�G�X�O�H���I�R�U���D�O�O���F�R�Q�G�L�W�L�R�Q�V���V�H�W���R�X�W���L�Q���W�K�L�V���'�H�F�L�V�L�R�Q���6�W�D�W�H�P�H�Q�W���Q�R���O�D�W�H�U��
�W�K�D�Q���������G�D�\�V���D�I�W�H�U���W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q�����7�K�H���V�F�K�H�G�X�O�H���V�K�D�O�O���G�H�W�D�L�O���D�O�O���D�F�W�L�Y�L�W�L�H�V���S�O�D�Q�Q�H�G���W�R���I�X�O�I�L�O�O���H�D�F�K���F�R�Q�G�L�W�L�R�Q��
�V�H�W���R�X�W���L�Q���W�K�L�V���'�H�F�L�V�L�R�Q���6�W�D�W�H�P�H�Q�W���D�Q�G���W�K�H���F�R�P�P�H�Q�F�H�P�H�Q�W���D�Q�G���H�V�W�L�P�D�W�H�G���F�R�P�S�O�H�W�L�R�Q���P�R�Q�W�K���V�����D�Q�G���\�H�D�U���V�����I�R�U��
�H�D�F�K���R�I���W�K�H�V�H���D�F�W�L�Y�L�W�L�H�V����

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���F�R�Q�V�W�U�X�F�W�L�R�Q��
�S�K�D�V�H���K�D�V���Q�R�W���V�W�D�U�W�H�G����

�������� �� �7�K�H���3�U�R�S�R�Q�H�Q�W���V�K�D�O�O���V�X�E�P�L�W���W�R���W�K�H���$�J�H�Q�F�\���D���V�F�K�H�G�X�O�H���R�X�W�O�L�Q�L�Q�J���D�O�O���D�F�W�L�Y�L�W�L�H�V���U�H�T�X�L�U�H�G���W�R���F�D�U�U�\���R�X�W���D�O�O���S�K�D�V�H�V���R�I���W�K�H��
�'�H�V�L�J�Q�D�W�H�G���3�U�R�M�H�F�W���Q�R���O�D�W�H�U���W�K�D�Q���������G�D�\�V���D�I�W�H�U���W�K�H���V�W�D�U�W���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q�����7�K�H���V�F�K�H�G�X�O�H���V�K�D�O�O���L�Q�G�L�F�D�W�H���W�K�H��
�F�R�P�P�H�Q�F�H�P�H�Q�W���D�Q�G���H�V�W�L�P�D�W�H�G���F�R�P�S�O�H�W�L�R�Q���P�R�Q�W�K���V�����D�Q�G���\�H�D�U���V�����D�Q�G���G�X�U�D�W�L�R�Q���R�I���H�D�F�K���R�I���W�K�H�V�H���D�F�W�L�Y�L�W�L�H�V����

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���F�R�Q�V�W�U�X�F�W�L�R�Q��
�S�K�D�V�H���K�D�V���Q�R�W���V�W�D�U�W�H�G����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���F�R�Q�V�W�U�X�F�W�L�R�Q��
�S�K�D�V�H���K�D�V���Q�R�W���V�W�D�U�W�H�G����

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

�ƒ �1�R�W���D�S�S�O�L�F�D�E�O�H�����D�V���F�R�Q�V�W�U�X�F�W�L�R�Q��
�S�K�D�V�H���K�D�V���Q�R�W���V�W�D�U�W�H�G����

11. Record Keeping  

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

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���F�R�P�S�O�\��
�Z�L�W�K���W�K�L�V���F�R�Q�G�L�W�L�R�Q����

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

�ƒ �7�6�0�&���L�V���F�R�P�P�L�W�W�H�G���W�R���F�R�P�S�O�\��
�Z�L�W�K���W�K�L�V���F�R�Q�G�L�W�L�R�Q����
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Appendix 1 Surface Water Quality Certificates  
  



CERTIFICATE OF ANALYSIS

Report Date: 2022/07/11  
Report #: R2770089  

Version: 1 - Final

Attention: Vivek Agarwal

TATA STEEL MINERALS CANADA  
1000, RUE SHERBROOKE OUEST  
BUREAU 1120
MONTRÉAL, QC  
CANADA H3A 3G4

Your P.O. #: 3000000997
Your Project #: SRVLNNO10-NL-SURFACE WATER  
Site#: 00025
Site Location: HOWSE
Your C.O.C. #: N-A

BUREAU VERITAS JOB #: C229026
Received: 2022/06/16, 08:00

Sample Matrix: Surface Water  
# Samples Received: 16

Analyses
Date  

Quantity Extracted Analytical Method
Date
Analyzed Laboratory Method
2022/06/17  STL SOP-00038
2022/06/20  STL SOP-00038
2022/06/16  STL SOP-00014
2022/06/17  STL SOP-00014
2022/06/16  STL SOP-00046
2022/06/17  STL SOP-00038

2022/06/30  STL SOP-00040
2022/06/16  STL SOP-00014
2022/06/17  STL SOP-00014
2022/06/16  STL SOP-00008
2022/06/17  STL SOP-00038
2022/06/16  STL SOP-00016

2022/06/16  STL SOP-00022
2022/07/04  STL SOP-00040

Total Alkalinity (pH end point 4.5)  
Total Alkalinity (pH end point 4.5)  
Anions in water
Anions in water  
Real Color  
Conductivity
Dissolved Organic Carbon (3)  
Total Suspended Solids

Total Suspended Solids
Total Extractable Metals by ICP  
Total Extractable Metals by ICP  
Total Extractable Metals by ICP  
Ammonia Nitrogen
Nitrates(NO3-), Nitrites(NO2-)-water  
Nitrates(NO3-), Nitrites(NO2-)-water  
Dissolved Oxygen

pH in water
pH Measured @ 15° C
Total Phenols by 4-AAP in water  
Ortho Phosphate

Sulfides (as S2-)
Total Dissolved Solids  
Total Dissolved Solids  
Total Nitrogen  
Turbidity

Un-ionized Ammonia as N @ 15° C
Total Extractable Mercury - Cold Vapour (1)  
Reactive Silica(SiO2) (2)

Reactive Silica(SiO2) (2)
Reactive Silica(SiO2) (2)

5 N/A
11 N/A
1 N/A
15 N/A
16 N/A
16 N/A
16 2022/06/17 2022/06/17 STL  SOP-00243
7 2022/06/17 2022/06/20 STL  SOP-00015
9 2022/06/21 2022/06/24 STL  SOP-00015
12 2022/06/23 2022/06/24 STL  SOP-00062
3 2022/06/23 2022/07/05 STL  SOP-00062
1 2022/06/29 2022/06/30 STL  SOP-00062
16 N/A
1 N/A
15 N/A
16 N/A
16 N/A
16 N/A
16 2022/06/28 2022/06/28 STL  SOP-00033
16 N/A 2022/06/16  STL SOP-00003
16 2022/07/09 2022/07/09 STL  SOP-00005
7 2022/06/18 2022/06/20 STL  SOP-00050
9 2022/06/21 2022/06/23 STL  SOP-00050
16 2022/06/22 2022/06/23 STL  SOP-00077
16 N/A
16 N/A
16 2022/06/20 2022/06/21 CAM SOP-00453
3 2022/06/23 2022/06/23 ATL SOP  00022
10 2022/06/24 2022/06/23 ATL SOP  00022
3 2022/06/24 2022/06/24 ATL SOP  00022

SM 23 2320-B m  
SM 23 2320-B m
MA.300–Ions 1.3 R3 m  
MA.300–Ions 1.3 R3 m  
MA103 - Col. 2.0 R4m  
SM 23 2510-B m
SM 23 5310-B m  
MA.104–S.S. 2.0 m
MA.104–S.S. 2.0 m  
MA.200–Mét. 1.2 R7 m  
MA.200–Mét. 1.2 R7 m  
MA.200–Mét. 1.2 R7 m  
MA.300–N 2.0 R2 m  
MA.300–Ions 1.3 R3 m  
MA.300–Ions 1.3 R3 m  
MA.315–DBO 1.1 R3 m 
MA.100–pH 1.1 R3 m  
MA.100–pH 1.1 R3 m  
MA404–I.Phé 2.2 R2 m  
MA.303–P 1.1 R2 m  
MA. 300 – S 1.2 R3 m  
MA.115–S.D. 1.0 R4 m  
MA.115–S.D. 1.0 R4 m
MOE:TOTNUT-E3516v1.3  
MA.103–Tur. 1.0 R5 m  
MA.300 – N 2.0 R1 m  
EPA 7470 m

EPA 366.0 m
EPA 366.0 m
EPA 366.0 m
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Report Date: 2022/07/11  
Report #: R2770089  

Version: 1 - Final

Attention: Vivek Agarwal

TATA STEEL MINERALS CANADA  
1000, RUE SHERBROOKE OUEST  
BUREAU 1120
MONTRÉAL, QC  
CANADA H3A 3G4

Your P.O. #: 3000000997
Your Project #: SRVLNNO10-NL-SURFACE WATER  
Site#: 00025
Site Location: HOWSE
Your C.O.C. #: N-A

CERTIFICATE OF ANALYSIS
BUREAU VERITAS JOB #: C229026
Received: 2022/06/16, 08:00

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau  
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession  
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in  
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are  
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement  
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or  
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.  
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless  
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the  
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope  
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.  
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.  
Note: RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
(1) This test was performed by Bureau Veritas Mississauga, 6740 Campobello Rd. , Mississauga, ON, L5N 2L8
(2) This test was performed by Bureau Veritas Bedford, Suit 105, 200 Bluewater Rd. , Bedford, NS, B4B1G9
(3) DOC present in the sample should be considered as non-purgeable DOC

Note: All parameters included in the present certificate are accredited by the MELCC unless stated otherwise.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.  
Josue Moran, Project Manager
Email: josue.moran@bureauveritas.com 
Phone# (514) 448-9001
====================================================================
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  
For Service Group specific validation please refer to the Validation Signature Page.

Josue Moran  
Project Manager
11 Jul 2022 10:10:27
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

RESULTS OF ANALYSES OF SURFACE WATER

Bureau Veritas ID KN5421 KN5422 KN5423 KN5424

Sampling Date
2022/06/14

13:25
2022/06/14

14:20
2022/06/14

14:45
2022/06/14

16:00

COC Number N-A N-A N-A N-A

Units HOW-SW3-Q1-2022 QC Batch HOW-SW4-Q1-2022 HOW-SW1-Q1-2022 HOW-SWML-Q1-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 2.0 2306105 4.0 4.2 0.54 0.50 2306105
METALS

Mercury (Hg) † ug/L <0.01 2305101 <0.01 <0.01 <0.01 0.01 2305398

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable

Bureau Veritas ID KN5419 KN5419 KN5420

Sampling Date
2022/06/14

12:00
2022/06/14

12:00
2022/06/14

13:11

COC Number N-A N-A N-A

Units HOW-SW5-Q1-2022
HOW-SW5-Q1-2022

Lab-Dup
QC Batch HOW-SW2-Q1-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 1.2 N/A 2306105 4.0 0.50 2306105
METALS

Mercury (Hg) † ug/L <0.01 <0.01 2305101 <0.01 0.01 2305398

RDL = Reportable Detection  

Limit QC Batch = Quality Control 
Batch
† Parameter is not accreditable
N/A = Not Applicable

Bureau Veritas ID KN5320 KN5417 KN5418

Sampling Date
2022/06/14

09:50
2022/06/14

10:25
2022/06/14

11:04

COC Number N-A N-A N-A

Units HOW-SWBL-Q1-2022 QC Batch HOW-SWBC-Q1-2022 QC Batch HOW-SWTL-Q1-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 6.1 2306104 2.6 2306104 4.4 0.50 2306104
METALS

Mercury (Hg) † ug/L <0.01 2305398 <0.01 2305101 <0.01 0.01 2305398

RDL = Reportable Detection  

Limit QC Batch = Quality Control 
Batch
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

RESULTS OF ANALYSES OF SURFACE WATER

Bureau Veritas ID KN5431

Sampling Date
2022/06/11

09:51

COC Number N-A

Units DSO3-COASW9-Q1-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 0.92 0.50 2306106
METALS

Mercury (Hg) † ug/L <0.01 0.01 2305101

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable

Bureau Veritas ID KN5428 KN5429 KN5430

Sampling Date
2022/06/11

10:56
2022/06/11

11:15
2022/06/11

10:07

COC Number N-A N-A N-A

Units DSO3-COASW10-Q1-2022 DSO3-COASW3-Q1-2022 QC Batch DSO3-COASW7-Q1-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 0.91 3.7 2306105 3.0 0.50 2306105
METALS

Mercury (Hg) † ug/L <0.01 <0.01 2305101 <0.01 0.01 2305398

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch
† Parameter is not accreditable

Bureau Veritas ID KN5425 KN5426 KN5427

Sampling Date
2022/06/11

12:14
2022/06/11

11:47
2022/06/11

11:29

COC Number N-A N-A N-A

Units DSO3-COASW8-Q1-2022 DSO3-COASW13-Q1-2022 DSO3-COASW4-Q1-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 2.9 1.2 4.5 0.50 2306105
METALS

Mercury (Hg) † ug/L <0.01 <0.01 <0.01 0.01 2305398

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5320 KN5417 KN5418

Sampling Date
2022/06/14

09:50
2022/06/14

10:25
2022/06/14

11:04

COC Number N-A N-A N-A

Units HOW-SWBL-Q1-2022 HOW-SWBC-Q1-2022 QC Batch HOW-SWTL-Q1-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L <10 85 2305682 19 10 2305669
Antimony (Sb) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Silver (Ag) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Arsenic (As) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Barium (Ba) ug/L <2.0 <2.0 2305682 2.8 2.0 2305669
Beryllium (Be) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
Bismuth (Bi) †† ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Boron (B) † ug/L <50 <50 2305682 <50 50 2305669
Cadmium (Cd) ug/L <0.20 <0.20 2305682 <0.20 0.20 2305669
Calcium (Ca) † ug/L 4300 <500 2305682 2600 500 2305669
Chromium (Cr) ug/L <5.0 <5.0 2305682 <5.0 5.0 2305669
Cobalt (Co) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Copper (Cu) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Total Hardness (CaCO3) †† ug/L 22000 2500 2305682 15000 1000 2305669
Tin (Sn) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
Iron (Fe) ug/L <60 69 2305682 79 60 2305669
Magnesium (Mg) † ug/L 2700 330 2305682 2000 100 2305669
Manganese (Mn) ug/L 2.3 5.3 2305682 23 1.0 2305669
Mercury (Hg) ug/L <0.10 <0.10 2305682 <0.10 0.10 2305669
Molybdenum (Mo) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Nickel (Ni) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
P2O5 †† ug/L 40 <25 2305682 <25 25 2305669
Total phosphorous ug/L 17 <10 2305682 <10 10 2305669
Lead (Pb) ug/L <0.50 <0.50 2305682 <0.50 0.50 2305669
Potassium (K) † ug/L <500 <500 2305682 <500 500 2305669
Selenium (Se) ug/L <3.0 <3.0 2305682 <3.0 3.0 2305669
Sodium (Na) ug/L 2300 1200 2305682 540 5002305669
Strontium (Sr) † ug/L 27 12 2305682 5.3 2.0 2305669
Thallium (Tl) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
Titanium (Ti) †† ug/L <10 <10 2305682 <10 10 2305669
Uranium (U) †† ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Vanadium (V) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5320 KN5417 KN5418

Sampling Date
2022/06/14

09:50
2022/06/14

10:25
2022/06/14

11:04

COC Number N-A N-A N-A

Units HOW-SWBL-Q1-2022 HOW-SWBC-Q1-2022 QC Batch HOW-SWTL-Q1-2022 RDL QC Batch

Zinc (Zn) ug/L <7.0 <7.0 2305682 <7.0 7.0 2305669

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5419 KN5420 KN5421 KN5422

Sampling Date
2022/06/14

12:00
2022/06/14

13:11
2022/06/14

13:25
2022/06/14

14:20

COC Number N-A N-A N-A N-A

Units HOW-SW5-Q1-2022 HOW-SW2-Q1-2022 HOW-SW3-Q1-2022 QC Batch HOW-SW4-Q1-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L 16 54 47 2305682 16 10 2305669
Antimony (Sb) ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Silver (Ag) ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Arsenic (As) ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Barium (Ba) ug/L <2.0 2.5 <2.0 2305682 <2.0 2.0 2305669
Beryllium (Be) ug/L <2.0 <2.0 <2.0 2305682 <2.0 2.0 2305669
Bismuth (Bi) †† ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Boron (B) † ug/L <50 <50 <50 2305682 <50 50 2305669
Cadmium (Cd) ug/L <0.20 <0.20 <0.20 2305682 <0.20 0.20 2305669
Calcium (Ca) † ug/L <500 520 <500 2305682 2400 500 2305669
Chromium (Cr) ug/L <5.0 <5.0 <5.0 2305682 <5.0 5.0 2305669
Cobalt (Co) ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Copper (Cu) ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Total Hardness (CaCO3) †† ug/L 1900 2200 1100 2305682 12000 1000 2305669
Tin (Sn) ug/L <2.0 <2.0 <2.0 2305682 <2.0 2.0 2305669
Iron (Fe) ug/L <60 370 <60 2305682 <60 60 2305669
Magnesium (Mg) † ug/L 190 220 120 2305682 1500 100 2305669
Manganese (Mn) ug/L 7.4 61 7.2 2305682 <1.0 1.0 2305669
Mercury (Hg) ug/L <0.10 <0.10 <0.10 2305682 <0.10 0.10 2305669
Molybdenum (Mo) ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Nickel (Ni) ug/L <2.0 <2.0 <2.0 2305682 <2.0 2.0 2305669
P2O5 †† ug/L <25 <25 <25 2305682 <25 25 2305669
Total phosphorous ug/L <10 <10 <10 2305682 <10 10 2305669
Lead (Pb) ug/L <0.50 <0.50 <0.50 2305682 <0.50 0.50 2305669
Potassium (K) † ug/L <500 <500 <500 2305682 <500 500 2305669
Selenium (Se) ug/L <3.0 <3.0 <3.0 2305682 <3.0 3.0 2305669
Sodium (Na) ug/L 1000 1100 770 2305682 580 500 2305669
Strontium (Sr) † ug/L 2.5 3.6 6.0 2305682 5.2 2.0 2305669
Thallium (Tl) ug/L <2.0 <2.0 <2.0 2305682 <2.0 2.0 2305669
Titanium (Ti) †† ug/L <10 <10 <10 2305682 <10 10 2305669
Uranium (U) †† ug/L <1.0 <1.0 <1.0 2305682 <1.0 1.0 2305669
Vanadium (V) ug/L <2.0 <2.0 <2.0 2305682 <2.0 2.0 2305669

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5419 KN5420 KN5421 KN5422

Sampling Date
2022/06/14

12:00
2022/06/14

13:11
2022/06/14

13:25
2022/06/14

14:20

COC Number N-A N-A N-A N-A

Units HOW-SW5-Q1-2022 HOW-SW2-Q1-2022 HOW-SW3-Q1-2022 QC Batch HOW-SW4-Q1-2022 RDL QC Batch

Zinc (Zn) ug/L <7.0 <7.0 <7.0 2305682 <7.0 7.0 2305669

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5423 KN5424 KN5425

Sampling Date
2022/06/14

14:45
2022/06/14

16:00
2022/06/11

12:14

COC Number N-A N-A N-A

Units HOW-SW1-Q1-2022 QC Batch HOW-SWML-Q1-2022 DSO3-COASW8-Q1-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L 10 2307337 48 47 10 2305682
Antimony (Sb) ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Silver (Ag) ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Arsenic (As) ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Barium (Ba) ug/L 2.1 2307337 <2.0 <2.0 2.0 2305682
Beryllium (Be) ug/L <2.0 2307337 <2.0 <2.0 2.0 2305682
Bismuth (Bi) †† ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Boron (B) † ug/L <50 2307337 <50 <50 50 2305682
Cadmium (Cd) ug/L <0.20 2307337 <0.20 <0.20 0.20 2305682
Calcium (Ca) † ug/L 2500 2307337 970 <500 500 2305682
Chromium (Cr) ug/L <5.0 2307337 <5.0 <5.0 5.0 2305682
Cobalt (Co) ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Copper (Cu) ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Total Hardness (CaCO3) †† ug/L 14000 2307337 4900 1400 1000 2305682
Tin (Sn) ug/L 6.0 2307337 <2.0 <2.0 2.0 2305682
Iron (Fe) ug/L 82 2307337 110 73 60 2305682
Magnesium (Mg) † ug/L 1800 2307337 610 160 100 2305682
Manganese (Mn) ug/L 4.6 2307337 7.9 2.2 1.0 2305682
Mercury (Hg) ug/L <0.10 2307337 <0.10 <0.10 0.10 2305682
Molybdenum (Mo) ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Nickel (Ni) ug/L <2.0 2307337 <2.0 <2.0 2.0 2305682
P2O5 †† ug/L 64 2307337 <25 <25 25 2305682
Total phosphorous ug/L <10 2307337 <10 <10 10 2305682
Lead (Pb) ug/L <0.50 2307337 <0.50 <0.50 0.50 2305682
Potassium (K) † ug/L <500 2307337 <500 <500 500 2305682
Selenium (Se) ug/L <3.0 2307337 <3.0 <3.0 3.0 2305682
Sodium (Na) ug/L 1200 2307337 720 870 5002305682
Strontium (Sr) † ug/L 8.2 2307337 6.6 5.3 2.0 2305682
Thallium (Tl) ug/L <2.0 2307337 <2.0 <2.0 2.0 2305682
Titanium (Ti) †† ug/L <10 2307337 <10 <10 10 2305682
Uranium (U) †† ug/L <1.0 2307337 <1.0 <1.0 1.0 2305682
Vanadium (V) ug/L <2.0 2307337 <2.0 <2.0 2.0 2305682

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited



Bureau Veritas Job #: C229026  
Report Date: 2022/07/11

Page 10 of 34
889 Montée de Liesse, Ville St-Laurent, Québec, Canada H4T 1P5 Tel: (514) 448-9001 Fax: (514) 448-9199 Ligne sans frais : 1-877-462-9926

2022/07/11 09:03

TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5423 KN5424 KN5425

Sampling Date
2022/06/14

14:45
2022/06/14

16:00
2022/06/11

12:14

COC Number N-A N-A N-A

Units HOW-SW1-Q1-2022 QC Batch HOW-SWML-Q1-2022 DSO3-COASW8-Q1-2022 RDL QC Batch

Zinc (Zn) ug/L <7.0 2307337 <7.0 <7.0 7.0 2305682

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5426 KN5427 KN5428

Sampling Date
2022/06/11

11:47
2022/06/11

11:29
2022/06/11

10:56

COC Number N-A N-A N-A

Units DSO3-COASW13-Q1-2022 DSO3-COASW4-Q1-2022 DSO3-COASW10-Q1-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L 16 <10 240 10 2305682
Antimony (Sb) ug/L <1.0 <1.0 <1.0 1.0 2305682
Silver (Ag) ug/L <1.0 <1.0 <1.0 1.0 2305682
Arsenic (As) ug/L <1.0 <1.0 <1.0 1.0 2305682
Barium (Ba) ug/L <2.0 2.2 2.9 2.0 2305682
Beryllium (Be) ug/L <2.0 <2.0 <2.0 2.0 2305682
Bismuth (Bi) †† ug/L <1.0 <1.0 <1.0 1.0 2305682
Boron (B) † ug/L <50 <50 <50 50 2305682
Cadmium (Cd) ug/L <0.20 <0.20 <0.20 0.20 2305682
Calcium (Ca) † ug/L <500 25000 620 500 2305682
Chromium (Cr) ug/L <5.0 <5.0 <5.0 5.0 2305682
Cobalt (Co) ug/L <1.0 <1.0 <1.0 1.0 2305682
Copper (Cu) ug/L <1.0 <1.0 1.2 1.0 2305682
Total Hardness (CaCO3) †† ug/L 1600 69000 3000 1000 2305682
Tin (Sn) ug/L <2.0 <2.0 <2.0 2.0 2305682
Iron (Fe) ug/L 62 <60 760 60 2305682
Magnesium (Mg) † ug/L 200 1800 360 100 2305682
Manganese (Mn) ug/L 10 24 30 1.0 2305682
Mercury (Hg) ug/L <0.10 <0.10 <0.10 0.10 2305682
Molybdenum (Mo) ug/L <1.0 <1.0 <1.0 1.0 2305682
Nickel (Ni) ug/L <2.0 <2.0 <2.0 2.0 2305682
P2O5 †† ug/L <25 <25 59 25 2305682
Total phosphorous ug/L 10 11 <10 10 2305682
Lead (Pb) ug/L <0.50 <0.50 <0.50 0.50 2305682
Potassium (K) † ug/L <500 1600 <500 500 2305682
Selenium (Se) ug/L <3.0 <3.0 <3.0 3.0 2305682
Sodium (Na) ug/L 840 2200 720 500 2305682
Strontium (Sr) † ug/L 4.2 360 8.0 2.0 2305682
Thallium (Tl) ug/L <2.0 <2.0 <2.0 2.0 2305682
Titanium (Ti) †† ug/L <10 <10 <10 10 2305682
Uranium (U) †† ug/L <1.0 <1.0 <1.0 1.0 2305682
Vanadium (V) ug/L <2.0 <2.0 <2.0 2.0 2305682

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5426 KN5427 KN5428

Sampling Date
2022/06/11

11:47
2022/06/11

11:29
2022/06/11

10:56

COC Number N-A N-A N-A

Units DSO3-COASW13-Q1-2022 DSO3-COASW4-Q1-2022 DSO3-COASW10-Q1-2022 RDL QC Batch

Zinc (Zn) ug/L <7.0 <7.0 <7.0 7.0 2305682

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5429 KN5430 KN5431

Sampling Date
2022/06/11

11:15
2022/06/11

10:07
2022/06/11

09:51

COC Number N-A N-A N-A

Units DSO3-COASW3-Q1-2022 DSO3-COASW7-Q1-2022 QC Batch DSO3-COASW9-Q1-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L 33 35 2305682 130 10 2305669
Antimony (Sb) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Silver (Ag) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Arsenic (As) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Barium (Ba) ug/L 7.8 3.1 2305682 2.6 2.0 2305669
Beryllium (Be) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
Bismuth (Bi) †† ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Boron (B) † ug/L <50 <50 2305682 <50 50 2305669
Cadmium (Cd) ug/L <0.20 <0.20 2305682 <0.20 0.20 2305669
Calcium (Ca) † ug/L 2100 1100 2305682 <500 500 2305669
Chromium (Cr) ug/L <5.0 <5.0 2305682 <5.0 5.0 2305669
Cobalt (Co) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Copper (Cu) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Total Hardness (CaCO3) †† ug/L 11000 6100 2305682 <1000 1000 2305669
Tin (Sn) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
Iron (Fe) ug/L 82 65 2305682 180 60 2305669
Magnesium (Mg) † ug/L 1400 800 2305682 <100 100 2305669
Manganese (Mn) ug/L 20 3.2 2305682 29 1.0 2305669
Mercury (Hg) ug/L <0.10 <0.10 2305682 <0.10 0.10 2305669
Molybdenum (Mo) ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Nickel (Ni) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
P2O5 †† ug/L 29 <25 2305682 <25 25 2305669
Total phosphorous ug/L <10 <10 2305682 <10 10 2305669
Lead (Pb) ug/L <0.50 <0.50 2305682 <0.50 0.50 2305669
Potassium (K) † ug/L <500 <500 2305682 <500 500 2305669
Selenium (Se) ug/L <3.0 <3.0 2305682 <3.0 3.0 2305669
Sodium (Na) ug/L 1000 830 2305682 780 5002305669
Strontium (Sr) † ug/L 13 9.1 2305682 <2.0 2.0 2305669
Thallium (Tl) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669
Titanium (Ti) †† ug/L <10 <10 2305682 <10 10 2305669
Uranium (U) †† ug/L <1.0 <1.0 2305682 <1.0 1.0 2305669
Vanadium (V) ug/L <2.0 <2.0 2305682 <2.0 2.0 2305669

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KN5429 KN5430 KN5431

Sampling Date
2022/06/11

11:15
2022/06/11

10:07
2022/06/11

09:51

COC Number N-A N-A N-A

Units DSO3-COASW3-Q1-2022 DSO3-COASW7-Q1-2022 QC Batch DSO3-COASW9-Q1-2022 RDL QC Batch

Zinc (Zn) ug/L <7.0 <7.0 2305682 <7.0 7.0 2305669

RDL = Reportable Detection  

Limit QC Batch = Quality Control 
Batch
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5320 KN5320 KN5417

Sampling Date
2022/06/14

09:50
2022/06/14

09:50
2022/06/14

10:25

COC Number N-A N-A N-A

Units HOW-SWBL-Q1-2022
HOW-SWBL-Q1-2022

Lab-Dup
HOW-SWBC-Q1-2022 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.048 N/A 0.0051 0.0010 2303774
Dissolved organic carbon † mg/L 0.44 N/A 4.1 0.20 2303540
Dissolved oxygen † mg/L 7.9 N/A 9.6 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L <0.020 0.021 <0.020 0.020 2303524
Nitrates (N-NO3-) mg/L <0.020 0.021 <0.020 0.020 2303524
Nitrites (N-NO2-) mg/L <0.020 <0.020 <0.020 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 N/A <0.020 0.020 2305219
Orthophosphate (P) mg/L <0.050 N/A <0.050 0.050 2303412
pH pH 6.67 N/A 5.92 N/A 2303766
pH (15° C) † pH 7.31 N/A 5.66 N/A 2303507
Phenols-4AAP mg/L <0.0020 <0.0020 <0.0020 0.0020 2306928
Real Color UCV <2.0 N/A 31 2.0 2303417
Sulfides (S2-) mg/L <0.020 N/A <0.020 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L <0.40 <0.40 <0.40 0.40 2305332
Turbidity NTU 0.12 N/A 0.30 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L <0.0005 N/A <0.0005 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 25 N/A 1.1 1.0 2303771
Bicarbonates (HCO3 as CaCO3) † mg/L 25 N/A 1.1 1.0 2303771
Carbonate (CO3 as CaCO3) † mg/L <1.0 N/A <1.0 1.0 2303771
Chloride (Cl) mg/L 0.16 0.17 <0.050 0.050 2303526
Sulfates (SO4) mg/L 1.9 1.9 <0.50 0.50 2303526
Total Dissolved Solids mg/L 59 N/A 31 10 2304886
Total suspended solids (TSS) mg/L <2.0 N/A <2.0 2.0 2305008

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5417 KN5418 KN5418

Sampling Date
2022/06/14

10:25
2022/06/14

11:04
2022/06/14

11:04

COC Number N-A N-A N-A

Units
HOW-SWBC-Q1-2022

Lab-Dup
HOW-SWTL-Q1-2022

HOW-SWTL-Q1-2022
Lab-Dup

RDL QC Batch

CONVENTIONALS

Conductivity mS/cm N/A 0.032 N/A 0.0010 2303774
Dissolved organic carbon † mg/L N/A 1.2 N/A 0.20 2303540
Dissolved oxygen † mg/L N/A 9.6 N/A 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L N/A 0.069 N/A 0.020 2303524
Nitrates (N-NO3-) mg/L N/A 0.069 N/A 0.020 2303524
Nitrites (N-NO2-) mg/L N/A <0.020 N/A 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 <0.020 N/A 0.020 2305219
Orthophosphate (P) mg/L N/A <0.050 <0.050 0.050 2303412
pH pH N/A 6.58 N/A N/A 2303766
pH (15° C) † pH N/A 7.19 N/A N/A 2303507
Phenols-4AAP mg/L N/A <0.0020 N/A 0.0020 2306928
Real Color UCV N/A 9.4 N/A 2.0 2303417
Sulfides (S2-) mg/L N/A <0.020 N/A 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L N/A <0.40 N/A 0.40 2305332
Turbidity NTU N/A 0.52 N/A 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L N/A <0.0005 N/A 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L N/A 13 N/A 1.0 2303771
Bicarbonates (HCO3 as CaCO3) † mg/L N/A 13 N/A 1.0 2303771
Carbonate (CO3 as CaCO3) † mg/L N/A <1.0 N/A 1.0 2303771
Chloride (Cl) mg/L N/A 0.23 N/A 0.050 2303526
Sulfates (SO4) mg/L N/A 2.0 N/A 0.50 2303526
Total Dissolved Solids mg/L N/A 40 N/A 10 2304886
Total suspended solids (TSS) mg/L N/A <2.0 N/A 2.0 2305008

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5419 KN5420 KN5421

Sampling Date
2022/06/14

12:00
2022/06/14

13:11
2022/06/14

13:25

COC Number N-A N-A N-A

Units HOW-SW5-Q1-2022 HOW-SW2-Q1-2022 HOW-SW3-Q1-2022 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.0040 0.0049 0.0033 0.0010 2303774
Dissolved organic carbon † mg/L 1.3 3.1 3.5 0.20 2303540
Dissolved oxygen † mg/L 9.5 9.5 9.1 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L <0.020 0.032 <0.020 0.020 2303524
Nitrates (N-NO3-) mg/L <0.020 0.032 <0.020 0.020 2303524
Nitrites (N-NO2-) mg/L <0.020 <0.020 <0.020 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 0.020 <0.020 0.020 2305219
Orthophosphate (P) mg/L <0.050 <0.050 <0.050 0.050 2303412
pH pH 6.30 6.02 5.59 N/A 2303766
pH (15° C) † pH 6.42 6.12 5.47 N/A 2303507
Phenols-4AAP mg/L <0.0020 <0.0020 <0.0020 0.0020 2306928
Real Color UCV 7.5 27 19 2.0 2303417
Sulfides (S2-) mg/L <0.020 <0.020 <0.020 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L <0.40 <0.40 <0.40 0.40 2305332
Turbidity NTU 0.71 0.61 0.21 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L <0.0005 <0.0005 <0.0005 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 1.9 1.5 <1.0 1.0 2303771
Bicarbonates (HCO3 as CaCO3) † mg/L 1.9 1.5 <1.0 1.0 2303771
Carbonate (CO3 as CaCO3) † mg/L <1.0 <1.0 <1.0 1.0 2303771
Chloride (Cl) mg/L 0.068 0.18 0.050 0.050 2303526
Sulfates (SO4) mg/L <0.50 <0.50 <0.50 0.50 2303526
Total Dissolved Solids mg/L 22 20 23 10 2304886
Total suspended solids (TSS) mg/L 3.0 <2.0 2.0 2.0 2305008

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
N/A = Not Applicable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5421 KN5422 KN5423

Sampling Date
2022/06/14

13:25
2022/06/14

14:20
2022/06/14

14:45

COC Number N-A N-A N-A

Units
HOW-SW3-Q1-2022

Lab-Dup
HOW-SW4-Q1-2022 HOW-SW1-Q1-2022 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm N/A 0.025 0.029 0.0010 2303774
Dissolved organic carbon † mg/L N/A 0.65 1.6 0.20 2303540
Dissolved oxygen † mg/L N/A 9.1 10 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L N/A 0.26 0.20 0.020 2303524
Nitrates (N-NO3-) mg/L N/A 0.26 0.20 0.020 2303524
Nitrites (N-NO2-) mg/L N/A <0.020 <0.020 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L N/A <0.020 <0.020 0.020 2305219
Orthophosphate (P) mg/L N/A <0.050 <0.050 0.050 2303412
pH pH N/A 6.41 6.64 N/A 2303766
pH (15° C) † pH 5.50 7.01 7.19 N/A 2303507
Phenols-4AAP mg/L N/A <0.0020 <0.0020 0.0020 2306928
Real Color UCV 19 3.7 7.0 2.0 2303417
Sulfides (S2-) mg/L N/A <0.020 <0.020 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L N/A <0.40 <0.40 0.40 2305332
Turbidity NTU N/A 0.27 0.23 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L N/A <0.0005 <0.0005 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L N/A 8.7 12 1.0 2303771
Bicarbonates (HCO3 as CaCO3) † mg/L N/A 8.7 12 1.0 2303771
Carbonate (CO3 as CaCO3) † mg/L N/A <1.0 <1.0 1.0 2303771
Chloride (Cl) mg/L N/A 0.40 0.42 0.050 2303526
Sulfates (SO4) mg/L N/A 1.7 1.9 0.50 2303526
Total Dissolved Solids mg/L N/A 28 37 10 2304886
Total suspended solids (TSS) mg/L N/A <2.0 3.0 2.0 2305008

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5423 KN5424 KN5425

Sampling Date
2022/06/14

14:45
2022/06/14

16:00
2022/06/11

12:14

COC Number N-A N-A N-A

Units
HOW-SW1-Q1-2022

Lab-Dup
HOW-SWML-Q1-2022 QC Batch DSO3-COASW8-Q1-2022 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm N/A 0.011 2303774 0.0033 0.0010 2303774
Dissolved organic carbon † mg/L N/A 2.0 2303540 3.2 0.20 2303540
Dissolved oxygen † mg/L N/A 10 2303403 11 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L N/A <0.020 2303524 <0.020 0.020 2303524
Nitrates (N-NO3-) mg/L N/A <0.020 2303524 <0.020 0.020 2303524
Nitrites (N-NO2-) mg/L N/A <0.020 2303524 <0.020 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L N/A <0.020 2305219 <0.020 0.020 2305219
Orthophosphate (P) mg/L N/A <0.050 2303412 <0.050 0.050 2303412
pH pH N/A 6.44 2303766 6.05 N/A 2303766
pH (15° C) † pH N/A 6.73 2303507 5.95 N/A 2303507
Phenols-4AAP mg/L N/A <0.0020 2306928 <0.0020 0.00202306928
Real Color UCV N/A 17 2303417 20 2.0 2303417
Sulfides (S2-) mg/L <0.020 <0.020 2310362 <0.020 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L N/A <0.40 2305332 <0.40 0.40 2305449
Turbidity NTU N/A 5.0 2303319 0.37 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L N/A <0.0005 2303161 <0.0005 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L N/A 3.1 2303771 <1.0 1.0 2303771
Bicarbonates (HCO3 as CaCO3) † mg/L N/A 3.1 2303771 <1.0 1.0 2303771
Carbonate (CO3 as CaCO3) † mg/L N/A <1.0 2303771 <1.0 1.0 2303771
Chloride (Cl) mg/L N/A 0.12 2303526 <0.050 0.050 2303526
Sulfates (SO4) mg/L N/A 1.6 2303526 <0.50 0.50 2303526
Total Dissolved Solids mg/L N/A 24 2304886 34 10 2304113
Total suspended solids (TSS) mg/L N/A 5.0 2305008 <2.0 2.0 2303886

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5426 KN5426

Sampling Date
2022/06/11

11:47
2022/06/11

11:47

COC Number N-A N-A

Units DSO3-COASW13-Q1-2022
DSO3-COASW13-Q1-2022

Lab-Dup
RDL QC Batch

CONVENTIONALS

Conductivity mS/cm <0.0010 <0.0010 0.0010 2303774
Dissolved organic carbon † mg/L 1.3 N/A 0.20 2303540
Dissolved oxygen † mg/L 10 N/A 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L <0.020 N/A 0.020 2303524
Nitrates (N-NO3-) mg/L <0.020 N/A 0.020 2303524
Nitrites (N-NO2-) mg/L <0.020 N/A 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 N/A 0.020 2305219
Orthophosphate (P) mg/L <0.050 N/A 0.050 2303412
pH pH 6.13 6.13 N/A 2303766
pH (15° C) † pH 6.41 N/A N/A 2303507
Phenols-4AAP mg/L <0.0020 N/A 0.0020 2306928
Real Color UCV 9.0 N/A 2.0 2303417
Sulfides (S2-) mg/L <0.020 N/A 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L <0.40 N/A 0.40 2305332
Turbidity NTU 0.75 N/A 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L <0.0005 N/A 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 1.9 1.7 1.0 2303771
Bicarbonates (HCO3 as CaCO3) † mg/L 1.9 1.7 1.0 2303771
Carbonate (CO3 as CaCO3) † mg/L <1.0 <1.0 1.0 2303771
Chloride (Cl) mg/L 0.068 N/A 0.050 2303526
Sulfates (SO4) mg/L <0.50 N/A 0.50 2303526
Total Dissolved Solids mg/L 15 N/A 10 2304113
Total suspended solids (TSS) mg/L 2.0 N/A 2.0 2303886

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
N/A = Not Applicable
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5427 KN5428

Sampling Date
2022/06/11

11:29
2022/06/11

10:56

COC Number N-A N-A

Units DSO3-COASW4-Q1-2022 RDL QC Batch DSO3-COASW10-Q1-2022 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.22 0.0010 2303774 0.0048 0.0010 2303871
Dissolved organic carbon † mg/L 1.7 0.20 2303540 2.2 0.20 2303540
Dissolved oxygen † mg/L 10 1.0 2303403 9.9 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L 3.1 0.020 2303524 0.057 0.020 2303524
Nitrates (N-NO3-) mg/L 3.0 0.020 2303524 0.057 0.020 2303524
Nitrites (N-NO2-) mg/L 0.058 0.020 2303524 <0.020 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L 1.1 0.040 2305219 <0.020 0.020 2305219
Orthophosphate (P) mg/L <0.050 0.050 2303412 <0.050 0.050 2303412
pH pH 6.06 N/A 2303766 6.02 N/A 2303867
pH (15° C) † pH 6.63 N/A 2303507 6.35 N/A 2303507
Phenols-4AAP mg/L <0.0020 0.0020 2306928 <0.0020 0.0020 2306928
Real Color UCV <2.0 2.0 2303417 160 2.0 2303417
Sulfides (S2-) mg/L <0.020 0.020 2310362 <0.020 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L <0.40 0.40 2305332 <0.40 0.40 2305332
Turbidity NTU 0.95 0.10 2303319 120 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L 0.0013 0.0005 2303161 <0.0005 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 2.2 1.0 2303771 1.5 1.0 2303869
Bicarbonates (HCO3 as CaCO3) † mg/L 2.2 1.0 2303771 1.5 1.0 2303869
Carbonate (CO3 as CaCO3) † mg/L <1.0 1.0 2303771 <1.0 1.0 2303869
Chloride (Cl) mg/L 53 0.050 2303526 0.074 0.050 2303526
Sulfates (SO4) mg/L <0.50 0.50 2303526 <0.50 0.50 2303526
Total Dissolved Solids mg/L 180 10 2304113 16 10 2304113
Total suspended solids (TSS) mg/L 3.0 2.0 2303886 7.0 2.0 2303886

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch
† Parameter is not accreditable
N/A = Not Applicable
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Client Project #: SRVLNNO10-NL-SURFACE WATER
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CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5429 KN5430 KN5430

Sampling Date
2022/06/11

11:15
2022/06/11

10:07
2022/06/11

10:07

COC Number N-A N-A N-A

Units DSO3-COASW3-Q1-2022 DSO3-COASW7-Q1-2022 RDL
DSO3-COASW7-Q1-2022

Lab-Dup
QC Batch

CONVENTIONALS

Conductivity mS/cm 0.026 0.015 0.0010 N/A 2303871
Dissolved organic carbon † mg/L 0.26 1.6 0.20 N/A 2303540
Dissolved oxygen † mg/L 10 10 1.0 N/A 2303403
Nitrate (N) and Nitrite(N) mg/L 0.19 0.088 0.020 N/A 2303524
Nitrates (N-NO3-) mg/L 0.19 0.088 0.020 N/A 2303524
Nitrites (N-NO2-) mg/L <0.020 <0.020 0.020 N/A 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 <0.020 0.020 N/A 2305219
Orthophosphate (P) mg/L <0.050 <0.050 0.050 N/A 2303412
pH pH 6.44 6.52 N/A N/A 2303867
pH (15° C) † pH 7.02 6.82 N/A 6.89 2303507
Phenols-4AAP mg/L <0.0020 <0.0020 0.0020 N/A 2306928
Real Color UCV 41 15 2.0 N/A 2303417
Sulfides (S2-) mg/L <0.020 <0.020 0.020 N/A 2310362
TKN Total Kjeldahl Nitrogen mg/L <0.40 <0.40 0.40 N/A 2305332
Turbidity NTU 17 4.5 0.10 N/A 2303319
Un-ionized Ammonia at 15°C † mg/L <0.0005 <0.0005 0.0005 N/A 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 9.1 4.8 1.0 N/A 2303869
Bicarbonates (HCO3 as CaCO3) † mg/L 9.1 4.8 1.0 N/A 2303869
Carbonate (CO3 as CaCO3) † mg/L <1.0 <1.0 1.0 N/A 2303869
Chloride (Cl) mg/L 0.51 0.29 0.050 N/A 2303526
Sulfates (SO4) mg/L 1.8 1.3 0.50 N/A 2303526
Total Dissolved Solids mg/L 20 16 10 N/A 2304113
Total suspended solids (TSS) mg/L 3.0 4.0 2.0 N/A 2303886

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable



Bureau Veritas Job #: C229026  
Report Date: 2022/07/11

Page 23 of 34
889 Montée de Liesse, Ville St-Laurent, Québec, Canada H4T 1P5 Tel: (514) 448-9001 Fax: (514) 448-9199 Ligne sans frais : 1-877-462-9926

2022/07/11 09:03

TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KN5431 KN5431

Sampling Date
2022/06/11

09:51
2022/06/11

09:51

COC Number N-A N-A

Units DSO3-COASW9-Q1-2022
DSO3-COASW9-Q1-2022

Lab-Dup
RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.0058 N/A 0.0010 2303871
Dissolved organic carbon † mg/L 3.5 3.5 0.20 2303540
Dissolved oxygen † mg/L 10 N/A 1.0 2303403
Nitrate (N) and Nitrite(N) mg/L <0.020 N/A 0.020 2303524
Nitrates (N-NO3-) mg/L <0.020 N/A 0.020 2303524
Nitrites (N-NO2-) mg/L <0.020 N/A 0.020 2303524
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 N/A 0.020 2305219
Orthophosphate (P) mg/L <0.050 N/A 0.050 2303412
pH pH 5.73 N/A N/A 2303867
pH (15° C) † pH 5.30 N/A N/A 2303507
Phenols-4AAP mg/L <0.0020 N/A 0.0020 2306928
Real Color UCV 34 N/A 2.0 2303417
Sulfides (S2-) mg/L <0.020 N/A 0.020 2310362
TKN Total Kjeldahl Nitrogen mg/L <0.40 N/A 0.40 2305449
Turbidity NTU 5.0 4.8 0.10 2303319
Un-ionized Ammonia at 15°C † mg/L <0.0005 N/A 0.0005 2303161
Alkalinity Total (as CaCO3) pH 4.5 † mg/L <1.0 N/A 1.0 2303869
Bicarbonates (HCO3 as CaCO3) † mg/L <1.0 N/A 1.0 2303869
Carbonate (CO3 as CaCO3) † mg/L <1.0 N/A 1.0 2303869
Chloride (Cl) mg/L 0.77 N/A 0.050 2303526
Sulfates (SO4) mg/L <0.50 N/A 0.50 2303526
Total Dissolved Solids mg/L 10 N/A 10 2304113
Total suspended solids (TSS) mg/L 5.0 N/A 2.0 2303886

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable
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Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

Samples temperature is above 10°C.: KN5320, KN5320
pH in water: Holding time already past upon reception.: KN5320
pH Measured @ 15° C: Holding time already past upon reception.: KN5320
Samples temperature is above 10°C.: KN5320, KN5320, KN5320, KN5320
Dissolved Oxygen: Holding time already past upon reception.: KN5320
Samples temperature is above 10°C.: KN5320, KN5320, KN5320, KN5320, KN5417, KN5417
pH in water: Holding time already past upon reception.: KN5417
pH Measured @ 15° C: Holding time already past upon reception.: KN5417
Samples temperature is above 10°C.: KN5417, KN5417, KN5417, KN5417
Dissolved Oxygen: Holding time already past upon reception.: KN5417
Samples temperature is above 10°C.: KN5417, KN5417, KN5417, KN5417, KN5418, KN5418
pH in water: Holding time already past upon reception.: KN5418
pH Measured @ 15° C: Holding time already past upon reception.: KN5418
Samples temperature is above 10°C.: KN5418, KN5418, KN5418, KN5418
Dissolved Oxygen: Holding time already past upon reception.: KN5418
Samples temperature is above 10°C.: KN5418, KN5418, KN5418, KN5418, KN5419, KN5419
pH in water: Holding time already past upon reception.: KN5419
pH Measured @ 15° C: Holding time already past upon reception.: KN5419
Samples temperature is above 10°C.: KN5419, KN5419, KN5419, KN5419
Dissolved Oxygen: Holding time already past upon reception.: KN5419
Samples temperature is above 10°C.: KN5419, KN5419, KN5419, KN5419, KN5420, KN5420
pH in water: Holding time already past upon reception.: KN5420
pH Measured @ 15° C: Holding time already past upon reception.: KN5420
Samples temperature is above 10°C.: KN5420, KN5420, KN5420, KN5420
Dissolved Oxygen: Holding time already past upon reception.: KN5420
Samples temperature is above 10°C.: KN5420, KN5420, KN5420, KN5420, KN5421, KN5421
pH in water: Holding time already past upon reception.: KN5421
pH Measured @ 15° C: Holding time already past upon reception.: KN5421
Samples temperature is above 10°C.: KN5421, KN5421, KN5421, KN5421
Dissolved Oxygen: Holding time already past upon reception.: KN5421
Samples temperature is above 10°C.: KN5421, KN5421, KN5421, KN5421, KN5422, KN5422
pH in water: Holding time already past upon reception.: KN5422
pH Measured @ 15° C: Holding time already past upon reception.: KN5422
Samples temperature is above 10°C.: KN5422, KN5422, KN5422, KN5422
Dissolved Oxygen: Holding time already past upon reception.: KN5422
Samples temperature is above 10°C.: KN5422, KN5422, KN5422, KN5422, KN5423, KN5423
pH in water: Holding time already past upon reception.: KN5423
pH Measured @ 15° C: Holding time already past upon reception.: KN5423
Samples temperature is above 10°C.: KN5423, KN5423, KN5423, KN5423
Dissolved Oxygen: Holding time already past upon reception.: KN5423
Samples temperature is above 10°C.: KN5423, KN5423, KN5423, KN5423, KN5424, KN5424
pH in water: Holding time already past upon reception.: KN5424
pH Measured @ 15° C: Holding time already past upon reception.: KN5424
Samples temperature is above 10°C.: KN5424, KN5424, KN5424, KN5424
Dissolved Oxygen: Holding time already past upon reception.: KN5424
Samples temperature is above 10°C.: KN5424, KN5424, KN5424, KN5424, KN5425, KN5425
Real Color: Holding time already past upon reception.: KN5425
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: KN5425
pH in water: Holding time already past upon reception.: KN5425
pH Measured @ 15° C: Holding time already past upon reception.: KN5425
Ortho Phosphate: Holding time already past upon reception.: KN5425
Turbidity: Holding time already past upon reception.: KN5425

GENERAL COMMENTS
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KN5426

KN5426

KN5427

KN5427

KN5428

KN5428

KN5429

KN5429

KN5430

KN5430

Samples temperature is above 10°C.: KN5425, KN5425, KN5425, KN5425  
Dissolved Oxygen: Holding time already past upon reception.:  KN5425
Samples temperature is above 10°C.: KN5425
Dissolved Organic Carbon: Holding time already past upon reception.: KN5425  
Samples temperature is above 10°C.: KN5425, KN5425, KN5425,  KN5426,  
Real Color: Holding time already past upon reception.: KN5426
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KN5426
pH Measured @ 15° C: Holding time already past upon reception.: KN5426  
Ortho Phosphate: Holding time already past upon reception.: KN5426  
Turbidity: Holding time already past upon reception.: KN5426
Samples temperature is above 10°C.: KN5426, KN5426, KN5426, KN5426  
Dissolved Oxygen: Holding time already past upon reception.:  KN5426
Samples temperature is above 10°C.: KN5426
Dissolved Organic Carbon: Holding time already past upon reception.: KN5426  
Samples temperature is above 10°C.: KN5426, KN5426, KN5426,  KN5427,  
Real Color: Holding time already past upon reception.: KN5427
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KN5427
pH Measured @ 15° C: Holding time already past upon reception.: KN5427  
Ortho Phosphate: Holding time already past upon reception.: KN5427  
Turbidity: Holding time already past upon reception.: KN5427
Samples temperature is above 10°C.: KN5427, KN5427, KN5427, KN5427  
Dissolved Oxygen: Holding time already past upon reception.:  KN5427
Samples temperature is above 10°C.: KN5427
Dissolved Organic Carbon: Holding time already past upon reception.: KN5427  
Samples temperature is above 10°C.: KN5427, KN5427, KN5427,  KN5428,  
Real Color: Holding time already past upon reception.: KN5428
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KN5428
pH Measured @ 15° C: Holding time already past upon reception.: KN5428  
Ortho Phosphate: Holding time already past upon reception.: KN5428  
Turbidity: Holding time already past upon reception.: KN5428
Samples temperature is above 10°C.: KN5428, KN5428, KN5428, KN5428  
Dissolved Oxygen: Holding time already past upon reception.:  KN5428
Samples temperature is above 10°C.: KN5428
Dissolved Organic Carbon: Holding time already past upon reception.: KN5428  
Samples temperature is above 10°C.: KN5428, KN5428, KN5428,  KN5429,  
Real Color: Holding time already past upon reception.: KN5429
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KN5429
pH Measured @ 15° C: Holding time already past upon reception.: KN5429  
Ortho Phosphate: Holding time already past upon reception.: KN5429  
Turbidity: Holding time already past upon reception.: KN5429
Samples temperature is above 10°C.: KN5429, KN5429, KN5429, KN5429  
Dissolved Oxygen: Holding time already past upon reception.:  KN5429
Samples temperature is above 10°C.: KN5429
Dissolved Organic Carbon: Holding time already past upon reception.: KN5429  
Samples temperature is above 10°C.: KN5429, KN5429, KN5429,  KN5430,  
Real Color: Holding time already past upon reception.: KN5430
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KN5430
pH Measured @ 15° C: Holding time already past upon reception.: KN5430  
Ortho Phosphate: Holding time already past upon reception.: KN5430  
Turbidity: Holding time already past upon reception.: KN5430
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Samples temperature is above 10°C.: KN5430, KN5430, KN5430, KN5430  
Dissolved Oxygen: Holding time already past upon reception.:  KN5430
Samples temperature is above 10°C.: KN5430
Dissolved Organic Carbon: Holding time already past upon reception.: KN5430
Samples temperature is above 10°C.: KN5430, KN5430, KN5430, KN5431, KN5431  
Real Color: Holding time already past upon reception.: KN5431
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: KN5431  
pH in water: Holding time already past upon reception.: KN5431
pH Measured @ 15° C: Holding time already past upon reception.: KN5431  
Ortho Phosphate: Holding time already past upon reception.: KN5431  
Turbidity: Holding time already past upon reception.: KN5431
Samples temperature is above 10°C.: KN5431, KN5431, KN5431, KN5431  
Dissolved Oxygen: Holding time already past upon reception.:  KN5431
Samples temperature is above 10°C.: KN5431
Dissolved Organic Carbon: Holding time already past upon reception.: KN5431  
Samples temperature is above 10°C.: KN5431, KN5431, KN5431

CONVENTIONAL PARAMETERS (SURFACE WATER)
Oxygène dissous: Le contenant n'était pas plein ( présence d'un espace d'air) .

Reported detection limits are multiplied by dilution factors used for sample analysis.

TKN < azote ammoniac: Both values fall within acceptable RPD limits for duplicates and are likely equivalent. KN5427

Results relate only to the items tested.
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QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2303319 FLE Spiked Blank Turbidity 2022/06/16 97 %
2303319 FLE Method Blank Turbidity 2022/06/16 <0.10 NTU
2303412 AGO QC Standard Orthophosphate (P) 2022/06/16 103 %
2303412 AGO Spiked Blank Orthophosphate (P) 2022/06/16 101 %
2303412 AGO Method Blank Orthophosphate (P) 2022/06/16 <0.050 mg/L
2303417 FLE Spiked Blank Real Color 2022/06/16 98 %
2303417 FLE Method Blank Real Color 2022/06/16 <2.0 UCV
2303507 FLE Spiked Blank pH (15° C) 2022/06/16 99 %
2303524 SF5 Spiked Blank Nitrate (N) and Nitrite(N) 2022/06/16 103 %

Nitrates (N-NO3-) 2022/06/16 105 %
Nitrites (N-NO2-) 2022/06/16 100 %

2303524 SF5 Method Blank Nitrate (N) and Nitrite(N) 2022/06/16 <0.020 mg/L
Nitrates (N-NO3-) 2022/06/16 <0.020 mg/L
Nitrites (N-NO2-) 2022/06/16 <0.020 mg/L

2303526 SF5 Spiked Blank Chloride (Cl) 2022/06/16 101 %
Sulfates (SO4) 2022/06/16 102 %

2303526 SF5 Method Blank Chloride (Cl) 2022/06/16 <0.050 mg/L
Sulfates (SO4) 2022/06/16 <0.50 mg/L

2303540 BAG Spiked Blank Dissolved organic carbon 2022/06/17 98 %
2303540 BAG Method Blank Dissolved organic carbon 2022/06/17 <0.20 mg/L
2303766 LI Spiked Blank pH 2022/06/17 102 %
2303771 LI Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2022/06/17 100 %

Bicarbonates (HCO3 as CaCO3) 2022/06/17 100 %
Carbonate (CO3 as CaCO3) 2022/06/17 100 %

2303771 LI Method Blank Alkalinity Total (as CaCO3) pH 4.5 2022/06/17 <1.0 mg/L
Bicarbonates (HCO3 as CaCO3) 2022/06/17 <1.0 mg/L
Carbonate (CO3 as CaCO3) 2022/06/17 <1.0 mg/L

2303774 LI Spiked Blank Conductivity 2022/06/17 106 %
2303774 LI Method Blank Conductivity 2022/06/17 <0.0010 mS/cm
2303867 LI Spiked Blank pH 2022/06/17 102 %
2303869 LI Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2022/06/17 105 %

Bicarbonates (HCO3 as CaCO3) 2022/06/17 105 %
Carbonate (CO3 as CaCO3) 2022/06/17 105 %

2303869 LI Method Blank Alkalinity Total (as CaCO3) pH 4.5 2022/06/17 <1.0 mg/L
Bicarbonates (HCO3 as CaCO3) 2022/06/17 <1.0 mg/L
Carbonate (CO3 as CaCO3) 2022/06/17 <1.0 mg/L

2303871 LI Spiked Blank Conductivity 2022/06/17 102 %
2303871 LI Method Blank Conductivity 2022/06/17 <0.0010 mS/cm
2303886 SAT Spiked Blank Total suspended solids (TSS) 2022/06/20 97 %
2303886 SAT Method Blank Total suspended solids (TSS) 2022/06/20 <2.0 mg/L
2304113 ZZH Spiked Blank Total Dissolved Solids 2022/06/20 91 %
2304113 ZZH Method Blank Total Dissolved Solids 2022/06/20 <10 mg/L
2304886 SAT Spiked Blank Total Dissolved Solids 2022/06/23 97 %
2304886 SAT Method Blank Total Dissolved Solids 2022/06/23 <10 mg/L
2305008 YLI Spiked Blank Total suspended solids (TSS) 2022/06/24 97 %
2305008 YLI Method Blank Total suspended solids (TSS) 2022/06/24 <2.0 mg/L
2305101 TLG Matrix Spike [KN5419-04] Mercury (Hg) 2022/06/21 107 %
2305101 TLG Spiked Blank Mercury (Hg) 2022/06/21 104 %
2305101 TLG Method Blank Mercury (Hg) 2022/06/21 <0.01 ug/L
2305219 AGO Spiked Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/06/30 107 %
2305219 AGO Method Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/06/30 <0.020 mg/L
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2305332 SKL Spiked Blank TKN Total Kjeldahl Nitrogen 2022/06/27 107 %
2305332 SKL Method Blank TKN Total Kjeldahl Nitrogen 2022/06/23 <0.40 mg/L
2305398 TLG Matrix Spike Mercury (Hg) 2022/06/21 108 %
2305398 TLG Spiked Blank Mercury (Hg) 2022/06/21 107 %
2305398 TLG Method Blank Mercury (Hg) 2022/06/21 <0.01 ug/L
2305449 SKL Spiked Blank TKN Total Kjeldahl Nitrogen 2022/06/27 103 %
2305449 SKL Method Blank TKN Total Kjeldahl Nitrogen 2022/06/23 <0.40 mg/L
2305669 DZE Spiked Blank Aluminum (Al) 2022/06/24 99 %

Antimony (Sb) 2022/06/24 103 %
Silver (Ag) 2022/06/24 90 %
Arsenic (As) 2022/06/24 105 %
Barium (Ba) 2022/06/24 93 %
Beryllium (Be) 2022/06/24 92 %
Bismuth (Bi) 2022/06/24 90 %
Boron (B) 2022/06/24 98 %
Cadmium (Cd) 2022/06/24 101 %
Calcium (Ca) 2022/06/24 90 %
Chromium (Cr) 2022/06/24 100 %
Cobalt (Co) 2022/06/24 100 %
Copper (Cu) 2022/06/24 100 %
Tin (Sn) 2022/06/24 99 %
Iron (Fe) 2022/06/24 99 %
Magnesium (Mg) 2022/06/24 97 %
Manganese (Mn) 2022/06/24 101 %
Mercury (Hg) 2022/06/24 106 %
Molybdenum (Mo) 2022/06/24 105 %
Nickel (Ni) 2022/06/24 99 %
Total phosphorous 2022/06/24 96 %
Lead (Pb) 2022/06/24 94 %
Potassium (K) 2022/06/24 98 %
Selenium (Se) 2022/06/24 123 (1) %
Sodium (Na) 2022/06/24 102 %
Strontium (Sr) 2022/06/24 95 %
Thallium (Tl) 2022/06/24 82 %
Titanium (Ti) 2022/06/24 100 %
Uranium (U) 2022/06/24 90 %
Vanadium (V) 2022/06/24 99 %
Zinc (Zn) 2022/06/24 96 %

2305669 DZE Method Blank Aluminum (Al) 2022/07/05 <10 ug/L
Antimony (Sb) 2022/07/05 <1.0 ug/L
Silver (Ag) 2022/07/05 <1.0 ug/L
Arsenic (As) 2022/07/05 <1.0 ug/L
Barium (Ba) 2022/07/05 <2.0 ug/L
Beryllium (Be) 2022/07/05 <2.0 ug/L
Bismuth (Bi) 2022/07/05 <1.0 ug/L
Boron (B) 2022/07/05 <50 ug/L
Cadmium (Cd) 2022/07/05 <0.20 ug/L
Calcium (Ca) 2022/07/05 <500 ug/L
Chromium (Cr) 2022/07/05 <5.0 ug/L
Cobalt (Co) 2022/07/05 <1.0 ug/L
Copper (Cu) 2022/07/05 <1.0 ug/L
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Total Hardness (CaCO3) 2022/07/05 <1000 ug/L
Tin (Sn) 2022/07/05 <2.0 ug/L
Iron (Fe) 2022/07/05 <60 ug/L
Magnesium (Mg) 2022/07/05 <100 ug/L
Manganese (Mn) 2022/07/05 <1.0 ug/L
Mercury (Hg) 2022/07/05 <0.10 ug/L
Molybdenum (Mo) 2022/07/05 <1.0 ug/L
Nickel (Ni) 2022/07/05 <2.0 ug/L
P2O5 2022/07/05 <25 ug/L
Total phosphorous 2022/07/05 <10 ug/L
Lead (Pb) 2022/07/05 <0.50 ug/L
Potassium (K) 2022/07/05 <500 ug/L
Selenium (Se) 2022/07/05 <3.0 ug/L
Sodium (Na) 2022/07/05 <500 ug/L
Strontium (Sr) 2022/07/05 <2.0 ug/L
Thallium (Tl) 2022/07/05 <2.0 ug/L
Titanium (Ti) 2022/07/05 <10 ug/L
Uranium (U) 2022/07/05 <1.0 ug/L
Vanadium (V) 2022/07/05 <2.0 ug/L
Zinc (Zn) 2022/07/05 <7.0 ug/L

2305682 DZE Spiked Blank Aluminum (Al) 2022/06/24 87 %
Antimony (Sb) 2022/06/24 98 %
Silver (Ag) 2022/06/24 86 %
Arsenic (As) 2022/06/24 99 %
Barium (Ba) 2022/06/24 88 %
Beryllium (Be) 2022/06/24 89 %
Bismuth (Bi) 2022/06/24 85 %
Boron (B) 2022/06/24 97 %
Cadmium (Cd) 2022/06/24 94 %
Calcium (Ca) 2022/06/24 80 %
Chromium (Cr) 2022/06/24 93 %
Cobalt (Co) 2022/06/24 92 %
Copper (Cu) 2022/06/24 93 %
Tin (Sn) 2022/06/24 94 %
Iron (Fe) 2022/06/24 92 %
Magnesium (Mg) 2022/06/24 90 %
Manganese (Mn) 2022/06/24 93 %
Mercury (Hg) 2022/06/24 101 %
Molybdenum (Mo) 2022/06/24 97 %
Nickel (Ni) 2022/06/24 92 %
Total phosphorous 2022/06/24 91 %
Lead (Pb) 2022/06/24 89 %
Potassium (K) 2022/06/24 90 %
Selenium (Se) 2022/06/24 109 %
Sodium (Na) 2022/06/24 88 %
Strontium (Sr) 2022/06/24 87 %
Thallium (Tl) 2022/06/24 78 (1) %
Titanium (Ti) 2022/06/24 91 %
Uranium (U) 2022/06/24 85 %
Vanadium (V) 2022/06/24 92 %
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2305682 DZE Method Blank Aluminum (Al) 2022/06/24 <10 ug/L
Antimony (Sb) 2022/06/24 <1.0 ug/L
Silver (Ag) 2022/06/24 <1.0 ug/L
Arsenic (As) 2022/06/24 <1.0 ug/L
Barium (Ba) 2022/06/24 <2.0 ug/L
Beryllium (Be) 2022/06/24 <2.0 ug/L
Bismuth (Bi) 2022/06/24 <1.0 ug/L
Boron (B) 2022/06/24 <50 ug/L
Cadmium (Cd) 2022/06/24 <0.20 ug/L
Calcium (Ca) 2022/06/24 <500 ug/L
Chromium (Cr) 2022/06/24 <5.0 ug/L
Cobalt (Co) 2022/06/24 <1.0 ug/L
Copper (Cu) 2022/06/24 <1.0 ug/L
Total Hardness (CaCO3) 2022/06/24 <1000 ug/L
Tin (Sn) 2022/06/24 <2.0 ug/L
Iron (Fe) 2022/06/24 <60 ug/L
Magnesium (Mg) 2022/06/24 <100 ug/L
Manganese (Mn) 2022/06/24 <1.0 ug/L
Mercury (Hg) 2022/06/24 <0.10 ug/L
Molybdenum (Mo) 2022/06/24 <1.0 ug/L
Nickel (Ni) 2022/06/24 <2.0 ug/L
P2O5 2022/06/24 <25 ug/L
Total phosphorous 2022/06/24 <10 ug/L
Lead (Pb) 2022/06/24 <0.50 ug/L
Potassium (K) 2022/06/24 <500 ug/L
Selenium (Se) 2022/06/24 <3.0 ug/L
Sodium (Na) 2022/06/24 <500 ug/L
Strontium (Sr) 2022/06/24 <2.0 ug/L
Thallium (Tl) 2022/06/24 <2.0 ug/L
Titanium (Ti) 2022/06/24 <10 ug/L
Uranium (U) 2022/06/24 <1.0 ug/L
Vanadium (V) 2022/06/24 <2.0 ug/L
Zinc (Zn) 2022/06/24 <7.0 ug/L

2306104 EMT Matrix Spike Reactive silica (SiO2) 2022/06/23 NC %
2306104 EMT Spiked Blank Reactive silica (SiO2) 2022/06/23 95 %
2306104 EMT Method Blank Reactive silica (SiO2) 2022/06/23 <0.50 mg/L
2306105 éC7 Matrix Spike Reactive silica (SiO2) 2022/06/23 88 %
2306105 éC7 Spiked Blank Reactive silica (SiO2) 2022/06/23 94 %
2306105 éC7 Method Blank Reactive silica (SiO2) 2022/06/23 <0.50 mg/L
2306106 éC7 Matrix Spike Reactive silica (SiO2) 2022/06/24 91 %
2306106 éC7 Spiked Blank Reactive silica (SiO2) 2022/06/24 92 %
2306106 éC7 Method Blank Reactive silica (SiO2) 2022/06/24 <0.50 mg/L
2306928 DMI Spiked Blank Phenols-4AAP 2022/06/28 98 %
2306928 DMI Method Blank Phenols-4AAP 2022/06/28 <0.0020 mg/L
2307337 DZE Spiked Blank Aluminum (Al) 2022/06/30 103 %

Antimony (Sb) 2022/06/30 110 %
Silver (Ag) 2022/06/30 106 %
Arsenic (As) 2022/06/30 99 %
Barium (Ba) 2022/06/30 107 %
Beryllium (Be) 2022/06/30 102 %
Bismuth (Bi) 2022/06/30 104 %
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Boron (B) 2022/06/30 117 %
Cadmium (Cd) 2022/06/30 98 %
Calcium (Ca) 2022/06/30 95 %
Chromium (Cr) 2022/06/30 96 %
Cobalt (Co) 2022/06/30 94 %
Copper (Cu) 2022/06/30 101 %
Tin (Sn) 2022/06/30 107 %
Iron (Fe) 2022/06/30 95 %
Magnesium (Mg) 2022/06/30 94 %
Manganese (Mn) 2022/06/30 97 %
Mercury (Hg) 2022/06/30 88 %
Molybdenum (Mo) 2022/06/30 99 %
Nickel (Ni) 2022/06/30 96 %
Total phosphorous 2022/06/30 88 %
Lead (Pb) 2022/06/30 112 %
Potassium (K) 2022/06/30 93 %
Selenium (Se) 2022/06/30 93 %
Sodium (Na) 2022/06/30 96 %
Strontium (Sr) 2022/06/30 108 %
Thallium (Tl) 2022/06/30 96 %
Titanium (Ti) 2022/06/30 92 %
Uranium (U) 2022/06/30 108 %
Vanadium (V) 2022/06/30 96 %
Zinc (Zn) 2022/06/30 91 %

2307337 DZE Method Blank Aluminum (Al) 2022/06/30 <10 ug/L
Antimony (Sb) 2022/06/30 <1.0 ug/L
Silver (Ag) 2022/06/30 <1.0 ug/L
Arsenic (As) 2022/06/30 <1.0 ug/L
Barium (Ba) 2022/06/30 <2.0 ug/L
Beryllium (Be) 2022/06/30 <2.0 ug/L
Bismuth (Bi) 2022/06/30 <1.0 ug/L
Boron (B) 2022/06/30 <50 ug/L
Cadmium (Cd) 2022/06/30 <0.20 ug/L
Calcium (Ca) 2022/06/30 <500 ug/L
Chromium (Cr) 2022/06/30 <5.0 ug/L
Cobalt (Co) 2022/06/30 <1.0 ug/L
Copper (Cu) 2022/06/30 <1.0 ug/L
Total Hardness (CaCO3) 2022/06/30 <1000 ug/L
Tin (Sn) 2022/06/30 <2.0 ug/L
Iron (Fe) 2022/06/30 <60 ug/L
Magnesium (Mg) 2022/06/30 <100 ug/L
Manganese (Mn) 2022/06/30 <1.0 ug/L
Mercury (Hg) 2022/06/30 <0.10 ug/L
Molybdenum (Mo) 2022/06/30 <1.0 ug/L
Nickel (Ni) 2022/06/30 <2.0 ug/L
P2O5 2022/06/30 <25 ug/L
Total phosphorous 2022/06/30 <10 ug/L
Lead (Pb) 2022/06/30 <0.50 ug/L
Potassium (K) 2022/06/30 <500 ug/L
Selenium (Se) 2022/06/30 <3.0 ug/L
Sodium (Na) 2022/06/30 <500 ug/L
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TATA STEEL MINERALS CANADA
Client Project #: SRVLNNO10-NL-SURFACE WATER
Site Location: HOWSE
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Strontium (Sr) 2022/06/30 <2.0 ug/L
ug/L  
ug/L  
ug/L  
ug/L  
ug/L

109 %

mg/L

Thallium (Tl) 2022/06/30 <2.0
Titanium (Ti) 2022/06/30 <10
Uranium (U) 2022/06/30 <1.0
Vanadium (V) 2022/06/30 <2.0
Zinc (Zn) 2022/06/30 <7.0

2310362 QKB Spiked Blank Sulfides (S2-) 2022/07/09
2310362 QKB Method Blank Sulfides (S2-) 2022/07/09 <0.020

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.  

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.  

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount  
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

(1) Recovery or relative percent difference (RPD) for this parameter is outside control limits. The overall quality control for this analysis meets acceptability  
criteria
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Alex Thibert, B.Sc., Chemist, Montréal, Analyst II, Chemist in Training

Caroline Bougie, B.Sc. Chemist, Montreal, Laboratory Coordinator

Anastassia Hamanov, Scientific Service Specialist

Michelina Cinquino, Analyst II

Mira El Masri, M.Sc. Chemist, Montréal, Analyst II

Shu Yang, B.Sc. Chemist, Montreal, Analyst II

Zineb El Ouali, M.Sc.,Chemist in training, Analyst II
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VALIDATION SIGNATURE PAGE(CONT'D)

The analytical data and all QC contained in this report were reviewed and validated by:

Automated Statchk

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the  
reports. For Service Group specific validation please refer to the Validation Signature Page.
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CERTIFICATE OF ANALYSIS

Report Date: 2022/08/22  
Report #: R2782509  

Version: 1 - Final

Attention: TSMC Environnement

TATA STEEL MINERALS CANADA  
1000, RUE SHERBROOKE OUEST  
BUREAU 1120
MONTRÉAL, QC  
CANADA H3A 3G4

Your C.O.C. #: 71974

Your P.O. #: 3000000997
Your Project #: Howse surface water
Site Location: Howse

BUREAU VERITAS JOB #: C240959
Received: 2022/08/05, 10:40

Sample Matrix: Surface Water  
# Samples Received: 9

Analyses
Date  

Quantity Extracted Analytical Method
N/A  
N/A  
N/A  
N/A  
N/A  
N/A

Date
Analyzed Laboratory Method
2022/08/06  STL SOP-00038
2022/08/05  STL SOP-00014
2022/08/06  STL SOP-00014
2022/08/05  STL SOP-00046
2022/08/10  STL SOP-00038
2022/08/06  STL SOP-00038

2022/08/08 2022/08/08 STL  SOP-00243
2022/08/10 2022/08/11 STL  SOP-00015
2022/08/12 2022/08/18 STL  SOP-00062
N/A  
N/A  
N/A  
N/A  
N/A

2022/08/11  STL SOP-00040
2022/08/05  STL SOP-00014
2022/08/06  STL SOP-00014
2022/08/05  STL SOP-00008
2022/08/06  STL SOP-00038

2022/08/10 2022/08/10 STL SOP-00033
N/A 2022/08/05 STL SOP-00003  
2022/08/10 2022/08/10 STL  SOP-00005

2022/08/10 2022/08/11 STL  SOP-00050

Total Alkalinity (pH end point 4.5)  
Anions in water
Anions in water  
Real Color  
Conductivity  
Conductivity
Dissolved Organic Carbon (3)  
Total Suspended Solids
Total Extractable Metals by ICP  
Ammonia Nitrogen
Nitrates(NO3-), Nitrites(NO2-)-water  
Nitrates(NO3-), Nitrites(NO2-)-water  
Dissolved Oxygen

pH in water
Total Phenols by 4-AAP in water  
Ortho Phosphate

Sulfides (as S2-)
Total Dissolved Solids  
Turbidity
Total Extractable Mercury - Cold Vapour (1)  
Reactive Silica(SiO2) (2)

9
5
4
9
4
5
9
9
9
9
5
4
9
9
9
9
9
9
9
9
9

N/A 2022/08/05 STL SOP-00022  
2022/08/11 2022/08/12 CAM SOP-00453

2022/08/10 2022/08/11 ATL SOP 00022

SM 23 2320-B m 
MA.300–Ions 1.3 R3 m  
MA.300–Ions 1.3 R3 m  
MA103 - Col. 2.0 R4m  
SM 23 2510-B m
SM 23 2510-B m 
SM 23 5310-B m 
MA.104–S.S. 2.0 m
MA.200–Mét. 1.2 R7 m  
MA.300–N 2.0 R2 m  
MA.300–Ions 1.3 R3 m  
MA.300–Ions 1.3 R3 m  
MA.315–DBO 1.1 R3 m  
MA.100–pH 1.1 R3 m  
MA404–I.Phé 2.2 R2 m  
MA.303–P 1.1 R2 m  
MA. 300 – S 1.2 R3 m  
MA.115–S.D. 1.0 R4 m  
MA.103–Tur. 1.0 R5 m  
EPA 7470 m

EPA 366.0 m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau  
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession  
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in  
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are  
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement  
Uncertainty has not been accounted for when stating conformity to the referenced standard.
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CERTIFICATE OF ANALYSIS

Report Date: 2022/08/22  
Report #: R2782509  

Version: 1 - Final

Attention: TSMC Environnement

TATA STEEL MINERALS CANADA  
1000, RUE SHERBROOKE OUEST  
BUREAU 1120
MONTRÉAL, QC  
CANADA H3A 3G4

Your C.O.C. #: 71974

Your P.O. #: 3000000997
Your Project #: Howse surface water
Site Location: Howse

BUREAU VERITAS JOB #: C240959
Received: 2022/08/05, 10:40

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or  
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.  
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless  
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the  
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope  
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.  
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.  

Note: RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Bureau Veritas Mississauga, 6740 Campobello Rd. , Mississauga, ON, L5N 2L8
(2) This test was performed by Bureau Veritas Bedford, Suit 105, 200 Bluewater Rd. , Bedford, NS, B4B1G9
(3) DOC present in the sample should be considered as non-purgeable DOC

Note: All parameters included in the present certificate are accredited by the MELCC unless stated otherwise.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.  
Josue Moran, Project Manager
Email: josue.moran@bureauveritas.com 
Phone# (514) 448-9001
====================================================================
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  
For Service Group specific validation please refer to the Validation Signature Page.

Josue Moran  
Project Manager
22 Aug 2022 16:42:07
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

RESULTS OF ANALYSES OF SURFACE WATER

Bureau Veritas ID KT1577 KT1578

Sampling Date
2022/08/03 2022/08/03

14:50 00:17
COC Number 71974 71974

Units HOW-SW4-Q2-2022 HOW-SW5-Q2-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 4.2 0.96 0.50 2321516
METALS

Mercury (Hg) † ug/L <0.01 <0.01 0.01 2322121

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable

Bureau Veritas ID KT1575 KT1575 KT1576 KT1576

Sampling Date
2022/08/03

13:50
2022/08/03

13:50
2022/08/03

13:40
2022/08/03

13:40

COC Number 71974 71974 71974 71974

Units HOW-SW2-Q2-2022
HOW-SW2-Q2-2022

Lab-Dup
HOW-SW3-Q2-2022

HOW-SW3-Q2-2022
Lab-Dup

RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 4.4 N/A 2.2 2.2 0.50 2321516
METALS

Mercury (Hg) † ug/L <0.01 <0.01 <0.01 N/A 0.01 2322121

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
N/A = Not Applicable

Bureau Veritas ID KT1570 KT1571 KT1572 KT1573 KT1574

Sampling Date
2022/08/03

11:10
2022/08/03

10:50
2022/08/03

16:00
2022/08/03

11:37
2022/08/03

15:20

COC Number 71974 71974 71974 71974 71974

Units HOW-BC-Q2-2022 HOW-BL-Q2-2022 HOW-ML-Q2-2022 HOW-TL-Q2-2022 HOW-SW1-Q2-2022 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 4.3 5.4 0.63 4.3 4.4 0.50 2321516
METALS

Mercury (Hg) † ug/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 2322121

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch
† Parameter is not accreditable



Bureau Veritas Job #: C240959  
Report Date: 2022/08/22

Page 38 of 16
889 Montée de Liesse, Ville St-Laurent, Québec, Canada H4T 1P5 Tel: (514) 448-9001 Fax: (514) 448-9199 Ligne sans frais : 1-877-462-9926

2022/08/22 16:16

TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KT1570 KT1571 KT1572 KT1573

Sampling Date
2022/08/03

11:10
2022/08/03

10:50
2022/08/03

16:00
2022/08/03

11:37

COC Number 71974 71974 71974 71974

Units HOW-BC-Q2-2022 RDL HOW-BL-Q2-2022 RDL HOW-ML-Q2-2022 HOW-TL-Q2-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L 180 10 20 10 44 <10 10 2321623
Antimony (Sb) ug/L <1.0 1.0 <1.0 1.0 <1.0 <1.0 1.0 2321623
Silver (Ag) ug/L <1.0 1.0 <1.0 1.0 <1.0 <1.0 1.0 2321623
Arsenic (As) ug/L <1.0 1.0 <1.0 1.0 <1.0 <1.0 1.0 2321623
Barium (Ba) ug/L 2.5 2.0 <2.0 2.0 <2.0 2.5 2.0 2321623
Beryllium (Be) ug/L <2.0 2.0 <2.0 2.0 <2.0 <2.0 2.0 2321623
Bismuth (Bi) †† ug/L <1.0 1.0 <1.0 1.0 <1.0 <1.0 1.0 2321623
Boron (B) † ug/L <50 50 <50 50 <50 <50 50 2321623
Cadmium (Cd) ug/L <0.20 0.20 <0.20 0.20 <0.20 <0.20 0.20 2321623
Calcium (Ca) † ug/L <500 500 4300 500 1500 3400 500 2321623
Chromium (Cr) ug/L <5.0 5.0 <5.0 5.0 <5.0 <5.0 5.0 2321623
Cobalt (Co) ug/L <1.0 1.0 <1.0 1.0 <1.0 <1.0 1.0 2321623
Copper (Cu) ug/L 48 1.0 8.5 (1) 3.0 56 <1.0 1.0 2321623
Total Hardness (CaCO3) †† ug/L 2300 1000 23000 1000 8100 19000 1000 2321623
Tin (Sn) ug/L <2.0 2.0 <2.0 2.0 <2.0 <2.0 2.0 2321623
Iron (Fe) ug/L 210 60 <60 60 95 61 60 2321623
Magnesium (Mg) † ug/L 330 100 3000 100 1100 2500 100 2321623
Manganese (Mn) ug/L 18 1.0 3.7 1.0 10 5.1 1.0 2321623
Molybdenum (Mo) ug/L <1.0 1.0 <1.0 1.0 <1.0 <1.0 1.0 2321623
Nickel (Ni) ug/L <2.0 2.0 <2.0 2.0 5.8 <2.0 2.0 2321623
Total phosphorous ug/L <10 10 <10 10 <10 <10 10 2321623
Lead (Pb) ug/L <0.50 0.50 <0.50 0.50 <0.50 <0.50 0.50 2321623
Potassium (K) † ug/L <500 500 <500 500 <500 <500 500 2321623
Selenium (Se) ug/L <3.0 3.0 <3.0 3.0 <3.0 <3.0 3.0 2321623
Sodium (Na) ug/L <500 500 810 500 <500 660 500 2321623
Strontium (Sr) † ug/L 2.9 2.0 6.7 2.0 3.7 7.3 2.0 2321623
Thallium (Tl) ug/L <2.0 2.0 <2.0 2.0 <2.0 <2.0 2.0 2321623
Titanium (Ti) †† ug/L <10 10 <10 10 <10 <10 10 2321623
Uranium (U) †† ug/L <1.0 1.0 <1.0 1.0 <1.0 <1.0 1.0 2321623
Vanadium (V) ug/L <2.0 2.0 <2.0 2.0 <2.0 <2.0 2.0 2321623
Zinc (Zn) ug/L 23 7.0 <7.0 7.0 23 <7.0 7.0 2321623

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch
†† Parameter is not accreditable
† Parameter is not accredited
(1) The detection limit was raised due to instrumentation.
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KT1574 KT1575 KT1576 KT1577

Sampling Date
2022/08/03

15:20
2022/08/03

13:50
2022/08/03

13:40
2022/08/03

14:50

COC Number 71974 71974 71974 71974

Units HOW-SW1-Q2-2022 HOW-SW2-Q2-2022 HOW-SW3-Q2-2022 QC Batch HOW-SW4-Q2-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L 28 120 75 2321604 39 10 2321623
Antimony (Sb) ug/L <1.0 <1.0 <1.0 2321604 <1.0 1.0 2321623
Silver (Ag) ug/L <1.0 <1.0 <1.0 2321604 <1.0 1.0 2321623
Arsenic (As) ug/L <1.0 <1.0 <1.0 2321604 <1.0 1.0 2321623
Barium (Ba) ug/L <2.0 4.0 2.3 2321604 <2.0 2.0 2321623
Beryllium (Be) ug/L <2.0 <2.0 <2.0 2321604 <2.0 2.0 2321623
Bismuth (Bi) †† ug/L <1.0 <1.0 <1.0 2321604 <1.0 1.0 2321623
Boron (B) † ug/L <50 <50 <50 2321604 <50 50 2321623
Cadmium (Cd) ug/L <0.20 <0.20 <0.20 2321604 <0.20 0.20 2321623
Calcium (Ca) † ug/L 2300 <500 <500 2321604 2400 500 2321623
Chromium (Cr) ug/L <5.0 <5.0 <5.0 2321604 <5.0 5.0 2321623
Cobalt (Co) ug/L <1.0 <1.0 <1.0 2321604 <1.0 1.0 2321623
Copper (Cu) ug/L 50 <1.0 <1.0 2321604 <1.0 1.0 2321623
Total Hardness (CaCO3) †† ug/L 14000 2200 1400 2321604 14000 1000 2321623
Tin (Sn) ug/L <2.0 <2.0 <2.0 2321604 <2.0 2.0 2321623
Iron (Fe) ug/L 170 370 230 2321604 69 60 2321623
Magnesium (Mg) † ug/L 1900 240 160 2321604 1900 100 2321623
Manganese (Mn) ug/L 12 56 14 2321604 <1.0 1.0 2321623
Molybdenum (Mo) ug/L <1.0 <1.0 <1.0 2321604 <1.0 1.0 2321623
Nickel (Ni) ug/L <2.0 <2.0 <2.0 2321604 <2.0 2.0 2321623
Total phosphorous ug/L <10 <10 <10 2321604 <10 10 2321623
Lead (Pb) ug/L <0.50 <0.50 <0.50 2321604 <0.50 0.50 2321623
Potassium (K) † ug/L <500 <500 <500 2321604 <500 500 2321623
Selenium (Se) ug/L <3.0 <3.0 <3.0 2321604 <3.0 3.0 2321623
Sodium (Na) ug/L 870 530 <500 2321604 600 500 2321623
Strontium (Sr) † ug/L 5.5 4.2 2.4 2321604 6.1 2.0 2321623
Thallium (Tl) ug/L <2.0 <2.0 <2.0 2321604 <2.0 2.0 2321623
Titanium (Ti) †† ug/L <10 <10 <10 2321604 <10 10 2321623
Uranium (U) †† ug/L <1.0 <1.0 <1.0 2321604 <1.0 1.0 2321623
Vanadium (V) ug/L <2.0 <2.0 <2.0 2321604 <2.0 2.0 2321623
Zinc (Zn) ug/L 21 <7.0 <7.0 2321604 <7.0 7.0 2321623

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KT1578

Sampling Date
2022/08/03

00:17

COC Number 71974

Units HOW-SW5-Q2-2022 RDL QC Batch

METALS

Aluminum (Al) ug/L 13 10 2321604
Antimony (Sb) ug/L <1.0 1.0 2321604
Silver (Ag) ug/L <1.0 1.0 2321604
Arsenic (As) ug/L <1.0 1.0 2321604
Barium (Ba) ug/L <2.0 2.0 2321604
Beryllium (Be) ug/L <2.0 2.0 2321604
Bismuth (Bi) †† ug/L <1.0 1.0 2321604
Boron (B) † ug/L <50 50 2321604
Cadmium (Cd) ug/L <0.20 0.20 2321604
Calcium (Ca) † ug/L <500 500 2321604
Chromium (Cr) ug/L <5.0 5.0 2321604
Cobalt (Co) ug/L <1.0 1.0 2321604
Copper (Cu) ug/L <1.0 1.0 2321604
Total Hardness (CaCO3) †† ug/L 1400 1000 2321604
Tin (Sn) ug/L <2.0 2.0 2321604
Iron (Fe) ug/L 69 60 2321604
Magnesium (Mg) † ug/L 200 100 2321604
Manganese (Mn) ug/L 4.3 1.0 2321604
Molybdenum (Mo) ug/L <1.0 1.0 2321604
Nickel (Ni) ug/L <2.0 2.0 2321604
Total phosphorous ug/L <10 10 2321604
Lead (Pb) ug/L <0.50 0.50 2321604
Potassium (K) † ug/L <500 500 2321604
Selenium (Se) ug/L <3.0 3.0 2321604
Sodium (Na) ug/L 600 500 2321604
Strontium (Sr) † ug/L <2.0 2.0 2321604
Thallium (Tl) ug/L <2.0 2.0 2321604
Titanium (Ti) †† ug/L <10 10 2321604
Uranium (U) †† ug/L <1.0 1.0 2321604
Vanadium (V) ug/L <2.0 2.0 2321604
Zinc (Zn) ug/L <7.0 7.0 2321604

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KT1570 KT1570 KT1571 KT1571

Sampling Date
2022/08/03

11:10
2022/08/03

11:10
2022/08/03

10:50
2022/08/03

10:50

COC Number 71974 71974 71974 71974

Units HOW-BC-Q2-2022
HOW-BC-Q2-2022

Lab-Dup
HOW-BL-Q2-2022

HOW-BL-Q2-2022
Lab-Dup

RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.0037 N/A 0.049 0.050 0.0010 2319690
Dissolved organic carbon † mg/L 8.1 N/A 0.83 N/A 0.20 2319868
Dissolved oxygen † mg/L 9.4 N/A 9.6 N/A 1.0 2319653
Nitrate (N) and Nitrite(N) mg/L <0.020 <0.020 <0.020 N/A 0.020 2319685
Nitrates (N-NO3-) mg/L <0.020 <0.020 <0.020 N/A 0.020 2319685
Nitrites (N-NO2-) mg/L <0.020 <0.020 <0.020 N/A 0.020 2319685
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 N/A <0.020 N/A 0.020 2321463
Orthophosphate (P) mg/L <0.050 N/A <0.050 N/A 0.050 2319684
pH pH 5.55 N/A 7.10 7.16 N/A 2319663
Phenols-4AAP mg/L <0.0020 N/A <0.0020 N/A 0.0020 2320945
Real Color UCV 55 N/A 5.8 N/A 2.0 2319682
Sulfides (S2-) mg/L <0.020 N/A <0.020 N/A 0.020 2320675
Turbidity NTU 0.40 N/A 1.8 N/A 0.10 2319681
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 1.1 N/A 23 N/A 1.0 2319691
Bicarbonates (HCO3 as CaCO3) † mg/L 1.1 N/A 23 N/A 1.0 2319691
Carbonate (CO3 as CaCO3) † mg/L <1.0 N/A <1.0 N/A 1.0 2319691
Chloride (Cl) mg/L 0.13 N/A 0.23 N/A 0.050 2319686
Sulfates (SO4) mg/L <0.50 N/A 2.5 N/A 0.50 2319686
Total Dissolved Solids mg/L 45 N/A 44 N/A 10 2320966
Total suspended solids (TSS) mg/L 2.0 N/A 2.0 N/A 2.0 2320737

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KT1572 KT1572 KT1573 KT1574

Sampling Date
2022/08/03

16:00
2022/08/03

16:00
2022/08/03

11:37
2022/08/03

15:20

COC Number 71974 71974 71974 71974

Units HOW-ML-Q2-2022
HOW-ML-Q2-2022

Lab-Dup
HOW-TL-Q2-2022 HOW-SW1-Q2-2022 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.018 N/A 0.040 0.029 0.0010 2319690
Dissolved organic carbon † mg/L 2.0 N/A 0.98 1.6 0.20 2319868
Dissolved oxygen † mg/L 9.8 N/A 9.5 9.9 1.0 2319653
Nitrate (N) and Nitrite(N) mg/L <0.020 N/A 0.062 0.16 0.020 2319685
Nitrates (N-NO3-) mg/L <0.020 N/A 0.062 0.16 0.020 2319685
Nitrites (N-NO2-) mg/L <0.020 N/A <0.020 <0.020 0.020 2319685
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 <0.020 <0.020 <0.020 0.020 2321463
Orthophosphate (P) mg/L <0.050 N/A <0.050 <0.050 0.050 2319684
pH pH 6.87 N/A 7.29 7.01 N/A 2319663
Phenols-4AAP mg/L <0.0020 N/A <0.0020 <0.0020 0.0020 2320945
Real Color UCV 15 N/A 6.2 12 2.0 2319682
Sulfides (S2-) mg/L <0.020 N/A <0.020 <0.020 0.020 2320675
Turbidity NTU 4.1 N/A 0.34 0.52 0.10 2319681
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 5.2 N/A 16 11 1.0 2319691
Bicarbonates (HCO3 as CaCO3) † mg/L 5.2 N/A 16 11 1.0 2319691
Carbonate (CO3 as CaCO3) † mg/L <1.0 N/A <1.0 <1.0 1.0 2319691
Chloride (Cl) mg/L 0.15 N/A 0.33 0.42 0.050 2319686
Sulfates (SO4) mg/L 2.9 N/A 2.7 2.3 0.50 2319686
Total Dissolved Solids mg/L 33 N/A 42 34 10 2320966
Total suspended solids (TSS) mg/L 3.0 N/A 2.0 2.0 2.0 2320737

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KT1575 KT1576 KT1576

Sampling Date
2022/08/03

13:50
2022/08/03

13:40
2022/08/03

13:40

COC Number 71974 71974 71974

Units HOW-SW2-Q2-2022 HOW-SW3-Q2-2022
HOW-SW3-Q2-2022

Lab-Dup
RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.0025 0.0013 N/A 0.0010 2319690
Dissolved organic carbon † mg/L 6.0 5.1 N/A 0.20 2319868
Dissolved oxygen † mg/L 9.5 9.0 N/A 1.0 2319653
Nitrate (N) and Nitrite(N) mg/L <0.020 <0.020 N/A 0.020 2319685
Nitrates (N-NO3-) mg/L <0.020 <0.020 N/A 0.020 2319685
Nitrites (N-NO2-) mg/L <0.020 <0.020 N/A 0.020 2319685
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 <0.020 N/A 0.020 2321463
Orthophosphate (P) mg/L <0.050 <0.050 N/A 0.050 2319684
pH pH 5.89 5.67 N/A N/A 2319663
Phenols-4AAP mg/L <0.0020 <0.0020 N/A 0.0020 2320945
Real Color UCV 46 36 N/A 2.0 2319682
Sulfides (S2-) mg/L <0.020 <0.020 N/A 0.020 2320675
Turbidity NTU 0.67 0.32 0.30 0.10 2319681
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 1.4 <1.0 N/A 1.0 2319691
Bicarbonates (HCO3 as CaCO3) † mg/L 1.4 <1.0 N/A 1.0 2319691
Carbonate (CO3 as CaCO3) † mg/L <1.0 <1.0 N/A 1.0 2319691
Chloride (Cl) mg/L 0.14 0.11 N/A 0.050 2319686
Sulfates (SO4) mg/L <0.50 <0.50 N/A 0.50 2319686
Total Dissolved Solids mg/L 26 21 N/A 10 2320966
Total suspended solids (TSS) mg/L 2.0 <2.0 N/A 2.0 2320737

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KT1577 KT1578

Sampling Date
2022/08/03

14:50
2022/08/03

00:17

COC Number 71974 71974

Units HOW-SW4-Q2-2022 HOW-SW5-Q2-2022 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.030 0.0019 0.0010 2319690
Dissolved organic carbon † mg/L 0.93 1.3 0.20 2319868
Dissolved oxygen † mg/L 10 9.8 1.0 2319653
Nitrate (N) and Nitrite(N) mg/L 0.21 <0.020 0.020 2319685
Nitrates (N-NO3-) mg/L 0.21 <0.020 0.020 2319685
Nitrites (N-NO2-) mg/L <0.020 <0.020 0.020 2319685
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 <0.020 0.020 2321463
Orthophosphate (P) mg/L <0.050 <0.050 0.050 2319684
pH pH 6.92 6.79 N/A 2319663
Phenols-4AAP mg/L <0.0020 <0.0020 0.0020 2320945
Real Color UCV 5.7 8.1 2.0 2319682
Sulfides (S2-) mg/L <0.020 <0.020 0.020 2320675
Turbidity NTU 0.26 0.54 0.10 2319681
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 9.9 3.6 1.0 2319691
Bicarbonates (HCO3 as CaCO3) † mg/L 9.9 3.6 1.0 2319691
Carbonate (CO3 as CaCO3) † mg/L <1.0 <1.0 1.0 2319691
Chloride (Cl) mg/L 0.43 0.16 0.050 2319686
Sulfates (SO4) mg/L 2.7 <0.50 0.50 2319686
Total Dissolved Solids mg/L 34 14 10 2320966
Total suspended solids (TSS) mg/L 2.0 2.0 2.0 2320737

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
N/A = Not Applicable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

GENERAL COMMENTS

Dissolved Oxygen: Holding time already past upon reception.: KT1570  
pH in water: Holding time already past upon reception.: KT1570  
Dissolved Oxygen: Holding time already past upon reception.: KT1571  
pH in water: Holding time already past upon reception.: KT1571  
Dissolved Oxygen: Holding time already past upon reception.: KT1572  
pH in water: Holding time already past upon reception.: KT1572  
Dissolved Oxygen: Holding time already past upon reception.: KT1573  
pH in water: Holding time already past upon reception.: KT1573  
Dissolved Oxygen: Holding time already past upon reception.: KT1574  
pH in water: Holding time already past upon reception.: KT1574  
Dissolved Oxygen: Holding time already past upon reception.: KT1575  
pH in water: Holding time already past upon reception.: KT1575  
Dissolved Oxygen: Holding time already past upon reception.: KT1576  
pH in water: Holding time already past upon reception.: KT1576  
Dissolved Oxygen: Holding time already past upon reception.: KT1577  
pH in water: Holding time already past upon reception.: KT1577  
Dissolved Oxygen: Holding time already past upon reception.: KT1578  
pH in water: Holding time already past upon reception.: KT1578

CONVENTIONAL PARAMETERS (SURFACE WATER)
Dissolved oxygen: presence of headspace.

Results relate only to the items tested.
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2319663 SF5 Spiked Blank pH 2022/08/06 101 %
2319681 ESW Spiked Blank Turbidity 2022/08/05 95 %
2319681 ESW Method Blank Turbidity 2022/08/05 <0.10 NTU
2319682 ESW Spiked Blank Real Color 2022/08/05 100 %
2319682 ESW Method Blank Real Color 2022/08/05 <2.0 UCV
2319684 AGO Spiked Blank Orthophosphate (P) 2022/08/05 102 %
2319684 AGO Method Blank Orthophosphate (P) 2022/08/05 <0.050 mg/L
2319685 SF5 Spiked Blank Nitrate (N) and Nitrite(N) 2022/08/05 106 %

Nitrates (N-NO3-) 2022/08/05 111 %
Nitrites (N-NO2-) 2022/08/05 102 %

2319685 SF5 Method Blank Nitrate (N) and Nitrite(N) 2022/08/05 <0.020 mg/L
Nitrates (N-NO3-) 2022/08/05 <0.020 mg/L
Nitrites (N-NO2-) 2022/08/05 <0.020 mg/L

2319686 SF5 Spiked Blank Chloride (Cl) 2022/08/05 104 %
Sulfates (SO4) 2022/08/05 109 %

2319686 SF5 Method Blank Chloride (Cl) 2022/08/05 <0.050 mg/L
Sulfates (SO4) 2022/08/05 <0.50 mg/L

2319690 SF5 Spiked Blank Conductivity 2022/08/06 102 %
2319690 SF5 Method Blank Conductivity 2022/08/06 <0.0010 mS/cm
2319691 SF5 Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2022/08/06 93 %
2319691 SF5 Method Blank Alkalinity Total (as CaCO3) pH 4.5 2022/08/06 <1.0 mg/L

Bicarbonates (HCO3 as CaCO3) 2022/08/06 <1.0 mg/L
Carbonate (CO3 as CaCO3) 2022/08/06 <1.0 mg/L

2319868 BAG Spiked Blank Dissolved organic carbon 2022/08/08 102 %
2319868 BAG Method Blank Dissolved organic carbon 2022/08/08 <0.20 mg/L
2320675 ANB Spiked Blank Sulfides (S2-) 2022/08/10 104 %
2320675 ANB Method Blank Sulfides (S2-) 2022/08/10 <0.020 mg/L
2320737 SAT Spiked Blank Total suspended solids (TSS) 2022/08/11 98 %
2320737 SAT Method Blank Total suspended solids (TSS) 2022/08/11 <2.0 mg/L
2320945 DMI QC Standard Phenols-4AAP 2022/08/10 95 %
2320945 DMI Spiked Blank Phenols-4AAP 2022/08/10 94 %
2320945 DMI Method Blank Phenols-4AAP 2022/08/10 <0.0020 mg/L
2320966 SAT Spiked Blank Total Dissolved Solids 2022/08/11 96 %
2320966 SAT Method Blank Total Dissolved Solids 2022/08/11 <10 mg/L
2321463 AGO Spiked Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/08/11 110 %
2321463 AGO Method Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/08/11 <0.020 mg/L
2321516 TGO Matrix Spike [KT1576-09] Reactive silica (SiO2) 2022/08/11 93 %
2321516 TGO Spiked Blank Reactive silica (SiO2) 2022/08/11 94 %
2321516 TGO Method Blank Reactive silica (SiO2) 2022/08/11 <0.50 mg/L
2321604 CBO Spiked Blank Aluminum (Al) 2022/08/18 94 %

Antimony (Sb) 2022/08/18 108 %
Silver (Ag) 2022/08/18 101 %
Arsenic (As) 2022/08/18 105 %
Barium (Ba) 2022/08/18 99 %
Beryllium (Be) 2022/08/18 103 %
Bismuth (Bi) 2022/08/18 110 %
Boron (B) 2022/08/18 103 %
Cadmium (Cd) 2022/08/18 99 %
Calcium (Ca) 2022/08/18 93 %
Chromium (Cr) 2022/08/18 100 %
Cobalt (Co) 2022/08/18 99 %



Bureau Veritas Job #: C240959  
Report Date: 2022/08/22

Page 47 of 16

889 Montée de Liesse, Ville St-Laurent, Québec, Canada H4T 1P5 Tel: (514) 448-9001 Fax: (514) 448-9199 Ligne sans frais : 1-877-462-9926

2022/08/22 16:16

TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Copper (Cu) 2022/08/18 96 %
Tin (Sn) 2022/08/18 109 %
Iron (Fe) 2022/08/18 104 %
Magnesium (Mg) 2022/08/18 98 %
Manganese (Mn) 2022/08/18 102 %
Molybdenum (Mo) 2022/08/18 103 %
Nickel (Ni) 2022/08/18 97 %
Total phosphorous 2022/08/18 102 %
Lead (Pb) 2022/08/18 102 %
Potassium (K) 2022/08/18 99 %
Selenium (Se) 2022/08/18 110 %
Sodium (Na) 2022/08/18 98 %
Strontium (Sr) 2022/08/18 106 %
Thallium (Tl) 2022/08/18 95 %
Titanium (Ti) 2022/08/18 96 %
Uranium (U) 2022/08/18 106 %
Vanadium (V) 2022/08/18 100 %
Zinc (Zn) 2022/08/18 95 %

2321604 CBO Method Blank Aluminum (Al) 2022/08/18 <10 ug/L
Antimony (Sb) 2022/08/18 <1.0 ug/L
Silver (Ag) 2022/08/18 <1.0 ug/L
Arsenic (As) 2022/08/18 <1.0 ug/L
Barium (Ba) 2022/08/18 <2.0 ug/L
Beryllium (Be) 2022/08/18 <2.0 ug/L
Bismuth (Bi) 2022/08/18 <1.0 ug/L
Boron (B) 2022/08/18 <50 ug/L
Cadmium (Cd) 2022/08/18 <0.20 ug/L
Calcium (Ca) 2022/08/18 <500 ug/L
Chromium (Cr) 2022/08/18 <5.0 ug/L
Cobalt (Co) 2022/08/18 <1.0 ug/L
Copper (Cu) 2022/08/18 <1.0 ug/L
Total Hardness (CaCO3) 2022/08/18 <1000 ug/L
Tin (Sn) 2022/08/18 <2.0 ug/L
Iron (Fe) 2022/08/18 <60 ug/L
Magnesium (Mg) 2022/08/18 <100 ug/L
Manganese (Mn) 2022/08/18 <1.0 ug/L
Molybdenum (Mo) 2022/08/18 <1.0 ug/L
Nickel (Ni) 2022/08/18 <2.0 ug/L
Total phosphorous 2022/08/18 <10 ug/L
Lead (Pb) 2022/08/18 <0.50 ug/L
Potassium (K) 2022/08/18 <500 ug/L
Selenium (Se) 2022/08/18 <3.0 ug/L
Sodium (Na) 2022/08/18 <500 ug/L
Strontium (Sr) 2022/08/18 <2.0 ug/L
Thallium (Tl) 2022/08/18 <2.0 ug/L
Titanium (Ti) 2022/08/18 <10 ug/L
Uranium (U) 2022/08/18 <1.0 ug/L
Vanadium (V) 2022/08/18 <2.0 ug/L
Zinc (Zn) 2022/08/18 <7.0 ug/L

2321623 CBO Spiked Blank Aluminum (Al) 2022/08/18 95 %
Antimony (Sb) 2022/08/18 109 %
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Silver (Ag) 2022/08/18 101 %
Arsenic (As) 2022/08/18 105 %
Barium (Ba) 2022/08/18 100 %
Beryllium (Be) 2022/08/18 103 %
Bismuth (Bi) 2022/08/18 108 %
Boron (B) 2022/08/18 108 %
Cadmium (Cd) 2022/08/18 101 %
Calcium (Ca) 2022/08/18 93 %
Chromium (Cr) 2022/08/18 99 %
Cobalt (Co) 2022/08/18 99 %
Copper (Cu) 2022/08/18 96 %
Tin (Sn) 2022/08/18 110 %
Iron (Fe) 2022/08/18 103 %
Magnesium (Mg) 2022/08/18 99 %
Manganese (Mn) 2022/08/18 103 %
Molybdenum (Mo) 2022/08/18 102 %
Nickel (Ni) 2022/08/18 97 %
Total phosphorous 2022/08/18 102 %
Lead (Pb) 2022/08/18 102 %
Potassium (K) 2022/08/18 101 %
Selenium (Se) 2022/08/18 109 %
Sodium (Na) 2022/08/18 99 %
Strontium (Sr) 2022/08/18 108 %
Thallium (Tl) 2022/08/18 95 %
Titanium (Ti) 2022/08/18 99 %
Uranium (U) 2022/08/18 104 %
Vanadium (V) 2022/08/18 100 %
Zinc (Zn) 2022/08/18 97 %

2321623 CBO Method Blank Aluminum (Al) 2022/08/18 <10 ug/L
Antimony (Sb) 2022/08/18 <1.0 ug/L
Silver (Ag) 2022/08/18 <1.0 ug/L
Arsenic (As) 2022/08/18 <1.0 ug/L
Barium (Ba) 2022/08/18 <2.0 ug/L
Beryllium (Be) 2022/08/18 <2.0 ug/L
Bismuth (Bi) 2022/08/18 <1.0 ug/L
Boron (B) 2022/08/18 <50 ug/L
Cadmium (Cd) 2022/08/18 <0.20 ug/L
Calcium (Ca) 2022/08/18 <500 ug/L
Chromium (Cr) 2022/08/18 <5.0 ug/L
Cobalt (Co) 2022/08/18 <1.0 ug/L
Copper (Cu) 2022/08/18 <3.0 ug/L
Total Hardness (CaCO3) 2022/08/18 <1000 ug/L
Tin (Sn) 2022/08/18 <2.0 ug/L
Iron (Fe) 2022/08/18 <60 ug/L
Magnesium (Mg) 2022/08/18 <100 ug/L
Manganese (Mn) 2022/08/18 <1.0 ug/L
Molybdenum (Mo) 2022/08/18 <1.0 ug/L
Nickel (Ni) 2022/08/18 <2.0 ug/L
Total phosphorous 2022/08/18 <10 ug/L
Lead (Pb) 2022/08/18 <0.50 ug/L
Potassium (K) 2022/08/18 <500 ug/L
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Selenium (Se) 2022/08/18 <3.0 ug/L
Sodium (Na) 2022/08/18 <500 ug/L
Strontium (Sr) 2022/08/18 <2.0 ug/L
Thallium (Tl) 2022/08/18 <2.0 ug/L
Titanium (Ti) 2022/08/18 <10 ug/L
Uranium (U) 2022/08/18 <1.0 ug/L
Vanadium (V) 2022/08/18 <2.0 ug/L
Zinc (Zn) 2022/08/18 <7.0 ug/L

2322121 JGC Matrix Spike Mercury (Hg) 2022/08/12 96 %
2322121 JGC Spiked Blank Mercury (Hg) 2022/08/12 97 %
2322121 JGC Method Blank Mercury (Hg) 2022/08/12 <0.01 ug/L

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.  

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.  

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
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Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Caroline Bougie, B.Sc. Chemist, Montreal, Laboratory Coordinator

Cristina Carriere, Scientific Services

Michelina Cinquino, Analyst II

Mira El Masri, M.Sc. Chemist, Montréal, Analyst II

Shu Yang, B.Sc. Chemist, Montreal, Analyst II

Automated Statchk

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the  
reports. For Service Group specific validation please refer to the Validation Signature Page.
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CERTIFICATE OF ANALYSIS

Report Date: 2022/10/05  
Report #: R2794037  

Version: 1 - Final

Attention: Vivek Agarwal

TATA STEEL MINERALS CANADA  
1000, RUE SHERBROOKE OUEST  
BUREAU 1120
MONTRÉAL, QC  
CANADA H3A 3G4

Your P.O. #: 3000000997
Your Project #: Howse surface water  
Site#: 00025
Site Location: Howse
Your C.O.C. #: 74814

BUREAU VERITAS JOB #: C249760
Received: 2022/09/14, 12:00

Sample Matrix: Surface Water  
# Samples Received: 9

Analyses
Date  

Quantity Extracted Analytical Method
N/A  
N/A  
N/A  
N/A  
N/A  
N/A

Date
Analyzed Laboratory Method
2022/09/14  STL SOP-00038
2022/09/17  STL SOP-00014
2022/09/18  STL SOP-00014
2022/09/18  STL SOP-00046
2022/09/14  STL SOP-00038
2022/09/17  STL SOP-00038

2022/09/20 2022/09/21 STL  SOP-00243
2022/09/15 2022/09/16 STL  SOP-00015
2022/09/17 2022/09/23 STL  SOP-00015
2022/09/17 2022/09/21 STL  SOP-00062
N/A  
N/A  
N/A  
N/A  
N/A  
N/A  
N/A

2022/09/20  STL SOP-00040
2022/09/21  STL SOP-00040
2022/09/17  STL SOP-00014
2022/09/18  STL SOP-00014
2022/09/14  STL SOP-00008
2022/09/14  STL SOP-00038
2022/09/14  STL SOP-00016

2022/09/20 2022/09/20 STL SOP-00033
N/A 2022/09/15 STL SOP-00003  
2022/09/21 2022/09/21 STL  SOP-00005

2022/09/15 2022/09/16 STL  SOP-00050
2022/09/17 2022/09/19 STL  SOP-00050

Total Alkalinity (pH end point 4.5)  
Anions in water
Anions in water  
Real Color  
Conductivity  
Conductivity
Dissolved Organic Carbon (3)  
Total Suspended Solids

Total Suspended Solids
Total Extractable Metals by ICP  
Ammonia Nitrogen

Ammonia Nitrogen
Nitrates(NO3-), Nitrites(NO2-)-water  
Nitrates(NO3-), Nitrites(NO2-)-water  
Dissolved Oxygen

pH in water
pH Measured @ 15° C
Total Phenols by 4-AAP in water  
Ortho Phosphate

Sulfides (as S2-)
Total Dissolved Solids  
Total Dissolved Solids  
Turbidity
Total Extractable Mercury - Cold Vapour (1)  
Reactive Silica(SiO2) (2)

Reactive Silica(SiO2) (2)

9
3
6
9
6
3
9
1
8
9
7
2
3
6
9
9
9
9
9
9
1
8
9
9
5
4

N/A 2022/09/14 STL SOP-00022  
2022/09/19 2022/09/19 CAM SOP-00453

2022/09/28 2022/09/30 ATL SOP  00022
2022/09/30 2022/09/30 ATL SOP  00022

SM 23 2320-B m  
MA.300–Ions 1.3 R3 m  
MA.300–Ions 1.3 R3 m  
MA103 - Col. 2.0 R4m  
SM 23 2510-B m
SM 23 2510-B m  
SM 23 5310-B m  
MA.104–S.S. 2.0 m
MA.104–S.S. 2.0 m  
MA.200–Mét. 1.2 R7 m  
MA.300–N 2.0 R2 m  
MA.300–N 2.0 R2 m  
MA.300–Ions 1.3 R3 m  
MA.300–Ions 1.3 R3 m  
MA.315–DBO 1.1 R3 m  
MA.100–pH 1.1 R3 m  
MA.100–pH 1.1 R3 m  
MA404–I.Phé 2.2 R2 m  
MA.303–P 1.1 R2 m  
MA. 300 – S 1.2 R3 m  
MA.115–S.D. 1.0 R4 m  
MA.115–S.D. 1.0 R4 m  
MA.103–Tur. 1.0 R5 m  
EPA 7470 m

EPA 366.0 m
EPA 366.0 m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau  
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.
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CERTIFICATE OF ANALYSIS

Report Date: 2022/10/05  
Report #: R2794037  

Version: 1 - Final

Attention: Vivek Agarwal

TATA STEEL MINERALS CANADA  
1000, RUE SHERBROOKE OUEST  
BUREAU 1120
MONTRÉAL, QC  
CANADA H3A 3G4

Your P.O. #: 3000000997
Your Project #: Howse surface water  
Site#: 00025
Site Location: Howse
Your C.O.C. #: 74814

BUREAU VERITAS JOB #: C249760
Received: 2022/09/14, 12:00

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession  
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in  
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are  
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement  
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or  
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.  
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless  
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the  
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope  
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.  
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.  
Note: RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
(1) This test was performed by Bureau Veritas Mississauga, 6740 Campobello Rd. , Mississauga, ON, L5N 2L8
(2) This test was performed by Bureau Veritas Bedford, Suit 105, 200 Bluewater Rd. , Bedford, NS, B4B1G9
(3) DOC present in the sample should be considered as non-purgeable DOC

Note: All parameters included in the present certificate are accredited by the MELCC unless stated otherwise.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.  
Josue Moran, Project Manager
Email: josue.moran@bureauveritas.com 
Phone# (514) 448-9001
====================================================================
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  
For Service Group specific validation please refer to the Validation Signature Page.

Josue Moran  
Project Manager
06 Oct 2022 17:39:51
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

RESULTS OF ANALYSES OF SURFACE WATER

Bureau Veritas ID KX3416 KX3417 KX3418 KX3419

Sampling Date
2022/09/06 2022/09/06 2022/09/06 2022/09/06

12:27 12:20 13:04 14:15
COC Number 74814 74814 74814 74814

Units HOW-SW2-Q3 HOW-SW3-Q3 HOW-SW4-Q3 QC Batch HOW-SW5-Q3 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 5.2 2.3 4.2 2337931 1.2 0.50 2337931
METALS

Mercury (Hg) † ug/L <0.01 <0.01 <0.01 2333508 <0.01 0.01 2333509

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch
† Parameter is not accreditable

Bureau Veritas ID KX3411 KX3412 KX3413 KX3414 KX3415

Sampling Date
2022/09/06

09:45
2022/09/06

09:20
2022/09/06

15:00
2022/09/06

10:10
2022/09/06

13:24

COC Number 74814 74814 74814 74814 74814

Units HOW-BC-Q3 HOW-BL-Q3 QC Batch HOW-ML-Q3 HOW-TL-Q3 HOW-SW1-Q3 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 4.7 5.7 2337930 0.78 4.6 4.8 0.50 2337930
METALS

Mercury (Hg) † ug/L <0.01 <0.01 2333508 <0.01 <0.01 <0.01 0.01 2333509

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KX3411 KX3412 KX3413 KX3414 KX3415 KX3416

Sampling Date
2022/09/06

09:45
2022/09/06

09:20
2022/09/06

15:00
2022/09/06

10:10
2022/09/06

13:24
2022/09/06

12:27

COC Number 74814 74814 74814 74814 74814 74814

Units HOW-BC-Q3 HOW-BL-Q3 HOW-ML-Q3 HOW-TL-Q3 HOW-SW1-Q3 HOW-SW2-Q3 RDL QC Batch

METALS

Aluminum (Al) ug/L 190 <10 39 16 <10 84 10 2332962
Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Silver (Ag) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Arsenic (As) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Barium (Ba) ug/L 2.9 <2.0 <2.0 2.9 <2.0 4.2 2.0 2332962
Beryllium (Be) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2332962
Bismuth (Bi) †† ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Boron (B) † ug/L <50 <50 <50 <50 <50 <50 50 2332962
Cadmium (Cd) ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 2332962
Calcium (Ca) † ug/L <500 4900 2000 3500 3100 590 500 2332962
Chromium (Cr) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 2332962
Cobalt (Co) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Copper (Cu) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Total Hardness (CaCO3) †† ug/L 2300 26000 11000 20000 17000 2900 1000 2332962
Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2332962
Iron (Fe) ug/L 290 63 100 75 99 1400 60 2332962
Magnesium (Mg) † ug/L 350 3300 1400 2700 2200 330 100 2332962
Manganese (Mn) ug/L 23 3.9 8.2 5.9 6.2 220 1.0 2332962
Mercury (Hg) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 2332962
Molybdenum (Mo) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Nickel (Ni) ug/L 12 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2332962
P2O5 †† ug/L <25 <25 <25 <25 <25 <25 25 2332962
Total phosphorous ug/L <10 <10 <10 <10 <10 <10 10 2332962
Lead (Pb) ug/L <0.50 0.83 <0.50 <0.50 <0.50 <0.50 0.50 2332962
Potassium (K) † ug/L <500 <500 <500 <500 <500 <500 500 2332962
Selenium (Se) ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 3.0 2332962
Sodium (Na) ug/L 580 920 <500 650 680 550 500 2332962
Strontium (Sr) † ug/L 2.6 7.4 4.6 6.5 6.5 4.7 2.0 2332962
Thallium (Tl) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2332962
Titanium (Ti) †† ug/L <10 <10 <10 <10 <10 <10 10 2332962
Uranium (U) †† ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2332962
Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2332962

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited



Bureau Veritas Job #: C249760  
Report Date: 2022/10/05

Page 55 of 16
889 Montée de Liesse, Ville St-Laurent, Québec, Canada H4T 1P5 Tel: (514) 448-9001 Fax: (514) 448-9199 Ligne sans frais : 1-877-462-9926

2022/10/05 13:39

TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KX3411 KX3412 KX3413 KX3414 KX3415 KX3416

Sampling Date
2022/09/06

09:45
2022/09/06

09:20
2022/09/06

15:00
2022/09/06

10:10
2022/09/06

13:24
2022/09/06

12:27

COC Number 74814 74814 74814 74814 74814 74814

Units HOW-BC-Q3 HOW-BL-Q3 HOW-ML-Q3 HOW-TL-Q3 HOW-SW1-Q3 HOW-SW2-Q3 RDL QC Batch

Zinc (Zn) ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 7.0 2332962

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KX3417 KX3418 KX3419

Sampling Date
2022/09/06

12:20
2022/09/06

13:04
2022/09/06

14:15

COC Number 74814 74814 74814

Units HOW-SW3-Q3 HOW-SW4-Q3 HOW-SW5-Q3 RDL QC Batch

METALS

Aluminum (Al) ug/L 60 10 11 10 2332962
Antimony (Sb) ug/L <1.0 <1.0 <1.0 1.0 2332962
Silver (Ag) ug/L <1.0 <1.0 <1.0 1.0 2332962
Arsenic (As) ug/L <1.0 <1.0 <1.0 1.0 2332962
Barium (Ba) ug/L 2.2 <2.0 <2.0 2.0 2332962
Beryllium (Be) ug/L <2.0 <2.0 <2.0 2.0 2332962
Bismuth (Bi) †† ug/L <1.0 <1.0 <1.0 1.0 2332962
Boron (B) † ug/L <50 <50 <50 50 2332962
Cadmium (Cd) ug/L <0.20 <0.20 <0.20 0.20 2332962
Calcium (Ca) † ug/L <500 2400 <500 500 2332962
Chromium (Cr) ug/L <5.0 <5.0 <5.0 5.0 2332962
Cobalt (Co) ug/L <1.0 <1.0 <1.0 1.0 2332962
Copper (Cu) ug/L <1.0 <1.0 <1.0 1.0 2332962
Total Hardness (CaCO3) †† ug/L 1300 14000 1500 1000 2332962
Tin (Sn) ug/L <2.0 <2.0 <2.0 2.0 2332962
Iron (Fe) ug/L 100 <60 <60 60 2332962
Magnesium (Mg) † ug/L 140 1900 220 100 2332962
Manganese (Mn) ug/L 19 2.8 3.7 1.0 2332962
Mercury (Hg) ug/L <0.10 <0.10 <0.10 0.10 2332962
Molybdenum (Mo) ug/L <1.0 <1.0 <1.0 1.0 2332962
Nickel (Ni) ug/L <2.0 <2.0 <2.0 2.0 2332962
P2O5 †† ug/L <25 <25 <25 25 2332962
Total phosphorous ug/L <10 <10 <10 10 2332962
Lead (Pb) ug/L <0.50 <0.50 <0.50 0.50 2332962
Potassium (K) † ug/L <500 <500 <500 500 2332962
Selenium (Se) ug/L <3.0 <3.0 <3.0 3.0 2332962
Sodium (Na) ug/L <500 550 <500 500 2332962
Strontium (Sr) † ug/L 2.0 6.1 <2.0 2.0 2332962
Thallium (Tl) ug/L <2.0 <2.0 <2.0 2.0 2332962
Titanium (Ti) †† ug/L <10 <10 <10 10 2332962
Uranium (U) †† ug/L <1.0 <1.0 <1.0 1.0 2332962
Vanadium (V) ug/L <2.0 <2.0 <2.0 2.0 2332962

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID KX3417 KX3418 KX3419

Sampling Date
2022/09/06

12:20
2022/09/06

13:04
2022/09/06

14:15

COC Number 74814 74814 74814

Units HOW-SW3-Q3 HOW-SW4-Q3 HOW-SW5-Q3 RDL QC Batch

Zinc (Zn) ug/L <7.0 <7.0 <7.0 7.0 2332962

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KX3411 KX3412 KX3412 KX3413

Sampling Date
2022/09/06

09:45
2022/09/06

09:20
2022/09/06

09:20
2022/09/06

15:00

COC Number 74814 74814 74814 74814

Units HOW-BC-Q3 HOW-BL-Q3
HOW-BL-Q3

Lab-Dup
QC Batch HOW-ML-Q3 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.0027 0.050 N/A 2331955 0.020 0.0010 2331955
Dissolved organic carbon † mg/L 7.6 0.77 N/A 2333637 2.3 0.20 2333637
Dissolved oxygen † mg/L 9.8 10 N/A 2332020 10 1.0 2332020
Nitrate (N) and Nitrite(N) mg/L <0.020 0.022 N/A 2332987 <0.020 0.020 2332987
Nitrates (N-NO3-) mg/L <0.020 0.022 N/A 2332987 <0.020 0.020 2332987
Nitrites (N-NO2-) mg/L <0.020 <0.020 N/A 2332987 <0.020 0.020 2332987
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 <0.020 N/A 2333842 <0.020 0.020 2333855
Orthophosphate (P) mg/L <0.050 <0.050 N/A 2332120 <0.050 0.050 2332120
pH pH 5.66 6.53 N/A 2331848 6.26 N/A 2331848
pH (15° C) † pH 5.44 7.01 N/A 2332015 7.02 N/A 2332015
Phenols-4AAP mg/L <0.0020 <0.0020 N/A 2333832 <0.0020 0.0020 2333832
Real Color UCV 51 5.5 N/A 2333098 12 2.0 2333098
Sulfides (S2-) mg/L <0.020 <0.020 <0.020 2334108 <0.020 0.020 2334108
Turbidity NTU 0.44 0.27 N/A 2332051 3.1 0.10 2332051
Alkalinity Total (as CaCO3) pH 4.5 † mg/L <1.0 22 N/A 2331959 5.9 1.0 2331959
Bicarbonates (HCO3 as CaCO3) † mg/L 1.8 22 N/A 2331959 5.9 1.0 2331959
Carbonate (CO3 as CaCO3) † mg/L <1.0 <1.0 N/A 2331959 <1.0 1.0 2331959
Chloride (Cl) mg/L 0.24 0.21 N/A 2333024 0.16 0.050 2333024
Sulfates (SO4) mg/L 0.52 2.2 N/A 2333024 2.8 0.50 2333024
Total Dissolved Solids mg/L 58 54 N/A 2332975 46 10 2332975
Total suspended solids (TSS) mg/L 2.0 7.0 N/A 2332915 3.0 2.0 2332442

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KX3414 KX3415 KX3416

Sampling Date
2022/09/06

10:10
2022/09/06

13:24
2022/09/06

12:27

COC Number 74814 74814 74814

Units HOW-TL-Q3 QC Batch HOW-SW1-Q3 QC Batch HOW-SW2-Q3 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.040 2331955 0.034 2331955 0.0030 0.0010 2331955
Dissolved organic carbon † mg/L 1.5 2333637 0.92 2333637 4.2 0.20 2333637
Dissolved oxygen † mg/L 9.9 2332020 9.9 2332020 9.8 1.0 2332020
Nitrate (N) and Nitrite(N) mg/L 0.056 2332987 0.16 2332987 <0.020 0.020 2332987
Nitrates (N-NO3-) mg/L 0.056 2332987 0.16 2332987 <0.020 0.020 2332987
Nitrites (N-NO2-) mg/L <0.020 2332987 <0.020 2332987 <0.020 0.020 2332987
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 2333842 <0.020 2333855 <0.020 0.020 2333842
Orthophosphate (P) mg/L <0.050 2332120 <0.050 2332120 <0.050 0.050 2332120
pH pH 6.59 2331848 6.52 2331848 5.97 N/A 2331848
pH (15° C) † pH 7.21 2332015 7.21 2332015 6.04 N/A 2332015
Phenols-4AAP mg/L <0.0020 2333832 <0.0020 2333832 <0.0020 0.0020 2333832
Real Color UCV 8.2 2333098 6.8 2333098 48 2.0 2333098
Sulfides (S2-) mg/L <0.020 2334108 <0.020 2334108 <0.020 0.020 2334108
Turbidity NTU 0.28 2332051 0.41 2332051 0.84 0.10 2332051
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 16 2331959 12 2331959 2.7 1.0 2331959
Bicarbonates (HCO3 as CaCO3) † mg/L 16 2331959 12 2331959 2.7 1.0 2331959
Carbonate (CO3 as CaCO3) † mg/L <1.0 2331959 <1.0 2331959 <1.0 1.0 2331959
Chloride (Cl) mg/L 0.33 2333024 0.42 2333024 0.20 0.050 2333024
Sulfates (SO4) mg/L 2.4 2333024 2.6 2333024 <0.50 0.50 2333024
Total Dissolved Solids mg/L 54 2332975 42 2332975 35 10 2332224
Total suspended solids (TSS) mg/L 2.0 2332915 2.0 2332915 4.0 2.0 2332915

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
N/A = Not Applicable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID KX3417 KX3418 KX3419

Sampling Date
2022/09/06

12:20
2022/09/06

13:04
2022/09/06

14:15

COC Number 74814 74814 74814

Units HOW-SW3-Q3 QC Batch HOW-SW4-Q3 QC Batch HOW-SW5-Q3 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm <0.0010 2331955 0.029 2331955 0.0053 0.0010 2332016
Dissolved organic carbon † mg/L 4.4 2333637 1.4 2333637 1.5 0.20 2333637
Dissolved oxygen † mg/L 9.4 2332020 10 2332020 10 1.0 2332020
Nitrate (N) and Nitrite(N) mg/L <0.020 2332987 0.17 2332987 <0.020 0.020 2332987
Nitrates (N-NO3-) mg/L <0.020 2332987 0.17 2332987 <0.020 0.020 2332987
Nitrites (N-NO2-) mg/L <0.020 2332987 <0.020 2332987 <0.020 0.020 2332987
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 2333842 <0.020 2333855 <0.020 0.020 2333855
Orthophosphate (P) mg/L <0.050 2332120 <0.050 2332120 <0.050 0.050 2332120
pH pH 5.45 2331848 6.35 2331848 6.02 N/A 2331965
pH (15° C) † pH 5.51 2332015 6.84 2332015 6.52 N/A 2332015
Phenols-4AAP mg/L <0.0020 2333832 <0.0020 2333832 <0.0020 0.0020 2333832
Real Color UCV 24 2333098 7.5 2333098 20 2.0 2333098
Sulfides (S2-) mg/L <0.020 2334108 <0.020 2334108 <0.020 0.020 2334108
Turbidity NTU 0.23 2332051 0.68 2332051 0.54 0.10 2332051
Alkalinity Total (as CaCO3) pH 4.5 † mg/L <1.0 2331959 8.5 2331959 2.6 1.0 2332017
Bicarbonates (HCO3 as CaCO3) † mg/L <1.0 2331959 8.5 2331959 2.6 1.0 2332017
Carbonate (CO3 as CaCO3) † mg/L <1.0 2331959 <1.0 2331959 <1.0 1.0 2332017
Chloride (Cl) mg/L 0.17 2333024 0.40 2333024 0.17 0.050 2333024
Sulfates (SO4) mg/L <0.50 2333024 2.8 2333024 0.62 0.50 2333024
Total Dissolved Solids mg/L 46 2332975 50 2332975 29 10 2332975
Total suspended solids (TSS) mg/L 2.0 2332915 2.0 2332915 2.0 2.0 2332915

RDL = Reportable Detection  

Limit QC Batch = Quality Control 
Batch
† Parameter is not accreditable
N/A = Not Applicable
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

GENERAL COMMENTS

KX3411

KX3412

KX3413

KX3414

KX3415

Dissolved Oxygen: Holding time already past upon reception.: KX3411
pH Measured @ 15° C: Holding time already past upon reception.:  KX3411  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3411  
Total Suspended Solids: Holding time already past upon reception.:   KX3411  
Total Dissolved Solids: Holding time already past upon reception.: KX3411  
Real Color: Holding time already past upon reception.: KX3411
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3411
Ortho Phosphate: Holding time already past upon reception.: KX3411  
Turbidity: Holding time already past upon reception.: KX3411  
Dissolved Oxygen: Holding time already past upon reception.:  KX3412
pH Measured @ 15° C: Holding time already past upon reception.:  KX3412  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3412  
Total Suspended Solids: Holding time already past upon reception.:   KX3412  
Total Dissolved Solids: Holding time already past upon reception.: KX3412  
Real Color: Holding time already past upon reception.: KX3412
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3412
Ortho Phosphate: Holding time already past upon reception.: KX3412  
Turbidity: Holding time already past upon reception.: KX3412  
Dissolved Oxygen: Holding time already past upon reception.:  KX3413
pH Measured @ 15° C: Holding time already past upon reception.:  KX3413  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3413  
Total Suspended Solids: Holding time already past upon reception.:   KX3413  
Total Dissolved Solids: Holding time already past upon reception.: KX3413  
Real Color: Holding time already past upon reception.: KX3413
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3413
Ortho Phosphate: Holding time already past upon reception.: KX3413  
Turbidity: Holding time already past upon reception.: KX3413  
Dissolved Oxygen: Holding time already past upon reception.:  KX3414
pH Measured @ 15° C: Holding time already past upon reception.:  KX3414  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3414  
Total Suspended Solids: Holding time already past upon reception.:   KX3414  
Total Dissolved Solids: Holding time already past upon reception.: KX3414  
Real Color: Holding time already past upon reception.: KX3414
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3414
Ortho Phosphate: Holding time already past upon reception.: KX3414  
Turbidity: Holding time already past upon reception.: KX3414  
Dissolved Oxygen: Holding time already past upon reception.:  KX3415
pH Measured @ 15° C: Holding time already past upon reception.:  KX3415  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3415  
Total Suspended Solids: Holding time already past upon reception.:   KX3415  
Total Dissolved Solids: Holding time already past upon reception.: KX3415  
Real Color: Holding time already past upon reception.: KX3415
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3415
Ortho Phosphate: Holding time already past upon reception.: KX3415  
Turbidity: Holding time already past upon reception.: KX3415  
Dissolved Oxygen: Holding time already past upon reception.:  KX3416
pH Measured @ 15° C: Holding time already past upon reception.: KX3416
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

KX3416

KX3417

KX3418

KX3419

Dissolved Organic Carbon: Holding time already past upon reception.:  KX3416  
Total Suspended Solids: Holding time already past upon reception.:  KX3416  
Total Dissolved Solids: Holding time already past upon reception.: KX3416  
Real Color: Holding time already past upon reception.: KX3416
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3416
Ortho Phosphate: Holding time already past upon reception.: KX3416  
Turbidity: Holding time already past upon reception.: KX3416  
Dissolved Oxygen: Holding time already past upon reception.:  KX3417
pH Measured @ 15° C: Holding time already past upon reception.:  KX3417  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3417  
Total Suspended Solids: Holding time already past upon reception.:   KX3417  
Total Dissolved Solids: Holding time already past upon reception.: KX3417  
Real Color: Holding time already past upon reception.: KX3417
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3417
Ortho Phosphate: Holding time already past upon reception.: KX3417  
Turbidity: Holding time already past upon reception.: KX3417  
Dissolved Oxygen: Holding time already past upon reception.:  KX3418
pH Measured @ 15° C: Holding time already past upon reception.:  KX3418  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3418  
Total Suspended Solids: Holding time already past upon reception.:   KX3418  
Total Dissolved Solids: Holding time already past upon reception.: KX3418  
Real Color: Holding time already past upon reception.: KX3418
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3418
Ortho Phosphate: Holding time already past upon reception.: KX3418  
Turbidity: Holding time already past upon reception.: KX3418  
Dissolved Oxygen: Holding time already past upon reception.:  KX3419
pH Measured @ 15° C: Holding time already past upon reception.:  KX3419  
Dissolved Organic Carbon: Holding time already past upon reception.:  KX3419  
Total Suspended Solids: Holding time already past upon reception.:   KX3419  
Total Dissolved Solids: Holding time already past upon reception.: KX3419  
Real Color: Holding time already past upon reception.: KX3419
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.:  
pH in water: Holding time already past upon reception.: KX3419
Ortho Phosphate: Holding time already past upon reception.: KX3419  
Turbidity: Holding time already past upon reception.: KX3419

CONVENTIONAL PARAMETERS (SURFACE WATER)
Dissolved oxygen: presence of headspace.

Results relate only to the items tested.
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2331848 ZLI Spiked Blank pH 2022/09/14 101 %
2331955 ZLI Spiked Blank Conductivity 2022/09/14 104 %
2331955 ZLI Method Blank Conductivity 2022/09/14 0.0023, mS/cm

RDL=0.0010
2331959 ZLI Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2022/09/14 92 %
2331959 ZLI Method Blank Alkalinity Total (as CaCO3) pH 4.5 2022/09/14 <1.0 mg/L
2331965 ZLI Spiked Blank pH 2022/09/14 101 %
2332015 LI QC Standard pH (15° C) 2022/09/14 100 %
2332015 LI Spiked Blank pH (15° C) 2022/09/14 101 %
2332016 ZLI Spiked Blank Conductivity 2022/09/14 105 %
2332016 ZLI Method Blank Conductivity 2022/09/14 <0.0010 mS/cm
2332017 ZLI Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2022/09/14 94 %
2332017 ZLI Method Blank Alkalinity Total (as CaCO3) pH 4.5 2022/09/14 <1.0 mg/L
2332051 NOL Spiked Blank Turbidity 2022/09/14 91 %
2332051 NOL Method Blank Turbidity 2022/09/14 <0.10 NTU
2332120 CLO QC Standard Orthophosphate (P) 2022/09/15 98 %
2332120 CLO Spiked Blank Orthophosphate (P) 2022/09/15 102 %
2332120 CLO Method Blank Orthophosphate (P) 2022/09/15 <0.050 mg/L
2332224 ZZH Spiked Blank Total Dissolved Solids 2022/09/16 99 %
2332224 ZZH Method Blank Total Dissolved Solids 2022/09/16 <10 mg/L
2332442 SKL Spiked Blank Total suspended solids (TSS) 2022/09/16 93 %
2332442 SKL Method Blank Total suspended solids (TSS) 2022/09/16 <2.0 mg/L
2332915 SKL Spiked Blank Total suspended solids (TSS) 2022/09/23 97 %
2332915 SKL Method Blank Total suspended solids (TSS) 2022/09/23 <2.0 mg/L
2332962 ST5 Spiked Blank Aluminum (Al) 2022/09/21 101 %

Antimony (Sb) 2022/09/21 116 %
Silver (Ag) 2022/09/21 111 %
Arsenic (As) 2022/09/21 116 %
Barium (Ba) 2022/09/21 110 %
Beryllium (Be) 2022/09/21 104 %
Bismuth (Bi) 2022/09/21 103 %
Boron (B) 2022/09/21 123 (1) %
Cadmium (Cd) 2022/09/21 109 %
Calcium (Ca) 2022/09/21 99 %
Chromium (Cr) 2022/09/21 112 %
Cobalt (Co) 2022/09/21 110 %
Copper (Cu) 2022/09/21 109 %
Tin (Sn) 2022/09/21 115 %
Iron (Fe) 2022/09/21 111 %
Magnesium (Mg) 2022/09/21 106 %
Manganese (Mn) 2022/09/21 107 %
Mercury (Hg) 2022/09/21 112 %
Molybdenum (Mo) 2022/09/21 116 %
Nickel (Ni) 2022/09/21 112 %
Total phosphorous 2022/09/21 101 %
Lead (Pb) 2022/09/21 107 %
Potassium (K) 2022/09/21 104 %
Selenium (Se) 2022/09/21 110 %
Sodium (Na) 2022/09/21 109 %
Strontium (Sr) 2022/09/21 109 %
Thallium (Tl) 2022/09/21 107 %
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Titanium (Ti) 2022/09/21 107 %
Uranium (U) 2022/09/21 104 %
Vanadium (V) 2022/09/21 112 %
Zinc (Zn) 2022/09/21 108 %

2332962 ST5 Method Blank Aluminum (Al) 2022/09/21 <10 ug/L
Antimony (Sb) 2022/09/21 <1.0 ug/L
Silver (Ag) 2022/09/21 <1.0 ug/L
Arsenic (As) 2022/09/21 <1.0 ug/L
Barium (Ba) 2022/09/21 <2.0 ug/L
Beryllium (Be) 2022/09/21 <2.0 ug/L
Bismuth (Bi) 2022/09/21 <1.0 ug/L
Boron (B) 2022/09/21 55, ug/L

RDL=50
Cadmium (Cd) 2022/09/21 <0.20 ug/L
Calcium (Ca) 2022/09/21 <500 ug/L
Chromium (Cr) 2022/09/21 <5.0 ug/L
Cobalt (Co) 2022/09/21 <1.0 ug/L
Copper (Cu) 2022/09/21 <1.0 ug/L
Total Hardness (CaCO3) 2022/09/21 <1000 ug/L
Tin (Sn) 2022/09/21 <2.0 ug/L
Iron (Fe) 2022/09/21 <60 ug/L
Magnesium (Mg) 2022/09/21 <100 ug/L
Manganese (Mn) 2022/09/21 <1.0 ug/L
Mercury (Hg) 2022/09/21 <0.10 ug/L
Molybdenum (Mo) 2022/09/21 <1.0 ug/L
Nickel (Ni) 2022/09/21 <2.0 ug/L
P2O5 2022/09/21 <25 ug/L
Total phosphorous 2022/09/21 <10 ug/L
Lead (Pb) 2022/09/21 <0.50 ug/L
Potassium (K) 2022/09/21 <500 ug/L
Selenium (Se) 2022/09/21 <3.0 ug/L
Sodium (Na) 2022/09/21 <500 ug/L
Strontium (Sr) 2022/09/21 <2.0 ug/L
Thallium (Tl) 2022/09/21 <2.0 ug/L
Titanium (Ti) 2022/09/21 <10 ug/L
Uranium (U) 2022/09/21 <1.0 ug/L
Vanadium (V) 2022/09/21 <2.0 ug/L
Zinc (Zn) 2022/09/21 <7.0 ug/L

2332975 SAT Spiked Blank Total Dissolved Solids 2022/09/19 93 %
2332975 SAT Method Blank Total Dissolved Solids 2022/09/19 <10 mg/L
2332987 VCH Spiked Blank Nitrate (N) and Nitrite(N) 2022/09/17 100 %

Nitrates (N-NO3-) 2022/09/17 99 %
Nitrites (N-NO2-) 2022/09/17 101 %

2332987 VCH Method Blank Nitrate (N) and Nitrite(N) 2022/09/17 <0.020 mg/L
Nitrates (N-NO3-) 2022/09/17 <0.020 mg/L
Nitrites (N-NO2-) 2022/09/17 <0.020 mg/L

2333024 VCH Spiked Blank Chloride (Cl) 2022/09/17 97 %
Sulfates (SO4) 2022/09/17 98 %

2333024 VCH Method Blank Chloride (Cl) 2022/09/17 <0.050 mg/L
Sulfates (SO4) 2022/09/17 <0.50 mg/L

2333098 QKB Spiked Blank Real Color 2022/09/18 96 %
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TATA STEEL MINERALS CANADA
Client Project #: Howse surface water
Site Location: Howse
Your P.O. #: 3000000997

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2333098 QKB Method Blank Real Color 2022/09/18 <2.0 UCV
2333508 JGC Matrix Spike Mercury (Hg) 2022/09/19 96 %

Mercury (Hg) 2022/09/19 96 %
2333508 JGC Spiked Blank Mercury (Hg) 2022/09/19 103 %

Mercury (Hg) 2022/09/19 103 %
2333508 JGC Method Blank Mercury (Hg) 2022/09/19 <0.01 ug/L

Mercury (Hg) 2022/09/19 <0.01 ug/L
2333509 JGC Matrix Spike Mercury (Hg) 2022/09/19 96 %

Mercury (Hg) 2022/09/19 96 %
2333509 JGC Spiked Blank Mercury (Hg) 2022/09/19 100 %

Mercury (Hg) 2022/09/19 100 %
2333509 JGC Method Blank Mercury (Hg) 2022/09/19 <0.01 ug/L

Mercury (Hg) 2022/09/19 <0.01 ug/L
2333637 HPA Spiked Blank Dissolved organic carbon 2022/09/21 106 %
2333637 HPA Method Blank Dissolved organic carbon 2022/09/21 <0.20 mg/L
2333832 DMI Spiked Blank Phenols-4AAP 2022/09/20 96 %
2333832 DMI Method Blank Phenols-4AAP 2022/09/20 <0.0020 mg/L
2333842 CLO Spiked Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/09/20 110 %
2333842 CLO Method Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/09/21 <0.020 mg/L
2333855 CLO Spiked Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/09/20 107 %
2333855 CLO Method Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/09/20 <0.020 mg/L
2334108 ANB Spiked Blank Sulfides (S2-) 2022/09/21 90 %
2334108 ANB Method Blank Sulfides (S2-) 2022/09/21 <0.020 mg/L
2337930 TGO Matrix Spike Reactive silica (SiO2) 2022/09/30 NC %
2337930 TGO Spiked Blank Reactive silica (SiO2) 2022/09/30 94 %
2337930 TGO Method Blank Reactive silica (SiO2) 2022/09/30 <0.50 mg/L
2337931 TGO Matrix Spike Reactive silica (SiO2) 2022/09/30 87 %
2337931 TGO Spiked Blank Reactive silica (SiO2) 2022/09/30 91 %
2337931 TGO Method Blank Reactive silica (SiO2) 2022/09/30 <0.50 mg/L

RDL = Reportable Detection Limit

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.  

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.  

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount  
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

(1) Recovery or relative percent difference (RPD) for this parameter is outside control limits. The overall quality control for this analysis meets acceptability  
criteria
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Scientific Services

Frédéric Arnau, B.Sc., Chemist, Montreal, Scientific Service Specialist

Michelina Cinquino, Analyst II

Mira El Masri, M.Sc. Chemist, Montréal, Analyst II

Shu Yang, B.Sc. Chemist, Montreal, Analyst II

Automated Statchk

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the  
reports. For Service Group specific validation please refer to the Validation Signature Page.
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CERTIFICATE OF ANALYSIS

Your P.O. #: 3000001390
Your Project #: HOWSE SURFACE WATER  
Site#: 00025
Your C.O.C. #: 79082

Report Date: 2022/12/16  
Report #: R2813312  

Version: 1 - Final

Attention: Vivek Agarwal

TATA STEEL MINERALS CANADA  
1000, RUE SHERBROOKE OUEST  
BUREAU 1120
MONTRÉAL, QC  
CANADA H3A 3G4

BUREAU VERITAS JOB #: C261833
Received: 2022/11/02, 13:30

Sample Matrix: Surface Water  
# Samples Received: 9

Analyses
Date  

Quantity Extracted Analytical Method
N/A  
N/A  
N/A  
N/A  
N/A  
N/A

Date
Analyzed Laboratory Method
2022/11/02  STL SOP-00038
2022/11/03  STL SOP-00038
2022/11/03  STL SOP-00014
2022/11/02  STL SOP-00046
2022/11/02  STL SOP-00038
2022/11/03  STL SOP-00038

2022/11/11 2022/11/11 STL  SOP-00243
2022/11/11 2022/11/12 STL  SOP-00243
2022/11/06 2022/11/07 STL  SOP-00015
2022/11/03 2022/11/15 STL  SOP-00062
N/A  
N/A  
N/A  
N/A  
N/A  
N/A

2022/11/05  STL SOP-00040
2022/11/03  STL SOP-00014
2022/11/03  STL SOP-00008
2022/11/02  STL SOP-00038
2022/11/03  STL SOP-00038
2022/11/02  STL SOP-00016

2022/11/07 2022/11/07 STL SOP-00033
N/A 2022/11/02 STL SOP-00003  
2022/11/18 2022/11/18 STL  SOP-00005

2022/11/06 2022/11/07 STL  SOP-00050

Total Alkalinity (pH end point 4.5)  
Total Alkalinity (pH end point 4.5)  
Anions in water
Real Color  
Conductivity  
Conductivity
Dissolved Organic Carbon (3)  
Dissolved Organic Carbon (3)  
Total Suspended Solids
Total Extractable Metals by ICP  
Ammonia Nitrogen
Nitrates(NO3-), Nitrites(NO2-)-water  
Dissolved Oxygen
pH in water  
pH in water

pH Measured @ 15° C
Total Phenols by 4-AAP in water  
Ortho Phosphate

Sulfides (as S2-)
Total Dissolved Solids  
Turbidity
Total Extractable Mercury - Cold Vapour (1)  
Reactive Silica(SiO2) (2)

5
4
9
9
6
3
7
2
9
9
9
9
9
6
3
9
9
9
9
9
9
9
9

N/A 2022/11/02 STL SOP-00022  
2022/11/09 2022/11/09 CAM SOP-00453

2022/11/22 2022/11/22 ATL SOP 00022

SM 23 2320-B m  
SM 23 2320-B m
MA.300–Ions 1.3 R6 m  
MA103 - Col. 2.0 R4m  
SM 23 2510-B m
SM 23 2510-B m  
SM 23 5310-B m  
SM 23 5310-B m  
MA.104–S.S. 2.0 m
MA.200–Mét. 1.2 R7 m  
MA.300–N 2.0 R2 m  
MA.300–Ions 1.3 R6 m  
MA.315–DBO 1.1 R3 m  
MA.100–pH 1.1 R3 m  
MA.100–pH 1.1 R3 m  
MA.100–pH 1.1 R3 m  
MA404–I.Phé 2.2 R2 m  
MA.303–P 1.1 R2 m  
MA. 300 – S 1.2 R3 m  
MA.115–S.D. 1.0 R4 m  
MA.103–Tur. 1.0 R5 m  
EPA 7470 m

EPA 366.0 m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau  
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession  
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in  
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
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Version: 1 - Final

Attention: Vivek Agarwal
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CERTIFICATE OF ANALYSIS
BUREAU VERITAS JOB #: C261833
Received: 2022/11/02, 13:30
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement  
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or  
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.  
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless  
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the  
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope  
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.  
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.  

Note: RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
(1) This test was performed by Bureau Veritas Mississauga, 6740 Campobello Rd. , Mississauga, ON, L5N 2L8
(2) This test was performed by Bureau Veritas Bedford, Suit 105, 200 Bluewater Rd. , Bedford, NS, B4B1G9
(3) DOC present in the sample should be considered as non-purgeable DOC

Note: All parameters included in the present certificate are accredited by the MELCC unless stated otherwise.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Josue Moran, Project Manager
Email: josue.moran@bureauveritas.com 
Phone# (514) 448-9001
====================================================================
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor  
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Aglaia Yannakis, General Manager responsible  
for Quebec Environmental laboratory operations.

Josue Moran  
Project Manager
23 Dec 2022 11:26:22
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TATA STEEL MINERALS CANADA
Client Project #: HOWSE SURFACE WATER  
Your P.O. #: 3000001390

RESULTS OF ANALYSES OF SURFACE WATER

Bureau Veritas ID LD4935 LD4936 LD4937 LD4938 LD4939

Sampling Date
2022/10/30

16:21
2022/10/30

15:12
2022/10/30

15:27
2022/10/31

11:35
2022/10/30

12:35

COC Number 79082 79082 79082 79082 79082

Units HOW-SW1-Q4 QC Batch HOW-SW2-Q4 HOW-SW3-Q4 HOW-SW4-Q4 HOW-SW5-Q4 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 4.9 2356779 5.1 3.3 4.7 1.1 0.50 2356779
METALS

Mercury (Hg) † ug/L <0.01 2352093 <0.01 <0.01 <0.01 <0.01 0.01 2352092

RDL = Reportable Detection  

Limit QC Batch = Quality Control 
Batch
† Parameter is not accreditable

Bureau Veritas ID LD4931 LD4932 LD4933 LD4934

Sampling Date
2022/10/30 2022/10/30 2022/10/30 2022/10/30

10:52 10:25 14:10 11:33
COC Number 79082 79082 79082 79082

Units HOW-SWBC-Q4 QC Batch HOW-SWBL-Q4 QC Batch HOW-SWML-Q4 HOW-SWTL-Q4 RDL QC Batch

INORGANICS

Reactive silica (SiO2) † mg/L 4.9 2356778 5.6 2356778 1.4 5.2 0.50 2356779
METALS

Mercury (Hg) † ug/L <0.01 2352093 <0.01 2352092 <0.01 <0.01 0.01 2352092

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
† Parameter is not accreditable
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TATA STEEL MINERALS CANADA
Client Project #: HOWSE SURFACE WATER  
Your P.O. #: 3000001390

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID LD4931 LD4932 LD4933 LD4934 LD4935

Sampling Date
2022/10/30

10:52
2022/10/30

10:25
2022/10/30

14:10
2022/10/30

11:33
2022/10/30

16:21

COC Number 79082 79082 79082 79082 79082

Units HOW-SWBC-Q4 HOW-SWBL-Q4 HOW-SWML-Q4 HOW-SWTL-Q4 HOW-SW1-Q4 RDL QC Batch

METALS

Aluminum (Al) ug/L 130 12 120 20 20 10 2349688
Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Silver (Ag) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Arsenic (As) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Barium (Ba) ug/L <2.0 <2.0 3.2 3.1 2.1 2.0 2349688
Beryllium (Be) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Bismuth (Bi) †† ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Boron (B) † ug/L <50 <50 <50 <50 <50 50 2349688
Cadmium (Cd) ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 2349688
Calcium (Ca) † ug/L <500 4700 2500 3700 3000 500 2349688
Chromium (Cr) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 5.0 2349688
Cobalt (Co) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Copper (Cu) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Total Hardness (CaCO3) †† ug/L 2100 25000 13000 21000 17000 1000 2349688
Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Iron (Fe) ug/L 190 <60 330 77 90 60 2349688
Magnesium (Mg) † ug/L 300 3200 1700 2800 2300 100 2349688
Manganese (Mn) ug/L 16 2.2 18 4.8 4.8 1.0 2349688
Mercury (Hg) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 0.10 2349688
Molybdenum (Mo) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Nickel (Ni) ug/L 3.1 <2.0 <2.0 <2.0 <2.0 2.0 2349688
P2O5 †† ug/L <25 <25 <25 <25 <25 25 2349688
Total phosphorous ug/L <10 <10 <10 <10 <10 10 2349688
Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 2349688
Potassium (K) † ug/L <500 <500 <500 <500 <500 500 2349688
Selenium (Se) ug/L <3.0 <3.0 <3.0 <3.0 <3.0 3.0 2349688
Sodium (Na) ug/L <500 820 <500 620 630 500 2349688
Strontium (Sr) † ug/L 2.1 7.2 5.8 7.0 6.3 2.0 2349688
Thallium (Tl) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Titanium (Ti) †† ug/L <10 <10 <10 <10 <10 10 2349688
Uranium (U) †† ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Zinc (Zn) ug/L <7.0 <7.0 <7.0 <7.0 <7.0 7.0 2349688

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited
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TATA STEEL MINERALS CANADA
Client Project #: HOWSE SURFACE WATER  
Your P.O. #: 3000001390

TOTAL EXTRACTABLE METALS (SURFACE WATER)

Bureau Veritas ID LD4935 LD4936 LD4937 LD4938 LD4939

Sampling Date
2022/10/30

16:21
2022/10/30

15:12
2022/10/30

15:27
2022/10/31

11:35
2022/10/30

12:35

COC Number 79082 79082 79082 79082 79082

Units
HOW-SW1-Q4

Lab-Dup
HOW-SW2-Q4 HOW-SW3-Q4 HOW-SW4-Q4 HOW-SW5-Q4 RDL QC Batch

METALS

Aluminum (Al) ug/L 18 75 59 20 <10 10 2349688
Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Silver (Ag) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Arsenic (As) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Barium (Ba) ug/L <2.0 2.9 <2.0 <2.0 <2.0 2.0 2349688
Beryllium (Be) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Bismuth (Bi) †† ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Boron (B) † ug/L <50 <50 <50 <50 <50 50 2349688
Cadmium (Cd) ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 2349688
Calcium (Ca) † ug/L 3000 <500 <500 2700 <500 500 2349688
Chromium (Cr) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 5.0 2349688
Cobalt (Co) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Copper (Cu) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Total Hardness (CaCO3) †† ug/L 17000 1900 1200 16000 1800 1000 2349688
Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Iron (Fe) ug/L 75 460 180 <60 <60 60 2349688
Magnesium (Mg) † ug/L 2300 230 120 2300 240 100 2349688
Manganese (Mn) ug/L 4.6 70 8.9 1.8 1.7 1.0 2349688
Mercury (Hg) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 0.10 2349688
Molybdenum (Mo) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Nickel (Ni) ug/L <2.0 <2.0 6.4 <2.0 <2.0 2.0 2349688
P2O5 †† ug/L <25 <25 <25 <25 <25 25 2349688
Total phosphorous ug/L <10 <10 <10 <10 <10 10 2349688
Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 2349688
Potassium (K) † ug/L <500 <500 <500 <500 <500 500 2349688
Selenium (Se) ug/L <3.0 <3.0 <3.0 <3.0 <3.0 3.0 2349688
Sodium (Na) ug/L 610 <500 <500 560 <500 500 2349688
Strontium (Sr) † ug/L 5.9 3.3 <2.0 6.6 2.1 2.0 2349688
Thallium (Tl) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Titanium (Ti) †† ug/L <10 <10 <10 <10 <10 10 2349688
Uranium (U) †† ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 2349688
Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 2349688
Zinc (Zn) ug/L <7.0 <7.0 <7.0 <7.0 <7.0 7.0 2349688

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch
†† Parameter is not accreditable
† Parameter is not accredited



Bureau Veritas Job #: C261833  
Report Date: 2022/12/16

2022/12/16 11:27

TATA STEEL MINERALS CANADA
Client Project #: HOWSE SURFACE WATER  
Your P.O. #: 3000001390

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID LD4931 LD4932 LD4933 LD4933

Sampling Date
2022/10/30

10:52
2022/10/30

10:25
2022/10/30

14:10
2022/10/30

14:10

COC Number 79082 79082 79082 79082

Units HOW-SWBC-Q4 QC Batch HOW-SWBL-Q4 HOW-SWML-Q4
HOW-SWML-Q4

Lab-Dup
RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.0047 2349378 0.046 0.023 N/A 0.0010 2349378
Dissolved organic carbon † mg/L 4.9 2352952 0.80 2.3 N/A 0.50 2352952
Dissolved oxygen † mg/L 10 2349602 10 10 N/A 1.0 2349602
Nitrate (N) and Nitrite(N) mg/L <0.020 2349329 0.027 <0.020 N/A 0.020 2349355
Nitrates (N-NO3-) mg/L <0.020 2349329 0.027 <0.020 N/A 0.020 2349355
Nitrites (N-NO2-) mg/L <0.020 2349329 <0.020 <0.020 N/A 0.020 2349355
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 2350644 <0.020 <0.020 <0.020 0.020 2350644
Orthophosphate (P) mg/L <0.050 2349296 <0.050 <0.050 N/A 0.050 2349383
pH pH 5.83 2349313 7.06 6.97 N/A N/A 2349313
pH (15° C) † pH 5.54 2349385 6.75 6.72 N/A N/A 2349385
Phenols-4AAP mg/L <0.0020 2351048 <0.0020 <0.0020 N/A 0.0020 2351048
Real Color UCV 35 2349388 3.6 41 N/A 2.0 2349388
Sulfides (S2-) mg/L <0.020 2355437 <0.020 <0.020 N/A 0.020 2355437
Turbidity NTU 0.46 2349368 0.16 12 N/A 0.10 2349368
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 1.3 2349382 22 8.4 N/A 1.0 2349382
Bicarbonates (HCO3 as CaCO3) † mg/L 1.3 2349382 22 8.4 N/A 1.0 2349382
Carbonate (CO3 as CaCO3) † mg/L <1.0 2349382 <1.0 <1.0 N/A 1.0 2349382
Chloride (Cl) mg/L 0.33 2349334 0.19 0.12 N/A 0.050 2349357
Sulfates (SO4) mg/L <0.50 2349334 2.3 3.1 N/A 0.50 2349357
Total Dissolved Solids mg/L <10 2350671 16 14 N/A 10 2350671
Total suspended solids (TSS) mg/L <2.0 2350669 2.0 2.0 N/A 2.0 2350669

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch N/A = Not Applicable
† Parameter is not accreditable
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CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID LD4934 LD4934 LD4935 LD4936

Sampling Date
2022/10/30

11:33
2022/10/30

11:33
2022/10/30

16:21
2022/10/30

15:12

COC Number 79082 79082 79082 79082

Units HOW-SWTL-Q4 RDL
HOW-SWTL-Q4

Lab-Dup
HOW-SW1-Q4 HOW-SW2-Q4 RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.039 0.0010 N/A 0.033 0.0038 0.0010 2349369
Dissolved organic carbon † mg/L 1.2 0.50 N/A 0.92 3.9 0.50 2352952
Dissolved oxygen † mg/L 11 1.0 N/A 11 11 1.0 2349602
Nitrate (N) and Nitrite(N) mg/L 0.12 0.020 N/A 0.19 0.022 0.020 2349355
Nitrates (N-NO3-) mg/L 0.12 0.020 N/A 0.19 0.022 0.020 2349355
Nitrites (N-NO2-) mg/L <0.020 0.020 N/A <0.020 <0.020 0.020 2349355
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 0.020 N/A <0.020 <0.020 0.020 2350644
Orthophosphate (P) mg/L <0.050 0.050 N/A <0.050 <0.050 0.050 2349383
pH pH 6.99 N/A 7.05 6.95 6.12 N/A 2349363
pH (15° C) † pH 7.65 N/A N/A 6.91 5.91 N/A 2349385
Phenols-4AAP mg/L <0.0020 0.0020 N/A <0.0020 <0.0020 0.0020 2351048
Real Color UCV 7.7 2.0 N/A 6.0 36 2.0 2349388
Sulfides (S2-) mg/L <0.020 0.020 N/A <0.020 <0.020 0.020 2355437
Turbidity NTU 0.45 0.10 N/A 0.50 0.77 0.10 2349368
Alkalinity Total (as CaCO3) pH 4.5 † mg/L 16 1.0 N/A 12 1.7 1.0 2349371
Bicarbonates (HCO3 as CaCO3) † mg/L 16 1.0 N/A 12 1.7 1.0 2349371
Carbonate (CO3 as CaCO3) † mg/L <1.0 1.0 N/A <1.0 <1.0 1.0 2349371
Chloride (Cl) mg/L 0.31 0.050 N/A 0.43 0.23 0.050 2349357
Sulfates (SO4) mg/L 2.5 0.50 N/A 2.6 <0.50 0.50 2349357
Total Dissolved Solids mg/L 17 10 N/A <10 <10 10 2350671
Total suspended solids (TSS) mg/L 4.0 2.0 N/A <2.0 2.0 2.0 2350669

RDL = Reportable Detection Limit  

QC Batch = Quality Control Batch  
N/A = Not Applicable
† Parameter is not accreditable



Bureau Veritas Job #: C261833  
Report Date: 2022/12/16

2022/12/16 11:27

TATA STEEL MINERALS CANADA
Client Project #: HOWSE SURFACE WATER  
Your P.O. #: 3000001390

CONVENTIONAL PARAMETERS (SURFACE WATER)

Bureau Veritas ID LD4937 LD4938 LD4939 LD4939

Sampling Date
2022/10/30

15:27
2022/10/31

11:35
2022/10/30

12:35
2022/10/30

12:35

COC Number 79082 79082 79082 79082

Units HOW-SW3-Q4 HOW-SW4-Q4 HOW-SW5-Q4
HOW-SW5-Q4

Lab-Dup
RDL QC Batch

CONVENTIONALS

Conductivity mS/cm 0.0020 0.030 0.0031 N/A 0.0010 2349378
Dissolved organic carbon † mg/L 4.0 0.88 1.4 N/A 0.50 2352952
Dissolved oxygen † mg/L 11 11 11 N/A 1.0 2349602
Nitrate (N) and Nitrite(N) mg/L <0.020 0.20 <0.020 N/A 0.020 2349355
Nitrates (N-NO3-) mg/L <0.020 0.20 <0.020 N/A 0.020 2349355
Nitrites (N-NO2-) mg/L <0.020 <0.020 <0.020 N/A 0.020 2349355
Nitrogen ammonia (N-NH4+ and N-NH3) mg/L <0.020 <0.020 0.034 N/A 0.020 2350644
Orthophosphate (P) mg/L <0.050 <0.050 <0.050 N/A 0.050 2349383
pH pH 5.78 6.85 6.46 N/A N/A 2349313
pH (15° C) † pH 5.55 7.38 7.41 N/A N/A 2349385
Phenols-4AAP mg/L <0.0020 <0.0020 <0.0020 N/A 0.0020 2351048
Real Color UCV 26 6.2 5.7 N/A 2.0 2349388
Sulfides (S2-) mg/L <0.020 <0.020 <0.020 N/A 0.020 2355437
Turbidity NTU 0.35 1.1 0.48 N/A 0.10 2349368
Alkalinity Total (as CaCO3) pH 4.5 † mg/L <1.0 9.5 2.5 N/A 1.0 2349382
Bicarbonates (HCO3 as CaCO3) † mg/L <1.0 9.5 2.5 N/A 1.0 2349382
Carbonate (CO3 as CaCO3) † mg/L <1.0 <1.0 <1.0 N/A 1.0 2349382
Chloride (Cl) mg/L 0.18 0.36 0.16 N/A 0.050 2349357
Sulfates (SO4) mg/L <0.50 2.9 <0.50 N/A 0.50 2349357
Total Dissolved Solids mg/L <10 14 <10 <10 10 2350671
Total suspended solids (TSS) mg/L <2.0 <2.0 2.0 N/A 2.0 2350669

RDL = Reportable Detection  

Limit QC Batch = Quality Control  
Batch N/A = Not Applicable
† Parameter is not accreditable
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Dissolved Oxygen: Holding time already past upon reception.: LD4931
pH Measured @ 15° C: Holding time already past upon reception.: LD4931
Dissolved Organic Carbon: Holding time already past upon reception.: LD4931
Real Color: Holding time already past upon reception.: LD4931
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4931
pH in water: Holding time already past upon reception.: LD4931
Ortho Phosphate: Holding time already past upon reception.: LD4931
Turbidity: Holding time already past upon reception.: LD4931
Dissolved Oxygen: Holding time already past upon reception.: LD4932
pH Measured @ 15° C: Holding time already past upon reception.: LD4932
Dissolved Organic Carbon: Holding time already past upon reception.: LD4932
Real Color: Holding time already past upon reception.: LD4932
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4932
pH in water: Holding time already past upon reception.: LD4932
Ortho Phosphate: Holding time already past upon reception.: LD4932
Turbidity: Holding time already past upon reception.: LD4932
Dissolved Oxygen: Holding time already past upon reception.: LD4933
pH Measured @ 15° C: Holding time already past upon reception.: LD4933
Dissolved Organic Carbon: Holding time already past upon reception.: LD4933
Real Color: Holding time already past upon reception.: LD4933
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4933
pH in water: Holding time already past upon reception.: LD4933
Ortho Phosphate: Holding time already past upon reception.: LD4933
Turbidity: Holding time already past upon reception.: LD4933
Dissolved Oxygen: Holding time already past upon reception.: LD4934
pH Measured @ 15° C: Holding time already past upon reception.: LD4934
Dissolved Organic Carbon: Holding time already past upon reception.: LD4934
Real Color: Holding time already past upon reception.: LD4934
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4934
pH in water: Holding time already past upon reception.: LD4934
Ortho Phosphate: Holding time already past upon reception.: LD4934
Turbidity: Holding time already past upon reception.: LD4934
Dissolved Oxygen: Holding time already past upon reception.: LD4935
pH Measured @ 15° C: Holding time already past upon reception.: LD4935
Dissolved Organic Carbon: Holding time already past upon reception.: LD4935
Real Color: Holding time already past upon reception.: LD4935
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4935
pH in water: Holding time already past upon reception.: LD4935
Ortho Phosphate: Holding time already past upon reception.: LD4935
Turbidity: Holding time already past upon reception.: LD4935
Dissolved Oxygen: Holding time already past upon reception.: LD4936
pH Measured @ 15° C: Holding time already past upon reception.: LD4936
Dissolved Organic Carbon: Holding time already past upon reception.: LD4936
Real Color: Holding time already past upon reception.: LD4936
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4936
pH in water: Holding time already past upon reception.: LD4936
Ortho Phosphate: Holding time already past upon reception.: LD4936
Turbidity: Holding time already past upon reception.: LD4936
Dissolved Oxygen: Holding time already past upon reception.: LD4937
pH Measured @ 15° C: Holding time already past upon reception.: LD4937
Dissolved Organic Carbon: Holding time already past upon reception.: LD4937
Real Color: Holding time already past upon reception.: LD4937
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4937

GENERAL COMMENTS
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pH in water: Holding time already past upon reception.:  LD4937  
Ortho Phosphate: Holding time already past upon reception.: LD4937  
Turbidity: Holding time already past upon reception.: LD4937  
Dissolved Oxygen: Holding time already past upon reception.:  LD4938
pH Measured @ 15° C: Holding time already past upon reception.: LD4938  
pH in water: Holding time already past upon reception.: LD4938
Dissolved Oxygen: Holding time already past upon reception.: LD4939
pH Measured @ 15° C: Holding time already past upon reception.: LD4939  
Dissolved Organic Carbon: Holding time already past upon reception.: LD4939  
Real Color: Holding time already past upon reception.: LD4939
Nitrates(NO3-), Nitrites(NO2-)-water: Holding time already past upon reception.: LD4939  
pH in water: Holding time already past upon reception.: LD4939
Ortho Phosphate: Holding time already past upon reception.: LD4939  
Turbidity: Holding time already past upon reception.: LD4939

CONVENTIONAL PARAMETERS (SURFACE WATER)
Oxygène dissous: Le contenant n'était pas plein ( présence d'un espace d'air) .

Results relate only to the items tested.
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QUALITY ASSURANCE REPORT

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2349296 CLO QC Standard Orthophosphate (P) 2022/11/02 98 %
2349296 CLO Spiked Blank Orthophosphate (P) 2022/11/02 95 %
2349296 CLO Method Blank Orthophosphate (P) 2022/11/02 <0.050 mg/L
2349313 ZLI Spiked Blank pH 2022/11/02 101 %
2349329 GXL Spiked Blank Nitrate (N) and Nitrite(N) 2022/11/02 100 %

Nitrates (N-NO3-) 2022/11/02 100 %
Nitrites (N-NO2-) 2022/11/02 101 %

2349329 GXL Method Blank Nitrate (N) and Nitrite(N) 2022/11/02 <0.020 mg/L
Nitrates (N-NO3-) 2022/11/02 <0.020 mg/L
Nitrites (N-NO2-) 2022/11/02 <0.020 mg/L

2349334 GXL Spiked Blank Chloride (Cl) 2022/11/02 98 %
Sulfates (SO4) 2022/11/02 100 %

2349334 GXL Method Blank Chloride (Cl) 2022/11/02 <0.050 mg/L
Sulfates (SO4) 2022/11/02 <0.50 mg/L

2349355 CLO Spiked Blank Nitrate (N) and Nitrite(N) 2022/11/03 101 %
Nitrates (N-NO3-) 2022/11/03 102 %
Nitrites (N-NO2-) 2022/11/03 101 %

2349355 CLO Method Blank Nitrate (N) and Nitrite(N) 2022/11/03 <0.020 mg/L
Nitrates (N-NO3-) 2022/11/03 <0.020 mg/L
Nitrites (N-NO2-) 2022/11/03 <0.020 mg/L

2349357 CLO Spiked Blank Chloride (Cl) 2022/11/03 99 %
Sulfates (SO4) 2022/11/03 103 %

2349357 CLO Method Blank Chloride (Cl) 2022/11/03 <0.050 mg/L
Sulfates (SO4) 2022/11/03 <0.50 mg/L

2349363 ZLI Spiked Blank pH 2022/11/03 102 %
2349368 NOL Spiked Blank Turbidity 2022/11/02 91 %
2349368 NOL Method Blank Turbidity 2022/11/02 <0.10 NTU
2349369 ZLI Spiked Blank Conductivity 2022/11/03 103 %
2349369 ZLI Method Blank Conductivity 2022/11/03 <0.0010 mS/cm
2349371 ZLI Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2022/11/03 102 %
2349371 ZLI Method Blank Alkalinity Total (as CaCO3) pH 4.5 2022/11/03 <1.0 mg/L
2349378 ZLI Spiked Blank Conductivity 2022/11/02 103 %
2349378 ZLI Method Blank Conductivity 2022/11/02 <0.0010 mS/cm
2349382 ZLI Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2022/11/02 98 %
2349382 ZLI Method Blank Alkalinity Total (as CaCO3) pH 4.5 2022/11/02 <1.0 mg/L
2349383 CLO Spiked Blank Orthophosphate (P) 2022/11/02 99 %
2349383 CLO Method Blank Orthophosphate (P) 2022/11/02 <0.050 mg/L
2349385 CLO Spiked Blank pH (15° C) 2022/11/02 101 %
2349388 CLO Spiked Blank Real Color 2022/11/02 97 %
2349388 CLO Method Blank Real Color 2022/11/02 <2.0 UCV
2349688 MEM Spiked Blank Aluminum (Al) 2022/11/15 100 %

Antimony (Sb) 2022/11/15 112 %
Silver (Ag) 2022/11/15 106 %
Arsenic (As) 2022/11/15 109 %
Barium (Ba) 2022/11/15 105 %
Beryllium (Be) 2022/11/15 103 %
Bismuth (Bi) 2022/11/15 109 %
Boron (B) 2022/11/15 109 %
Cadmium (Cd) 2022/11/15 99 %
Calcium (Ca) 2022/11/15 101 %
Chromium (Cr) 2022/11/15 108 %
Cobalt (Co) 2022/11/15 103 %
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

Copper (Cu) 2022/11/15 108 %
Tin (Sn) 2022/11/15 113 %
Iron (Fe) 2022/11/15 106 %
Magnesium (Mg) 2022/11/15 104 %
Manganese (Mn) 2022/11/15 104 %
Mercury (Hg) 2022/11/15 116 %
Molybdenum (Mo) 2022/11/15 106 %
Nickel (Ni) 2022/11/15 106 %
Total phosphorous 2022/11/15 98 %
Lead (Pb) 2022/11/15 105 %
Potassium (K) 2022/11/15 102 %
Selenium (Se) 2022/11/15 105 %
Sodium (Na) 2022/11/15 103 %
Strontium (Sr) 2022/11/15 110 %
Thallium (Tl) 2022/11/15 105 %
Titanium (Ti) 2022/11/15 102 %
Uranium (U) 2022/11/15 106 %
Vanadium (V) 2022/11/15 103 %
Zinc (Zn) 2022/11/15 97 %

2349688 MEM Method Blank Aluminum (Al) 2022/11/15 <10 ug/L
Antimony (Sb) 2022/11/15 <1.0 ug/L
Silver (Ag) 2022/11/15 <1.0 ug/L
Arsenic (As) 2022/11/15 <1.0 ug/L
Barium (Ba) 2022/11/15 <2.0 ug/L
Beryllium (Be) 2022/11/15 <2.0 ug/L
Bismuth (Bi) 2022/11/15 <1.0 ug/L
Boron (B) 2022/11/15 <50 ug/L
Cadmium (Cd) 2022/11/15 <0.20 ug/L
Calcium (Ca) 2022/11/15 <500 ug/L
Chromium (Cr) 2022/11/15 <5.0 ug/L
Cobalt (Co) 2022/11/15 <1.0 ug/L
Copper (Cu) 2022/11/15 <1.0 ug/L
Total Hardness (CaCO3) 2022/11/15 <1000 ug/L
Tin (Sn) 2022/11/15 <2.0 ug/L
Iron (Fe) 2022/11/15 <60 ug/L
Magnesium (Mg) 2022/11/15 <100 ug/L
Manganese (Mn) 2022/11/15 <1.0 ug/L
Mercury (Hg) 2022/11/15 <0.10 ug/L
Molybdenum (Mo) 2022/11/15 <1.0 ug/L
Nickel (Ni) 2022/11/15 <2.0 ug/L
P2O5 2022/11/15 <25 ug/L
Total phosphorous 2022/11/15 <10 ug/L
Lead (Pb) 2022/11/15 <0.50 ug/L
Potassium (K) 2022/11/15 <500 ug/L
Selenium (Se) 2022/11/15 <3.0 ug/L
Sodium (Na) 2022/11/15 <500 ug/L
Strontium (Sr) 2022/11/15 <2.0 ug/L
Thallium (Tl) 2022/11/15 <2.0 ug/L
Titanium (Ti) 2022/11/15 <10 ug/L
Uranium (U) 2022/11/15 <1.0 ug/L
Vanadium (V) 2022/11/15 <2.0 ug/L
Zinc (Zn) 2022/11/15 <7.0 ug/L
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init QC Type Parameter Date Analyzed Value Recovery Units

2350644 ESW Spiked Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/11/05 103 %
2350644 ESW Method Blank Nitrogen ammonia (N-NH4+ and N-NH3) 2022/11/05 <0.020 mg/L
2350669 VKH Spiked Blank Total suspended solids (TSS) 2022/11/07 94 %
2350669 VKH Method Blank Total suspended solids (TSS) 2022/11/07 <2.0 mg/L
2350671 KME Spiked Blank Total Dissolved Solids 2022/11/07 99 %
2350671 KME Method Blank Total Dissolved Solids 2022/11/07 <10 mg/L
2351048 DMI Spiked Blank Phenols-4AAP 2022/11/07 94 %
2351048 DMI Method Blank Phenols-4AAP 2022/11/07 <0.0020 mg/L
2352092 JGC Matrix Spike Mercury (Hg) 2022/11/09 97 %
2352092 JGC Spiked Blank Mercury (Hg) 2022/11/09 99 %
2352092 JGC Method Blank Mercury (Hg) 2022/11/09 <0.01 ug/L
2352093 JGC Matrix Spike Mercury (Hg) 2022/11/09 98 %
2352093 JGC Spiked Blank Mercury (Hg) 2022/11/09 98 %
2352093 JGC Method Blank Mercury (Hg) 2022/11/09 <0.01 ug/L
2352952 HPA Spiked Blank Dissolved organic carbon 2022/11/11 102 %
2352952 HPA Method Blank Dissolved organic carbon 2022/11/11 <0.50 mg/L
2355437 SKL Spiked Blank Sulfides (S2-) 2022/11/18 89 %
2355437 SKL Method Blank Sulfides (S2-) 2022/11/18 <0.020 mg/L
2356778 TGO Matrix Spike Reactive silica (SiO2) 2022/11/22 98 %
2356778 TGO Spiked Blank Reactive silica (SiO2) 2022/11/22 91 %
2356778 TGO Method Blank Reactive silica (SiO2) 2022/11/22 <0.50 mg/L
2356779 TGO Matrix Spike Reactive silica (SiO2) 2022/11/22 91 %

Reactive silica (SiO2) 2022/11/22 91 %
2356779 TGO Spiked Blank Reactive silica (SiO2) 2022/11/23 91 %

Reactive silica (SiO2) 2022/11/23 91 %
2356779 TGO Method Blank Reactive silica (SiO2) 2022/11/22 <0.50 mg/L

Reactive silica (SiO2) 2022/11/22 <0.50 mg/L

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.  

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.  

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Service Specialist

Faouzi Sarsi, B.Sc. Chemist, Montréal, SR Analyst

Michelina Cinquino, Analyst II

Shu Yang, B.Sc. Chemist, Montreal, Analyst II

Automated Statchk

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the  
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific  
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible  
for {2} {3} laboratory operations.
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Station  Ecotype  Ecotype – Short Name  
Coordinates (NAD83/UTM 19N)  

Latitude  Longitude  
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2.3  Statistical analysis 

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

�U�H�V�X�O�W�V���E�H�W�Z�H�H�Q�������������D�Q�G���������������8�V�L�Q�J���5���V�R�I�W�Z�D�U�H�����5���&�R�U�H���7�H�D�P�������������������V�W�D�W�L�V�W�L�F�D�O���D�Q�D�O�\�V�H�V���Z�H�U�H���F�R�Q�G�X�F�W�H�G��

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

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

�R�E�M�H�F�W�����5���&�R�U�H���7�H�D�P������������������

�)�L�H�O�G���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���Z�D�V���F�R�Q�G�X�F�W�H�G���X�V�L�Q�J���W�Z�R���H�Q�V�H�P�E�O�H�V���R�I���G�D�W�D������

�ƒ �5�H�O�D�W�L�Y�H���S�O�D�Q�W���F�R�Y�H�U���D�W���H�D�F�K���V�W�D�W�L�R�Q�����D�Q�G��

�ƒ �3�U�R�S�R�U�W�L�R�Q���R�I���V�S�H�F�L�H�V���D�F�F�R�U�G�L�Q�J���W�R���Z�H�W�O�D�Q�G���L�Q�G�L�F�D�W�R�U���V�W�D�W�X�V���D�W���H�D�F�K���V�W�D�W�L�R�Q����

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

�F�U�H�D�W�H�G�����0�6�)���������0�6�)���������0�6�)���������0�6�)�����������7�K�H���U�H�O�D�W�L�Y�H���F�R�Y�H�U���I�R�U���H�D�F�K���V�S�H�F�L�H�V���S�H�U���Y�H�J�H�W�D�W�L�R�Q���V�W�U�D�W�X�P���Z�D�V��

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

�R�I���V�S�H�F�L�H�V���D�F�F�R�U�G�L�Q�J���W�R���Z�H�W�O�D�Q�G���L�Q�G�L�F�D�W�R�U���V�W�D�W�X�V�� �����1�,���>�Q�R�Q���L�Q�G�L�F�D�W�R�U�@�����)�$�&���>�I�D�F�X�O�W�D�W�L�Y�H�@���R�U���2�%�/���>�R�E�O�L�J�D�W�H�@����

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

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

�I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q������

��
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3.1  Wetland vegetation characterization 

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

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

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

�V�W�D�W�L�R�Q���D�Q�G���S�H�U�� �H�F�R�W�\�S�H���� �:�H�W�O�D�Q�G���L�Q�G�L�F�D�W�R�U���V�W�D�W�X�V�� �Z�D�V���H�[�W�U�D�F�W�H�G�� �I�U�R�P�� �W�K�H�� �S�U�R�S�R�V�H�G�� �O�L�V�W�V�� �I�R�U�� �D�U�F�W�L�F�� �D�Q�G��

�V�X�E�D�U�F�W�L�F�� �V�S�H�F�L�H�V�����)�O�R�U�D�4�X�H�E�H�F�D���� ���������������'�D�U�N�� �J�U�H�H�Q�� �F�H�O�O�V���L�Q�� �W�K�H���7�D�E�O�H������ �K�L�J�K�O�L�J�K�W���Z�K�H�Q���W�K�H�� �Q�X�P�E�H�U�� �R�I��

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

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

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

Table 3 .  Species distribution  according to wetland indicator status , 2018 and 2022  

Ecotype  Station  

Wetland indicator status  

TOTAL  

2018  

TOTAL  

2022  

NI  FAC OBL  

2018  2022  2018  2022  2018  2022  

Nb  % Nb  % Nb  % Nb  % Nb  % Nb  % 
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�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
Mean  4.2  31.6  4.7  3 2.2  5 38.0  5.8  40. 2 4 30.4  4.0  2 7.6  13.2  14.5  

MSF10  

�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ����
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �� �������� �� ���� �� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
Mean  5 37.3  5 37.3  4.8  35.8  4.8  35.8  3.6  26.9  3.6  26.9  13.4  13.4  

MSF12  

�:�9�3���� �� ���� ������ �� ���� ������ �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ����
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� ������ �� ���� ������ �� ���� �������� �� ���� ���� ������ ���� �������� �� ���� �������� �� ���� ����
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ����
�:�9�3���� �� ���� ������ �� ���� ������ �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ����
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� ������ �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ����
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ����
Mean  3.0  30.0  2.4  21.7  3.8  38.2  4.3  39.2  4.3  42.7  4.3  39.2  10.0  10.9  

MSF15  

�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ������ �� ���� ������ �� ���� ����
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� ����
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
�:�9�3���� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �������� �� ���� �� ���� ��
Mean  4.9  39.1  5 39.8  5 40.2  5 39.8  3 24.1  2.6  20.5  12.4  12.6  

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

3.2  Comparison of wetland indictor status between 2018 and 2022  

�$���:�H�O�F�K�� �W�Z�R�� �V�D�P�S�O�H�� �W���W�H�V�W�����5�� �&�R�U�H�� �7�H�D�P���� ���������������D�O�V�R�� �N�Q�R�Z�Q���D�V�� �D���6�W�X�G�H�Q�W�� �W���W�H�V�W�����³�7���W�H�V�W�´�������Z�D�V���W�K�H��

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

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



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

��    Filiale de   ����

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

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

�:�H�W�O�D�Q�G���L�Q�G�L�F�D�W�R�U���V�W�D�W�X�V���G�D�W�D�����L�Q���U�D�Z���I�R�U�P�����D�U�H���S�U�H�V�H�Q�W�H�G���L�Q���$�S�S�H�Q�G�L�[���,�,����

3.2.1  Comparison of NI status between 2018 and 2022  

�5�H�V�X�O�W�V�� �R�I�� �W�K�H�� �7���W�H�V�W�V���F�D�U�U�L�H�G���R�X�W���R�Q���U�D�Z�� �G�D�W�D�� ���V�H�H�� �$�S�S�H�Q�G�L�[�� �,�,���� �I�R�U�� �V�S�H�F�L�H�V�� �W�K�D�W���D�U�H�� �Q�R�Q���L�Q�G�L�F�D�W�L�Y�H���R�I�� �D��

�Z�H�W�O�D�Q�G���D�F�F�R�U�G�L�Q�J���W�R���H�F�R�W�\�S�H���D�U�H���S�U�H�V�H�Q�W�H�G���L�Q���7�D�E�O�H���������1�R�Q�H���R�I���W�K�H���F�D�O�F�X�O�D�W�H�G���S���Y�D�O�X�H�V���Z�H�U�H���V�W�D�W�L�V�W�L�F�D�O�O�\��

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

�����������Z�L�W�K�L�Q���H�D�F�K���H�F�R�W�\�S�H����

Table 4 . T - test results for non - indicator plants , according to  ecotype, between 2018 and 2022  

Ecotype  
Nb of ��

survey  points  

NI  ��

(mean per ecotype)  
SD ¹ SE² Max 3 Min 4 Year  P- Value  

FSM08  
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM10 ��
���� �������� �� �������� �� �������� �� ���� �� ���� �������� ��

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

FSM12 ��
���� �� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM15 ��
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

�1�R�W�H�V�����������6�'��� ���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����������6�(��� �� �V�W�D�Q�G�D�U�G���H�U�U�R�U�����������0�D�[��� ���P�D�[�L�P�X�P���Q�X�P�E�H�U���R�I���1�,���V�S�H�F�L�H�V���L�Q���D�Q���L�Q�Y�H�Q�W�R�U�\���V�W�D�W�L�R�Q����
���� ���0�L�Q��� ���P�L�Q�L�P�X�P���Q�X�P�E�H�U���R�I���1�,���V�S�H�F�L�H�V���L�Q���D�Q���L�Q�Y�H�Q�W�R�U�\���V�W�D�W�L�R�Q��

3.2.2  Comparison of FAC status between 2018 and 2022  

�5�H�V�X�O�W�V�� �R�I�� �W�K�H���7���W�H�V�W�V���F�D�U�U�L�H�G�� �R�X�W�� �R�Q�� �U�D�Z�� �G�D�W�D�� ���V�H�H�� �$�S�S�H�Q�G�L�[�� �,�,���� �I�R�U�� �V�S�H�F�L�H�V�� �W�K�D�W�� �D�U�H�� �O�L�N�H�O�\�� �W�R�� �R�F�F�X�U�� �L�Q��

�Z�H�W�O�D�Q�G�V���D�Q�G���Q�R�Q���Z�H�W�O�D�Q�G�V���D�O�L�N�H���D�F�F�R�U�G�L�Q�J���W�R���H�F�R�W�\�S�H�����L���H�����I�D�F�X�O�W�D�W�L�Y�H���V�S�H�F�L�H�V�����D�U�H���V�K�R�Z�Q���L�Q���7�D�E�O�H���� �����1�R�Q�H��

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

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

Table 5 . T - test result s for facultative  plants , according to  ecotype , between 2018 and 2022  

Ecotype  
 Number of ��

survey points  

FAC  ��

(mean per ecotype)  
SD  SE Max  Min  Year  P- value  

FSM08  
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM10  
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM12  
���� �� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM15  
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

����
���� �������� �� �������� �� �������� �� ���� ���� �������� ��
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3.2.3  Comparison of OBL status between 2018 and 2022  

�5�H�V�X�O�W�V�� �R�I�� �W�K�H�� �7���W�H�V�W�V�� �F�D�U�U�L�H�G�� �R�X�W�� �R�Q�� �U�D�Z�� �G�D�W�D�� ���V�H�H�� �$�S�S�H�Q�G�L�[�� �,�,���� �I�R�U�� �V�S�H�F�L�H�V�� �R�F�F�X�U�U�L�Q�J���D�O�P�R�V�W�� �D�O�Z�D�\�V�� �L�Q��

�Z�H�W�O�D�Q�G�V���D�F�F�R�U�G�L�Q�J���W�R���H�F�R�W�\�S�H�����L���H�����R�E�O�L�J�D�W�H���V�S�H�F�L�H�V�����D�U�H���V�K�R�Z�Q���L�Q���7�D�E�O�H���� �����1�R�Q�H���R�I���W�K�H���F�D�O�F�X�O�D�W�H�G���S���Y�D�O�X�H�V��

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

�Z�L�W�K�L�Q���H�D�F�K���H�F�R�W�\�S�H����

Table 6 . T - test results for obligate plants, according to  ecotype , between 2018 and 2022  

Ecotype  
Nb  of ��

survey  points  

OBL ��

(mean per ecotype)  
SD  SE Max  Min  Year  P- value  

FSM08  
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM10 ��
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM12 ��
���� �� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

FSM15 ��
���� �������� �� �������� �� �������� �� ���� ���� �������� ��

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

3.3  Comparison of species richness between 2018 and 2022  
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Table 7 . T - test results for species richness, according to  ecotype, between 2018 and 2022  

Ecotype  
Nb of ��

survey  points  
Species r ichness  (mean)  SD  SE Max  Min  Year  P- Value  

FSM08  
���� ���� ������ �� �������� �� �������� �� ���� �� ���� �� �������� ��

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

FSM10  
���� ���� ������ �� �������� �� �������� �� ���� �� ���� �������� ��

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

FSM12  
���� �� ���� ������ �� �������� �� �������� �� ���� �� ���� �������� ��

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

FSM15  
���� ���� ������ �� �������� �� �������� �� ���� �� ���� �������� ��

����
���� ���� ������ �� �������� �� �������� �� ���� �� ���� �������� ��
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Figu re 2 . PCoA showing weak  dissimilarities  between 2018 and 2022 plant communities  
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�� ��

Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Rubus arcticus subsp.  arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� �� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� �� ��

Carex magellanica  �%�R�U�H�D�O���%�R�J���6�H�G�J�H�� �� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Agrostis mertensii  �1�R�U�W�K�H�U�Q���%�H�Q�W�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

 ��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� �� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� �� ��

Carex magellanica  �%�R�U�H�D�O���%�R�J���6�H�G�J�H�� �� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Agrostis mertensii  �1�R�U�W�K�H�U�Q���%�H�Q�W�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

 ��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex rostrata  �6�Z�R�O�O�H�Q���%�H�D�N�H�G���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex rostrata  �6�Z�R�O�O�H�Q���%�H�D�N�H�G���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

��
 ��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Carex oligosperma  �)�H�Z���)�H�H�G�H�G���6�H�G�J�H�� �� ���� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�E�H�U�U�\�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Carex oligosperma  �)�H�Z���)�H�H�G�H�G���6�H�G�J�H�� �� ���� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��
 ��
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�� ��

Vegetation description  (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� �� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ��������

��

Vegetation description  (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Rhododendron groenlandicum  �&�R�P�P�R�Q���/�D�E�U�D�G�R�U���7�H�D�� ���� �� ��

Vaccinium uliginosum  �%�R�J���%�L�O�E�H�U�U�\�� ���� �� ��

Vaccinium vitis - idaea  �0�R�X�Q�W�D�L�Q���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Empetrum nigrum  �%�O�D�F�N���&�U�R�Z�E�H�U�U�\�� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

Cladonia rangiferina  �5�H�L�Q�G�H�H�U���/�L�F�K�H�Q�� �� �� ����

��

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Empetrum nigrum  �%�O�D�F�N���&�U�R�Z�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex oligosperma  �)�H�Z���6�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Lysimachia  borealis  �1�R�U�W�K�H�U�Q���6�W�D�U�I�O�R�Z�H�U�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Mousse sp.  �0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Empetrum  nigrum  �%�O�D�F�N���&�U�R�Z�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex oligosperma  �)�H�Z���6�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Lysimachia borealis  �1�R�U�W�K�H�U�Q���6�W�D�U�I�O�R�Z�H�U�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Mousse sp.  �0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex rostrata  �6�Z�R�O�O�H�Q���%�H�D�N�H�G���6�H�G�J�H�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex rostrata  �6�Z�R�O�O�H�Q���%�H�D�N�H�G���6�H�G�J�H�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� �� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Pleurozium schreberi  �6�F�K�U�H�E�H�U�
�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� �� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� �� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Hierochloe odorata  �9�D�Q�L�O�O�D���6�Z�H�H�W�J�U�D�V�V�� �� ���� ��

Pleurozium schreberi  �6�F�K�U�H�E�H�U�
�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ���� ��

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

Polytrichum sp.  �&�R�P�P�R�Q���+�D�L�U�F�D�S���0�R�V�V�� �� �� ����
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� �� ��

Rhododendron groenlandicum  �&�R�P�P�R�Q���/�D�E�U�D�G�R�U���7�H�D�� ���� �� ��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Empetrum nigrum  �%�O�D�F�N���&�U�R�Z�E�H�U�U�\�� ���� �� ��

Vaccinium vitis - idaea  �0�R�X�Q�W�D�L�Q���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� �� ��

Carex canescens  �+�R�D�U�\���6�H�G�J�H�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Lycopodium annotinum  �6�W�L�I�I���&�O�X�E�P�R�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ������ ��

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� �� ��

Rhododendron groenlandicum  �&�R�P�P�R�Q���/�D�E�U�D�G�R�U���7�H�D�� ���� �� ��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Empetrum nigrum  �%�O�D�F�N���&�U�R�Z�E�H�U�U�\�� ���� �� ��

Vaccinium vitis - idaea  �0�R�X�Q�W�D�L�Q���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� �� ��

Carex canescens  �+�R�D�U�\���6�H�G�J�H�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Lycopodium annotinum  �6�W�L�I�I���&�O�X�E�P�R�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ������ ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Andromeda polifolia var. latifolia  �*�O�D�X�F�R�X�V���/�H�D�Y�H�G���%�R�J���5�R�V�H�P�D�U�\�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex oligosperma  �)�H�Z���6�H�H�G�H�G���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ���� ��

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Andromeda polifolia var. latifolia  �*�O�D�X�F�R�X�V���/�H�D�Y�H�G���%�R�J���5�R�V�H�P�D�U�\�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex oligosperma  �)�H�Z���6�H�H�G�H�G���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ���� ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� �� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Linnaea borealis  �7�Z�L�Q�I�O�R�Z�H�U�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� ��

Rubus arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Pyrola minor  �/�H�V�V�H�U���3�\�U�R�O�D�� ���� �� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� �� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Linnaea borealis  �7�Z�L�Q�I�O�R�Z�H�U�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�
�V���6�H�D�O�� �� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� �� ��

Lysimachia  borealis  �1�R�U�W�K�H�U�Q���6�W�D�U�I�O�R�Z�H�U�� �� ���� ��

Agrostis mertensii  �1�R�U�W�K�H�U�Q���%�H�Q�W�J�U�D�V�V�� �� �������� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� �������� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Scorpidium scorpioides  �+�R�R�N�H�G���6�F�R�U�S�L�R�Q���0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Phalaris arundinacea  �5�H�H�G���&�D�Q�D�U�\�J�U�D�V�V�� �� ���� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Eurybia radula  �/�R�Z���5�R�X�J�K���$�V�W�H�U�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�
�V���6�H�D�O�� �� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� �� ��

Lysimachia borealis  �1�R�U�W�K�H�U�Q���6�W�D�U�I�O�R�Z�H�U�� �� ���� ��

Agrostis mertensii  �1�R�U�W�K�H�U�Q���%�H�Q�W�J�U�D�V�V�� �� �������� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� �������� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Scorpidium scorpioides  �+�R�R�N�H�G���6�F�R�U�S�L�R�Q���0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�
�V���6�H�D�O�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ���� ��

Scorpidium scorpioides  �+�R�R�N�H�G���6�F�R�U�S�L�R�Q���0�R�V�V�� �� �� ���� ��

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Salix interior  �6�D�Q�G�E�D�U���:�L�O�O�R�Z�� ���� �� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�
�V���6�H�D�O�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ���� ��

Scorpidium scorpioides  �+�R�R�N�H�G���6�F�R�U�S�L�R�Q���0�R�V�V�� �� �� ���� ��

Sphagnum  sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

��

 ��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Eriophorum virginicum  �7�D�Z�Q�\���&�R�W�W�R�Q�J�U�D�V�V�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Carex  pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Platanthera dilatata  �7�D�O�O���:�K�L�W�H���%�R�J���2�U�F�K�L�G�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� �������� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Larix larinica  �7�D�P�D�U�D�F�N�� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Eriophorum virginicum  �7�D�Z�Q�\���&�R�W�W�R�Q�J�U�D�V�V�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Platanthera dilatata  �7�D�O�O���:�K�L�W�H���%�R�J���2�U�F�K�L�G�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ������ �� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

��

 ��



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

��

   Filiale de   

WVP 22  

�� ��

Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Lysimachia  borealis  �1�R�U�W�K�H�U�Q���6�W�D�U�I�O�R�Z�H�U�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� �������� �� ��

Vaccinium uliginosum  �%�R�J���%�L�O�E�H�U�U�\�� ���� �� ��

Rubus cham aemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Lysimachia borealis  �1�R�U�W�K�H�U�Q���6�W�D�U�I�O�R�Z�H�U�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

��
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Vegetation description ( 2018 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�
�V���6�H�D�O�� �� ���� �� ��

Eriophorum russeolum  �5�X�V�V�H�W���&�R�W�W�R�Q�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

�� ��

Vegetation description ( 2022 ) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�
�V���6�H�D�O�� �� ���� �� ��

Eriophorum russeolum  �5�X�V�V�H�W���&�R�W�W�R�Q�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� �� ��

Andromeda polifolia var. latifolia  �*�O�D�X�F�R�X�V���/�H�D�Y�H�G���%�R�J���5�R�V�H�P�D�U�\�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Mousse sp.  �0�R�V�V�� �� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� �� ��

Andromeda polifolia var. latifolia  �*�O�D�X�F�R�X�V���/�H�D�Y�H�G���%�R�J���5�R�V�H�P�D�U�\�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Picea mariana  �%�O�D�F�N���6�S�U�X�F�H�� ���� �� ��

Rubus cham aemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U�H�G���6�H�G�J�H�� �� ���� ��

Mousse sp.  �0�R�V�V�� �� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Scorpidium scorpioides  �+�R�R�N�H�G���6�F�R�U�S�L�R�Q���0�R�V�V�� �� �� ����
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Picea mariana  �%�O�D�F�N���V�S�U�X�F�H�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Carex rostrata  �6�Z�R�O�O�H�Q���%�H�D�N�H�G���6�H�G�J�H�� �� ���� ��

Eriophorum russeolum  �5�X�V�V�H�W���&�R�W�W�R�Q�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

Polytrichum sp.  �+�R�O�O�\�I�H�U�Q�� �� �� ������ ��

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Picea mariana  �%�O�D�F�N���V�S�U�X�F�H�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� �� ��

Trichophorum cespitosum  �7�X�I�W�H�G���&�O�X�E�U�X�V�K�� �� ���� �� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Carex rostrata  �6�Z�R�O�O�H�Q���%�H�D�N�H�G���6�H�G�J�H�� �� ���� ��

Eriophorum russeolum  �5�X�V�V�H�W���&�R�W�W�R�Q�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

Polytrichum sp.  �+�R�O�O�\�I�H�U�Q�� �� �� ������ ��

��
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 ��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ������ �� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex oligosperma  �)�H�Z���)�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ������ ��

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
���� �R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ������ �� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� �� ��

Carex oligosperma  �)�H�Z���)�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ������ ��

��
 ��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� �� ��

Carex trisperma  �7�K�U�H�H���6�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Galium triflorum  �7�K�U�H�H���)�O�R�Z�H�U�H�G���%�H�G�V�W�U�D�Z�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� ��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� �� ��

Carex trisperma  �7�K�U�H�H���6�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Galium triflorum  �7�K�U�H�H���)�O�R�Z�H�U�H�G���%�H�G�V�W�U�D�Z�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Carex trisperma  �7�K�U�H�H���6�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Galium triflorum  �7�K�U�H�H���)�O�R�Z�H�U�H�G���%�H�G�V�W�U�D�Z�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ������ ��

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ���� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Carex trisperma  �7�K�U�H�H���6�H�H�G�H�G���6�H�G�J�H�� �� ���� �� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Galium triflorum  �7�K�U�H�H���)�O�R�Z�H�U�H�G���%�H�G�V�W�U�D�Z�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ������ ��

��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Vaccinium vitis - idaea  �0�R�X�Q�W�D�L�Q���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ������ �� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �+�R�O�O�\�I�H�U�Q�� �� �� ����

Cladonia sp.  �5�H�L�Q�G�H�H�U���/�L�F�K�H�Q�� �� �� ����

Pleurozium schreberi  �6�F�K�U�H�E�H�U�¶�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Rubus chamaemorus  �&�O�R�X�G�E�H�U�U�\�� ���� �� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Vaccinium vitis - idaea  �0�R�X�Q�W�D�L�Q���&�U�D�Q�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ������ �� �� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U���6�H�G�J�H�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Polytrichum sp.  �+�R�O�O�\�I�H�U�Q�� �� �� ����

Cladonia sp.  �5�H�L�Q�G�H�H�U���/�L�F�K�H�Q�� �� �� ����

Pleurozium schreberi  �6�F�K�U�H�E�H�U�¶�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ����

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����
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 ��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� �� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

Mnium sp.  �/�H�D�I�\���0�R�V�V�� �� �� ����

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� �� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ����

Mnium sp.  �/�H�D�I�\���0�R�V�V�� �� �� ����
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ������ �� �� ��

Carex sp.  �6�H�G�J�H�� �� ���� �� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� �� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Fragaria vesca subsp. americana  �$�P�H�U�L�F�D�Q���:�R�R�G�O�D�Q�G���6�W�U�D�Z�E�H�U�U�\�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Mitella nuda  �1�D�N�H�G���0�L�W�U�H�Z�R�U�W�� �� ���� ��

Achillea borealis  �:�R�R�O�\���<�D�U�U�R�Z�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Luzula parviflora  �6�P�D�O�O���)�O�R�Z�H�U�H�G���:�R�R�G�U�X�V�K�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ������ �� ��

Pleurozium schreberi  �6�F�K�U�H�E�H�U�¶�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ���� ��

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Lonicera villosa  �0�R�X�Q�W�D�L�Q���)�O�\���+�R�Q�H�\�V�X�F�N�O�H�� ������ �� �� ��

Carex sp.  �6�H�G�J�H�� �� ���� �� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� �� ��

Equisetum sylvaticum  �:�R�R�G�O�D�Q�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Fragaria vesca subsp. americana  �$�P�H�U�L�F�D�Q���:�R�R�G�O�D�Q�G���6�W�U�D�Z�E�H�U�U�\�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Mitella nuda  �1�D�N�H�G���0�L�W�U�H�Z�R�U�W�� �� ���� ��

Achillea borealis  �:�R�R�O�\���<�D�U�U�R�Z�� �� ���� ��

Chamaenerion angustifolium  �)�L�U�H�Z�H�H�G�� �� ���� ��

Luzula parviflora  �6�P�D�O�O���)�O�R�Z�H�U�H�G���:�R�R�G�U�X�V�K�� �� ���� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ������ �� ��

Pleurozium schreberi  �6�F�K�U�H�E�H�U�¶�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ���� ��
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Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ������ �� �� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U���6�H�G�J�H�� �� ���� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ���� ��

�� ��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Salix pedicellaris  �%�R�J���:�L�O�O�R�Z�� ���� �� ��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� ��

Larix laricina  �7�D�P�D�U�D�F�N�� ���� �� ��

Kalmia polifolia  �3�D�O�H���%�R�J���/�D�X�U�H�O�� ���� �� ��

Vaccinium uliginosum  �$�O�S�L�Q�H���%�L�O�E�H�U�U�\�� ���� �� ��

Vaccinium oxycoccos  �6�P�D�O�O���&�U�D�Q�E�H�U�U�\�� ������ �� �� ��

Carex aquatilis  �:�D�W�H�U���6�H�G�J�H�� �� ���� �� ��

Carex limosa  �0�X�G���6�H�G�J�H�� �� ���� ��

Carex pauciflora  �)�H�Z���)�O�R�Z�H�U���6�H�G�J�H�� �� ���� ��

Juncus effusus  �6�R�I�W���5�X�V�K�� �� ���� ��

Maianthemum trifolium  �7�K�U�H�H���/�H�D�Y�H�G���)�D�O�V�H���6�R�O�R�P�R�Q�¶�V���6�H�D�O�� �� ���� ��

Sphagnum sp.  �6�S�K�D�J�Q�X�P�� �� �� ���� ��

Tomentypnum nitens  �*�R�O�G�H�Q���)�X�]�]�\���)�H�Q���0�R�V�V�� �� �� ���� ��
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��

Vegetation description (2018) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� �� ��

Agrostis mertensii  �1�R�U�W�K�H�U�Q���%�H�Q�W�J�U�D�V�V�� �� ���� �� ��

Cerastium alpinum  �$�O�S�L�Q�H���&�K�L�F�N�Z�H�H�G�� �� ���� �� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Luzula parviflora  �6�P�D�O�O���)�O�R�Z�H�U�H�G���:�R�R�G�U�X�V�K�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Equisetum arvense  �)�L�H�O�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Phleum alpinum  �$�O�S�L�Q�H���7�K�L�P�R�W�K�\�� �� ���� ��

Veronica wormskjoldii  �:�R�U�P�V�N�M�R�O�G�¶�V���$�O�S�L�Q�H���6�S�H�H�G�Z�H�O�O���� �� ������ �� ��

Mousse sp.  �0�R�V�V�� �� �� ���� ��

Mnium sp.  �/�H�D�I�\���0�R�V�V�� �� �� ����

Pleurozium schreberi  �6�F�K�U�H�E�H�U�¶�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ����

��

Vegetation description (2022) ��

�/�D�W�L�Q���1�D�P�H�� �(�Q�J�O�L�V�K���1�D�P�H��
�����R�I���&�R�Y�H�U��

�6�K�U�X�E�V�� �+�H�U�E�V�� �0�R�V�V��

Betula glandulosa  �*�O�D�Q�G�X�O�D�U���%�L�U�F�K�� ���� �� �� ��

Salix pellita  �6�D�W�L�Q�\���:�L�O�O�R�Z�� ���� �� �� ��

Rubus arcticus subsp.arcticus  �$�U�F�W�L�F���5�D�V�S�E�H�U�U�\�� ���� �� ��

Solidago macrophylla  �/�D�U�J�H���/�H�D�Y�H�G���*�R�O�G�H�Q�U�R�G�� �� ���� �� ��

Agrostis mertensii  �1�R�U�W�K�H�U�Q���%�H�Q�W�J�U�D�V�V�� �� ���� �� ��

Cerastium alpinum  �$�O�S�L�Q�H���&�K�L�F�N�Z�H�H�G�� �� ���� �� ��

Viola macloskeyi  �6�P�D�O�O���:�K�L�W�H���9�L�R�O�H�W�� �� ���� ��

Deschampsia cespitosa  �7�X�I�W�H�G���+�D�L�U�J�U�D�V�V�� �� ���� ��

Luzula parviflora  �6�P�D�O�O���)�O�R�Z�H�U�H�G���:�R�R�G�U�X�V�K�� �� ���� ��

Coptis trifolia  �*�R�O�G�W�K�U�H�D�G�� �� ���� ��

Petasites frigidus var. palmatus  �3�D�O�P�D�W�H���&�R�O�W�V�I�R�R�W�� �� ���� ��

Calamagrostis canadensis  �%�O�X�H�M�R�L�Q�W���5�H�H�G�J�U�D�V�V�� �� ���� ��

Cornus canadensis  �%�X�Q�F�K�E�H�U�U�\�� �� ���� ��

Equisetum arvense  �)�L�H�O�G���+�R�U�V�H�W�D�L�O�� �� ���� ��

Phleum alpinum  �$�O�S�L�Q�H���7�K�L�P�R�W�K�\�� �� ���� ��

Veronica wormskjoldii  �:�R�U�P�V�N�M�R�O�G�¶�V���$�O�S�L�Q�H���6�S�H�H�G�Z�H�O�O���� �� ������ �� ��

Mousse sp.  �0�R�V�V�� �� �� ���� ��

Mnium sp.  �/�H�D�I�\���0�R�V�V�� �� �� ����

Pleurozium schreberi  �6�F�K�U�H�E�H�U�¶�V���%�L�J���5�H�G���6�W�H�P���0�R�V�V�� �� �� ����
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Appendix II  

 

Wetland indicator  status data   
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�t�s�W�í�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ð �&�^�D�ì�ô �õ �ñ �î �í�ò �ñ�ò�U�î�ñ �ï�í�U�î�ñ �í�î�U�ñ
�t�s�W�í�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ð �&�^�D�ì�ô �õ �ñ �î �í�ò �ñ�ò�U�î�ñ �ï�í�U�î�ñ �í�î�U�ñ
�t�s�W�í�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ô �&�^�D�ì�ô �ó �ñ �ï �í�ñ �ð�ò�U�ò�ó �ï�ï�U�ï�ï �î�ì
�t�s�W�í�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ô �&�^�D�ì�ô �ô �ò �ï �í�ó �ð�ó�U�ì�ò �ï�ñ�U�î�õ �í�ó�U�ò�ñ
�t�s�W�î�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ì �&�^�D�ì�ô �í �õ �ñ �í�ñ �ò�U�ò�ó �ò�ì �ï�ï�U�ï�ï
�t�s�W�î�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ì �&�^�D�ì�ô �í �í�ì �ñ �í�ò �ò�U�î�ñ �ò�î�U�ñ �ï�í�U�î�ñ
�t�s�W�î�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�î �&�^�D�ì�ô �ï �ð �ï �í�ì �ï�ì �ð�ì �ï�ì
�t�s�W�î�î�z�î�ì�î�î �î�ì�î�î �t�s�W�î�î �&�^�D�ì�ô �ð �ñ �ï �í�î �ï�ï�U�ï�ï �ð�í�U�ò�ó �î�ñ
�t�s�W�î�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ð �&�^�D�ì�ô �î �ï �ñ �í�ì �î�ì �ï�ì �ñ�ì
�t�s�W�î�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ð �&�^�D�ì�ô �ï �ñ �ñ �í�ï �î�ï�U�ì�ô �ï�ô�U�ð�ò �ï�ô�U�ð�ò
�t�s�W�î�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ñ �&�^�D�ì�ô �ï �ð �ò �í�ï �î�ï�U�ì�ô �ï�ì�U�ó�ó �ð�ò�U�í�ñ
�t�s�W�î�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ñ �&�^�D�ì�ô �ï �ð �ò �í�ï �î�ï�U�ì�ô �ï�ì�U�ó�ó �ð�ò�U�í�ñ
�t�s�W�ì�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�î �&�^�D�í�ì �ï �ï �ï �õ �ï�ï�U�ï�ï �ï�ï�U�ï�ï �ï�ï�U�ï�ï
�t�s�W�ì�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�î �&�^�D�í�ì �ï �ï �ï �õ �ï�ï�U�ï�ï �ï�ï�U�ï�ï �ï�ï�U�ï�ï
�t�s�W�ì�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ð �&�^�D�í�ì �î �ó �ñ �í�ð �í�ð�U�î�õ �ñ�ì �ï�ñ�U�ó�í
�t�s�W�ì�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ð �&�^�D�í�ì �î �ó �ñ �í�ð �í�ð�U�î�õ �ñ�ì �ï�ñ�U�ó�í
�t�s�W�ï�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ì �&�^�D�í�ì �ñ �ñ �î �í�î �ð�í�U�ò�ó �ð�í�U�ò�ó �í�ò�U�ò�ó
�t�s�W�ï�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ì �&�^�D�í�ì �ñ �ñ �î �í�î �ð�í�U�ò�ó �ð�í�U�ò�ó �í�ò�U�ò�ó
�t�s�W�ï�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ð �&�^�D�í�ì �î �ñ �ò �í�ï �í�ñ�U�ï�ô �ï�ô�U�ð�ò �ð�ò�U�í�ñ
�t�s�W�ï�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ð �&�^�D�í�ì �î �ñ �ò �í�ï �í�ñ�U�ï�ô �ï�ô�U�ð�ò �ð�ò�U�í�ñ
�t�s�W�ï�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ñ �&�^�D�í�ì �í�ï �ð �î �í�õ �ò�ô�U�ð�î �î�í�U�ì�ñ �í�ì�U�ñ�ï
�t�s�W�ï�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ñ �&�^�D�í�ì �í�ï �ð �î �í�õ �ò�ô�U�ð�î �î�í�U�ì�ñ �í�ì�U�ñ�ï
�t�s�W�ì�ò�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ò �&�^�D�í�î �ì �î �ð �ò �ì �ï�ï�U�ï�ï �ò�ò�U�ò�ó
�t�s�W�ì�ò�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ò �&�^�D�í�î �ì �î �ð �ò �ì �ï�ï�U�ï�ï �ò�ò�U�ò�ó
�t�s�W�ì�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ó �&�^�D�í�î �î �ó �ñ �í�ð �í�ð�U�î�õ �ñ�ì �ï�ñ�U�ó�í
�t�s�W�ì�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ó �&�^�D�í�î �î �ó �ñ �í�ð �í�ð�U�î�õ �ñ�ì �ï�ñ�U�ó�í
�t�s�W�ì�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ô �&�^�D�í�î �ï �ï �ð �í�ì �ï�ì �ï�ì �ð�ì
�t�s�W�ì�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ô �&�^�D�í�î �ó �ñ �ð �í�ò �ð�ï�U�ó�ñ �ï�í�U�î�ñ �î�ñ
�t�s�W�ì�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�õ �&�^�D�í�î �ò �ð �ñ �í�ñ �ð�ì �î�ò�U�ò�ó �ï�ï�U�ï�ï
�t�s�W�ì�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�õ �&�^�D�í�î �ò �ð �ñ �í�ñ �ð�ì �î�ò�U�ò�ó �ï�ï�U�ï�ï
�t�s�W�í�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ì �&�^�D�í�î �ì �ï �ð �ó �ì �ð�î�U�ô�ò �ñ�ó�U�í�ð
�t�s�W�í�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ì �&�^�D�í�î �ì �ï �ð �ó �ì �ð�î�U�ô�ò �ñ�ó�U�í�ð
�t�s�W�í�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ï �&�^�D�í�î �î �ï �ï �ô �î�ñ �ï�ó�U�ñ �ï�ó�U�ñ
�t�s�W�í�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ï �&�^�D�í�î �î �ð �ï �õ �î�î�U�î�î �ð�ð�U�ð�ð �ï�ï�U�ï�ï
�t�s�W�í�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ó �&�^�D�í�î �ì �ï �ñ �ô �ì �ï�ó�U�ñ �ò�î�U�ñ
�t�s�W�í�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ó �&�^�D�í�î �ì �ï �ñ �ô �ì �ï�ó�U�ñ �ò�î�U�ñ
�t�s�W�í�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�õ �&�^�D�í�î �ð �ò �ñ �í�ñ �î�ò�U�ò�ó �ð�ì �ï�ï�U�ï�ï
�t�s�W�í�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�í�õ �&�^�D�í�î �ð �ó �ñ �í�ò �î�ñ �ð�ï�U�ó�ñ �ï�í�U�î�ñ
�t�s�W�î�í�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�í �&�^�D�í�î �î �ò �ò �í�ð �í�ð�U�î�õ �ð�î�U�ô�ò �ð�î�U�ô�ò
�t�s�W�î�í�z�î�ì�î�î �î�ì�î�î �t�s�W�î�í �&�^�D�í�î �î �ó �ò �í�ñ �í�ï�U�ï�ï �ð�ò�U�ò�ó �ð�ì
�t�s�W�î�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ï �&�^�D�í�î �ì �î �ð �ò �ì �ï�ï�U�ï�ï �ò�ò�U�ò�ó
�t�s�W�î�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ï �&�^�D�í�î �í �î �ð �ó �í�ð�U�î�õ �î�ô�U�ñ�ó �ñ�ó�U�í�ð
�t�s�W�ï�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�î �&�^�D�í�î �î �ï �î �ó �î�ô�U�ñ�ó �ð�î�U�ô�ò �î�ô�U�ñ�ó
�t�s�W�ï�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�î �&�^�D�í�î �î �ï �î �ó �î�ô�U�ñ�ó �ð�î�U�ô�ò �î�ô�U�ñ�ó
�t�s�W�ì�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�ï �&�^�D�í�ñ �ð �ó �ñ �í�ò �î�ñ �ð�ï�U�ó�ñ �ï�í�U�î�ñ
�t�s�W�ì�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ï �&�^�D�í�ñ �ð �ó �ñ �í�ò �î�ñ �ð�ï�U�ó�ñ �ï�í�U�î�ñ
�t�s�W�ì�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ñ �&�^�D�í�ñ �ð �ó �î �í�ï �ï�ì�U�ó�ó �ñ�ï�U�ô�ñ �í�ñ�U�ï�ô
�t�s�W�ì�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ñ �&�^�D�í�ñ �ð �ó �î �í�ï �ï�ì�U�ó�ó �ñ�ï�U�ô�ñ �í�ñ�U�ï�ô
�t�s�W�í�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�î �&�^�D�í�ñ �ò �í �ì �ó �ô�ñ�U�ó�í �í�ð�U�î�õ �ì
�t�s�W�í�î�z�î�ì�î�î �î�ì�î�î �t�s�W�í�î �&�^�D�í�ñ �ó �í �ì �ô �ô�ó�U�ñ �í�î�U�ñ �ì
�t�s�W�î�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ó �&�^�D�í�ñ �î �ï �ð �õ �î�î�U�î�î �ï�ï�U�ï�ï �ð�ð�U�ð�ð
�t�s�W�î�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ó �&�^�D�í�ñ �î �ï �ð �õ �î�î�U�î�î �ï�ï�U�ï�ï �ð�ð�U�ð�ð
�t�s�W�î�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ô �&�^�D�í�ñ �ó �ñ �ï �í�ñ �ð�ò�U�ò�ó �ï�ï�U�ï�ï �î�ì
�t�s�W�î�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ô �&�^�D�í�ñ �ó �ñ �ï �í�ñ �ð�ò�U�ò�ó �ï�ï�U�ï�ï �î�ì
�t�s�W�î�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�õ �&�^�D�í�ñ �ð �ò �î �í�î �ï�ï�U�ï�ï �ñ�ì �í�ò�U�ò�ó
�t�s�W�î�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�õ �&�^�D�í�ñ �ð �ò �î �í�î �ï�ï�U�ï�ï �ñ�ì �í�ò�U�ò�ó
�t�s�W�ï�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ï �&�^�D�í�ñ �ó �ò �î �í�ñ �ð�ò�U�ò�ó �ð�ì �í�ï�U�ï�ï
�t�s�W�ï�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ï �&�^�D�í�ñ �ó �ò �î �í�ñ �ð�ò�U�ò�ó �ð�ì �í�ï�U�ï�ï
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�t�s�W�í�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ð �&�^�D�ì�ô
�t�s�W�í�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ð �&�^�D�ì�ô
�t�s�W�í�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ô �&�^�D�ì�ô
�t�s�W�í�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ô �&�^�D�ì�ô
�t�s�W�î�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ì �&�^�D�ì�ô
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�t�s�W�î�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ô �&�^�D�í�ñ
�t�s�W�î�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ô �&�^�D�í�ñ
�t�s�W�î�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�õ �&�^�D�í�ñ
�t�s�W�î�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�õ �&�^�D�í�ñ
�t�s�W�ï�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ï �&�^�D�í�ñ
�t�s�W�ï�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ï �&�^�D�í�ñ
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�ì �ì �ì

�r�í �r�í �ì

�ì �r�í �ì

�r�í �r�í �ì

�r�í �r�î �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�r�ð �r�î �ì

�ì �ì �ì

�ì �ì �ì

�ì �r�í �ì

�ì �ì �ì

�ì �r�í �ì

�ì �r�í �ì

�r�í �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�r�í �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì

�ì �ì �ì
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Species diversity data
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�t�s�W�ì�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�î �&�^�D�í�ì �ì �ñ�U�ô �ì
�t�s�W�ì�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�î �&�^�D�í�ì �ì �ñ�U�ô �ì
�t�s�W�ì�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�ï �&�^�D�í�ñ �ì �ì �ì
�t�s�W�ì�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ï �&�^�D�í�ñ �ì �ì �ì
�t�s�W�ì�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ð �&�^�D�í�ì �ì �ì �ì
�t�s�W�ì�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ð �&�^�D�í�ì �ì �ì �ì
�t�s�W�ì�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ñ �&�^�D�í�ñ �ì �ì �ì
�t�s�W�ì�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ñ �&�^�D�í�ñ �ì �ì �ì
�t�s�W�ì�ò�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ò �&�^�D�í�î �ì �ì �ì
�t�s�W�ì�ò�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ò �&�^�D�í�î �ì �ì �ì
�t�s�W�ì�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ó �&�^�D�í�î �ì �ì �ì
�t�s�W�ì�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ó �&�^�D�í�î �ì �ì �ì
�t�s�W�ì�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ô �&�^�D�í�î �ì �ì �ì
�t�s�W�ì�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ô �&�^�D�í�î �ì �ì �ì
�t�s�W�ì�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�õ �&�^�D�í�î �ì �ì �ì
�t�s�W�ì�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�õ �&�^�D�í�î �ì �ì �ì
�t�s�W�í�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ì �&�^�D�í�î �ì �ì �ì
�t�s�W�í�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ì �&�^�D�í�î �ì �ì �ì
�t�s�W�í�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�î �&�^�D�í�ñ �ì �ì �ì
�t�s�W�í�î�z�î�ì�î�î �î�ì�î�î �t�s�W�í�î �&�^�D�í�ñ �ì �ì �ì
�t�s�W�í�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ï �&�^�D�í�î �ì �ì �ì
�t�s�W�í�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ï �&�^�D�í�î �ì �ì �ì
�t�s�W�í�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ð �&�^�D�ì�ô �ì �ì �ì
�t�s�W�í�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ð �&�^�D�ì�ô �ì �ì �ì
�t�s�W�í�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ó �&�^�D�í�î �ì �ì �ó�ï�U�ò�ô
�t�s�W�í�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ó �&�^�D�í�î �ì �ì �ó�ï�U�ò�ô
�t�s�W�í�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ô �&�^�D�ì�ô �ì �ì �ì
�t�s�W�í�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ô �&�^�D�ì�ô �ì �ì �ì
�t�s�W�í�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�õ �&�^�D�í�î �ì �ì�U�ò�ñ �ì
�t�s�W�í�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�í�õ �&�^�D�í�î �ì �ì�U�ò�ï �ì
�t�s�W�î�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ì �&�^�D�ì�ô �ì �ì �ì
�t�s�W�î�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ì �&�^�D�ì�ô �ì �ì �ì
�t�s�W�î�í�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�í �&�^�D�í�î �ì �ì �ì
�t�s�W�î�í�z�î�ì�î�î �î�ì�î�î �t�s�W�î�í �&�^�D�í�î �ì �ì �ì
�t�s�W�î�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�î �&�^�D�ì�ô �ì �ì �ì
�t�s�W�î�î�z�î�ì�î�î �î�ì�î�î �t�s�W�î�î �&�^�D�ì�ô �ì �ì �ì
�t�s�W�î�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ï �&�^�D�í�î �ì �ì �ì
�t�s�W�î�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ï �&�^�D�í�î �ì �ì �ì
�t�s�W�î�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ð �&�^�D�ì�ô �ì �ì �í�ò
�t�s�W�î�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ð �&�^�D�ì�ô �ì �ì �í�î�U�ñ
�t�s�W�î�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ñ �&�^�D�ì�ô �ì �ì �ì
�t�s�W�î�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ñ �&�^�D�ì�ô �ì �ì �ì
�t�s�W�î�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ó �&�^�D�í�ñ �ì �ì �ì
�t�s�W�î�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ó �&�^�D�í�ñ �ì �ì �ì
�t�s�W�î�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ô �&�^�D�í�ñ �ì �ì �ì
�t�s�W�î�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ô �&�^�D�í�ñ �ì �ì �ì
�t�s�W�î�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�õ �&�^�D�í�ñ �ì �ì �ì
�t�s�W�î�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�õ �&�^�D�í�ñ �ì �ì �ì
�t�s�W�ï�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ì �&�^�D�í�ì �ì �ì �ì
�t�s�W�ï�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ì �&�^�D�í�ì �ì �ì �ì
�t�s�W�ï�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�î �&�^�D�í�î �ì �ì �ì
�t�s�W�ï�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�î �&�^�D�í�î �ì �ì �ì
�t�s�W�ï�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ï �&�^�D�í�ñ �ï�U�ñ�ð �ì �ì
�t�s�W�ï�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ï �&�^�D�í�ñ �ï�U�ñ�ð �ì �ì
�t�s�W�ï�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ð �&�^�D�í�ì �ì �ì �ì
�t�s�W�ï�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ð �&�^�D�í�ì �ì �ì �ì
�t�s�W�ï�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ñ �&�^�D�í�ì �ì �í�ñ�U�î�ï �ì
�t�s�W�ï�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ñ �&�^�D�í�ì �ì �í�ñ�U�î�ï �ì



�/�� �Ç�����Œ�•�š���š�]�}�v�����}�š�Ç�‰��
�t�s�W�ì�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�î �&�^�D�í�ì
�t�s�W�ì�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�î �&�^�D�í�ì
�t�s�W�ì�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�ï �&�^�D�í�ñ
�t�s�W�ì�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ï �&�^�D�í�ñ
�t�s�W�ì�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ð �&�^�D�í�ì
�t�s�W�ì�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ð �&�^�D�í�ì
�t�s�W�ì�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ñ �&�^�D�í�ñ
�t�s�W�ì�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ñ �&�^�D�í�ñ
�t�s�W�ì�ò�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ò �&�^�D�í�î
�t�s�W�ì�ò�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ò �&�^�D�í�î
�t�s�W�ì�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ó �&�^�D�í�î
�t�s�W�ì�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ó �&�^�D�í�î
�t�s�W�ì�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ô �&�^�D�í�î
�t�s�W�ì�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ô �&�^�D�í�î
�t�s�W�ì�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�õ �&�^�D�í�î
�t�s�W�ì�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�õ �&�^�D�í�î
�t�s�W�í�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ì �&�^�D�í�î
�t�s�W�í�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ì �&�^�D�í�î
�t�s�W�í�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�î �&�^�D�í�ñ
�t�s�W�í�î�z�î�ì�î�î �î�ì�î�î �t�s�W�í�î �&�^�D�í�ñ
�t�s�W�í�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ï �&�^�D�í�î
�t�s�W�í�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ï �&�^�D�í�î
�t�s�W�í�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ð �&�^�D�ì�ô
�t�s�W�í�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ð �&�^�D�ì�ô
�t�s�W�í�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ó �&�^�D�í�î
�t�s�W�í�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ó �&�^�D�í�î
�t�s�W�í�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ô �&�^�D�ì�ô
�t�s�W�í�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ô �&�^�D�ì�ô
�t�s�W�í�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�õ �&�^�D�í�î
�t�s�W�í�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�í�õ �&�^�D�í�î
�t�s�W�î�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ì �&�^�D�ì�ô
�t�s�W�î�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ì �&�^�D�ì�ô
�t�s�W�î�í�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�í �&�^�D�í�î
�t�s�W�î�í�z�î�ì�î�î �î�ì�î�î �t�s�W�î�í �&�^�D�í�î
�t�s�W�î�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�î �&�^�D�ì�ô
�t�s�W�î�î�z�î�ì�î�î �î�ì�î�î �t�s�W�î�î �&�^�D�ì�ô
�t�s�W�î�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ï �&�^�D�í�î
�t�s�W�î�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ï �&�^�D�í�î
�t�s�W�î�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ð �&�^�D�ì�ô
�t�s�W�î�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ð �&�^�D�ì�ô
�t�s�W�î�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ñ �&�^�D�ì�ô
�t�s�W�î�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ñ �&�^�D�ì�ô
�t�s�W�î�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ó �&�^�D�í�ñ
�t�s�W�î�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ó �&�^�D�í�ñ
�t�s�W�î�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ô �&�^�D�í�ñ
�t�s�W�î�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ô �&�^�D�í�ñ
�t�s�W�î�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�õ �&�^�D�í�ñ
�t�s�W�î�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�õ �&�^�D�í�ñ
�t�s�W�ï�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ì �&�^�D�í�ì
�t�s�W�ï�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ì �&�^�D�í�ì
�t�s�W�ï�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�î �&�^�D�í�î
�t�s�W�ï�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�î �&�^�D�í�î
�t�s�W�ï�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ï �&�^�D�í�ñ
�t�s�W�ï�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ï �&�^�D�í�ñ
�t�s�W�ï�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ð �&�^�D�í�ì
�t�s�W�ï�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ð �&�^�D�í�ì
�t�s�W�ï�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ñ �&�^�D�í�ì
�t�s�W�ï�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ñ �&�^�D�í�ì
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�ì �î�ô�U�õ�õ �ì �ì
�ì �î�ô�U�õ�õ �ì �ì

�î�ì�U�ñ�õ �ô �ì �ì
�î�ì�U�ñ�õ �ô �ì �ì
�î�õ�U�ï�ñ �ì �ì �ì
�î�õ�U�ï�ñ �ì �ì �ì
�ð�î�U�ò�ô �ì �ì �ì
�ð�î�U�ò�ô �ì �ì �ì

�ì �ì �ì �ì
�ì �ì �ì �ì

�ð�ñ�U�ð�ñ �ì �ó�U�ï�î �ì
�ð�ñ�U�ð�ñ �ì �ó�U�ï�î �ì
�ò�ð�U�ñ�î �ì �ï�U�ñ�í �ì
�î�ô�U�í�ó �ì �ò�U�î�ñ �ì
�ï�ð�U�ð�ô �ì �ì �ì
�ð�ð�U�ð�ð �ì �ì �ì

�ì �ì �ì �ì
�ì �ì �ì �ì

�í�ì�ì �ì �ì �ì
�í�ì�ì �ì �ì �ì

�î�ï�U�î�ò �ì �ò�ò�U�ò�ó �ì
�î�î�U�ó�ï �ì �ò�ò�U�ò�ó �ì
�õ�U�ò�ð �õ�U�ò�ô �ì �í�ò�U�í�ï

�í�í�U�ó�ò �õ�U�ò�ô �ì �í�ò�U�í�ï
�ì �ì �ì �ì
�ì �ì �ì �ì

�ð�ì �í�í�U�í�í �ì �ì
�ð�ì �í�ì�U�ò�ð �ì �ì
�ì �ì �ì �ì
�ì �ì �ì �ì

�î�ô�U�ñ�ó �ì �ñ�U�î�ò �ì
�í�í�U�ó�ò �ì �ñ�U�î�ò �ì

�ì �ì �ì �ì
�ì �ì �ì �ì

�ð�ô�U�ð�ô �ì �ì �ì
�ï�ó�U�î�í �ì �ì �ì

�ì �ì �ì �ì
�ñ�ì �ì �ì �ì
�ì �ì �ì �ì
�ì �ì �ì �ì

�î�ï�U�ì�ô �ì �ì �ì
�î�ï�U�ì�ô �ì �ì �ì
�í�ô�U�í�ô �ì �ì �ì
�í�ô�U�í�ô �ì �ì �ì
�ñ�ó�U�ò�õ �ï�U�ó �ì �ì
�ñ�ó�U�ò�õ �ï�U�ó �ì �ì
�í�ì�U�ï�í �ñ�U�ì�ô �ì �ì
�í�ì�U�ï�í �ñ�U�ì�ô �ì �ì
�í�ï�U�í �ì �ì �ì
�í�ï�U�í �ì �ì �ì

�ì �í�î�U�ñ �ô�ó�U�ñ �ì
�ì �í�î�U�ñ �ô�ó�U�ñ �ì
�ì �ñ�U�ï�í �ì �ì
�ì �ñ�U�ï�í �ì �ì

�î�î�U�ô�ò �ì �ó�í�U�ð�ï �ì
�î�î�U�ô�ò �ì �ó�í�U�ð�ï �ì
�ð�õ�U�ì�î �î�U�ì�ï �ì �ì
�ð�õ�U�ì�î �î�U�ì�ï �ì �ì



�/�� �Ç�����Œ�•�š���š�]�}�v�����}�š�Ç�‰��
�t�s�W�ì�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�î �&�^�D�í�ì
�t�s�W�ì�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�î �&�^�D�í�ì
�t�s�W�ì�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ì�ï �&�^�D�í�ñ
�t�s�W�ì�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ï �&�^�D�í�ñ
�t�s�W�ì�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ð �&�^�D�í�ì
�t�s�W�ì�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ð �&�^�D�í�ì
�t�s�W�ì�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ñ �&�^�D�í�ñ
�t�s�W�ì�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ñ �&�^�D�í�ñ
�t�s�W�ì�ò�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ò �&�^�D�í�î
�t�s�W�ì�ò�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ò �&�^�D�í�î
�t�s�W�ì�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ó �&�^�D�í�î
�t�s�W�ì�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ó �&�^�D�í�î
�t�s�W�ì�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�ô �&�^�D�í�î
�t�s�W�ì�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�ô �&�^�D�í�î
�t�s�W�ì�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ì�õ �&�^�D�í�î
�t�s�W�ì�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�ì�õ �&�^�D�í�î
�t�s�W�í�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ì �&�^�D�í�î
�t�s�W�í�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ì �&�^�D�í�î
�t�s�W�í�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�î �&�^�D�í�ñ
�t�s�W�í�î�z�î�ì�î�î �î�ì�î�î �t�s�W�í�î �&�^�D�í�ñ
�t�s�W�í�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�í�ï �&�^�D�í�î
�t�s�W�í�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ï �&�^�D�í�î
�t�s�W�í�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ð �&�^�D�ì�ô
�t�s�W�í�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ð �&�^�D�ì�ô
�t�s�W�í�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ó �&�^�D�í�î
�t�s�W�í�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ó �&�^�D�í�î
�t�s�W�í�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�ô �&�^�D�ì�ô
�t�s�W�í�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�í�ô �&�^�D�ì�ô
�t�s�W�í�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�í�õ �&�^�D�í�î
�t�s�W�í�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�í�õ �&�^�D�í�î
�t�s�W�î�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ì �&�^�D�ì�ô
�t�s�W�î�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ì �&�^�D�ì�ô
�t�s�W�î�í�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�í �&�^�D�í�î
�t�s�W�î�í�z�î�ì�î�î �î�ì�î�î �t�s�W�î�í �&�^�D�í�î
�t�s�W�î�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�î �&�^�D�ì�ô
�t�s�W�î�î�z�î�ì�î�î �î�ì�î�î �t�s�W�î�î �&�^�D�ì�ô
�t�s�W�î�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�î�ï �&�^�D�í�î
�t�s�W�î�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ï �&�^�D�í�î
�t�s�W�î�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ð �&�^�D�ì�ô
�t�s�W�î�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ð �&�^�D�ì�ô
�t�s�W�î�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ñ �&�^�D�ì�ô
�t�s�W�î�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ñ �&�^�D�ì�ô
�t�s�W�î�ó�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ó �&�^�D�í�ñ
�t�s�W�î�ó�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ó �&�^�D�í�ñ
�t�s�W�î�ô�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�ô �&�^�D�í�ñ
�t�s�W�î�ô�z�î�ì�î�î �î�ì�î�î �t�s�W�î�ô �&�^�D�í�ñ
�t�s�W�î�õ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�î�õ �&�^�D�í�ñ
�t�s�W�î�õ�z�î�ì�î�î �î�ì�î�î �t�s�W�î�õ �&�^�D�í�ñ
�t�s�W�ï�ì�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ì �&�^�D�í�ì
�t�s�W�ï�ì�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ì �&�^�D�í�ì
�t�s�W�ï�î�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�î �&�^�D�í�î
�t�s�W�ï�î�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�î �&�^�D�í�î
�t�s�W�ï�ï�z�î�ì�í�ô �î�ì�í�ô �t�s�W�ï�ï �&�^�D�í�ñ
�t�s�W�ï�ï�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ï �&�^�D�í�ñ
�t�s�W�ï�ð�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ð �&�^�D�í�ì
�t�s�W�ï�ð�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ð �&�^�D�í�ì
�t�s�W�ï�ñ�z�î�ì�í�ô�î�ì�í�ô �t�s�W�ï�ñ �&�^�D�í�ì
�t�s�W�ï�ñ�z�î�ì�î�î �î�ì�î�î �t�s�W�ï�ñ �&�^�D�í�ì

�����Œ���Æ�z�o�]�u�}�•�������Œ���Æ�z�u���P���o�o���v�]���������Œ���Æ�z�}�o�]�P�}�•�‰���Œ�u�������Œ���Æ�z�‰���µ���]�(�o�}�Œ�������Œ���Æ�z�Œ�}�•�š�Œ���š��
�ì �î�í�U�ó�ð �ì �ì �ì
�ì �î�í�U�ó�ð �ì �ì �ì
�ì �ì �ì �î�ì �ì
�ì �ì �ì �î�ì �ì

�î�î�U�ó�ï �ì �ì �î�î�U�ó�ï �ì
�î�î�U�ó�ï �ì �ì �î�î�U�ó�ï �ì

�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì

�ï�ó�U�ì�ð �ì �ì �ì �ó�U�ð�í
�ï�ó�U�ì�ð �ì �ì �ì �ó�U�ð�í
�î�ð�U�ï�õ �ì �í�î�U�î �ì �ì
�î�ð�U�ï�õ �ì �í�î�U�î �ì �ì

�ì �ì �ì �í�ó�U�ñ�ð �ì
�ì �ì �ì �ï�í�U�î�ñ �ì

�î�õ�U�ð�í �ì �î�î�U�ì�ò �í�ð�U�ó�í �ì
�î�ó�U�ð �ì �î�ì�U�ñ�ñ �í�ï�U�ó �ì

�ñ�ì �ì �ì �ì �ï�ì
�ñ�ì �ì �ì �ì �ï�ì
�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì

�ï�ï�U�ï�ï �ì �ì �ì �ì
�ï�ï�U�ï�ï �ì �ì �ì �ì

�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì

�ñ�ñ�U�ñ�ò �ì �í�í�U�í�í �ì �ì
�ñ�ñ�U�ñ�ò �ì �í�í�U�í�í �ì �ì

�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì

�í�õ�U�ð�ô �ì �ì �ì �ì
�í�ô�U�õ�õ �ì �ì �ì �ì

�ì �ì �ì �ô�U�ó�ó �ì
�ì �ì �ì �ô�U�ó�ó �ì

�ï�ì�U�õ�ï �ì �ì �ð�U�í�î �ì
�ï�ì�U�õ�ï �ì �ì �ð�U�í�î �ì
�î�ì�U�ô�ï �ì �ì �í�î�U�ñ �ì
�î�ì�U�ô�ï �ì �ì �í�î�U�ñ �ì
�ñ�ó�U�í�ð �ì �ì �ì �ì
�ñ�ó�U�í�ð �ì �ì �ì �ì
�ð�ñ�U�ð�ñ �ì �ì �õ�U�ì�õ �ì
�ð�ñ�U�ð�ñ �ì �ì �õ�U�ì�õ �ì
�î�ð�U�ï�õ �ì �ì �ì �ó�U�ï�î
�î�ð�U�ï�õ �ì �ì �ì �ó�U�ï�î
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�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì
�ì �ì �ì �í�ì�ì �ì
�ì �ì �ì �í�ì�ì �ì
�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì

�í�ð�U�î�õ �ì �ì �ô�U�ñ�ó �ì
�í�ð�U�î�õ �ì �ì �ô�U�ñ�ó �ì

�ì �ì �ì �ì �ì
�ì �ì �ì �ì �ì
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