
 

 

 
 
 

 
 
 

 

�+�L�J�K�Z�D�\�����������D�Q�G���+�L�J�K�Z�D�\��������
�,�Q�W�H�U�F�K�D�Q�J�H��-���,�Q�W�H�U�L�P���,�P�S�U�R�Y�H�P�H�Q�W�V�� 
�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\��
�5�H�S�R�U�W���$�G�G�H�Q�G�X�P�� 
�:���2��������-����������  
�+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H��
�-�X�Q�F�W�L�R�Q���D�W���+�L�J�K�Z�D�\�������� 
�&�O�D�V�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���D�Q�G���3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���6�W�X�G�\���8�S�G�D�W�H�� 
 
 
�2�Q�W�D�U�L�R���0�L�Q�L�V�W�U�\���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q 
 
 
  
  
 
 
 
 
 
 
 
 
 
 

�0�D�U�F�K���������� 
 
 
 
November 22 2016 

 



Highway 400 and Highway 89 Interchange - 
Interim Improvements Transportation 
Environmental Study Report Addendum 

 
 

  
  

 

Prepared for:  Ontario Ministry of Transportation  W.O. 06-20016  
 

AECOM 
 
 

 
 

 

�3�U�H�S�D�U�H�G���E�\     

 
 
 
 
 

    

�6�D�U�D�K���6�F�K�P�L�H�G�����%���6�F�����%���(�G 
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���3�O�D�Q�Q�H�U 
�$�(�&�2�0 

 �7�\�O�H�U���'�U�\�J�D�V�����%���$���$ 
�6�H�Q�L�R�U���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���3�O�D�Q�Q�H�U�� 
�$�(�&�2�0 

  

 
 
 

  
 
 

  

�.�D�U�H�Q���&�R�R�S�H�U�����3���(�Q�J 
�'�H�S�X�W�\���3�U�R�M�H�F�W���0�D�Q�D�J�H�U 
�$�(�&�2�0 

 �7�L�P���6�R�U�R�F�K�L�Q�V�N�\�����3���(�Q�J 
�3�U�R�M�H�F�W���0�D�Q�D�J�H�U 
�$�(�&�2�0 

  

 

  



Highway 400 and Highway 89 Interchange - 
Interim Improvements Transportation 
Environmental Study Report Addendum 

 
 

  
  

 

Prepared for:  Ontario Ministry of Transportation  W.O. 06-20016  
 

AECOM 
 
 

 

�3�U�H�S�D�U�H�G���I�R�U�� 

�2�Q�W�D�U�L�R���0�L�Q�L�V�W�U�\���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���� 
�&�H�Q�W�U�D�O���5�H�J�L�R�Q 
���������6�L�U���:�L�O�O�L�D�P���+�H�D�U�V�W���$�Y�H�Q�X�H�� 
�7�R�U�R�Q�W�R�����2�Q�W�D�U�L�R���0���0�����%�� 
 
 

�3�U�H�S�D�U�H�G���E�\�� 

 
 
���$�(�&�2�0���&�D�Q�D�G�D���/�W�G�� 
�������/�H�H�N���&�U�H�V�F�H�Q�W�������W�K���)�O�R�R�U 
�5�L�F�K�P�R�Q�G���+�L�O�O�����2�1���/���%�����1�� 
�&�D�Q�D�G�D 
 
�7����������������������������  
�)���������������������������� 
�D�H�F�R�P���F�R�P 
 

�� 

 
 

 

 

 

 

 

 

 
�‹�������������$�(�&�2�0���&�D�Q�D�G�D���/�W�G�������$�O�O���5�L�J�K�W�V���5�H�V�H�U�Y�H�G�� �� 

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

  



Highway 400 and Highway 89 Interchange - 
Interim Improvements Transportation 
Environmental Study Report Addendum 

 
 

  
  

 

Prepared for:  Ontario Ministry of Transportation  W.O. 06-20016  
 

AECOM 
 
 

�(�[�H�F�X�W�L�Y�H���6�X�P�P�D�U�\ 

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

�$���V�W�X�G�\���X�S�G�D�W�H���L�V���L�Q���S�U�R�J�U�H�V�V���I�R�U���W�K�H���D�S�S�U�R�Y�H�G���S�O�D�Q���R�X�W�O�L�Q�H�G���L�Q���W�K�H�������������7�U�D�Q�V�S�R�U�W�D�W�L�R�Q��
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W�����7�(�6�5�����W�R���D�G�G�U�H�V�V���I�X�W�X�U�H�����������������W�U�D�I�I�L�F���S�U�R�M�H�F�W�L�R�Q�V�����D�Q�G��
�D�V�V�R�F�L�D�W�H�G���F�D�S�D�F�L�W�\�����R�S�H�U�D�W�L�R�Q�D�O���D�Q�G���V�D�I�H�W�\���Q�H�H�G�V�����7�K�H���V�W�X�G�\���X�S�G�D�W�H���Z�L�O�O���F�R�Q�I�L�U�P���W�K�H��
�O�R�Q�J-�W�H�U�P���Q�H�H�G�V���I�R�U���W�K�H���+�L�J�K�Z�D�\�����������F�R�U�U�L�G�R�U���I�U�R�P�������N�P���V�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H��
�-�X�Q�F�W�L�R�Q���D�W���+�L�J�K�Z�D�\���������V�R���W�K�D�W���U�H�K�D�E�L�O�L�W�D�W�L�R�Q���L�Q�Y�H�V�W�P�H�Q�W�V���D�U�H���P�D�G�H���Z�L�W�K���N�Q�R�Z�O�H�G�J�H���R�I��
�W�K�H���O�R�Q�J-�W�H�U�P���Y�L�V�L�R�Q���I�R�U���W�K�H���F�R�U�U�L�G�R�U���� 

�7�K�H���V�W�X�G�\���X�S�G�D�W�H���L�V���I�R�O�O�R�Z�L�Q�J���W�K�H���D�S�S�U�R�Y�H�G���S�O�D�Q�Q�L�Q�J���S�U�R�F�H�V�V���I�R�U���D���*�U�R�X�S���µ�%�¶���S�U�R�M�H�F�W��
�X�Q�G�H�U���W�K�H���0�7�2���&�O�D�V�V�����(�$�����I�R�U���3�U�R�Y�L�Q�F�L�D�O���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���)�D�F�L�O�L�W�L�H�V���������������������7�K�H���S�U�R�M�H�F�W��
�O�L�P�L�W�V���D�U�H���Z�L�W�K�L�Q���W�K�H���7�R�Z�Q���R�I���,�Q�Q�L�V�I�L�O�����&�L�W�\���R�I���%�D�U�U�L�H�����D�Q�G���W�K�H���7�R�Z�Q�V�K�L�S���R�I���6�S�U�L�Q�J�Z�D�W�H�U��
�Z�L�W�K�L�Q���6�L�P�F�R�H���&�R�X�Q�W�\�����2�Q�W�D�U�L�R���� 

�7�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���F�R�P�S�R�Q�H�Q�W���R�I���W�K�L�V���V�W�X�G�\���L�V���E�H�L�Q�J���D�G�Y�D�Q�F�H�G����
�D�V���W�K�H���H�[�L�V�W�L�Q�J���+�L�J�K�Z�D�\���������%�U�L�G�J�H���R�Y�H�U���+�L�J�K�Z�D�\�����������L�V���������\�H�D�U�V���R�O�G�����F�R�Q�V�W�U�X�F�W�H�G���L�Q��
���� ���� �����D�Q�G���L�V���F�X�U�U�H�Q�W�O�\���V�F�K�H�G�X�O�H�G���I�R�U���U�H�S�O�D�F�H�P�H�Q�W���L�Q�������������D�V���S�H�U���0�7�2�¶�V���+�L�J�K�Z�D�\�V��
�3�U�R�J�U�D�P�� 

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

�/�R�Q�J-�W�H�U�P���,�P�S�U�R�Y�H�P�H�Q�W�V 

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

�7�K�H���W�L�P�L�Q�J���I�R�U���X�Q�G�H�U�W�D�N�L�Q�J���G�H�W�D�L�O���G�H�V�L�J�Q���D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���X�O�W�L�P�D�W�H�����O�R�Q�J-�W�H�U�P����
�+�L�J�K�Z�D�\�����������Z�L�G�H�Q�L�Q�J���W�K�U�R�X�J�K���W�K�L�V���V�H�F�W�L�R�Q���R�I���W�K�H���F�R�U�U�L�G�R�U���K�D�V���\�H�W���W�R���E�H���G�H�W�H�U�P�L�Q�H�G����
�K�R�Z�H�Y�H�U�����D�J�L�Q�J���H�O�H�P�H�Q�W�V���R�I���W�K�H���H�[�L�V�W�L�Q�J���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���P�D�\���E�H���V�X�E�M�H�F�W���W�R���L�Q�W�H�U�L�P��
�L�P�S�U�R�Y�H�P�H�Q�W�V�����6�W�U�X�F�W�X�U�H�V���L�Q���Q�H�H�G���R�I���U�H�S�O�D�F�H�P�H�Q�W���Z�L�O�O���E�H���U�H�S�O�D�F�H�G���W�R���D�F�F�R�P�P�R�G�D�W�H���W�K�H��
�X�O�W�L�P�D�W�H���+�L�J�K�Z�D�\�����������Z�L�G�H�Q�L�Q�J���U�H�F�R�P�P�H�Q�G�H�G���D�V���S�D�U�W���R�I���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\����������
�,�P�S�U�R�Y�H�P�H�Q�W�V���6�W�X�G�\���8�S�G�D�W�H���� 

�,�Q�W�H�U�L�P���,�P�S�U�R�Y�H�P�H�Q�W�V 

�7�K�H���H�[�L�V�W�L�Q�J���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������%�U�L�G�J�H���D�Q�G���,�Q�W�H�U�F�K�D�Q�J�H���Z�L�O�O���Q�R�W���D�F�F�R�P�P�R�G�D�W�H��
�W�K�H���I�X�W�X�U�H���+�L�J�K�Z�D�\�����������Z�L�G�H�Q�L�Q�J�����Z�K�L�F�K���P�H�D�Q�V���W�K�D�W���W�K�H���E�U�L�G�J�H���Z�L�O�O���H�Y�H�Q�W�X�D�O�O�\���Q�H�H�G���W�R��
�E�H���U�H�S�O�D�F�H�G�����D�V���L�G�H�Q�W�L�I�L�H�G���L�Q���W�K�H�������������+�L�J�K�Z�D�\�����������7�(�6�5�������$�V���W�K�H���+�L�J�K�Z�D�\���������%�U�L�G�J�H��
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�R�Y�H�U���+�L�J�K�Z�D�\�����������L�V���V�F�K�H�G�X�O�H�G���I�R�U���U�H�S�O�D�F�H�P�H�Q�W�����W�K�H���U�H�S�O�D�F�H�P�H�Q�W���V�W�U�X�F�W�X�U�H���Z�L�O�O���E�H���E�X�L�O�W��
�W�R���D�F�F�R�P�P�R�G�D�W�H���W�K�H���I�X�W�X�U�H���+�L�J�K�Z�D�\�����������Z�L�G�H�Q�L�Q�J���D�O�R�Q�J���Z�L�W�K���L�Q�W�H�U�L�P���L�P�S�U�R�Y�H�P�H�Q�W�V���R�W��
�W�K�H���L�Q�W�H�U�F�K�D�Q�J�H�� 

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

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

�x �0�L�Q�R�U���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G���D�Q�G���U�H�O�R�F�D�W�L�R�Q���R�I���W�K�H���F�R�P�P�X�W�H�U���S�D�U�N�L�Q�J���O�R�W���W�R��
�W�K�H���Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W�����D�Q�G���� 

�x �8�S�J�U�D�G�H���W�K�H���V�L�Q�J�O�H���O�D�Q�H���H�[�L�W���U�D�P�S�V���I�U�R�P���+�L�J�K�Z�D�\�����������W�R���+�L�J�K�Z�D�\���������W�R���W�Z�R-
�O�D�Q�H���H�[�L�W���U�D�P�S�V���� 

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

�3�X�U�S�R�V�H���R�I���W�K�L�V���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W�����7�(�6�5�����$�G�G�H�Q�G�X�P 

The Class EA requires that a Transportation Environmental Study Report (TESR) 
Addendum be prepared if significant design changes are identified compared to the 
proposed improvements put forth in the Preliminary Design TESR. This TESR 
Addendum has been prepared to document the changes to the recommended plan 
(interim improvements) for the Highway 400 / Highway 89 Interchange outlined in the 
TESR (April 2004) for the Highway 400 Planning and Preliminary Design Study from 1 
km South of Highway 89 Northerly 30 km to the Junction at Highway 11 (G.W.P. 30-95-
00). The TESR Addendum includes a discussion on the need for improvements at the 
Highway 400 / Highway 89 Interchange, the generation, assessment and evaluation of 
alternatives, the recommended plan, a summary of environmental issues and potential 
mitigation measures, a summary of consultation undertaken throughout the study, and 
commitments to be carried out during Detail Design and construction. 

As required under the Class EA, this TESR Addendum is being made available to the 
public, other interested parties and external agencies for a 30-day review period at the 
following five locations during regular business hours:  

�x �,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\���±���&�R�R�N�V�W�R�Z�Q���%�U�D�Q�F�K�� 
�x �,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\���±���&�K�X�U�F�K�L�O�O���%�U�D�Q�F�K�� 
�x �,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\���±���/�D�N�H�V�K�R�U�H���%�U�D�Q�F�K�� 
�x �,�Q�Q�L�V�I�L�O���7�R�Z�Q���+�D�O�O�����&�O�H�U�N�¶�V���2�I�I�L�F�H�������D�Q�G�� 
�x �0�L�Q�L�V�W�U�\���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q�����&�H�Q�W�U�D�O���5�H�J�L�R�Q�� 

�$���³�1�R�W�L�F�H���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W���$�G�G�H�Q�G�X�P���6�X�E�P�L�V�V�L�R�Q��́��Z�D�V��
�S�O�D�F�H�G���L�Q���W�K�H���,�Q�Q�L�V�I�L�O���-�R�X�U�Q�D�O���D�Q�G���$�O�O�L�V�W�R�Q���+�H�U�D�O�G���Q�H�Z�V�S�D�S�H�U�V���R�Q���7�K�X�U�V�G�D�\���0�D�U�F�K������ ����
�������� ���W�R���Q�R�W�L�I�\���L�Q�W�H�U�H�V�W�H�G���S�D�U�W�L�H�V���R�I���W�K�H���R�S�S�R�U�W�X�Q�L�W�\���W�R���U�H�Y�L�H�Z���W�K�L�V���7�(�6�5���$�G�G�H�Q�G�X�P����
�/�H�W�W�H�U�V���Z�H�U�H���D�O�V�R���V�H�Q�W���W�R���L�Q�G�L�Y�L�G�X�D�O�V���R�Q���W�K�H���S�U�R�M�H�F�W���P�D�L�O�L�Q�J���O�L�V�W���R�Q���7�K�X�U�V�G�D�\���0�D�U�F�K������ ����
������ ������ 
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Detailed background information, including supporting study reports, is contained in the 
environmental study file. The Ministry of Transportation and the AECOM Project Team 
members are available to discuss this information.  

The TESR Addendum has been made available on Thursday March 23, 2017 for a 30 -
day public review period.  Interested persons are encouraged to review the TESR 
Addendum and provide written comments to the MTO during the 30-day review period 
(ending Friday April 21, 2017). If after consulting with MTO and Consultant staff, you 
still have serious unresolved concerns, you have the right to request the Ministry of 
Environment and Climate Change (in writing to: 77 Wellesley Street West, 11th Floor, 
Ferguson Block, Toronto, Ontario M7A 2T�����W�R���L�V�V�X�H���D���3�D�U�W���,�,���2�U�G�H�U�����L���H�����³�E�X�P�S���X�S�´�����I�R�U��
the proposed interim changes to the Highway 400 / Highway 89 Interchange. A Part II 
Order may lead to the preparation of an Individual Environmental Assessment. A copy 
of the Part II Order request that is sent directly to the Minister of the Environment and 
Climate Change should also be forwarded to the Ministry of Transportation and 
Consultant Staff. If there are no outstanding concerns at the end of the 30-day review 
period (ending Friday April  21, 2017) the project will be considered to have met the 
requirements of the Class EA.  

Only the changes documented in the TESR Addendum Report are eligible for bump-up. 
In the event that a Part II order request is granted, MTO has the option to withdraw the 
Addendum and proceed with the recommended plan for the Highway 400 / Highway 89 
interchange outlined in the 2004 TESR.  

Notification of the locations of the TESR Addendum for review has been published in 
local newspapers and mailed to those on the project mailing list.  

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

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

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

�������&�K�X�U�F�K���6�W�U�H�H�W 
�&�R�R�N�V�W�R�Z�Q�����2�1���/���/�����/�� 
�7�H�O�H�S�K�R�Q�H������������������ ����������  
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�6�D�W�X�U�G�D�\�����������������D�P���W�R�������������S�P 

�,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\ 
�&�K�X�U�F�K�L�O�O���%�U�D�Q�F�K 

�������������W�K���/�L�Q�H 
�,�Q�Q�L�V�I�L�O�����2�1���/���/�����.��  

�7�H�O�H�S�K�R�Q�H������������������ ����������  
�7�X�H�V�G�D�\���W�R���7�K�X�U�V�G�D�\���������������S�P���±�������������S�P 

�6�D�W�X�U�G�D�\�����������������D�P���±�������������S�P 
 

�,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\ 
�/�D�N�H�V�K�R�U�H���%�U�D�Q�F�K 

���������,�Q�Q�L�V�I�L�O���%�H�D�F�K���5�R�D�G 
�,�Q�Q�L�V�I�L�O�����2�1���O���6�����9�� 

�7�H�O�H�S�K�R�Q�H������������������ ����������  
�6�X�Q�G�D�\���������������S�P���W�R�������������S�P 

�7�X�H�V�G�D�\���W�R���)�U�L�G�D�\���������������D�P���W�R�������������S�P 
�6�D�W�X�U�G�D�\�����������������D�P���±�������������S�P 

�7�R�Z�Q���+�D�O�O���±���&�O�H�U�N�¶�V���2�I�I�L�F�H 
�7�R�Z�Q���R�I���,�Q�Q�L�V�I�L�O�� 

�7�R�O�O���)�U�H�H�������������� �������� ���������� �� 
�����������,�Q�Q�L�V�I�L�O���%�H�D�F�K���5�R�D�G�� 

�,�Q�Q�L�V�I�L�O�����2�1���/���6�����$�� 
�7�H�O�H�S�K�R�Q�H���������� -������ -��������  

�0�R�Q�G�D�\���W�R���)�U�L�G�D�\���������������D�P���W�R�������������S�P�� 
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�&�H�Q�W�U�D�O���5�H�J�L�R�Q���±���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�H�F�W�L�R�Q 

���������6�L�U���:�L�O�O�L�D�P���+�H�D�U�V�W���$�Y�H�Q�X�H�������U�G���)�O�R�R�U 
�7�R�U�R�Q�W�R�����2�1���0���0�����-�� 

�0�R�Q�G�D�\���W�R���)�U�L�G�D�\���������������D�P���W�R�������������S�P 
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1. �7�K�H���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���3�U�R�F�H�V�V 

1.1 �2�Q�W�D�U�L�R���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���$�F�W�� 

�7�K�H���S�X�U�S�R�V�H���R�I���2�Q�W�D�U�L�R�¶�V��Environmental Assessment (EA) Act is to help protect and 
�F�R�Q�V�H�U�Y�H���2�Q�W�D�U�L�R�¶�V���H�Q�Y�L�U�R�Q�P�H�Q�W���E�\���H�Q�V�X�U�L�Q�J���W�K�D�W���S�U�R�M�H�F�W�V���V�X�E�M�H�F�W���W�R���W�K�H��Act follow a 
planning process leading to environmentally sound decision-making.  The Ministry of 
Transportation (MTO) Class Environmental Assessment (Class EA) for Provincial 
Transportation Facilities (2000) outlines the EA process to be followed for specific 
groups of provincial transportation projects.  The Class EA is a planning document 
approved under the EA Act that provides a streamlined process that projects or 
�D�F�W�L�Y�L�W�L�H�V���Z�L�W�K�L�Q���D���G�H�I�L�Q�H�G���³�F�O�D�V�V�´���P�X�V�W���I�R�O�O�R�Z�������3�U�R�Y�L�G�H�G���W�K�D�W���W�K�L�V���S�U�R�F�H�V�V���L�V���I�R�O�O�R�Z�H�G����
projects and activities included under the Class EA do not require formal review and 
approval under the Ontario EA Act. 

This project is following the Class EA p�U�R�F�H�V�V���I�R�U���D���*�U�R�X�S���µ�%�¶���S�U�R�M�H�F�W�����Z�K�L�F�K���J�H�Q�H�U�D�O�O�\��
includes major improvements to existing transportation facilities.   

�2�W�K�H�U���D�V�S�H�F�W�V���R�I���W�K�H���(�$���S�U�R�F�H�V�V���D�S�S�O�L�F�D�E�O�H���W�R���*�U�R�X�S���µ�%�¶���S�U�R�M�H�F�W�V���D�U�H���F�R�Q�W�D�L�Q�H�G���L�Q���W�K�H��
Class EA.  Readers interested in these matters are encouraged to refer to that 
document. 

A previous study for improvements to the Highway 400 corridor from south of Highway 
89 to the Highway 11 Junction included the preparation and submission of a 
Transportation Environmental Study Report (TESR) in April 2004, which subsequently 
received environmental clearance (see Appendix B for the environmental assessment 
conditions of approval letter provided by the Minister of the Environment subsequent to 
a Part II Order received during the 2004 study).  A Class Environmental Assessment 
and Preliminary Design Study Update has been undertaken to review and update the 
recommendations of the 2004 TESR.  

1.2 �&�D�Q�D�G�L�D�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���$�F�W 

In July 2012, the Government of Canada released new regulations required to 
implement the Canadian Environmental Assessment Act, 2012 (CEAA 2012). The 
CEAA 2012 establishes a federal environmental assessment process focused on major 
projects that have a greater potential to have significant adverse effects on areas within 
federal jurisdiction. The types of activities to which the new Act �D�S�S�O�L�H�V�����³�G�H�V�L�J�Q�D�W�H�G��
�S�U�R�M�H�F�W�V�´�����D�U�H���L�G�H�Q�W�L�I�L�H�G���L�Q���W�K�H���U�H�J�X�O�D�W�L�R�Q�V�����7�K�H��Act requires the proponent of a 
designated project to submit a description of the project to the Canadian Environmental 
Assessment Agency (the Agency). Upon receipt of a project description, the Agency 
has 45 days, including a 20-day public comment period, to determine whether a federal 
environmental assessment is required. 

�7�K�H���S�U�R�S�R�V�H�G���L�P�S�U�R�Y�H�P�H�Q�W�V���W�R���D�Q�G���W�K�H���U�H�S�O�D�F�H�P�H�Q�W���R�I���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\��������
�,�Q�W�H�U�F�K�D�Q�J�H���Z�H�U�H���U�H�Y�L�H�Z�H�G���D�Q�G���W�K�H���S�U�R�M�H�F�W���L�V���Q�R�W���O�L�V�W�H�G���D�V���D���³�G�H�V�L�J�Q�D�W�H�G���S�U�R�M�H�F�W�´���X�Q�G�H�U��
�W�K�H���&�(�$�$�����������������7�K�H�U�H�I�R�U�H�����&�(�$�$���D�S�S�U�R�Y�D�O�V���D�U�H���Q�R�W���U�H�T�X�L�U�H�G���I�R�U���W�K�L�V���X�Q�G�H�U�W�D�N�L�Q�J�������� 
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1.3 �3�X�U�S�R�V�H���R�I���W�K�L�V���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W��
���7�(�6�5�����$�G�G�H�Q�G�X�P 

The Class EA requires that a TESR Addendum be prepared if significant design 
changes are identified compared to the proposed improvements put forth in the 
Preliminary Design TESR. This TESR Addendum has been prepared to document the 
interim changes to the recommended plan for the Highway 400 / Highway 89 
Interchange interim improvements relative to that outlined in the TESR (April 2004) for 
the Highway 400 Planning and Preliminary Design Study from 1 km South of Highway 
89 Northerly 30 km to the Junction at Highway 11 (G.W.P. 30-95-00). The TESR 
Addendum includes a discussion on the need for improvements at Highway 400 / 
Highway 89 Interchange, the generation, assessment and evaluation of alternatives, the 
recommended plan, a summary of environmental issues and potential mitigation 
measures, a summary of consultation undertaken throughout the study, and 
commitments to be carried out during Detail Design and construction. 

As required under the Class EA, this TESR Addendum is being made available to the 
public, other interested parties and external agencies for a 30-day review period at the 
following five locations:  

�x �,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\���±���&�R�R�N�V�W�R�Z�Q���%�U�D�Q�F�K�� 

�x �,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\���±���&�K�X�U�F�K�L�O�O���%�U�D�Q�F�K�� 

�x �,�Q�Q�L�V�I�L�O���3�X�E�O�L�F���/�L�E�U�D�U�\���±���/�D�N�H�V�K�R�U�H���%�U�D�Q�F�K�� 

�x �,�Q�Q�L�V�I�L�O���7�R�Z�Q���+�D�O�O�����&�O�H�U�N�¶�V���2�I�I�L�F�H�������D�Q�G���� 

�x �0�L�Q�L�V�W�U�\���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q�����&�H�Q�W�U�D�O���5�H�J�L�R�Q�� 

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

Detailed background information, including supporting study reports, is contained in the 
environmental study file. The Ministry of Transportation and the AECOM Project Team 
members are available to discuss this information.  

The TESR Addendum has been made available on Thursday March 23, 2017 for a 30-
day public review period. Interested persons are encouraged to review the TESR 
Addendum and provide written comments to the MTO during the 30-day review period 
(ending Friday April 21, 2017). If after consulting with MTO and Consultant staff, you still 
have serious unresolved concerns, you have the right to request the Ministry of 
Environment and Climate Change (in writing to: 77 Wellesley Street West, 11th Floor, 
Ferguson Block, Toronto, �2�Q�W�D�U�L�R���0���$�����7���� �W�R���L�V�V�X�H���D���3�D�U�W���,�,�� �2�U�G�H�U�����L���H���� �³�E�X�P�S���X�S�´�����I�R�U��
the proposed interim changes to the Highway 400 / Highway 89 Interchange. A Part II 
Order may lead to the preparation of an Individual Environmental Assessment. A copy 
of the Part II Order request that is sent directly to the Minister of the Environment and 
Climate Change should also be forwarded to the Ministry of Transportation and 
Consultant Staff at the addresses listed below. If there are no outstanding concerns at 
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the end of the 30-day review period (ending Friday April 21, 2017) the project will be 
considered to have met the requirements of the Class EA.  

Only the changes documented in the TESR Addendum are eligible for bump-up. In the 
event that a Part II Order request is granted, MTO has the option to withdraw the 
Addendum.  

Notification of the locations of the TESR Addendum for review has been published in 
local newspapers and mailed to those on the project mailing list.  

The MTO and consultant representatives named below may be contacted to further 
discuss this project.  

�6�X�V�D�Q���6�L�H�U�D�G�]�N�L 
�0�7�2���6�H�Q�L�R�U���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���3�O�D�Q�Q�H�U�� 

�0�L�Q�L�V�W�U�\���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q�����&�H�Q�W�U�D�O���5�H�J�L�R�Q 
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�H�F�W�L�R�Q 

���������6�L�U���:�L�O�O�L�D�P���+�H�D�U�V�W���$�Y�H�Q�X�H�������U�G���)�O�R�R�U�� 
�7�R�U�R�Q�W�R�����2�Q�W�D�U�L�R���0���0�����%�� 
�7�H�O�H�S�K�R�Q�H������������������ ������������ 

�)�D�[������������-������ -��������  
�(-�P�D�L�O�����V�X�V�D�Q���V�L�H�U�D�G�]�N�L�#�R�Q�W�D�U�L�R���F�D 

�5�R�E�H�U�W���9�D�Q�G�H�Q�E�H�U�J 
�0�7�2���3�U�R�M�H�F�W���0�D�Q�D�J�H�U 

�0�L�Q�L�V�W�U�\���R�I���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q�����&�H�Q�W�U�D�O���5�H�J�L�R�Q 
�+�L�J�K�Z�D�\���(�Q�J�L�Q�H�H�U�L�Q�J�����<�R�U�N���6�L�P�F�R�H 

���������6�L�U���:�L�O�O�L�D�P���+�H�D�U�V�W���$�Y�H�Q�X�H�������W�K���)�O�R�R�U�� 
�7�R�U�R�Q�W�R�����2�Q�W�D�U�L�R���0���0�����%�� 
�7�H�O�H�S�K�R�Q�H������������������ ������������ 

�)�D�[������������������ ����������  
E-mail: robert.vandenberg@ontario.ca 

�7�L�P���6�R�U�R�F�K�L�Q�V�N�\�����3���(�Q�J�� 
�&�R�Q�V�X�O�W�D�Q�W���6�H�Q�L�R�U���3�U�R�M�H�F�W���0�D�Q�D�J�H�U 

�$�(�&�2�0 
�������/�H�H�N���&�U�H�V�F�H�Q�W�������W�K���)�O�R�R�U 

�5�L�F�K�P�R�Q�G���+�L�O�O�����2�Q�W�D�U�L�R�������/���%�����1�� 
�7�H�O�H�S�K�R�Q�H�������������������������������(�[�W�H�Q�V�L�R�Q������������  

�)�D�[������������������ ����������  
�(-�P�D�L�O�����W�L�P���V�R�U�R�F�K�L�Q�V�N�\�#�D�H�F�R�P���F�R�P 

�7�\�O�H�U���'�U�\�J�D�V�����%���$���$ 
�&�R�Q�V�X�O�W�D�Q�W���6�H�Q�L�R�U���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���3�O�D�Q�Q�H�U 

�$�(�&�2�0 
�������/�H�H�N���&�U�H�V�F�H�Q�W�������W�K���)�O�R�R�U 

�5�L�F�K�P�R�Q�G���+�L�O�O�����2�Q�W�D�U�L�R�������/���%�����1�� 
�7�H�O�H�S�K�R�Q�H������������������ �������������(�[�W�H�Q�V�L�R�Q������������  

�)�D�[������������������ ����������  
�(-�P�D�L�O�����W�\�O�H�U���G�U�\�J�D�V�#�D�H�F�R�P���F�R�P 
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2. �2�Y�H�U�Y�L�H�Z���R�I���W�K�H���3�U�R�M�H�F�W�� 

2.1 �3�U�R�M�H�F�W���/�R�F�D�W�L�R�Q�� 

The study area is represented by a 500 metre radius surrounding the Highway 400 / Highway 
89 Interchange (Highway 400 passes under the Highway 89 Bridge), located in the Town of 
Innisfil, in Simcoe County as shown in Figure 1 .   

�)�L�J�X�U�H���������6�W�X�G�\���$�U�H�D 
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2.2 �3�U�R�M�H�F�W���%�D�F�N�J�U�R�X�Q�G�� 

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

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

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

�7�K�H���O�R�Q�J-�W�H�U�P���Y�L�V�L�R�Q���R�I���W�K�H���F�R�U�U�L�G�R�U���L�Q�F�O�X�G�H�V���Z�L�G�H�Q�L�Q�J���W�K�L�V���V�H�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\�����������W�R��
�I�L�Y�H���O�D�Q�H�V���L�Q���H�D�F�K���G�L�U�H�F�W�L�R�Q���������J�H�Q�H�U�D�O���S�X�U�S�R�V�H���O�D�Q�H�V���D�Q�G�������+�L�J�K���2�F�F�X�S�D�Q�F�\���9�H�K�L�F�O�H��
���+�2�9�����O�D�Q�H�������D�V���Z�H�O�O���D�V���L�P�S�U�R�Y�H�P�H�Q�W�V���D�Q�G���P�R�G�L�I�L�F�D�W�L�R�Q�V���W�R���H�D�F�K���R�I���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H�V���W�R��
�D�F�F�R�P�P�R�G�D�W�H���W�K�H���S�U�R�S�R�V�H�G���Z�L�G�H�Q�L�Q�J���D�Q�G���S�U�R�Y�L�G�H���D�G�H�T�X�D�W�H���W�U�D�I�I�L�F���R�S�H�U�D�W�L�R�Q�V����
�,�P�S�U�R�Y�H�P�H�Q�W�V���W�R���K�L�J�K�Z�D�\���G�U�D�L�Q�D�J�H�����L�O�O�X�P�L�Q�D�W�L�R�Q���D�Q�G���V�W�U�X�F�W�X�U�H�V���D�O�R�Q�J���W�K�L�V���V�H�F�W�L�R�Q���R�I���W�K�H��
�+�L�J�K�Z�D�\�����������F�R�U�U�L�G�R�U���K�D�Y�H���D�O�V�R���E�H�H�Q���L�G�H�Q�W�L�I�L�H�G���D�V���S�D�U�W���R�I���W�K�H���R�Y�H�U�D�O�O���V�W�X�G�\�� 

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

2.3 �1�H�H�G���I�R�U���,�P�S�U�R�Y�H�P�H�Q�W�V���W�R���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\��������
�,�Q�W�H�U�F�K�D�Q�J�H 

�7�K�H���H�[�L�V�W�L�Q�J���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������%�U�L�G�J�H���D�Q�G���,�Q�W�H�U�F�K�D�Q�J�H���Z�L�O�O���Q�R�W���D�F�F�R�P�P�R�G�D�W�H��
�W�K�H���I�X�W�X�U�H���+�L�J�K�Z�D�\�����������Z�L�G�H�Q�L�Q�J�����Z�K�L�F�K���P�H�D�Q�V���W�K�D�W���W�K�H���E�U�L�G�J�H���Z�L�O�O���H�Y�H�Q�W�X�D�O�O�\���Q�H�H�G���W�R��
�E�H���U�H�S�O�D�F�H�G�����D�V���L�G�H�Q�W�L�I�L�H�G���L�Q���W�K�H�������������+�L�J�K�Z�D�\�����������7�(�6�5�������7�K�H���H�[�L�V�W�L�Q�J���+�L�J�K�Z�D�\��������
�%�U�L�G�J�H���R�Y�H�U���+�L�J�K�Z�D�\�����������L�V���������\�H�D�U�V���R�O�G�����F�R�Q�V�W�U�X�F�W�H�G���L�Q���������������D�Q�G���L�V���F�X�U�U�H�Q�W�O�\��
�V�F�K�H�G�X�O�H�G���I�R�U���U�H�S�O�D�F�H�P�H�Q�W���L�Q�������������D�V���S�H�U���0�7�2�¶�V���+�L�J�K�Z�D�\�V���3�U�R�J�U�D�P�������$�V���V�X�F�K���W�K�H��
�+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���L�V���E�H�L�Q�J���D�G�Y�D�Q�F�H�G���I�U�R�P���W�K�H���R�Y�H�U�D�O�O���V�W�X�G�\���D�Q�G��
�W�K�H���E�U�L�G�J�H���Z�L�O�O���E�H���U�H�S�O�D�F�H�G���D�O�R�Q�J���Z�L�W�K���L�Q�W�H�U�L�P���L�P�S�U�R�Y�H�P�H�Q�W�V���W�R���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���� 
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2.4 �*�H�Q�H�U�D�O���'�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���5�H�F�R�P�P�H�Q�G�H�G���3�O�D�Q������ 

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

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

�x �0�L�Q�R�U���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G���D�Q�G���U�H�O�R�F�D�W�L�R�Q���R�I���W�K�H���F�R�P�P�X�W�H�U���S�D�U�N�L�Q�J���O�R�W���W�R��
�W�K�H���Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W�����D�Q�G���� 

�x �8�S�J�U�D�G�H���W�K�H���V�L�Q�J�O�H���O�D�Q�H���H�[�L�W���U�D�P�S�V���I�U�R�P���+�L�J�K�Z�D�\�����������W�R���+�L�J�K�Z�D�\���������W�R���W�Z�R-
�O�D�Q�H���H�[�L�W���U�D�P�S�V���� 

�7�K�H���O�R�Q�J-�W�H�U�P���L�P�S�U�R�Y�H�P�H�Q�W�V���Z�L�O�O���L�Q�F�O�X�G�H���W�K�H���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G���D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q��
�R�I���D���G�L�U�H�F�W���U�D�P�S���I�U�R�P���+�L�J�K�Z�D�\���������Z�H�V�W�E�R�X�Q�G���W�R���+�L�J�K�Z�D�\�����������Q�R�U�W�K�E�R�X�Q�G�����$���W�U�D�I�I�L�F��
�D�Q�D�O�\�V�L�V���F�R�Q�G�X�F�W�H�G���D�W���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���F�R�Q�I�L�U�P�H�G���W�K�D�W���W�K�H��
�L�Q�W�H�U�L�P���F�R�Q�I�L�J�X�U�D�W�L�R�Q���Z�R�X�O�G���R�S�H�U�D�W�H���D�F�F�H�S�W�D�E�O�\���Z�L�W�K�L�Q���W�K�H�������������S�O�D�Q�Q�L�Q�J���K�R�U�L�]�R�Q���\�H�D�U����
�6�O�L�J�K�W���P�R�G�L�I�L�F�D�W�L�R�Q�V���W�R���W�K�H�������������7�(�6�5���S�U�R�S�H�U�W�\���U�H�T�X�L�U�H�P�H�Q�W�V���L�Q���W�K�H���Q�R�U�W�K�H�D�V�W�����V�R�X�W�K�H�D�V�W��
�D�Q�G���V�R�X�W�K�Z�H�V�W���T�X�D�G�U�D�Q�W�V���D�U�H���L�G�H�Q�W�L�I�L�H�G���L�Q���W�K�H���L�Q�W�H�U�L�P���W�R���D�F�F�R�P�P�R�G�D�W�H���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H��
�U�D�P�S���L�P�S�U�R�Y�H�P�H�Q�W�V���� 
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3. �(�[�L�V�W�L�Q�J���&�R�Q�G�L�W�L�R�Q�V�� 

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

3.1 �1�D�W�X�U�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W�� 

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

3.1.1 �)�L�V�K���D�Q�G���)�L�V�K���+�D�E�L�W�D�W 

�:�L�W�K�L�Q���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���V�W�X�G�\���D�U�H�D���W�K�H�U�H���D�U�H���I�L�Y�H���Z�D�W�H�U�F�R�X�U�V�H��
�F�U�R�V�V�L�Q�J�V�����&-�������W�R���&-���������L�Q�F�O�X�G�L�Q�J���I�R�X�U���Z�D�U�P�Z�D�W�H�U���Z�D�W�H�U�F�R�X�U�V�H�V���D�Q�G���R�Q�H���F�R�O�G�Z�D�W�H�U��
�Z�D�W�H�U�F�R�X�U�V�H�����7�D�E�O�H�������V�X�P�P�D�U�L�]�H�V���W�K�H���Z�D�W�H�U�F�U�R�V�V�L�Q�J�V���D�Q�G���W�K�H���K�D�E�L�W�D�W���W�\�S�H�V�����5�H�I�H�U���W�R��
�)�L�J�X�U�H�������I�R�U���D���P�D�S���R�I���W�K�H���F�X�O�Y�H�U�W���F�U�R�V�V�L�Q�J���O�R�F�D�W�L�R�Q�V�� 

�7�D�E�O�H���������+�L�J�K�Z�D�\�����������:�D�W�H�U�F�U�R�V�V�L�Q�J�V���D�Q�G���+�D�E�L�W�D�W���7�\�S�H���L�Q���W�K�H���6�W�X�G�\���$�U�H�D 

�&�X�O�Y�H�U�W��
�1�X�P�E�H�U 

�6�W�D�W�L�R�Q �3�H�U�P�D�Q�H�Q�W��
�6�W�U�H�D�P 

�)�L�V�K���+�D�E�L�W�D�W��
�7�\�S�H 

�:�D�W�H�U�E�R�G�\��
�1�D�P�H 

�&�X�U�U�H�Q�W���&�X�O�Y�H�U�W���6�L�]�H 

�&-����  �����������������:�H�V�W��
�*�Z�L�O�O�L�P�E�X�U�\ 

�<�H�V �:�D�U�P�Z�D�W�H�U��
�E�D�L�W�I�L�V�K 

�7�U�L�E�X�W�D�U�\���W�R��
�,�Q�Q�L�V�I�L�O���&�U�H�H�N 

���������P�P���;���������P�P 

�&-����  �����������������:�H�V�W��
�*�Z�L�O�O�L�P�E�X�U�\ 

�1�R �:�D�U�P�Z�D�W�H�U��
�E�D�L�W�I�L�V�K 

�7�U�L�E�X�W�D�U�\���W�R��
�,�Q�Q�L�V�I�L�O���&�U�H�H�N 

���������P�P���[���������P�P��
���8�S�V�W�U�H�D�P�����D�Q�G��
�������P�P���&�R�U�U�X�J�D�W�H�G��
�6�W�H�H�O���3�L�S�H�����&�6�3����
���'�R�Z�Q�V�W�U�H�D�P�� 

�&-����  �����������������:�H�V�W��
�*�Z�L�O�O�L�P�E�X�U�\ 

�1�R �:�D�U�P�Z�D�W�H�U��
�E�D�L�W�I�L�V�K 

�7�U�L�E�X�W�D�U�\���W�R��
�,�Q�Q�L�V�I�L�O���&�U�H�H�N 

���������P�P���[�����������P�P 

�&-����  
�����������������7�R�Z�Q��

�R�I���,�Q�Q�L�V�I�L�O �<�H�V 
�:�D�U�P�Z�D�W�H�U��

�E�D�L�W�I�L�V�K 
�7�U�L�E�X�W�D�U�\���W�R��

�,�Q�Q�L�V�I�L�O���&�U�H�H�N 

���������P�P���[�����������P�P��
�&�6�3�����8�S�V�W�U�H�D�P�����D�Q�G��
���������P�P���[�����������P�P��
���'�R�Z�Q�V�W�U�H�D�P�� 

�&-����  
�����������������7�R�Z�Q��

�R�I���,�Q�Q�L�V�I�L�O �<�H�V 
�&�R�O�G�Z�D�W�H�U��

�I�L�V�K�H�U�\ �,�Q�Q�L�V�I�L�O���&�U�H�H�N 
���������P�P���[�����������P�P 
���������P�P���[�����������P�P�� 
���������P�P���&�6�3 
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�)�L�J�X�U�H���������)�L�V�K���D�Q�G���)�L�V�K���+�D�E�L�W�D�W���L�Q���W�K�H���6�W�X�G�\���$�U�H�D 

 

��

�%�D�V�H�P�D�S���6�R�X�U�F�H�����(�6�5�,���'�L�J�L�W�D�O�*�O�R�E�H�����*�H�R�(�\�H�����(�D�U�W�K�V�W�D�U���*�H�R�J�U�D�S�K�L�F�V�����&�1�(�6���$�L�U�E�X�V���'�6�����8�6�'�$�����8�6�*�&����
�$�(�;�����*�H�W�P�D�S�S�L�Q�J�����$�H�U�R�J�U�L�G�����,�*�1�����,�*�3�����V�Z�L�V�V�W�R�S�R�����D�Q�G���W�K�H���*�6�,���8�5�6���&�R�P�P�X�Q�L�W�\ 
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3.1.2 �7�H�U�U�H�V�W�U�L�D�O���(�F�R�V�\�V�W�H�P�V�� 

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

3.1.2.1 �(�F�R�V�L�W�H�V���D�Q�G���/�D�Q�G���8�V�H 

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

�'�H�F�L�G�X�R�X�V���)�R�U�H�V�W�����)�2�'�����±���1�R�U�W�K���D�Q�G���V�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���Z�H�V�W���R�I���+�L�J�K�Z�D�\�������� 

�7�K�H���G�H�F�L�G�X�R�X�V���I�R�U�H�V�W���F�R�P�P�X�Q�L�W�L�H�V���D�U�H���W�\�S�L�F�D�O�O�\���G�R�P�L�Q�D�W�H�G���E�\���6�X�J�D�U���0�D�S�O�H�����$�F�H�U��
�V�D�F�F�K�D�U�X�P�����Z�L�W�K���$�P�H�U�L�F�D�Q���%�H�H�F�K�����)�D�J�X�V���J�U�D�Q�G�L�I�R�O�L�D�������5�H�G���0�D�S�O�H�����:�K�L�W�H���%�L�U�F�K����
�%�D�V�V�Z�R�R�G�����7�L�O�L�D���D�P�H�U�L�F�D�Q�D�������:�K�L�W�H���(�O�P�����8�O�P�X�V���D�P�H�U�L�F�D�Q�D�������0�D�Q�L�W�R�E�D���0�D�S�O�H�����$�F�H�U��
�Q�H�J�X�Q�G�R���� 

�&�R�Q�L�I�H�U�R�X�V���)�R�U�H�V�W���±���6�R�X�W�K�Z�H�V�W���T�X�D�G�U�D�Q�W���R�I���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H 

�7�K�H���F�R�Q�L�I�H�U�R�X�V���I�R�U�H�V�W���F�R�P�P�X�Q�L�W�L�H�V���Z�L�W�K�L�Q���W�K�H���V�W�X�G�\���D�U�H�D���D�U�H���P�D�L�Q�O�\���F�R�P�S�U�L�V�H�G���R�I��
�(�D�V�W�H�U�Q���:�K�L�W�H���&�H�G�D�U��(Thuja occidentalis) and White Spruce (Picea glauca) on the moist 
sites and components of White Pine (Pinus strobus), Red Pine (Pinus resinosa) and 
Balsam Fir (Abies balsamea) are more common on the well-drained sandy soils. 
Deciduous species form only a minor component (<25%) in this ecosite and are typically 
White Birch (Betula papyrifera) or Red Maple (Acer rubrum). 

�*�R�O�I���&�R�X�U�V�H���±���$�S�S�U�R�[�L�P�D�W�H�O�\�����������P���Q�R�U�W�K���R�I���+�L�J�K�Z�D�\���������R�Q���W�K�H���H�D�V�W���V�L�G�H���R�I���+�L�J�K�Z�D�\��
�������� 

�7�K�H���,�Q�Q�L�V�I�L�O���&�U�H�H�N���*�R�O�I���&�O�X�E���L�V���V�L�W�X�D�W�H�G���R�Q���W�K�H���H�D�V�W���V�L�G�H���R�I���+�L�J�K�Z�D�\�����������L�P�P�H�G�L�D�W�H�O�\��
�Q�R�U�W�K���R�I���+�L�J�K�Z�D�\���������D�Q�G���,�Q�Q�L�V�I�L�O���&�U�H�H�N���I�O�R�Z�V���W�K�U�R�X�J�K���L�W�� 

�&�X�O�W�X�U�D�O���0�H�D�G�R�Z�����&�8�0�����±���1�R�U�W�K�H�D�V�W���D�Q�G���V�R�X�W�K�H�D�V�W���T�X�D�G�U�D�Q�W�V���R�I���W�K�H���+�L�J�K�Z�D�\��������������
�+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H�� 

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

�$�J�U�L�F�X�O�W�X�U�D�O���5�R�Z���&�U�R�S���±���1�R�U�W�K�Z�H�V�W���D�Q�G���V�R�X�W�K�Z�H�V�W���T�X�D�G�U�D�Q�W�V���R�I���W�K�H���+�L�J�K�Z�D�\��������������
�+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H�� 

�7�K�H�V�H���D�U�H�D�V���D�U�H���S�U�H�V�H�Q�W�O�\���X�Q�G�H�U���L�Q�W�H�Q�V�L�Y�H���D�J�U�L�F�X�O�W�X�U�H�����7�K�H�U�H���L�V���D���Y�D�U�L�H�W�\���R�I���F�U�R�S�V���J�U�R�Z�Q��
�L�Q�� �W�K�H�� �D�U�H�D�����K�R�Z�H�Y�H�U�� �I�D�U�P�� �I�L�H�O�G�V�� �L�Q�� �W�K�H�� �V�W�X�G�\�� �D�U�H�D�� �D�U�H�� �F�K�D�U�D�F�W�H�U�L�]�H�G���P�D�L�Q�O�\���E�\���F�R�U�Q����
�V�R�\�E�H�D�Q���D�Q�G���J�U�D�L�Q���F�U�R�S�V���� 
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�6�Z�D�P�S�����6�:�����±���1�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W���R�I���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H�� 

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

�6�K�D�O�O�R�Z���$�T�X�D�W�L�F�V���±���1�R�U�W�K�H�D�V�W�����V�R�X�W�K�H�D�V�W���D�Q�G���V�R�X�W�K�Z�H�V�W���T�X�D�G�U�D�Q�W���R�I���W�K�H���+�L�J�K�Z�D�\��������������
�+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H�� 

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

�8�U�E�D�Q���3�H�U�Y�L�R�X�V���±���1�R�U�W�K�H�D�V�W�����V�R�X�W�K�H�D�V�W���D�Q�G���V�R�X�W�K�Z�H�V�W���T�X�D�G�U�D�Q�W�V���R�I���W�K�H���+�L�J�K�Z�D�\��������������
�+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H�� 

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

�8�U�E�D�Q���,�P�S�H�U�Y�L�R�X�V���±���1�R�U�W�K�H�D�V�W���D�Q�G���V�R�X�W�K�H�D�V�W���T�X�D�G�U�D�Q�W�V���R�I���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\��
�������,�Q�W�H�U�F�K�D�Q�J�H�� 

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

3.1.2.2 �3�U�R�Y�L�Q�F�L�D�O�O�\���6�L�J�Q�L�I�L�F�D�Q�W���:�H�W�O�D�Q�G�V 

�&�R�R�N�V�W�R�Z�Q���+�R�O�O�R�Z�V���6�Z�D�P�S���3�U�R�Y�L�Q�F�L�D�O�O�\���6�L�J�Q�L�I�L�F�D�Q�W���:�H�W�O�D�Q�G�� 

�7�K�H���&�R�R�N�V�W�R�Z�Q���+�R�O�O�R�Z�V���6�Z�D�P�S���3�6�:���L�V���O�R�F�D�W�H�G���M�X�V�W���V�R�X�W�K���R�I���+�L�J�K�Z�D�\���������D�Q�G���V�W�U�D�G�G�O�H�V��
�W�K�H���+�L�J�K�Z�D�\�����������F�R�U�U�L�G�R�U���D�Q�G���H�[�W�H�Q�G�V���Q�R�U�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���H�D�V�W���R�I���W�K�H�����+�L�J�K�Z�D�\��
�������� ���� �+�L�J�K�Z�D�\�� ������ �L�Q�W�H�U�F�K�D�Q�J�H���� �7�K�H�� �Z�H�W�O�D�Q�G�� �L�V�� �F�R�P�S�U�L�V�H�G�� �S�U�L�P�D�U�L�O�\�� �R�I�� �V�Z�D�P�S�� �Z�H�W�O�D�Q�G��
�W�\�S�H�V���D�Q�G���R�F�F�X�S�L�H�V���D�Q���D�U�H�D���R�I�����������������K�D�� 

3.1.2.3 �6�H�D�V�R�Q�D�O���&�R�Q�F�H�Q�W�U�D�W�L�R�Q���$�U�H�D�V�� 

�'�H�H�U���:�L�Q�W�H�U�L�Q�J���$�U�H�D�� 

�$�Q�� �L�Q�T�X�L�U�\�� �Z�L�W�K�� �W�K�H���0�L�Q�L�V�W�U�\�� �R�I�� �1�D�W�X�U�D�O���5�H�V�R�X�U�F�H�V�� �D�Q�G�� �)�R�U�H�V�W�U�\�� ���0�1�5�)�����R�Q�� �0�D�U�F�K�� ��������
���������� �U�H�Y�H�D�O�H�G�� �6�W�U�D�W�X�P�� ������ �F�R�U�H�� �G�H�H�U�� �Z�L�Q�W�H�U�L�Q�J�� �D�U�H�D�� �Z�L�W�K�L�Q�� �W�K�H�� �V�W�X�G�\�� �D�U�H�D���� �7�K�H�� �V�L�W�H��
�D�S�S�U�R�[�L�P�D�W�H�V���W�K�H���E�R�X�Q�G�D�U�\���R�I���W�K�H���&�R�R�N�V�W�R�Z�Q���+�R�O�O�R�Z�V���6�Z�D�P�S�����3�6�:�����W�R���W�K�H���V�R�X�W�K�Z�H�V�W��
�R�I���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���Z�K�L�F�K���L�V���P�D�L�Q�O�\���F�R�P�S�R�V�H�G���R�I���K�D�U�G�Z�R�R�G���V�Z�D�P�S���D�W���W�K�L�V���O�R�F�D�W�L�R�Q����  
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�)�L�J�X�U�H���������(�F�R�O�R�J�L�F�D�O���/�D�Q�G���&�O�D�V�V�L�I�L�F�D�W�L�R�Q�V���D�Q�G���/�D�Q�G���8�V�H���L�Q���W�K�H���6�W�X�G�\���$�U�H�D 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.1.3 �6�S�H�F�L�H�V���D�W���5�L�V�N�� 

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

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

�&�R�P�P�R�Q���1�D�P�H��
�6�F�L�H�Q�W�L�I�L�F���1�D�P�H �6�W�D�W�X�V 

�+�D�E�L�W�D�W��
�3�U�R�W�H�F�W�L�R�Q��
�8�Q�G�H�U���(�6�$����

��������  

�&�R�Q�I�L�U�P�H�G��
�'�X�U�L�Q�J���)�L�H�O�G��

�,�Q�Y�H�V�W�L�J�D�W�L�R�Q�V 

�3�R�W�H�Q�W�L�D�O���I�R�U���W�K�H��
�6�W�X�G�\���$�U�H�D�� 

Jefferson Salamander 
Ambystoma 
jeffersonianum 

Threatened  Regulated No None 

Barn Swallow 
Hirundo rustica 

�7�K�U�H�D�W�H�Q�H�G�� �*�H�Q�H�U�D�O �<�H�V �&�R�Q�I�L�U�P�H�G 

Bobolink 
Dolichonyx oryzivorus 

�7�K�U�H�D�W�H�Q�H�G�� �*�H�Q�H�U�D�O �<�H�V �&�R�Q�I�L�U�P�H�G 

Cerulean Warbler 
Setophaga cerulea 

�7�K�U�H�D�W�H�Q�H�G�� �*�H�Q�H�U�D�O �1�R �/�R�Z 

�%�D�V�H�P�D�S���6�R�X�U�F�H�����(�6�5�,���'�L�J�L�W�D�O�*�O�R�E�H�����*�H�R�(�\�H�����(�D�U�W�K�V�W�D�U���*�H�R�J�U�D�S�K�L�F�V�����&�1�(�6���$�L�U�E�X�V��
�'�6�����8�6�'�$�����8�6�*�&�����$�(�;�����*�H�W�P�D�S�S�L�Q�J�����$�H�U�R�J�U�L�G�����,�*�1�����,�*�3�����V�Z�L�V�V�W�R�S�R���� 

�D�Q�G���W�K�H���*�6�,���8�5�6���&�R�P�P�X�Q�L�W�\ 
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�&�R�P�P�R�Q���1�D�P�H��
�6�F�L�H�Q�W�L�I�L�F���1�D�P�H 

�6�W�D�W�X�V 

�+�D�E�L�W�D�W��
�3�U�R�W�H�F�W�L�R�Q��
�8�Q�G�H�U���(�6�$����

��������  

�&�R�Q�I�L�U�P�H�G��
�'�X�U�L�Q�J���)�L�H�O�G��

�,�Q�Y�H�V�W�L�J�D�W�L�R�Q�V 

�3�R�W�H�Q�W�L�D�O���I�R�U���W�K�H��
�6�W�X�G�\���$�U�H�D�� 

Chimney Swift  
Chaetura pelagica 

�7�K�U�H�D�W�H�Q�H�G�� �*�H�Q�H�U�D�O �1�R �0�R�G�H�U�D�W�H 

Eastern Meadowlark 
Sturnella magna 

�7�K�U�H�D�W�H�Q�H�G�� �*�H�Q�H�U�D�O �<�H�V �&�R�Q�I�L�U�P�H�G 

�+�H�Q�V�O�R�Z�¶�V���6�S�D�U�U�R�Z 
Ammodramus 
henslowii 

�(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �/�R�Z 

King Rail 
Rallus eligans 

�(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �/�R�Z 

Least Bittern 
Ixobrychus exilis 

�7�K�U�H�D�W�H�Q�H�G �*�H�Q�H�U�D�O �1�R �/�R�Z 

Loggerhead Shrike 
Lanius ludovicianus 

�(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

Piping Plover 
Charadrius melodus 

�(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

Whip-poor-will 
Antrostomus 
vociferous 

�7�K�U�H�D�W�H�Q�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

American Eel 
Anguilla rostrata 

�(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

Lake Sturgeon 
Accipenser fulvescens 

�7�K�U�H�D�W�H�Q�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

�+�L�Q�H�¶�V���(�P�H�U�D�O�G 
Somatochlora hineana 

�(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

Little Brown Myotis 
Myotis lucifugus �(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �0�R�G�H�U�D�W�H 

Northern Myotis 
Myotis septentrianalis �(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �0�R�G�H�U�D�W�H 

American Ginseng 
Panax quinquefolious �(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �/�R�Z 

Butternut 
Juglans cinerea �(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �/�R�Z 

Eastern Prairie-fringed 
Orchid 
Platanthera 
leucophaea 

�(�Q�G�D�Q�J�H�U�H�G �5�H�J�X�O�D�W�H�G �1�R �/�R�Z 

�(�Q�J�H�O�P�D�Q�Q�¶�V���4�X�L�O�O�Z�R�U�W 
Isoetes engelmannii �(�Q�G�D�Q�J�H�U�H�G �5�H�J�X�O�D�W�H�G �1�R �1�R�Q�H 

Forked Three-awned 
Grass 
Aristida basiramea 

�(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

�+�L�O�O�¶�V���7�K�L�V�W�O�H 
Cirsium hillii �7�K�U�H�D�W�H�Q�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

Spotted Wintergreen �(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 



Highway 400 and Highway 89 Interchange - 
Interim Improvements Transportation 
Environmental Study Report Addendum 

 
 

  
  

 

Prepared for:  Ontario Ministry of Transportation  W.O. 06-20016  
 

AECOM 
22/60 

 

�&�R�P�P�R�Q���1�D�P�H��
�6�F�L�H�Q�W�L�I�L�F���1�D�P�H 

�6�W�D�W�X�V 

�+�D�E�L�W�D�W��
�3�U�R�W�H�F�W�L�R�Q��
�8�Q�G�H�U���(�6�$����

��������  

�&�R�Q�I�L�U�P�H�G��
�'�X�U�L�Q�J���)�L�H�O�G��

�,�Q�Y�H�V�W�L�J�D�W�L�R�Q�V 

�3�R�W�H�Q�W�L�D�O���I�R�U���W�K�H��
�6�W�X�G�\���$�U�H�D�� 

Chimiphila maculata 
�%�O�D�Q�G�L�Q�J�¶�V���W�X�U�W�O�H 
Emydoidea blandingii �7�K�U�H�D�W�H�Q�H�G �*�H�Q�H�U�D�O �1�R �/�R�Z 

Eastern Foxsnake 
(Georgian Bay 
Population) 
Pantherophis gloydi 

�7�K�U�H�D�W�H�Q�H�G �5�H�J�X�O�D�W�H�G �1�R �1�R�Q�H 

Eastern Hog-nosed 
Snake 
Heterodon platirhinos 

�7�K�U�H�D�W�H�Q�H�G �*�H�Q�H�U�D�O �1�R �0�R�G�H�U�D�W�H 

Massasauga  
Sistrurus catenatus �7�K�U�H�D�W�H�Q�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

Spotted Turtle 
Clemmys guttata �(�Q�G�D�Q�J�H�U�H�G �*�H�Q�H�U�D�O �1�R �1�R�Q�H 

Wood Turtle 
Glyptemys insculpta �(�Q�G�D�Q�J�H�U�H�G �5�H�J�X�O�D�W�H�G �1�R �1�R�Q�H 

 

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

3.1.4 �+�\�G�U�R�J�H�R�O�R�J�\���D�Q�G���*�U�R�X�Q�G�Z�D�W�H�U�� 

�$���U�H�Y�L�H�Z���R�I���W�K�H���0�L�Q�L�V�W�U�\���R�I���(�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���&�O�L�P�D�W�H���&�K�D�Q�J�H�����0�2�(�&�&�����Z�H�O�O���U�H�F�R�U�G�V��
�Z�D�V���F�R�P�S�O�H�W�H�G���D�V���S�D�U�W���R�I���W�K�H���+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�����N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\��
�������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\���������&�O�D�V�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���D�Q�G���3�U�H�O�L�P�L�Q�D�U�\��
�'�H�V�L�J�Q���6�W�X�G�\���8�S�G�D�W�H�����:���2��������-���������������±���3�U�H�O�L�P�L�Q�D�U�\���+�\�G�U�R�J�H�R�O�R�J�L�F�D�O���$�V�V�H�V�V�P�H�Q�W��
���8�5�6�����)�H�E�U�X�D�U�\�����������������D�Y�D�L�O�D�E�O�H���X�Q�G�H�U���V�H�S�D�U�D�W�H���F�R�Y�H�U�����7�K�L�V���W�H�F�K�Q�L�F�D�O���U�H�Y�L�H�Z���L�G�H�Q�W�L�I�L�H�G��
�V�H�Y�H�Q���G�R�P�H�V�W�L�F���Z�D�W�H�U���Z�H�O�O�V���D�Q�G���V�L�[���³�R�W�K�H�U�´���Z�D�W�H�U���Z�H�O�O�V���Z�K�L�F�K���I�D�O�O���Z�L�W�K�L�Q���W�K�H���V�W�X�G�\���D�U�H�D��
�R�I���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H�����I�R�X�U���R�I���W�K�H���³�R�W�K�H�U���Z�H�O�O�V�´���D�U�H���L�Q���F�O�R�V�H��
�S�U�R�[�L�P�L�W�\���W�R���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H������ 

�7�K�H���G�H�S�W�K�V���D�Q�G���V�W�D�W�L�F���Z�D�W�H�U���O�H�Y�H�O�V���R�I���W�K�H������ ���Z�H�O�O�V���Q�R�W�H�G���D�E�R�Y�H���L�Q���W�K�H���V�W�X�G�\���D�U�H�D���D�U�H��
�L�Q�F�O�X�G�H�G���L�Q���7�D�E�O�H�������� 
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�7�D�E�O�H���������:�D�W�H�U���:�H�O�O�V���L�Q���W�K�H���6�W�X�G�\���$�U�H�D 

�:�H�O�O���,�' �3�U�L�P�D�U�\���8�V�H �:�H�O�O���'�H�S�W�K�����P�� �6�W�D�W�L�F���:�D�W�H�U���/�H�Y�H�O�����P�� 
��������������  �,�Q�G�X�V�W�U�L�D�O �������� ������ 
��������������  �&�R�P�P�H�U�F�L�D�O ������ �Q�R�W���D�Y�D�L�O�D�E�O�H�� 
��������������  �,�Q�G�X�V�W�U�L�D�O ������ ������ 
��������������  �&�R�P�P�H�U�F�L�D�O ������ ������ 
��������������  �&�R�P�P�H�U�F�L�D�O ������ ������ 
��������������  �'�R�P�H�V�W�L�F �������� �Q�R�W���D�Y�D�L�O�D�E�O�H 
��������������  �&�R�P�P�H�U�F�L�D�O �������� -������ 
��������������  �'�R�P�H�V�W�L�F �������� ������ 
��������������  �'�R�P�H�V�W�L�F �������� ������ 
��������������  �'�R�P�H�V�W�L�F �������� ������ 
��������������  �'�R�P�H�V�W�L�F ������ ������ 
��������������  �'�R�P�H�V�W�L�F ������ �Q�R�W���D�Y�D�L�O�D�E�O�H 
��������������  �'�R�P�H�V�W�L�F ������ ������ 

3.2 �6�R�F�L�R-�(�F�R�Q�R�P�L�F���(�Q�Y�L�U�R�Q�P�H�Q�W�� 

�7�K�H���H�[�L�V�W�L�Q�J���V�R�F�L�R-�H�F�R�Q�R�P�L�F���H�Q�Y�L�U�R�Q�P�H�Q�W���F�R�Q�G�L�W�L�R�Q�V���R�X�W�O�L�Q�H�G���L�Q���W�K�H���S�U�H�Y�L�R�X�V������������
�7�(�6�5�����*���:���3��������-���� -���������Z�H�U�H���H�[�D�P�L�Q�H�G���D�Q�G���W�K�H�\���J�H�Q�H�U�D�O�O�\���P�L�U�U�R�U���W�K�H���F�R�Q�G�L�W�L�R�Q�V���W�K�D�W��
�F�X�U�U�H�Q�W�O�\���H�[�L�V�W���Z�L�W�K�L�Q���W�K�H���V�W�X�G�\���D�U�H�D�����.�H�\���F�K�D�Q�J�H�V���W�R���V�R�F�L�R-�H�F�R�Q�R�P�L�F���I�H�D�W�X�U�H�V���D�Q�G���W�K�H��
�H�[�L�V�W�L�Q�J���V�R�F�L�R-�H�F�R�Q�R�P�L�F���I�H�D�W�X�U�H�V���D�U�H���G�L�V�F�X�V�V�H�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q�V���� 

3.2.1 �/�D�Q�G���8�V�H�� 

�7�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���L�V���O�R�F�D�W�H�G���Z�L�W�K�L�Q���W�K�H���7�R�Z�Q���R�I���,�Q�Q�L�V�I�L�O���Z�L�W�K�L�Q��
�W�K�H���&�R�X�Q�W�\���R�I���6�L�P�F�R�H�����7�K�H���O�D�Q�G���V�X�U�U�R�X�Q�G�L�Q�J���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���L�V���D���P�L�[���R�I���D�J�U�L�F�X�O�W�X�U�D�O����
�Q�D�W�X�U�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�����V�S�H�F�L�D�O���U�X�U�D�O���D�U�H�D���D�Q�G���R�S�H�Q���V�S�D�F�H�����7�K�H���I�R�O�O�R�Z�L�Q�J���L�V���D���G�H�V�F�U�L�S�W�L�R�Q���R�I��
�H�[�L�V�W�L�Q�J���O�D�Q�G���X�V�H���D�Q�G���D�Q�\���F�K�D�Q�J�H�V���L�Q���O�D�Q�G���X�V�H���V�L�Q�F�H���W�K�H�������������7�(�6�5���� 

�1�R�U�W�K�Z�H�V�W���4�X�D�G�U�D�Q�W 

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

�6�R�X�W�K�Z�H�V�W���4�X�D�G�U�D�Q�W 

�7�K�H���O�D�Q�G���X�V�H���L�Q���W�K�H���V�R�X�W�K�Z�H�V�W���T�X�D�G�U�D�Q�W���K�D�V���Q�R�W���F�K�D�Q�J�H�G���V�L�Q�F�H���������������7�K�H���O�D�Q�G���X�V�H���L�V���D��
�P�L�[���R�I���U�X�U�D�O�������D�J�U�L�F�X�O�W�X�U�D�O���Z�L�W�K���D���P�R�W�H�O�����0�R�W�H�O�������������O�R�F�D�W�H�G���D�G�M�D�F�H�Q�W���W�R���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H��
�Z�L�W�K���W�K�H���H�Q�W�U�D�Q�F�H���D�O�R�Q�J���+�L�J�K�Z�D�\���������� 

�1�R�U�W�K�H�D�V�W���4�X�D�G�U�D�Q�W 

�7�K�H���O�D�Q�G���X�V�H���L�Q���W�K�H���Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W���K�D�V���Q�R�W���F�K�D�Q�J�H�G���V�L�Q�F�H���������������7�K�H���O�D�Q�G���X�V�H���L�V���D��
�P�L�[���R�I���Q�D�W�X�U�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�����U�X�U�D�O���O�D�Q�G���X�V�H���D�Q�G���R�S�H�Q���V�S�D�F�H�����7�K�H�U�H���L�V���F�X�U�U�H�Q�W�O�\���W�K�H���5�9��
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�:�D�U�H�K�R�X�V�H���,�Q�F���O�R�F�D�W�H�G���D�G�M�D�F�H�Q�W���W�R���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���D�O�R�Q�J���H�[�L�V�W�L�Q�J���5�H�L�Y�H���%�O�Y�G�����)�X�U�W�K�H�U���W�R��
�W�K�H���Q�R�U�W�K�H�D�V�W���R�I���W�K�H���S�U�R�S�H�U�W�\���L�V���W�K�H���7�R�U�R�Q�W�R���1�R�U�W�K�������&�R�R�N�V�W�R�Z�Q���.�2�$���+�R�O�L�G�D�\��
�&�D�P�S�J�U�R�X�Q�G�����5�H�L�Y�H���%�O�Y�G���U�X�Q�V���S�D�U�D�O�O�H�O���W�R���+�L�J�K�Z�D�\�����������L�Q���W�K�L�V���T�X�D�G�U�D�Q�W���D�Q�G���L�V��
�P�D�L�Q�W�D�L�Q�H�G���E�\���W�K�H���7�R�Z�Q���R�I���,�Q�Q�L�V�I�L�O���� 

�6�R�X�W�K�H�D�V�W���4�X�D�G�U�D�Q�W�� 

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

�)�X�U�W�K�H�U���G�H�W�D�L�O�V���U�H�J�D�U�G�L�Q�J���O�D�Q�G���X�V�H���L�Q���W�K�H���V�W�X�G�\���D�U�H�D���L�V���L�Q�F�O�X�G�H�G���L�Q���W�K�H���2�Y�H�U�Y�L�H�Z���R�I��
�(�[�L�V�W�L�Q�J���D�Q�G���3�O�D�Q�Q�H�G���/�D�Q�G���8�V�H���5�H�S�R�U�W�����8�5�6�����)�H�E�U�X�D�U�\���������������I�R�U���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\��
���������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���D�W���+�L�J�K�Z�D�\�������� 

3.2.2 �1�R�L�V�H�� 

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

3.2.3 �:�D�V�W�H���D�Q�G���&�R�Q�W�D�P�L�Q�D�W�L�R�Q�� 

�$���&�R�Q�W�D�P�L�Q�D�W�L�R�Q���2�Y�H�U�Y�L�H�Z���6�W�X�G�\�����8�5�6�����)�H�E�U�X�D�U�\���������������Z�D�V���X�Q�G�H�U�W�D�N�H�Q���D�V���S�D�U�W���R�I���W�K�L�V��
�V�W�X�G�\���X�S�G�D�W�H���E�D�V�H�G���R�Q���W�K�H���S�U�R�S�H�U�W�\���U�H�T�X�L�U�H�P�H�Q�W�V���I�U�R�P���W�K�H�������������7�(�6�5�����7�R���X�S�G�D�W�H���W�K�H��
�&�R�Q�W�D�P�L�Q�D�W�L�R�Q���2�Y�H�U�Y�L�H�Z���6�W�X�G�\�����S�U�H�O�L�P�L�Q�D�U�\���V�L�W�H���V�F�U�H�H�Q�L�Q�J�V���K�D�Y�H���E�H�H�Q���X�Q�G�H�U�W�D�N�H�Q���W�R��
�G�H�W�H�U�P�L�Q�H���D�U�H�D�V���R�I���S�R�W�H�Q�W�L�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���F�R�Q�F�H�U�Q���� 

3.3 �&�X�O�W�X�U�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W�� 

3.3.1 �$�U�F�K�D�H�R�O�R�J�\�� 

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

�$�V���S�D�U�W���R�I���W�K�H���3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���6�W�X�G�\���8�S�G�D�W�H�����D���6�W�D�J�H�������$�U�F�K�D�H�R�O�R�J�L�F�D�O���$�V�V�H�V�V�P�H�Q�W��
�Z�D�V���F�D�U�U�L�H�G���R�X�W���R�Q���D�O�O���S�R�W�H�Q�W�L�D�O�O�\���L�P�S�D�F�W�H�G���S�U�R�S�H�U�W�L�H�V���Z�K�H�U�H���3�H�U�P�L�V�V�L�R�Q���W�R���(�Q�W�H�U���Z�D�V��
�J�U�D�Q�W�H�G���I�R�U���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R��
�W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\�����������)�R�U���W�K�H���S�U�R�S�H�U�W�L�H�V���W�K�D�W���Z�H�U�H���D�V�V�H�V�V�H�G���D�V���S�D�U�W���R�I���W�K�H��
�+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���W�K�H�U�H���Z�D�V���Q�R���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q���I�R�U���6�W�D�J�H������
�$�U�F�K�D�H�R�O�R�J�L�F�D�O���$�V�V�H�V�V�P�H�Q�W�����$�G�G�L�W�L�R�Q�D�O���6�W�D�J�H�������$�U�F�K�D�H�R�O�R�J�L�F�D�O���$�V�V�H�V�V�P�H�Q�W�V���Z�L�O�O���E�H��
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�U�H�T�X�L�U�H�G���L�Q���D�U�H�D�V���Z�K�H�U�H���3�H�U�P�L�V�V�L�R�Q���W�R���(�Q�W�H�U���Z�D�V���Q�R�W���J�U�D�Q�W�H�G���I�R�U���S�U�R�S�H�U�W�\���U�H�T�X�L�U�H�G���I�R�U��
�+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���,�P�S�U�R�Y�H�P�H�Q�W�V�����7�K�H���D�U�F�K�D�H�R�O�R�J�L�F�D�O���V�W�X�G�\���U�H�V�X�O�W�V��
�D�U�H���G�R�F�X�P�H�Q�W�H�G���L�Q���W�K�H���6�W�D�J�H����-�����$�U�F�K�D�H�R�O�R�J�L�F�D�O���$�V�V�H�V�V�P�H�Q�W���5�H�S�R�U�W���I�R�U���W�K�H���+�L�J�K�Z�D�\��
���������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\��������
���$�(�&�2�0�����)�H�E�U�X�D�U�\���������������� 

3.3.2 �%�X�L�O�W���+�H�U�L�W�D�J�H 

�7�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������8�Q�G�H�U�S�D�V�V���Z�D�V���R�U�L�J�L�Q�D�O�O�\���F�R�Q�V�W�U�X�F�W�H�G���L�Q�������������D�Q�G���Z�D�V��
�U�H�K�D�E�L�O�L�W�D�W�H�G���L�Q���������������7�K�H���H�[�L�V�W�L�Q�J���V�W�U�X�F�W�X�U�H���K�D�V���R�S�H�Q���G�H�F�R�U�D�W�L�Y�H���U�D�L�O�L�Q�J���D�Q�G���F�X�U�Y�H�G��
�V�R�I�I�L�W�V�����7�K�H���0�7�2���E�U�L�G�J�H���F�U�H�V�W���Z�D�V���R�U�L�J�L�Q�D�O�O�\���S�U�H�V�H�Q�W���R�Q���W�K�H���D�E�X�W�P�H�Q�W�V���R�I���W�K�L�V���V�W�U�X�F�W�X�U�H��
�E�X�W���V�X�E�V�H�T�X�H�Q�W���U�H�K�D�E�L�O�L�W�D�W�L�R�Q���R�I���W�K�H���E�U�L�G�J�H���U�H�V�X�O�W�H�G���L�Q���W�K�H���F�U�H�V�W�V���E�H�L�Q�J���F�R�Y�H�U�H�G������ 

�$�V���R�X�W�O�L�Q�H�G���L�Q���W�K�H�������������7�(�6�5���D���E�X�L�O�W���K�H�U�L�W�D�J�H���D�Q�G���F�X�O�W�X�U�D�O���O�D�Q�G�V�F�D�S�H���D�V�V�H�V�V�P�H�Q�W���Z�D�V��
�X�Q�G�H�U�W�D�N�H�Q���L�Q���6�H�S�W�H�P�E�H�U���������������7�K�H���D�V�V�H�V�V�P�H�Q�W�V���D�Q�G���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V���L�Q�G�L�F�D�W�H���W�K�D�W���W�K�H��
�+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������8�Q�G�H�U�S�D�V�V���L�V���D���E�X�L�O�W���K�H�U�L�W�D�J�H���I�H�D�W�X�U�H���� 

3.4 �7�U�D�Q�V�S�R�U�W�D�W�L�R�Q 

3.4.1 �5�R�D�G���1�H�W�Z�R�U�N 

�+�L�J�K�Z�D�\�����������L�V���D���&�R�Q�W�U�R�O�O�H�G���$�F�F�H�V�V���+�L�J�K�Z�D�\���X�Q�G�H�U���W�K�H���M�X�U�L�V�G�L�F�W�L�R�Q���R�I���0�7�2�����7�K�L�V���V�H�F�W�L�R�Q��
�R�I���+�L�J�K�Z�D�\�����������L�V���D����-�O�D�Q�H���G�L�Y�L�G�H�G���I�U�H�H�Z�D�\���Z�L�W�K���D���F�X�U�U�H�Q�W���S�R�V�W�H�G���V�S�H�H�G���R�I�����������N�P���K��
�D�Q�G���D���G�H�V�L�J�Q���V�S�H�H�G���R�I�����������N�P���K���� 

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

�+�L�J�K�Z�D�\���������L�V���D���U�X�U�D�O���K�L�J�K�Z�D�\���L�Q���W�K�H���V�W�X�G�\���D�U�H�D�����Z�L�W�K���W�Z�R���O�D�Q�H�V���K�H�D�G�L�Q�J���Z�H�V�W�E�R�X�Q�G���D�Q�G��
�R�Q�H���O�D�Q�H���K�H�D�G�L�Q�J���H�D�V�W�E�R�X�Q�G�������+�L�J�K�Z�D�\���������L�V���Z�L�W�K�L�Q���0�7�2���U�L�J�K�W-�R�I-�Z�D�\�����5�2�:�����Z�L�W�K�L�Q���W�K�H��
�+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���D�Q�G���W�R���W�K�H���Z�H�V�W���R�I���+�L�J�K�Z�D�\�������������7�R���W�K�H���H�D�V�W���R�I��
�+�L�J�K�Z�D�\�����������D�Q�G���H�D�V�W���R�I���5�H�L�Y�H���%�O�Y�G���L�W���L�V���&�R�X�Q�W�\���5�R�D�G���������D�Q�G���L�V���Z�L�W�K�L�Q���&�R�X�Q�W�\���R�I��
�6�L�P�F�R�H���5�2�:���� 

3.4.2 �8�W�L�O�L�W�L�H�V 

�7�K�H���I�R�O�O�R�Z�L�Q�J���X�W�L�O�L�W�L�H�V���D�U�H���O�R�F�D�W�H�G���Z�L�W�K�L�Q���W�K�H���V�W�X�G�\���D�U�H�D���� 
�x �(�Q�E�U�L�G�J�H���* �D�V���J�D�V���O�L�Q�H���� 
�x �%�H�O�O���E�X�U�L�H�G���F�D�E�O�H���� 
�x �,�Q�Q�S�R�Z�H�U���E�X�U�L�H�G���D�Q�G���R�Y�H�U�K�H�D�G���K�\�G�U�R���O�L�Q�H�V�����D�Q�G�� 
�x �7�R�Z�Q���R�I���,�Q�Q�L�V�I�L�O���Z�D�W�H�U�P�D�L�Q��  
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4. �$�O�W�H�U�Q�D�W�L�Y�H�V���D�Q�G���(�Y�D�O�X�D�W�L�R�Q�� 

4.1 �5�H�Y�L�H�Z���R�I���W�K�H���3�U�H�Y�L�R�X�V�������������7�(�6�5�����*���:���3��������-���� -������ 

�7�K�H�������������7�(�6�5���L�Q�F�O�X�G�H�G���D�Q���D�Q�D�O�\�V�L�V���D�Q�G���H�Y�D�O�X�D�W�L�R�Q���I�R�U���W�Z�R���L�Q�W�H�U�F�K�D�Q�J�H���D�O�W�H�U�Q�D�W�L�Y�H�V���I�R�U��
�W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������L�Q�W�H�U�F�K�D�Q�J�H�����$���3�D�U�F�O�R���$�����L�Q�W�H�U�F�K�D�Q�J�H���Z�D�V���V�H�O�H�F�W�H�G���D�V��
�W�K�H���7�H�F�K�Q�L�F�D�O�O�\���3�U�H�I�H�U�U�H�G���$�O�W�H�U�Q�D�W�L�Y�H���E�H�F�D�X�V�H���L�W���U�H�T�X�L�U�H�G���O�H�V�V���D�G�G�L�W�L�R�Q�D�O���S�U�R�S�H�U�W�\���D�V���L�W���L�V��
�E�H�V�W���V�X�L�W�H�G���W�R���W�K�H���H�[�L�V�W�L�Q�J���0�7�2���S�U�R�S�H�U�W�\���I�R�R�W�S�U�L�Q�W���D�Q�G���Z�R�X�O�G���S�U�R�Y�L�G�H���P�R�U�H���I�D�Y�R�X�U�D�E�O�H��
�W�U�D�I�I�L�F���R�S�H�U�D�W�L�R�Q�V�����7�K�H���7�H�F�K�Q�L�F�D�O�O�\���3�U�H�I�H�U�U�H�G���3�O�D�Q���L�Q�F�O�X�G�H�G���W�K�H���U�H�D�O�L�J�Q�P�H�Q�W���R�I���+�L�J�K�Z�D�\��
�������V�O�L�J�K�W�O�\���W�R���W�K�H���Q�R�U�W�K���D�Q�G���D���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G���W�K�U�R�X�J�K���W�K�H���S�U�R�S�H�U�W�L�H�V���L�Q���W�K�H��
�Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W���D�Q�G���D���V�L�J�Q�D�O�L�]�H�G���L�Q�W�H�U�V�H�F�W�L�R�Q���D�W���W�K�H���Q�H�Z���L�Q�W�H�U�V�H�F�W�L�R�Q���R�I���5�H�L�Y�H���%�O�Y�G��
�D�Q�G���&�R�X�Q�W�\���5�R�D�G���������W�R���W�K�H���H�D�V�W���R�I���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���� 

�$�V���S�D�U�W���R�I���W�K�L�V���F�X�U�U�H�Q�W���V�W�X�G�\���X�S�G�D�W�H�����D���U�H�Y�L�H�Z���R�I���W�K�H���7�H�F�K�Q�L�F�D�O�O�\���3�U�H�I�H�U�U�H�G���3�O�D�Q���I�U�R�P��
�����������Z�D�V���X�Q�G�H�U�W�D�N�H�Q���W�R���F�R�Q�I�L�U�P���L�I���W�K�H�������������U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���Z�L�O�O���D�G�G�U�H�V�V���I�X�W�X�U�H����������������
�W�U�D�I�I�L�F���S�U�R�M�H�F�W�L�R�Q�V�����D�Q�G���D�V�V�R�F�L�D�W�H�G���F�D�S�D�F�L�W�\�����R�S�H�U�D�W�L�R�Q�D�O���D�Q�G���V�D�I�H�W�\���Q�H�H�G�V�����7�K�H���W�L�P�L�Q�J���I�R�U��
�X�Q�G�H�U�W�D�N�L�Q�J���G�H�W�D�L�O���G�H�V�L�J�Q���D�Q�G���F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���X�O�W�L�P�D�W�H���+�L�J�K�Z�D�\�����������Z�L�G�H�Q�L�Q�J��
�W�K�U�R�X�J�K���W�K�L�V���V�H�F�W�L�R�Q���R�I���W�K�H���F�R�U�U�L�G�R�U���L�V���\�H�W���W�R���E�H���G�H�W�H�U�P�L�Q�H�G�����K�R�Z�H�Y�H�U�����D�J�L�Q�J���H�O�H�P�H�Q�W�V���R�I��
�H�[�L�V�W�L�Q�J���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���Z�L�O�O���U�H�T�X�L�U�H���U�H�S�O�D�F�H�P�H�Q�W���L�Q���W�K�H���V�K�R�U�W���W�H�U�P�����6�W�U�X�F�W�X�U�H�V���L�Q���Q�H�H�G���R�I��
�U�H�S�O�D�F�H�P�H�Q�W���D�U�H���E�H�L�Q�J���U�H�S�O�D�F�H�G���W�R���D�F�F�R�P�P�R�G�D�W�H���W�K�H���X�O�W�L�P�D�W�H���+�L�J�K�Z�D�\�����������Z�L�G�H�Q�L�Q�J��
�U�H�F�R�P�P�H�Q�G�H�G���D�V���S�D�U�W���R�I���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I��
�+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\���������&�O�D�V�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���D�Q�G��
�3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���6�W�X�G�\���8�S�G�D�W�H���� 

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

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

�&�D�W�H�J�R�U�\������
�(�Y�D�O�X�D�W�L�R�Q��
�)�D�F�W�R�U 

�$�O�W�H�U�Q�D�W�L�Y�H���� 
�3�D�U�F�O�R���$�� 

�$�O�W�H�U�Q�D�W�L�Y�H���� 
�3�D�U�F�O�R���$�� �6�X�P�P�D�U�\ 

�1�D�W�X�U�D�O��
�(�Q�Y�L�U�R�Q�P�H�Q�W �” �Ö 

�%�R�W�K���D�O�W�H�U�Q�D�W�L�Y�H�V���K�D�Y�H���W�K�H���S�R�W�H�Q�W�L�D�O���W�R���L�P�S�D�F�W���I�L�Y�H���Z�D�W�H�U�F�R�X�U�V�H�V���W�K�D�W���F�U�R�V�V���+�L�J�K�Z�D�\�����������D�W���W�K�H���+�L�J�K�Z�D�\���������L�Q�W�H�U�F�K�D�Q�J�H�����$�O�W�H�U�Q�D�W�L�Y�H�������D�O�V�R���K�D�V���W�K�H���S�R�W�H�Q�W�L�D�O���W�R���L�P�S�D�F�W��
�W�K�H���P�X�Q�L�F�L�S�D�O���G�U�D�L�Q���D�V���D���U�H�V�X�O�W���R�I���W�K�H���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G�����,�P�S�D�F�W�V���W�R���W�K�H���P�X�Q�L�F�L�S�D�O���G�U�D�L�Q���P�D�\���U�H�V�X�O�W���L�Q���L�P�S�D�F�W�V���W�R���W�K�H���F�R�O�G�Z�D�W�H�U���Z�D�W�H�U�F�R�X�U�V�H���W�R���W�K�H���Q�R�U�W�K���R�I���W�K�H��
�+�L�J�K�Z�D�\���������L�Q�W�H�U�F�K�D�Q�J�H���Z�K�L�F�K���P�D�\���U�H�T�X�L�U�H���D�G�G�L�W�L�R�Q�D�O���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���D�Q�G���U�H�Y�L�H�Z���D�Q�G���F�R�R�U�G�L�Q�D�W�L�R�Q���Z�L�W�K���U�H�J�X�O�D�W�R�U�\���D�J�H�Q�F�L�H�V�����$�O�W�H�U�Q�D�W�L�Y�H�������D�O�V�R���K�D�V���D���K�L�J�K�H�U��
�S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W���W�R���W�H�U�U�H�V�W�U�L�D�O���H�F�R�V�\�V�W�H�P�V���W�K�D�Q���$�O�W�H�U�Q�D�W�L�Y�H���������D�V���L�W���K�D�V���S�R�W�H�Q�W�L�D�O���W�R���L�P�S�D�F�W���W�K�H���&�R�R�N�V�W�R�Z�Q���+�R�O�O�R�Z�V���6�Z�D�P�S���3�U�R�Y�L�Q�F�L�D�O�O�\���6�L�J�Q�L�I�L�F�D�Q�W���:�H�W�O�D�Q�G���L�Q���W�K�H��
�Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W���R�I���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H�����$�V���V�X�F�K�����$�O�W�H�U�Q�D�W�L�Y�H�������L�V���S�U�H�I�H�U�U�H�G���I�U�R�P���D���Q�D�W�X�U�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W���S�H�U�V�S�H�F�W�L�Y�H���� 

�6�R�F�L�R-
�(�F�R�Q�R�P�L�F��
�(�Q�Y�L�U�R�Q�P�H�Q�W 

�” �” 

�$�O�W�H�U�Q�D�W�L�Y�H�������K�D�V���D���P�R�G�H�U�D�W�H���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W���W�R���V�X�U�U�R�X�Q�G�L�Q�J���O�D�Q�G���X�V�H���D�V���W�K�H�U�H���L�V���S�R�W�H�Q�W�L�D�O���I�R�U���L�P�S�D�F�W�V���W�R���W�K�H���E�X�L�O�G�L�Q�J�����R�U���E�X�L�O�G�L�Q�J���D�F�F�H�V�V�����L�Q���W�K�H���Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W������
�$�O�W�H�U�Q�D�W�L�Y�H�������K�D�V���D���J�U�H�D�W�H�U���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W���R�Q���W�K�H���S�U�R�S�H�U�W�\���L�Q���W�K�H���Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W���D�V���L�W���L�Q�F�O�X�G�H�V���5�H�L�Y�H���%�O�Y�G���U�H�D�O�L�J�Q�P�H�Q�W���W�K�U�R�X�J�K���W�K�H���S�U�R�S�H�U�W�\���Z�K�L�F�K���Z�L�O�O���U�H�T�X�L�U�H��
�F�R�R�U�G�L�Q�D�W�L�R�Q���Z�L�W�K���W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U�V���D�Q�G���W�K�H���P�X�Q�L�F�L�S�D�O�L�W�L�H�V�����$�O�W�K�R�X�J�K���W�K�H���S�R�W�H�Q�W�L�D�O���I�R�R�W�S�U�L�Q�W���L�P�S�D�F�W�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���$�O�W�H�U�Q�D�W�L�Y�H�������Z�L�O�O���E�H���O�D�U�J�H�U�����$�O�W�H�U�Q�D�W�L�Y�H�������Z�D�V��
�S�U�H�V�H�Q�W�H�G���L�Q���W�K�H�������������7�(�6�5���D�Q�G���P�D�\���K�D�Y�H���E�H�H�Q���W�D�N�H�Q���L�Q�W�R���F�R�Q�V�L�G�H�U�D�W�L�R�Q���L�Q���G�H�Y�H�O�R�S�P�H�Q�W���S�O�D�Q�V���L�Q���W�K�H���D�U�H�D���Z�K�L�O�H���$�O�W�H�U�Q�D�W�L�Y�H�������Z�D�V���Q�R�W���S�U�H�V�H�Q�W�H�G���L�Q���W�K�H�������������7�(�6�5��
�D�Q�G���P�D�\���Q�R�W���K�D�Y�H���E�H�H�Q���W�D�N�H�Q���L�Q�W�R���F�R�Q�V�L�G�H�U�D�W�L�R�Q���G�X�U�L�Q�J���G�H�Y�H�O�R�S�P�H�Q�W���S�O�D�Q�Q�L�Q�J�����$�V���V�X�F�K�����E�R�W�K���D�O�W�H�U�Q�D�W�L�Y�H�V���D�U�H���H�T�X�D�O�O�\���S�U�H�I�H�U�U�H�G���I�U�R�P���D���V�R�F�L�R-�H�F�R�Q�R�P�L�F��
�S�H�U�V�S�H�F�W�L�Y�H������ 

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

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

�7�U�D�I�I�L�F��
�2�S�H�U�D�W�L�R�Q�V �Û �” 

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

�2�S�H�U�D�W�L�R�Q�V��
�D�Q�G��
�0�D�L�Q�W�H�Q�D�Q�F�H 

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

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

�'�U�D�L�Q�D�J�H �” �Û �$�O�O���G�U�D�L�Q�D�J�H���L�P�S�U�R�Y�H�P�H�Q�W�V���I�R�U���E�R�W�K���D�O�W�H�U�Q�D�W�L�Y�H�V���Z�R�X�O�G���E�H���V�L�P�L�O�D�U���K�R�Z�H�Y�H�U���$�O�W�H�U�Q�D�W�L�Y�H�������P�D�\���U�H�T�X�L�U�H���W�K�H���U�H�O�R�F�D�W�L�R�Q���R�I���W�K�H���P�X�Q�L�F�L�S�D�O���G�U�D�L�Q���W�R���I�R�O�O�R�Z���W�K�H���Q�H�Z���D�O�L�J�Q�P�H�Q�W���R�I��
�5�H�L�Y�H���%�O�Y�G�������$�V���V�X�F�K�����$�O�W�H�U�Q�D�W�L�Y�H�������L�V���V�O�L�J�K�W�O�\���S�U�H�I�H�U�U�H�G���I�R�U���G�U�D�L�Q�D�J�H�� 

�&�R�V�W �” �Û 
�%�R�W�K���D�O�W�H�U�Q�D�W�L�Y�H�V���K�D�Y�H���D���K�L�J�K���S�R�W�H�Q�W�L�D�O���W�R���L�P�S�D�F�W���P�X�Q�L�F�L�S�D�O���X�W�L�O�L�W�L�H�V�������U�H�V�L�G�H�Q�W�L�D�O���V�H�U�Y�L�F�H�V���L�Q���W�K�H���Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W���D�Q�G���D�U�H���W�K�H�U�H�I�R�U�H���F�R�Q�V�L�G�H�U�H�G���H�T�X�D�O�����$�O�W�H�U�Q�D�W�L�Y�H�������L�V��
�D�S�S�U�R�[�L�P�D�W�H�O�\������ ���P�R�U�H���H�[�S�H�Q�V�L�Y�H���I�U�R�P���D���F�R�Q�V�W�U�X�F�W�L�R�Q���F�R�V�W���V�W�D�Q�G�S�R�L�Q�W���W�K�D�Q���$�O�W�H�U�Q�D�W�L�Y�H���������$�O�W�H�U�Q�D�W�L�Y�H�������L�V���D�O�V�R���F�R�Q�V�L�G�H�U�H�G���P�R�U�H���H�[�S�H�Q�V�L�Y�H���W�R���P�D�L�Q�W�D�L�Q���W�K�D�Q���$�O�W�H�U�Q�D�W�L�Y�H��
�����D�V���W�K�H���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G���P�D�\���U�H�T�X�L�U�H���F�R�V�W���V�K�D�U�L�Q�J���D�J�U�H�H�P�H�Q�W�V���E�H�W�Z�H�H�Q���0�7�2���D�Q�G���P�X�Q�L�F�L�S�D�O�L�W�\�����$�V���V�X�F�K�����$�O�W�H�U�Q�D�W�L�Y�H�������L�V���S�U�H�I�H�U�U�H�G���I�U�R�P���D���F�R�V�W��
�S�H�U�V�S�H�F�W�L�Y�H���� 

�2�Y�H�U�D�O�O �” �Û 

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

 



Highway 400 and Highway 89 Interchange - 
Interim Improvements Transportation 
Environmental Study Report Addendum 

 
 

  
  

 

 
Prepared for:  Ontario Ministry of Transportation  W.O. 06-20016  
 

AECOM 
29/60 

 

4.2 �&�K�D�Q�J�H�V���W�R���W�K�H�������������5�H�F�R�P�P�H�Q�G�H�G���3�O�D�Q�� 

�7�K�H���S�U�R�S�H�U�W�\���I�R�R�W�S�U�L�Q�W���I�U�R�P���W�K�H�������������5�H�F�R�P�P�H�Q�G�H�G���3�O�D�Q���D�W���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\��
�������L�Q�W�H�U�F�K�D�Q�J�H���Z�L�O�O���U�H�P�D�L�Q���J�H�Q�H�U�D�O�O�\���W�K�H���V�D�P�H���H�[�F�H�S�W���I�R�U���D���I�H�Z���P�L�Q�R�U���P�R�G�L�I�L�F�D�W�L�R�Q�V����
�$�G�G�L�W�L�R�Q�D�O���S�U�R�S�H�U�W�\���L�V���U�H�T�X�L�U�H�G���L�Q���W�K�H���Q�R�U�W�K�Z�H�V�W�����V�R�X�W�K�Z�H�V�W���D�Q�G���V�R�X�W�K�H�D�V�W���T�X�D�G�U�D�Q�W�V���W�R��
�D�F�F�R�P�P�R�G�D�W�H���W�K�H���F�K�D�Q�J�H�V���W�R���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���U�D�P�S�V���L�Q���W�K�H���L�Q�W�H�U�L�P�����Z�K�L�F�K���Z�L�O�O���H�Y�H�Q�W�X�D�O�O�\��
�E�H���U�H�T�X�L�U�H�G���I�R�U���W�K�H���X�O�W�L�P�D�W�H���Z�L�G�H�Q�L�Q�J�����7�K�H���S�U�R�S�H�U�W�\���U�H�T�X�L�U�H�G���I�R�U���W�K�H���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H��
�%�O�Y�G���Z�L�O�O���Q�R�W���E�H���U�H�T�X�L�U�H�G���I�R�U���W�K�H���L�Q�W�H�U�L�P���L�P�S�U�R�Y�H�P�H�Q�W�V���E�X�W���Z�L�O�O���H�Y�H�Q�W�X�D�O�O�\���E�H���U�H�T�X�L�U�H�G���I�R�U��
�W�K�H���D�S�S�U�R�Y�H�G���X�O�W�L�P�D�W�H���Z�L�G�H�Q�L�Q�J���� 

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

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

�x �0�L�Q�R�U���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G���D�Q�G���U�H�O�R�F�D�W�L�R�Q���R�I���W�K�H���F�R�P�P�X�W�H�U���S�D�U�N�L�Q�J���O�R�W���W�R��
�W�K�H���Q�R�U�W�K�H�D�V�W���T�X�D�G�U�D�Q�W�����D�Q�G���� 

�x �8�S�J�U�D�G�H���W�K�H���V�L�Q�J�O�H���O�D�Q�H���H�[�L�W���U�D�P�S�V���I�U�R�P���+�L�J�K�Z�D�\�����������W�R���+�L�J�K�Z�D�\���������W�R���W�Z�R-
�O�D�Q�H���H�[�L�W���U�D�P�S�V���� 

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

�7�K�H���I�R�O�O�R�Z�L�Q�J���V�X�P�P�D�U�L�]�H�V���W�K�H���F�R�Q�V�X�O�W�D�W�L�R�Q���X�Q�G�H�U�W�D�N�H�Q���D�V���S�D�U�W���R�I���W�K�H���3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q��
�D�Q�G���&�O�D�V�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���8�S�G�D�W�H���I�R�U���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\����������
�,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\���������D�Q�G���W�K�H��
�F�R�Q�V�X�O�W�D�W�L�R�Q���V�S�H�F�L�I�L�F���W�R���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���,�Q�W�H�U�L�P��
�,�P�S�U�R�Y�H�P�H�Q�W�V�����5�H�O�H�Y�D�Q�W���F�R�U�U�H�V�S�R�Q�G�H�Q�F�H���L�V���L�Q�F�O�X�G�H�G���L�Q���$�S�S�H�Q�G�L�[���&���R�I���W�K�L�V���G�R�F�X�P�H�Q�W�� 

5.1 �1�R�W�L�F�H���R�I���6�W�X�G�\���&�R�P�P�H�Q�F�H�P�H�Q�W 

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

�x �,�Q�Q�L�V�I�L�O���6�F�R�S�H�� 

�x �$�O�O�L�V�W�R�Q���+�H�U�D�O�G�� 

�x �%�D�U�U�L�H���(�[�D�P�L�Q�H�U�����D�Q�G�� 

�x �%�D�U�U�L�H���$�G�Y�D�Q�F�H���� 

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

�x �)�L�U�V�W���1�D�W�L�R�Q�V���D�Q�G���0�p�W�L�V���&�R�P�P�X�Q�L�W�L�H�V���� 

�x �0�H�P�E�H�U�V���R�I���3�D�U�O�L�D�P�H�Q�W���D�Q�G���0�H�P�E�H�U�V���R�I���3�U�R�Y�L�Q�F�L�D�O���3�D�U�O�L�D�P�H�Q�W���� 

�x �(�[�W�H�U�Q�D�O���*�R�Y�H�U�Q�P�H�Q�W���$�J�H�Q�F�L�H�V�� 

�x �(�P�H�U�J�H�Q�F�\���6�H�U�Y�L�F�H�V���� 

�x �8�W�L�O�L�W�\���6�H�U�Y�L�F�H�V���� 

�x �,�Q�W�H�U�H�V�W���*�U�R�X�S�V�����D�Q�G���� 

�x �0�H�P�E�H�U�V���R�I���W�K�H���S�X�E�O�L�F�� 

5.2 �3�X�E�O�L�F���,�Q�I�R�U�P�D�W�L�R�Q���&�H�Q�W�U�H�� 

�$���3�X�E�O�L�F���,�Q�I�R�U�P�D�W�L�R�Q���&�H�Q�W�U�H�����3�,�&�����Z�D�V���K�H�O�G���R�Q���1�R�Y�H�P�E�H�U���������������������I�R�U���W�K�H���R�Y�H�U�D�O�O��
�+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\��
�������3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���D�Q�G���&�O�D�V�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���6�W�X�G�\���8�S�G�D�W�H�����7�K�H���3�,�&��
�L�Q�F�O�X�G�H�G���S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���W�K�H���S�U�R�S�H�U�W�\���U�H�T�X�L�U�H�P�H�Q�W�V���I�R�U���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\��������
�L�Q�W�H�U�F�K�D�Q�J�H���D�V���S�H�U���W�K�H�������������7�(�6�5���D�Q�G���L�W���Z�D�V���Q�R�W�H�G���W�K�D�W���L�P�S�D�F�W���D�V�V�H�V�V�P�H�Q�W�V���D�Q�G��
�I�X�U�W�K�H�U���G�H�W�D�L�O�V���R�I���3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���Z�H�U�H���R�Q-�J�R�L�Q�J������ 

5.3 �$�G�G�L�W�L�R�Q�D�O���&�R�Q�V�X�O�W�D�W�L�R�Q 

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

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

5.4 �7�(�6�5���$�G�G�H�Q�G�X�P 

�)�X�U�W�K�H�U���G�H�W�D�L�O�V���R�Q���W�K�H���S�X�U�S�R�V�H���R�I���W�K�L�V���7�(�6�5���$�G�G�H�Q�G�X�P���D�Q�G���U�H�Y�L�H�Z���S�U�R�F�H�V�V���D�U�H���Q�R�W�H�G���L�Q��
�6�H�F�W�L�R�Q�������������1�R�W�L�F�H�V���R�I���W�K�H���V�X�E�P�L�V�V�L�R�Q���R�I���W�K�H���7�(�6�5���$�G�G�H�Q�G�X�P���Z�H�U�H���D�G�Y�H�U�W�L�V�H�G���L�Q���O�R�F�D�O��
�Q�H�Z�V�S�D�S�H�U�V���R�Q���7�K�X�U�V�G�D�\���0�D�U�F�K������ �����������������1�R�W�L�I�L�F�D�W�L�R�Q���O�H�W�W�H�U�V���Z�L�W�K���G�H�W�D�L�O�V���R�Q���W�K�H���7�(�6�5��
�$�G�G�H�Q�G�X�P���5�H�Y�L�H�Z���3�H�U�L�R�G���Z�H�U�H���P�D�L�O�H�G���W�R���H�Y�H�U�\�R�Q�H���R�Q���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\����������
�,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���V�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\���������&�O�D�V�V��
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���D�Q�G���3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���6�W�X�G�\���8�S�G�D�W�H���V�W�X�G�\���F�R�Q�W�D�F�W���O�L�V�W���� 

5.5 �:�H�E�V�L�W�H 

�$���V�W�X�G�\���Z�H�E�V�L�W�H�����K�W�W�S�������K�L�J�K�Z�D�\�������L�P�S�U�R�Y�H�P�H�Q�W�V�����W�R�������F�D�����L�V���D�Y�D�L�O�D�E�O�H���I�R�U���W�K�H���R�Y�H�U�D�O�O��
�+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\��
�������V�W�X�G�\���X�S�G�D�W�H�����$�O�O���S�X�E�O�L�F���Q�R�W�L�F�H�V�����3�,�&���L�Q�I�R�U�P�D�W�L�R�Q�����D�V���Z�H�O�O���D�V���W�K�L�V���7�(�6�5���$�G�G�H�Q�G�X�P��
�K�D�Y�H���E�H�H�Q���P�D�G�H���D�Y�D�L�O�D�E�O�H���R�Q���W�K�L�V���Z�H�E�V�L�W�H���I�R�U���W�K�H���S�X�E�O�L�F���W�R���Y�L�H�Z�������7�K�H���Z�H�E�V�L�W�H���L�Q�F�O�X�G�H�V��
�W�K�H���3�U�R�M�H�F�W���7�H�D�P���F�R�Q�W�D�F�W���L�Q�I�R�U�P�D�W�L�R�Q���D�V���Z�H�O�O���D�V���D�Q���R�Q�O�L�Q�H���I�R�U�P���W�R���V�X�E�P�L�W���F�R�P�P�H�Q�W�V��
�G�L�U�H�F�W�O�\���W�R���W�K�H���3�U�R�M�H�F�W���7�H�D�P���� 
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6. �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���,�V�V�X�H�V���D�Q�G���&�R�P�P�L�W�P�H�Q�W�V�� 

�7�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q���G�R�F�X�P�H�Q�W�V���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���H�I�I�H�F�W�V���D�Q�G���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�V���D���U�H�V�X�O�W���R�I���W�K�H���S�U�R�S�R�V�H�G���F�K�D�Q�J�H�V���W�R���W�K�H���3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���R�I���W�K�H���+�L�J�K�Z�D�\��
�������������+�L�J�K�Z�D�\���������L�Q�W�H�U�F�K�D�Q�J�H�����7�K�L�V���V�H�F�W�L�R�Q���P�L�U�U�R�U�V���W�K�D�W���R�I���6�H�F�W�L�R�Q�������R�I���W�K�H�������������7�(�6�5��
���*���:���3��������-���� -���������Z�K�L�F�K���G�L�V�F�X�V�V�H�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���,�V�V�X�H�V���D�Q�G���&�R�P�P�L�W�P�H�Q�W�V�����2�W�K�H�U��
�L�W�H�P�V���W�K�D�W���Z�H�U�H���Q�R�W���S�U�H�Y�L�R�X�V�O�\���F�R�Y�H�U�H�G���L�Q���6�H�F�W�L�R�Q�����������R�I���W�K�H�������������7�(�6�5���E�X�W���D�U�H���R�I��
�L�P�S�R�U�W�D�Q�F�H���D�U�H���L�Q�F�O�X�G�H�G���L�Q���W�K�L�V���V�H�F�W�L�R�Q�� 

�$�G�G�L�W�L�R�Q�D�O���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V���S�H�U�W�D�L�Q�L�Q�J���W�R���W�K�H���Q�D�W�X�U�D�O�����V�R�F�L�D�O�����H�F�R�Q�R�P�L�F���D�Q�G���F�X�O�W�X�U�D�O��
�H�Q�Y�L�U�R�Q�P�H�Q�W�V���Z�H�U�H���X�Q�G�H�U�W�D�N�H�Q���D�V���S�D�U�W���R�I���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P������
�N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\���������3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���6�W�X�G�\��
�8�S�G�D�W�H���W�R���G�H�W�H�U�P�L�Q�H���Z�K�H�W�K�H�U���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���F�R�Q�G�L�W�L�R�Q�V���K�D�Y�H���F�K�D�Q�J�H�G���V�L�Q�F�H���W�K�H���W�L�P�H���W�K�H��
�R�U�L�J�L�Q�D�O���7�(�6�5���Z�D�V���F�R�P�S�O�H�W�H�G���D�Q�G���W�R���D�V�V�H�V�V���W�K�H���L�P�S�D�F�W�V���D�V���D���U�H�V�X�O�W���R�I���D���V�O�L�J�K�W�O�\���Z�L�G�H�U��
�I�R�R�W�S�U�L�Q�W���D�Q�G���S�U�R�S�R�V�H�G���G�H�V�L�J�Q���P�R�G�L�I�L�F�D�W�L�R�Q�V�����7�K�H���I�R�O�O�R�Z�L�Q�J���V�X�E�V�H�F�W�L�R�Q�V���R�X�W�O�L�Q�H���W�K�H��
�R�Y�H�U�D�O�O���L�P�S�D�F�W�V���R�I���W�K�H���S�U�R�S�R�V�H�G���L�Q�W�H�U�L�P���L�P�S�U�R�Y�H�P�H�Q�W�V���� 

6.1 �1�D�W�X�U�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W�� 

�'�H�W�D�L�O�V���U�H�J�D�U�G�L�Q�J���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���W�R���W�K�H���Q�D�W�X�U�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���U�H�F�R�P�P�H�Q�G�H�G��
�P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���D�U�H���G�H�V�F�U�L�E�H�G���E�H�O�R�Z�����)�X�U�W�K�H�U���G�H�W�D�L�O�V���U�H�J�D�U�G�L�Q�J���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���W�R��
�W�K�H���Q�D�W�X�U�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W���F�D�Q���E�H���I�R�X�Q�G���L�Q���W�K�H���1�D�W�X�U�D�O���+�H�U�L�W�D�J�H���(�[�L�V�W�L�Q�J���,�P�S�D�F�W��
�$�V�V�H�V�V�P�H�Q�W���5�H�S�R�U�W�����)�5�L���(�F�R�O�R�J�L�F�D�O���6�H�U�Y�L�F�H�V�����)�H�E�U�X�D�U�\�����������������D�Y�D�L�O�D�E�O�H���X�Q�G�H�U���V�H�S�D�U�D�W�H��
�F�R�Y�H�U�� 

6.1.1 �)�L�V�K���D�Q�G���)�L�V�K���+�D�E�L�W�D�W 

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�V 

�7�K�H�U�H���D�U�H���I�L�Y�H���Z�D�W�H�U�F�R�X�U�V�H�V���Z�L�W�K�L�Q���W�K�H���V�W�X�G�\���D�U�H�D���W�K�D�W���K�D�Y�H���S�R�W�H�Q�W�L�D�O���W�R���E�H���L�P�S�D�F�W�H�G���E�\��
�W�K�H���S�U�R�S�R�V�H�G���L�Q�W�H�U�L�P���L�P�S�U�R�Y�H�P�H�Q�W�V���W�R���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������L�Q�W�H�U�F�K�D�Q�J�H����
�L�Q�F�O�X�G�L�Q�J���I�R�X�U���Z�D�U�P�Z�D�W�H�U���Z�D�W�H�U�F�R�X�U�V�H�V���D�Q�G���R�Q�H���F�R�O�G�Z�D�W�H�U���Z�D�W�H�U�F�R�X�U�V�H���W�K�D�W���F�U�R�V�V��
�+�L�J�K�Z�D�\�������������7�K�H���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���W�R���W�K�H�V�H���Z�D�W�H�U�F�R�X�U�V�H�V���K�D�Y�H���Q�R�W���F�K�D�Q�J�H�G���I�U�R�P���W�K�H��
�����������7�(�6�5���D�O�W�K�R�X�J�K���W�K�H�U�H���K�D�Y�H���E�H�H�Q���F�K�D�Q�J�H�V���W�R���W�K�H���)�L�V�K�H�U�L�H�V���$�F�W�����������������D�Q�G���W�K�H��
�G�H�Y�H�O�R�S�P�H�Q�W���D�Q�G���U�H�Y�L�V�L�R�Q�V���W�R���W�K�H���0�7�2�¶�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���*�X�L�G�H���I�R�U���)�L�V�K���D�Q�G���)�L�V�K���+�D�E�L�W�D�W��
���Y�H�U�V�L�R�Q���0�D�\���������������W�K�H���)�L�V�K���*�X�L�G�H������ 

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

�/�D�Q�G-�E�D�V�H�G���D�F�W�L�Y�L�W�L�H�V���P�D�\���L�Q�F�O�X�G�H���� 

�x �9�H�J�H�W�D�W�L�R�Q���&�O�H�D�U�L�Q�J�� 
�x �(�[�F�D�Y�D�W�L�R�Q�� 
�x �*�U�D�G�L�Q�J�����D�Q�G�� 
�x �8�V�H���R�I���,�Q�G�X�V�W�U�L�D�O���(�T�X�L�S�P�H�Q�W���� 
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�7�K�H���U�H�P�R�Y�D�O���R�I���U�L�S�D�U�L�D�Q���Y�H�J�H�W�D�W�L�R�Q���W�R���D�F�F�H�V�V���D�Q�G���L�Q�V�W�D�O�O���Q�H�Z���F�X�O�Y�H�U�W�V���F�D�Q���L�P�S�D�F�W���W�K�H��
�V�W�D�E�L�O�L�W�\���R�I���W�K�H���V�W�U�H�D�P�E�D�Q�N���V�R�L�O�V�����F�K�D�Q�J�H���W�K�H�U�P�D�O���T�X�D�O�L�W�L�H�V�����D�O�W�H�U���Q�X�W�U�L�H�Q�W���L�Q�S�X�W�V���D�Q�G���F�D�Q��
�D�O�W�H�U���L�Q-�V�W�U�H�D�P���R�U�J�D�Q�L�F���V�W�U�X�F�W�X�U�H���D�Q�G���F�R�Y�H�U�����(�[�F�D�Y�D�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V���H�[�S�R�V�H���V�R�L�O�V���W�R��
�S�R�W�H�Q�W�L�D�O���H�U�R�V�L�R�Q�����D�O�W�H�U���V�O�R�S�H�V���D�Q�G���G�U�D�L�Q�D�J�H���S�D�W�W�H�U�Q�V���R�I�W�H�Q���U�H�T�X�L�U�H���G�H�Z�D�W�H�U�L�Q�J��
�R�S�H�U�D�W�L�R�Q�V���D�V���Z�H�O�O�����7�K�H���X�V�H���R�I���L�Q�G�X�V�W�U�L�D�O���H�T�X�L�S�P�H�Q�W���L�Q�W�U�R�G�X�F�H�V���W�K�H���U�L�V�N���R�I���F�R�Q�W�D�P�L�Q�D�Q�W�V��
�V�X�F�K���D�V���I�X�H�O�V���D�Q�G���R�L�O�V���U�H�D�F�K�L�Q�J���I�L�V�K���K�D�E�L�W�D�W���D�V���Z�H�O�O���D�V���H�[�S�R�V�L�Q�J���V�R�L�O�V���D�Q�G���L�Q�F�U�H�D�V�L�Q�J���W�K�H��
�U�L�V�N���R�I���H�U�R�V�L�R�Q���� 

�,�Q-�Z�D�W�H�U���D�F�W�L�Y�L�W�L�H�V���P�D�\���L�Q�F�O�X�G�H�� 

�x �3�O�D�F�H�P�H�Q�W���R�I���0�D�W�H�U�L�D�O�� 
�x �8�V�H���R�I���,�Q�G�X�V�W�U�L�D�O���(�T�X�L�S�P�H�Q�W���� 
�x �:�D�W�H�U���(�[�W�U�D�F�W�L�R�Q�� 
�x �'�H�E�U�L�V���0�D�Q�D�J�H�P�H�Q�W�� 
�x �:�D�W�H�U���)�O�R�Z�����D�Q�G���� 
�x �)�L�V�K���3�D�V�V�D�J�H���� 

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

�3�U�R�S�R�V�H�G���0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V�� 

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

�x �&�R�Q�W�U�D�F�W�R�U���U�H�T�X�L�U�H�V���F�R�P�S�U�H�K�H�Q�V�L�Y�H���H�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O���S�O�D�Q�� 
�x �&�R�Q�W�U�D�F�W�R�U���P�X�V�W���F�D�S�W�X�U�H���D�Q�G���U�H�O�R�F�D�W�H���D�Q�\���V�W�U�D�Q�G�H�G���I�L�V�K���Z�L�W�K�L�Q���W�K�H���Z�R�U�N���D�U�H�D���� 
�x �7�H�P�S�R�U�D�U�\���E�\�S�D�V�V���R�U���G�D�P���D�Q�G���S�X�P�S���V�\�V�W�H�P���� 
�x �7�U�H�D�W�P�H�Q�W���R�I���G�H�W�Z�D�W�H�U�L�Q�J���D�U�H�D���� 
�x �/�L�P�L�W���D�F�F�H�V�V���W�R���E�D�Q�N�V�� 
�x �,�Q-�Z�D�W�H�U���Z�R�U�N���U�H�V�W�U�L�F�W�L�R�Q���I�R�U���W�K�H���Z�D�U�P�Z�D�W�H�U���Z�D�W�H�U�F�R�X�U�V�H�V���I�U�R�P���0�D�U�F�K���������W�R���-�X�O�\��

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

���������Q�R���L�Q-�Z�D�W�H�U���Z�R�U�N���G�X�U�L�Q�J���W�K�L�V���W�L�P�H���L�Q���D�Q�\���\�H�D�U���� 
�x �,�P�S�O�H�P�H�Q�W���Z�R�U�N���L�V�R�O�D�W�L�R�Q���S�O�D�Q�� 
�x �5�H�P�R�Y�H���I�L�V�K���I�U�R�P���L�V�R�O�D�W�H�G���Z�R�U�N���D�U�H�D�� 
�x �8�V�H���R�I���V�F�U�H�H�Q�V���R�Q���L�Q�W�D�N�H���S�X�P�S�V�� 
�x �9�H�K�L�F�O�H���D�Q�G���H�T�X�L�S�P�H�Q�W���U�H�I�X�H�O�O�L�Q�J���D�Z�D�\���I�U�R�P���Z�D�W�H�U�F�R�X�U�V�H�� 
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�x �$���V�S�L�O�O���F�R�Q�W�D�L�Q�P�H�Q�W���S�O�D�Q���D�Q�G���H�T�X�L�S�P�H�Q�W���R�Q���V�L�W�H���� 
�x �/�R�Z���I�O�R�Z���F�K�D�Q�Q�H�O�V���P�D�\���E�H���U�H�T�X�L�U�H�G���R�Q���V�R�P�H���E�R�[���F�X�O�Y�H�U�W�V���� 

�3�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���P�D�\���Q�R�W���E�H���D�E�O�H���W�R���E�H���D�Y�R�L�G�H�G���L�Q���V�R�P�H���L�Q�V�W�D�Q�F�H�V�����K�R�Z�H�Y�H�U�����G�X�U�L�Q�J��
�G�H�W�D�L�O���G�H�V�L�J�Q���W�K�H�U�H���L�V���S�R�W�H�Q�W�L�D�O���W�R���U�H�G�X�F�H���L�P�S�D�F�W�V���W�K�U�R�X�J�K���W�K�H���U�H�F�R�P�P�H�Q�G�H�G���P�L�W�L�J�D�W�L�R�Q��
�P�H�D�V�X�U�H�V���O�L�V�W�H�G���D�E�R�Y�H�����7�K�H���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���D�Q�G���U�H�F�R�P�P�H�Q�G�H�G���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V��
�V�K�D�O�O���E�H���F�R�Q�I�L�U�P�H�G���G�X�U�L�Q�J���G�H�W�D�L�O���G�H�V�L�J�Q���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���0�1�5�)���D�Q�G���'�)�2���R�Q�F�H���W�K�H��
�H�[�D�F�W���H�[�W�H�Q�W���R�I���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���L�V���G�H�W�H�U�P�L�Q�H�G���D�Q�G���G�H�W�D�L�O�V���D�U�H���I�L�Q�D�O�L�]�H�G���� 

6.1.2 �7�H�U�U�H�V�W�U�L�D�O���(�F�R�V�\�V�W�H�P�V�� 

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�V 

�7�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���L�Q�W�H�U�L�P���L�P�S�U�R�Y�H�P�H�Q�W�V���U�H�T�X�L�U�H���S�U�R�S�H�U�W�\���L�Q���D�O�O��
�I�R�X�U���T�X�D�G�U�D�Q�W�V���R�I���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���M�X�V�W���E�H�\�R�Q�G���W�K�H���H�[�L�V�W�L�Q�J���0�7�2���5�2�:���D�Q�G���H�G�J�H���R�I��
�S�D�Y�H�P�H�Q�W�����7�K�H���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���D�U�H���D�Q�W�L�F�L�S�D�W�H�G���W�R���E�H���P�L�Q�L�P�D�O���D�Q�G���L�Q�F�O�X�G�H���H�G�J�H���H�I�I�H�F�W�V��
�R�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���H�F�R�V�L�W�H�V�� 

�x �&�R�Q�L�I�H�U�R�X�V���)�R�U�H�V�W�� 
�x �$�J�U�L�F�X�O�W�X�U�D�O���5�R�Z���&�U�R�S�� 
�x �6�Z�D�P�S�� 
�x �7�U�D�Q�V�L�W�L�R�Q�D�O�����D�Q�G�� 
�x �8�U�E�D�Q���,�P�S�H�U�Y�L�R�X�V�� 

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

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

�3�U�R�S�R�V�H�G���0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V 

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

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

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

�x �9�H�J�H�W�D�W�L�R�Q���U�H�P�R�Y�D�O�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���F�R�Q�V�W�U�X�F�W�L�R�Q���U�H�O�D�W�H�G���D�F�W�L�Y�L�W�L�H�V���V�K�D�O�O���E�H��
�P�L�Q�L�P�L�]�H�G�����D�Q�G���Z�K�H�U�H���U�H�T�X�L�U�H�G���(�6�$�V���V�K�D�O�O���E�H���H�V�W�D�E�O�L�V�K�H�G���W�R���U�H�V�W�U�L�F�W���D�F�F�H�V�V���W�R��
�V�H�Q�V�L�W�L�Y�H���D�U�H�D�V���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q���� 

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

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

�x �,�Q���J�H�Q�H�U�D�O�����2�3�6�6�����������Z�L�O�O���S�U�R�Y�L�G�H���J�X�L�G�D�Q�F�H���I�R�U���H�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O�� 

6.1.3 �6�S�H�F�L�H�V���D�W���5�L�V�N 

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�V 

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

�)�X�U�W�K�H�U���G�H�W�D�L�O�V���R�Q���6�$�5���Z�L�W�K���S�R�W�H�Q�W�L�D�O���I�R�U���W�K�H���V�W�X�G�\���D�U�H���F�D�Q���E�H���I�R�X�Q�G���L�Q���W�K�H���'�U�D�I�W���1�D�W�X�U�D�O��
�+�H�U�L�W�D�J�H���(�[�L�V�W�L�Q�J���,�P�S�D�F�W���$�V�V�H�V�V�P�H�Q�W���5�H�S�R�U�W�����)�5�L���(�F�R�O�R�J�L�F�D�O���6�H�U�Y�L�F�H�V�����)�H�E�U�X�D�U�\�������������� 

�3�U�R�S�R�V�H�G���0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V�� 

�2�Q�F�H���G�H�V�L�J�Q���G�H�W�D�L�O�V���D�U�H���F�R�Q�I�L�U�P�H�G�����P�R�U�H���W�D�U�J�H�W�H�G���V�X�U�Y�H�\�V���V�K�D�O�O���E�H���S�H�U�I�R�U�P�H�G���L�Q��
�S�R�W�H�Q�W�L�D�O���K�D�E�L�W�D�W���I�R�U���6�$�5���Z�L�W�K���S�R�W�H�Q�W�L�D�O���I�R�U���W�K�H���V�W�X�G�\���D�U�H�D���W�R���F�R�Q�I�L�U�P���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���W�R��
�6�$�5�����7�D�U�J�H�W�H�G���6�$�5���V�F�U�H�H�Q�L�Q�J���I�R�U���(�D�V�W�H�U�Q���0�H�D�G�R�Z�O�D�U�N���V�K�D�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���G�X�U�L�Q�J��
�G�H�W�D�L�O���G�H�V�L�J�Q���W�R���F�R�Q�I�L�U�P���Z�H�D�W�K�H�U���D�Y�L�D�Q���6�$�5���K�D�E�L�W�D�W���Z�L�O�O���E�H���L�P�S�D�F�W�H�G���E�\���W�K�H���S�U�R�S�R�V�H�G��
�Z�R�U�N�V���� 

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

6.1.4 �+�\�G�U�R�J�H�R�O�R�J�\���D�Q�G���*�U�R�X�Q�G�Z�D�W�H�U�� 

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

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

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

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

�x �3�U�H�S�D�U�H���D�Q�G���L�P�S�O�H�P�H�Q�W���D���V�S�L�O�O���S�U�H�Y�H�Q�W�L�R�Q���D�Q�G���F�R�Q�W�U�R�O���P�D�Q�D�J�H�P�H�Q�W���S�O�D�Q�����D�Q�G�� 

�x �$�S�S�U�R�S�U�L�D�W�H���Q�R�W�L�I�L�F�D�W�L�R�Q���V�K�D�O�O���E�H���F�D�U�U�L�H�G���R�X�W�����L���H�����0�2�(�&�&�����0�1�5�)�����V�K�R�X�O�G���D�Q�\��
�³�V�S�L�O�O�V�´���R�F�F�X�U���� 

6.2 �6�R�F�L�R-�(�F�R�Q�R�P�L�F���(�Q�Y�L�U�R�Q�P�H�Q�W 

6.2.1 �/�D�Q�G���8�V�H 

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

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

6.2.2 �3�U�R�S�H�U�W�\ 

�7�K�H�������������7�(�6�5���L�Q�F�O�X�G�H�G���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���I�R�U���S�U�R�S�H�U�W�\���D�F�T�X�L�V�L�W�L�R�Q���W�R���D�F�F�R�P�P�R�G�D�W�H��
�W�K�H���Z�L�G�H�Q�L�Q�J���R�I���+�L�J�K�Z�D�\�������������W�K�H���L�P�S�U�R�Y�H�P�H�Q�W�V���W�R���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\��������
�,�Q�W�H�U�F�K�D�Q�J�H���D�Q�G���W�K�H���U�H�D�O�L�J�Q�P�H�Q�W���R�I���5�H�L�Y�H���%�O�Y�G���W�R���D�F�F�R�P�P�R�G�D�W�H���W�K�H���&�R�X�Q�W�\���5�R�D�G��������
�:�H�V�W�E�R�X�Q�G���W�R���+�L�J�K�Z�D�\�����������Q�R�U�W�K�E�R�X�Q�G���R�Q-�U�D�P�S�����7�K�H���L�Q�W�H�U�L�P���L�P�S�U�R�Y�H�P�H�Q�W�V���U�H�T�X�L�U�H��
�D�G�G�L�W�L�R�Q�D�O���S�U�R�S�H�U�W�\���E�H�\�R�Q�G���W�K�H�������������7�(�6�5���I�R�R�W�S�U�L�Q�W���L�Q���W�K�H���Q�R�U�W�K�Z�H�V�W�����V�R�X�W�K�Z�H�V�W���D�Q�G��
�V�R�X�W�K�H�D�V�W���T�X�D�G�U�D�Q�W�V���� 

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

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

6.2.3 �1�R�L�V�H 

6.2.3.1 �2�S�H�U�D�W�L�R�Q�D�O���1�R�L�V�H 

�$�V���Q�R�W�H�G���L�Q���6�H�F�W�L�R�Q�����������������D���Q�R�L�V�H���D�Q�D�O�\�V�L�V���I�R�U���W�K�H���+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P������
�N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H���-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\���������Z�D�V���X�Q�G�H�U�W�D�N�H�Q�����7�K�H�U�H���D�U�H���Q�R��
�D�Q�W�L�F�L�S�D�W�H�G���L�P�S�D�F�W�V���W�R���W�K�H���Q�R�L�V�H���V�H�Q�V�L�W�L�Y�H���D�U�H�D�V���D�W���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���D�V���S�D�U�W���R�I���W�K�H���L�Q�W�H�U�L�P��
�L�P�S�U�R�Y�H�P�H�Q�W�V���� 
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6.2.3.2 �&�R�Q�V�W�U�X�F�W�L�R�Q���1�R�L�V�H 

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�V 

�&�R�Q�V�W�U�X�F�W�L�R�Q���Q�R�L�V�H���L�P�S�D�F�W�V���I�R�U���W�K�L�V���S�U�R�M�H�F�W���P�D�\���S�R�W�H�Q�W�L�D�O�O�\���E�H���H�[�S�H�F�W�H�G���D�W���Q�H�D�U�E�\���1�6�$�V����
�7�K�H���S�R�W�H�Q�W�L�D�O���I�R�U���F�R�Q�V�W�U�X�F�W�L�R�Q���Q�R�L�V�H���L�P�S�D�F�W�V���Z�L�O�O���G�H�S�H�Q�G���R�Q���W�K�H���Q�X�P�E�H�U���D�Q�G���W�\�S�H���R�I��
�F�R�Q�V�W�U�X�F�W�L�R�Q���H�T�X�L�S�P�H�Q�W���D�Q�G���S�U�R�F�H�V�V�H�V���W�R���E�H���X�V�H�G���D�Q�G���W�K�H���W�L�P�H���R�I���G�D�\���W�K�D�W���W�K�H�\���P�D�\��
�R�F�F�X�U���� 

�3�U�R�S�R�V�H�G���0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V 

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

�x �7�L�P�H���3�H�U�L�R�G�V���D�Q�G���'�X�U�D�W�L�R�Q�����1�R�L�V�\���H�T�X�L�S�P�H�Q�W���V�K�D�O�O���R�Q�O�\���E�H���R�S�H�U�D�W�H�G���Z�K�H�Q��
�Q�H�F�H�V�V�D�U�\���D�Q�G���V�Z�L�W�F�K�H�G���R�I�I���Z�K�H�Q���Q�R�W���L�Q���X�V�H���W�R���P�L�Q�L�P�L�]�H���Q�R�L�V�H���L�P�S�D�F�W�V�� 

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

�x �&�R�Q�F�X�U�U�H�Q�W���2�S�H�U�D�W�L�R�Q�V�����1�R�L�V�\���R�S�H�U�D�W�L�R�Q�V���V�K�D�O�O���E�H���V�F�K�H�G�X�O�H�G���F�R�Q�F�X�U�U�H�Q�W�O�\���W�R��
�W�D�N�H���D�G�Y�D�Q�W�D�J�H���R�I���W�K�H���I�D�F�W���W�K�D�W���W�K�H���F�R�P�E�L�Q�H�G���Q�R�L�V�H���O�H�Y�H�O�V���S�U�R�G�X�F�H�G���P�D�\���Q�R�W���E�H��
�V�L�J�Q�L�I�L�F�D�Q�W�O�\���J�U�H�D�W�H�U���W�K�D�Q���W�K�H���O�H�Y�H�O���S�U�R�G�X�F�H�G���L�I���W�K�H���R�S�H�U�D�W�L�R�Q�V���Z�H�U�H���S�H�U�I�R�U�P�H�G��
�V�H�S�D�U�D�W�H�O�\�� 

�x �$�O�W�H�U�Q�D�W�L�Y�H���&�R�Q�V�W�U�X�F�W�L�R�Q���0�H�W�K�R�G�V�����$�O�W�H�U�Q�D�W�L�Y�H�V���W�R���V�W�D�Q�G�D�U�G���F�R�Q�V�W�U�X�F�W�L�R�Q��
�W�H�F�K�Q�L�T�X�H�V���P�D�\���D�O�V�R���E�H���D�Y�D�L�O�D�E�O�H���D�Q�G���G�H�W�H�U�P�L�Q�H�G���W�R���E�H���P�R�U�H���S�U�D�F�W�L�F�D�O���D�Q�G���R�U��
�F�R�V�W-�H�I�I�H�F�W�L�Y�H���L�Q���G�H�D�O�L�Q�J���Z�L�W�K���F�R�Q�V�W�U�X�F�W�L�R�Q���Q�R�L�V�H���L�P�S�D�F�W�V���D�Q�G���S�H�U�F�H�S�W�L�R�Q�V������
�(�[�D�P�S�O�H�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���V�H�Y�H�U�D�O���R�S�H�U�D�W�L�R�Q�V���D�U�H���G�L�V�F�X�V�V�H�G���E�H�O�R�Z�� 

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

�x �/�H�V�V���1�R�L�V�\���(�T�X�L�S�P�H�Q�W�����/�H�V�V���Q�R�L�V�\���H�T�X�L�S�P�H�Q�W���V�K�D�O�O���E�H���X�V�H�G���Z�K�H�U�H�Y�H�U���I�H�D�V�L�E�O�H�� 

�'�X�U�L�Q�J���'�H�W�D�L�O���'�H�V�L�J�Q�����Z�K�H�Q���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V���D�Q�G���S�U�R�F�H�V�V�H�V���D�U�H���E�H�W�W�H�U���G�H�I�L�Q�H�G����
�S�R�W�H�Q�W�L�D�O���Q�R�L�V�H���L�P�S�D�F�W���L�V�V�X�H�V���V�K�D�O�O���E�H���U�H�Y�L�V�L�W�H�G���D�Q�G���D���&�R�Q�V�W�U�X�F�W�L�R�Q���1�R�L�V�H���0�L�W�L�J�D�W�L�R�Q��
�5�H�S�R�U�W���V�K�D�O�O���E�H���S�U�H�S�D�U�H�G�����7�K�H���S�O�D�Q���V�K�D�O�O���L�Q�F�O�X�G�H���D���P�R�U�H���D�F�F�X�U�D�W�H���D�V�V�H�V�V�P�H�Q�W���R�I��
�F�R�Q�V�W�U�X�F�W�L�R�Q���Q�R�L�V�H���L�P�S�D�F�W�V�����D�Q�G���L�G�H�Q�W�L�I�\���F�R�Q�V�W�U�X�F�W�L�R�Q���Q�R�L�V�H���L�P�S�D�F�W���F�U�L�W�H�U�L�D���O�H�Y�H�O�V����
�P�L�W�L�J�D�W�L�R�Q���H�O�H�P�H�Q�W�V���D�Q�G���P�R�Q�L�W�R�U�L�Q�J���D�F�W�L�Y�L�W�L�H�V�����7�K�H���S�O�D�Q���V�K�D�O�O���D�O�V�R���H�V�W�D�E�O�L�V�K���D�Q��
�D�S�S�U�R�S�U�L�D�W�H���F�R�Q�V�W�U�X�F�W�L�R�Q���Q�R�L�V�H���F�R�P�S�O�D�L�Q�W���S�U�R�F�H�V�V���E�\���Z�K�L�F�K���W�K�H���S�X�E�O�L�F���F�D�Q���U�H�J�L�V�W�H�U��
�F�R�P�S�O�D�L�Q�W�V���W�U�L�J�J�H�U�H�G���E�\���X�Q�D�F�F�H�S�W�D�E�O�\���O�R�X�G���R�U���R�E�M�H�F�W�L�R�Q�D�E�O�H���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�W�L�Y�L�W�\���� 

�$���1�R�L�V�H���%�\�O�D�Z���(�[�H�P�S�W�L�R�Q���V�K�D�O�O���E�H���R�E�W�D�L�Q�H�G���I�U�R�P���W�K�H���7�R�Z�Q���R�I���,�Q�Q�L�V�I�L�O���S�U�L�R�U���W�R��
�F�R�Q�V�W�U�X�F�W�L�R�Q���� 
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6.2.4 �$�L�U���4�X�D�O�L�W�\ 

�$�V���S�D�U�W���R�I���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\�����������,�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P�������N�P���6�R�X�W�K���R�I���+�L�J�K�Z�D�\���������W�R���W�K�H��
�-�X�Q�F�W�L�R�Q���R�I���+�L�J�K�Z�D�\���������&�O�D�V�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���$�V�V�H�V�V�P�H�Q�W���D�Q�G���3�U�H�O�L�P�L�Q�D�U�\���'�H�V�L�J�Q���6�W�X�G�\��
�8�S�G�D�W�H�����D�Q���$�L�U���4�X�D�O�L�W�\���$�V�V�H�V�V�P�H�Q�W���Z�D�V���F�R�P�S�O�H�W�H�G���D�Q�G���L�V���D�Y�D�L�O�D�E�O�H���X�Q�G�H�U���V�H�S�D�U�D�W�H��
�F�R�Y�H�U�����5�:�'�,�����$�X�J�X�V�W���������������� 

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�V 

�7�K�H���O�R�F�D�O���D�L�U���T�X�D�O�L�W�\���L�P�S�D�F�W���D�V�V�H�V�V�P�H�Q�W���L�Q�G�L�F�D�W�H�G���W�K�D�W���S�U�H�G�L�F�W�H�G���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���I�R�U���D�O�O��
�F�R�Q�W�D�P�L�Q�D�Q�W�V���D�Q�G���D�Y�H�U�D�J�L�Q�J���S�H�U�L�R�G�V���D�U�H���O�H�V�V���W�K�D�Q���W�K�H���D�S�S�O�L�F�D�E�O�H���W�K�U�H�V�K�R�O�G�V�����Z�L�W�K���W�K�H��
�H�[�F�H�S�W�L�R�Q���R�I������-�K�R�X�U���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���R�I���3�0�����������D�Q�G���3�0���� ���D�Q�G���D�Q�Q�X�D�O���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���R�I��
�E�H�Q�]�H�Q�H���I�R�U���W�K�H���R�Y�H�U�D�O�O���+�L�J�K�Z�D�\�����������L�P�S�U�R�Y�H�P�H�Q�W�V���V�W�X�G�\���D�U�H�D���� 

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

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

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

�3�U�R�S�R�V�H�G���0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V 

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

�x �8�V�H���R�I���U�H�I�R�U�P�X�O�D�W�H�G���I�X�H�O�V�����H�P�X�O�V�L�I�L�H�G���I�X�H�O�V�����H�[�K�D�X�V�W���F�D�W�D�O�\�V�W���D�Q�G���I�L�O�W�U�D�W�L�R�Q��
�W�H�F�K�Q�R�O�R�J�L�H�V�����F�O�H�D�Q�H�U���H�Q�J�L�Q�H���U�H�S�R�Z�H�U�V�����D�Q�G���Q�H�Z���D�O�W�H�U�Q�D�W�L�Y�H-�I�X�H�O�O�H�G���W�U�X�F�N�V���W�R��
�U�H�G�X�F�H���H�P�L�V�V�L�R�Q�V���I�U�R�P���F�R�Q�V�W�U�X�F�W�L�R�Q���H�T�X�L�S�P�H�Q�W�� 

�x �5�H�J�X�O�D�U���F�O�H�D�Q�L�Q�J���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q���V�L�W�H�V���D�Q�G���D�F�F�H�V�V���U�R�D�G�V���W�R���U�H�P�R�Y�H��
�F�R�Q�V�W�U�X�F�W�L�R�Q-�F�D�X�V�H�G���G�H�E�U�L�V���D�Q�G���G�X�V�W�� 

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

�x �&�R�Y�H�U�H�G���O�R�D�G�V���Z�K�H�Q���K�D�X�O�L�Q�J���I�L�Q�H-�J�U�D�L�Q�H�G���P�D�W�H�U�L�D�O�V�� 

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

�x �&�R�Y�H�U�H�G���V�W�R�F�N�S�L�O�H�V���R�I���V�R�L�O�����V�D�Q�G���D�Q�G���D�J�J�U�H�J�D�W�H���D�V���Q�H�F�H�V�V�D�U�\�����D�Q�G�� 

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

6.2.5 �/�D�Q�G�V�F�D�S�H���&�R�P�S�R�V�L�W�L�R�Q�� 

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

6.2.6 �6�Q�R�Z���'�U�L�I�W 

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

6.2.7 �:�D�V�W�H���D�Q�G���&�R�Q�W�D�P�L�Q�D�W�L�R�Q 

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�V 

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

�3�U�R�S�R�V�H�G���0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V 

�x �(�[�F�H�V�V���P�D�W�H�U�L�D�O���Z�L�O�O���U�H�T�X�L�U�H���S�U�R�S�H�U���P�D�Q�D�J�H�P�H�Q�W�����U�H�P�R�Y�D�O�����V�W�R�U�D�J�H���D�Q�G��
�G�L�V�S�R�V�D�O���������0�D�W�H�U�L�D�O�V���V�K�D�O�O���E�H���P�D�Q�D�J�H�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���2�Q�W�D�U�L�R��
�3�U�R�Y�L�Q�F�L�D�O���6�W�D�Q�G�D�U�G���6�S�H�F�L�I�L�F�D�W�L�R�Q�����2�3�6�6�������������±���*�H�Q�H�U�D�O���6�S�H�F�L�I�L�F�D�W�L�R�Q���I�R�U���W�K�H��
�0�D�Q�D�J�H�P�H�Q�W���R�I���(�[�F�H�V�V���0�D�W�H�U�L�D�O�V�� 

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

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

6.3 �&�X�O�W�X�U�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W�� 

6.3.1 �$�U�F�K�D�H�R�O�R�J�\ 

�3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W�V 

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

�3�U�R�S�R�V�H�G���0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V 

�,�I���S�H�U�P�L�V�V�L�R�Q���W�R���H�Q�W�H�U���R�Q���W�K�H���U�H�P�D�L�Q�L�Q�J���S�U�R�S�H�U�W�L�H�V�����D�V���L�Q�G�L�F�D�W�H�G���L�Q���W�K�H���6�W�D�J�H������
�$�U�F�K�D�H�R�O�R�J�L�F�D�O���$�V�V�H�V�V�P�H�Q�W���5�H�S�R�U�W�����$�(�&�2�0�����)�H�E�U�X�D�U�\���������������L�V���R�E�W�D�L�Q�H�G���L�Q���W�K�H���I�X�W�X�U�H����
�R�U���R�Q�F�H���W�K�H���S�U�R�S�H�U�W�L�H�V���D�U�H���D�F�T�X�L�U�H�G���E�\���0�7�2�����W�K�H�V�H���S�U�R�S�H�U�W�L�H�V���P�X�V�W���E�H���V�X�E�M�H�F�W���W�R���D��
�6�W�D�J�H�������D�U�F�K�D�H�R�O�R�J�L�F�D�O���D�V�V�H�V�V�P�H�Q�W���D�V���S�H�U���W�K�H���6�W�D�Q�G�D�U�G�V���D�Q�G���*�X�L�G�H�O�L�Q�H�V���I�R�U���&�R�Q�V�X�O�W�D�Q�W��
�$�U�F�K�D�H�R�O�R�J�L�V�W�V�����0�7�&�6�������������������7�K�H���&�R�Q�W�U�D�F�W�R�U���V�K�D�O�O���F�R�P�S�O�\���Z�L�W�K���D�O�O���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V��
�R�X�W�O�L�Q�H�G���L�Q���W�K�H���6�W�D�J�H�������$�U�F�K�D�H�R�O�R�J�L�F�D�O���$�V�V�H�V�V�P�H�Q�W�����$�(�&�2�0�����)�H�E�U�X�D�U�\�����������������R�Q�F�H��
�I�L�Q�D�O�����D�Q�G���D�Q�\���I�X�U�W�K�H�U���D�V�V�H�V�V�P�H�Q�W�V���F�R�P�S�O�H�W�H�G���G�X�U�L�Q�J���'�H�W�D�L�O���'�H�V�L�J�Q���� 

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

�x �6�K�R�X�O�G���S�U�H�Y�L�R�X�V�O�\���X�Q�G�R�F�X�P�H�Q�W�H�G���D�U�F�K�D�H�R�O�R�J�L�F�D�O���U�H�V�R�X�U�F�H�V���E�H���G�L�V�F�R�Y�H�U�H�G����
�W�K�H�U�H���P�D�\���E�H���D���Q�H�Z���D�U�F�K�D�H�R�O�R�J�L�F�D�O���V�L�W�H���Z�K�L�F�K���Z�R�X�O�G���E�H���V�X�E�M�H�F�W���W�R���6�H�F�W�L�R�Q��������
���������R�I���W�K�H���2�Q�W�D�U�L�R���+�H�U�L�W�D�J�H���$�F�W�����7�K�H���S�U�R�S�R�Q�H�Q�W���R�U���S�H�U�V�R�Q���G�L�V�F�R�Y�H�U�L�Q�J���W�K�H��
�D�U�F�K�D�H�R�O�R�J�L�F�D�O���U�H�V�R�X�U�F�H�V���P�X�V�W���F�H�D�V�H���D�O�W�H�U�D�W�L�R�Q���R�I���W�K�H���V�L�W�H���L�P�P�H�G�L�D�W�H�O�\���D�Q�G��
�H�Q�J�D�J�H���D���O�L�F�H�Q�F�H�G���F�R�Q�V�X�O�W�D�Q�W���D�U�F�K�D�H�R�O�R�J�L�V�W���W�R���F�D�U�U�\���R�X�W���D�U�F�K�D�H�R�O�R�J�L�F�D�O��
�I�L�H�O�G�Z�R�U�N�����L�Q���F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���6�H�F�W�L�R�Q�����������������R�I���W�K�H���2�Q�W�D�U�L�R���+�H�U�L�W�D�J�H���$�F�W�����7�K�H��
�+�H�U�L�W�D�J�H���2�S�H�U�D�W�L�R�Q�V���8�Q�L�W���R�I���W�K�H���0�L�Q�L�V�W�U�\���R�I���7�R�X�U�L�V�P�����&�X�O�W�X�U�H���D�Q�G���6�S�R�U�W���P�X�V�W���E�H��
�Q�R�W�L�I�L�H�G���L�P�P�H�G�L�D�W�H�O�\�� 

�x �7�K�H���&�H�P�H�W�H�U�L�H�V���$�F�W�����5���6���2�����������������F���&�������D�Q�G���W�K�H���)�X�Q�H�U�D�O�����%�X�U�L�D�O���D�Q�G���&�U�H�P�D�W�L�R�Q��
�6�H�U�Y�L�F�H�V���$�F�W�����������������6���2�������������������F���������Z�K�H�Q���S�U�R�F�O�D�L�P�H�G���L�Q���I�R�U�F�H�����U�H�T�X�L�U�H���W�K�D�W���D�Q�\��
�S�H�U�V�R�Q���G�L�V�F�R�Y�H�U�L�Q�J���K�X�P�D�Q���U�H�P�D�L�Q�V���P�X�V�W���Q�R�W�L�I�\���W�K�H���S�R�O�L�F�H���R�U���F�R�U�R�Q�H�U���D�Q�G���W�K�H��
�5�H�J�L�V�W�U�D�U���R�I���&�H�P�H�W�H�U�L�H�V���D�W���W�K�H���0�L�Q�L�V�W�U�\���R�I���&�R�Q�V�X�P�H�U���6�H�U�Y�L�F�H�V���� 

�x �$�U�F�K�D�H�R�O�R�J�L�F�D�O���V�L�W�H�V���U�H�F�R�P�P�H�Q�G�H�G���I�R�U���I�X�U�W�K�H�U���D�U�F�K�D�H�R�O�R�J�L�F�D�O���I�L�H�O�G�Z�R�U�N���R�U��
�S�U�R�W�H�F�W�L�R�Q���U�H�P�D�L�Q���V�X�E�M�H�F�W���W�R���6�H�F�W�L�R�Q�����������������R�I���W�K�H���2�Q�W�D�U�L�R���+�H�U�L�W�D�J�H���$�F�W���D�Q�G���P�D�\��
�Q�R�W���E�H���D�O�W�H�U�H�G�����R�U���K�D�Y�H���D�U�W�L�I�D�F�W�V���U�H�P�R�Y�H�G���I�U�R�P���W�K�H�P�����H�[�F�H�S�W���E�\���D���S�H�U�V�R�Q���K�R�O�G�L�Q�J��
�D�Q���D�U�F�K�D�H�R�O�R�J�L�F�D�O���O�L�F�H�Q�F�H���� 

6.3.2 �%�X�L�O�W���+�H�U�L�W�D�J�H 

As noted in Section 3.3.2, the Highway 400 / Highway 89 Bridge is designated as a 
heritage structure.  
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The Highway 400 / Highway 89 Bridge parapet walls shall include open railing above 
the concrete walls as per the MTO standard, and curved soffit as decorative features to 
provide a high degree of visual unity through the Highway 400 corridor. The MTO bridge 
crest will be included on the replacement structure.  

6.4 �7�U�D�Q�V�S�R�U�W�D�W�L�R�Q 

6.4.1 �&�R�P�P�X�Q�L�W�\���$�F�F�H�V�V���	���2�X�W���R�I���:�D�\���7�U�D�Y�H�O 

�'�H�W�D�L�O�V���U�H�J�D�U�G�L�Q�J���W�U�D�I�I�L�F���P�D�Q�D�J�H�P�H�Q�W���D�Q�G���F�R�P�P�X�Q�L�W�\���D�F�F�H�V�V���V�K�D�O�O���E�H���G�H�W�H�U�P�L�Q�H�G���G�X�U�L�Q�J��
�G�H�W�D�L�O���G�H�V�L�J�Q�����)�X�U�W�K�H�U���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���W�K�H���P�X�Q�L�F�L�S�D�O�L�W�\�����H�P�H�U�J�H�Q�F�\���V�H�U�Y�L�F�H�V�����W�K�H��
�D�J�U�L�F�X�O�W�X�U�D�O���F�R�P�P�X�Q�L�W�\���D�Q�G���W�K�H���S�U�R�S�H�U�W�\���R�Z�Q�H�U�V���D�G�M�D�F�H�Q�W���W�R���W�K�H���L�Q�W�H�U�F�K�D�Q�J�H���V�K�D�O�O���E�H��
�X�Q�G�H�U�W�D�N�H�Q���Z�L�W�K���U�H�J�D�U�G�V���W�R���S�R�W�H�Q�W�L�D�O���R�X�W-�R�I-�Z�D�\���W�U�D�Y�H�O���D�Q�G���W�H�P�S�R�U�D�U�\���F�O�R�V�X�U�H�V���D�V��
�U�H�T�X�L�U�H�G���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q������As this new structure is being replaced just to the north of 
the existing Hwy 400/89 bridge, minimal traffic disruption is anticipated to occur as 
traffic can be maintained on the existing structure during most of the construction. 

6.4.2 �8�W�L�O�L�W�L�H�V 

�$�V���Q�R�W�H�G���L�Q���6�H�F�W�L�R�Q�����������������W�K�H�U�H���D�U�H���X�W�L�O�L�W�\���F�R�Q�I�O�L�F�W�V���Z�L�W�K���(�Q�E�U�L�G�J�H���*�D�V�����%�H�O�O�����,�Q�Q�3�R�Z�H�U��
�D�Q�G���W�K�H���7�R�Z�Q���R�I���,�Q�Q�L�V�I�L�O���D�W���W�K�H���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������L�Q�W�H�U�F�K�D�Q�J�H�����7�K�H���U�H�O�R�F�D�W�L�R�Q���R�I��
�D�O�O���X�W�L�O�L�W�\���F�R�Q�I�O�L�F�W�V���V�K�D�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���S�U�L�R�U���W�R���F�R�Q�V�W�U�X�F�W�L�R�Q���� 

6.5 �6�X�P�P�D�U�\���R�I���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���&�R�Q�F�H�U�Q�V�����0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V��
�D�Q�G���&�R�P�P�L�W�P�H�Q�W�V���W�R���)�X�W�X�U�H���:�R�U�N�� 

Table 5 summarizes the environmental concerns, proposed mitigation measures and 
commitments to future work for the project outlined in the 2004 TESR and the status of 
those commitments in the current undertaking.   

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

MTO �± Ministry of Transportation  
MNRF �± Ministry of Natural Resources and Forestry 
MOECC �±Ministry of the Environment and Climate Change 
MTCS �± Ministry of Tourism, Culture and Sport 
NVCA�± Nottawasaga Valley Conservation Authority  
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�7�D�E�O�H���������6�X�P�P�D�U�\���R�I���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���&�R�Q�F�H�U�Q�V�����0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V�����D�Q�G���)�X�W�X�U�H���&�R�P�P�L�W�P�H�Q�W�V���2�X�W�O�L�Q�H�G���L�Q���W�K�H�������������7�(�6�5�����*���:���3��������-���� -������ 

Summary of Environmental Concerns, Mitigation Measures and Future Commitments  

�,�'���� 
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���(�O�H�P�H�Q�W�������&�R�Q�F�H�U�Q��

�D�Q�G���3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W 
�&�R�Q�F�H�U�Q�H�G�� 
�$�J�H�Q�F�L�H�V �,�'��  

�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W�������������� 
�'�H�W�D�L�O�V�������0�L�W�L�J�D�W�L�R�Q���� 

�&�R�P�P�L�W�P�H�Q�W���$�G�G�U�H�V�V�H�G���L�Q���'�H�W�D�L�O���'�H�V�L�J�Q�� 
���<�H�V�������1�R�������1���$������ 

1.0 Hydrogeology : Impacts to existing 
wells and groundwater discharge / 
recharge areas  
 

MNRF 
MTO 
Property 
Owners 

101 �x A Stormwater Management Plan will be developed which includes the 
creation of ponds and ditches designed to promote infiltration that will address 
the minor impacts to groundwater recharge function in Vegetation Community 
9 at Station 23+400, north of Tenth Line in the Town of Innisfil;  

�x N/A   

102 �x A realignment of the stream channel between Sta. 12+295 and 13+080, south 
of Fourth Line in the Town of Innisfil will be constructed at the base of the 
drumlin features matching as closely as possible to the existing elevations to 
maintain groundwater discharges to the stream system; 

�x �1���$ 

103 �x A review of wells in the vicinity of significant earth cuts will be undertaken as 
appropriate during detail design to determine pre-construction well conditions 
(i.e. baseline water quality and quantity data);  

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

104 �x It is anticipated that any recharge lost to impermeable surfaces will, in part, be 
mitigated by direction of runoff to ditches where some additional recharge, 
above what is currently occurring, can be anticipated. Impacts to sensitive 
recharge areas will be further examined during detail design and appropriate 
mitigation will be developed as necessary. 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

105 �x Opportunities to address potential impacts associated with deicing salt 
�D�S�S�O�L�F�D�W�L�R�Q���Z�L�O�O���E�H���D�G�G�U�H�V�V�H�G���D�V���D���S�D�U�W���R�I���W�K�H���0�L�Q�L�V�W�U�\�¶�V���R�Q�J�R�L�Q�J���U�H�Y�L�H�Z���R�I��
environmental standards of practice; and 

�x �1���$���� �0�7�2�� �&�R�Q�W�L�Q�X�H�V�� �W�R�� �H�Y�D�O�X�D�W�H�� �D�Q�G�� �W�H�V�W�� �Q�H�Z��
�W�H�F�K�Q�R�O�R�J�L�H�V���� �P�H�W�K�R�G�V�� �D�Q�G�� �S�U�R�G�X�F�W�V�� �W�K�D�W�� �K�D�Y�H�� �W�K�H��
�S�R�W�H�Q�W�L�D�O���W�R���U�H�G�X�F�H���V�D�O�W���X�V�H������ 

106 �x The risk of spillage will be minimized and managed through standard 
practices of not permitting contractors to refuel or maintain vehicles in a 
manner, which would permit entry of spilled fuels into permeable grounds 
surfaces or water sources.  Refueling operations in proximity to shallow wells 
in areas of relatively high water table such as the northern and southern 
portions of the study area and the Camp Borden sand plain area are 
potentially most susceptible to fuel impacts and will not be permitted.  In 
addition, an emergency response plan must be in place to address accidental 
releases. 

�x Yes, commitment to be carried forward to Detail Design.   

2.0 Aquatic Features: Harmful 
alteration, disruption or destruction 
of fish habitat, culvert extensions 
and stream realignments 
 

NVCA 
MNRF 
MTO 

201 �x No in-water work from March 15 to June 30 (warmwater); �x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 
202 �x No in-water work from September 1 to June 1 (coldwater); �x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 
203 �x Implement an erosion and sediment control plan with typical mitigation 

measures including sediment fences, check dams and/or straw bales in 
affected drainages and re-vegetation of exposed soils within a maximum of 45 
days of the start of grading.  On steeper slopes, geotextiles should be used to 
enhance slope stability and the growth of the vegetation.  An Environmental 
Inspector will be employed to monitor the success of the sediment and 
erosion control methods used and to provide guidance on maintenance 
requirements.  Sediment and erosion controls will remain in place and 
maintained until such time as the vegetation has taken sufficiently to provide 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 
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Summary of Environmental Concerns, Mitigation Measures and Future Commitments  

�,�'���� 
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���(�O�H�P�H�Q�W�������&�R�Q�F�H�U�Q��

�D�Q�G���3�R�W�H�Q�W�L�D�O���,�P�S�D�F�W 
�&�R�Q�F�H�U�Q�H�G�� 
�$�J�H�Q�F�L�H�V �,�'��  

�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W�������������� 
�'�H�W�D�L�O�V�������0�L�W�L�J�D�W�L�R�Q���� 

�&�R�P�P�L�W�P�H�Q�W���$�G�G�U�H�V�V�H�G���L�Q���'�H�W�D�L�O���'�H�V�L�J�Q�� 
���<�H�V�������1�R�������1���$������ 

adequate protection for the watercourses; 
204 �x Stockpiles will be located and isolated to ensure material will not enter any 

watercourse; 
�x Yes, commitment to be carried forward to Detail Design.   

205 �x All culvert work will be isolated from stream flows; �x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 
206 �x All dewatering and flow diversion must be conducted in a manner that 

prevents sedimentation; 
�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

207 �x Areas for refueling of machinery will be located well away from any 
watercourse or drainage ditch 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

208 �x All construction debris and litter will be removed frequently.  Stockpiles will not 
be permitted within the regulatory floodplain.  All stockpiles will be removed 
upon completion of the works and the site restored, as appropriate 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

209 �x Where instream works are taking place, flows shall be maintained and without 
excessive sedimentation or erosion.  Flows may be diverted by piping or 
damming and pumping for short duration.  In the event temporary channel 
bypass measures are required in areas known to contain fish species, all fish 
would be removed and transplanted upstream of construction activities prior 
to channel dewatering; 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

210 �x An Environmental Inspector with a natural channel or biological background 
and construction experience should be employed for all instream works on 
permanent watercourses to ensure that mitigation and compensation 
measures are implemented as designed;  

�x Yes, commitment to be carried forward to Detail Design.   

211 �x See details in Section 6.1.2  for details of specific mitigation measures at 
individual fish habitat crossings. 

�x �1���$ 

3.0 Vegetation, Wetlands, Areas of 
Natural and Scientific Interest 
(ANSI): Vegetation protection and 
restoration.  
 

MNRF 
MTO 
Property 
Owners 

301 �x Leave vegetation on newly acquired right-of-way wherever possible to reduce 
loss of native vegetation; 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

302 �x Use a selective vegetation removal strategy to ensure that the disturbed area 
is only as large as required to complete the platform widening; 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q������ 

303 �x Any trees that must be cut that are suitable for fish habitat compensation 
measures will be stockpiled and used for such works; 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q 

304 �x Individual trees of significant value (i.e. Black Walnut) shall be marked for 
retention wherever possible; 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q 

305 �x All exposed soils will be re-vegetated immediately following the completion of 
the required work and the final grade has been established. All seeded areas 
shall be inspected at 30, 60 and 90 days after seeding to ensure success of 
the seed mix and cover application as per Seeding and Cover Quality 
Assurance Visual Inspection Field Guide (MTO 1999);   

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q 

306 �x Stockpiled soils and other materials will be located outside of vegetated 
areas; 

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q 

307 �x Those areas not successfully meeting the performance measures will be re- �x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q 
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�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W�������������� 
�'�H�W�D�L�O�V�������0�L�W�L�J�D�W�L�R�Q���� 

�&�R�P�P�L�W�P�H�Q�W���$�G�G�U�H�V�V�H�G���L�Q���'�H�W�D�L�O���'�H�V�L�J�Q�� 
���<�H�V�������1�R�������1���$������ 

seeded and subject to a further 90-day inspection cycle; 
308 �x Plant native trees and shrubs where possible to contribute to slope 

stabilization, naturalize right-of-way and provide linkage between isolated 
vegetation communities;  

�x �<�H�V�����F�R�P�P�L�W�P�H�Q�W���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q 

309 �x Plant replacement Black Walnut trees to compensate for those lost. �x �1���$ 
4.0  Significant wetlands: loss of flood 

storage and attenuation areas 
MNRF 
MTO 

401 �x A Stormwater Management and Drainage Plan will address impacts related to 
lost flood storage areas, changes in drainage and impacts to fill-regulated 
�D�U�H�D�V���E�\���L�P�S�O�H�P�H�Q�W�L�Q�J���V�W�R�U�P�Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H�V�����6�:�0�3�¶�V�����V�X�F�K���D�V��
wet ponds, dry ponds, constructed wetlands and underground storage tanks; 
�L�Q�I�L�O�W�U�D�W�L�R�Q���6�:�0�3�¶�V���V�X�F�K���D�V���L�Q�I�L�O�W�U�D�W�L�R�Q���E�D�V�L�Q�V�����L�Q�I�L�O�W�U�D�W�L�R�Q���W�U�H�Q�F�K�H�V�����V�D�Q�G���I�L�O�W�H�U�V��
�D�Q�G���S�R�U�R�X�V�����Y�H�J�H�W�D�W�L�Y�H���6�:�0�3�¶�V���V�X�F�K���D�V���E�X�I�I�H�U���V�W�U�L�S�V�����J�U�D�V�V�H�G���V�Z�D�O�H�V���D�Q�G��
filter strips.  

�x Yes, commitment to be carried forward to Detail Design.  

402 �x To minimize direct impacts to wetland areas, mitigation measures may 
include, but not be limited to barrier fencing at the toe of fill embankments, 
careful placement of fill to minimize disturbance beyond the fill footprint and 
use of sediment and erosion control measures (i.e. silt fencing, straw bale 
etc.). 

�x Yes, commitment to be carried forward to Detail Design 

403 �x Additional investigations will be undertaken in consultation with the Ministry of 
Natural Resources during later design stages to identify specific wetland 
habitat values impacted by the recommended plan. 

�x Yes, commitment to be carried forward to Detail Design 

5.0 Significant Wildlife: Wildlife 
Linkage/Corridor  

MNRF/MTO 501 �x Use selective vegetation removal strategies to ensure the disturbed area is 
only as large as required to complete the platform widening;  

�x Yes, commitment to be carried forward to Detail Design 

502 �x Planting native conifers within the right-of-way, where possible to provide 
linkages between isolated forested deer wintering areas.    

�x Yes, commitment to be carried forward to Detail Design 

6.0 Erosion Control: To minimize the 
potential for erosion of newly 
exposed cut and fill slopes.  

MNRF/MTO 601 �x Limit the time slopes are exposed prior to stabilization to 45 days from 
commencement of grading.  Use erosion blankets on steeper slopes to 
enhance slope stability; and 

�x Yes, commitment to be carried forward to Detail Design 

602 �x Employ sediment fences and check dams where appropriate. �x Yes, commitment to be carried forward to Detail Design 
7.0 Stormwater Management  MTO/MNRF 701 �x Flat-bottomed grassed swales where design criteria can be met; �x Yes, commitment to be confirmed during Detail Design 

702 �x Plunge pools be placed at the downstream ends of all culverts with 
watercourses that support warmwater fish habitat; 

�x Yes, commitment to be confirmed during Detail Design 

703 �x Storm sewers outlet to the highway ditches, instead of within culverts, with 
plunge pools placed at all storm sewer outlets; 

�x Yes, commitment to be confirmed during Detail Design 

704 �x Additional enhanced ditches along critical highway areas; �x Yes, commitment to be confirmed during Detail Design 
705 �x Seven water quality control wet ponds/wetlands; �x Yes, commitment to be confirmed during Detail Design 
706 �x Localized erosion control measure; and �x Yes, commitment to be carried forward to Detail Design 
707 �x �$�V���W�K�H���+�L�J�K�Z�D�\�����������L�P�S�U�R�Y�H�P�H�Q�W�V���D�Q�G���W�K�H���&�L�W�\�¶�V���0�D�V�W�H�U���'�U�D�L�Q�D�J�H���3�O�D�Q�V��

advance to later design and construction stages, MTO will work with the City 
�R�I���%�D�U�U�L�H���W�R���S�U�R�Y�L�G�H���D�V�V�L�V�W�D�Q�F�H���W�R���W�K�H���H�[�W�H�Q�W���S�R�V�V�L�E�O�H���X�Q�G�H�U���0�7�2�¶�V���P�D�Q�G�D�W�H���L�Q��

�x N/A  
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�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�W�X�G�\���5�H�S�R�U�W�������������� 
�'�H�W�D�L�O�V�������0�L�W�L�J�D�W�L�R�Q���� 

�&�R�P�P�L�W�P�H�Q�W���$�G�G�U�H�V�V�H�G���L�Q���'�H�W�D�L�O���'�H�V�L�J�Q�� 
���<�H�V�������1�R�������1���$������ 

�D�F�K�L�H�Y�L�Q�J���W�K�H���&�L�W�\�¶�V���R�E�M�H�F�W�L�Y�H�V��pertaining to spills between watersheds.  
Achieving these objectives may require upgrades to the MTO conveyance 
structures above and beyond those that are identified in this Drainage and 
Hydrology Report. 

8.0 Air Quality  MTO 801 �x Open burning will not be permitted; and  �x Yes, commitment to be carried forward to Detail Design 
802 �x Application of calcium chloride flakes and/or water to reduce dust. �x Yes, commitment to be carried forward to Detail Design 

9.0 Aesthetics: Impacts to vegetative 
screening  

MTO/Property 
Owners  

901 �x Keeping vegetation removal to a minimum; �x Yes, commitment to be carried forward to Detail Design 
902 �x Undertaking post-construction landscape planning and berming where 

possible/appropriate; 
�x Yes, commitment to be carried forward to Detail Design 

903 �x There are legal agreements between the City of Barrie and owners of private 
properties within the study area that include provisions for landscaped areas 
or plantings on the private lands. With involvement from the City of Barrie, the 
Ministry is committed to providing/replacing landscaping where possible. The 
provision of landscaping will depend on the right-of-way width as the existing 
and proposed Highway 400 right-of-way widths vary.  A landscaping plan will 
be developed during detail design. 

�x Where vegetation removals and/or impacts to private 
properties occur, landscaping will take place to return 
the land to the original condition or better.   

10.0 Agricultural  MTO 1001 �x Replace fences removed during construction. �x Yes, commitment to be carried forward to Detail Design 
1002 �x For areas that are used on a temporary basis for construction, all reasonable 

attempts will be made to restore the lands to current conditions in consultation 
with the affected agricultural operator. 

�x Yes, commitment to be carried forward to Detail Design 

1003 �x Property impacts will be addressed as identified in Section 6.2.4 (refer to ID # 
1201) 

�x N/A 

11.0 Noise - Construction related 
noise.  

MTO 1101 �x Maintenance of mufflers and other noise reduction devices on heavy 
equipment. 

�x Yes, commitment to be carried forward to Detail Design 

1102 �x Enforce construction codes of practice and local municipal noise by-laws and 
codes to provide means of limiting excessively noisy operations and 
equipment.  If required, noise by-law exemptions will be obtained prior to 
construction. 

�x A noise by-law exemption shall be obtained from the 
Town of Innisfil 

1103 �x Specify hours of operation during construction. �x Yes, commitment to be carried forward to Detail Design 
1104 �x Monitor complaints on construction noise and investigate. �x Yes, commitment to be carried forward to Detail Design 

12.0 Property Requirements  MTO / 
Property 
owner 

1201 �x Compensation will be provided for residential, commercial and agricultural 
property impacts.  For permanent property taking, compensation will be 
provided at fair market value, which is determined at the time of purchase by 
a property appraisal report forming the basis for negotiations.  Other ancillary 
costs are negotiated on a case-by-case basis.  Compensation will also be 
provided with respect to temporary property requirements.  Upon completion 
of construction, temporary property will be returned to the owner. All 
reasonable attempts will be made to restore the land to its original condition.   

�x Yes, commitment to be carried forward to Detail Design 
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Summary of Environmental Concerns, Mitigation Measures and Future Commitments  

�,�'���� 
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�&�R�P�P�L�W�P�H�Q�W���$�G�G�U�H�V�V�H�G���L�Q���'�H�W�D�L�O���'�H�V�L�J�Q�� 
���<�H�V�������1�R�������1���$������ 

13.0 Out-of -Way Travel - Realignment of 
Reive Road and closure of Rose 
Street to northbound Highway 400 
will result in increased travel for 
vehicles destined to Highway 400. 

MTO / Local 
Residents 

1301 �x The Ministry will consider signage improvements in the Highway 400 corridor 
to address the change in access at a later design stage. 

�x N/A 

1302 �x Rose Street services on O.P.P. station, which is proposed to be relocated in 
the future.  Rose Street is an emergency detour route, however Grove Street 
is a nearby parallel alternative, which could be designated to maintain the 
continuity of the emergency services.  MTO will continue to consult with 
emergency service providers at subsequent design stages. 

�x N/A 

14.0 Snow Drift - Areas with potential for 
snowdrift occur at: 800 metres north 
of Highway 89; 4TH Line Road 
(Killarney Beach Road); South of 
Innisfil Beach Road; North of Innisfil 
Beach Road; and South of 4TH Line. 

MTO 1401 �x Property will be required along the west side of the highway right-of-way to 
provide sufficient area for snow drifting mitigation measures to be 
implemented.  Such measures include berms, fencing and/or tree plantings 
placed at a sufficient distance from the Highway 400 lanes to allow drifting 
snow to accumulate.  Property required for snowdrift measures will be 
acquired in accordance with Sections 6.2.4 of this document. 

�x Yes, commitment to be carried forward to Detail Design 

15.0 Future Development  MTO / Local 
Residents 

1501 �x Opportunities to minimize potential property impacts associated with the 
realignment of Reive Road. 

�x N/A 

1502 �x Opportunities to minimize potential  impacts to the future development 
proposed for the northwest and southwest quadrants of the Innisfil Beach 
Road interchange; 

�x N/A 

1503 �x Opportunities to minimize potential  impacts to future developments proposed 
for the southwest quadrant of the Duckworth Street interchange 

�x N/A 

1504 �x Opportunities to minimize potential impacts to the developable lands of the 
former horse racing track in the northeast quadrant of the Essa Road 
interchange will be reviewed during detail design in consultation with affected 
parties and the appropriate municipality. 

�x N/A 

16.0 Management of Excess Material  MTO  1601 �x Disposal of excess material is controlled by a special provision in the contract. �x Yes, commitment to be carried forward to Detail Design 
17.0 Property Waste and 

Contamination  
MTO  1701 �x Property-specific Phase 1 Environmental Site Assessments and limited Phase 

2 Environmental Site Assessments will be undertaken as necessary for lands 
to be acquired in areas of potential for contamination; 

�x Yes, commitment to be carried forward to Detail Design 

1702 �x Any future design and construction work near the Trichloroethylene (TCE) 
contamination (groundwater plume) identified within the highway right-of-way 
in the vicinity of Tiffin Street, must take account of this issue. The extent and 
nature of the TCE impacted groundwater plume will be specifically 
investigated during detail design, to address health and safety and the 
potential generation of soil and groundwater waste; and 

�x N/A 

1703 �x With respect to active farming operations, where farm properties are to be 
acquired that include the farm buildings (as opposed to fields), then the 
properties will be assessed on a case-by-case basis. 

�x N/A 

18.0 Heritage Resources   
 

MTO 1801 �x Bridge assessment forms will be completed during detail design for the 
heritage bridges to be replaced; 
 

�x Yes, commitment to be carried forward to Detail Design 
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�'�H�W�D�L�O�V�������0�L�W�L�J�D�W�L�R�Q���� 

�&�R�P�P�L�W�P�H�Q�W���$�G�G�U�H�V�V�H�G���L�Q���'�H�W�D�L�O���'�H�V�L�J�Q�� 
���<�H�V�������1�R�������1���$������ 

1802 �x Underpasses will be photographically documented before demolition. A 
heritage documentation report will be prepared for the appropriate 
municipality and the Ministry of Culture (MCL);  

�x Yes, commitment to be carried forward to Detail Design 

1803 �x Retaining the Coat of Arms panels structure on the overpass structures for 
use on the new bridge; and 

�x N/A 

1804 �x A landscape plan will be developed during the detail design phase to minimize 
impacts. 

�x Yes, commitment to be carried forward to Detail Design 

19.0 Archaeological Resources   
 
 

MTO 1901 �x Prior to any land disturbance, all lands currently under or formerly under 
agricultural production should be subjected to a Stage 2 archaeological 
assessment in accordance with the Stage 1-3 archaeological technical 
guidelines provided by the Ministry of Tourism, Culture and Recreation 
(MTCR).  All land should be ploughed and allowed to weather through at least 
one significant rainfall, then pedestrian surveyed at 5 metres intervals to 
facilitate the recovery of archaeological material; 

�x If any design changes occur to the area of impact 
outside of the existing MTO right-of-way, any new areas 
of impact must undergo a Stage 2 Archaeological 
Assessment in accordance with the provisions of the 
Ontario Heritage Act (2005) and with the Ontario 
Ministry of Tourism, �&�X�O�W�X�U�H�� �D�Q�G�� �6�S�R�U�W�¶�V (MTCS) 
Standards and Guidelines for Consultant Archaeologists 
(2011).  

1902 �x Woodlots or areas containing scrub brush should be test pitted at 5 metres 
intervals.  All test pits must be excavated to sub-soil and the material 
screened through 6-metre mesh to facilitate the recovery of small artifacts;  

�x Yes, commitment to be carried forward to Detail Design 

1903 �x Should deeply buried archaeological remains be found on the property during 
construction activities, the Heritage Operations Unit of the Ministry of Tourism, 
Culture and Recreation (MTCR) should be notified immediately;  

�x Yes, commitment to be carried forward to Detail Design 

1904 �x In the event that human remains are encountered during construction, the 
proponent should immediately contact both MTCR and the Registrar or 
Deputy Registrar of the Cemeteries Regulation Unit of the Ministry of 
Consumer and Commercial Relations (416) 326-8392; and 

�x Yes, commitment to be carried forward to Detail Design 

1905 �x Additional lands beyond the proposed right-of-way required for the 
construction of temporary facilities (staging areas, storage areas, access 
roads etc), will be subject to archaeological assessment during detail design. 

�x Yes, commitment to be carried forward to Detail Design 

20.0 Commuter Parking Lots  MTO 2001 �x The Ministry of Transportation will continue to work with landowners as much 
as possible to identify and implement commuter parking lot locations along 
the entire corridor, which can be implemented with as little impact/disruption 
as possible, while meeting capacity and operational requirements. Specific 
locations to be investigated include the Highway 89 and Essa Road 
interchanges. 

�x Yes, commitment to be carried forward to Detail Design 
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�6�X�P�P�D�U�\���R�I���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���&�R�Q�F�H�U�Q�V�����0�L�W�L�J�D�W�L�R�Q���0�H�D�V�X�U�H�V���D�Q�G���&�R�P�P�L�W�P�H�Q�W�V���W�R���E�H���&�R�Q�I�L�U�P�H�G���G�X�U�L�Q�J���'�H�W�D�L�O���'�H�V�L�J�Q����-���+�L�J�K�Z�D�\���������������+�L�J�K�Z�D�\���������,�Q�W�H�U�F�K�D�Q�J�H���,�Q�W�H�U�L�P���,�P�S�U�R�Y�H�P�H�Q�W�V 

�,�'���� 
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���(�O�H�P�H�Q�W������
�&�R�Q�F�H�U�Q���D�Q�G���3�R�W�H�Q�W�L�D�O��

�,�P�S�D�F�W 

�&�R�Q�F�H�U�Q�H�G 
�$�J�H�Q�F�L�H�V 

�,�'��  �0�L�W�L�J�D�W�L�R�Q�����3�U�R�W�H�F�W�L�R�Q�����0�R�Q�L�W�R�U�L�Q�J�����D�Q�G���6�W�X�G�\���&�R�P�P�L�W�P�H�Q�W�V���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q�� 

Natural Environment  

1.0  Fish and Fish Habitat  MTO / MNRF / 
DFO  

1.01 �x �&�R�Q�W�U�D�F�W�R�U���U�H�T�X�L�U�H�V���F�R�P�S�U�H�K�H�Q�V�L�Y�H���H�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O���S�O�D�Q�� 

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

�������� �x �7�H�P�S�R�U�D�U�\���E�\�S�D�V�V���R�U���G�D�P���D�Q�G���S�X�P�S���V�\�V�W�H�P���� 

�������� �x �7�U�H�D�W�P�H�Q�W���R�I���G�H�W�Z�D�W�H�U�L�Q�J���D�U�H�D���� 

�������� �x �/�L�P�L�W���D�F�F�H�V�V���W�R���E�D�Q�N�V�� 

�������� �x �,�Q-�Z�D�W�H�U���Z�R�U�N���U�H�V�W�U�L�F�W�L�R�Q���I�R�U���W�K�H���Z�D�U�P�Z�D�W�H�U���Z�D�W�H�U�F�R�X�U�V�H�V���I�U�R�P���0�D�U�F�K���������W�R���-�X�O�\�����������Q�R���L�Q-�Z�D�W�H�U���Z�R�U�N���G�X�U�L�Q�J���W�K�L�V���W�L�P�H���L�Q���D�Q�\���\�H�D�U���� 

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

�������� �x �,�P�S�O�H�P�H�Q�W���Z�R�U�N���L�V�R�O�D�W�L�R�Q���S�O�D�Q�� 

�������� �x �5�H�P�R�Y�H���I�L�V�K���I�U�R�P���L�V�R�O�D�W�H�G���Z�R�U�N���D�U�H�D�� 

�������� �x �8�V�H���R�I���V�F�U�H�H�Q�V���R�Q���L�Q�W�D�N�H���S�X�P�S�V 

�������� �x �9�H�K�L�F�O�H���D�Q�G���H�T�X�L�S�P�H�Q�W���U�H�I�X�H�O�O�L�Q�J���D�Z�D�\���I�U�R�P���Z�D�W�H�U�F�R�X�U�V�H�� 

�������� �x �$���V�S�L�O�O���F�R�Q�W�D�L�Q�P�H�Q�W���S�O�D�Q���D�Q�G���H�T�X�L�S�P�H�Q�W���R�Q���V�L�W�H���� 

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

�������� 

�x �3�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���P�D�\���Q�R�W���E�H���D�E�O�H���W�R���E�H���D�Y�R�L�G�H�G���L�Q���V�R�P�H���L�Q�V�W�D�Q�F�H�V�����K�R�Z�H�Y�H�U�����G�X�U�L�Q�J���G�H�W�D�L�O���G�H�V�L�J�Q���W�K�H�U�H���L�V���S�R�W�H�Q�W�L�D�O���W�R���U�H�G�X�F�H���L�P�S�D�F�W�V��
�W�K�U�R�X�J�K���W�K�H���U�H�F�R�P�P�H�Q�G�H�G���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���O�L�V�W�H�G���D�E�R�Y�H�����7�K�H���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���D�Q�G���U�H�F�R�P�P�H�Q�G�H�G���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���V�K�D�O�O���E�H��
�F�R�Q�I�L�U�P�H�G���G�X�U�L�Q�J���G�H�W�D�L�O���G�H�V�L�J�Q���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���0�1�5�)���D�Q�G���'�)�2���R�Q�F�H���W�K�H���H�[�D�F�W���H�[�W�H�Q�W���R�I���S�R�W�H�Q�W�L�D�O���L�P�S�D�F�W�V���L�V���G�H�W�H�U�P�L�Q�H�G���D�Q�G���G�H�W�D�L�O�V���D�U�H��
�I�L�Q�D�O�L�]�H�G���� 

2.0  Terrestrial Ecosystems  MTO / MNRF / 2.01 �x �5�2�:���F�O�H�D�U�L�Q�J���V�K�D�O�O���E�H���P�L�Q�L�P�L�]�H�G���Z�K�H�U�H�Y�H�U���S�R�V�V�L�E�O�H������ 
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�,�'���� 
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�&�R�Q�F�H�U�Q���D�Q�G���3�R�W�H�Q�W�L�D�O��

�,�P�S�D�F�W 
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�,�'��  �0�L�W�L�J�D�W�L�R�Q�����3�U�R�W�H�F�W�L�R�Q�����0�R�Q�L�W�R�U�L�Q�J�����D�Q�G���6�W�X�G�\���&�R�P�P�L�W�P�H�Q�W�V���W�R���E�H���F�D�U�U�L�H�G���I�R�U�Z�D�U�G���W�R���'�H�W�D�L�O���'�H�V�L�J�Q�� 

MOECC 2.02 �x �$�O�O���Y�H�J�H�W�D�W�L�R�Q���F�O�H�D�U�L�Q�J���D�Q�G���J�U�X�E�E�L�Q�J���D�F�W�L�Y�L�W�L�H�V���V�K�D�O�O���W�D�N�H���S�O�D�F�H���R�X�W�V�L�G�H���R�I���W�K�H���E�U�H�H�G�L�Q�J���E�L�U�G���Z�L�Q�G�R�Z���$�S�U�L�O�������W�R���$�X�J�X�V�W�����������7�K�L�V���Z�L�O�O���D�G�G�U�H�V�V���W�K�H��
�F�R�Q�F�H�U�Q���R�I���F�R�Q�V�W�U�X�F�W�L�R�Q-�U�H�O�D�W�H�G���D�F�W�L�Y�L�W�L�H�V���Q�R�W���E�H�L�Q�J���L�Q���F�R�Q�W�U�D�Y�H�Q�W�L�R�Q���R�I���W�K�H���0�L�J�U�D�W�R�U�\���%�L�U�G�V���&�R�Q�Y�H�Q�W�L�R�Q���$�F�W������������������ 

2.03 �x �9�H�J�H�W�D�W�L�R�Q�� �U�H�P�R�Y�D�O�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �U�H�O�D�W�H�G�� �D�F�W�L�Y�L�W�L�H�V���V�K�D�O�O���E�H�� �P�L�Q�L�P�L�]�H�G���� �D�Q�G�� �Z�K�H�U�H�� �U�H�T�X�L�U�H�G�� �(�6�$�¶�V���V�K�D�O�O���E�H�� �H�V�W�D�E�O�L�V�K�H�G�� �W�R��
�U�H�V�W�U�L�F�W���D�F�F�H�V�V���W�R���V�H�Q�V�L�W�L�Y�H���D�U�H�D�V���G�X�U�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q 

2.04 �x �6�W�R�F�N�S�L�O�L�Q�J���R�I���P�D�W�H�U�L�D�O�V���V�K�D�O�O���E�H���N�H�S�W���D�Z�D�\���I�U�R�P���D�G�M�D�F�H�Q�W���Q�D�W�X�U�D�O���I�H�D�W�X�U�H�V 

2.05 �x �6�W�R�U�P�Z�D�W�H�U���G�L�V�F�K�D�U�J�H���V�K�D�O�O���E�H���G�L�U�H�F�W�H�G���D�Z�D�\���I�U�R�P���D�G�M�D�F�H�Q�W���Q�D�W�X�U�D�O���D�U�H�D�V���� 

2.06 �x �(�U�R�V�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W���F�R�Q�W�U�R�O���S�O�D�Q�V���V�K�D�O�O���E�H���G�H�Y�H�O�R�S�H�G���D�Q�G���L�P�S�O�H�P�H�Q�W�H�G���E�\���W�K�H���&�R�Q�W�U�D�F�W�R�U 

2.07 �x In general, OPSS 805 shall provide guidance for erosion and sediment control. 

3.0  Species at Risk (SAR)  MTO / MNRF 3.01 �x Once design details are confirmed, more targeted surveys shall be performed in potential habitat for SAR with potential for the study area to 
confirm potential impacts to SAR. Targeted SAR screening for Eastern Meadowlark shall be undertaken during detail design to confirm 
weather avian SAR habitat will be impacted by the proposed works.  

3.02 �x If impacts cannot be avoided through design, appropriate mitigation measures shall be developed as required in accordance with the most up 
to date legislation at that time. 

4.0  Hydrogeology and 
Groundwater 

MTO / MOECC  4.01 �x A Pre-condition Water Well Survey shall be undertaken prior to construction to document the baseline conditions of water wells within the 
study area to ensure wells are not impacted by construction.  

4.02 �x Should surface water and groundwater dewatering be anticipated to exceed the maximum MOECC daily allowance during construction a 
Permit to Take Water (PTTW) and/or Environmental Activity and Sector Registry (EASR) may be required.  

4.03 �x No storage, maintenance or refuelling of equipment shall be permitted near any sensitive features; 

4.04 �x An emergency spill kit shall be available on site in case of fluid leaks or spills from machinery; 

4.05 �x Prepare and implement a spill prevention and control management plan; 

4.06 �x Appropriate notification shall �E�H���F�D�U�U�L�H�G���R�X�W�����L���H�����0�2�(�&�&�����0�1�5�)�����V�K�R�X�O�G���D�Q�\���³�V�S�L�O�O�V�´���R�F�F�X�U���� 

Socio-Economic Environment 

5.0 Land Use  MTO / Town of 5.01 �x As per the recommendations made in the 2004 TESR, the commuter parking lot which is currently in the southeast quadrant shall be 
relocated to the northeast quadrant with the improvements. There is also a recommendation for an additional commuter parking lot in the 
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Innisfil  southwest quadrant which may be constructed at a later date with the ultimate widening if the additional capacity is required at that time.  

6.0 Property MTO / Town of 
Innisfil / 
Property 
Owners 

6.01 
�x Safe access to the commercial and private entrances shall be maintained at all times during construction. If there are impacts to signs, 

vegetation, landscaping or driveways of any of the commercial, private or municipal properties, the area of impact shall be returned to the 
conditions of the land prior to construction or better.  

7.0  Noise  MTO / MOECC 
/ Town of Innisfil  

7.01 �x A variety of construction noise mitigation strategies shall be employed, depending on a variety of conditions. Proposed construction noise 
mitigation strategies shall include the following:  

�������� �x Time Periods and Duration: Noisy equipment only be operated when necessary and switched off when not in use to minimize noise impacts. 

�������� �x Storage Areas: Storage areas shall be designated in locations removed from sensitive receivers.  Where this is not possible, the storage of 
earth and other supplies may potentially be positioned to function as a noise barrier. 

�������� �x Concurrent Operations: Noisy operations shall be scheduled concurrently to take advantage of the fact that the combined noise levels 
produced may not be significantly greater than the level produced if the operations were performed separately. 

�������� �x Alternative Construction Methods: Alternatives to standard construction techniques may also be available and determined to be more 
practical and/or cost-effective in dealing with construction noise impacts and perceptions.  Examples associated with several operations are 
discussed below. 

7.06 �x Compressors: While most compressors are powered by diesel or gasoline engines, many are contained or have baffles to help abate noise 
levels.  Electric compressors are significantly quieter than diesel or gasoline engine powered compressors. 

7.07 �x Less Noisy Equipment: Less noisy equipment shall be used wherever feasible. 

7.08 �x During Detail Design, when construction activities and processes are better defined, potential noise impact issues shall be revisited and a 
Construction Noise Mitigation Report shall be prepared. The plan shall include a more accurate assessment of construction noise impacts, 
and identify construction noise impact criteria levels, mitigation elements and monitoring activities. The plan shall also establish an 
appropriate construction noise complaint process by which the public can register complaints triggered by unacceptably loud or objectionable 
construction activity.  

7.09 �x A Noise Bylaw Exemption shall be obtained from the Town of Innisfil prior to construction.  

8.0 Air Quality  MTO / MOECC 8.01 �x Use of reformulated fuels, emulsified fuels, exhaust catalyst and filtration technologies, cleaner engine repowers, and new alternative-fuelled 
trucks to reduce emissions from construction equipment; 
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8.02 �x Regular cleaning of construction sites and access roads to remove construction-caused debris and dust; 

8.03 �x Dust suppression on unpaved haul roads and other traffic areas susceptible to dust, subject to the area being free of sensitive plant, water or 
other ecosystems that may be affected by dust suppression chemicals; 

8.04 �x Covered loads when hauling fine-grained materials; 

8.05 �x Prompt cleaning of paved streets / roads where tracking of soil, mud or dust has occurred; 

8.06 �x Tire washes and other methods to prevent trucks and other vehicles from tracking soil, mud or dust onto paved streets or roads; 

8.07 �x Covered stockpiles of soil, sand and aggregate as necessary; 

8.08 �x Compliance with posted speed limits and, as appropriate, further reductions in speeds when travelling sites on unpaved surfaces. 

9.0 Landscape Composition MTO / Town of 
Innisfil  

9.01 �x The recommended Highway 400 / Highway 89 Interchange interim improvements will result in minor changes to the existing landscape due 
to minor edge impacts associated with construction. A detailed landscape plan shall be completed during Detail Design to include treatments 
to disturbed areas and also provide visual interest throughout the seasons.  

10.0 Snow Drift MTO / Town of 
Innisfil  

10.01 �x A snow drift assessment was completed for the overall Highway 400 Improvements from 1km South of Highway 89 to the Junction of 
Highway 11 Preliminary Design Study Update (Highway Snow Drifting Consultation, RWDI, June 2016), available under separate cover. The 
area north of Highway 89 on the west side of Highway 400 is subject to significant snow drifts. Potential mitigation measures, as 
recommended in the Highway Snow Drifting Consultation (RWDI, June 2016) shall be implemented where feasible as part of the Highway 
400 / Highway 89 Interchange interim improvements.  

11.0 Waste & Contamination  MTO / MOECC 11.01 �x Excess material will require proper management (removal, storage and disposal).  Materials shall be managed in accordance with the 
Ontario Provincial Standard Specification (OPSS) 180 �± General Specification for the Management of Excess Materials;nd,  

11.02 �x A Designated Substance Survey shall be undertaken during Detail Design to confirm the presence of designated substances in the Highway 
400 / Highway 89 Bridge; 

11.03 �x Preliminary Site Screenings (available under separate cover) have been undertaken on various properties throughout the Highway 400 
corridor from 1 km South of Highway 89 to the Junction of Highway 11. During Detail Design all additional site assessments and 
recommendations made in the PSSs shall be undertaken and additional PSSs shall be undertaken on any outstanding properties; 

11.04 
�x All potential impacts and recommended mitigation measures shall be confirmed during detail design once design details are better known. 
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Cultural Environment 

12.0 Archaeology  MTO /  MTCS 12.01 �x If permission to enter on the remaining properties, as indicated in the Draft Stage 2 Archaeological Assessment Report (AECOM, December 
2016) is obtained in the future, or once the properties are acquired by MTO, these properties shall be subject to a Stage 2 archaeological 
assessment as per the Standards and Guidelines for Consultant Archaeologists (MTCS, 2011). The Contractor shall comply with all 
recommendations outlined in the Stage 2 Archaeological Assessment (AECOM, December 2016), once final, and any further assessments 
completed during Detail Design.  

12.02 �x Should previously undocumented archaeological resources be discovered, there may be a new archaeological site which would be subject to 
Section 48 (1) of the Ontario Heritage Act. The proponent or person discovering the archaeological resources shall cease alternation of the 
site immediately and engage a licenced consultant archaeologist to carry out archaeological fieldwork, in compliance with Section 48 (1) of 
the Ontario Heritage Act. The Heritage Operations Unit of the Ministry of Tourism, Culture and Sport shall be notified immediately. 

12.03 �x The Cemeteries Act, R.S.O. 1990, c.C 4 and the Funeral, Burial and Cremation Services Act, 2002, S.O. 20002, c33 (when proclaimed in 
force) require that any person discovering human remains shall notify the police or coroner and the Registrar of Cemeteries at the Ministry of 
Consumer Services.  

12.04 �x Archaeological sites recommended for further archaeological fieldwork or protection remain subject to Section 48 (1) of the Ontario Heritage 
Act and may not be altered, or have artifacts removed from them, except by a person holding an archaeological licence. 

13.0 Built Heritage  MTO / MTCS 13.01 �x The Highway 400 / Highway 89 Bridge parapet walls shall include open railing above the concrete walls as per the MTO standard, and 
curved soffit as decorative features to provide a high degree of visual unity through the Highway 400 corridor.  

13.02 �x The MTO bridge crest will be included on the replacement structure. 

Transportation  

14.0 Community Access & Out of 
Way Travel 

MTO / Town of 
Innisfil / 
Emergency 
Services 

14.01 �x Details regarding traffic management and community access shall be determined during detail design. Further consultation with the 
municipality, emergency services, the agricultural community and the property owners adjacent to the interchange shall be undertaken with 
regards to potential out-of-way travel and temporary closures as required during construction. As this new structure is being replaced just to 
the north of the existing Highway 400 / Highway 89 Bridge, minimal traffic disruption is anticipated to occur as traffic can be maintained on 
the existing structure during most of the construction. 

15.0 Utilities  MTO / Town of 
Innisfil / Utilities  

15.01 �x There are utility conflicts with Enbridge Gas, Bell, Innpower and the Town of Innisfil at the Highway 400 / Highway 89 interchange. The 
relocation of all utility conflicts shall be undertaken prior to construction.  
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7. �$�S�S�O�L�F�D�W�L�R�Q���R�I���W�K�H���&�O�D�V�V���(�$���3�U�L�Q�F�L�S�O�H�V���D�Q�G��
�3�U�R�F�H�V�V 

The Class EA and preliminary design update for the replacement of the Highway 400 / 
10th Line Underpass replacement followed the study principles and process set forth in 
the Class Environmental Assessment (Class EA) for Provincial Transportation Facilities. 
This TESR Addendum and the 2004 TESR (G.W.P. 30-95-00) under separate cover, 
outline how the transportation, environmental, consultation, environmental, 
documentation, bump-up, and environmental clearance principles were met through the 
study process undertaken for this project. 
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