
IS IT STILL A HOT SUMMER OR ALREADY A 
DROUGHT IN THE CITY? ABOUT CLIMATE 
CHANGE AND CHALLENGES FOR CITIES

EARTH OVERSHOOT DAY - LIFE ON CREDIT

OBLIGATION TO MAINTAIN WATER FACILITIES

THE HYDROLOGICAL CYCLE IN THE ERA OF 
THE ANTHROPOCENE - DOES THE WATER 
CIRCULATION SCHEME NEED TO BE REVISED?N
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�J�U�L�Y� �2�0�2�3�.� �M�O�N�T�H� �O�F� �F�I�R�E�S� �A�N�D� �H�E�A�T� �R�E�C�O�R�D�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �A�n�e�t�a� �B�B���d�o�w�s�k�a

�M�e�d�i�t�e�r�r�a�n�e�a�n� �c�o�u�n�t�r�i�e�s� �s�t�r�u�g�g�l�e�d� �i�n� �J�u�l�y� �w�i�t�h� �e�x�t�r�e�m�e� �h�e�a�t� �a�n�d� �d�e�v�a�s�t�a�t�i�n�g� �f�i�r�e�s� �i�n�t�e�n�s�i�f�i�e�d� �b�y� �s�t�r�o�n�g� �w�i�n�d�s�.� �M�o�s�t� �f�i�r�e�s� �b�r�o�k�e� �o�u�t� �i�n� �I�t�a�l�y�,

�G�r�e�e�c�e� �a�n�d� �S�p�a�i�n�.� �T�h�e� �f�i�r�e� �a�l�s�o� �r�a�g�e�d� �i�n� �P�o�r�t�u�g�a�l�,� �F�r�a�n�c�e� �a�n�d� �C�r�o�a�t�i�a�.� �A�c�c�o�r�d�i�n�g� �t�o� �d�a�t�a� �f�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �F�o�r�e�s�t� �F�i�r�e� �I�n�f�o�r�m�a�t�i�o�n� �S�y�s�t�e�m

�(�E�F�F�I�S�)�,� �s�i�n�c�e� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �2�0�2�3� �t�h�e�r�e� �h�a�v�e� �b�e�e�n� �7�0�8�1� �o�u�t�b�r�e�a�k�s� �i�n� �G�r�e�e�c�e� �a�n�d� �a� �t�o�t�a�l� �o�f� �a�p�p�r�o�x�.� �5�5�0�,�0�0�0�.� �a�c�r�e�s� �o�f� �l�a�n�d�.� �J�u�l�y� �h�a�s� �o�f�f�i�c�i�a�l�l�y

�b�e�e�n� �r�e�c�o�g�n�i�z�e�d� �a�s� �t�h�e� �w�a�r�m�e�s�t� �m�o�n�t�h� �o�n� �r�e�c�o�r�d� �f�o�r� �t�e�m�p�e�r�a�t�u�r�e� �m�e�a�s�u�r�e�m�e�n�t�s� �a�n�d� �i�s� �l�i�k�e�l�y� �t�o� �b�e� �t�h�e� �h�o�t�t�e�s�t� �m�o�n�t�h� �i�n� �1�2�0�,�0�0�0� �y�e�a�r�s�.� �y�e�a�r�s�.

�C�a�t�e�g�o�r�i�e�s�:� �I�n� �t�h�i�s� �i�s�s�u�e�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �N�e�w�s�,� �O�n�e�t

�T�a�g�s�:� �D�r�o�u�g�h�t�,� �f�i�r�e�,� �G�r�e�e�c�e�,� �r�e�c�o�r�d�,� �S�p�a�i�n

https://wodnesprawy.pl/en/in-this-issue/
https://wodnesprawy.pl/en/issue-16-2023/
https://wodnesprawy.pl/en/news/
https://wodnesprawy.pl/en/onet-en/
https://wodnesprawy.pl/en/tag/drought/
https://wodnesprawy.pl/en/tag/fire/
https://wodnesprawy.pl/en/tag/greece/
https://wodnesprawy.pl/en/tag/record/
https://wodnesprawy.pl/en/tag/spain/


�M�e�d�i�t�e�r�r�a�n�e�a�n� �c�o�u�n�t�r�i�e�s� �s�t�r�u�g�g�l�e�d� �i�n� �J�u�l�y� �w�i�t�h� �e�x�t�r�e�m�e� �h�e�a�t� �a�n�d� �d�e�v�a�s�t�a�t�i�n�g� �f�i�r�e�s� �i�n�t�e�n�s�i�f�i�e�d� �b�y� �s�t�r�o�n�g� �w�i�n�d�s�.� �M�o�s�t� �f�i�r�e�s� �b�r�o�k�e� �o�u�t� �i�n� �I�t�a�l�y�,

�G�r�e�e�c�e� �a�n�d� �S�p�a�i�n�.� �T�h�e� �f�i�r�e� �a�l�s�o� �r�a�g�e�d� �i�n� �P�o�r�t�u�g�a�l�,� �F�r�a�n�c�e� �a�n�d� �C�r�o�a�t�i�a�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �E�u�r�o�p�e�a�n� �F�o�r�e�s�t� �F�i�r�e� �I�n�f�o�r�m�a�t�i�o�n� �S�y�s�t�e�m� �(�E�F�F�I�S�)�,

�s�i�n�c�e� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �2�0�2�3�,� �7�0�8�1� �f�o�r�e�s�t� �f�i�r�e�s� �h�a�v�e� �b�r�o�k�e�n� �o�u�t� �i�n� �G�r�e�e�c�e� �a�n�d� �a� �t�o�t�a�l� �o�f� �7�0�8�1� �h�a�v�e� �b�u�r�n�e�d� �t�h�e�r�e�.� �c�a�.� �5�5�0�,�0�0�0�.� �a�c�r�e�s� �o�f� �l�a�n�d�.� �J�u�l�y

�h�a�s� �o�f�f�i�c�i�a�l�l�y� �b�e�e�n� �r�e�c�o�g�n�i�z�e�d� �a�s� �t�h�e� �w�a�r�m�e�s�t� �m�o�n�t�h� �o�n� �r�e�c�o�r�d� �f�o�r� �t�e�m�p�e�r�a�t�u�r�e� �m�e�a�s�u�r�e�m�e�n�t�s� �a�n�d� �i�s� �l�i�k�e�l�y� �t�o� �b�e� �t�h�e� �h�o�t�t�e�s�t� �m�o�n�t�h� �i�n

�1�2�0�,�0�0�0� �y�e�a�r�s�.� �y�e�a�r�s�.

�F�i�r�e� �v�e�r�s�u�s� �e�x�t�r�e�m�e� �t�e�m�p�e�r�a�t�u�r�e�s

�R�i�s�i�n�g� �g�l�o�b�a�l� �t�e�m�p�e�r�a�t�u�r�e�s� �a�n�d� �a� �g�r�e�a�t�e�r� �f�r�e�q�u�e�n�c�y� �o�f� �e�x�t�r�e�m�e� �w�e�a�t�h�e�r� �e�v�e�n�t�s� �h�a�v�e� �a�l�r�e�a�d�y� �l�e�d� �t�o� �a� �s�h�a�r�p� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �n�u�m�b�e�r� �a�n�d

�i�n�t�e�n�s�i�t�y� �o�f� �f�o�r�e�s�t� �f�i�r�e�s�,� �w�h�i�c�h� �a�r�e� �r�a�p�i�d�l�y� �c�o�n�s�u�m�i�n�g� �v�a�s�t� �t�r�a�c�t�s� �o�f� �v�e�g�e�t�a�t�i�o�n�.� �B�y� �J�u�l�y� �2�2� �o�f� �t�h�i�s� �y�e�a�r�,� �t�h�e� �E�u�r�o�p�e�a�n� �F�o�r�e�s�t� �F�i�r�e� �I�n�f�o�r�m�a�t�i�o�n

�S�y�s�t�e�m� �(�E�F�F�I�S�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �m�o�r�e� �t�h�a�n� �1�8�2�,�6�0�0�.� �h�e�c�t�a�r�e�s� �l�a�n�d� �a�c�r�o�s�s� �t�h�e� �E�U� �h�a�s� �a�l�r�e�a�d�y� �b�e�e�n� �t�u�r�n�e�d� �t�o� �a�s�h�e�s�.� �T�h�a�t�'�s� �m�o�r�e� �t�h�a�n� �4�0�%� �a�b�o�v�e

�t�h�e� �a�v�e�r�a�g�e� �f�r�o�m� �2�0�0�3� �t�o� �2�0�2�2�.� �(�1�2�8�,�2�2�5� �h�e�c�t�a�r�e�s�)�.

�G�r�e�e�c�e�,� �I�t�a�l�y�,� �S�p�a�i�n�,� �P�o�r�t�u�g�a�l�,� �T�u�r�k�e�y� �o�r� �S�w�i�t�z�e�r�l�a�n�d� �-� �t�h�e�s�e� �c�o�u�n�t�r�i�e�s� �w�e�r�e� �c�o�n�s�u�m�e�d� �b�y� �f�o�r�e�s�t� �f�i�r�e�s� �i�n� �J�u�l�y�,� �a�s� �m�u�c�h� �o�f� �t�h�e� �E�u�r�o�p�e�a�n

�c�o�n�t�i�n�e�n�t� �w�a�s� �g�r�i�p�p�e�d� �b�y� �a� �h�e�a�t� �w�a�v�e�.� �S�t�r�o�n�g� �w�i�n�d�s� �a�n�d� �t�e�m�p�e�r�a�t�u�r�e�s� �a�b�o�v�e� �4�0�°�C� �f�u�e�l�e�d� �t�h�e� �f�i�r�e�,� �w�h�i�c�h� �s�w�e�p�t� �t�h�r�o�u�g�h� �f�o�r�e�s�t�s�,� �f�a�r�m�s� �a�n�d

�f�a�c�t�o�r�i�e�s�,� �p�o�s�i�n�g� �a� �s�e�r�i�o�u�s� �t�h�r�e�a�t� �n�o�t� �o�n�l�y� �t�o� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �b�u�t� �a�l�s�o� �t�o� �h�u�m�a�n� �s�e�t�t�l�e�m�e�n�t�s�.� �H�e�a�t� �w�a�v�e�s� �h�a�v�e� �a�l�s�o� �h�i�t� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �a�n�d

�A�s�i�a�,� �c�a�u�s�i�n�g� �c�a�s�u�a�l�t�i�e�s� �a�n�d� �m�a�s�s�i�v�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �e�c�o�n�o�m�i�c� �d�a�m�a�g�e�.� �S�c�i�e�n�t�i�s�t�s� �w�a�r�n� �t�h�a�t� �t�h�e� �f�i�r�e� �p�h�e�n�o�m�e�n�o�n� �w�i�l�l� �b�e� �a�n� �i�n�c�r�e�a�s�i�n�g

�t�h�r�e�a�t� �a�s� �g�l�o�b�a�l� �w�a�r�m�i�n�g� �c�o�n�t�i�n�u�e�s�.

�F�r�o�m� �J�u�l�y� �1� �t�o� �A�u�g�u�s�t� �1� �o�f� �t�h�i�s� �y�e�a�r�,� �m�o�r�e� �t�h�a�n� �1�,�5�0�0� �f�i�r�e�s� �b�r�o�k�e� �o�u�t� �i�n� �G�r�e�e�c�e�.� �T�h�e� �f�i�r�e� �c�a�u�s�e�d� �t�h�e� �m�o�s�t� �d�a�m�a�g�e� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�l�a�c�e�s�:� �C�o�r�f�u�,

�A�i�g�i�o�,� �D�e�r�v�e�n�o�c�h�o�r�i�a�,� �A�t�t�i�k�a�/�K�o�u�v�a�r�a�s�,� �K�a�r�y�s�t�o�s�,� �N�e�a� �A�n�c�h�i�a�l�o�s� �a�n�d� �t�h�e� �i�s�l�a�n�d� �o�f� �R�h�o�d�e�s�,� �w�h�i�c�h� �s�u�f�f�e�r�e�d� �t�h�e� �m�o�s�t� �(�b�u�r�n�e�d� �t�h�e�r�e� �1�7�6�,�5�0�0�.

�a�c�r�e�s�)�.� �E�x�t�r�e�m�e� �h�e�a�t� �a�n�d� �l�o�w� �r�a�i�n�f�a�l�l� �h�a�v�e� �m�a�d�e� �G�r�e�e�c�e�,� �w�h�i�c�h� �h�a�s� �a� �l�o�t� �o�f� �d�r�y� �a�n�d� �f�l�a�m�m�a�b�l�e� �v�e�g�e�t�a�t�i�o�n� �(�e�s�p�e�c�i�a�l�l�y� �v�a�r�i�e�t�i�e�s� �o�f� �e�u�c�a�l�y�p�t�u�s

�a�n�d� �p�i�n�e�)�,� �e�x�t�r�e�m�e�l�y� �v�u�l�n�e�r�a�b�l�e� �t�o� �t�h�e� �r�i�s�k� �o�f� �w�i�l�d�f�i�r�e�s�.

�T�h�e� �e�f�f�e�c�t�s� �o�f� �b�u�r�n�e�d� �f�o�r�e�s�t�s� �g�o� �b�e�y�o�n�d� �e�c�o�l�o�g�i�c�a�l� �d�e�s�t�r�u�c�t�i�o�n� �a�n�d� �a�i�r� �p�o�l�l�u�t�i�o�n�.� �T�h�e�y� �l�e�a�d� �t�o� �s�i�g�n�i�f�i�c�a�n�t� �e�c�o�n�o�m�i�c� �l�o�s�s�e�s� �f�o�r� �b�u�s�i�n�e�s�s�e�s� �a�n�d

�t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r�.� �I�n� �a�d�d�i�t�i�o�n�,� �e�n�v�i�r�o�n�m�e�n�t�a�l�i�s�t�s� �a�r�e� �i�n�c�r�e�a�s�i�n�g�l�y� �c�o�n�c�e�r�n�e�d� �a�b�o�u�t� �b�i�o�d�i�v�e�r�s�i�t�y� �l�o�s�s�,� �s�t�r�e�s�s�i�n�g� �t�h�e� �u�r�g�e�n�t� �n�e�e�d� �f�o�r

�c�o�n�s�e�r�v�a�t�i�o�n� �m�e�a�s�u�r�e�s� �t�o� �p�r�e�s�e�r�v�e� �E�u�r�o�p�e�'�s� �f�r�a�g�i�l�e� �e�c�o�s�y�s�t�e�m�s�.� �S�t�a�t�e� �a�u�t�h�o�r�i�t�i�e�s� �a�r�e� �s�t�e�p�p�i�n�g� �u�p� �e�f�f�o�r�t�s� �t�o� �i�m�p�r�o�v�e� �f�o�r�e�s�t� �f�i�r�e� �m�a�n�a�g�e�m�e�n�t�,

�p�r�e�v�e�n�t�i�o�n� �s�t�r�a�t�e�g�i�e�s� �a�n�d� �c�r�o�s�s�-�b�o�r�d�e�r� �c�o�o�p�e�r�a�t�i�o�n� �t�o� �p�r�o�t�e�c�t� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �e�n�s�u�r�e� �t�h�e� �s�a�f�e�t�y� �o�f� �v�u�l�n�e�r�a�b�l�e� �c�o�m�m�u�n�i�t�i�e�s�.

�J�u�l�y� �2�0�2�3�.� �t�h�e� �h�o�t�t�e�s�t� �m�o�n�t�h� �i�n� �E�a�r�t�h�'�s� �h�i�s�t�o�r�y�.� �E�u�r�o�p�e� �a�t� �r�i�s�k� �o�f� �w�i�l�d�f�i�r�e�s

�T�h�i�s� �y�e�a�r�'�s� �J�u�l�y� �h�a�s� �b�r�o�u�g�h�t� �u�n�p�r�e�c�e�d�e�n�t�e�d�l�y� �h�i�g�h� �t�e�m�p�e�r�a�t�u�r�e�s� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�,� �c�a�u�s�i�n�g� �h�e�a�t� �w�a�v�e�s�,� �d�r�o�u�g�h�t�s� �a�n�d� �f�i�r�e�s�.� �T�h�e� �m�o�n�t�h� �b�e�g�a�n

�b�y� �b�r�e�a�k�i�n�g� �t�h�e� �d�a�i�l�y� �r�e�c�o�r�d� �f�o�r� �t�h�e� �g�l�o�b�a�l� �a�v�e�r�a�g�e� �a�i�r� �t�e�m�p�e�r�a�t�u�r�e� �n�e�a�r� �t�h�e� �E�a�r�t�h�'�s� �s�u�r�f�a�c�e� �f�o�r� �f�o�u�r� �d�a�y�s� �i�n� �a� �r�o�w�.� �A�c�c�o�r�d�i�n�g� �t�o� �d�a�t�a� �f�r�o�m

�E�R�A�5� �(�t�h�e� �E�U�-�f�u�n�d�e�d� �C�o�p�e�r�n�i�c�u�s� �C�l�i�m�a�t�e� �C�h�a�n�g�e� �S�e�r�v�i�c�e� �-� �C�3�S�)�,� �t�h�i�s� �t�e�m�p�e�r�a�t�u�r�e� �(�a�v�e�r�a�g�e�d� �o�v�e�r� �t�h�e� �f�i�r�s�t� �2�3� �d�a�y�s�)� �w�a�s� �1�6�.�9�5�°�C�.� �T�h�e� �W�o�r�l�d

�M�e�t�e�o�r�o�l�o�g�i�c�a�l� �O�r�g�a�n�i�z�a�t�i�o�n� �(�W�M�O�)� �o�n� �A�u�g�u�s�t� �8� �t�h�i�s� �y�e�a�r� �c�o�n�f�i�r�m�e�d� �t�h�a�t� �t�h�e� �J�u�l�y� �2�0�2�3�.� �w�a�s� �t�h�e� �w�a�r�m�e�s�t� �m�o�n�t�h� �e�v�e�r� �m�e�a�s�u�r�e�d� �a�n�d� �p�e�r�h�a�p�s

�t�h�e� �h�o�t�t�e�s�t� �m�o�n�t�h� �i�n� �a�t� �l�e�a�s�t� �1�2�0�,�0�0�0� �y�e�a�r�s�.

�I�n� �t�h�e� �f�i�r�s�t� �a�n�d� �t�h�i�r�d� �w�e�e�k�s� �o�f� �J�u�l�y�,� �t�h�e� �g�l�o�b�a�l� �a�v�e�r�a�g�e� �t�e�m�p�e�r�a�t�u�r�e� �w�a�s� �1�.�5�°�C� �h�i�g�h�e�r� �t�h�a�n� �t�h�e� �p�r�e�-�i�n�d�u�s�t�r�i�a�l� �a�v�e�r�a�g�e� �(�s�e�t� �a�s� �t�h�e� �b�e�n�c�h�m�a�r�k� �f�o�r

�c�l�i�m�a�t�e� �c�h�a�n�g�e� �i�n� �t�h�e� �2�0�1�5� �P�a�r�i�s� �A�g�r�e�e�m�e�n�t�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �C�o�p�e�r�n�i�c�u�s� �C�l�i�m�a�t�e� �C�h�a�n�g�e� �S�e�r�v�i�c�e�,� �t�h�e� �w�a�r�m�e�s�t� �d�a�y� �w�a�s� �J�u�l�y� �6�,� �w�h�e�n� �t�h�e� �g�l�o�b�a�l

�a�v�e�r�a�g�e� �t�e�m�p�e�r�a�t�u�r�e� �r�e�a�c�h�e�d� �1�7�.�0�8�°�C�,� �s�u�r�p�a�s�s�i�n�g� �t�h�e� �r�e�c�o�r�d� �s�e�t� �i�n� �A�u�g�u�s�t� �2�0�1�6�.

�C�3�S� �D�e�p�u�t�y� �D�i�r�e�c�t�o�r� �S�a�m�a�n�t�h�a� �B�u�r�g�e�s�s� �s�a�i�d� �t�h�a�t� �2�0�2�3� �"�i�s� �n�o�w� �t�h�e� �t�h�i�r�d� �w�a�r�m�e�s�t� �y�e�a�r� �o�n� �r�e�c�o�r�d�.�"� �S�h�e� �f�u�r�t�h�e�r� �a�d�d�e�d� �t�h�a�t� �"�t�h�e�s�e� �r�e�c�o�r�d�s� �h�a�v�e

�d�i�r�e� �c�o�n�s�e�q�u�e�n�c�e�s� �b�o�t�h� �f�o�r� �p�e�o�p�l�e� �a�n�d� �f�o�r� �a� �p�l�a�n�e�t� �e�x�p�o�s�e�d� �t�o� �i�n�c�r�e�a�s�i�n�g�l�y� �f�r�e�q�u�e�n�t� �a�n�d� �i�n�t�e�n�s�e� �e�x�t�r�e�m�e� �e�v�e�n�t�s�.�"� �H�i�g�h� �t�e�m�p�e�r�a�t�u�r�e�s� �l�i�m�i�t

https://www.theopinion.gr/ellada/koinonia/stachti-chiliades-stremmata-sti-chora-to-2023-deyteri-i-ellada-se-ee-messogeio/
https://www.theopinion.gr/ellada/koinonia/stachti-chiliades-stremmata-sti-chora-to-2023-deyteri-i-ellada-se-ee-messogeio/
https://news.b2green.gr/35957/%CF%80%CF%85%CF%81%CE%BA%CE%B1%CE%B3%CE%B9%CE%AD%CF%82-%CE%B5%CE%BB%CE%BB%CE%AC%CE%B4%CE%B1-%CE%AD%CF%87%CE%BF%CF%85%CE%BD-%CE%BA%CE%B1%CE%B5%CE%AF-%CF%80%CE%B5%CF%81%CE%AF%CF%80%CE%BF%CF%85-550-000
https://effis.jrc.ec.europa.eu/apps/effis.statistics/seasonaltrend
https://neoskosmos.com/el/2023/08/02/news/greece/pano-apo-1-500-pyrkagies-se-ena-mina-stin-ellada/
https://news.b2green.gr/35957/%CF%80%CF%85%CF%81%CE%BA%CE%B1%CE%B3%CE%B9%CE%AD%CF%82-%CE%B5%CE%BB%CE%BB%CE%AC%CE%B4%CE%B1-%CE%AD%CF%87%CE%BF%CF%85%CE%BD-%CE%BA%CE%B1%CE%B5%CE%AF-%CF%80%CE%B5%CF%81%CE%AF%CF%80%CE%BF%CF%85-550-000
https://news.b2green.gr/35957/%CF%80%CF%85%CF%81%CE%BA%CE%B1%CE%B3%CE%B9%CE%AD%CF%82-%CE%B5%CE%BB%CE%BB%CE%AC%CE%B4%CE%B1-%CE%AD%CF%87%CE%BF%CF%85%CE%BD-%CE%BA%CE%B1%CE%B5%CE%AF-%CF%80%CE%B5%CF%81%CE%AF%CF%80%CE%BF%CF%85-550-000
https://public.wmo.int/en/media/press-release/july-2023-set-be-hottest-month-record
https://climate.copernicus.eu/copernicus-and-wmo-july-2023-track-be-hottest-month-record
https://public.wmo.int/en/media/news/copernicus-confirms-july-2023-was-hottest-month-ever-recorded?utm_source=miragenews&utm_medium=miragenews&utm_campaign=news
https://www.weatherandradar.ie/weather-news/a-month-of-extremes-july-set-to-be-hottest-month-on-record--e927d9ed-600f-4965-a7d9-5f9183762819
https://climate.copernicus.eu/july-2023-sees-multiple-global-temperature-records-broken


�t�h�e� �a�m�o�u�n�t� �o�f� �p�r�e�c�i�p�i�t�a�t�i�o�n�,� �w�h�i�c�h� �f�u�r�t�h�e�r� �e�n�c�o�u�r�a�g�e�s� �t�h�e� �f�i�r�e�s� �r�a�g�i�n�g� �a�c�r�o�s�s� �t�h�e� �O�l�d� �C�o�n�t�i�n�e�n�t�.� �M�o�r�e� �y�e�a�r�s� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �i�n�c�r�e�a�s�e� �t�h�e

�a�l�r�e�a�d�y� �h�i�g�h� �f�i�r�e� �d�a�n�g�e�r�.

�C�3�S� �w�a�r�n�s� �t�h�a�t� �w�a�r�m�i�n�g� �i�s� �e�x�p�e�c�t�e�d� �t�o� �i�n�t�e�n�s�i�f�y� �i�n� �t�h�e� �c�o�m�i�n�g� �m�o�n�t�h�s� �a�s� �t�h�e� �E�l� �N�i�ñ�o� �w�e�a�t�h�e�r� �p�h�e�n�o�m�e�n�o�n� �a�m�p�l�i�f�i�e�s� �t�h�e� �e�f�f�e�c�t�s� �o�f� �m�a�n�-

�m�a�d�e� �c�l�i�m�a�t�e� �c�h�a�n�g�e�.� �F�o�r� �m�o�r�e� �o�n� �c�l�i�m�a�t�e� �c�h�a�n�g�e�,� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �a�n�d� �d�r�o�u�g�h�t�,� �r�e�a�d� �t�h�e� �a�r�t�i�c�l�e� �"�C�l�i�m�a�t�e� �C�h�a�n�g�e� �a�n�d� �D�r�o�u�g�h�t�.�"

�G�l�o�b�a�l� �w�a�r�m�i�n�g� �t�u�r�n�s� �i�n�t�o� �a� �g�l�o�b�a�l� �b�o�i�l�i�n�g� �p�o�i�n�t

�W�h�e�n� �t�e�m�p�e�r�a�t�u�r�e�s� �r�e�a�c�h�e�d� �4�8�.�2� �d�e�g�r�e�e�s� �C�e�l�s�i�u�s� �o�n� �J�u�l�y� �2�4�,� �t�h�e� �I�t�a�l�i�a�n� �i�s�l�a�n�d� �o�f� �S�a�r�d�i�n�i�a� �r�e�c�o�r�d�e�d� �a� �h�e�a�t� �r�e�c�o�r�d� �f�o�r� �s�o�u�t�h�e�r�n� �E�u�r�o�p�e�.� �I�n

�F�i�g�u�e�r�e�s�,� �S�p�a�i�n�,� �a� �f�e�w� �d�a�y�s� �e�a�r�l�i�e�r�,� �t�h�e�r�m�o�m�e�t�e�r�s� �i�n�d�i�c�a�t�e�d� �4�5�.�3�°�C� �-� �t�h�e� �h�i�g�h�e�s�t� �t�e�m�p�e�r�a�t�u�r�e� �e�v�e�r� �e�x�p�e�r�i�e�n�c�e�d� �i�n� �t�h�e� �C�a�t�a�l�o�n�i�a� �r�e�g�i�o�n�.� �J�u�l�y

�t�h�i�s� �y�e�a�r� �w�a�s� �t�h�e� �w�a�r�m�e�s�t� �m�o�n�t�h� �i�n� �G�r�e�e�c�e� �i�n� �1�4� �y�e�a�r�s�,� �w�i�t�h� �4�5�°�C� �i�n� �t�h�e� �s�h�a�d�e� �r�e�c�o�r�d�e�d�.

�A�s� �g�l�o�b�a�l� �w�a�r�m�i�n�g� �i�n�t�e�n�s�i�f�i�e�s�,� �h�e�a�t� �w�a�v�e�s� �h�a�v�e� �s�w�e�p�t� �t�h�r�e�e� �c�o�n�t�i�n�e�n�t�s� �i�n� �t�h�e� �n�o�r�t�h�e�r�n� �h�e�m�i�s�p�h�e�r�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �t�h�i�s� �s�u�m�m�e�r�.� �T�h�e

�M�e�d�i�t�e�r�r�a�n�e�a�n� �r�e�g�i�o�n� �h�a�s� �l�o�n�g� �b�e�e�n� �c�l�a�s�s�i�f�i�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �N�a�t�i�o�n�s� �I�n�t�e�r�g�o�v�e�r�n�m�e�n�t�a�l� �P�a�n�e�l� �o�n� �C�l�i�m�a�t�e� �C�h�a�n�g�e�.� �T�h�e� �I�n�t�e�r�g�o�v�e�r�n�m�e�n�t�a�l

�P�a�n�e�l� �o�n� �C�l�i�m�a�t�e� �C�h�a�n�g�e� �(�I�P�C�C�)� �a�s� �a�n� �o�u�t�b�r�e�a�k� �o�f� �c�l�i�m�a�t�e� �c�h�a�n�g�e�.� �"�T�h�e� �r�e�c�o�r�d� �t�e�m�p�e�r�a�t�u�r�e�s� �a�r�e� �p�a�r�t� �o�f� �a� �t�r�e�n�d� �o�f� �d�r�a�s�t�i�c� �i�n�c�r�e�a�s�e�s� �i�n� �g�l�o�b�a�l

�t�e�m�p�e�r�a�t�u�r�e�s�.� �A�n�t�h�r�o�p�o�g�e�n�i�c� �e�m�i�s�s�i�o�n�s� �a�r�e� �u�l�t�i�m�a�t�e�l�y� �t�h�e� �m�a�i�n� �d�r�i�v�e�r� �o�f� �r�i�s�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�s�.�"� �-� �e�x�p�l�a�i�n�s� �C�a�r�l�o� �B�u�o�n�t�e�m�p�o�,� �d�i�r�e�c�t�o�r� �o�f� �C�3�S�.

�T�h�e� �W�o�r�l�d� �M�e�t�e�o�r�o�l�o�g�i�c�a�l� �O�r�g�a�n�i�z�a�t�i�o�n� �(�W�M�O�)� �p�r�e�d�i�c�t�s� �w�i�t�h� �a�l�m�o�s�t� �1�0�0� �p�e�r�c�e�n�t� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �a�t� �l�e�a�s�t� �o�n�e� �o�f� �t�h�e� �n�e�x�t� �f�i�v�e� �y�e�a�r�s� �w�i�l�l� �b�e� �t�h�e

�w�a�r�m�e�s�t� �o�n� �r�e�c�o�r�d�.� �I�n� �a�t� �l�e�a�s�t� �o�n�e� �y�e�a�r�,� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �w�i�l�l� �a�l�s�o� �e�x�c�e�e�d� �t�h�e� �p�r�e�-�i�n�d�u�s�t�r�i�a�l� �a�v�e�r�a�g�e� �b�y� �1�.�5�%� �(�t�h�e� �W�M�O� �e�s�t�i�m�a�t�e�s� �t�h�e

�p�r�o�b�a�b�i�l�i�t�y� �o�f� �t�h�i�s� �s�c�e�n�a�r�i�o� �a�t� �6�6�%�)�.� �H�e� �a�l�s�o� �w�a�r�n�s� �t�h�a�t� �w�e� �w�i�l�l� �b�e� �i�n�c�r�e�a�s�i�n�g�l�y� �a�f�f�e�c�t�e�d� �b�y� �e�x�t�r�e�m�e� �w�e�a�t�h�e�r� �e�v�e�n�t�s�.

�"�T�h�e� �e�x�t�r�e�m�e� �w�e�a�t�h�e�r� �t�h�a�t� �a�f�f�e�c�t�e�d� �m�a�n�y� �m�i�l�l�i�o�n�s� �o�f� �p�e�o�p�l�e� �i�n� �J�u�l�y� �i�s� �u�n�f�o�r�t�u�n�a�t�e�l�y� �a� �b�r�u�t�a�l� �c�o�n�s�e�q�u�e�n�c�e� �o�f� �c�l�i�m�a�t�e� �c�h�a�n�g�e� �a�n�d� �a� �f�o�r�e�t�a�s�t�e� �o�f

�t�h�e� �f�u�t�u�r�e�,�"� �s�a�i�d� �P�e�t�t�e�r�i� �T�a�a�l�a�s�,� �W�M�O� �s�e�c�r�e�t�a�r�y� �g�e�n�e�r�a�l�.� �"�T�h�e� �n�e�e�d� �t�o� �r�e�d�u�c�e� �g�r�e�e�n�h�o�u�s�e� �g�a�s� �e�m�i�s�s�i�o�n�s� �i�s� �m�o�r�e� �u�r�g�e�n�t� �t�h�a�n� �e�v�e�r�.� �C�l�i�m�a�t�e

�a�c�t�i�o�n� �i�s� �n�o�t� �a� �l�u�x�u�r�y�,� �b�u�t� �a� �n�e�c�e�s�s�i�t�y�,�"� �h�e� �a�d�d�e�d�.

�"�B�e�h�o�l�d�,� �t�h�e� �e�r�a� �o�f� �g�l�o�b�a�l� �w�a�r�m�i�n�g� �i�s� �o�v�e�r�,� �a�n�d� �t�h�e� �e�r�a� �o�f� �g�l�o�b�a�l� �b�o�i�l�i�n�g� �h�a�s� �a�r�r�i�v�e�d�.� �C�l�i�m�a�t�e� �c�h�a�n�g�e� �i�s� �h�e�r�e�.� �S�h�e� �i�s� �t�e�r�r�i�f�y�i�n�g�.� �A�n�d� �t�h�i�s� �i�s� �j�u�s�t

�t�h�e� �b�e�g�i�n�n�i�n�g�,�"� �s�a�i�d� �A�n�t�o�n�i�o� �G�u�t�e�r�r�e�s�,� �U�N� �S�e�c�r�e�t�a�r�y� �G�e�n�e�r�a�l�.

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml
https://wodnesprawy.pl/en/climate-change-and-drought/
https://www.bankingnews.gr/koinonia/articles/690023/o-ioylios-2023-itan-o-pio-thermos-gia-tin-kentriki-kai-notia-ellada-apo-to-2010
https://climate.copernicus.eu/european-heatwave-july-2023-longer-term-context
https://public.wmo.int/en/media/press-release/july-2023-set-be-hottest-month-record
https://public.wmo.int/en/media/press-release/july-2023-set-be-hottest-month-record


�A�M�E�N�D�M�E�N�T� �O�F� �T�H�E� �R�E�G�U�L�A�T�I�O�N� �O�N� �T�H�E� �C�O�N�D�I�T�I�O�N�S� �F�O�R

�I�N�T�R�O�D�U�C�T�I�O�N� �O�F� �W�A�S�T�E�W�A�T�E�R
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �K�a�t�a�r�z�y�n�a� �B�i�e�g�u�n

�P�u�b�l�i�c� �c�o�n�s�u�l�t�a�t�i�o�n�s� �h�a�v�e� �j�u�s�t� �b�e�e�n� �h�e�l�d� �o�n� �a� �d�r�a�f�t� �d�e�c�r�e�e� �o�f� �t�h�e� �M�i�n�i�s�t�e�r� �o�f� �I�n�f�r�a�s�t�r�u�c�t�u�r�e�,� �w�h�i�c�h� �a�m�e�n�d�s� �t�h�e� �d�e�c�r�e�e� �o�n� �s�u�b�s�t�a�n�c�e�s
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�T�h�e� �r�e�g�u�l�a�t�i�o�n�,� �h�o�w�e�v�e�r�,� �l�a�c�k�s� �r�e�g�u�l�a�t�i�o�n�s� �o�n� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �c�u�r�r�e�n�t� �p�e�r�m�i�t�s� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �n�e�e�d� �t�o� �i�n�d�i�c�a�t�e� �w�h�e�r�e� �s�u�r�f�a�c�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�s

�t�o� �b�e� �m�e�a�s�u�r�e�d�,� �w�h�i�c�h�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �n�e�w� �r�e�g�u�l�a�t�i�o�n�,� �i�s� �t�o� �b�e� �s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �w�a�t�e�r� �p�e�r�m�i�t� �o�r� �i�n�t�e�g�r�a�t�e�d� �p�e�r�m�i�t�.� �I�n� �t�h�e� �e�v�e�n�t� �t�h�a�t� �t�h�e
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�o�f�t�e�n� �r�e�f�e�r�r�e�d� �t�o� �a�s� �s�o�i�l� �d�r�o�u�g�h�t�.

�A�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t� �i�n� �l�a�w

�A�s� �d�e�f�i�n�e�d� �i�n� �t�h�e� �L�a�w� �o�f� �J�u�l�y� �7�,� �2�0�0�5�.� �O�n� �i�n�s�u�r�a�n�c�e� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �c�r�o�p�s� �a�n�d� �l�i�v�e�s�t�o�c�k� �(�J�o�u�r�n�a�l� �o�f� �L�a�w�s� �2�0�1�9�,� �i�t�e�m� �4�7�7�)�,� �d�r�o�u�g�h�t� �m�e�a�n�s

�d�a�m�a�g�e� �c�a�u�s�e�d� �b�y� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �c�l�i�m�a�t�i�c� �w�a�t�e�r� �b�a�l�a�n�c�e� �b�e�l�o�w� �t�h�e� �a�c�c�e�p�t�e�d� �v�a�l�u�e� �f�o�r� �i�n�d�i�v�i�d�u�a�l� �c�r�o�p� �s�p�e�c�i�e�s� �a�n�d� �s�o�i�l�s� �i�n� �a�n�y� �s�i�x�-�d�e�c�a�d�e

�p�e�r�i�o�d� �f�r�o�m� �M�a�r�c�h� �2�1� �t�o� �S�e�p�t�e�m�b�e�r� �3�0� �o�f� �a� �g�i�v�e�n� �y�e�a�r�.� �T�h�e�s�e� �v�a�l�u�e�s� �a�n�d� �t�h�e� �l�i�s�t� �o�f� �c�r�o�p�s� �a�r�e� �s�p�e�c�i�f�i�e�d� �i�n� �a� �d�e�c�r�e�e� �o�f� �t�h�e� �M�i�n�i�s�t�e�r� �o�f� �A�g�r�i�c�u�l�t�u�r�e

�a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t� �d�a�t�e�d� �A�p�r�i�l� �1�1�,� �2�0�1�9�.� �O�n� �t�h�e� �v�a�l�u�e�s� �o�f� �c�l�i�m�a�t�i�c� �w�a�t�e�r� �b�a�l�a�n�c�e� �f�o�r� �i�n�d�i�v�i�d�u�a�l� �c�r�o�p� �s�p�e�c�i�e�s� �a�n�d� �s�o�i�l�s� �(�J�o�u�r�n�a�l� �o�f� �L�a�w�s

�2�0�1�9�,� �i�t�e�m� �7�3�9�)�.

�S�M�S�R� �-� �A�g�r�i�c�u�l�t�u�r�a�l� �D�r�o�u�g�h�t� �M�o�n�i�t�o�r�i�n�g� �S�y�s�t�e�m�.

�T�h�e� �I�n�s�t�i�t�u�t�e� �o�f� �C�u�l�t�i�v�a�t�i�o�n�,� �F�e�r�t�i�l�i�z�a�t�i�o�n� �a�n�d� �S�o�i�l� �S�c�i�e�n�c�e�-�S�t�a�t�e� �R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e� �(�I�U�N�G�-�P�I�B�)� �o�p�e�r�a�t�e�s� �t�h�e� �A�g�r�i�c�u�l�t�u�r�a�l� �D�r�o�u�g�h�t� �M�o�n�i�t�o�r�i�n�g

�S�y�s�t�e�m�,� �w�h�o�s�e� �t�a�s�k� �i�s� �t�o� �i�n�d�i�c�a�t�e� �a�r�e�a�s� �w�h�e�r�e� �d�r�o�u�g�h�t� �l�o�s�s�e�s� �h�a�v�e� �o�c�c�u�r�r�e�d� �i�n� �c�r�o�p�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �a�f�o�r�e�m�e�n�t�i�o�n�e�d� �l�a�w�.

�P�r�i�n�c�i�p�l�e�s� �o�f� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �m�o�d�e�l� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t

�S�M�S�R

�T�h�e� �A�g�r�i�c�u�l�t�u�r�a�l� �D�r�o�u�g�h�t� �M�o�n�i�t�o�r�i�n�g� �S�y�s�t�e�m� �d�e�t�e�r�m�i�n�e�s� �t�h�e� �m�e�t�e�o�r�o�l�o�g�i�c�a�l� �c�o�n�d�i�t�i�o�n�s� �c�a�u�s�i�n�g� �d�r�o�u�g�h�t� �b�y� �m�e�a�n�s� �o�f� �t�h�e� �c�l�i�m�a�t�i�c� �w�a�t�e�r

�b�a�l�a�n�c�e� �(�K�B�W�)�.� �I�t� �e�x�p�r�e�s�s�e�s� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �p�r�e�c�i�p�i�t�a�t�i�o�n� �a�n�d� �p�o�t�e�n�t�i�a�l� �e�v�a�p�o�t�r�a�n�s�p�i�r�a�t�i�o�n�.

�A�t�m�o�s�p�h�e�r�i�c� �p�r�e�c�i�p�i�t�a�t�i�o�n� �i�s� �m�e�a�s�u�r�e�d� �a�t� �w�e�a�t�h�e�r� �s�t�a�t�i�o�n�s�,� �w�h�i�l�e� �t�h�e� �v�a�l�u�e� �o�f� �p�o�t�e�n�t�i�a�l� �e�v�a�p�o�t�r�a�n�s�p�i�r�a�t�i�o�n� �(�w�h�i�c�h� �r�o�u�g�h�l�y� �e�x�p�r�e�s�s�e�s� �t�h�e

�a�b�i�l�i�t�y� �t�o� �e�v�a�p�o�r�a�t�e� �w�a�t�e�r� �f�r�o�m� �a� �w�e�l�l�-�h�u�m�i�d�i�f�i�e�d� �l�a�w�n�)� �i�s� �c�a�l�c�u�l�a�t�e�d� �u�s�i�n�g� �P�e�n�m�a�n�'�s� �m�e�t�h�o�d�.

�A�c�c�o�r�d�i�n�g� �t�o� �I�U�N�G�-�P�I�B�,� �i�n� �r�e�s�p�o�n�s�e� �t�o� �o�u�r� �q�u�e�s�t�i�o�n�,� �t�w�o� �f�a�c�t�o�r�s� �a�r�e� �t�a�k�e�n� �i�n�t�o� �a�c�c�o�u�n�t� �w�h�e�n� �d�e�s�i�g�n�a�t�i�n�g� �a�r�e�a�s� �w�i�t�h� �a�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t� �f�o�r

�s�p�e�c�i�f�i�c� �c�r�o�p�s�:

�w�e�a�t�h�e�r� �c�o�n�d�i�t�i�o�n�s

�S�o�i�l� �s�u�s�c�e�p�t�i�b�i�l�i�t�y� �t�o� �d�r�o�u�g�h�t�.

�T�h�e� �m�a�i�n� �m�e�t�e�o�r�o�l�o�g�i�c�a�l� �e�l�e�m�e�n�t�s� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �d�r�o�u�g�h�t� �a�r�e�:

�p�r�e�c�i�p�i�t�a�t�i�o�n�,

�a�i�r� �t�e�m�p�e�r�a�t�u�r�e�,

�h�u�m�i�d�i�t�y�,
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�s�u�n�s�h�i�n�e�,

�w�i�n�d� �s�p�e�e�d�.

�D�r�o�u�g�h�t�-�i�n�d�u�c�i�n�g� �m�e�t�e�o�r�o�l�o�g�i�c�a�l� �c�o�n�d�i�t�i�o�n�s� �a�r�e� �d�e�t�e�r�m�i�n�e�d� �u�s�i�n�g� �K�B�W�.� �I�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �p�r�e�c�i�p�i�t�a�t�i�o�n� �(�w�a�t�e�r� �r�e�v�e�n�u�e�)

�a�n�d� �p�o�t�e�n�t�i�a�l� �e�v�a�p�o�t�r�a�n�s�p�i�r�a�t�i�o�n� �(�w�a�t�e�r� �o�u�t�f�l�o�w�)�:

�K�B�W� �=� �P� �-� �E�T�P

�W�h�e�r�e�:

�P� �-� �p�r�e�c�i�p�i�t�a�t�i�o�n�,� �m�m�;

�E�T�P� �-� �e�v�a�p�o�t�r�a�n�s�p�i�r�a�t�i�o�n�,� �m�m�.

�T�h�e� �v�a�l�u�e� �o�f� �p�o�t�e�n�t�i�a�l� �e�v�a�p�o�t�r�a�n�s�p�i�r�a�t�i�o�n� �c�a�n� �b�e� �c�a�l�c�u�l�a�t�e�d� �b�a�s�e�d� �o�n� �a�n� �a�l�g�o�r�i�t�h�m� �d�e�v�e�l�o�p�e�d� �b�y� �I�U�N�G�-�P�I�B�:

�E�T�P�=� �1�6�1� �+� �1�9�.�5�7� �d� �-� �1�5�2�.�7� �l�n� �d� �+� �0�.�0�0�0�4�0�3�4� �h�2� �+� �0�.�0�0�1�8�6�(�t� �+� �5�)�3� �+� �0�.�0�0�4�1�9�2� �(�1�0�0� �-� �f�)�2� �+� �0�.�0�0�0�3�6�8�1� �v� �(� �1�0�0� �-� �f�)�2�.�5

�W�h�e�r�e�:

�d� �-� �l�e�n�g�t�h� �o�f� �d�a�y�,� �h�;

�h� �-� �s�u�n�s�h�i�n�e�,� �h�;

�t� �-� �a�v�e�r�a�g�e� �a�i�r� �t�e�m�p�e�r�a�t�u�r�e�,� �°�C�;

�f� �-� �r�e�l�a�t�i�v�e� �h�u�m�i�d�i�t�y�,� �h�r�.� �1�3�:�0�0�,� �%�;

�v� �-� �a�v�e�r�a�g�e� �w�i�n�d� �s�p�e�e�d�,� �m�/�s�.

�P�r�e�c�i�p�i�t�a�t�i�o�n� �i�s� �t�h�e� �p�r�i�m�a�r�y� �e�l�e�m�e�n�t� �m�e�a�s�u�r�e�d� �a�t� �w�e�a�t�h�e�r� �s�t�a�t�i�o�n�s�.� �T�h�e� �p�r�e�c�i�p�i�t�a�t�i�o�n� �m�a�p� �i�s� �m�a�d�e� �u�s�i�n�g� �d�a�t�a� �f�r�o�m� �m�o�r�e� �t�h�a�n� �1�,�0�0�0� �w�e�a�t�h�e�r

�s�t�a�t�i�o�n�s� �a�n�d� �p�o�s�t�s�.� �I�n� �o�r�d�e�r� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �a�c�c�u�r�a�c�y� �o�f� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �p�r�e�c�i�p�i�t�a�t�i�o�n� �f�i�e�l�d�,� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �g�r�o�u�n�d�-�b�a�s�e�d� �m�e�t�e�o�r�o�l�o�g�i�c�a�l

�r�a�d�a�r�s� �i�s� �b�e�i�n�g� �i�n�c�o�r�p�o�r�a�t�e�d� �i�n�t�o� �t�h�e� �S�y�s�t�e�m�.� �T�h�e� �r�a�d�a�r� �d�a�t�a� �o�f� �t�h�e� �P�O�L�R�A�D� �n�e�t�w�o�r�k� �i�s� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �I�n�s�t�i�t�u�t�e� �o�f� �M�e�t�e�o�r�o�l�o�g�y� �a�n�d� �W�a�t�e�r

�M�a�n�a�g�e�m�e�n�t�-�S�t�a�t�e� �R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �g�e�n�e�r�a�t�e�d� �b�y� �g�r�o�u�n�d�-�b�a�s�e�d� �m�e�t�e�o�r�o�l�o�g�i�c�a�l� �r�a�d�a�r�s� �m�a�k�e�s� �i�t� �p�o�s�s�i�b�l�e� �t�o� �s�i�g�n�i�f�i�c�a�n�t�l�y

�d�e�t�a�i�l� �t�h�e� �p�r�e�c�i�p�i�t�a�t�i�o�n� �f�i�e�l�d� �f�o�r� �t�h�e� �e�n�t�i�r�e� �c�o�u�n�t�r�y� �(�t�h�a�n�k�s� �t�o� �a� �r�e�s�o�l�u�t�i�o�n� �o�f� �5�0�0� �m� �x� �5�0�0� �k�m�)�.

�D�i�g�i�t�a�l� �s�o�i�l� �m�a�p�s� �a�r�e� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �v�u�l�n�e�r�a�b�i�l�i�t�y� �o�f� �s�o�i�l�s� �t�o� �d�r�o�u�g�h�t�.

�I�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t� �-� �i�n� �t�h�e� �f�o�r�m� �o�f� �d�e�c�a�d�a�l� �r�e�p�o�r�t�s� �-� �i�s� �p�r�o�v�i�d�e�d� �b�y� �I�U�N�G�-�P�I�B� �t�o� �t�h�e� �M�i�n�i�s�t�r�y� �o�f

�A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t� �a�n�d� �p�u�b�l�i�s�h�e�d� �o�n� �t�h�e� �w�e�b�s�i�t�e�.

�F�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �S�M�S�R�,� �v�i�s�i�t�:� �h�t�t�p�s�:�/�/�s�u�s�z�a�.�i�u�n�g�.�p�u�l�a�w�y�.�p�l�/�s�y�s�t�e�m�/�.



�Y�i�e�l�d�s� �u�n�d�e�r� �d�r�o�u�g�h�t� �c�o�n�d�i�t�i�o�n�s� �-� �v�a�l�u�e�s� �e�s�t�i�m�a�t�e�d� �b�y� �f�a�r�m�e�r�s� �a�n�d� �I�U�N�G�-�P�I�B

�A�c�c�o�r�d�i�n�g� �t�o� �I�U�N�G�-�P�I�B�,� �i�n� �r�e�s�p�o�n�s�e� �t�o� �o�u�r� �i�n�q�u�i�r�i�e�s�,� �d�i�s�c�r�e�p�a�n�c�i�e�s� �b�e�t�w�e�e�n� �y�i�e�l�d� �a�s�s�e�s�s�m�e�n�t�s� �i�n�d�i�c�a�t�e�d� �b�y� �f�a�r�m�e�r�s� �a�n�d� �I�U�N�G�-�P�I�B� �a�r�e

�i�n�c�l�u�d�e�d� �i�n� �t�h�e� �p�u�b�l�i�c�a�t�i�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �D�r�o�u�g�h�t� �M�o�n�i�t�o�r�i�n�g� �S�y�s�t�e�m� �i�n� �P�o�l�a�n�d�-�F�a�r�m�e�r�s�'� �A�s�s�e�s�s�m�e�n�t�s� �v�s�.� �M�o�n�i�t�o�r�i�n�g� �R�e�s�u�l�t�s�.

�A�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t� �b�a�s�e�d� �o�n� �t�h�e� �D�I�S�S� �s�a�t�e�l�l�i�t�e� �i�n�d�e�x

�T�h�e� �R�e�m�o�t�e� �S�e�n�s�i�n�g� �C�e�n�t�e�r� �o�f� �t�h�e� �I�n�s�t�i�t�u�t�e� �o�f� �G�e�o�d�e�s�y� �a�n�d� �C�a�r�t�o�g�r�a�p�h�y� �h�a�s� �d�e�v�e�l�o�p�e�d� �a� �s�y�s�t�e�m� �f�o�r� �m�o�n�i�t�o�r�i�n�g� �t�h�e� �g�r�o�w�t�h� �c�o�n�d�i�t�i�o�n�s� �o�f

�c�r�o�p�s�,� �w�h�i�c�h� �d�e�t�e�r�m�i�n�e�s� �t�h�e�i�r� �c�o�n�d�i�t�i�o�n� �u�s�i�n�g� �t�h�e� �D�I�S�S� �i�n�d�e�x�.� �T�h�i�s� �i�n�d�i�c�a�t�o�r�,� �w�i�t�h� �a� �s�p�a�t�i�a�l� �r�e�s�o�l�u�t�i�o�n� �o�f� �1� �k�m�2�,� �i�s� �b�a�s�e�d� �o�n� �t�h�e� �u�s�e� �o�f� �T�e�r�r�a

�M�O�D�I�S� �s�a�t�e�l�l�i�t�e� �i�m�a�g�e�r�y�.

�D�I�S�S�,� �o�r� �D�r�o�u�g�h�t� �I�d�e�n�t�i�f�i�c�a�t�i�o�n� �S�a�t�e�l�l�i�t�e� �S�y�s�t�e�m�,� �i�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �T�e�m�p�e�r�a�t�u�r�e� �C�o�n�d�i�t�i�o�n� �I�n�d�e�x�(�T�C�I�)� �a�n�d� �a� �m�e�t�e�o�r�o�l�o�g�i�c�a�l� �i�n�d�e�x� �t�h�a�t

�c�h�a�r�a�c�t�e�r�i�z�e�s� �c�l�i�m�a�t�i�c� �c�o�n�d�i�t�i�o�n�s� �i�n� �t�h�e� �P�o�l�i�s�h� �a�r�e�a� �(�H�T�C� �-� �H�y�d�r�o�t�h�e�r�m�a�l� �C�o�e�f�f�i�c�i�e�n�t�)�.� �I�t� �i�s� �g�e�n�e�r�a�t�e�d� �f�r�o�m� �t�h�e� �e�n�d� �o�f� �M�a�r�c�h�,� �i�n� �s�u�c�c�e�s�s�i�v�e

�e�i�g�h�t�-�d�a�y� �p�e�r�i�o�d�s� �o�f� �t�h�e� �c�r�o�p� �g�r�o�w�i�n�g� �s�e�a�s�o�n�.

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �p�u�b�l�i�s�h�e�d� �b�y� �I�G�i�K�,� �t�h�e� �m�a�p�s� �a�n�d� �d�a�t�a� �a�r�e� �m�a�d�e� �a�v�a�i�l�a�b�l�e� �t�h�r�o�u�g�h� �t�h�e� �w�e�b�s�i�t�e� �a�n�d� �m�a�p� �s�e�r�v�i�c�e� �A�g�r�i�c�u�l�t�u�r�a�l� �D�r�o�u�g�h�t

�2�0�2�0� �-� �2�0�2�2� �(�h�t�t�p�:�/�/�w�w�w�.�i�g�i�k�.�e�d�u�.�p�l�/�p�l�/�a�/�S�u�s�z�a�-�r�o�l�n�i�c�z�a�-�2�0�2�2�-�s�e�r�w�i�s�-�m�a�p�o�w�y�)� �a�r�e� �f�o�r� �i�l�l�u�s�t�r�a�t�i�v�e� �p�u�r�p�o�s�e�s� �o�n�l�y� �-� �t�h�e�y� �c�a�n�n�o�t� �b�e� �t�r�e�a�t�e�d

�a�s� �a�n� �o�f�f�i�c�i�a�l� �d�o�c�u�m�e�n�t�.

�F�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �s�a�t�e�l�l�i�t�e� �m�o�n�i�t�o�r�i�n�g� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t�,� �v�i�s�i�t� �t�h�e� �w�e�b�s�i�t�e� �o�f� �t�h�e� �I�n�s�t�i�t�u�t�e� �o�f� �G�e�o�d�e�s�y� �a�n�d� �C�a�r�t�o�g�r�a�p�h�y�.

�C�u�r�r�e�n�t� �a�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t� �s�i�t�u�a�t�i�o�n

�B�a�s�e�d� �o�n� �i�n�f�o�r�m�a�t�i�o�n� �p�u�b�l�i�s�h�e�d� �b�y� �I�U�N�G�-�P�I�B�,� �f�r�o�m� �M�a�y� �2�1� �t�o� �J�u�l�y� �2�0�,� �2�0�2�3�,� �t�h�e� �a�v�e�r�a�g�e� �v�a�l�u�e� �o�f� �t�h�e� �C�l�i�m�a�t�i�c� �W�a�t�e�r� �B�a�l�a�n�c�e� �(�K�B�W�)�,� �o�n� �t�h�e

�b�a�s�i�s� �o�f� �w�h�i�c�h� �t�h�e� �d�r�o�u�g�h�t� �r�i�s�k� �a�s�s�e�s�s�m�e�n�t� �i�s� �m�a�d�e�,� �w�a�s� �n�e�g�a�t�i�v�e�.� �I�t� �a�m�o�u�n�t�e�d� �t�o� �-�1�7�8� �m�m� �a�n�d� �d�e�c�r�e�a�s�e�d� �b�y� �1�8� �m�m� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �p�r�e�v�i�o�u�s

�p�e�r�i�o�d�,� �i�.�e�.� �M�a�y� �1�1� �t�o� �J�u�l�y� �1�0� �t�h�i�s� �y�e�a�r�.

�T�h�e� �w�a�t�e�r� �d�e�f�i�c�i�t� �f�o�r� �c�r�o�p�s� �h�a�s� �i�n�c�r�e�a�s�e�d� �a�n�d� �o�c�c�u�r�r�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�n�t�r�y�.� �T�h�u�s�,� �i�n� �t�h�e� �a�f�o�r�e�m�e�n�t�i�o�n�e�d� �p�e�r�i�o�d� �,� �a�n� �a�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t

�w�a�s� �f�o�u�n�d� �o�n� �P�o�l�i�s�h� �t�e�r�r�i�t�o�r�y� �.

�N�e�v�e�r�t�h�e�l�e�s�s�,� �t�h�e� �l�a�r�g�e�s�t� �w�a�t�e�r� �d�e�f�i�c�i�t�,� �i�.�e�.� �B�e�t�w�e�e�n� �-�2�4�0� �a�n�d� �-�2�6�9� �m�m� �w�e�r�e� �r�e�c�o�r�d�e�d� �i�n� �t�h�e� �e�a�s�t�e�r�n� �p�a�r�t� �o�f� �t�h�e� �W�i�e�l�k�o�p�o�l�s�k�a� �L�a�k�e�l�a�n�d�,� �t�h�e

�C�h�e�l�m�n�o�-�D�o�b�r�z�y�n� �L�a�k�e� �D�i�s�t�r�i�c�t� �a�n�d� �t�h�e� �W�i�e�l�k�o�p�o�l�s�k�a� �L�o�w�l�a�n�d�s�.

�V�e�r�y� �h�i�g�h� �w�a�t�e�r� �s�h�o�r�t�a�g�e�,� �i�.�e�.� �B�e�t�w�e�e�n� �-�2�1�0� �a�n�d� �-�2�3�9� �m�m� �w�e�r�e� �r�e�c�o�r�d�e�d� �i�n� �t�h�e� �P�o�m�e�r�a�n�i�a�n� �L�a�k�e� �D�i�s�t�r�i�c�t�,� �t�h�e� �{�u�B�a�w�y� �r�e�g�i�o�n�,� �t�h�e� �w�e�s�t�e�r�n� �p�a�r�t

�o�f� �t�h�e� �G�r�e�a�t�e�r� �P�o�l�a�n�d� �L�a�k�e� �D�i�s�t�r�i�c�t�,� �a�n�d� �t�h�e� �w�e�s�t�e�r�n� �a�n�d� �s�o�u�t�h�e�r�n� �p�a�r�t�s� �o�f� �t�h�e� �M�a�z�o�v�i�a�n� �L�o�w�l�a�n�d�s�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�o� �t�h�e� �e�a�s�t� �o�f� �t�h�e

�a�f�o�r�e�m�e�n�t�i�o�n�e�d�.� �a�r�e�a� �t�h�e� �d�e�f�i�c�i�t� �r�a�n�g�e�d� �f�r�o�m� �-�1�6�0� �t�o�-�2�0�9� �m�m�.

�I�n� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �c�o�u�n�t�r�y�,� �w�a�t�e�r� �s�h�o�r�t�a�g�e�s� �r�a�n�g�e�d� �f�r�o�m� �0� �t�o� �-�1�6�0� �m�m�.

�D�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d� �f�r�o�m� �M�a�y� �2�1� �t�o� �J�u�l�y� �2�0�,� �2�0�2�3�,� �s�a�g�r�i�c�u�l�t�u�r�a�l� �d�r�o�u�g�h�t� �o�c�c�u�r�r�e�d� �i�n� �a�l�l� �m�o�n�i�t�o�r�e�d� �c�r�o�p�s�,� �c�a�u�s�i�n�g� �y�i�e�l�d�s� �t�o� �b�e� �r�e�d�u�c�e�d� �b�y� �a�t

�l�e�a�s�t� �2�0�%� �o�n� �a� �m�u�n�i�c�i�p�a�l� �s�c�a�l�e� �c�o�m�p�a�r�e�d� �t�o� �y�i�e�l�d�s� �o�b�t�a�i�n�e�d� �u�n�d�e�r� �a�v�e�r�a�g�e� �m�u�l�t�i�-�y�e�a�r� �w�e�a�t�h�e�r� �c�o�n�d�i�t�i�o�n�s�.

�G�o�v�e�r�n�m�e�n�t� �i�n� �t�h�e� �s�t�a�t�e� �b�u�d�g�e�t� �f�o�r� �d�r�o�u�g�h�t� �a�i�d� �f�o�r� �2�0�2�4�.� �h�a�s� �s�e�t� �a�s�i�d�e� �n�e�a�r�l�y� �P�L�N� �1�.�5� �b�i�l�l�i�o�n�.
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�I�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �e�x�t�e�n�t� �o�f� �t�h�e� �d�r�o�u�g�h�t� �a�n�d� �t�h�e� �c�r�o�p�s� �a�f�f�e�c�t�e�d� �i�s� �a�v�a�i�l�a�b�l�e� �o�n� �t�h�e� �S�M�S�R� �w�e�b�s�i�t�e�.

�A�g�r�i�c�u�l�t�u�r�a�l� �D�r�o�u�g�h�t� �M�o�n�i�t�o�r�i�n�g� �S�y�s�t�e�m� �i�n� �P�o�l�a�n�d�-�F�a�r�m�e�r�s�'� �A�s�s�e�s�s�m�e�n�t�s� �v�s�.� �M�o�n�i�t�o�r�i�n�g� �R�e�s�u�l�t�s� �(�2�0�2�1�)� �a�v�a�i�l�a�b�l�e� �a�t�:

�h�t�t�p�s�:�/�/�d�o�i�.�o�r�g�/�1�0�.�3�3�9�0�/�a�g�r�i�c�u�l�t�u�r�e�1�2�0�4�0�5�3�6�.
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�C�U�R�R�E�N�T� �S�U�P�P�O�R�T� �F�O�R� �"�W�A�T�E�R�"� �U�N�D�E�R� �T�H�E� �C�O�M�M�O�N

�A�G�R�I�C�U�L�T�U�R�A�L� �P�O�L�I�C�Y
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �Z�e�s�p�ó�B� �r�e�d�a�k�c�y�j�n�y

�W�i�t�h�i�n� �t�h�e� �f�r�a�m�e�w�o�r�k� �o�f� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y�,� �s�p�e�c�i�f�i�c�a�l�l�y� �P�S� �C�A�P� �2�0�2�3� �-� �2�0�2�7�i�n�t�e�r�v�e�n�t�i�o�n� �1�0�.�4�.� �(�I�n�v�e�s�t�m�e�n�t�s� �c�o�n�t�r�i�b�u�t�i�n�g� �t�o

�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �c�l�i�m�a�t�e� �p�r�o�t�e�c�t�i�o�n�)�,� �i�n�v�e�s�t�m�e�n�t�s� �w�i�l�l� �b�e� �s�u�p�p�o�r�t�e�d� �t�o� �i�m�p�r�o�v�e� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n�,� �p�u�r�c�h�a�s�e

�o�r� �i�n�s�t�a�l�l�a�t�i�o�n� �o�f� �t�e�c�h�n�i�c�a�l� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �e�l�e�m�e�n�t�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �w�a�t�e�r� �e�x�t�r�a�c�t�i�o�n� �a�n�d� �s�t�o�r�a�g�e� �i�n� �c�l�o�s�e�d� �r�e�s�e�r�v�o�i�r�s�.� �T�h�e� �s�e�c�o�n�d� �a�r�e�a

�s�u�p�p�o�r�t�e�d� �w�i�l�l� �b�e� �r�a�i�n�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�r� �p�u�r�c�h�a�s�e� �o�f� �w�a�t�e�r� �r�e�c�y�c�l�i�n�g� �o�r� �w�a�t�e�r� �e�f�f�i�c�i�e�n�c�y� �f�a�c�i�l�i�t�i�e�s�.

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �N�e�w�s

�T�a�g�s�:� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y�,� �f�u�n�d�i�n�g�,� �S�u�p�p�o�r�t� �f�o�r� �f�a�r�m�e�r�s�,� �w�o�d�a
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�W�i�t�h�i�n� �t�h�e� �f�r�a�m�e�w�o�r�k� �o�f� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y�,� �s�p�e�c�i�f�i�c�a�l�l�y� �P�S� �C�A�P� �2�0�2�3� �-� �2�0�2�7� �i�n�t�e�r�v�e�n�t�i�o�n� �1�0�.�4�.� �(�I�n�v�e�s�t�m�e�n�t�s� �c�o�n�t�r�i�b�u�t�i�n�g� �t�o

�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �c�l�i�m�a�t�e� �p�r�o�t�e�c�t�i�o�n�)�,� �i�n�v�e�s�t�m�e�n�t�s� �w�i�l�l� �b�e� �s�u�p�p�o�r�t�e�d� �t�o� �i�m�p�r�o�v�e� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n�,� �p�u�r�c�h�a�s�e

�o�r� �i�n�s�t�a�l�l�a�t�i�o�n� �o�f� �t�e�c�h�n�i�c�a�l� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �e�l�e�m�e�n�t�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �w�a�t�e�r� �e�x�t�r�a�c�t�i�o�n� �a�n�d� �s�t�o�r�a�g�e� �i�n� �c�l�o�s�e�d� �r�e�s�e�r�v�o�i�r�s�.� �T�h�e� �s�e�c�o�n�d� �a�r�e�a

�s�u�p�p�o�r�t�e�d� �u�n�d�e�r� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �w�i�l�l� �b�e� �r�a�i�n�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�r� �p�u�r�c�h�a�s�e� �o�f� �w�a�t�e�r� �r�e�c�y�c�l�i�n�g� �o�r� �w�a�t�e�r

�e�f�f�i�c�i�e�n�c�y� �f�a�c�i�l�i�t�i�e�s�.

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �c�a�l�l� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �2�0�2�4�.

�F�u�n�d�s� �u�n�d�e�r� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �-� �d�i�r�e�c�t� �p�a�y�m�e�n�t�s

�A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �S�t�r�a�t�e�g�i�c� �P�l�a�n� �o�f� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �2�0�2�3� �-� �2�0�2�7� �(�C�A�P� �P�S

�2�0�2�3�-�2�0�2�7�)� �i�n� �t�h�e� �d�i�r�e�c�t� �p�a�y�m�e�n�t� �s�y�s�t�e�m� �g�i�v�e�s� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �a�l�l�o�c�a�t�i�n�g� �f�u�n�d�s� �f�o�r� �w�a�t�e�r� �r�e�t�e�n�t�i�o�n� �o�n� �p�e�r�m�a�n�e�n�t� �g�r�a�s�s�l�a�n�d� �(�T�U�Z�)� �u�n�d�e�r

�e�c�o�s�c�h�e�m�e�s�.

�T�h�e� �g�o�a�l� �i�s� �t�o� �p�r�o�m�o�t�e� �w�a�t�e�r� �r�e�t�e�n�t�i�o�n� �a�n�d� �t�h�u�s� �i�m�p�r�o�v�e� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �a�s� �w�e�l�l� �a�s� �r�e�d�u�c�e� �c�a�r�b�o�n� �d�i�o�x�i�d�e� �e�m�i�s�s�i�o�n�s� �i�n�t�o� �t�h�e� �a�t�m�o�s�p�h�e�r�e

�(�b�y� �r�e�d�u�c�i�n�g� �t�h�e� �d�e�c�o�m�p�o�s�i�t�i�o�n� �o�f� �o�r�g�a�n�i�c� �m�a�t�t�e�r�)�.

�T�h�e� �c�o�n�d�i�t�i�o�n� �f�o�r� �r�e�c�e�i�v�i�n�g� �t�h�e� �p�a�y�m�e�n�t� �i�s� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �f�l�o�o�d�i�n�g� �o�r� �w�a�t�e�r�l�o�g�g�i�n�g� �o�n� �t�h�e� �T�U�Z�,� �d�e�f�i�n�e�d� �a�s� �a� �s�t�a�t�e� �o�f� �s�a�t�u�r�a�t�i�o�n� �o�f� �t�h�e� �s�o�i�l

�p�r�o�f�i�l�e� �w�i�t�h� �w�a�t�e�r� �a�t� �a� �l�e�v�e�l� �o�f� �a�t� �l�e�a�s�t� �8�0�%� �f�o�r� �a�t� �l�e�a�s�t� �1�2� �c�o�n�s�e�c�u�t�i�v�e� �d�a�y�s� �b�e�t�w�e�e�n� �M�a�y� �1� �a�n�d� �S�e�p�t�e�m�b�e�r� �3�0�.� �C�o�n�f�i�r�m�a�t�i�o�n� �o�f� �c�o�m�p�l�i�a�n�c�e� �w�i�l�l

�b�e� �b�a�s�e�d� �o�n� �s�a�t�e�l�l�i�t�e� �m�o�n�i�t�o�r�i�n�g�.

�T�h�e� �p�a�y�m�e�n�t� �a�p�p�l�i�e�s� �t�o� �T�U�Z�s� �t�h�a�t� �a�r�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �f�l�o�o�d�e�d� �a�n�d� �c�o�v�e�r�e�d� �b�y� �o�n�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�u�b�s�i�d�i�e�s�:

�e�n�v�i�r�o�n�m�e�n�t�a�l� �s�u�p�p�o�r�t�;

�I�n� �t�h�e� �p�r�a�c�t�i�c�e� �o�f� �E�x�t�e�n�s�i�v�e� �u�s�e� �o�f� �T�U�Z� �w�i�t�h� �s�t�o�c�k�i�n�g� �r�a�t�e�s� �(�i�n� �e�c�o�s�c�h�e�m�e� �C�a�r�b�o�n� �f�a�r�m�i�n�g� �a�n�d� �n�u�t�r�i�e�n�t� �m�a�n�a�g�e�m�e�n�t�;

�a�g�r�o�-�e�n�v�i�r�o�n�m�e�n�t�a�l�-�c�l�i�m�a�t�e� �r�e�l�a�t�e�d� �t�o� �t�h�e� �p�r�e�s�e�r�v�a�t�i�o�n� �o�f� �c�e�r�t�a�i�n� �v�a�l�u�a�b�l�e� �n�a�t�u�r�a�l� �h�a�b�i�t�a�t�s� �a�n�d� �e�n�d�a�n�g�e�r�e�d� �b�i�r�d� �s�p�e�c�i�e�s�;

�E�x�t�e�n�s�i�v�e� �u�s�e� �o�f� �m�e�a�d�o�w�s� �a�n�d� �p�a�s�t�u�r�e�s� �i�n� �N�a�t�u�r�a� �2�0�0�0� �a�r�e�a�s�.

�S�u�c�h� �a� �r�e�s�t�r�i�c�t�i�o�n� �d�i�r�e�c�t�s� �s�u�p�p�o�r�t� �f�o�r� �w�a�t�e�r� �r�e�t�e�n�t�i�o�n� �o�n� �t�h�e� �T�U�Z� �t�o�:

�H�y�d�r�o�g�e�n�i�c� �h�a�b�i�t�a�t�s�,� �e�s�p�e�c�i�a�l�l�y� �p�r�e�d�e�s�t�i�n�e�d� �f�o�r� �r�e�t�e�n�t�i�o�n� �f�u�n�c�t�i�o�n�s�,� �w�h�o�s�e� �n�a�t�u�r�a�l� �c�o�n�d�i�t�i�o�n� �d�e�p�e�n�d�s� �o�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �w�a�t�e�r�;

�A�r�e�a�s� �w�i�t�h� �e�x�t�e�n�s�i�v�e� �o�r� �e�c�o�l�o�g�i�c�a�l� �p�r�o�d�u�c�t�i�o�n� �s�y�s�t�e�m�s�,� �w�h�e�r�e� �p�r�o�d�u�c�t�i�o�n� �o�p�p�o�r�t�u�n�i�t�i�e�s� �o�r� �n�e�e�d�s� �c�a�n� �b�e� �r�e�l�a�t�i�v�e�l�y� �e�a�s�i�l�y� �r�e�c�o�n�c�i�l�e�d

�w�i�t�h� �t�h�e� �u�s�e� �o�f� �t�h�e� �l�a�n�d� �f�o�r� �e�c�o�s�y�s�t�e�m� �s�e�r�v�i�c�e�s� �f�o�r� �w�a�t�e�r� �r�e�t�e�n�t�i�o�n�.

�C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �f�u�n�d�s� �v�s�.� �a�d�d�i�t�i�o�n�a�l� �"�r�e�t�e�n�t�i�o�n� �p�a�y�m�e�n�t�"

�F�a�r�m�e�r�s� �c�a�n� �a�l�s�o� �a�p�p�l�y� �f�o�r� �a�n� �a�d�d�i�t�i�o�n�a�l� �"�r�e�t�e�n�t�i�o�n� �p�a�y�m�e�n�t�"� �f�o�r� �n�a�t�u�r�a�l� �a�r�e�a�s� �t�h�a�t� �a�r�e� �n�o�t� �f�a�r�m�l�a�n�d� �i�n� �c�a�s�e� �o�f� �f�l�o�o�d�i�n�g� �o�r� �w�a�t�e�r�l�o�g�g�i�n�g
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�u�n�d�e�r� �s�e�l�e�c�t�e�d� �v�a�r�i�a�n�t�s� �o�f� �P�a�c�k�a�g�e� �4� �a�n�d� �5� �o�f� �t�h�e� �A�g�r�i�-�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �C�l�i�m�a�t�e� �A�c�t�i�o�n� �o�f� �t�h�e� �R�D�P� �2�0�1�4� �-� �2�0�2�0� �a�n�d� �s�e�l�e�c�t�e�d� �n�a�t�u�r�a�l

�v�a�r�i�a�n�t�s� �o�f� �t�h�e� �a�g�r�i�-�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �c�l�i�m�a�t�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�f� �t�h�e� �N�P� �o�f� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �2�0�2�3� �-� �2�0�2�7�.� �T�h�e� �c�o�n�d�i�t�i�o�n�s� �f�o�r

�g�r�a�n�t�i�n�g� �a�n� �a�d�d�i�t�i�o�n�a�l� �r�e�t�e�n�t�i�o�n� �p�a�y�m�e�n�t� �t�o� �n�a�t�u�r�a�l� �a�r�e�a�s� �a�r�e� �i�d�e�n�t�i�c�a�l� �t�o� �t�h�o�s�e� �f�o�r� �t�h�e� �e�c�o�s�c�h�e�m�e� �d�i�s�c�u�s�s�e�d� �e�a�r�l�i�e�r� �(�8�0�%� �s�a�t�u�r�a�t�i�o�n� �o�f� �t�h�e

�s�o�i�l� �p�r�o�f�i�l�e� �f�o�r� �1�2� �d�a�y�s� �b�e�t�w�e�e�n� �M�a�y� �a�n�d� �S�e�p�t�e�m�b�e�r�)�.

�L�a�n�d� �c�o�n�s�o�l�i�d�a�t�i�o�n� �w�i�t�h� �p�o�s�t�-�p�l�a�c�e�m�e�n�t� �d�e�v�e�l�o�p�m�e�n�t

�W�i�t�h�i�n� �t�h�e� �f�r�a�m�e�w�o�r�k� �o�f� �P�S� �C�A�P� �2�0�2�3� �-� �2�0�2�7�,� �s�p�e�c�i�f�i�c�a�l�l�y� �I�n�t�e�r�v�e�n�t�i�o�n� �1�0�.�8�.� �L�a�n�d� �c�o�n�s�o�l�i�d�a�t�i�o�n� �w�i�t�h� �p�o�s�t�-�a�g�r�i�c�u�l�t�u�r�a�l� �d�e�v�e�l�o�p�m�e�n�t�,� �i�t� �i�s

�e�n�v�i�s�a�g�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �p�r�o�j�e�c�t�s� �t�h�a�t� �w�i�l�l� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �i�m�p�r�o�v�e�m�e�n�t� �o�f� �l�a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�o� �i�n�c�r�e�a�s�e� �t�h�e

�c�o�m�p�e�t�i�t�i�v�e�n�e�s�s� �o�f� �P�o�l�i�s�h� �a�g�r�i�c�u�l�t�u�r�e� �t�h�r�o�u�g�h� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �i�n�v�e�s�t�m�e�n�t�s� �c�o�n�s�i�s�t�i�n�g� �i�n� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�r� �m�o�d�e�r�n�i�z�a�t�i�o�n� �o�f� �a�c�c�e�s�s

�r�o�a�d�s� �t�o� �a�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �f�o�r�e�s�t� �l�a�n�d� �a�n�d� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �t�o� �i�n�c�r�e�a�s�e� �r�e�t�e�n�t�i�o�n�.� �F�o�r� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �q�u�e�s�t�i�o�n�,� �i�n� �s�e�l�e�c�t�i�n�g� �o�p�e�r�a�t�i�o�n�s� �f�o�r

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �b�o�n�u�s� �c�r�i�t�e�r�i�a� �w�e�r�e� �p�l�a�n�n�e�d� �f�o�r� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �a�m�o�n�g� �o�t�h�e�r�s�.� �I�n�v�e�s�t�m�e�n�t�s� �t�h�a�t� �c�o�n�t�r�i�b�u�t�e� �t�o� �i�n�c�r�e�a�s�i�n�g� �w�a�t�e�r� �r�e�t�e�n�t�i�o�n

�o�n� �a�g�r�i�c�u�l�t�u�r�a�l� �l�a�n�d� �o�r� �i�n�v�e�s�t�m�e�n�t�s� �t�h�a�t� �i�n�c�l�u�d�e� �s�o�l�u�t�i�o�n�s� �a�i�m�e�d� �a�t� �p�r�o�t�e�c�t�i�n�g� �n�a�t�u�r�e� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.

�T�h�e� �f�i�r�s�t� �t�y�p�e� �i�s� �w�o�r�k� �i�n�v�o�l�v�i�n�g� �t�h�e� �c�r�e�a�t�i�o�n� �o�r� �r�e�s�t�o�r�a�t�i�o�n� �o�f� �m�i�d�-�f�i�e�l�d� �p�o�n�d�s� �a�n�d� �w�e�t�l�a�n�d�s� �a�n�d� �s�m�a�l�l� �w�a�t�e�r� �r�e�s�e�r�v�o�i�r�s�,� �a�n�d� �t�h�e� �s�e�c�o�n�d� �i�s� �t�h�e

�p�r�e�s�e�r�v�a�t�i�o�n� �o�f� �s�o�d�d�e�d� �s�l�o�p�e�s� �a�n�d� �t�h�e� �p�r�e�s�e�r�v�a�t�i�o�n� �o�r� �d�e�s�i�g�n�a�t�i�o�n� �o�f� �p�r�o�t�e�c�t�i�v�e� �s�t�r�i�p�s� �i�n� �t�h�e� �n�a�t�u�r�e� �o�f� �s�h�r�u�b�b�e�r�y� �o�r� �m�i�d�-�f�i�e�l�d� �t�r�e�e�s�,� �t�h�e

�d�e�s�i�g�n�a�t�i�o�n� �o�f� �a� �f�i�e�l�d�-�f�o�r�e�s�t� �b�o�u�n�d�a�r�y� �o�r� �b�u�f�f�e�r� �z�o�n�e�.

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �c�a�l�l� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �2�0�2�4�.

�I�n�f�r�a�s�t�r�u�c�t�u�r�e� �i�n� �r�u�r�a�l� �a�r�e�a�s� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �c�o�n�c�e�p�t� �o�f� �s�m�a�r�t

�v�i�l�l�a�g�e�s

�W�i�t�h�i�n� �t�h�e� �f�r�a�m�e�w�o�r�k� �o�f� �t�h�e� �P�S� �o�f� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �2�0�2�3� �-� �2�0�2�7�,� �i�n�t�e�r�v�e�n�t�i�o�n� �1�0�.�1�0�.� �I�n�f�r�a�s�t�r�u�c�t�u�r�e� �i�n� �r�u�r�a�l� �a�r�e�a�s� �a�n�d� �t�h�e

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �c�o�n�c�e�p�t� �o�f� �s�m�a�r�t� �v�i�l�l�a�g�e�s�,� �t�w�o� �a�r�e�a�s� �o�f� �s�u�p�p�o�r�t� �a�r�e� �e�n�v�i�s�a�g�e�d�:

�A�r�e�a� �A� �-� �I�n�v�e�s�t�m�e�n�t�s� �i�n� �i�n�d�i�v�i�d�u�a�l� �w�a�s�t�e�w�a�t�e�r� �t�r�e�a�t�m�e�n�t� �s�y�s�t�e�m�s�;

�A�r�e�a� �B� �-� �S�m�a�r�t� �V�i�l�l�a�g�e�.

�I�n� �A�r�e�a� �B�,� �r�e�a�l�i�z�a�t�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �s�e�l�e�c�t�e�d� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� �s�m�a�r�t� �v�i�l�l�a�g�e�s� �c�o�n�c�e�p�t� �w�i�l�l� �b�e� �s�u�p�p�o�r�t�e�d�.� �T�h�e�s�e� �a�r�e

�i�n�f�r�a�s�t�r�u�c�t�u�r�e� �p�r�o�j�e�c�t�s� �t�h�a�t� �w�i�l�l� �s�e�e�k� �t�o� �i�m�p�r�o�v�e� �p�e�o�p�l�e�'�s� �q�u�a�l�i�t�y� �o�f� �l�i�f�e�,� �r�e�d�u�c�e� �u�n�f�a�v�o�r�a�b�l�e� �d�e�m�o�g�r�a�p�h�i�c� �t�r�e�n�d�s�,� �i�n�c�r�e�a�s�e� �t�h�e� �q�u�a�l�i�t�y� �o�f

�p�u�b�l�i�c� �s�e�r�v�i�c�e�s�,� �r�e�s�p�e�c�t� �t�h�e� �n�a�t�u�r�a�l� �e�n�v�i�r�o�n�m�e�n�t�,� �i�n�c�r�e�a�s�e� �e�m�p�l�o�y�m�e�n�t� �a�n�d� �d�i�g�i�t�a�l� �i�n�c�l�u�s�i�o�n� �i�n� �a� �b�o�t�t�o�m�-�u�p�,� �c�o�m�p�r�e�h�e�n�s�i�v�e� �a�n�d� �i�n�n�o�v�a�t�i�v�e

�w�a�y�.� �I�n� �p�a�r�t�i�c�u�l�a�r�,� �i�t� �i�s� �p�l�a�n�n�e�d� �t�o� �s�u�p�p�o�r�t� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �r�e�s�p�o�n�d� �t�o� �t�h�e� �d�i�a�g�n�o�s�e�d� �n�e�e�d�s� �o�f� �l�o�c�a�l� �c�o�m�m�u�n�i�t�i�e�s� �a�n�d� �i�n�v�o�l�v�e� �t�h�e�i�r� �r�e�s�o�u�r�c�e�s�.

�U�n�d�e�r� �t�h�i�s� �i�n�t�e�r�v�e�n�t�i�o�n�,� �p�r�e�f�e�r�e�n�c�e� �w�i�l�l� �b�e� �g�i�v�e�n� �i�n� �p�a�r�t�i�c�u�l�a�r� �t�o� �i�n�v�e�s�t�m�e�n�t�s� �i�n� �m�o�d�e�r�n� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�,� �i�n�c�l�u�d�i�n�g� �t�h�a�t� �f�o�r� �c�l�i�m�a�t�e� �c�h�a�n�g�e

�a�d�a�p�t�a�t�i�o�n� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�t�e�c�t�i�o�n� �(�e�.�g�.�,� �t�h�r�o�u�g�h� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �r�e�n�e�w�a�b�l�e� �e�n�e�r�g�y� �i�n�s�t�a�l�l�a�t�i�o�n�s�,� �r�e�t�e�n�t�i�o�n� �t�a�n�k�s� �a�n�d� �p�a�s�s�i�v�e

�c�o�n�s�t�r�u�c�t�i�o�n�)�.

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �c�a�l�l� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �2�0�2�4�.



�S�u�p�p�o�r�t� �u�n�d�e�r� �t�h�e� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t� �P�r�o�g�r�a�m� �2�0�1�4� �-� �2�0�2�0�.

�I�t� �i�s� �s�t�i�l�l� �p�o�s�s�i�b�l�e� �t�o� �o�b�t�a�i�n� �f�u�n�d�s� �u�n�d�e�r� �t�h�e� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t� �P�r�o�g�r�a�m� �2�0�1�4� �-� �2�0�2�0� �f�r�o�m� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�u�p�p�o�r�t� �i�n�s�t�r�u�m�e�n�t�s�:

�I�n�v�e�s�t�m�e�n�t�s� �t�o� �p�r�o�t�e�c�t� �w�a�t�e�r�s� �f�r�o�m� �n�i�t�r�a�t�e� �p�o�l�l�u�t�i�o�n� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�a�l� �s�o�u�r�c�e�s�,� �m�a�i�n�l�y� �f�r�o�m� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n�.

�T�h�e� �a�i�m� �o�f� �t�h�e� �m�e�a�s�u�r�e� �i�s� �t�o� �r�e�d�u�c�e� �n�i�t�r�a�t�e� �p�o�l�l�u�t�i�o�n� �o�f� �w�a�t�e�r� �f�r�o�m� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n�.

�T�h�e� �i�n�v�e�s�t�m�e�n�t� �s�u�p�p�o�r�t� �i�s� �a�l�s�o� �i�n�t�e�n�d�e�d� �t�o� �h�e�l�p� �f�a�r�m�s� �c�o�m�p�l�y� �w�i�t�h� �t�h�e� �n�i�t�r�a�t�e� �p�r�o�g�r�a�m�'�s� �s�t�o�r�a�g�e� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �n�a�t�u�r�a�l� �f�e�r�t�i�l�i�z�e�r� �a�n�d

�s�u�c�c�u�l�e�n�t� �f�e�e�d�,� �a�n�d� �w�i�l�l� �a�l�l�o�w� �f�a�r�m�s� �t�o� �r�e�t�r�o�f�i�t� �e�q�u�i�p�m�e�n�t� �f�o�r� �p�r�e�c�i�s�i�o�n� �f�e�r�t�i�l�i�z�a�t�i�o�n�.

�E�l�i�g�i�b�l�e� �c�o�s�t�s� �i�n�c�l�u�d�e� �t�h�e� �c�o�s�t� �o�f� �c�o�n�s�t�r�u�c�t�i�n�g�,� �r�e�c�o�n�s�t�r�u�c�t�i�n�g� �o�r� �p�u�r�c�h�a�s�i�n�g� �t�a�n�k�s� �f�o�r� �s�t�o�r�i�n�g� �l�i�q�u�i�d� �n�a�t�u�r�a�l� �f�e�r�t�i�l�i�z�e�r�,� �s�l�a�b�s� �f�o�r� �s�t�o�r�i�n�g� �s�o�l�i�d

�n�a�t�u�r�a�l� �f�e�r�t�i�l�i�z�e�r�,� �t�a�n�k�s� �o�r� �s�l�a�b�s� �f�o�r� �s�t�o�r�i�n�g� �s�u�c�c�u�l�e�n�t� �f�e�e�d�,� �a�n�d� �t�h�e� �c�o�s�t� �o�f� �p�u�r�c�h�a�s�i�n�g� �n�e�w� �m�a�c�h�i�n�e�r�y� �a�n�d� �e�q�u�i�p�m�e�n�t� �f�o�r� �a�p�p�l�y�i�n�g� �n�a�t�u�r�a�l

�f�e�r�t�i�l�i�z�e�r�.

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �a�n�t�i�c�i�p�a�t�e�d� �c�a�l�l� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n�s� �i�s� �S�e�p�t�e�m�b�e�r�/�O�c�t�o�b�e�r

�2�0�2�3�.

�W�a�t�e�r� �r�e�s�o�u�r�c�e�s� �m�a�n�a�g�e�m�e�n�t

�T�h�e� �s�u�p�p�o�r�t� �i�s� �a�i�m�e�d� �a�t� �i�n�c�r�e�a�s�i�n�g� �r�e�t�e�n�t�i�o�n� �c�a�p�a�c�i�t�y� �a�n�d� �c�o�u�n�t�e�r�i�n�g� �f�l�o�o�d�s� �a�n�d� �d�r�o�u�g�h�t� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �c�a�t�c�h�m�e�n�t�s�.� �F�u�n�d�i�n�g� �c�a�n� �b�e� �o�b�t�a�i�n�e�d

�f�o�r� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n�,� �r�e�c�o�n�s�t�r�u�c�t�i�o�n� �o�r� �r�e�p�a�i�r� �o�f� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �o�r� �h�y�d�r�a�u�l�i�c� �s�t�r�u�c�t�u�r�e�s� �o�n� �n�a�t�u�r�a�l� �o�r� �a�r�t�i�f�i�c�i�a�l� �w�a�t�e�r�c�o�u�r�s�e�s�,� �a�s� �w�e�l�l� �a�s� �t�h�e

�c�o�n�s�t�r�u�c�t�i�o�n� �o�r� �r�e�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �o�p�e�n� �r�e�t�e�n�t�i�o�n� �r�e�s�e�r�v�o�i�r�s� �f�o�r� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �r�a�i�n�w�a�t�e�r� �o�r� �s�n�o�w�m�e�l�t�,� �g�r�o�u�n�d�w�a�t�e�r� �o�r� �f�l�o�w�i�n�g� �w�a�t�e�r�.

�F�u�n�d�i�n�g� �c�a�n� �b�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �S�t�a�t�e� �W�a�t�e�r� �C�o�m�p�a�n�y� �W�o�d�y� �P�o�l�s�k�i�e� �a�n�d� �m�u�n�i�c�i�p�a�l�i�t�i�e�s�.

�T�h�e� �m�a�x�i�m�u�m� �a�m�o�u�n�t� �o�f� �a�i�d� �i�s� �P�L�N� �1�0� �m�i�l�l�i�o�n� �p�e�r� �o�p�e�r�a�t�i�o�n� �i�n� �t�h�e� �c�a�s�e� �o�f� �P�G�W� �W�P� �a�n�d� �5�0�0� �t�h�o�u�s�a�n�d�.� �P�L�N� �p�e�r� �o�p�e�r�a�t�i�o�n� �i�n� �t�h�e� �c�a�s�e� �o�f

�m�u�n�i�c�i�p�a�l�i�t�i�e�s�.� �T�h�e� �m�a�x�i�m�u�m� �a�m�o�u�n�t� �o�f� �s�u�p�p�o�r�t� �i�s� �1�6�5� �m�i�l�l�i�o�n� �e�u�r�o�s�.

�T�h�e� �s�u�b�-�m�e�a�s�u�r�e� �i�s� �i�m�p�l�e�m�e�n�t�e�d� �b�y� �t�h�e� �p�r�o�v�i�n�c�i�a�l� �g�o�v�e�r�n�m�e�n�t�s�,� �w�h�i�c�h� �w�i�l�l� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�a�t�e�s� �f�o�r� �t�h�e� �c�a�l�l� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n�s�.

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �R�u�r�a�l� �D�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �p�l�a�n�n�e�d� �i�n�t�a�k�e� �i�s� �t�h�e� �e�n�d� �o�f� �t�h�e� �t�h�i�r�d� �q�u�a�r�t�e�r

�o�f� �2�0�2�3�.

�F�o�r� �m�o�r�e� �o�n� �s�u�p�p�o�r�t� �u�n�d�e�r� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y�,� �s�e�e� �o�u�r� �p�r�e�v�i�o�u�s� �a�r�t�i�c�l�e�s�:�"�C�a�l�l�s� �u�n�d�e�r� �t�h�e� �C�A�P� �S�P� �2�0�2�3� �-� �2�0�2�7�"� �a�n�d�"�Y�o�u� �c�a�n

�a�p�p�l�y� �f�o�r� �f�u�n�d�s� �u�n�d�e�r� �t�h�e� �R�D�P� �2�0�1�4� �-� �2�0�2�0� �a�n�d� �C�A�P� �S�P� �2�0�2�3� �-� �2�0�2�7�.�"

https://wodnesprawy.pl/en/recruitments-under-the-ps-cap-2023-2027/
https://wodnesprawy.pl/en/you-can-apply-for-funds-under-rdp-2014-2020-and-ps-cap-2023-2027/
https://wodnesprawy.pl/en/you-can-apply-for-funds-under-rdp-2014-2020-and-ps-cap-2023-2027/


�X�X�X�I� �N�A�T�I�O�N�A�L� �S�C�H�O�O�L� �O�F� �W�A�T�E�R� �M�A�N�A�G�E�M�E�N�T
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �M�a�r�t�y�n�a� �M�a�B�y�s�a

�W�e� �w�o�u�l�d� �l�i�k�e� �t�o� �i�n�f�o�r�m� �y�o�u� �t�h�a�t� �o�n� �O�c�t�o�b�e�r� �1�1� �-� �1�3�,� �2�0�2�3�.� �T�h�e� �X�X�X�I� �N�a�t�i�o�n�a�l� �S�c�h�o�o�l� �o�f� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �w�i�l�l� �b�e� �h�e�l�d�.� �T�h�i�s� �p�r�e�s�t�i�g�i�o�u�s� �e�v�e�n�t

�b�r�i�n�g�s� �t�o�g�e�t�h�e�r� �p�r�o�m�i�n�e�n�t� �s�c�i�e�n�t�i�s�t�s�,� �p�r�a�c�t�i�t�i�o�n�e�r�s� �a�n�d� �e�n�t�h�u�s�i�a�s�t�s� �i�n�v�o�l�v�e�d� �i�n� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �i�n� �o�n�e� �p�l�a�c�e�.� �T�h�i�s� �y�e�a�r�'�s� �e�d�i�t�i�o�n� �w�i�l�l� �b�e

�h�e�l�d� �i�n� �p�i�c�t�u�r�e�s�q�u�e� �W�r�o�c�l�a�w�,� �a�n�d� �t�h�e� �e�v�e�n�t� �i�s� �o�r�g�a�n�i�z�e�d� �b�y� �t�h�e� �I�n�s�t�i�t�u�t�e� �o�f� �M�e�t�e�o�r�o�l�o�g�y� �a�n�d� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �-� �N�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h

�I�n�s�t�i�t�u�t�e� �i�n� �c�o�o�p�e�r�a�t�i�o�n� �w�i�t�h� �t�h�e� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �C�o�m�m�i�t�t�e�e� �o�f� �t�h�e� �P�o�l�i�s�h� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�s�,� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �H�y�d�r�o�l�o�g�y� �a�n�d� �W�a�t�e�r

�R�e�s�o�u�r�c�e�s� �a�t� �t�h�e� �W�a�r�s�a�w� �U�n�i�v�e�r�s�i�t�y� �o�f� �L�i�f�e� �S�c�i�e�n�c�e�s�,� �a�n�d� �t�h�e� �F�a�c�u�l�t�y� �o�f� �E�n�v�i�r�o�n�m�e�n�t�a�l� �E�n�g�i�n�e�e�r�i�n�g� �a�t� �t�h�e� �W�r�o�c�l�a�w� �U�n�i�v�e�r�s�i�t�y� �o�f� �T�e�c�h�n�o�l�o�g�y�.

�T�h�e� �S�c�h�o�o�l�'�s� �t�o�p�i�c�s� �w�i�l�l� �f�o�c�u�s� �o�n� �i�s�s�u�e�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�e� �o�f� �P�o�l�a�n�d�'�s� �r�i�v�e�r�s� �a�n�d� �t�h�e� �c�h�a�l�l�e�n�g�e�s� �a�n�d� �p�r�o�s�p�e�c�t�s� �a�f�t�e�r� �t�h�e� �2�0�2�2� �O�d�e�r

�D�i�s�a�s�t�e�r�.� �T�h�i�s� �i�s� �a�n� �e�x�c�e�l�l�e�n�t� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �s�h�a�r�e� �k�n�o�w�l�e�d�g�e�,� �e�x�c�h�a�n�g�e� �e�x�p�e�r�i�e�n�c�e�s� �a�n�d� �c�r�e�a�t�i�v�e�l�y� �d�i�s�c�u�s�s� �t�h�e� �f�u�t�u�r�e� �o�f� �o�u�r� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s�.

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �N�e�w�s

�T�a�g�s�:� �O�d�e�r�,� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �w�a�t�e�r� �q�u�a�l�i�t�y
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�W�e� �w�o�u�l�d� �l�i�k�e� �t�o� �i�n�f�o�r�m� �y�o�u� �t�h�a�t� �o�n� �O�c�t�o�b�e�r� �1�1� �-� �1�3�,� �2�0�2�3�.� �T�h�e� �X�X�X�I� �N�a�t�i�o�n�a�l� �S�c�h�o�o�l� �o�f� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �w�i�l�l� �b�e� �h�e�l�d�.� �T�h�i�s� �p�r�e�s�t�i�g�i�o�u�s� �e�v�e�n�t

�b�r�i�n�g�s� �t�o�g�e�t�h�e�r� �p�r�o�m�i�n�e�n�t� �s�c�i�e�n�t�i�s�t�s�,� �p�r�a�c�t�i�t�i�o�n�e�r�s� �a�n�d� �e�n�t�h�u�s�i�a�s�t�s� �i�n�v�o�l�v�e�d� �i�n� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �i�n� �o�n�e� �p�l�a�c�e�.� �T�h�i�s� �y�e�a�r�'�s� �e�d�i�t�i�o�n� �w�i�l�l� �b�e

�h�e�l�d� �i�n� �p�i�c�t�u�r�e�s�q�u�e� �W�r�o�c�l�a�w�,� �a�n�d� �t�h�e� �e�v�e�n�t� �i�s� �o�r�g�a�n�i�z�e�d� �b�y� �t�h�e� �I�n�s�t�i�t�u�t�e� �o�f� �M�e�t�e�o�r�o�l�o�g�y� �a�n�d� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �-� �N�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h

�I�n�s�t�i�t�u�t�e� �i�n� �c�o�o�p�e�r�a�t�i�o�n� �w�i�t�h� �t�h�e� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �C�o�m�m�i�t�t�e�e� �o�f� �t�h�e� �P�o�l�i�s�h� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�s�,� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �H�y�d�r�o�l�o�g�y� �a�n�d� �W�a�t�e�r

�R�e�s�o�u�r�c�e�s� �a�t� �t�h�e� �W�a�r�s�a�w� �U�n�i�v�e�r�s�i�t�y� �o�f� �L�i�f�e� �S�c�i�e�n�c�e�s�,� �a�n�d� �t�h�e� �F�a�c�u�l�t�y� �o�f� �E�n�v�i�r�o�n�m�e�n�t�a�l� �E�n�g�i�n�e�e�r�i�n�g� �a�t� �t�h�e� �W�r�o�c�l�a�w� �U�n�i�v�e�r�s�i�t�y� �o�f� �T�e�c�h�n�o�l�o�g�y�.

�T�h�e� �S�c�h�o�o�l�'�s� �t�o�p�i�c�s� �w�i�l�l� �f�o�c�u�s� �o�n� �i�s�s�u�e�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�e� �o�f� �P�o�l�a�n�d�'�s� �r�i�v�e�r�s� �a�n�d� �t�h�e� �c�h�a�l�l�e�n�g�e�s� �a�n�d� �p�r�o�s�p�e�c�t�s� �a�f�t�e�r� �t�h�e� �2�0�2�2� �O�d�e�r

�D�i�s�a�s�t�e�r�.� �T�h�i�s� �i�s� �a�n� �e�x�c�e�l�l�e�n�t� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �s�h�a�r�e� �k�n�o�w�l�e�d�g�e�,� �e�x�c�h�a�n�g�e� �e�x�p�e�r�i�e�n�c�e�s� �a�n�d� �c�r�e�a�t�i�v�e�l�y� �d�i�s�c�u�s�s� �t�h�e� �f�u�t�u�r�e� �o�f� �o�u�r� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s�.

�X�X�X�I� �N�a�t�i�o�n�a�l� �S�c�h�o�o�l� �o�f� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �-� �E�c�o�l�o�g�i�c�a�l� �s�t�a�t�e� �o�f� �P�o�l�a�n�d�'�s

�r�i�v�e�r�s� �-� �c�h�a�l�l�e�n�g�e�s� �a�n�d� �p�r�o�s�p�e�c�t�s

�T�h�e� �N�a�t�i�o�n�a�l� �S�c�h�o�o�l� �o�f� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �i�s� �a� �f�o�r�u�m� �f�o�r� �t�h�e� �e�x�c�h�a�n�g�e� �o�f� �e�x�p�e�r�i�e�n�c�e�s� �o�f� �v�a�r�i�o�u�s� �r�e�s�e�a�r�c�h� �t�e�a�m�s� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �w�a�t�e�r

�m�a�n�a�g�e�m�e�n�t� �i�n� �i�t�s� �b�r�o�a�d�e�s�t� �s�e�n�s�e�.� �F�o�r� �m�o�r�e� �t�h�a�n� �3�0� �y�e�a�r�s�,� �i�t� �h�a�s� �b�e�e�n� �a�n� �a�l�m�o�s�t� �a�n�n�u�a�l� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �l�e�a�r�n� �a�b�o�u�t� �n�e�w� �d�i�s�c�o�v�e�r�i�e�s� �a�n�d� �w�o�r�k

�b�e�i�n�g� �d�o�n�e� �i�n� �P�o�l�a�n�d� �a�n�d� �a�b�r�o�a�d�.� �T�h�e� �s�c�h�o�o�l� �b�r�i�n�g�s� �t�o�g�e�t�h�e�r� �b�o�t�h� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �s�c�i�e�n�c�e�,� �e�n�g�i�n�e�e�r�i�n�g� �p�r�a�c�t�i�c�e�,� �a�d�m�i�n�i�s�t�r�a�t�i�o�n�,� �l�a�w� �a�n�d

�e�c�o�n�o�m�i�c�s�,� �a�s� �w�e�l�l� �a�s� �y�o�u�n�g� �s�t�a�f�f� �d�e�v�e�l�o�p�i�n�g� �s�k�i�l�l�s� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�.

�F�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e�,� �t�h�e� �S�c�h�o�o�l� �o�f� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �w�a�s� �o�r�g�a�n�i�z�e�d� �i�n� �J�a�b�l�o�n�n�a� �i�n� �1�9�8�6�,� �a�n�d� �i�t�s� �t�h�e�m�e� �w�a�s� �P�r�o�b�l�e�m�s� �a�n�d� �M�e�t�h�o�d�s� �o�f� �C�o�n�t�r�o�l�l�i�n�g

�t�h�e� �W�a�t�e�r�-�E�c�o�n�o�m�i�c� �S�y�s�t�e�m�.� �O�v�e�r� �t�h�e� �y�e�a�r�s� �i�t� �h�a�s� �b�e�e�n� �h�e�l�d� �i�n� �d�i�f�f�e�r�e�n�t� �r�e�g�i�o�n�s� �o�f� �t�h�e� �c�o�u�n�t�r�y�,� �a�n�d� �i�t�s� �f�o�r�m�a�t� �h�a�s� �c�h�a�n�g�e�d� �f�r�o�m� �a� �f�i�v�e�-�d�a�y

�s�e�m�i�n�a�r� �t�o� �a� �t�h�r�e�e�-�d�a�y� �c�o�n�f�e�r�e�n�c�e�,� �w�h�i�c�h� �i�n� �r�e�c�e�n�t� �y�e�a�r�s� �h�a�s� �a�l�s�o� �b�e�e�n� �h�e�l�d� �r�e�m�o�t�e�l�y�.

�T�h�e� �c�u�r�r�e�n�t� �X�X�X�I� �N�a�t�i�o�n�a�l� �S�c�h�o�o�l� �o�f� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �f�o�c�u�s�e�s� �o�n� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�s�s�u�e�s�,� �w�i�t�h� �t�h�e� �l�e�a�d�i�n�g� �t�o�p�i�c� �b�e�i�n�g� �T�h�e� �E�c�o�l�o�g�i�c�a�l� �S�t�a�t�e� �o�f

�P�o�l�a�n�d�'�s� �R�i�v�e�r�s� �-� �C�h�a�l�l�e�n�g�e�s� �a�n�d� �P�r�o�s�p�e�c�t�s� �a�f�t�e�r� �t�h�e� �2�0�2�2� �O�d�e�r� �D�i�s�a�s�t�e�r�.� �G�o�o�d� �q�u�a�l�i�t�y� �w�a�t�e�r� �i�s� �t�h�e� �b�a�s�i�s� �f�o�r� �f�u�n�c�t�i�o�n�i�n�g� �r�i�v�e�r�,� �l�a�k�e� �a�n�d� �m�a�r�i�n�e

�e�n�v�i�r�o�n�m�e�n�t�s�.� �I�t� �i�s� �a�l�s�o� �o�f� �k�e�y� �h�u�m�a�n� �i�m�p�o�r�t�a�n�c�e� �-� �d�r�i�n�k�i�n�g� �w�a�t�e�r� �i�n�t�a�k�e�s� �i�n� �P�o�l�a�n�d� �r�e�l�y� �h�e�a�v�i�l�y� �o�n� �s�u�r�f�a�c�e� �r�e�s�o�u�r�c�e�s�.� �T�h�e� �O�d�e�r� �c�a�t�a�s�t�r�o�p�h�e

�d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �w�e�a�k�n�e�s�s� �o�f� �t�h�e� �c�u�r�r�e�n�t� �s�y�s�t�e�m�s� �i�n� �p�l�a�c�e� �t�o� �p�r�o�t�e�c�t� �w�a�t�e�r� �f�r�o�m� �c�o�n�t�a�m�i�n�a�t�i�o�n�,� �b�o�t�h� �i�n� �t�e�r�m�s� �o�f� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �t�h�e� �l�e�g�a�l

�f�r�a�m�e�w�o�r�k� �f�o�r�m�u�l�a�t�i�n�g� �r�u�l�e�s� �t�o� �p�r�o�t�e�c�t� �a�g�a�i�n�s�t� �t�h�e� �s�u�p�p�l�y� �o�f� �p�o�l�l�u�t�a�n�t�s�.� �I�t� �i�s� �t�h�e�r�e�f�o�r�e� �n�e�c�e�s�s�a�r�y� �t�o� �h�a�v�e� �a� �d�e�b�a�t�e� �t�h�a�t� �w�i�l�l� �r�e�s�u�l�t� �i�n� �s�e�t�t�i�n�g

�n�e�w� �c�o�u�r�s�e�s� �o�f� �a�c�t�i�o�n� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �m�a�i�n�t�a�i�n�i�n�g� �s�u�r�f�a�c�e� �w�a�t�e�r� �q�u�a�l�i�t�y�.

�B�a�s�i�c� �i�s�s�u�e�s�:

�c�a�u�s�e�s� �a�n�d� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �t�h�e� �2�0�2�2� �O�d�e�r� �d�i�s�a�s�t�e�r�,

�T�h�e� �q�u�a�l�i�t�a�t�i�v�e� �s�t�a�t�e� �o�f� �P�o�l�i�s�h� �r�i�v�e�r�s�,

�n�e�g�a�t�i�v�e� �h�u�m�a�n� �i�m�p�a�c�t� �o�n� �w�a�t�e�r� �q�u�a�l�i�t�y�,

�L�e�g�a�l� �s�t�a�n�d�a�r�d�s� �g�o�v�e�r�n�i�n�g� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r� �-� �p�r�o�s�p�e�c�t�s� �f�o�r� �c�h�a�n�g�e�,

�D�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �m�o�n�i�t�o�r�i�n�g� �n�e�t�w�o�r�k�,

�S�o�c�i�a�l� �c�h�a�l�l�e�n�g�e�s� �i�n� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �o�f� �a�q�u�a�t�i�c� �e�c�o�s�y�s�t�e�m�s�.

https://wodnesprawy.pl/en/what-happened-to-the-fish-in-the-oder-river/


�R�e�g�i�s�t�r�a�t�i�o�n

�A�p�p�l�i�c�a�t�i�o�n�s� �f�o�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �c�o�n�f�e�r�e�n�c�e� �a�r�e� �a�c�c�e�p�t�e�d� �u�n�t�i�l� �S�e�p�t�e�m�b�e�r� �2�2�,� �2�0�2�3�.� �O�n� �t�h�e� �e�v�e�n�t� �p�a�g�e�.� �D�e�t�a�i�l�s� �o�f� �t�h�e� �l�o�c�a�t�i�o�n�,� �c�o�n�f�e�r�e�n�c�e

�f�e�e� �a�n�d� �o�t�h�e�r� �c�o�s�t�s� �a�r�e� �p�o�s�t�e�d� �u�n�d�e�r� �t�h�e� �"�a�b�o�u�t� �s�c�h�o�o�l�"� �t�a�b�.� �P�a�r�t�i�c�i�p�a�t�i�o�n� �p�r�o�v�i�d�e�s� �n�o�t� �o�n�l�y� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �g�a�i�n� �n�e�w� �k�n�o�w�l�e�d�g�e� �a�n�d

�n�e�t�w�o�r�k� �w�i�t�h� �e�x�p�e�r�t�s�,� �b�u�t� �a�l�s�o� �a� �u�n�i�q�u�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �v�i�s�i�t� �t�h�e� �W�a�t�e�r� �K�n�o�w�l�e�d�g�e� �C�e�n�t�e�r� �-� �H�Y�D�R�O�P�O�L�I�S�,� �w�h�i�c�h� �i�s� �a�n� �e�x�t�r�a�o�r�d�i�n�a�r�y� �a�t�t�r�a�c�t�i�o�n

�f�o�r� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �e�c�o�l�o�g�y� �e�n�t�h�u�s�i�a�s�t�s�.� �T�h�e� �c�e�n�t�e�r� �c�o�m�b�i�n�e�s� �e�d�u�c�a�t�i�o�n�a�l� �v�a�l�u�e� �w�i�t�h� �a� �m�o�d�e�r�n� �e�x�h�i�b�i�t�i�o�n� �f�o�r�m�a�t�.� �H�Y�D�R�O�P�O�L�I�S� �i�s

�a�l�s�o� �a� �u�n�i�q�u�e� �e�x�a�m�p�l�e� �o�f� �t�h�e� �r�e�v�i�t�a�l�i�z�a�t�i�o�n� �o�f� �a� �p�o�s�t�-�i�n�d�u�s�t�r�i�a�l� �s�i�t�e�.� �T�h�e� �w�a�t�e�r� �e�x�h�i�b�i�t� �i�s� �h�o�u�s�e�d� �i�n� �a� �1�9�t�h�-�c�e�n�t�u�r�y� �u�n�d�e�r�g�r�o�u�n�d� �c�l�e�a�n� �w�a�t�e�r

�r�e�s�e�r�v�o�i�r�.

�T�h�e� �X�X�X�I� �A�l�l�-�P�o�l�a�n�d� �S�c�h�o�o�l� �o�f� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �i�s� �a� �u�n�i�q�u�e� �e�v�e�n�t� �t�h�a�t� �a�l�l�o�w�s� �t�o� �d�e�e�p�e�n� �k�n�o�w�l�e�d�g�e� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �i�s

�a� �s�p�a�c�e� �t�o� �d�i�s�c�u�s�s� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�e� �o�f� �P�o�l�a�n�d�'�s� �r�i�v�e�r�s� �a�f�t�e�r� �t�h�e� �O�d�e�r� �d�i�s�a�s�t�e�r�.� �T�h�i�s� �i�s� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �n�o�t� �o�n�l�y� �f�o�r� �s�c�i�e�n�t�i�s�t�s� �a�n�d

�p�r�o�f�e�s�s�i�o�n�a�l�s�,� �b�u�t� �a�l�s�o� �f�o�r� �t�h�o�s�e� �w�h�o� �w�a�n�t� �t�o� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �c�h�a�l�l�e�n�g�e�s� �o�f� �p�r�o�t�e�c�t�i�n�g� �o�u�r� �c�o�u�n�t�r�y�'�s� �w�a�t�e�r� �e�n�v�i�r�o�n�m�e�n�t�.
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�E�A�R�T�H� �O�V�E�R�L�O�A�D� �D�A�Y� �-� �S�I�N�C�E� �A�U�G�U�S�T� �2�,� �W�E� �H�A�V�E� �B�E�E�N� �L�I�V�I�N�G

�O�N� �C�R�E�D�I�T
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �I�w�o�n�a� �S�z�y�p�r�o�w�s�k�a�-�G�B�o�d�z�i�k

�C�u�r�r�e�n�t�l�y�,� �o�u�r� �p�l�a�n�e�t� �i�s� �i�n�h�a�b�i�t�e�d� �b�y� �n�e�a�r�l�y� �8� �b�i�l�l�i�o�n� �p�e�o�p�l�e�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �r�e�s�o�u�r�c�e�s� �a�r�e� �b�e�i�n�g� �c�o�n�s�u�m�e�d� �f�a�r� �e�x�c�e�e�d�s� �t�h�e

�E�a�r�t�h�'�s� �r�e�g�e�n�e�r�a�t�i�v�e� �c�a�p�a�c�i�t�y�,� �a�n�d� �t�h�e� �a�m�o�u�n�t� �o�f� �w�a�s�t�e� �w�e� �p�r�o�d�u�c�e� �e�x�c�e�e�d�s� �i�t�s� �a�b�i�l�i�t�y� �t�o� �a�b�s�o�r�b� �i�t�.� �H�e�n�c�e� �t�h�e� �i�n�i�t�i�a�t�i�v�e� �c�a�l�l�e�d� �E�a�r�t�h� �O�v�e�r�l�o�a�d

�D�a�y� �-� �t�o� �m�a�k�e� �u�s� �a�w�a�r�e� �o�f� �h�o�w� �m�u�c�h� �w�e� �a�r�e� �b�u�r�d�e�n�i�n�g� �o�u�r� �g�l�o�b�e�.� �H�u�m�a�n�i�t�y� �i�s� �d�e�p�l�e�t�i�n�g� �r�e�s�o�u�r�c�e�s� �f�a�s�t�e�r� �a�n�d� �f�a�s�t�e�r� �e�v�e�r�y� �y�e�a�r�,� �a�n�d� �E�a�r�t�h

�O�v�e�r�l�o�a�d� �D�a�y� �h�a�s� �b�e�c�o�m�e� �a�n� �a�l�a�r�m�i�n�g�l�y� �h�i�g�h� �i�n�d�i�c�a�t�o�r� �o�f� �o�u�r� �c�o�n�s�u�m�p�t�i�o�n�.� �B�u�t� �w�h�a�t� �e�x�a�c�t�l�y� �d�o�e�s� �t�h�i�s� �m�e�a�n� �a�n�d� �w�h�a�t� �a�r�e� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s

�o�f� �o�u�r� �a�c�t�i�o�n�s�?

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �N�e�w�s

�T�a�g�s�:� �C�O�2� �e�m�i�s�s�i�o�n�s�,� �c�o�n�t�a�m�i�n�a�n�t�s�,� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y�,� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�,� �s�u�s�t�a�i�n�a�b�l�e� �i�n�f�r�a�s�t�r�u�c�t�u�r�e
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�C�u�r�r�e�n�t�l�y�,� �o�u�r� �p�l�a�n�e�t� �i�s� �i�n�h�a�b�i�t�e�d� �b�y� �n�e�a�r�l�y� �8� �b�i�l�l�i�o�n� �p�e�o�p�l�e�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �t�h�e� �r�a�t�e� �a�t� �w�h�i�c�h� �r�e�s�o�u�r�c�e�s� �a�r�e� �b�e�i�n�g� �c�o�n�s�u�m�e�d� �f�a�r� �e�x�c�e�e�d�s� �t�h�e

�E�a�r�t�h�'�s� �r�e�g�e�n�e�r�a�t�i�v�e� �c�a�p�a�c�i�t�y�,� �a�n�d� �t�h�e� �a�m�o�u�n�t� �o�f� �w�a�s�t�e� �w�e� �p�r�o�d�u�c�e� �e�x�c�e�e�d�s� �i�t�s� �a�b�i�l�i�t�y� �t�o� �a�b�s�o�r�b� �i�t�.� �H�e�n�c�e� �t�h�e� �i�n�i�t�i�a�t�i�v�e� �c�a�l�l�e�d� �E�a�r�t�h� �O�v�e�r�l�o�a�d

�D�a�y� �-� �t�o� �m�a�k�e� �u�s� �a�w�a�r�e� �o�f� �h�o�w� �m�u�c�h� �w�e� �a�r�e� �b�u�r�d�e�n�i�n�g� �o�u�r� �g�l�o�b�e�.� �H�u�m�a�n�i�t�y� �i�s� �d�e�p�l�e�t�i�n�g� �r�e�s�o�u�r�c�e�s� �f�a�s�t�e�r� �a�n�d� �f�a�s�t�e�r� �e�v�e�r�y� �y�e�a�r�,� �a�n�d� �E�a�r�t�h

�O�v�e�r�l�o�a�d� �D�a�y� �h�a�s� �b�e�c�o�m�e� �a�n� �a�l�a�r�m�i�n�g�l�y� �h�i�g�h� �i�n�d�i�c�a�t�o�r� �o�f� �o�u�r� �c�o�n�s�u�m�p�t�i�o�n�.� �B�u�t� �w�h�a�t� �e�x�a�c�t�l�y� �d�o�e�s� �t�h�i�s� �m�e�a�n� �a�n�d� �w�h�a�t� �a�r�e� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s

�o�f� �o�u�r� �a�c�t�i�o�n�s�?

�W�h�a�t� �i�s� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y�?

�E�a�r�t�h� �O�v�e�r�s�h�o�o�t� �D�a�y�,� �a�l�s�o� �k�n�o�w�n� �a�s� �E�a�r�t�h� �O�v�e�r�s�h�o�o�t� �D�a�y�,� �i�s� �t�h�e� �d�a�t�e� �o�n� �w�h�i�c�h� �h�u�m�a�n�i�t�y� �h�a�s� �u�s�e�d� �u�p� �t�h�e� �l�a�s�t� �r�e�s�o�u�r�c�e�s� �t�h�a�t� �o�u�r� �p�l�a�n�e�t� �c�a�n

�n�a�t�u�r�a�l�l�y� �r�e�n�e�w� �i�n� �a� �y�e�a�r�.� �I�n� �2�0�2�3�.� �I�t� �f�e�l�l� �o�n� �A�u�g�.� �2�,� �w�h�i�c�h� �m�e�a�n�s� �t�h�a�t� �i�n� �j�u�s�t� �s�e�v�e�n� �m�o�n�t�h�s� �w�e� �h�a�v�e� �u�s�e�d� �u�p� �t�h�e� �r�e�s�o�u�r�c�e�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �t�h�e

�w�h�o�l�e� �y�e�a�r� �a�n�d� �e�n�t�e�r�e�d� �t�h�e� �s�o�-�c�a�l�l�e�d� �"�y�e�a�r�-�e�n�d�"�.� �"�e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�b�t�"� �f�o�r� �t�h�e� �n�e�x�t� �1�5�1� �d�a�y�s�.� �I�t� �i�s� �d�i�s�t�u�r�b�i�n�g� �t�h�a�t� �i�n� �t�h�e� �l�a�s�t� �3�0� �y�e�a�r�s� �t�h�e� �d�a�t�e

�h�a�s� �m�o�v�e�d� �f�r�o�m� �D�e�c�e�m�b�e�r� �t�o� �A�u�g�u�s�t�.

�E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y� �i�s� �n�o�t� �j�u�s�t� �a� �d�a�t�e� �o�n� �t�h�e� �c�a�l�e�n�d�a�r�,� �b�u�t� �m�o�r�e� �i�m�p�o�r�t�a�n�t�l�y� �a� �w�a�k�e�-�u�p� �c�a�l�l� �f�o�r� �a�l�l� �o�f� �u�s�.� �I�t� �s�h�o�w�s� �h�o�w� �q�u�i�c�k�l�y� �w�e� �a�r�e

�c�o�n�s�u�m�i�n�g� �a�v�a�i�l�a�b�l�e� �r�e�s�o�u�r�c�e�s� �a�n�d� �h�o�w� �i�m�p�o�r�t�a�n�t� �i�t� �i�s� �t�h�a�t� �w�e� �b�e�g�i�n� �t�o� �o�p�e�r�a�t�e� �i�n� �a� �m�o�r�e� �s�u�s�t�a�i�n�a�b�l�e� �w�a�y�.� �E�a�c�h� �o�f� �u�s� �h�a�s� �a� �s�a�y� �i�n� �h�o�w� �q�u�i�c�k�l�y

�w�e� �d�e�p�l�e�t�e� �t�h�e� �E�a�r�t�h�'�s� �r�e�s�o�u�r�c�e�s�,� �s�o� �e�v�e�r�y�o�n�e� �c�a�n� �c�o�n�t�r�i�b�u�t�e� �t�o� �d�e�l�a�y�i�n�g� �t�h�i�s� �d�a�t�e�.

�H�o�w� �i�s� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y� �c�a�l�c�u�l�a�t�e�d�?

�O�v�e�r�s�h�o�o�t� �D�a�y� �i�s� �c�a�l�c�u�l�a�t�e�d� �b�a�s�e�d� �o�n� �d�a�t�a� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �U�N�.� �T�h�e�y� �h�e�l�p� �d�e�t�e�r�m�i�n�e� �t�w�o� �k�e�y� �i�n�d�i�c�a�t�o�r�s�:� �"�b�i�o�l�o�g�i�c�a�l� �c�a�p�a�c�i�t�y�"� �o�f� �t�h�e� �p�l�a�n�e�t� �a�n�d

�t�h�e� �e�c�o�l�o�g�i�c�a�l� �f�o�o�t�p�r�i�n�t� �o�f� �e�a�c�h� �c�o�u�n�t�r�y�.� �B�i�o�c�a�p�a�c�i�t�y�,� �o�r� �b�i�o�l�o�g�i�c�a�l� �c�a�p�a�c�i�t�y�,� �r�e�f�e�r�s� �t�o� �o�u�r� �p�l�a�n�e�t�'�s� �a�b�i�l�i�t�y� �t�o� �r�e�g�e�n�e�r�a�t�e� �r�e�n�e�w�a�b�l�e� �r�e�s�o�u�r�c�e�s

�a�n�d� �a�b�s�o�r�b� �w�a�s�t�e�.� �I�n� �p�r�a�c�t�i�c�e�,� �t�h�i�s� �m�e�a�n�s� �h�o�w� �m�u�c�h� �r�a�w� �m�a�t�e�r�i�a�l�s� �t�h�e� �E�a�r�t�h� �c�a�n� �p�r�o�v�i�d�e� �u�s� �w�i�t�h� �a�n�d� �h�o�w� �m�u�c�h� �w�a�s�t�e� �i�t� �c�a�n� �r�e�c�y�c�l�e� �w�i�t�h�o�u�t

�n�e�g�a�t�i�v�e�l�y� �i�m�p�a�c�t�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �E�c�o�l�o�g�i�c�a�l� �f�o�o�t�p�r�i�n�t�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �i�s� �a� �m�e�a�s�u�r�e� �t�h�a�t� �s�h�o�w�s� �h�o�w� �m�u�c�h� �h�u�m�a�n�i�t�y� �n�e�e�d�s� �f�r�o�m

�n�a�t�u�r�e�.� �I�t� �t�a�k�e�s� �i�n�t�o� �a�c�c�o�u�n�t� �t�h�e� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �s�u�c�h� �a�s� �w�a�t�e�r�,� �s�o�i�l� �a�n�d� �a�i�r�,� �a�s� �w�e�l�l� �a�s� �e�m�i�s�s�i�o�n�s� �o�f� �p�o�l�l�u�t�a�n�t�s�.

�W�i�t�h� �t�h�e�s�e� �t�w�o� �i�n�d�i�c�a�t�o�r�s�,� �w�e� �c�a�n� �d�e�t�e�r�m�i�n�e� �e�x�a�c�t�l�y� �w�h�e�n� �h�u�m�a�n�i�t�y� �e�x�c�e�e�d�s� �t�h�e� �p�l�a�n�e�t�'�s� �r�e�g�e�n�e�r�a�t�i�v�e� �c�a�p�a�c�i�t�y�.� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y� �i�s

�c�a�l�c�u�l�a�t�e�d� �b�y� �d�i�v�i�d�i�n�g� �t�h�e� �p�l�a�n�e�t�'�s� �b�i�o�c�a�p�a�c�i�t�y� �b�y� �i�t�s� �e�c�o�l�o�g�i�c�a�l� �f�o�o�t�p�r�i�n�t� �a�n�d� �m�u�l�t�i�p�l�y�i�n�g� �t�i�m�e�s� �3�6�5� �d�a�y�s�.� �I�m�p�o�r�t�a�n�t�l�y�,� �e�c�o�l�o�g�i�c�a�l� �f�o�o�t�p�r�i�n�t

�a�n�d� �b�i�o�c�a�p�a�c�i�t�y� �m�e�t�r�i�c�s� �a�r�e� �c�a�l�c�u�l�a�t�e�d� �e�v�e�r�y� �y�e�a�r�,� �a�n�d� �t�h�e� �d�a�t�a� �i�s� �u�p�d�a�t�e�d� �b�a�s�e�d� �o�n� �t�h�e� �l�a�t�e�s�t� �U�N� �s�t�a�t�i�s�t�i�c�s�.� �A�l�l� �i�n�f�o�r�m�a�t�i�o�n� �s�i�n�c�e� �1�9�6�1�.� �a�r�e

�r�e�g�u�l�a�r�l�y� �r�e�c�a�l�c�u�l�a�t�e�d� �t�o� �e�n�s�u�r�e� �c�o�n�s�i�s�t�e�n�c�y� �w�i�t�h� �t�h�e� �l�a�t�e�s�t� �d�a�t�a� �a�n�d� �s�c�i�e�n�c�e�.

�W�h�i�c�h� �c�o�u�n�t�r�i�e�s� �c�o�n�s�u�m�e� �t�h�e� �m�o�s�t� �r�e�s�o�u�r�c�e�s�?

�N�o�t� �a�l�l� �c�o�u�n�t�r�i�e�s� �c�o�n�s�u�m�e� �r�e�s�o�u�r�c�e�s� �a�t� �t�h�e� �s�a�m�e� �r�a�t�e�.� �D�e�v�e�l�o�p�e�d� �c�o�u�n�t�r�i�e�s� �s�u�c�h� �a�s� �t�h�e� �U�.�S�.�,� �B�e�l�g�i�u�m� �a�n�d� �F�r�a�n�c�e� �h�a�v�e� �m�u�c�h� �e�a�r�l�i�e�r� �E�a�r�t�h

�O�v�e�r�l�o�a�d� �D�a�y� �c�o�m�p�a�r�e�d� �t�o� �d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s�.� �I�f� �e�v�e�r�y�o�n�e� �i�n� �t�h�e� �w�o�r�l�d� �l�i�v�e�d� �l�i�k�e� �t�h�e� �p�e�o�p�l�e� �o�f� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�,� �g�l�o�b�a�l�l�y� �t�h�i�s� �d�a�y� �w�o�u�l�d

�h�a�v�e� �a�l�r�e�a�d�y� �f�a�l�l�e�n� �o�n� �M�a�r�c�h� �1�3�.� �F�o�r� �B�e�l�g�i�u�m�,� �t�h�a�t� �w�o�u�l�d� �b�e� �M�a�r�c�h� �2�6�,� �a�n�d� �f�o�r� �S�p�a�i�n�,� �M�a�y� �1�2�.� �A�c�c�o�r�d�i�n�g� �t�o� �E�u�r�o�s�t�a�t� �d�a�t�a�,� �P�o�l�e�s� �a�r�e� �c�o�n�s�u�m�i�n�g

�r�e�s�o�u�r�c�e�s� �a�t� �a� �r�a�t�e� �c�l�o�s�e� �t�o� �t�h�e� �E�U� �a�v�e�r�a�g�e�.

�T�h�i�s� �y�e�a�r� �o�u�r� �n�a�t�i�o�n�a�l� �g�r�e�e�n� �d�e�b�t� �d�a�y� �h�a�s� �a�l�r�e�a�d�y� �f�a�l�l�e�n� �o�n� �M�a�y� �2�,� �w�h�i�c�h� �m�e�a�n�s� �w�e� �a�r�e� �u�s�i�n�g� �u�p� �r�e�s�o�u�r�c�e�s� �f�a�s�t�e�r� �t�h�a�n� �m�a�n�y� �o�t�h�e�r� �c�o�u�n�t�r�i�e�s�.

�I�n� �M�a�y�,� �r�e�s�o�u�r�c�e�s� �a�l�s�o� �"�r�u�n� �o�u�t�"� �f�o�r� �G�e�r�m�a�n�y�,� �F�r�a�n�c�e� �o�r� �J�a�p�a�n�.� �H�o�w�e�v�e�r�,� �Q�a�t�a�r� �a�n�d� �L�u�x�e�m�b�o�u�r�g� �h�a�v�e� �e�m�e�r�g�e�d� �a�s� �t�h�e� �m�a�i�n� �c�u�l�p�r�i�t�s� �f�o�r

�e�x�c�e�e�d�i�n�g� �g�r�e�e�n� �l�i�m�i�t�s� �t�h�i�s� �y�e�a�r�.� �F�o�r� �Q�a�t�a�r�,� �O�v�e�r�s�h�o�o�t� �D�a�y� �a�l�r�e�a�d�y� �f�e�l�l� �o�n� �F�e�b�r�u�a�r�y� �1�0�,� �w�h�i�l�e� �f�o�r� �L�u�x�e�m�b�o�u�r�g� �i�t� �f�e�l�l� �o�n� �F�e�b�r�u�a�r�y� �1�4�.
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�S�o�u�r�c�e�:� �N�a�t�i�o�n�a�l� �F�o�o�t�p�r�i�n�t� �a�n�d� �B�i�o�c�a�p�a�c�i�t�y� �A�c�c�o�u�n�t�s� �2�0�2�3

�H�o�w� �c�a�n� �w�e� �d�e�l�a�y� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y�?

�I�n�v�e�s�t�m�e�n�t�s� �i�n� �l�o�w�-�c�a�r�b�o�n� �e�n�e�r�g�y� �s�o�u�r�c�e�s�1�.

�A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �G�l�o�b�a�l� �F�o�o�t�p�r�i�n�t� �N�e�t�w�o�r�k�,� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �s�h�a�r�e� �o�f� �l�o�w�-�c�a�r�b�o�n� �e�n�e�r�g�y� �s�o�u�r�c�e�s� �f�r�o�m� �3�9�%� �t�o� �7�5�%� �w�o�u�l�d� �h�a�v�e� �t�h�e� �p�o�t�e�n�t�i�a�l� �t�o

�s�h�i�f�t� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y� �b�y� �2�6� �d�a�y�s�.� �T�h�i�s� �s�h�o�w�s� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �i�n�v�e�s�t�i�n�g� �i�n� �c�l�e�a�n� �t�e�c�h�n�o�l�o�g�i�e�s� �a�n�d� �m�o�v�i�n�g� �a�w�a�y� �f�r�o�m� �f�o�s�s�i�l� �f�u�e�l�s�.

�R�e�d�u�c�e� �t�h�e� �a�m�o�u�n�t� �o�f� �w�a�s�t�e�d� �f�o�o�d

�F�o�o�d� �w�a�s�t�e� �i�s� �a� �h�u�g�e� �p�r�o�b�l�e�m� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.� �I�f� �w�e� �c�o�u�l�d� �h�a�l�v�e� �t�h�e� �a�m�o�u�n�t�,� �i�t� �w�o�u�l�d� �m�o�v�e� �t�h�e� �d�a�t�e� �b�y� �a�n� �a�d�d�i�t�i�o�n�a�l� �1�3� �d�a�y�s�.

�A�f�f�o�r�e�s�t�a�t�i�o�n� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�t�e�c�t�i�o�n

�T�h�e� �r�e�f�o�r�e�s�t�a�t�i�o�n� �o�f� �3�5�0� �m�i�l�l�i�o�n� �h�e�c�t�a�r�e�s� �o�f� �l�a�n�d� �w�o�u�l�d� �h�a�v�e� �t�h�e� �p�o�t�e�n�t�i�a�l� �t�o� �p�o�s�t�p�o�n�e� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y� �b�y� �a�n�o�t�h�e�r� �e�i�g�h�t� �d�a�y�s�.� �T�r�e�e�s

�a�b�s�o�r�b� �c�a�r�b�o�n� �d�i�o�x�i�d�e� �a�n�d� �p�l�a�y� �a� �k�e�y� �r�o�l�e� �i�n� �c�l�i�m�a�t�e� �r�e�g�u�l�a�t�i�o�n�.

�B�u�i�l�d�i�n�g� �f�i�f�t�e�e�n�-�m�i�n�u�t�e� �c�i�t�i�e�s
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�T�h�e� �c�o�n�c�e�p�t� �o�f� �a� �1�5�-�m�i�n�u�t�e� �c�i�t�y�,� �w�h�e�r�e� �a�l�l� �d�a�i�l�y� �n�e�e�d�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �w�i�t�h�i�n� �a� �1�5�-�m�i�n�u�t�e� �w�a�l�k� �o�r� �b�i�k�e� �r�i�d�e�,� �c�o�u�l�d� �p�u�s�h� �t�h�e� �d�a�t�e� �b�a�c�k� �1�1� �d�a�y�s�.

�T�h�i�s� �a�p�p�r�o�a�c�h� �p�r�o�m�o�t�e�s� �h�e�a�l�t�h�i�e�r� �l�i�f�e�s�t�y�l�e�s� �a�n�d� �r�e�d�u�c�e�s� �g�r�e�e�n�h�o�u�s�e� �g�a�s� �e�m�i�s�s�i�o�n�s�.

�E�n�c�o�u�r�a�g�i�n�g� �g�r�e�e�n� �t�r�a�n�s�p�o�r�t�a�t�i�o�n

�I�f�1�/�3� �o�f� �a�l�l� �c�a�r� �m�i�l�e�s� �t�r�a�v�e�l�e�d� �w�e�r�e� �r�e�p�l�a�c�e�d� �b�y� �p�u�b�l�i�c� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�,� �w�a�l�k�i�n�g� �o�r� �c�y�c�l�i�n�g�,� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y� �w�o�u�l�d� �f�a�l�l� �1�3� �d�a�y�s� �l�a�t�e�r�.

�T�h�e� �s�o�l�u�t�i�o�n�s� �o�u�t�l�i�n�e�d� �a�b�o�v�e� �s�h�o�w� �t�h�a�t� �w�e� �h�a�v�e� �m�a�n�y� �t�o�o�l�s� �a�n�d� �s�t�r�a�t�e�g�i�e�s� �t�h�a�t� �c�a�n� �h�e�l�p� �d�e�l�a�y� �E�a�r�t�h� �O�v�e�r�l�o�a�d� �D�a�y�.� �F�r�o�m� �i�n�d�i�v�i�d�u�a�l

�p�u�r�c�h�a�s�i�n�g� �d�e�c�i�s�i�o�n�s� �t�o� �l�o�c�a�l� �i�n�i�t�i�a�t�i�v�e�s� �t�o� �g�l�o�b�a�l� �s�t�r�a�t�e�g�i�e�s�,� �e�v�e�r�y� �s�t�e�p� �m�a�t�t�e�r�s�.� �A� �g�r�e�a�t� �e�x�a�m�p�l�e� �i�s� �t�h�e� �c�i�t�y� �o�f� �L�a�h�t�i�,� �w�h�i�c�h� �i�s� �a� �l�e�a�d�e�r� �i�n

�s�u�s�t�a�i�n�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t�.� �B�y� �a�c�t�i�n�g� �t�o�g�e�t�h�e�r�,� �w�e� �c�a�n� �n�o�t� �o�n�l�y� �d�e�l�a�y� �t�h�i�s� �d�a�t�e�,� �b�u�t� �a�l�s�o� �s�e�c�u�r�e� �a� �b�e�t�t�e�r� �f�u�t�u�r�e�.� �L�e�t�'�s� �r�e�m�e�m�b�e�r� �t�h�a�t� �o�u�r� �p�l�a�n�e�t

�i�s� �t�h�e� �o�n�l�y� �o�n�e�,� �a�n�d� �t�a�k�i�n�g� �c�a�r�e� �o�f� �i�t� �i�s� �o�u�r� �c�o�l�l�e�c�t�i�v�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y�.

https://wodnesprawy.pl/en/?p=10440


�C�O�N�C�L�U�S�I�O�N�S� �O�F� �N�I�K� �A�U�D�I�T� �O�N� �L�A�K�E� �M�A�N�A�G�E�M�E�N�T
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �A�g�n�i�e�s�z�k�a� �H�o�b�o�t

�V�i�o�l�a�t�i�n�g� �t�h�e� �b�a�n� �o�n� �f�e�n�c�i�n�g� �t�h�e� �s�h�o�r�e�s� �o�f� �l�a�k�e�s� �a�n�d� �r�i�v�e�r�s� �a�n�d� �p�r�o�h�i�b�i�t�i�n�g� �o�r� �p�r�e�v�e�n�t�i�n�g� �p�e�o�p�l�e� �f�r�o�m� �w�a�l�k�i�n�g� �t�h�r�o�u�g�h� �a�n� �a�r�e�a� �1�.�5� �m�e�t�e�r�s

�f�r�o�m� �t�h�e� �s�h�o�r�e�l�i�n�e� �i�s� �a�n� �o�f�f�e�n�s�e� �p�u�n�i�s�h�a�b�l�e� �b�y� �a� �f�i�n�e� �o�f� �u�p� �t�o� �5�,�0�0�0�.� �P�L�N�,�"� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �W�a�t�e�r� �L�a�w�.� �B�u�t� �i�s� �t�h�i�s� �b�a�n� �r�e�s�p�e�c�t�e�d� �a�n�d� �i�t�s

�p�r�o�v�i�s�i�o�n�s� �e�n�f�o�r�c�e�d�?� �T�h�a�t�'�s� �w�h�a�t� �t�h�e� �N�I�K� �a�u�d�i�t�o�r�s� �c�h�e�c�k�e�d�.

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �N�e�w�s

�T�a�g�s�:� �c�o�n�t�r�o�l�,� �l�a�k�e�,� �l�a�k�e� �p�r�o�t�e�c�t�i�o�n�,� �N�I�K�,� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t
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�V�i�o�l�a�t�i�n�g� �t�h�e� �b�a�n� �o�n� �f�e�n�c�i�n�g� �t�h�e� �s�h�o�r�e�s� �o�f� �l�a�k�e�s� �a�n�d� �r�i�v�e�r�s� �a�n�d� �p�r�o�h�i�b�i�t�i�n�g� �o�r� �p�r�e�v�e�n�t�i�n�g� �p�e�o�p�l�e� �f�r�o�m� �w�a�l�k�i�n�g� �t�h�r�o�u�g�h� �a�n� �a�r�e�a� �1�.�5� �m�e�t�e�r�s

�f�r�o�m� �t�h�e� �s�h�o�r�e�l�i�n�e� �i�s� �a�n� �o�f�f�e�n�s�e� �p�u�n�i�s�h�a�b�l�e� �b�y� �a� �f�i�n�e� �o�f� �u�p� �t�o� �5�,�0�0�0�.� �P�L�N�,�"� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �W�a�t�e�r� �L�a�w�.� �B�u�t� �i�s� �t�h�i�s� �b�a�n� �r�e�s�p�e�c�t�e�d� �a�n�d� �i�t�s

�p�r�o�v�i�s�i�o�n�s� �e�n�f�o�r�c�e�d�?� �T�h�a�t�'�s� �w�h�a�t� �t�h�e� �N�I�K� �a�u�d�i�t�o�r�s� �c�h�e�c�k�e�d�.

�I�n� �P�o�l�a�n�d�,� �l�a�k�e�s�,� �l�i�k�e� �r�i�v�e�r�s�,� �a�r�e� �t�h�e� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� �S�t�a�t�e� �T�r�e�a�s�u�r�y�,� �i�n� �o�t�h�e�r� �w�o�r�d�s�,� �t�h�e�y� �a�r�e� �p�u�b�l�i�c� �p�r�o�p�e�r�t�y�,� �a�n�d� �e�v�e�r�y�o�n�e� �h�a�s� �t�h�e� �r�i�g�h�t� �t�o� �u�s�e

�t�h�e�m�.� �T�h�e� �o�w�n�e�r� �o�f� �a� �p�r�o�p�e�r�t�y� �t�h�a�t� �b�o�r�d�e�r�s� �a� �l�a�k�e� �o�r� �r�i�v�e�r� �m�u�s�t� �n�o�t� �o�b�s�t�r�u�c�t� �a�n�y�o�n�e�'�s� �a�c�c�e�s�s� �t�o� �t�h�e� �w�a�t�e�r�.� �T�h�i�s� �i�s� �e�s�p�e�c�i�a�l�l�y� �i�m�p�o�r�t�a�n�t� �w�h�e�n

�e�m�e�r�g�e�n�c�y� �s�e�r�v�i�c�e�s� �n�e�e�d� �t�o� �i�n�t�e�r�v�e�n�e� �o�r� �i�n� �a� �s�i�t�u�a�t�i�o�n� �t�h�a�t� �w�e� �d�o�n�'�t� �p�a�y� �m�u�c�h� �a�t�t�e�n�t�i�o�n� �t�o� �-� �w�h�e�n� �s�a�m�p�l�e�s� �n�e�e�d� �t�o� �b�e� �t�a�k�e�n� �f�o�r� �w�a�t�e�r� �q�u�a�l�i�t�y

�t�e�s�t�i�n�g�.

�T�h�e� �t�e�n�d�e�n�c�y� �o�b�s�e�r�v�e�d� �f�o�r� �y�e�a�r�s� �b�y� �s�c�i�e�n�t�i�s�t�s� �a�n�d� �r�e�s�e�a�r�c�h�e�r�s� �t�o� �i�m�p�r�o�p�e�r�l�y� �d�e�v�e�l�o�p� �l�a�k�e� �s�h�o�r�e�s� �a�n�d� �p�r�e�v�e�n�t� �a�c�c�e�s�s� �t�o� �t�h�e�m� �h�a�s� �b�e�e�n

�c�o�n�f�i�r�m�e�d� �b�y� �N�I�K� �i�n�s�p�e�c�t�o�r�s�:� �M�a�n�y� �p�r�o�p�e�r�t�y� �o�w�n�e�r�s� �a�d�j�a�c�e�n�t� �t�o� �t�h�e� �s�h�o�r�e�l�i�n�e�,� �n�o�t� �w�a�n�t�i�n�g� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �o�t�h�e�r�s� �o�n� �t�h�e�i�r� �p�r�o�p�e�r�t�y�,� �f�e�n�c�e� �o�f�f� �a�c�c�e�s�s

�t�o� �t�h�e� �l�a�k�e�,� �o�f�t�e�n� �c�o�v�e�r�i�n�g� �s�i�g�n�i�f�i�c�a�n�t� �a�r�e�a�s� �o�f� �S�P�-�o�w�n�e�d� �l�a�n�d�,� �t�h�e�n� �e�r�e�c�t�s� �i�l�l�e�g�a�l� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �(�p�i�e�r�s�,� �m�a�r�i�n�a�s�,� �e�t�c�.�)� �o�n� �t�h�e�s�e� �l�a�n�d�s�.� �I�n� �m�o�s�t� �c�a�s�e�s�,

�t�h�i�s� �i�n�v�o�l�v�e�s� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �a�n�d� �d�e�v�a�s�t�a�t�i�o�n� �o�f� �t�h�e� �s�h�o�r�e�l�i�n�e� �a�n�d� �t�h�e� �d�e�s�t�r�u�c�t�i�o�n� �o�f� �c�o�a�s�t�a�l� �f�l�o�r�a� �a�n�d� �f�a�u�n�a� �-� �r�e�a�d�s� �t�h�e� �r�e�p�o�r�t�.

�N�I�K� �a�u�d�i�t

�T�h�e� �a�u�t�h�o�r�i�t�y� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �i�n� �P�o�l�a�n�d� �i�s� �t�h�e� �M�i�n�i�s�t�e�r�,� �w�h�o� �o�v�e�r�s�e�e�s� �P�o�l�i�s�h� �W�a�t�e�r�,� �w�h�i�c�h� �i�n� �t�u�r�n� �p�e�r�f�o�r�m�s� �o�w�n�e�r�s�h�i�p

�s�u�p�e�r�v�i�s�i�o�n� �o�f� �t�h�e� �w�a�t�e�r�s�.� �T�h�e� �a�u�d�i�t� �o�f� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �l�a�k�e�s� �t�h�a�t� �a�r�e� �p�u�b�l�i�c� �w�a�t�e�r�s� �w�a�s� �c�a�r�r�i�e�d� �o�u�t� �b�y� �t�h�e� �N�I�K� �a�t� �t�h�e� �M�i�n�i�s�t�r�y� �o�f

�I�n�f�r�a�s�t�r�u�c�t�u�r�e� �a�n�d� �P�o�l�i�s�h� �W�a�t�e�r�s�:� �K�Z�G�W�,� �f�i�v�e� �r�e�g�i�o�n�a�l� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �b�o�a�r�d�s�,� �f�i�v�e� �b�a�s�i�n� �b�o�a�r�d�s� �a�n�d� �f�i�v�e� �w�a�t�e�r� �s�u�p�e�r�v�i�s�o�r�s�.� �T�h�e� �a�u�d�i�t

�c�o�v�e�r�e�d� �t�h�e� �p�e�r�i�o�d� �f�r�o�m� �J�a�n�u�a�r�y� �1�,� �2�0�1�9�.� �T�h�r�o�u�g�h� �J�u�n�e� �3�0�,� �2�0�2�2�.

�C�o�n�c�l�u�s�i�o�n�s� �o�f� �t�h�e� �N�I�K� �a�u�d�i�t

�I�n� �v�i�e�w� �o�f� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�u�d�i�t�,� �i�n� �o�r�d�e�r� �t�o� �i�m�p�r�o�v�e� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�a�s�k�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �l�a�k�e�s� �t�h�a�t

�a�r�e� �p�u�b�l�i�c� �w�a�t�e�r�s�,� �t�h�e� �N�I�K� �r�e�q�u�e�s�t�s� �t�h�e� �M�i�n�i�s�t�e�r� �o�f� �I�n�f�r�a�s�t�r�u�c�t�u�r�e� �a�n�d� �t�h�e� �P�r�e�s�i�d�e�n�t� �o�f� �t�h�e� �P�o�l�i�s�h� �W�a�t�e�r� �A�u�t�h�o�r�i�t�y� �t�o�:

�T�a�k�e� �s�t�e�p�s� �t�o� �i�n�t�r�o�d�u�c�e� �p�r�o�v�i�s�i�o�n�s� �i�n� �t�h�e� �W�a�t�e�r� �L�a�w� �t�o� �a�l�l�o�w� �b�a�s�i�n� �b�o�a�r�d�s� �a�n�d� �w�a�t�e�r� �s�u�p�e�r�v�i�s�o�r�s� �t�o� �e�x�e�r�c�i�s�e� �c�o�n�t�r�o�l� �o�v�e�r� �w�a�t�e�r

�m�a�n�a�g�e�m�e�n�t�;

�E�n�s�u�r�i�n�g� �e�f�f�e�c�t�i�v�e� �s�u�p�e�r�v�i�s�i�o�n� �o�f� �t�h�e� �p�r�o�p�e�r� �m�a�n�a�g�e�m�e�n�t� �b�y� �t�h�e� �P�o�l�i�s�h� �W�a�t�e�r�w�a�y�s� �o�f� �l�a�k�e�s� �c�o�n�s�t�i�t�u�t�i�n�g� �p�u�b�l�i�c� �w�a�t�e�r�s�,� �a�m�o�n�g� �o�t�h�e�r

�t�h�i�n�g�s�.� �b�y� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �n�u�m�b�e�r� �o�f� �i�n�s�p�e�c�t�i�o�n�s� �p�e�r�f�o�r�m�e�d� �o�n� �i�l�l�e�g�a�l� �p�i�e�r�s� �a�n�d� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� �b�a�n� �o�n� �f�e�n�c�i�n�g� �p�r�o�p�e�r�t�y� �w�i�t�h�i�n� �1�.�5

�m�e�t�e�r�s� �o�f� �t�h�e� �s�h�o�r�e�l�i�n�e�;

�I�m�m�e�d�i�a�t�e�l�y� �f�i�n�a�l�i�z�e� �t�h�e� �w�o�r�k� �r�e�l�a�t�e�d� �t�o� �t�h�e� �a�c�q�u�i�s�i�t�i�o�n� �o�f� �o�w�n�e�r�s�h�i�p� �r�i�g�h�t�s� �f�r�o�m� �t�h�e� �M�a�r�s�h�a�l�s� �o�v�e�r� �a�l�l� �l�a�k�e�s� �t�h�a�t� �a�r�e� �p�u�b�l�i�c� �w�a�t�e�r�s�;

�T�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �r�u�l�e�s� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �l�e�n�g�t�h� �o�f� �p�i�e�r�s� �a�n�d� �t�h�e�i�r� �e�l�e�m�e�n�t�s� �i�n� �P�o�l�i�s�h� �w�a�t�e�r�s�;

�T�a�k�e� �m�e�a�s�u�r�e�s� �t�o� �a�d�j�u�s�t� �t�h�e� �s�t�a�f�f�i�n�g� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �u�n�i�t�s� �o�f� �t�h�e� �P�o�l�i�s�h� �W�a�t�e�r� �A�u�t�h�o�r�i�t�y� �t�o� �t�h�e� �s�c�o�p�e� �o�f� �t�h�e� �t�a�s�k�s� �p�e�r�f�o�r�m�e�d�;

�E�n�s�u�r�e� �t�h�a�t� �W�a�t�e�r� �B�o�a�r�d� �e�m�p�l�o�y�e�e�s� �u�s�e� �t�h�e�i�r� �a�u�t�h�o�r�i�t�y� �t�o� �i�m�p�o�s�e� �f�i�n�e�s� �b�y� �w�a�y� �o�f� �a� �c�r�i�m�i�n�a�l� �f�i�n�e� �(�r�e�s�u�l�t�i�n�g� �f�r�o�m� �A�r�t�i�c�l�e� �3�4�1�(�1�)�(�4�)� �o�f

�t�h�e� �W�a�t�e�r� �L�a�w�)� �d�u�r�i�n�g� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �i�n�s�p�e�c�t�i�o�n�s�.

https://www.nik.gov.pl


�W�h�a�t� �i�s� �t�h�e� �s�h�o�r�e�l�i�n�e�?

�I�n� �m�o�s�t� �c�a�s�e�s�,� �w�e� �h�a�v�e� �n�o� �w�a�y� �o�f� �t�e�l�l�i�n�g� �e�x�a�c�t�l�y� �w�h�e�r�e� �t�h�e� �1�.�5�-�m�e�t�e�r�-�w�i�d�e� �s�t�r�i�p� �f�r�o�m� �t�h�e� �s�h�o�r�e�l�i�n�e� �g�o�e�s�,� �b�e�c�a�u�s�e� �w�e� �d�o�n�'�t� �k�n�o�w� �w�h�a�t� �i�t�s

�l�o�c�a�t�i�o�n� �i�s�.� �I�n�d�i�c�a�t�i�o�n� �o�f� �t�h�e� �s�h�o�r�e�l�i�n�e� �i�s� �s�o�m�e�t�i�m�e�s� �p�r�o�b�l�e�m�a�t�i�c�,� �a�s� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �i�n� �t�h�e� �W�a�t�e�r� �L�a�w� �i�s� �"�t�h�e� �e�d�g�e� �o�f� �t�h�e� �b�a�n�k� �o�r� �t�h�e� �l�i�n�e� �o�f

�p�e�r�m�a�n�e�n�t� �g�r�a�s�s� �g�r�o�w�t�h� �o�r� �t�h�e� �l�i�n�e� �t�h�a�t� �i�s� �d�e�t�e�r�m�i�n�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �a�v�e�r�a�g�e� �w�a�t�e�r� �l�e�v�e�l� �o�f� �a�t� �l�e�a�s�t� �t�h�e� �l�a�s�t� �1�0� �y�e�a�r�s�.�"� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �i�t� �i�s

�w�o�r�t�h� �n�o�t�i�n�g� �t�h�a�t� �t�h�e� �s�h�o�r�e�l�i�n�e� �i�s� �s�u�b�j�e�c�t� �t�o� �n�a�t�u�r�a�l� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�s�,� �a�n�d� �w�h�e�n� �w�e� �a�r�e� �n�o�t� �s�u�r�e� �w�e� �s�h�o�u�l�d� �c�a�l�l� �a� �s�u�r�v�e�y�o�r�,� �w�h�i�c�h� �i�n� �p�r�a�c�t�i�c�e� �i�s

�s�p�o�r�a�d�i�c�.

�I�s� �t�h�e� �b�a�n� �o�n� �c�o�a�s�t�a�l� �f�e�n�c�i�n�g� �u�n�c�o�n�d�i�t�i�o�n�a�l�?

�T�h�e� �b�a�n� �o�n� �f�e�n�c�i�n�g� �t�h�e� �b�a�n�k�s� �o�f� �r�i�v�e�r�s� �a�n�d� �l�a�k�e�s� �i�s� �n�o�t� �u�n�c�o�n�d�i�t�i�o�n�a�l�,� �b�u�t� �a�p�p�l�i�e�s� �t�o� �e�x�c�e�p�t�i�o�n�a�l� �c�a�s�e�s�.� �I�t� �d�o�e�s� �n�o�t� �a�p�p�l�y� �t�o� �p�r�o�t�e�c�t�i�v�e� �z�o�n�e�s� �o�f

�w�a�t�e�r� �i�n�t�a�k�e�s�,� �b�r�e�e�d�i�n�g� �c�o�n�c�e�s�s�i�o�n�s� �a�n�d� �a�r�e�a�s� �r�e�s�e�r�v�e�d� �f�o�r� �d�e�f�e�n�s�e� �a�n�d� �n�a�t�i�o�n�a�l� �s�e�c�u�r�i�t�y�.

�W�h�o� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �s�t�u�d�y�i�n�g� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� �l�a�k�e�s�?

�T�h�e� �I�n�s�p�e�c�t�o�r�a�t�e� �f�o�r� �E�n�v�i�r�o�n�m�e�n�t�a�l� �P�r�o�t�e�c�t�i�o�n� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �s�t�u�d�y�i�n�g� �a�n�d� �a�s�s�e�s�s�i�n�g� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �l�a�k�e�s� �i�n� �P�o�l�a�n�d�,� �a�s� �p�a�r�t� �o�f� �s�t�a�t�e

�e�n�v�i�r�o�n�m�e�n�t�a�l� �m�o�n�i�t�o�r�i�n�g�.� �O�v�e�r�s�e�e�i�n�g� �t�h�e� �c�o�o�r�d�i�n�a�t�i�o�n� �o�f� �a�c�t�i�v�i�t�i�e�s� �i�n� �t�h�i�s� �a�r�e�a� �i�s� �t�h�e� �G�I�O�Z�.� �W�e� �h�a�v�e� �w�r�i�t�t�e�n� �a�b�o�u�t� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e

�e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�s�s� �i�t�s�e�l�f� �i�n� �p�r�e�v�i�o�u�s� �i�s�s�u�e�s� �o�f�W�a�t�e�r� �M�a�t�t�e�r�s�.� �R�e�c�a�l�l� �t�h�a�t� �t�h�e� �b�a�s�i�s� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �o�f� �l�a�k�e�s� �i�s� �t�h�e� �r�e�s�u�l�t�s

�o�f� �m�o�n�i�t�o�r�i�n�g� �o�f� �b�i�o�l�o�g�i�c�a�l� �e�l�e�m�e�n�t�s�.� �T�h�e� �q�u�e�s�t�i�o�n� �o�f� �w�h�a�t� �t�h�e� �c�u�r�r�e�n�t� �s�t�a�t�e� �o�f� �t�h�e� �c�o�u�n�t�r�y�'�s� �l�a�k�e�s� �i�s� �w�i�l�l� �b�e� �a�n�s�w�e�r�e�d� �i�n� �t�h�e� �n�e�x�t� �i�s�s�u�e�.
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�F�I�R�E� �I�N� �P�R�Z�Y�L�E�P�A� �-� �W�A�S� �T�H�E�R�E� �E�N�V�I�R�O�N�M�E�N�T�A�L

�C�O�N�T�A�M�I�N�A�T�I�O�N�?
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �M�a�B�g�o�r�z�a�t�a� �K�o�m�o�s�a

�O�n� �J�u�l�y� �2�2�,� �2�0�2�3�.� �A� �f�i�r�e� �b�r�o�k�e� �o�u�t� �i�n� �a� �h�a�l�l� �i�n� �Z�i�e�l�o�n�a� �G�ó�r�a�'�s� �P�r�z�y� �P�r�z�y�l�e�p�a�,� �w�h�e�r�e� �c�h�e�m�i�c�a�l� �w�a�s�t�e� �h�a�z�a�r�d�o�u�s� �t�o� �h�u�m�a�n�s� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t

�w�a�s� �s�t�o�r�e�d�.� �T�h�e� �f�i�r�e� �d�e�p�a�r�t�m�e�n�t� �a�p�p�e�a�l�e�d� �t�o� �n�e�a�r�b�y� �r�e�s�i�d�e�n�t�s� �t�o� �s�t�a�y� �i�n�d�o�o�r�s� �a�n�d� �c�l�o�s�e� �t�h�e�i�r� �w�i�n�d�o�w�s� �d�u�e� �t�o� �t�h�e� �t�h�i�c�k�,� �b�l�a�c�k� �s�m�o�k�e�.

�C�a�t�e�g�o�r�i�e�s�:� �N�e�w�s�,� �I�s�s�u�e� �1�6�/�2�0�2�3

�T�a�g�s�:� �c�h�e�m�i�c�a�l� �s�t�a�t�u�s�,� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�t�e�c�t�i�o�n�,� �f�i�r�e�,� �s�o�i�l�s�,� �w�a�t�e�r� �l�e�v�e�l�s
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�O�n� �J�u�l�y� �2�2�,� �2�0�2�3�.� �T�h�e�r�e� �w�a�s� �a� �f�i�r�e� �i�n� �P�r�z�y�l�e�p�a�.� �A� �h�a�l�l� �i�n� �w�h�i�c�h� �c�h�e�m�i�c�a�l� �w�a�s�t�e� �h�a�z�a�r�d�o�u�s� �t�o� �h�u�m�a�n�s� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �w�a�s� �s�t�o�r�e�d� �b�u�r�n�e�d

�d�o�w�n�.� �T�h�e� �f�i�r�e� �d�e�p�a�r�t�m�e�n�t� �a�p�p�e�a�l�e�d� �t�o� �n�e�a�r�b�y� �r�e�s�i�d�e�n�t�s� �t�o� �s�t�a�y� �i�n�d�o�o�r�s� �a�n�d� �c�l�o�s�e� �t�h�e�i�r� �w�i�n�d�o�w�s� �d�u�e� �t�o� �t�h�e� �t�h�i�c�k�,� �b�l�a�c�k� �s�m�o�k�e�.

�T�h�e� �f�i�r�e� �i�n� �P�r�z�y�l�e�p�a� �w�a�s� �e�x�t�i�n�g�u�i�s�h�e�d� �b�o�t�h� �f�r�o�m� �t�h�e� �g�r�o�u�n�d� �a�n�d� �f�r�o�m� �t�h�e� �a�i�r�.� �C�h�e�m�i�c�a�l� �r�e�s�c�u�e� �t�e�a�m�s� �a�l�s�o� �o�p�e�r�a�t�e�d� �a�t� �t�h�e� �s�i�t�e�.� �T�h�e� �f�i�r�e� �w�a�s

�o�n�l�y� �e�x�t�i�n�g�u�i�s�h�e�d� �a�f�t�e�r� �2� �d�a�y�s�,� �a�n�d� �a� �t�o�t�a�l� �o�f� �a�p�p�r�o�x�.� �2�0�0� �f�i�r�e�f�i�g�h�t�e�r�s�.

�L�a�n�d�f�i�l�l� �i�n� �P�r�z�y�l�e�p�a� �a� �s�o�u�r�c�e� �o�f� �p�r�o�b�l�e�m�s

�T�h�a�t� �t�h�e� �p�l�a�c�e� �w�a�s� �d�a�n�g�e�r�o�u�s� �h�a�d� �b�e�e�n� �k�n�o�w�n� �f�o�r� �m�a�n�y� �y�e�a�r�s�.� �I�n� �2�0�1�2�,� �w�a�s�t�e� �w�a�s� �a�l�l�o�w�e�d� �t�o� �b�e� �d�u�m�p�e�d� �a�t� �a� �h�a�l�l� �l�o�c�a�t�e�d� �o�n� �t�h�e� �s�i�t�e� �o�f� �t�h�e

�f�o�r�m�e�r� �m�e�a�t� �p�r�o�c�e�s�s�i�n�g� �p�l�a�n�t� �i�n� �P�r�z�y�l�e�p�.� �L�a�b�o�r�a�t�o�r�y� �a�n�d� �o�i�l�-�b�a�s�e�d� �m�a�t�e�r�i�a�l�s�,� �v�a�r�n�i�s�h�e�s� �a�n�d� �o�t�h�e�r� �t�o�x�i�c� �s�u�b�s�t�a�n�c�e�s� �w�e�r�e� �s�t�o�r�e�d� �t�h�e�r�e�.� �T�h�e�y

�w�e�r�e� �s�u�p�p�o�s�e�d� �t�o� �b�e� �d�i�s�p�o�s�e�d� �o�f�,� �b�u�t� �t�h�i�s� �w�a�s� �n�o�t� �d�o�n�e�.

�I�n� �2�0�1�4�.� �T�h�e� �p�r�o�v�i�n�c�i�a�l� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�n�s�p�e�c�t�o�r� �c�o�n�d�u�c�t�e�d� �a�n� �i�n�s�p�e�c�t�i�o�n� �a�n�d� �p�o�i�n�t�e�d� �o�u�t� �i�r�r�e�g�u�l�a�r�i�t�i�e�s� �i�n� �t�h�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �s�t�o�r�e�d

�s�u�b�s�t�a�n�c�e�s�.� �H�e� �a�l�s�o� �f�o�u�n�d� �t�h�a�t� �t�h�e� �l�a�n�d�f�i�l�l� �d�i�d� �n�o�t� �m�e�e�t� �b�a�s�i�c� �s�t�a�n�d�a�r�d�s� �f�o�r� �s�t�o�r�i�n�g� �t�h�i�s� �t�y�p�e� �o�f� �m�a�t�e�r�i�a�l�,� �f�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �b�a�r�r�e�l�s� �w�e�r�e� �n�o�t

�p�r�o�t�e�c�t�e�d� �f�r�o�m� �s�e�e�p�a�g�e�.� �F�i�r�e� �s�a�f�e�t�y� �r�e�g�u�l�a�t�i�o�n�s� �w�e�r�e� �a�l�s�o� �n�o�t� �f�o�l�l�o�w�e�d�.� �A� �y�e�a�r� �l�a�t�e�r�,� �t�h�e� �s�a�m�e� �W�I�O�Z� �f�o�u�n�d� �t�h�a�t� �t�h�e� �s�t�o�c�k�p�i�l�e� �h�a�d� �s�t�e�a�d�i�l�y

�i�n�c�r�e�a�s�e�d�,� �m�o�s�t�l�y� �w�i�t�h� �h�a�z�a�r�d�o�u�s� �w�a�s�t�e�.

�I�n� �t�h�e� �p�o�s�t�-�i�n�s�p�e�c�t�i�o�n� �d�o�c�u�m�e�n�t�s�,� �d�u�e� �t�o� �t�h�e� �f�i�n�d�i�n�g� �o�f� �n�u�m�e�r�o�u�s� �i�r�r�e�g�u�l�a�r�i�t�i�e�s� �a�n�d� �t�h�e� �r�i�s�k� �o�f� �w�a�s�t�e� �a�b�a�n�d�o�n�m�e�n�t�,� �t�h�e� �W�I�O�Z� �r�e�q�u�e�s�t�e�d� �t�h�e

�a�u�t�h�o�r�i�t�i�e�s� �o�f� �Z�i�e�l�o�n�a� �G�o�r�a� �t�o� �r�e�v�o�k�e�,� �w�i�t�h� �i�m�m�e�d�i�a�t�e� �e�f�f�e�c�t�,� �t�h�e� �w�a�s�t�e� �c�o�l�l�e�c�t�i�o�n� �p�e�r�m�i�t� �i�n� �e�f�f�e�c�t� �a�t� �t�h�e� �t�i�m�e�.

�F�i�n�a�l�l�y�,� �i�n� �2�0�2�1�,� �a� �c�o�u�r�t� �d�e�c�i�s�i�o�n� �o�b�l�i�g�e�d� �t�h�e� �a�u�t�h�o�r�i�t�i�e�s� �o�f� �Z�i�e�l�o�n�a� �G�o�r�a� �t�o� �i�m�m�e�d�i�a�t�e�l�y� �r�e�m�o�v�e� �t�h�e� �w�a�s�t�e� �d�u�e� �t�o� �t�h�e� �l�a�c�k� �o�f� �a�n� �o�w�n�e�r� �o�f� �t�h�e

�s�i�t�e� �(�t�h�e� �c�o�m�p�a�n�y� �c�e�a�s�e�d� �t�o� �e�x�i�s�t�)�.� �A�g�a�i�n�,� �n�o� �d�e�c�i�s�i�v�e� �a�c�t�i�o�n� �w�a�s� �t�a�k�e�n� �t�o� �r�e�m�o�v�e� �t�h�e� �l�a�n�d�f�i�l�l�.

�F�i�r�e� �i�n� �P�r�z�y�l�e�p�a� �-� �w�h�a�t� �b�u�r�n�e�d�?

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �p�u�b�l�i�s�h�e�d� �o�n� �s�o�c�i�a�l� �m�e�d�i�a� �b�y� �E�l�z�b�i�e�t�a� �P�o�l�a�k�,� �m�a�r�s�h�a�l� �o�f� �t�h�e� �L�u�b�u�s�k�i�e� �r�e�g�i�o�n�,� �"�t�h�e� �d�a�n�g�e�r�o�u�s� �p�o�i�s�o�n� �N�-�v�i�n�y�l�,

�m�e�t�h�y�l�b�e�n�z�e�n�e�,� �l�e�a�d�,� �t�o�l�u�e�n�e�,� �x�y�l�e�n�e� �a�n�d� �o�t�h�e�r�s� �w�e�r�e� �b�u�r�n�i�n�g� �i�n� �P�r�z�y�l�e�p�a�.�"� �T�h�e�y� �a�r�e� �m�o�s�t�l�y� �a�r�o�m�a�t�i�c� �h�y�d�r�o�c�a�r�b�o�n�s�,� �w�e�l�l� �k�n�o�w�n� �f�o�r� �t�h�e�i�r

�t�o�x�i�c� �a�n�d� �c�a�r�c�i�n�o�g�e�n�i�c� �p�r�o�p�e�r�t�i�e�s�.� �C�o�n�t�a�c�t� �w�i�t�h� �t�h�e�m� �c�a�n� �b�e� �h�a�r�m�f�u�l� �i�n� �d�i�f�f�e�r�e�n�t� �w�a�y�s�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �d�o�s�e� �t�a�k�e�n� �a�n�d� �t�h�e� �t�i�m�e� �o�f� �e�x�p�o�s�u�r�e�.

�F�i�r�e� �i�n� �P�r�z�y�l�e�p�a� �-� �i�s� �t�h�e�r�e� �c�a�u�s�e� �f�o�r� �c�o�n�c�e�r�n�?

�A�f�t�e�r� �t�h�e� �f�i�r�e� �w�a�s� �e�x�t�i�n�g�u�i�s�h�e�d�,� �a� �l�o�t� �o�f� �m�a�t�e�r�i�a�l�s� �w�e�r�e� �l�e�f�t� �a�t� �t�h�e� �s�i�t�e�.� �F�i�r�s�t� �a�n�d� �f�o�r�e�m�o�s�t� �i�s� �t�h�e� �r�e�s�i�d�u�e� �o�f� �b�u�r�n�e�d� �w�a�s�t�e�,� �w�h�i�c�h�,� �a�l�t�h�o�u�g�h

�d�e�g�r�a�d�e�d�,� �m�a�y� �c�o�n�t�a�i�n� �t�o�x�i�c� �s�u�b�s�t�a�n�c�e�s� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �i�n�c�i�n�e�r�a�t�i�o�n�.� �E�x�t�i�n�g�u�i�s�h�i�n�g� �a�g�e�n�t�s�:� �w�a�t�e�r�,� �f�o�a�m�s� �a�n�d� �o�t�h�e�r�s�,� �m�a�y� �b�e� �c�o�n�t�a�m�i�n�a�t�e�d

�w�i�t�h� �b�u�r�n�e�d� �s�u�b�s�t�a�n�c�e�s� �a�n�d� �c�h�e�m�i�c�a�l�s� �a�n�d� �t�o�x�i�n�s� �t�h�a�t� �r�e�q�u�i�r�e� �s�p�e�c�i�a�l�i�z�e�d� �d�i�s�p�o�s�a�l�.

�C�u�r�r�e�n�t�l�y�,� �a�i�r� �q�u�a�l�i�t�y� �t�e�s�t�s� �a�r�e� �b�e�i�n�g� �c�o�n�d�u�c�t�e�d� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �t�h�e� �b�u�r�n� �a�r�e�a�,� �a�n�d� �s�a�m�p�l�e�s� �o�f� �s�o�i�l�,� �a�g�r�i�c�u�l�t�u�r�a�l� �c�r�o�p�s�,� �s�u�r�f�a�c�e� �w�a�t�e�r� �a�n�d

�g�r�o�u�n�d�w�a�t�e�r� �a�r�e� �b�e�i�n�g� �t�a�k�e�n� �f�o�r� �t�e�s�t�i�n�g�.� �T�h�e�y� �a�r�e� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �t�h�e�r�e� �w�a�s� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�t�a�m�i�n�a�t�i�o�n� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �t�r�a�g�e�d�y



�t�h�a�t� �w�a�s� �t�h�e� �P�r�z�y�l�e�p�a� �f�i�r�e�.

�L�u�b�u�s�k�i�e� �W�I�O�Z� �i�n�v�e�s�t�i�g�a�t�e�s� �w�a�t�e�r� �c�o�n�t�a�m�i�n�a�t�i�o�n� �a�n�d� �s�o�i�l� �c�o�n�t�a�m�i�n�a�t�i�o�n

�I�n�s�p�e�c�t�o�r�s� �f�r�o�m� �t�h�e� �W�I�O�Z� �i�n� �Z�i�e�l�o�n�a� �G�ó�r�a� �c�o�n�f�i�r�m�e�d� �t�h�e� �l�e�a�k�a�g�e� �o�f� �f�i�r�e�f�i�g�h�t�i�n�g� �w�a�t�e�r�s� �i�n�t�o� �t�h�e� �R�i�v�e�r� �G���[�n�i�k�.� �H�i�g�h� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �h�e�a�v�y

�m�e�t�a�l�s� �(�m�e�r�c�u�r�y�,� �c�o�p�p�e�r�,� �n�i�c�k�e�l�,� �z�i�n�c�,� �c�a�d�m�i�u�m�,� �l�e�a�d�)�,� �a�r�o�m�a�t�i�c� �h�y�d�r�o�c�a�r�b�o�n�s� �a�n�d� �p�e�t�r�o�l�e�u�m� �h�y�d�r�o�c�a�r�b�o�n�s� �h�a�v�e� �b�e�e�n� �r�e�c�o�r�d�e�d� �i�n� �t�h�e� �w�a�t�e�r

�a�t� �t�h�e� �h�e�i�g�h�t� �o�f� �P�r�z�y�l�e�p�.� �I�n� �t�u�r�n�,� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�e�s�t�s� �o�n� �w�a�t�e�r� �s�a�m�p�l�e�s� �f�r�o�m� �t�h�e� �A���c�z�a� �R�i�v�e�r�,� �i�n�t�o� �w�h�i�c�h� �t�h�e� �G���[�n�i�k� �f�l�o�w�s�,� �d�i�d� �n�o�t� �c�o�n�f�i�r�m� �t�h�e�i�r

�c�o�n�t�a�m�i�n�a�t�i�o�n� �b�y� �f�i�r�e�f�i�g�h�t�i�n�g� �w�a�t�e�r�s�.

�S�o� �f�a�r�,� �t�h�e� �W�I�O�Z� �h�a�s� �p�r�e�s�e�n�t�e�d� �t�h�e� �r�e�s�u�l�t�s� �o�f� �s�e�w�a�g�e� �s�a�m�p�l�e�s� �f�r�o�m� �s�e�w�a�g�e� �m�a�n�h�o�l�e�s� �l�o�c�a�t�e�d� �i�n� �Z�i�e�l�o�n�a� �G�o�r�a�-�P�r�z�y�l�e�p� �S�t�r�e�e�t�.� �P�l�a�n�t�.� �A�c�c�o�r�d�i�n�g

�t�o� �t�h�e� �a�n�a�l�y�s�i�s� �r�e�p�o�r�t�s� �s�u�b�m�i�t�t�e�d�,� �t�h�e�r�e� �w�a�s� �n�o� �c�o�n�t�a�m�i�n�a�t�i�o�n� �o�f� �s�a�n�i�t�a�r�y� �a�n�d� �m�u�n�i�c�i�p�a�l� �w�a�s�t�e�w�a�t�e�r� �w�i�t�h� �f�i�r�e�w�a�t�e�r�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�h�e

�r�e�s�u�l�t�s� �o�b�t�a�i�n�e�d� �c�o�n�f�i�r�m�e�d� �t�h�e� �i�n�f�l�o�w� �o�f� �p�o�s�t�-�e�x�t�i�n�g�u�i�s�h�i�n�g� �w�a�t�e�r� �i�n�t�o� �t�h�e� �s�t�o�r�m�w�a�t�e�r� �d�r�a�i�n�a�g�e� �s�y�s�t�e�m�,� �a�s� �i�n�d�i�c�a�t�e�d� �b�y� �r�e�d�u�c�e�d� �p�H�,� �e�l�e�v�a�t�e�d

�C�O�D�,� �h�e�a�v�y� �m�e�t�a�l�s� �(�m�e�r�c�u�r�y�,� �n�i�c�k�e�l�,� �z�i�n�c�,� �c�o�p�p�e�r�,� �c�a�d�m�i�u�m�)� �a�n�d� �a�r�o�m�a�t�i�c� �h�y�d�r�o�c�a�r�b�o�n�s�.

�T�h�e� �W�I�O�Z� �h�a�s� �a�l�s�o� �d�e�s�i�g�n�a�t�e�d� �s�o�i�l� �s�a�m�p�l�i�n�g� �s�i�t�e�s� �a�n�d� �o�r�d�e�r�e�d� �c�o�n�t�i�n�u�e�d� �w�a�t�e�r� �s�a�m�p�l�i�n�g� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �p�o�s�s�i�b�l�e� �l�e�v�e�l�s� �o�f� �c�o�n�t�a�m�i�n�a�t�i�o�n� �b�y

�f�i�r�e� �w�a�t�e�r� �a�n�d� �c�h�e�m�i�c�a�l�s�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e�s�e� �t�e�s�t�s� �a�r�e� �e�x�p�e�c�t�e�d� �i�n� �t�h�e� �c�o�m�i�n�g� �d�a�y�s�.

�S�a�n�i�t�a�r�y� �I�n�s�p�e�c�t�o�r�a�t�e� �d�e�t�e�r�m�i�n�e�s� �w�h�e�t�h�e�r� �w�a�t�e�r� �c�o�n�t�a�m�i�n�a�t�i�o�n� �a�n�d� �s�o�i�l

�c�o�n�t�a�m�i�n�a�t�i�o�n� �h�a�v�e� �o�c�c�u�r�r�e�d

�S�o� �f�a�r�,� �g�r�o�u�n�d�w�a�t�e�r� �t�e�s�t�s� �c�o�n�d�u�c�t�e�d� �b�y� �t�h�e� �S�a�n�i�t�a�r�y� �I�n�s�p�e�c�t�o�r�a�t�e� �a�t� �i�n�t�a�k�e�s� �f�r�o�m� �a�r�e�a�s� �a�d�j�a�c�e�n�t� �t�o� �t�h�e� �P�r�z�y�l�e�p�a� �f�i�r�e� �s�i�t�e� �h�a�v�e� �n�o�t� �r�e�v�e�a�l�e�d

�c�o�n�t�a�m�i�n�a�t�i�o�n�.� �T�h�e� �w�a�t�e�r� �i�s� �s�u�i�t�a�b�l�e� �f�o�r� �d�r�i�n�k�i�n�g�.� �M�o�r�e� �d�e�e�p�-�w�a�t�e�r� �s�a�m�p�l�e�s� �a�r�e� �b�e�i�n�g� �t�a�k�e�n� �f�o�r� �t�e�s�t�i�n�g�,� �a�n�d� �t�h�e� �r�e�s�u�l�t�s� �w�i�l�l� �b�e� �r�e�p�o�r�t�e�d� �b�y

�t�h�e� �C�i�t�y� �o�f� �Z�i�e�l�o�n�a� �G�o�r�a�.

�A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�h�e� �S�a�n�i�t�a�r�y� �I�n�s�p�e�c�t�o�r�a�t�e� �h�a�s� �i�s�s�u�e�d� �a� �w�a�r�n�i�n�g� �t�o� �o�w�n�e�r�s� �o�f� �h�o�m�e� �g�a�r�d�e�n�s� �i�n� �Z�i�e�l�o�n�a� �G�o�r�a� �w�h�o� �g�r�o�w� �v�e�g�e�t�a�b�l�e�s� �a�n�d� �f�r�u�i�t�s

�i�n� �t�h�e�m� �t�o� �r�e�f�r�a�i�n� �f�r�o�m� �e�a�t�i�n�g� �t�h�e�m�.� �T�o� �e�n�s�u�r�e� �t�h�e� �s�a�f�e�t�y� �o�f� �r�e�s�i�d�e�n�t�s�,� �t�h�e� �C�i�t�y� �h�a�s� �c�o�m�m�i�s�s�i�o�n�e�d� �f�o�o�d� �s�u�i�t�a�b�i�l�i�t�y� �a�n�a�l�y�s�e�s� �f�r�o�m� �t�h�e� �I�n�s�t�i�t�u�t�e

�o�f� �P�l�a�n�t� �G�e�n�e�t�i�c�s� �a�t� �t�h�e� �P�o�l�i�s�h� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�s�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h� �a�r�e� �n�o�t� �y�e�t� �k�n�o�w�n�.

�T�h�e� �c�i�t�y� �a�l�s�o� �c�o�m�m�i�s�s�i�o�n�e�d� �a� �g�r�o�u�n�d�w�a�t�e�r� �s�a�m�p�l�e� �f�r�o�m� �a� �p�i�e�z�o�m�e�t�e�r� �l�o�c�a�t�e�d� �a�p�p�r�o�x�.� �3�5�0� �m� �s�o�u�t�h�e�a�s�t� �o�f� �t�h�e� �h�a�l�l� �i�n� �P�r�z�y�l�e�p�a�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �a

�s�a�m�p�l�e� �t�a�k�e�n� �f�r�o�m� �a� �d�e�p�t�h� �o�f� �3�.�4�2� �m� �p�p�t� �s�h�o�w�e�d� �n�o� �c�o�n�t�a�m�i�n�a�t�i�o�n�.� �W�i�t�h� �t�h�e� �a�b�o�v�e� �i�n� �m�i�n�d�,� �t�h�e�y� �w�i�l�l� �n�o�w� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�s� �a� �b�a�c�k�g�r�o�u�n�d� �o�f

�p�h�y�s�i�c�a�l� �a�n�d� �c�h�e�m�i�c�a�l� �w�a�t�e�r� �q�u�a�l�i�t�y� �w�h�e�n� �f�u�r�t�h�e�r� �m�e�a�s�u�r�e�m�e�n�t�s� �a�r�e� �m�a�d�e� �i�n� �t�h�e� �a�r�e�a� �o�f� �S�t�.� �P�r�z�y�l�e�p�-�Z�a�k�B�a�d�o�w�a�,� �t�h�a�t� �i�s�,� �a�t� �t�h�e� �s�i�t�e� �o�f� �t�h�e� �f�i�r�e�.

�T�h�e� �M�a�r�s�h�a�l�'�s� �O�f�f�i�c�e� �h�a�s� �c�o�m�m�i�s�s�i�o�n�e�d� �i�t�s� �o�w�n� �s�t�u�d�y

�T�h�e� �M�a�r�s�h�a�l�'�s� �O�f�f�i�c�e� �o�f� �t�h�e� �L�u�b�u�s�k�i�e� �P�r�o�v�i�n�c�e� �h�a�s� �c�o�m�m�i�s�s�i�o�n�e�d� �a�n� �i�n�d�e�p�e�n�d�e�n�t� �c�o�m�p�a�n�y� �t�o� �c�o�n�d�u�c�t� �a� �s�e�p�a�r�a�t�e� �s�t�u�d�y� �o�f� �t�h�e� �c�o�n�t�a�m�i�n�a�t�i�o�n

�o�f� �t�h�e� �a�r�e�a� �a�r�o�u�n�d� �t�h�e� �f�i�r�e� �s�i�t�e�.� �A� �s�p�e�c�i�a�l�i�z�e�d� �l�a�b�o�r�a�t�o�r�y� �h�a�s� �a�l�r�e�a�d�y� �t�a�k�e�n� �w�a�t�e�r� �s�a�m�p�l�e�s� �a�n�d� �w�i�l�l� �p�r�e�p�a�r�e� �a�n� �a�s�s�e�s�s�m�e�n�t� �o�f� �e�c�o�t�o�x�i�c�i�t�y� �a�n�d

�t�h�e� �p�r�e�s�e�n�c�e� �o�f� �h�e�a�l�t�h� �a�n�d� �l�i�f�e� �r�i�s�k�s�.
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�T�h�e� �q�u�e�s�t�i�o�n� �o�f� �w�h�e�t�h�e�r� �t�h�e�r�e� �w�a�s� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�t�a�m�i�n�a�t�i�o�n� �a�f�t�e�r� �t�h�e� �f�i�r�e� �i�n� �P�r�z�y�l�e�p�a� �h�a�s� �y�e�t� �t�o� �b�e� �a�n�s�w�e�r�e�d�.� �T�h�e� �s�e�r�v�i�c�e�s� �a�r�e� �w�o�r�k�i�n�g�,

�a�n�d� �t�h�e� �p�u�b�l�i�c�,� �e�s�p�e�c�i�a�l�l�y� �r�e�s�i�d�e�n�t�s� �o�f� �Z�i�e�l�o�n�a� �G�o�r�a�,� �m�u�s�t� �b�e� �p�a�t�i�e�n�t�.� �A�d�m�i�t�t�e�d�l�y�,� �t�h�e� �f�i�r�s�t� �r�e�s�u�l�t�s� �a�r�e� �a�l�r�e�a�d�y� �k�n�o�w�n�,� �b�u�t� �w�e� �s�t�i�l�l� �h�a�v�e� �t�o� �w�a�i�t

�f�o�r� �t�h�e� �m�a�j�o�r�i�t�y�.



�I�S� �I�T� �S�T�I�L�L� �A� �H�O�T� �S�U�M�M�E�R� �O�R� �A�L�R�E�A�D�Y� �A� �D�R�O�U�G�H�T� �I�N� �T�H�E� �C�I�T�Y�?
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �K�s�y�m�e�n�a� �R�o�s�i�e�k

�I�n� �2�0�2�2�.� �E�u�r�o�p�e� �e�x�p�e�r�i�e�n�c�e�d� �t�h�e� �h�o�t�t�e�s�t� �s�u�m�m�e�r� �i�n� �t�h�e� �h�i�s�t�o�r�y� �o�f� �m�e�a�s�u�r�e�m�e�n�t�s� �.� �T�h�i�s� �y�e�a�r� �w�e� �h�a�v�e� �h�a�d� �t�h�e� �h�o�t�t�e�s�t� �d�a�y�s� �a�n�d� �t�h�e� �h�o�t�t�e�s�t

�w�e�e�k� �.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �o�t�h�e�r� �r�e�g�i�o�n�s� �a�r�e� �p�l�a�g�u�e�d� �b�y� �h�e�a�v�y� �r�a�i�n�f�a�l�l� �a�n�d� �f�l�o�o�d�i�n�g� �.� �W�h�a�t�'�s� �g�o�i�n�g� �o�n� �w�i�t�h� �t�h�i�s� �w�e�a�t�h�e�r�?� �S�u�c�h� �q�u�e�s�t�i�o�n�s� �a�r�e

�c�o�m�m�o�n�l�y� �h�e�a�r�d�.

�C�a�t�e�g�o�r�i�e�s�:� �I�n� �t�h�i�s� �i�s�s�u�e�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �I�s�s�u�e� �t�o�p�i�c�,� �O�n�e�t

�T�a�g�s�:� �c�i�t�y�,� �c�l�i�m�a�t�e� �c�h�a�n�g�e�,� �D�r�o�u�g�h�t�,� �w�a�t�e�r� �s�a�f�e�t�y
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�I�n� �2�0�2�2�.� �E�u�r�o�p�e� �e�x�p�e�r�i�e�n�c�e�d� �t�h�e� �h�o�t�t�e�s�t� �s�u�m�m�e�r� �i�n� �t�h�e� �h�i�s�t�o�r�y� �o�f� �m�e�a�s�u�r�e�m�e�n�t� �.� �T�h�i�s� �y�e�a�r� �h�a�s� �s�e�e�n� �t�h�e� �h�o�t�t�e�s�t� �d�a�y�s� �a�n�d� �t�h�e� �h�o�t�t�e�s�t� �w�e�e�k� �.� �A�t

�t�h�e� �s�a�m�e� �t�i�m�e�,� �o�t�h�e�r� �r�e�g�i�o�n�s� �a�r�e� �p�l�a�g�u�e�d� �b�y� �h�e�a�v�y� �r�a�i�n�f�a�l�l� �a�n�d� �f�l�o�o�d�i�n�g� �.� �W�h�a�t�'�s� �g�o�i�n�g� �o�n� �w�i�t�h� �t�h�i�s� �w�e�a�t�h�e�r�?� �S�u�c�h� �q�u�e�s�t�i�o�n�s� �a�r�e� �c�o�m�m�o�n�l�y

�h�e�a�r�d�.

�I�n� �o�u�r� �c�l�i�m�a�t�e� �z�o�n�e�,� �c�l�i�m�a�t�e� �c�h�a�n�g�e� �i�s� �c�a�u�s�i�n�g� �m�o�r�e� �v�i�o�l�e�n�t� �a�n�d� �e�x�t�r�e�m�e� �w�e�a�t�h�e�r� �e�v�e�n�t�s�.� �W�e� �s�e�e� �t�h�a�t� �t�h�i�s� �i�s� �n�o�t� �a� �t�o�p�i�c� �f�o�r� �f�u�t�u�r�e� �g�e�n�e�r�a�t�i�o�n�s�,

�b�u�t� �f�o�r� �n�o�w�,� �r�i�g�h�t� �n�o�w�.� �T�h�e� �d�r�o�u�g�h�t� �i�n� �t�h�e� �c�i�t�y� �s�e�e�m�s� �t�o� �b�e� �l�e�s�s� �s�e�v�e�r�e�,� �b�e�c�a�u�s�e� �-� �s�o� �f�a�r� �-� �t�h�e�r�e� �h�a�s� �a�l�w�a�y�s� �b�e�e�n� �w�a�t�e�r� �o�n� �t�a�p�.� �I�n� �r�u�r�a�l� �a�r�e�a�s�,

�r�e�s�i�d�e�n�t�s� �h�a�v�e� �b�e�e�n� �e�x�p�e�r�i�e�n�c�i�n�g� �d�e�c�l�i�n�i�n�g� �w�a�t�e�r� �l�e�v�e�l�s� �i�n� �w�e�l�l�s� �o�r� �e�v�e�n� �t�h�e�i�r� �d�i�s�a�p�p�e�a�r�a�n�c�e� �f�o�r� �y�e�a�r�s�,� �a�s� �w�e�l�l� �a�s� �c�r�o�p� �l�o�s�s�e�s�.� �T�h�e� �d�r�o�u�g�h�t� �i�n

�t�h�e� �c�i�t�y� �i�s� �n�o�t� �s�o� �v�i�s�i�b�l�e�,� �b�u�t� �d�o�e�s� �t�h�a�t� �m�e�a�n� �i�t� �i�s� �n�o�t� �t�h�e�r�e�?� �T�h�i�n�g�s� �a�r�e� �n�o�t� �m�a�d�e� �e�a�s�i�e�r� �b�y� �"�s�o�c�i�a�l� �m�e�m�o�r�y�"�:� �i�t� �i�s� �m�u�c�h� �b�e�t�t�e�r� �a�t� �r�e�c�r�e�a�t�i�n�g

�e�p�i�s�o�d�e�s� �o�f� �f�l�o�o�d�i�n�g� �a�n�d� �w�a�t�e�r�l�o�g�g�i�n�g�,� �w�h�i�c�h� �a�r�e� �o�f�t�e�n� �s�e�v�e�r�e� �i�n� �c�i�t�i�e�s�,� �w�h�i�l�e� �d�r�o�u�g�h�t�s� �a�r�e� �m�u�c�h� �l�e�s�s� �w�e�l�l� �r�e�m�e�m�b�e�r�e�d� �-� �w�a�t�e�r� �s�u�p�p�l�i�e�s� �a�r�e

�n�o�t� �s�t�o�p�p�e�d�,� �a�n�d� �w�h�e�n� �i�t� �i�s� �r�e�a�l�l�y� �h�o�t�,� �c�o�o�l�i�n�g� �w�a�t�e�r� �c�u�r�t�a�i�n�s� �a�r�e� �s�e�t� �u�p�.

�D�r�o�u�g�h�t� �i�n� �t�h�e� �c�i�t�y

�D�r�o�u�g�h�t� �i�n� �t�h�e� �c�i�t�y� �i�s� �n�o�t� �j�u�s�t� �a�b�o�u�t� �d�r�y�,� �s�u�n�-�s�c�o�r�c�h�e�d� �l�a�w�n�s�.� �I�t�'�s� �a�l�s�o� �w�o�r�s�e� �a�i�r� �q�u�a�l�i�t�y� �(�m�o�r�e� �d�u�s�t�,� �p�h�o�t�o�c�h�e�m�i�c�a�l� �s�m�o�g�)�,� �i�t�'�s� �a�n� �u�r�b�a�n� �h�e�a�t

�i�s�l�a�n�d� �p�r�o�b�l�e�m� �(�c�o�n�c�r�e�t�e� �a�n�d� �o�t�h�e�r� �s�u�r�f�a�c�e�s�,� �s�u�c�h� �a�s� �r�o�o�f�s�,� �h�e�a�t� �u�p�,� �h�o�l�d� �h�e�a�t� �l�o�n�g�e�r� �a�n�d� �g�i�v�e� �i�t� �b�a�c�k� �a�t� �n�i�g�h�t�,� �m�a�k�i�n�g� �i�t� �v�e�r�y� �d�i�f�f�i�c�u�l�t� �f�o�r� �t�h�e

�a�i�r� �t�o� �c�o�o�l� �d�o�w�n�)�,� �i�t�'�s� �a� �h�e�a�l�t�h� �r�i�s�k� �f�o�r� �c�h�i�l�d�r�e�n�,� �t�h�e� �e�l�d�e�r�l�y� �a�n�d� �t�h�o�s�e� �w�i�t�h� �c�i�v�i�l�i�z�a�t�i�o�n� �d�i�s�e�a�s�e�s�.� �A�f�t�e�r� �a�l�l�,� �t�h�i�s� �i�s� �t�h�e� �c�i�t�y� �w�e� �w�a�n�t� �t�o� �e�s�c�a�p�e

�f�r�o�m�.

�A�n�d� �c�i�t�i�e�s� �a�r�e� �e�x�p�a�n�d�i�n�g�,� �v�a�c�a�n�t� �s�p�a�c�e�s� �a�r�e� �b�e�i�n�g� �d�e�v�e�l�o�p�e�d�,� �t�r�e�e�s� �a�r�e� �b�e�i�n�g� �r�e�m�o�v�e�d� �(�b�e�c�a�u�s�e� �t�h�e� �l�e�a�v�e�s� �a�r�e� �g�e�t�t�i�n�g� �d�i�r�t�y�,� �b�e�c�a�u�s�e� �t�h�e�y

�r�e�s�t�r�i�c�t� �a�c�c�e�s�s� �f�o�r� �e�m�e�r�g�e�n�c�y� �s�e�r�v�i�c�e�s�,� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �t�h�e� �n�e�x�t� �f�l�y�o�v�e�r� �o�r� �o�t�h�e�r� �r�o�a�d� �p�r�o�j�e�c�t� �o�r� �o�f�f�i�c�e� �b�u�i�l�d�i�n�g�)�.� �F�o�r

�d�e�c�a�d�e�s�,� �P�o�l�i�s�h� �c�i�t�i�e�s� �h�a�v�e� �h�a�d� �t�h�e� �i�d�e�a� �t�h�a�t� �a� �p�a�v�e�d� �s�q�u�a�r�e� �i�s� �a� �1�)� �e�a�s�i�e�r� �t�o� �k�e�e�p� �c�l�e�a�n�,� �2�)� �a� �m�a�s�s� �e�v�e�n�t� �c�a�n� �b�e� �h�e�l�d� �o�n� �i�t�,� �3�)� �y�o�u� �c�a�n

�c�o�n�v�e�n�i�e�n�t�l�y� �p�a�r�k� �y�o�u�r� �c�a�r�.� �T�h�e� �p�r�o�c�e�s�s� �o�f� �"�u�r�b�a�n� �s�p�r�a�w�l�"� �c�o�n�t�i�n�u�e�s� �u�n�a�b�a�t�e�d�,� �w�i�t�h� �r�u�r�a�l� �a�r�e�a�s� �b�e�c�o�m�i�n�g� �s�u�b�u�r�b�a�n�,� �"�c�u�b�e�"� �d�r�i�v�e�w�a�y�s� �b�e�i�n�g

�l�a�i�d� �a�r�o�u�n�d� �h�o�u�s�e�s�,� �a�n�d� �g�a�r�d�e�n�s� �b�e�i�n�g� �r�e�p�l�a�c�e�d� �b�y� �f�o�i�l�-�l�i�n�e�d� �a�n�d� �w�h�i�t�e� �p�e�b�b�l�e�-�s�t�r�e�w�n� �c�r�e�a�t�i�o�n�s�.

�T�h�e�s�e� �t�r�e�n�d�s� �m�a�k�e� �h�e�a�t� �w�a�v�e�s� �a�n�d� �u�r�b�a�n� �d�r�o�u�g�h�t� �i�n�c�r�e�a�s�i�n�g�l�y� �s�e�v�e�r�e�,� �a�n�d� �p�r�e�c�i�p�i�t�a�t�i�o�n� �l�e�a�d�s� �t�o� �f�l�o�o�d�i�n�g� �(�r�a�p�i�d� �u�r�b�a�n� �f�l�o�o�d�i�n�g�)� �m�o�r�e� �o�f�t�e�n

�a�n�d� �f�a�s�t�e�r�.� �B�e�c�a�u�s�e� �d�r�o�u�g�h�t� �a�n�d� �f�l�o�o�d�i�n�g� �a�r�e� �a�l�w�a�y�s� �t�w�o� �s�i�d�e�s� �o�f� �t�h�e� �s�a�m�e� �c�o�i�n�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �n�a�t�u�r�a�l� �c�a�u�s�e�s�,� �h�u�m�a�n� �e�c�o�n�o�m�i�c� �a�c�t�i�v�i�t�i�e�s�,

�e�x�c�e�s�s�i�v�e� �l�a�n�d� �r�e�c�l�a�m�a�t�i�o�n� �a�n�d� �i�m�p�r�o�p�e�r� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �h�a�v�e� �a� �h�u�g�e� �i�m�p�a�c�t� �o�n� �t�h�e�i�r� �o�c�c�u�r�r�e�n�c�e�.

�L�e�t�'�s� �l�o�o�k� �a�t� �t�h�e� �d�a�t�a� �(�T�a�b�l�e� �1�)�.� �S�e�e�m�i�n�g�l�y�,� �t�h�e�y� �a�r�e� �n�o�t� �a�l�a�r�m�i�n�g�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �C�S�O�/�B�D�L�,� �b�e�t�w�e�e�n� �2�0�0�3� �a�n�d� �2�0�2�0� �t�h�e� �s�h�a�r�e� �o�f� �b�u�i�l�t�-�u�p

�a�n�d� �u�r�b�a�n�i�z�e�d� �a�r�e�a� �i�n� �P�o�l�a�n�d� �i�n�c�r�e�a�s�e�d� �b�y� �o�n�l�y� �1� �p�e�r�c�e�n�t�a�g�e� �p�o�i�n�t�.

�S�p�e�c�i�f�i�c�a�t�i�o�n
�2�0�0�3�2�0�0�5�2�0�1�0�2�0�1�5�2�0�2�0�g�r�o�w�t�h

�% �% �% �% �% �p�.�p�.�k�m�2

�S�h�a�r�e� �o�f� �b�u�i�l�t�-�u�p� �a�n�d� �u�r�b�a�n�i�z�e�d� �a�r�e�a� �i�n� �t�o�t�a�l� �a�r�e�a�4�,�6 �4�,�7 �5�,�0 �5�,�3 �5�,�6 �1�,�0�3�1�2�7

�T�a�b�.� �1�.� �S�h�a�r�e� �o�f� �b�u�i�l�t�-�u�p� �a�n�d� �u�r�b�a�n�i�z�e�d� �a�r�e�a� �i�n� �t�o�t�a�l� �a�r�e�a� �i�n� �P�o�l�a�n�d� �f�r�o�m� �2�0�0�3� �t�o� �2�0�2�0

�S�o�u�r�c�e�:� �o�w�n� �c�o�m�p�i�l�a�t�i�o�n� �b�a�s�e�d� �o�n� �C�S�O� �a�n�d� �L�D�B� �d�a�t�a

�H�o�w�e�v�e�r�,� �i�n� �p�r�a�c�t�i�c�e�,� �t�h�i�s� �m�e�a�n�s� �t�h�a�t� �i�n� �1�7� �y�e�a�r�s� �t�h�e�r�e� �h�a�s� �b�e�e�n� �a�s� �m�u�c�h� �"�c�o�n�c�r�e�t�e�d�"� �a�r�e�a� �a�s� �i�f� �n�e�a�r�l�y� �1�0� �a�d�d�i�t�i�o�n�a�l� �c�i�t�i�e�s� �t�h�e� �s�i�z�e� �o�f� �K�r�a�k�o�w

�h�a�d� �a�p�p�e�a�r�e�d�!� �(�w�i�t�h� �a�n� �a�r�e�a� �o�f� �3�2�7� �s�q�u�a�r�e� �k�i�l�o�m�e�t�e�r�s� �e�a�c�h�)�.� �C�a�n� �y�o�u� �i�m�a�g�i�n�e� �t�h�e�m� �o�n� �a� �m�a�p� �o�f� �P�o�l�a�n�d�?

�W�h�a�t� �d�o�e�s� �t�h�e� �i�n�c�r�e�a�s�e� �i�n� �b�u�i�l�t�-�u�p� �a�n�d� �u�r�b�a�n�i�z�e�d� �a�r�e�a� �a�n�d� �u�r�b�a�n� �d�r�o�u�g�h�t� �h�a�v�e� �i�n� �c�o�m�m�o�n�?� �O�n� �a� �s�e�a�l�e�d� �s�u�r�f�a�c�e� �(�b�u�i�l�t� �u�p� �w�i�t�h� �b�u�i�l�d�i�n�g�s�,� �f�r�o�m

�p�a�r�k�i�n�g� �l�o�t�s�,� �f�r�o�m� �s�t�r�e�e�t�s� �a�n�d� �s�i�d�e�w�a�l�k�s�)�,� �r�a�i�n�w�a�t�e�r� �r�u�n�s� �o�f�f� �i�n�s�t�e�a�d� �o�f� �s�o�a�k�i�n�g� �i�n�.� �B�o�t�h� �t�h�e� �t�e�r�r�a�i�n� �a�n�d� �(�p�e�r�h�a�p�s� �e�s�p�e�c�i�a�l�l�y�)� �t�h�e� �d�e�g�r�e�e� �o�f

�s�e�a�l�i�n�g� �a�r�e� �i�m�p�o�r�t�a�n�t� �(�F�i�g�u�r�e� �1�)�.� �I�n� �v�e�r�y� �t�i�g�h�t� �a�r�e�a�s�,� �r�u�n�o�f�f� �c�a�n� �e�x�c�e�e�d� �8�5�%�.� �W�h�a�t� �e�l�s�e� �i�s� �w�o�r�t�h� �p�a�y�i�n�g� �a�t�t�e�n�t�i�o�n� �t�o� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �u�r�b�a�n
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�d�r�o�u�g�h�t�?� �B�e�a�u�t�i�f�u�l�l�y� �m�a�i�n�t�a�i�n�e�d�,� �f�r�e�q�u�e�n�t�l�y� �m�o�w�e�d� �l�a�w�n�s� �t�a�k�e� �i�n� �m�u�c�h� �l�e�s�s� �r�a�i�n�w�a�t�e�r� �t�h�a�n� �w�i�l�d�f�l�o�w�e�r� �l�a�w�n�s�,� �t�h�e� �w�a�t�e�r� �m�o�s�t�l�y� �r�u�n�s� �o�f�f� �t�h�e�m

�a�n�d� �t�h�e�y� �o�f�t�e�n� �n�e�e�d� �w�a�t�e�r�i�n�g� �t�h�e� �v�e�r�y� �s�e�c�o�n�d� �d�a�y� �a�f�t�e�r� �a� �r�a�i�n�.

�F�i�g�.� �1�.� �D�e�g�r�a�d�a�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r� �c�y�c�l�e� �a�s� �s�o�i�l� �s�e�a�l�i�n�g� �i�n�c�r�e�a�s�e�s

�S�o�u�r�c�e�:� �c�o�m�p�i�l�e�d� �f�r�o�m�:� �h�t�t�p�s�:�/�/�w�w�w�.�e�p�a�.�g�o�v�/�g�r�e�e�n�i�n�g�e�p�a�/�e�p�a�-�f�a�c�i�l�i�t�y�-�s�t�o�r�m�w�a�t�e�r�-�m�a�n�a�g�e�m�e�n�t� �,� �i�c�o�n�s� �h�t�t�p�s�:�/�/�w�w�w�.�f�l�a�t�i�c�o�n�.�c�o�m�/�a�u�t�h�o�r�s�/�p�a�u�s�e�0�8

�(�C�C� �B�Y� �3�.�0�)�.� �P�r�o�s�:� �T�.� �B�e�r�g�i�e�r�,� �E�.� �B�u�r�s�z�t�a�-�A�d�a�m�i�a�k�,� �W�.� �F�i�a�B�k�i�e�w�i�c�z�,� �P�.�P�.� �M�a�B�e�c�k�i�,� �M�.� �O�w�s�i�a�n�y�,� �K�.� �R�o�s�i�e�k�,� �S�.�M�.� �R�y�b�i�c�k�i�,� �E�.� �W�o�j�c�i�e�c�h�o�w�s�k�a�:� �U�r�b�a�n� �W�a�t�e�r

�F�o�o�t�p�r�i�n�t� �-� �R�a�t�i�o�n�a�l�i�z�i�n�g� �t�h�e� �U�s�e� �o�f� �W�a�t�e�r� �R�e�s�o�u�r�c�e�s� �i�n� �U�r�b�a�n�i�z�e�d� �A�r�e�a�s�.� �G�u�i�d�e�b�o�o�k� �f�o�r� �M�u�n�i�c�i�p�a�l�i�t�i�e�s� �(�K�r�a�k�o�w�:� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �M�u�n�i�c�i�p�a�l�i�t�i�e�s� �P�o�l�i�s�h

�N�e�t�w�o�r�k� �"�E�n�e�r�g�i�e� �C�i�t�e�s�"�,� �2�0�1�9�)

�h�t�t�p�:�/�/�w�w�w�.�s�l�a�d�w�o�d�n�y�m�i�a�s�t�.�p�l�/�i�m�a�g�e�s�/�2�0�1�9�/�2�0�1�9�1�1�0�8�/�R�a�c�j�o�n�a�l�i�a�c�j�a�_�w�y�k�o�r�z�y�s�t�a�n�i�a�_�z�a�s�o�b�%�C�3�%�B�3�w�_�w�o�d�n�y�c�h�_�n�a�_�t�e�r�e�n�a�c�h�_�z�u�r�b�a�n�i�z�o�w�a�n�y�c�h�.�p

�d�f�,� �a�c�c�e�s�s�e�d� �(�3�1�.�0�7�.�2�0�2�3�)

�M�a�n�y� �P�o�l�i�s�h� �c�i�t�i�e�s� �a�r�e� �t�a�k�i�n�g� �s�t�e�p�s� �t�o� �u�n�s�e�a�l� �s�u�r�f�a�c�e�s� �a�n�d� �m�a�n�a�g�e� �r�a�i�n�w�a�t�e�r�.� �I�n� �s�i�m�p�l�e� �t�e�r�m�s�,� �t�w�o� �m�a�i�n� �c�u�r�r�e�n�t�s� �c�a�n� �b�e� �s�a�i�d� �(�F�i�g�u�r�e� �2�)�.� �A�t� �t�h�e
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�s�a�m�e� �t�i�m�e�,� �t�h�e� �w�a�t�e�r� �s�t�o�r�e�d� �i�n� �t�h�e� �t�a�n�k�s� �c�a�n� �b�e� �i�n�t�e�n�d�e�d� �f�o�r� �l�a�t�e�r� �u�s�e�.� �H�e�r�e� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �n�o�t�e� �a� �d�i�c�h�o�t�o�m�y�:� �t�h�e� �a�p�p�r�o�a�c�h� �t�h�a�t� �i�s� �s�t�i�l�l

�d�o�m�i�n�a�n�t�,� �i�.�e�.� �d�r�a�i�n�a�g�e� �o�f� �r�a�i�n�w�a�t�e�r�,� �a�n�d� �i�n� �o�p�p�o�s�i�t�i�o�n� �t�o� �i�t�,� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �r�a�i�n�w�a�t�e�r� �a�s� �c�l�o�s�e� �a�s� �p�o�s�s�i�b�l�e� �t�o� �w�h�e�r�e� �t�h�e� �r�a�i�n�f�a�l�l� �o�c�c�u�r�s�.� �I�n

�s�u�m�m�a�r�y�,� �t�h�e� �d�i�s�c�h�a�r�g�e� �o�f� �r�a�i�n�w�a�t�e�r� �i�s� �n�o�t� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �i�t�s� �m�a�n�a�g�e�m�e�n�t� �(�a�l�t�h�o�u�g�h� �o�n�e� �c�a�n� �f�i�n�d� �d�i�f�f�e�r�e�n�t� �d�i�v�i�s�i�o�n�s� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e�)�.

�F�i�g�.� �2�.� �M�a�n�a�g�e�m�e�n�t� �o�f� �r�a�i�n�w�a�t�e�r

�S�o�u�r�c�e�:� �o�w�n� �e�l�a�b�o�r�a�t�i�o�n

�A�t�t�e�m�p�t�s� �t�o� �c�o�u�n�t�e�r� �d�r�o�u�g�h�t� �i�n� �t�h�e� �c�i�t�y� �c�a�n� �-� �a�n�d� �s�h�o�u�l�d� �-� �b�e� �o�n� �a� �v�a�r�i�e�t�y� �o�f� �s�c�a�l�e�s�,� �b�u�t� �t�h�i�s� �c�o�l�u�m�n� �c�h�o�o�s�e�s� �t�o� �f�o�c�u�s� �o�n� �a�c�t�i�o�n�s� �t�h�a�t� �a�n�y

�r�e�s�i�d�e�n�t� �c�a�n� �t�a�k�e� �t�h�a�t� �c�o�n�t�r�i�b�u�t�e� �t�o� �r�e�d�u�c�i�n�g� �t�h�e�i�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�e�s�s�u�r�e� �a�n�d� �p�r�e�v�e�n�t�i�n�g� �d�r�o�u�g�h�t�.� �O�f� �c�o�u�r�s�e�,� �a� �l�o�t� �d�e�p�e�n�d�s� �o�n� �w�h�e�r�e� �a

�p�e�r�s�o�n� �l�i�v�e�s�,� �b�u�t� �y�o�u� �s�h�o�u�l�d� �a�l�w�a�y�s� �t�r�y�.

�I�n� �s�i�n�g�l�e�-�f�a�m�i�l�y� �h�o�u�s�i�n�g�:

�C�o�l�l�e�c�t�i�n�g� �r�a�i�n�w�a�t�e�r� �f�r�o�m� �t�h�e� �r�o�o�f� �o�f� �t�h�e� �b�u�i�l�d�i�n�g� �f�o�r� �w�a�t�e�r�i�n�g� �p�l�a�n�t�s� �i�n� �t�h�e� �g�a�r�d�e�n� �(�s�a�v�i�n�g� �o�n� �w�a�t�e�r� �b�i�l�l�s�)�;

�c�h�a�n�g�i�n�g� �t�h�e� �w�a�y� �p�l�a�n�t�s� �a�r�e� �p�l�a�n�t�e�d� �(�a�l�w�a�y�s� �i�n� �h�o�l�e�s�,� �d�e�p�r�e�s�s�i�o�n�s�,� �s�o� �t�h�a�t� �r�a�i�n�w�a�t�e�r� �d�o�e�s� �n�o�t� �r�u�n� �o�f�f� �s�o� �q�u�i�c�k�l�y�)�;

�T�u�r�n�i�n�g� �l�a�w�n�s� �i�n�t�o� �p�e�r�e�n�n�i�a�l� �g�a�r�d�e�n�s�,� �o�r�n�a�m�e�n�t�a�l� �g�r�a�s�s�e�s�,� �e�t�c�.� �-� �T�h�e�y� �a�r�e� �b�e�a�u�t�i�f�u�l� �a�n�d� �r�e�q�u�i�r�e� �l�e�s�s� �m�a�i�n�t�e�n�a�n�c�e� �t�h�a�n� �a� �l�a�w�n�;

�R�e�m�o�v�i�n�g� �t�h�e� �f�i�l�m� �-� �u�s�i�n�g� �c�o�v�e�r� �p�l�a�n�t�s�;

�U�s�i�n�g� �n�a�t�u�r�a�l� �m�a�t�e�r�i�a�l�s� �t�o� �r�e�d�u�c�e� �e�v�a�p�o�r�a�t�i�o�n� �a�n�d� �w�e�e�d� �g�r�o�w�t�h�,� �s�u�c�h� �a�s� �c�o�c�o�n�u�t� �m�a�t�s�,� �c�a�r�d�b�o�a�r�d� �b�o�x�e�s� �(�a�n�d� �p�r�e�f�e�r�a�b�l�y� �b�o�t�h�)�;

�L�e�s�s� �f�r�e�q�u�e�n�t� �m�o�w�i�n�g� �o�f� �l�a�w�n�s�;

�a�b�a�n�d�o�n� �t�h�e� �u�s�e� �o�f� �a�r�t�i�f�i�c�i�a�l� �f�e�r�t�i�l�i�z�e�r�s�,� �w�h�i�c�h� �c�a�u�s�e� �r�a�p�i�d� �g�r�o�w�t�h� �o�f� �t�h�e� �g�r�e�e�n� �p�a�r�t�,� �b�u�t� �s�h�a�l�l�o�w� �r�o�o�t�i�n�g�,� �i�n� �f�a�v�o�r� �o�f� �b�i�o�f�e�r�t�i�l�i�z�e�r�s� �t�h�a�t

�p�r�o�m�o�t�e� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �g�r�o�w�t�h� �o�f� �p�l�a�n�t� �r�o�o�t�s�,� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �g�r�o�w�t�h� �o�f� �t�h�e� �g�r�e�e�n� �p�a�r�t�,� �s�o� �t�h�a�t� �t�h�e� �l�a�w�n� �c�a�n� �b�e� �m�o�w�e�d� �l�e�s�s

�o�f�t�e�n� �a�n�d� �i�s� �m�o�r�e� �r�e�s�i�s�t�a�n�t� �t�o� �d�r�y�i�n�g� �o�u�t�;

�i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �r�a�i�n� �g�a�r�d�e�n�s� �(�a�b�s�o�l�u�t�e�l�y� �n�o�t� �p�o�n�d�s�)�;



�U�s�i�n�g� �w�a�t�e�r� �f�r�o�m� �w�a�s�h�i�n�g� �v�e�g�e�t�a�b�l�e�s� �i�n� �t�h�e� �k�i�t�c�h�e�n� �t�o� �w�a�t�e�r� �p�l�a�n�t�s� �a�t� �h�o�m�e� �o�r� �o�n� �t�h�e� �t�e�r�r�a�c�e�;

�A�b�a�n�d�o�n�i�n�g� �t�h�e� �i�l�l�e�g�a�l� �d�i�s�c�h�a�r�g�e� �o�f� �r�a�i�n�w�a�t�e�r� �i�n�t�o� �s�e�w�e�r�s� �o�r� �r�o�a�d�s�i�d�e� �d�i�t�c�h�e�s� �i�n� �f�a�v�o�r� �o�f� �m�a�n�a�g�i�n�g� �i�t� �o�n� �t�h�e� �p�l�o�t� �(�t�h�r�o�u�g�h� �c�o�l�l�e�c�t�i�o�n

�o�r� �i�n�f�i�l�t�r�a�t�i�o�n�)�.

�D�r�o�u�g�h�t� �i�n� �t�h�e� �c�i�t�y�,� �i�n� �d�e�n�s�e� �c�o�l�l�e�c�t�i�v�e� �h�o�u�s�i�n�g�,� �a�l�s�o� �f�i�n�d�s� �n�u�m�e�r�o�u�s� �o�p�p�o�n�e�n�t�s�.� �A�d�m�i�t�t�e�d�l�y�,� �t�h�e�r�e� �a�r�e� �f�e�w�e�r� �o�p�p�o�r�t�u�n�i�t�i�e�s�,� �b�u�t� �t�h�a�t� �d�o�e�s�n�'�t

�m�e�a�n� �t�h�e�r�e� �a�r�e�n�'�t� �a�n�y�.

�I�n� �c�o�l�l�e�c�t�i�v�e� �h�o�u�s�i�n�g� �(�b�l�o�c�k�s� �o�f� �f�l�a�t�s�)�:

�C�h�e�c�k�i�n�g� �w�h�e�t�h�e�r� �t�h�e� �c�o�o�p�e�r�a�t�i�v�e�/�c�o�m�m�u�n�i�t�y�/�m�a�n�a�g�e�r� �h�a�s� �a� �p�o�l�i�c�y� �f�o�r� �g�r�e�e�n�e�r�y� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �w�h�e�t�h�e�r� �i�t� �i�s� �i�n� �l�i�n�e� �w�i�t�h� �t�h�e� �c�i�t�y�'�s

�r�u�l�e�s� �(�f�r�e�q�u�e�n�c�y� �a�n�d� �h�e�i�g�h�t� �o�f� �m�o�w�i�n�g�,� �t�i�m�i�n�g� �o�f� �f�i�r�s�t� �m�o�w�i�n�g�)�;

�D�e�m�a�n�d� �t�h�a�t� �r�e�c�o�r�d�s� �b�e� �c�h�a�n�g�e�d� �i�n� �f�a�v�o�r� �o�f� �g�r�e�e�n�e�r� �o�n�e�s�;� �s�e�e� �i�f� �f�l�o�w�e�r� �m�e�a�d�o�w�s�,� �r�a�i�n� �g�a�r�d�e�n�s�,� �m�o�w�i�n�g� �o�n�l�y� �5�0� �c�m� �f�r�o�m� �t�h�e� �c�u�r�b�,

�s�h�r�u�b�b�e�r�y� �i�n�s�t�e�a�d� �o�f� �l�a�w�n�s� �(�e�.�g�.�,� �g�r�o�u�n�d� �c�o�v�e�r� �r�o�s�e�s�,� �c�o�l�o�r�f�u�l� �b�a�r�b�e�r�r�i�e�s� �a�n�d� �o�t�h�e�r� �l�o�w� �s�h�r�u�b�s�)� �c�a�n� �b�e� �i�n�t�r�o�d�u�c�e�d�;� �p�e�r�h�a�p�s� �a

�n�e�i�g�h�b�o�r�h�o�o�d� �p�l�a�n�t�i�n�g� �c�a�m�p�a�i�g�n�;

�T�u�r�n�i�n�g� �t�h�e� �b�a�l�c�o�n�y� �i�n�t�o� �a� �g�r�e�e�n� �o�a�s�i�s�,� �b�u�t� �t�r�y� �t�o� �w�a�t�e�r� �t�h�e� �p�l�a�n�t�s� �w�i�t�h� �w�a�t�e�r� �f�r�o�m� �w�a�s�h�i�n�g� �f�r�u�i�t�s� �a�n�d� �v�e�g�e�t�a�b�l�e�s�,� �r�i�n�s�i�n�g� �r�i�c�e� �o�r

�p�o�t�a�t�o�e�s� �(�j�u�s�t� �m�a�k�e� �a� �h�a�b�i�t� �o�f� �w�a�s�h�i�n�g� �t�h�e�m� �i�n� �a� �b�o�w�l�)�;

�t�o� �s�e�e� �i�f� �t�h�e�r�e� �i�s� �a� �p�r�o�g�r�a�m� �i�n� �t�h�e� �c�i�t�y� �t�o� �c�r�e�a�t�e� �c�o�m�m�u�n�i�t�y� �g�a�r�d�e�n�s�,� �m�a�y�b�e� �t�h�i�s� �w�i�l�l� �c�r�e�a�t�e� �a� �c�o�m�m�o�n�,� �f�r�i�e�n�d�l�y� �s�p�a�c�e� �i�n� �a� �c�l�o�s�e

�n�e�i�g�h�b�o�r�h�o�o�d�;

�S�u�b�m�i�t�t�i�n�g� �g�r�e�e�n� �p�r�o�j�e�c�t�s� �t�o� �t�h�e� �c�i�v�i�c� �b�u�d�g�e�t�.

�H�e�a�t� �w�a�v�e�s� �a�n�d� �d�r�o�u�g�h�t� �i�n� �t�h�e� �c�i�t�y� �a�r�e� �b�e�c�o�m�i�n�g� �a� �r�e�a�l� �p�r�o�b�l�e�m� �t�h�a�t� �a�f�f�e�c�t�s� �t�h�e� �q�u�a�l�i�t�y� �o�f� �l�i�f�e� �a�n�d� �w�e�l�l�-�b�e�i�n�g� �o�f� �r�e�s�i�d�e�n�t�s�.� �T�h�e� �b�e�s�t� �w�a�y� �t�o

�r�e�s�p�o�n�d� �t�o� �t�h�e�s�e� �p�r�o�b�l�e�m�s� �i�s� �t�o� �i�n�t�r�o�d�u�c�e� �s�u�s�t�a�i�n�a�b�l�e� �r�a�i�n�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�s� �i�n� �t�h�e� �c�i�t�y� �b�a�s�e�d� �o�n� �b�l�u�e�-�g�r�e�e�n� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �.� �E�v�e�r�y

�r�e�s�i�d�e�n�t� �c�a�n� �m�a�k�e� �a�n� �e�f�f�o�r�t� �t�o� �c�o�n�t�r�i�b�u�t�e� �l�e�s�s� �t�o� �u�r�b�a�n� �d�r�a�i�n�a�g�e� �a�n�d� �t�h�e�r�e�f�o�r�e� �u�r�b�a�n� �d�r�o�u�g�h�t�.

�D�r�.� �K�s�y�m�e�n�a� �R�o�s�i�e�k� �-� �r�e�s�e�a�r�c�h�e�r�,� �t�e�a�c�h�e�r�,� �e�m�p�l�o�y�e�e� �o�f� �t�h�e� �C�r�a�c�o�w� �U�n�i�v�e�r�s�i�t�y� �o�f� �E�c�o�n�o�m�i�c�s�,� �i�n� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �S�u�s�t�a�i�n�a�b�l�e� �D�e�v�e�l�o�p�m�e�n�t� �F�i�n�a�n�c�e�.

�M�e�m�b�e�r� �o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �E�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �R�e�s�o�u�r�c�e� �E�c�o�n�o�m�i�s�t�s�.� �A� �c�o�n�t�r�i�b�u�t�o�r� �t�o� �t�h�e� �O�E�E�S� �W�a�t�e�r�L�a�b� �t�h�i�n�k� �t�a�n�k�.� �H�e� �s�p�e�c�i�a�l�i�z�e�s� �i�n� �s�u�s�t�a�i�n�a�b�l�e

�d�e�v�e�l�o�p�m�e�n�t� �i�s�s�u�e�s�,� �w�i�t�h� �a� �p�a�r�t�i�c�u�l�a�r� �i�n�t�e�r�e�s�t� �i�n� �t�h�e� �c�i�t�y�'�s� �e�c�o�s�y�s�t�e�m�s�,� �b�l�u�e� �a�n�d� �g�r�e�e�n� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�.� �S�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �f�r�o�m� �a�n� �e�c�o�n�o�m�i�c

�p�e�r�s�p�e�c�t�i�v�e� �i�n� �a�n� �e�r�a� �o�f� �c�l�i�m�a�t�e� �t�r�a�n�s�i�t�i�o�n�,� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�s�t�s� �a�n�d� �b�e�n�e�f�i�t�s� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �t�h�e� �C�i�r�c�u�l�a�r� �E�c�o�n�o�m�y�,� �c�o�m�m�o�n� �g�o�o�d�s� �a�n�d� �t�h�e� �i�m�p�a�c�t� �o�f

�R�e�v�o�l�u�t�i�o�n� �4�.�0� �o�n� �t�h�e� �p�u�b�l�i�c� �s�e�c�t�o�r� �a�r�e� �t�h�e� �s�u�b�j�e�c�t� �o�f� �c�u�r�r�e�n�t� �r�e�s�e�a�r�c�h�.

�S�h�e� �h�a�s� �a�u�t�h�o�r�e�d� �a�n�d� �c�o�-�a�u�t�h�o�r�e�d� �n�e�a�r�l�y� �1�0�0� �s�c�i�e�n�t�i�f�i�c� �a�r�t�i�c�l�e�s� �a�n�d� �s�c�i�e�n�t�i�f�i�c� �m�o�n�o�g�r�a�p�h�s�,� �a�s� �w�e�l�l� �a�s� �p�u�b�l�i�c�a�t�i�o�n�s� �i�n� �p�r�o�f�e�s�s�i�o�n�a�l� �j�o�u�r�n�a�l�s�.� �P�a�r�t�i�c�i�p�a�n�t

�o�f� �i�n�t�e�r�n�a�t�i�o�n�a�l� �c�o�n�g�r�e�s�s�e�s� �i�n� �t�h�e� �U�S�,� �E�u�r�o�p�e�,� �J�a�p�a�n� �a�n�d� �S�o�u�t�h� �A�m�e�r�i�c�a�.� �H�e� �h�a�s� �b�e�e�n� �w�o�r�k�i�n�g� �w�i�t�h� �r�e�s�e�a�r�c�h� �c�e�n�t�e�r�s� �i�n� �J�a�p�a�n� �f�o�r� �y�e�a�r�s�.� �I�n�v�o�l�v�e�d� �a�s� �a�n

�e�x�p�e�r�t� �i�n� �n�a�t�i�o�n�a�l� �a�n�d� �i�n�t�e�r�n�a�t�i�o�n�a�l� �p�r�o�j�e�c�t�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �e�c�o�n�o�m�i�c� �a�s�p�e�c�t�s� �o�f� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �i�n�c�l�u�d�i�n�g� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �c�l�i�m�a�t�e� �c�h�a�n�g�e

�a�d�a�p�t�a�t�i�o�n�.

�I�n� �t�h�e� �a�r�t�i�c�l�e�,� �I� �u�s�e�d�,� �a�m�o�n�g� �o�t�h�e�r�s�.� �F�r�o�m� �t�h�e� �w�o�r�k�s�:



�h�t�t�p�s�:�/�/�c�l�i�m�a�t�e�.�c�o�p�e�r�n�i�c�u�s�.�e�u�/�e�x�t�r�e�m�e�-�h�e�a�t�-�w�i�d�e�s�p�r�e�a�d�-�d�r�o�u�g�h�t�-�t�y�p�i�f�y�-�e�u�r�o�p�e�a�n�-�c�l�i�m�a�t�e�-�2�0�2�2� �(�a�c�c�e�s�s�e�d� �2�6�.�0�7�.�2�0�2�3�)

�h�t�t�p�s�:�/�/�c�l�i�m�a�t�e�.�c�o�p�e�r�n�i�c�u�s�.�e�u�/�e�u�r�o�p�e�a�n�-�h�e�a�t�w�a�v�e�-�j�u�l�y�-�2�0�2�3�-�l�o�n�g�e�r�-�t�e�r�m�-�c�o�n�t�e�x�t� �(�a�c�c�e�s�s�e�d� �2�6�.�0�7�.�2�0�2�3�)

�h�t�t�p�s�:�/�/�f�l�o�o�d�l�i�s�t�.�c�o�m�/�e�u�r�o�p�e�,�(�a�c�c�e�s�s�e�d� �2�6�.�0�7�.�2�0�2�3�)

�R�a�i�n� �g�a�r�d�e�n� �i�n� �5� �s�t�e�p�s� �h�t�t�p�:�/�/�w�w�w�.�g�d�m�e�l�.�p�l�/�i�m�a�g�e�s�/�d�o�k�u�m�e�n�t�y�/�9�-�o�g�r�o�d�-�d�e�s�z�c�z�o�w�y�-�w�-�5�-�k�r�o�k�a�c�h�.�p�d�f� �(�a�c�c�e�s�s�e�d� �J�u�l�y� �3�1�,� �2�0�2�3�)�.

�B�l�u�e�-�G�r�e�e�n� �I�n�f�r�a�s�t�r�u�c�t�u�r�e� �f�o�r� �M�i�t�i�g�a�t�i�n�g� �C�l�i�m�a�t�e� �C�h�a�n�g�e� �i�n� �C�i�t�i�e�s� �-� �T�e�c�h�n�i�c�a�l� �C�a�t�a�l�o�g�u�e�,� �S�e�n�d�z�i�m�i�r� �F�o�u�n�d�a�t�i�o�n� �2�0�1�9� �,

�h�t�t�p�s�:�/�/�s�e�n�d�z�i�m�i�r�.�o�r�g�.�p�l�/�p�u�b�l�i�k�a�c�j�e�/�b�l�e�k�i�t�n�o�-�z�i�e�l�o�n�a�-�i�n�f�r�a�s�t�r�u�k�t�u�r�a�-�k�a�t�a�l�o�g�-�t�e�c�h�n�i�c�z�n�y�,� �G�r�e�e�n�-�B�l�u�e� �I�n�f�r�a�s�t�r�u�c�t�u�r�e� �C�a�t�a�l�o�g�u�e�.� �P�a�r�t� �I�I�.� �G�u�i�d�e�l�i�n�e�s

�a�n�d� �S�o�l�u�t�i�o�n�s�,� �M�u�n�i�c�i�p�a�l� �W�a�t�e�r�w�o�r�k�s� �a�n�d� �S�e�w�e�r�a�g�e� �i�n� �B�y�d�g�o�s�z�c�z�,� �2�0�1�7�,

�h�t�t�p�:�/�/�w�w�w�.�m�w�i�k�.�b�y�d�g�o�s�z�c�z�.�p�l�/�i�n�d�e�x�.�p�h�p�/�2�0�1�2�-�0�8�-�0�6�-�0�6�-�2�0�-�2�2�/�4�7�0�-�k�a�t�a�l�o�g�-�z�i�e�l�o�n�o�-�n�i�e�b�i�e�s�k�i� �a�n�d� �K�.� �L�e�j�c�u�[�,� �E�.� �B�u�r�s�z�t�a�-�A�d�a�m�i�a�k�,� �K�.

�W�r�ó�b�l�e�w�s�k�a�,� �M�.� �S�p�i�t�a�l�n�i�a�k�,� �D�.� �M�a�r�c�z�a�k�,� �J�.� �M�i�s�i�e�w�i�c�z�,� �J�.� �D�o�b�r�z�a�D�s�k�a�,� �H�.� �O�r�z�e�s�z�y�n�a�,� �C�a�t�a�l�o�g� �o�f� �G�o�o�d� �P�r�a�c�t�i�c�e�s�,� �C�h�.� �I�I� �-� �P�r�i�n�c�i�p�l�e�s� �f�o�r� �S�u�s�t�a�i�n�a�b�l�e

�S�t�o�r�m�w�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �i�n� �t�h�e� �B�u�i�l�t�-�U�p� �A�r�e�a�,� �2�0�2�0� �,� �h�t�t�p�s�:�/�/�w�w�w�.�w�r�o�c�l�a�w�.�p�l�/�z�i�e�l�o�n�y�-�w�r�o�c�l�a�w�/�k�a�t�a�l�o�g�-�d�o�b�r�y�c�h�-�p�r�a�k�t�y�k�-�z�l�a�p�-�d�e�s�z�c�z�,�(�a�c�c�e�s�s�e�d

�3�1�-�0�7�-�2�0�2�3�)�.

https://climate.copernicus.eu/extreme-heat-widespread-drought-typify-european-climate-2022
https://climate.copernicus.eu/european-heatwave-july-2023-longer-term-context
https://floodlist.com/europe
http://www.gdmel.pl/images/dokumenty/9-ogrod-deszczowy-w-5-krokach.pdf
https://sendzimir.org.pl/publikacje/blekitno-zielona-infrastruktura-katalog-techniczny
https://sendzimir.org.pl/publikacje/blekitno-zielona-infrastruktura-katalog-techniczny
http://www.mwik.bydgoszcz.pl/index.php/2012-08-06-06-20-22/470-katalog-zielono-niebieski
https://www.wroclaw.pl/zielony-wroclaw/katalog-dobrych-praktyk-zlap-deszcz


�E�S�G� �R�A�T�I�N�G�S� �-� �D�R�A�F�T� �E�U� �R�E�G�U�L�A�T�I�O�N
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �M�a�r�t�a� �S�a�r�a�c�y�n

�T�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �a�s� �p�a�r�t� �o�f� �i�t�s� �w�o�r�k� �o�n� �t�h�e� �s�u�s�t�a�i�n�a�b�l�e� �f�i�n�a�n�c�e� �p�a�c�k�a�g�e�,� �i�s� �w�o�r�k�i�n�g� �i�n� �m�u�l�t�i�p�l�e� �w�a�y�s�.� �O�n� �t�h�e� �o�n�e� �h�a�n�d�,� �w�e� �h�a�v�e

�e�x�t�e�n�s�i�v�e� �r�e�g�u�l�a�t�i�o�n� �o�f� �n�o�n�-�f�i�n�a�n�c�i�a�l� �d�i�s�c�l�o�s�u�r�e�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �C�S�R�D� �a�s� �a� �f�l�a�g�s�h�i�p� �p�r�o�j�e�c�t�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �a� �n�u�m�b�e�r� �o�f� �o�t�h�e�r� �a�c�t�i�v�i�t�i�e�s

�d�e�d�i�c�a�t�e�d� �t�o� �s�u�s�t�a�i�n�a�b�i�l�i�t�y� �i�n� �t�h�e� �b�r�o�a�d�e�r� �f�i�n�a�n�c�i�a�l� �s�e�c�t�o�r� �a�r�e� �u�n�d�e�r�w�a�y�.� �O�n�e� �o�f� �t�h�e� �r�e�g�u�l�a�t�e�d� �i�s�s�u�e�s� �i�s� �E�S�G� �r�a�t�i�n�g�s� �-� �e�n�v�i�r�o�n�m�e�n�t�a�l

�(�E�n�v�i�r�o�n�m�e�n�t�a�l�)�,� �s�o�c�i�a�l� �(�S�o�c�i�a�l�)� �a�n�d� �c�o�r�p�o�r�a�t�e� �g�o�v�e�r�n�a�n�c�e� �(�G�o�u�v�e�r�n�a�n�c�e�)� �f�a�c�t�o�r�s�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �I�s�s�u�e� �1�6�/�2�0�2�3

�T�a�g�s�:� �C�S�R�D�,� �E�S�G� �r�a�t�i�n�g�s�,� �K�E�,� �s�u�s�t�a�i�n�a�b�i�l�i�t�y

https://wodnesprawy.pl/en/from-the-european-commission/
https://wodnesprawy.pl/en/issue-16-2023/
https://wodnesprawy.pl/en/tag/csrd-en/
https://wodnesprawy.pl/en/tag/esg-ratings/
https://wodnesprawy.pl/en/tag/ke-en/
https://wodnesprawy.pl/en/tag/sustainability/


�T�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �a�s� �p�a�r�t� �o�f� �i�t�s� �w�o�r�k� �o�n� �t�h�e� �s�u�s�t�a�i�n�a�b�l�e� �f�i�n�a�n�c�e� �p�a�c�k�a�g�e�,� �i�s� �w�o�r�k�i�n�g� �i�n� �m�u�l�t�i�p�l�e� �w�a�y�s�.� �O�n� �t�h�e� �o�n�e� �h�a�n�d�,� �w�e� �h�a�v�e

�e�x�t�e�n�s�i�v�e� �r�e�g�u�l�a�t�i�o�n� �o�f� �n�o�n�-�f�i�n�a�n�c�i�a�l� �d�i�s�c�l�o�s�u�r�e�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �C�S�R�D� �a�s� �a� �f�l�a�g�s�h�i�p� �p�r�o�j�e�c�t�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �a� �n�u�m�b�e�r� �o�f� �o�t�h�e�r� �a�c�t�i�v�i�t�i�e�s

�d�e�d�i�c�a�t�e�d� �t�o� �s�u�s�t�a�i�n�a�b�i�l�i�t�y� �i�n� �t�h�e� �b�r�o�a�d�e�r� �f�i�n�a�n�c�i�a�l� �s�e�c�t�o�r� �a�r�e� �u�n�d�e�r�w�a�y�.� �O�n�e� �o�f� �t�h�e� �r�e�g�u�l�a�t�e�d� �i�s�s�u�e�s� �i�s� �E�S�G� �r�a�t�i�n�g�s� �-� �e�n�v�i�r�o�n�m�e�n�t�a�l

�(�E�n�v�i�r�o�n�m�e�n�t�a�l�)�,� �s�o�c�i�a�l� �(�S�o�c�i�a�l�)� �a�n�d� �c�o�r�p�o�r�a�t�e� �g�o�v�e�r�n�a�n�c�e� �(�G�o�u�v�e�r�n�a�n�c�e�)� �f�a�c�t�o�r�s�.

�W�h�a�t� �a�r�e� �E�S�G� �r�a�t�i�n�g�s�?

�T�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �E�S�G� �i�n� �t�h�e� �w�o�r�l�d� �o�f� �s�u�s�t�a�i�n�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t� �h�a�s� �b�e�e�n� �g�r�o�w�i�n�g� �i�n� �r�e�c�e�n�t� �y�e�a�r�s�.� �T�h�e� �t�o�p�i�c� �i�n� �t�h�e� �f�i�n�a�n�c�i�a�l� �s�e�c�t�o�r� �i�s� �a� �v�e�r�y

�b�r�o�a�d� �o�n�e� �t�h�a�t� �i�n�c�l�u�d�e�s�.� �r�i�s�k� �a�s�s�e�s�s�m�e�n�t� �i�s�s�u�e�s�,� �i�n�t�e�r�n�a�l� �p�o�l�i�c�i�e�s� �a�n�d� �s�t�r�a�t�e�g�i�e�s�,� �a�s� �w�e�l�l� �a�s� �p�r�o�d�u�c�t�s� �o�f�f�e�r�e�d� �b�y� �b�a�n�k�s� �o�r� �i�n�v�e�s�t�m�e�n�t� �f�u�n�d�s�.� �I�t

�a�l�s�o� �e�x�t�e�n�d�s� �b�e�y�o�n�d� �t�h�e� �b�a�n�k�i�n�g� �w�o�r�l�d� �t�o� �t�h�e� �c�o�r�p�o�r�a�t�e� �l�e�v�e�l�.� �O�n�e� �o�f� �t�h�e� �r�e�l�a�t�e�d� �e�l�e�m�e�n�t�s� �i�s� �E�S�G� �r�a�t�i�n�g�s�.� �I�n� �s�h�o�r�t�,� �t�h�e�y� �c�a�n� �b�e� �c�o�n�s�i�d�e�r�e�d� �a�n

�e�x�t�e�r�n�a�l� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �l�e�v�e�l� �o�f� �s�o�p�h�i�s�t�i�c�a�t�i�o�n� �i�n� �i�m�p�l�e�m�e�n�t�i�n�g� �E�S�G� �f�a�c�t�o�r�s� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�.

�B�y� �d�e�s�i�g�n�,� �r�a�t�i�n�g�s� �a�r�e� �i�n�t�e�n�d�e�d� �t�o� �b�e� �u�n�b�i�a�s�e�d� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �a�s�s�e�s�s� �h�o�w� �s�u�s�t�a�i�n�a�b�l�e� �a� �c�o�m�p�a�n�y� �o�r� �b�a�n�k� �i�s� �i�n� �i�t�s� �o�p�e�r�a�t�i�o�n�s�,� �b�o�t�h� �i�n� �t�e�r�m�s� �o�f

�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �s�o�c�i�a�l� �f�a�c�t�o�r�s� �a�n�d� �i�n� �c�o�m�p�l�i�a�n�c�e� �a�t� �t�h�e� �l�e�v�e�l� �o�f� �p�o�l�i�c�i�e�s� �a�n�d� �p�r�o�c�e�d�u�r�e�s�.� �T�h�e�y� �a�r�e� �s�u�p�p�o�s�e�d� �t�o� �f�o�r�m� �a� �b�a�s�i�s� �f�o�r� �c�o�m�p�a�r�i�n�g

�d�i�f�f�e�r�e�n�t� �e�n�t�i�t�i�e�s� �w�i�t�h� �e�a�c�h� �o�t�h�e�r�.� �O�b�t�a�i�n�i�n�g� �a� �h�i�g�h� �E�S�G� �r�a�t�i�n�g� �i�s� �p�r�e�s�t�i�g�i�o�u�s�,� �a�s� �p�r�o�o�f� �o�f� �t�h�e� �"�g�r�e�e�n�n�e�s�s�"� �a�n�d� �p�r�o�-�s�o�c�i�a�l�i�t�y� �o�f� �t�h�e� �b�u�s�i�n�e�s�s�.

�T�h�u�s�,� �i�t� �i�s� �p�o�t�e�n�t�i�a�l�l�y� �a� �w�a�y� �t�o� �p�r�e�v�e�n�t� �s�u�s�p�i�c�i�o�n� �o�f� �t�h�e� �n�o�t�o�r�i�o�u�s� �r�e�c�e�n�t� �g�r�e�e�n�w�a�s�h�i�n�g�.

�T�h�i�s� �i�s� �w�h�a�t� �E�S�G� �r�a�t�i�n�g�s� �l�o�o�k� �l�i�k�e� �i�n� �t�h�e�o�r�y�.� �W�i�t�h� �p�r�a�c�t�i�c�e�,� �u�n�f�o�r�t�u�n�a�t�e�l�y�,� �i�t� �i�s� �s�o�m�e�w�h�a�t� �d�i�f�f�e�r�e�n�t�.� �F�i�r�s�t�,� �t�h�e�r�e� �a�r�e� �a� �l�o�t� �o�f� �c�o�m�p�a�n�i�e�s� �o�f�f�e�r�i�n�g

�a�n�d� �p�e�r�f�o�r�m�i�n�g� �r�a�t�i�n�g�s� �o�n� �t�h�e� �m�a�r�k�e�t� �t�o�d�a�y�.� �A�s�s�e�s�s�m�e�n�t�s� �a�r�e� �b�o�t�h� �p�a�i�d� �a�n�d� �f�r�e�e�.� �W�h�a�t�'�s� �m�o�r�e�,� �s�o�m�e� �a�r�e� �p�e�r�f�o�r�m�e�d� �a�t� �t�h�e� �r�e�q�u�e�s�t� �o�r� �o�r�d�e�r� �o�f

�t�h�e� �a�s�s�e�s�s�e�d� �e�n�t�i�t�y�,� �w�i�t�h� �i�t�s� �a�c�t�i�v�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� �a�n�d� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�e� �m�a�t�e�r�i�a�l�s� �p�r�o�v�i�d�e�d�.� �O�t�h�e�r�s� �w�i�t�h�o�u�t� �h�i�s� �k�n�o�w�l�e�d�g�e� �b�a�s�e�d� �o�n� �p�u�b�l�i�c�l�y

�a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n�.� �A�s� �y�o�u� �c�a�n� �e�a�s�i�l�y� �g�u�e�s�s�,� �t�h�e�i�r� �q�u�a�l�i�t�y�,� �r�e�l�i�a�b�i�l�i�t�y� �a�n�d�,� �a�b�o�v�e� �a�l�l�,� �c�o�m�p�a�r�a�b�i�l�i�t�y� �v�a�r�i�e�s� �g�r�e�a�t�l�y�.� �I�t� �i�s� �a�l�s�o� �w�o�r�t�h� �n�o�t�i�n�g� �t�h�a�t

�t�h�e� �m�e�t�h�o�d�o�l�o�g�i�e�s� �f�o�r� �p�e�r�f�o�r�m�i�n�g� �E�S�G� �r�a�t�i�n�g�s�,� �t�h�e� �s�c�o�p�e� �a�n�d� �w�e�i�g�h�t�s� �a�s�s�i�g�n�e�d� �t�o� �c�r�i�t�e�r�i�a� �a�r�e� �v�e�r�y� �o�f�t�e�n� �c�o�m�p�a�n�y� �s�e�c�r�e�t�s�.� �T�h�u�s�,� �t�h�e� �r�e�a�s�o�n�s

�f�o�r� �a� �c�o�m�p�a�n�y�'�s� �h�i�g�h� �o�r� �l�o�w� �s�c�o�r�e� �c�a�n�n�o�t� �b�e� �v�e�r�i�f�i�e�d�.

�E�C� �r�e�g�u�l�a�t�i�o�n�s� �f�o�r� �t�r�a�n�s�p�a�r�e�n�c�y� �o�f� �E�S�G� �r�a�t�i�n�g�s

�T�h�e� �a�b�o�v�e� �p�r�o�b�l�e�m�s� �h�a�v�e� �b�e�e�n� �r�e�c�o�g�n�i�z�e�d� �a�t� �t�h�e� �E�u�r�o�p�e�a�n� �l�e�v�e�l�.� �P�r�o�p�o�s�a�l�s� �f�o�r� �s�o�l�v�i�n�g� �a�t� �l�e�a�s�t� �s�o�m�e� �o�f� �t�h�e�m� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �t�h�e� �d�r�a�f�t

�r�e�g�u�l�a�t�i�o�n� �o�n� �t�r�a�n�s�p�a�r�e�n�c�y� �a�n�d� �i�n�t�e�g�r�i�t�y� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l�,� �s�o�c�i�a�l� �a�n�d� �c�o�r�p�o�r�a�t�e� �g�o�v�e�r�n�a�n�c�e� �(�E�S�G�)� �r�a�t�i�n�g� �a�c�t�i�v�i�t�i�e�s�.� �T�h�e� �r�e�g�u�l�a�t�i�o�n� �i�s

�i�n�t�e�n�d�e�d� �t�o� �e�n�s�u�r�e� �n�o�t� �s�o� �m�u�c�h� �c�o�m�p�a�r�a�b�i�l�i�t�y� �a�s� �a� �c�e�r�t�a�i�n� �t�r�a�n�s�p�a�r�e�n�c�y� �o�f� �E�S�G� �r�a�t�i�n�g� �m�e�t�h�o�d�s� �i�n� �t�h�e� �E�u�r�o�p�e�a�n� �U�n�i�o�n�.� �T�h�e� �r�e�g�u�l�a�t�i�o�n�s� �a�p�p�l�y

�t�o� �r�a�t�i�n�g� �p�r�o�v�i�d�e�r�s�,� �i�n�c�l�u�d�i�n�g� �t�h�o�s�e� �o�p�e�r�a�t�i�n�g� �o�u�t�s�i�d�e� �t�h�e� �E�U�.� �A�m�o�n�g� �t�h�e� �r�u�l�e�s� �p�r�o�p�o�s�e�d� �i�n� �t�h�e� �r�e�g�u�l�a�t�i�o�n� �o�n� �E�S�G� �r�a�t�i�n�g�s� �a�r�e� �p�r�o�v�i�s�i�o�n�s� �t�o

�e�n�s�u�r�e� �t�h�e� �i�n�d�e�p�e�n�d�e�n�c�e� �o�f� �a�s�s�e�s�s�m�e�n�t�s�,� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �l�e�v�e�l� �o�f� �e�x�p�e�r�t�i�s�e� �o�f� �s�t�a�f�f� �p�e�r�f�o�r�m�i�n�g� �t�h�e� �a�s�s�e�s�s�m�e�n�t�s�,� �h�o�w� �t�o� �a�d�d�r�e�s�s� �c�o�n�f�l�i�c�t�s� �o�f

�i�n�t�e�r�e�s�t�,� �a�n�d� �p�r�o�v�i�s�i�o�n�s� �o�n� �d�a�t�a� �r�e�t�e�n�t�i�o�n� �o�b�l�i�g�a�t�i�o�n�s�.� �S�u�p�e�r�v�i�s�i�o�n� �o�f� �E�S�G� �r�a�t�i�n�g� �p�r�o�v�i�d�e�r�s� �w�o�u�l�d� �b�e� �c�a�r�r�i�e�d� �o�u�t� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �S�e�c�u�r�i�t�i�e�s

�a�n�d� �M�a�r�k�e�t�s� �A�u�t�h�o�r�i�t�y� �(�E�S�M�A�)�,� �a�m�o�n�g� �o�t�h�e�r�s�.� �i�s�s�u�i�n�g� �p�e�r�m�i�t�s� �t�o� �o�p�e�r�a�t�e�.

�T�h�e� �E�C�'�s� �p�r�o�p�o�s�a�l�s� �t�o� �r�e�g�u�l�a�t�e� �E�S�G� �r�a�t�i�n�g�s� �w�i�l�l� �c�e�r�t�a�i�n�l�y� �i�m�p�r�o�v�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� �r�a�t�i�n�g�s� �i�s�s�u�e�d�.� �E�n�s�u�r�i�n�g� �o�v�e�r�s�i�g�h�t� �o�f� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f� �E�S�G

�r�a�t�i�n�g� �p�r�o�v�i�d�e�r�s� �s�h�o�u�l�d� �w�e�e�d� �o�u�t� �q�u�e�s�t�i�o�n�a�b�l�e� �a�n�d� �u�n�r�e�l�i�a�b�l�e� �e�n�t�i�t�i�e�s�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �i�s� �s�t�i�l�l� �a� �l�a�c�k� �o�f� �c�o�m�p�a�r�a�b�i�l�i�t�y� �o�f� �r�e�s�u�l�t�s� �a�n�d

�i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �e�v�a�l�u�a�t�i�o�n� �m�e�t�h�o�d�s� �u�s�e�d�.� �T�h�e�s�e� �s�t�i�l�l� �m�a�y� �b�e� �c�o�m�p�a�n�y� �s�e�c�r�e�t�s�.� �T�h�i�s� �i�s� �a� �b�i�g� �o�b�s�t�a�c�l�e�,� �e�s�p�e�c�i�a�l�l�y� �f�o�r� �r�a�t�i�n�g�s� �w�i�t�h�o�u�t� �t�h�e

�p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �r�a�t�e�d� �e�n�t�i�t�i�e�s�.
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�E�S�R�S� �A�D�O�P�T�E�D� �A�F�T�E�R� �P�U�B�L�I�C� �C�O�N�S�U�L�T�A�T�I�O�N� �B�Y� �E�C
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �M�a�r�t�a� �S�a�r�a�c�y�n

�T�h�e� �E�S�R�S�,� �o�r� �E�u�r�o�p�e�a�n� �S�u�s�t�a�i�n�a�b�l�e� �R�e�p�o�r�t�i�n�g� �S�t�a�n�d�a�r�d�s�,� �w�e�r�e� �a�d�o�p�t�e�d� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n� �a�f�t�e�r� �a�n� �o�n�g�o�i�n�g� �p�u�b�l�i�c� �c�o�n�s�u�l�t�a�t�i�o�n� �i�n

�l�a�t�e� �J�u�n�e� �a�n�d� �e�a�r�l�y� �J�u�l�y�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �w�e� �a�r�e� �i�n� �t�h�e� �f�i�n�a�l� �s�t�r�a�i�g�h�t� �b�e�f�o�r�e� �t�h�e�i�r� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �E�S�R�S� �a�r�e� �a�d�o�p�t�e�d� �i�n� �t�h�e� �f�o�r�m� �o�f� �a

�r�e�g�u�l�a�t�i�o�n�.� �T�h�e�y� �d�o� �n�o�t� �r�e�q�u�i�r�e� �t�r�a�n�s�p�o�s�i�t�i�o�n� �i�n�t�o� �n�a�t�i�o�n�a�l� �l�a�w�,� �a�s� �t�h�e�y� �w�i�l�l� �a�p�p�l�y� �d�i�r�e�c�t�l�y� �i�n� �a�l�l� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s�.� �N�o�w� �t�h�e� �E�C� �i�s� �b�e�g�i�n�n�i�n�g� �a

�t�w�o�-�m�o�n�t�h� �p�e�r�i�o�d� �o�f� �s�c�r�u�t�i�n�y� �o�f� �t�h�e� �a�c�t� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �P�a�r�l�i�a�m�e�n�t� �a�n�d� �t�h�e� �C�o�u�n�c�i�l� �o�f� �t�h�e� �E�u�r�o�p�e�a�n� �U�n�i�o�n�.� �T�h�i�s� �t�i�m�e� �c�a�n� �b�e� �e�x�t�e�n�d�e�d� �u�p� �t�o

�4� �m�o�n�t�h�s�.� �I�m�p�o�r�t�a�n�t�l�y�,� �t�h�e� �E�C� �c�a�n� �n�o� �l�o�n�g�e�r� �c�h�a�n�g�e� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �r�e�g�u�l�a�t�i�o�n� �i�n�t�r�o�d�u�c�i�n�g� �t�h�e� �E�S�R�S�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �I�s�s�u�e� �1�6�/�2�0�2�3
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�T�h�e� �E�S�R�S�,� �o�r� �E�u�r�o�p�e�a�n� �S�u�s�t�a�i�n�a�b�l�e� �R�e�p�o�r�t�i�n�g� �S�t�a�n�d�a�r�d�s�,� �w�e�r�e� �a�d�o�p�t�e�d� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n� �a�f�t�e�r� �a�n� �o�n�g�o�i�n�g� �p�u�b�l�i�c� �c�o�n�s�u�l�t�a�t�i�o�n� �i�n

�l�a�t�e� �J�u�n�e� �a�n�d� �e�a�r�l�y� �J�u�l�y�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �w�e� �a�r�e� �i�n� �t�h�e� �f�i�n�a�l� �s�t�r�a�i�g�h�t� �b�e�f�o�r�e� �t�h�e�i�r� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�h�e�y� �a�r�e� �a�d�o�p�t�e�d� �i�n� �t�h�e� �f�o�r�m� �o�f� �a�n

�o�r�d�i�n�a�n�c�e�.� �T�h�e�y� �d�o� �n�o�t� �r�e�q�u�i�r�e� �t�r�a�n�s�p�o�s�i�t�i�o�n� �i�n�t�o� �n�a�t�i�o�n�a�l� �l�a�w�,� �a�s� �t�h�e�y� �w�i�l�l� �a�p�p�l�y� �d�i�r�e�c�t�l�y� �i�n� �a�l�l� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s�.� �N�o�w� �t�h�e� �E�C� �i�s� �b�e�g�i�n�n�i�n�g� �a

�t�w�o�-�m�o�n�t�h� �p�e�r�i�o�d� �o�f� �s�c�r�u�t�i�n�y� �o�f� �t�h�e� �a�c�t� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �P�a�r�l�i�a�m�e�n�t� �a�n�d� �t�h�e� �C�o�u�n�c�i�l� �o�f� �t�h�e� �E�u�r�o�p�e�a�n� �U�n�i�o�n�.� �T�h�i�s� �t�i�m�e� �c�a�n� �b�e� �e�x�t�e�n�d�e�d� �u�p� �t�o

�4� �m�o�n�t�h�s�.� �I�m�p�o�r�t�a�n�t�l�y�,� �t�h�e� �E�C� �c�a�n� �n�o� �l�o�n�g�e�r� �c�h�a�n�g�e� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �i�m�p�l�e�m�e�n�t�i�n�g� �r�e�g�u�l�a�t�i�o�n�.

�E�S�R�S� �a�f�t�e�r� �E�C� �p�u�b�l�i�c� �c�o�n�s�u�l�t�a�t�i�o�n

�T�h�e� �E�u�r�o�p�e�a�n� �S�u�s�t�a�i�n�a�b�l�e� �R�e�p�o�r�t�i�n�g� �S�t�a�n�d�a�r�d�s� �h�a�v�e� �b�e�e�n� �s�u�b�j�e�c�t� �t�o� �p�u�b�l�i�c� �c�o�n�s�u�l�t�a�t�i�o�n� �o�n� �s�e�v�e�r�a�l� �o�c�c�a�s�i�o�n�s�,� �w�h�e�t�h�e�r� �c�o�n�d�u�c�t�e�d� �b�y� �E�F�R�A�G

�o�r� �t�h�e� �E�C�.� �T�h�e� �l�a�s�t� �c�o�l�l�e�c�t�i�o�n� �o�f� �c�o�m�m�e�n�t�s� �l�a�s�t�e�d� �f�r�o�m� �J�u�n�e� �9� �t�o� �J�u�l�y� �7�,� �2�0�2�3�.� �T�h�e� �E�C� �s�u�m�m�a�r�i�z�e�d� �t�h�e� �c�o�n�s�u�l�t�a�t�i�o�n� �p�r�o�c�e�s�s� �o�n� �i�t�s� �w�e�b�s�i�t�e�.� �T�h�e

�s�u�b�m�i�t�t�e�d� �d�r�a�f�t� �r�e�c�e�i�v�e�d� �6�0�4� �c�o�m�m�e�n�t�s�.� �A�m�o�n�g� �t�h�e� �m�o�s�t� �a�c�t�i�v�e� �c�o�u�n�t�r�i�e�s�,� �o�n�e� �m�u�s�t� �m�e�n�t�i�o�n� �G�e�r�m�a�n�y� �(�1�1�1� �c�o�m�m�e�n�t�s�)�,� �B�e�l�g�i�u�m� �(�1�0�1

�c�o�m�m�e�n�t�s�)� �a�n�d� �t�h�e� �N�e�t�h�e�r�l�a�n�d�s� �(�7�6� �c�o�m�m�e�n�t�s�)�.� �E�i�g�h�t�e�e�n� �a�p�p�l�i�c�a�t�i�o�n�s� �w�e�r�e� �r�e�c�e�i�v�e�d� �f�r�o�m� �P�o�l�a�n�d�.

�N�o�t� �s�u�r�p�r�i�s�i�n�g�l�y�,� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �c�o�m�p�a�n�i�e�s� �(�2�6�.�7�%�)� �a�n�d� �b�u�s�i�n�e�s�s� �o�r�g�a�n�i�z�a�t�i�o�n�s� �(�2�4�.�2�%�)� �h�a�d� �t�h�e� �m�o�s�t� �t�o� �s�a�y� �o�n� �t�h�e� �m�a�t�t�e�r�.� �I�t� �i�s� �t�h�e

�c�o�m�p�a�n�i�e�s� �t�h�a�t� �w�i�l�l� �b�e� �m�o�s�t� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t�s� �i�n�t�r�o�d�u�c�e�d� �b�y� �t�h�e� �E�S�R�S�.� �E�n�t�i�t�i�e�s� �r�e�p�r�e�s�e�n�t�i�n�g� �N�G�O�s� �a�l�s�o� �t�o�o�k� �a�n� �a�c�t�i�v�e� �p�a�r�t� �i�n� �t�h�e

�p�u�b�l�i�c� �c�o�n�s�u�l�t�a�t�i�o�n�s�.

�S�o�u�r�c�e�:� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n

�T�h�e� �E�S�R�S� �h�a�v�e� �b�e�e�n� �a�d�o�p�t�e�d� �b�y� �t�h�e� �E�C� �a�n�d� �w�h�a�t�'�s� �n�e�x�t�?

�T�h�e� �a�d�o�p�t�i�o�n� �o�f� �t�h�e� �E�u�r�o�p�e�a�n� �S�u�s�t�a�i�n�a�b�l�e� �R�e�p�o�r�t�i�n�g� �S�t�a�n�d�a�r�d�s� �b�y� �t�h�e� �E�C� �i�s� �j�u�s�t� �t�h�e� �b�e�g�i�n�n�i�n�g�.� �T�h�e�y� �w�i�l�l� �m�o�s�t� �l�i�k�e�l�y� �t�a�k�e� �e�f�f�e�c�t� �o�n� �J�a�n�u�a�r�y� �1�,

�2�0�2�4�,� �a�s� �e�n�v�i�s�i�o�n�e�d� �i�n� �t�h�e� �C�S�R�D�.� �I�n� �p�a�r�a�l�l�e�l�,� �E�F�R�A�G� �i�s� �w�o�r�k�i�n�g� �o�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �i�n�d�u�s�t�r�y�-�s�p�e�c�i�f�i�c� �E�S�R�S�.� �T�h�i�s� �i�s� �b�e�c�a�u�s�e� �t�h�e� �s�t�a�n�d�a�r�d�s

�a�d�o�p�t�e�d� �b�y� �t�h�e� �E�C� �a�r�e� �g�e�n�e�r�a�l� �i�n� �n�a�t�u�r�e� �a�n�d� �a�p�p�l�y� �t�o� �a�l�l� �c�o�m�p�a�n�i�e�s� �c�o�v�e�r�e�d� �b�y� �t�h�e� �C�S�R�D�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �w�e� �w�i�l�l� �o�n�l�y� �l�e�a�r�n� �t�h�e� �f�u�l�l� �p�a�c�k�a�g�e� �o�f

�d�a�t�a� �f�o�r� �r�e�p�o�r�t�i�n�g� �i�n� �t�h�e� �c�o�m�i�n�g� �m�o�n�t�h�s�.� �S�t�i�l�l�,� �t�o� �b�e� �c�l�u�e�d� �u�p� �o�n� �E�S�R�S� �r�e�q�u�i�r�e�m�e�n�t�s�,� �o�n�e� �n�e�e�d�s� �t�o� �k�e�e�p� �a�b�r�e�a�s�t� �o�f� �t�h�e� �w�o�r�k� �o�f� �t�h�e� �E�C� �a�n�d

�E�F�R�A�G�.
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�"�R�E�B�U�I�L�D�I�N�G� �O�U�R� �O�C�E�A�N�S� �A�N�D� �W�A�T�E�R�S�"�.� �-� �1�0�6� �M�I�L�L�I�O�N� �E�U�R�O�S

�T�O� �S�U�P�P�O�R�T� �E�U� �M�I�S�S�I�O�N�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �K�a�r�o�l� �K�u�c�h�a�r�s�k�i

�A�s� �p�a�r�t� �o�f� �t�h�e� �E�U�'�s� �"�R�e�b�u�i�l�d�i�n�g� �O�u�r� �O�c�e�a�n�s� �a�n�d� �W�a�t�e�r�s�"� �m�i�s�s�i�o�n�,� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n� �h�a�s� �a�n�n�o�u�n�c�e�d� �1�8� �n�e�w� �p�r�o�j�e�c�t�s� �t�h�a�t� �w�i�l�l� �r�e�c�e�i�v�e

�m�o�r�e� �t�h�a�n�  ¬�1�0�6� �m�i�l�l�i�o�n� �i�n� �f�u�n�d�i�n�g�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �I�s�s�u�e� �1�6�/�2�0�2�3

�T�a�g�s�:� �f�u�n�d�i�n�g�,� �K�E�,� �o�c�e�a�n� �p�r�o�t�e�c�t�i�o�n�,� �O�u�r� �o�c�e�a�n�,� �w�a�t�e�r�s� �o�f� �t�h�e� �o�c�e�a�n�s
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�A�s� �p�a�r�t� �o�f� �t�h�e� �E�U�'�s� �"�R�e�b�u�i�l�d�i�n�g� �O�u�r� �O�c�e�a�n�s� �a�n�d� �W�a�t�e�r�s�"� �m�i�s�s�i�o�n�,� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n� �h�a�s� �a�n�n�o�u�n�c�e�d� �1�8� �n�e�w� �p�r�o�j�e�c�t�s� �t�h�a�t� �w�i�l�l� �r�e�c�e�i�v�e

�m�o�r�e� �t�h�a�n�  ¬�1�0�6� �m�i�l�l�i�o�n� �i�n� �f�u�n�d�i�n�g�.

�M�o�r�e� �t�h�a�n� �3�7�0� �b�e�n�e�f�i�c�i�a�r�i�e�s� �f�r�o�m� �3�6� �c�o�u�n�t�r�i�e�s�,� �i�n�c�l�u�d�i�n�g� �s�m�a�l�l� �a�n�d� �m�e�d�i�u�m�-�s�i�z�e�d� �e�n�t�e�r�p�r�i�s�e�s�,� �r�e�s�e�a�r�c�h� �i�n�s�t�i�t�u�t�i�o�n�s�,� �l�o�c�a�l� �a�u�t�h�o�r�i�t�i�e�s� �a�n�d

�s�c�h�o�o�l�s�,� �a�r�e� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �t�h�e� �E�U�'�s� �"�R�e�b�u�i�l�d�i�n�g� �O�u�r� �O�c�e�a�n�s� �a�n�d� �W�a�t�e�r�s�"� �m�i�s�s�i�o�n� �p�r�o�j�e�c�t�s�.� �T�h�e�y� �w�i�l�l� �p�l�a�y� �a� �k�e�y� �r�o�l�e� �i�n� �a�c�h�i�e�v�i�n�g� �c�l�i�m�a�t�e

�n�e�u�t�r�a�l�i�t�y� �a�n�d� �r�e�s�t�o�r�i�n�g� �n�a�t�u�r�e� �b�y� �p�r�o�t�e�c�t�i�n�g� �a�n�d� �r�e�s�t�o�r�i�n�g� �a�q�u�a�t�i�c� �b�i�o�d�i�v�e�r�s�i�t�y�,� �r�e�d�u�c�i�n�g� �p�o�l�l�u�t�i�o�n�,� �s�u�p�p�o�r�t�i�n�g� �a� �s�u�s�t�a�i�n�a�b�l�e� �b�l�u�e� �e�c�o�n�o�m�y

�a�n�d� �d�e�v�e�l�o�p�i�n�g� �E�u�r�o�p�e�'�s� �d�i�g�i�t�a�l� �o�c�e�a�n� �t�w�i�n�s�.� �A� �d�e�t�a�i�l�e�d� �o�v�e�r�v�i�e�w� �o�f� �p�r�o�j�e�c�t�s� �u�n�d�e�r� �t�h�e� �E�U�'�s� �"�R�e�b�u�i�l�d�i�n�g� �O�u�r� �O�c�e�a�n�s� �a�n�d� �W�a�t�e�r�s�"� �m�i�s�s�i�o�n� �i�s

�a�v�a�i�l�a�b�l�e� �o�n� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�'�s� �w�e�b�s�i�t�e�.

�E�U� �m�i�s�s�i�o�n� �"�R�e�b�u�i�l�d�i�n�g� �o�u�r� �o�c�e�a�n�s� �a�n�d� �w�a�t�e�r�s�"� �-� �b�e�n�e�f�i�t�s� �f�o�r� �n�a�t�u�r�e

�T�h�e� �n�e�w� �p�r�o�j�e�c�t�s�,� �w�h�i�c�h� �a�r�e� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d� �a�s� �p�a�r�t� �o�f� �t�h�e� �E�U�'�s� �"�R�e�b�u�i�l�d�i�n�g� �O�u�r� �O�c�e�a�n�s� �a�n�d� �W�a�t�e�r�s�"� �m�i�s�s�i�o�n�,� �a�r�e� �d�e�s�i�g�n�e�d� �t�o� �b�r�i�n�g� �a

�v�a�r�i�e�t�y� �o�f� �b�e�n�e�f�i�t�s� �t�o� �t�h�e� �o�c�e�a�n�s� �a�n�d� �w�a�t�e�r�s�,� �s�u�c�h� �a�s�:

�s�o�l�u�t�i�o�n�s� �f�o�r� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �a�n�d� �r�e�s�t�o�r�a�t�i�o�n� �o�f� �d�e�g�r�a�d�e�d� �c�o�a�s�t�a�l� �a�n�d� �m�a�r�i�n�e� �h�a�b�i�t�a�t�s�;

�P�r�o�t�e�c�t�i�o�n� �a�n�d� �r�e�s�t�o�r�a�t�i�o�n� �o�f� �w�e�t�l�a�n�d�s�,� �f�l�o�o�d� �p�l�a�i�n�s�,� �c�o�a�s�t�a�l� �w�e�t�l�a�n�d�s� �a�n�d� �s�a�l�t� �m�a�r�s�h�e�s� �i�n� �t�h�e� �D�a�n�u�b�e� �V�a�l�l�e�y�;

�M�e�a�s�u�r�e�s� �t�o� �p�r�e�v�e�n�t�,� �m�i�n�i�m�i�z�e� �a�n�d� �c�l�e�a�n� �u�p� �c�h�e�m�i�c�a�l� �p�o�l�l�u�t�i�o�n� �i�n� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n� �S�e�a�;

�B�r�i�n�g�i�n�g� �s�u�s�t�a�i�n�a�b�l�e� �a�l�g�a�e�-�b�a�s�e�d� �p�r�o�d�u�c�t�s� �a�n�d� �s�o�l�u�t�i�o�n�s� �t�o� �t�h�e� �B�a�l�t�i�c� �a�n�d� �N�o�r�t�h� �S�e�a� �m�a�r�k�e�t�s�;

�P�r�e�v�e�n�t�i�n�g� �a�n�d� �e�l�i�m�i�n�a�t�i�n�g� �l�i�t�t�e�r�,� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �p�l�a�s�t�i�c�s� �a�n�d� �m�i�c�r�o�p�l�a�s�t�i�c�s� �-� �i�n�n�o�v�a�t�i�v�e� �s�o�l�u�t�i�o�n�s� �f�o�r� �E�u�r�o�p�e�a�n� �w�a�s�t�e�-�f�r�e�e� �r�i�v�e�r�s�;

�R�e�d�u�c�i�n�g� �m�a�r�i�n�e� �w�a�s�t�e� �a�n�d� �p�o�l�l�u�t�i�o�n� �b�y� �u�s�i�n�g� �s�m�a�r�t� �f�i�s�h�i�n�g� �g�e�a�r� �w�i�t�h� �l�o�w� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�m�p�a�c�t�;

�I�n�t�e�g�r�a�t�i�n�g� �b�i�o�d�i�v�e�r�s�i�t�y� �m�o�n�i�t�o�r�i�n�g� �d�a�t�a� �i�n�t�o� �t�h�e� �d�i�g�i�t�a�l� �t�w�i�n� �o�c�e�a�n�;

�C�r�e�a�t�i�n�g� �a�n� �e�-�l�i�b�r�a�r�y� �o�f� �m�a�r�i�n�e� �a�n�d� �f�r�e�s�h�w�a�t�e�r� �s�p�e�c�i�e�s�;

�D�e�v�e�l�o�p�m�e�n�t� �o�f� �l�o�c�a�l� �b�u�s�i�n�e�s�s� �m�o�d�e�l�s� �f�o�r� �o�c�e�a�n� �a�g�r�i�c�u�l�t�u�r�e�.

�E�U� �m�i�s�s�i�o�n� �"�R�e�b�u�i�l�d�i�n�g� �o�u�r� �o�c�e�a�n�s� �a�n�d� �w�a�t�e�r�s�"� �-� �a�r�e�a� �o�f� �a�c�t�i�o�n

�T�h�e� �m�i�s�s�i�o�n� �p�r�o�m�o�t�e�s� �r�e�g�i�o�n�a�l� �e�n�g�a�g�e�m�e�n�t� �a�n�d� �c�o�o�p�e�r�a�t�i�o�n� �t�h�r�o�u�g�h� �a�c�t�i�v�i�t�i�e�s� �t�a�r�g�e�t�i�n�g� �s�p�e�c�i�f�i�c� �a�r�e�a�s� �o�f� �"�z�o�n�a�l� �r�i�v�e�r� �b�a�s�i�n� �z�o�n�e�s�"� �i�n� �t�h�e

�m�a�j�o�r� �s�e�a� �a�n�d� �r�i�v�e�r� �b�a�s�i�n�s�:� �t�h�e� �A�t�l�a�n�t�i�c�-�A�r�c�t�i�c�,� �t�h�e� �M�e�d�i�t�e�r�r�a�n�e�a�n�,� �t�h�e� �B�a�l�t�i�c� �a�n�d� �N�o�r�t�h� �S�e�a�s�,� �a�n�d� �t�h�e� �D�a�n�u�b�e�-�B�l�a�c�k� �S�e�a�.

�E�U� �m�i�s�s�i�o�n�s� �u�n�d�e�r� �t�h�e� �H�o�r�i�z�o�n� �E�u�r�o�p�e� �p�r�o�g�r�a�m

�T�h�e� �E�U� �m�i�s�s�i�o�n�s� �w�e�r�e� �e�s�t�a�b�l�i�s�h�e�d� �u�n�d�e�r� �H�o�r�i�z�o�n� �E�u�r�o�p�e� �f�o�r� �2�0�2�1� �-� �2�0�2�7� �a�n�d� �a�r�e� �a� �n�e�w� �w�a�y� �t�o� �f�i�n�d� �s�o�l�u�t�i�o�n�s� �t�o� �s�o�m�e� �o�f� �s�o�c�i�e�t�y�'�s� �b�i�g�g�e�s�t

�c�h�a�l�l�e�n�g�e�s�.

https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/restore-our-ocean-and-waters_en
https://oceans-and-fisheries.ec.europa.eu/publications/list-projects-eu-mission-restore-ou-ocean-and-waters-2023-call-proposal-2022_en


�L�a�u�n�c�h�e�d� �i�n� �S�e�p�t�e�m�b�e�r� �2�0�2�1�.� �T�h�e� �E�U�'�s� �"�R�e�b�u�i�l�d�i�n�g� �O�u�r� �O�c�e�a�n�s� �a�n�d� �W�a�t�e�r�s�"� �m�i�s�s�i�o�n� �a�i�m�s� �t�o� �p�r�o�t�e�c�t� �a�n�d� �r�e�s�t�o�r�e� �t�h�e� �h�e�a�l�t�h� �o�f� �t�h�e� �o�c�e�a�n�s� �a�n�d

�w�a�t�e�r�s� �b�y� �2�0�3�0�.� �t�h�r�o�u�g�h� �r�e�s�e�a�r�c�h� �a�n�d� �i�n�n�o�v�a�t�i�o�n�,� �c�i�t�i�z�e�n� �e�n�g�a�g�e�m�e�n�t� �a�n�d� �i�n�v�e�s�t�m�e�n�t� �i�n� �t�h�e� �b�l�u�e� �e�c�o�n�o�m�y�.� �T�h�e� �m�i�s�s�i�o�n� �t�r�e�a�t�s� �o�c�e�a�n�s� �a�n�d

�w�a�t�e�r�s� �a�s� �o�n�e� �o�f� �i�t�s� �p�r�i�o�r�i�t�i�e�s� �o�n� �t�h�e� �r�o�a�d� �t�o� �a�c�h�i�e�v�i�n�g� �c�l�i�m�a�t�e� �n�e�u�t�r�a�l�i�t�y� �a�n�d� �r�e�s�t�o�r�i�n�g� �n�a�t�u�r�e�.



�E�U� �B�U�D�G�E�T� �2�0�2�4�.
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �K�a�r�o�l� �K�u�c�h�a�r�s�k�i

�A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�'�s� �p�r�o�p�o�s�a�l�,� �t�h�e� �E�U�'�s� �a�n�n�u�a�l� �b�u�d�g�e�t� �f�o�r� �2�0�2�4�.� �a�m�o�u�n�t� �t�o�  ¬�1�8�9�.�3� �b�i�l�l�i�o�n�.� �I�t� �i�s� �w�o�r�t�h� �n�o�t�i�n�g� �t�h�a�t� �i�t� �w�i�l�l

�b�e� �s�u�p�p�l�e�m�e�n�t�e�d� �b�y� �p�a�y�m�e�n�t�s� �e�s�t�i�m�a�t�e�d� �a�t�  ¬�1�1�3� �b�i�l�l�i�o�n� �f�o�r� �g�r�a�n�t�s� �u�n�d�e�r� �t�h�e� �E�U�'�s� �p�a�n�d�e�m�i�c� �r�e�c�o�v�e�r�y� �f�a�c�i�l�i�t�y�,� �N�e�x�t�G�e�n�e�r�a�t�i�o�n�E�U�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �I�s�s�u�e� �1�6�/�2�0�2�3

�T�a�g�s�:� �b�u�d�g�e�t�,� �d�i�g�i�t�i�z�a�t�i�o�n�,� �e�c�o�l�o�g�y�,� �E�U�,� �K�E

https://wodnesprawy.pl/en/from-the-european-commission/
https://wodnesprawy.pl/en/issue-16-2023/
https://wodnesprawy.pl/en/tag/budget/
https://wodnesprawy.pl/en/tag/digitization/
https://wodnesprawy.pl/en/tag/ecology/
https://wodnesprawy.pl/en/tag/eu/
https://wodnesprawy.pl/en/tag/ke-en/


�A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�'�s� �p�r�o�p�o�s�a�l�,� �t�h�e� �E�U�'�s� �a�n�n�u�a�l� �b�u�d�g�e�t� �f�o�r� �2�0�2�4�.� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e�  ¬�1�8�9�.�3� �b�i�l�l�i�o�n�.� �I�t� �i�s� �w�o�r�t�h� �n�o�t�i�n�g� �t�h�a�t� �i�t

�w�i�l�l� �b�e� �s�u�p�p�l�e�m�e�n�t�e�d� �b�y� �p�a�y�m�e�n�t�s� �e�s�t�i�m�a�t�e�d� �a�t�  ¬�1�1�3� �b�i�l�l�i�o�n� �f�o�r� �g�r�a�n�t�s� �u�n�d�e�r� �t�h�e� �E�U�'�s� �p�a�n�d�e�m�i�c� �r�e�c�o�v�e�r�y� �f�a�c�i�l�i�t�y�,� �N�e�x�t�G�e�n�e�r�a�t�i�o�n�E�U�.

�E�U� �B�u�d�g�e�t� �2�0�2�4�.� �-� �m�a�i�n� �o�b�j�e�c�t�i�v�e�s

�B�u�d�g�e�t� �d�e�s�i�g�n�e�d� �f�o�r� �2�0�2�4�.� �i�s� �t�o� �p�r�o�v�i�d�e� �k�e�y� �f�u�n�d�i�n�g� �f�o�r� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �E�U� �p�o�l�i�c�y� �p�r�i�o�r�i�t�i�e�s� �a�s� �p�l�a�n�n�e�d�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s�,

�g�r�e�e�n� �a�n�d� �d�i�g�i�t�i�z�a�t�i�o�n� �s�p�e�n�d�i�n�g� �w�i�l�l� �c�o�n�t�i�n�u�e� �t�o� �b�e� �a� �p�r�i�o�r�i�t�y�,� �a�s� �i�t� �i�s� �e�x�p�e�c�t�e�d� �t�o� �m�a�k�e� �E�u�r�o�p�e� �m�o�r�e� �r�e�s�i�l�i�e�n�t� �a�n�d� �a�d�a�p�t�a�b�l�e� �t�o� �f�u�t�u�r�e

�c�h�a�l�l�e�n�g�e�s�.

�I�n� �t�h�e� �d�r�a�f�t� �b�u�d�g�e�t� �f�o�r� �2�0�2�4�.� �R�e�s�o�u�r�c�e�s� �a�r�e� �d�i�r�e�c�t�e�d� �t�o� �w�h�e�r�e� �t�h�e�y� �c�a�n� �m�a�k�e� �t�h�e� �m�o�s�t� �d�i�f�f�e�r�e�n�c�e�,� �i�n� �l�i�n�e� �w�i�t�h� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t

�r�e�c�o�n�s�t�r�u�c�t�i�o�n� �n�e�e�d�s� �o�f� �E�U� �m�e�m�b�e�r� �s�t�a�t�e�s� �a�n�d� �o�u�r� �p�a�r�t�n�e�r�s� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.� �T�h�e� �m�e�a�s�u�r�e�s� �w�i�l�l� �h�e�l�p� �m�o�d�e�r�n�i�z�e� �a�n�d� �s�t�r�e�n�g�t�h�e�n� �t�h�e� �U�n�i�o�n

�t�h�r�o�u�g�h� �g�r�e�e�n� �a�n�d� �d�i�g�i�t�a�l� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �c�r�e�a�t�e� �n�e�w� �j�o�b�s� �a�n�d� �s�t�r�e�n�g�t�h�e�n� �E�u�r�o�p�e�'�s� �r�o�l�e� �i�n� �t�h�e� �w�o�r�l�d�.

�P�r�i�o�r�i�t�y� �a�c�t�i�o�n�s

�T�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n� �h�a�s� �p�r�o�p�o�s�e�d� �t�o� �a�l�l�o�c�a�t�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�m�o�u�n�t�s� �(�i�n� �t�h�e� �f�o�r�m� �o�f� �c�o�m�m�i�t�m�e�n�t�s�)� �f�o�r� �i�t�s� �p�r�i�o�r�i�t�y� �a�c�t�i�o�n�s�:

�5�3�.�8� �b�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �t�h�e� �C�o�m�m�o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �a�n�d� �1�.�1� �b�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �t�h�e� �E�u�r�o�p�e�a�n� �M�a�r�i�t�i�m�e�,� �F�i�s�h�e�r�i�e�s� �a�n�d� �A�q�u�a�c�u�l�t�u�r�e

�F�u�n�d�,� �f�o�r� �t�h�e� �b�e�n�e�f�i�t� �o�f� �E�u�r�o�p�e�a�n� �f�a�r�m�e�r�s� �a�n�d� �f�i�s�h�e�r�m�e�n� �a�n�d� �t�o� �s�t�r�e�n�g�t�h�e�n� �t�h�e� �r�e�s�i�l�i�e�n�c�e� �o�f� �t�h�e� �a�g�r�i�-�f�o�o�d� �a�n�d� �f�i�s�h�e�r�i�e�s� �s�e�c�t�o�r�s� �a�n�d

�e�n�s�u�r�e� �a�d�e�q�u�a�t�e� �c�r�i�s�i�s� �m�a�n�a�g�e�m�e�n�t�;

�4�7�.�9� �b�i�l�l�i�o�n� �f�o�r� �r�e�g�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �r�e�g�i�o�n�a�l� �c�o�h�e�s�i�o�n� �t�o� �p�r�o�m�o�t�e� �e�c�o�n�o�m�i�c�,� �s�o�c�i�a�l� �a�n�d� �t�e�r�r�i�t�o�r�i�a�l� �u�n�i�t�y�,� �a�s� �w�e�l�l� �a�s� �f�o�r

�i�n�f�r�a�s�t�r�u�c�t�u�r�e� �t�o� �s�u�p�p�o�r�t� �t�h�e� �g�r�e�e�n� �t�r�a�n�s�i�t�i�o�n� �a�n�d� �t�h�e� �U�n�i�o�n�'�s� �p�r�i�o�r�i�t�y� �p�r�o�j�e�c�t�s�;

�1�5�.�8� �b�i�l�l�i�o�n� �i�n� �s�u�p�p�o�r�t� �o�f� �o�u�r� �p�a�r�t�n�e�r�s� �a�n�d� �i�n�t�e�r�e�s�t�s� �i�n� �t�h�e� �w�o�r�l�d�,� �i�n�c�l�u�d�i�n�g�  ¬�1�1�.�4� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �I�n�s�t�r�u�m�e�n�t� �f�o�r� �N�e�i�g�h�b�o�r�h�o�o�d� �a�n�d

�I�n�t�e�r�n�a�t�i�o�n�a�l� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �C�o�o�p�e�r�a�t�i�o�n� �-� �I�S�W�M�R� �-� �"�G�l�o�b�a�l� �E�u�r�o�p�e�,�"�  ¬�2�.�1� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �I�n�s�t�r�u�m�e�n�t� �f�o�r� �P�r�e�-�A�c�c�e�s�s�i�o�n� �A�s�s�i�s�t�a�n�c�e

�(�I�P�A� �I�I�I�)� �a�n�d�  ¬�1�.�7� �b�i�l�l�i�o�n� �f�o�r� �h�u�m�a�n�i�t�a�r�i�a�n� �a�i�d� �(�H�U�M�A�)�;

�1�3�.�6� �b�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �r�e�s�e�a�r�c�h� �a�n�d� �i�n�n�o�v�a�t�i�o�n�,� �i�n�c�l�u�d�i�n�g� �1�2�.�8� �b�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �"�H�o�r�i�z�o�n� �E�u�r�o�p�e�,�"� �t�h�e� �E�u�r�o�p�e�a�n� �U�n�i�o�n�'�s� �f�l�a�g�s�h�i�p

�r�e�s�e�a�r�c�h� �p�r�o�g�r�a�m�.� �T�h�e� �d�r�a�f�t� �b�u�d�g�e�t� �a�l�s�o� �i�n�c�l�u�d�e�s� �f�u�n�d�i�n�g� �f�o�r� �t�h�e� �E�u�r�o�p�e�a�n� �C�h�i�p� �A�c�t� �u�n�d�e�r� �H�o�r�i�z�o�n� �E�u�r�o�p�e� �a�n�d� �r�e�a�l�l�o�c�a�t�i�n�g� �f�u�n�d�s

�f�r�o�m� �o�t�h�e�r� �p�r�o�g�r�a�m�s� �f�o�r� �t�h�i�s� �p�u�r�p�o�s�e�;

�4�.�6� �b�i�l�l�i�o�n� �f�o�r� �E�u�r�o�p�e�a�n� �s�t�r�a�t�e�g�i�c� �i�n�v�e�s�t�m�e�n�t�s�,� �i�n�c�l�u�d�i�n�g�  ¬�2�.�7� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �C�o�n�n�e�c�t�i�n�g� �E�u�r�o�p�e� �F�a�c�i�l�i�t�y� �t�o� �i�m�p�r�o�v�e� �c�r�o�s�s�-�b�o�r�d�e�r

�i�n�f�r�a�s�t�r�u�c�t�u�r�e� �a�n�d�  ¬�1�.�3� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �D�i�g�i�t�a�l� �E�u�r�o�p�e� �p�r�o�g�r�a�m�,� �w�h�i�c�h� �w�i�l�l� �h�e�l�p� �s�h�a�p�e� �t�h�e� �U�n�i�o�n�'�s� �d�i�g�i�t�a�l� �f�u�t�u�r�e�,� �a�s� �w�e�l�l� �a�s�  ¬�3�4�8� �m�i�l�l�i�o�n

�f�o�r� �I�n�v�e�s�t�E�U� �p�r�i�o�r�i�t�i�e�s� �(�r�e�s�e�a�r�c�h� �a�n�d� �i�n�n�o�v�a�t�i�o�n�,� �g�r�e�e�n� �a�n�d� �d�i�g�i�t�a�l� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�,� �h�e�a�l�t�h� �s�e�c�t�o�r� �a�n�d� �s�t�r�a�t�e�g�i�c� �t�e�c�h�n�o�l�o�g�i�e�s�)�;

�2�.�1� �b�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �s�p�a�c�e� �s�p�e�n�d�i�n�g�,� �m�a�i�n�l�y� �f�o�r� �t�h�e� �E�u�r�o�p�e�a�n� �S�p�a�c�e� �P�r�o�g�r�a�m�,� �w�h�i�c�h� �w�i�l�l� �u�n�i�t�e� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f� �E�U� �c�o�u�n�t�r�i�e�s� �i�n� �t�h�i�s

�s�t�r�a�t�e�g�i�c� �f�i�e�l�d�;

�1�0�.�3� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �p�r�i�o�r�i�t�y� �o�f� �p�e�o�p�l�e�,� �s�o�c�i�a�l� �c�o�h�e�s�i�o�n� �a�n�d� �v�a�l�u�e�s�,� �o�f� �w�h�i�c�h�  ¬�3�.�9�6� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �g�r�o�w�i�n�g� �e�x�t�e�r�n�a�l� �f�i�n�a�n�c�i�n�g� �c�o�s�t�s

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �N�G�E�U� �(�w�h�i�c�h� �w�i�l�l� �b�e� �c�l�o�s�e�l�y� �m�o�n�i�t�o�r�e�d�)�,� �i�n� �a�d�d�i�t�i�o�n� �t�o�  ¬�3�.�7� �b�i�l�l�i�o�n� �f�o�r� �E�r�a�s�m�u�s�+� �t�o� �c�r�e�a�t�e� �l�e�a�r�n�i�n�g� �a�n�d� �m�o�b�i�l�i�t�y

�o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �p�e�o�p�l�e�,�  ¬�3�3�2� �m�i�l�l�i�o�n� �t�o� �s�u�p�p�o�r�t� �a�r�t�i�s�t�s� �a�n�d� �c�r�e�a�t�o�r�s� �a�c�r�o�s�s� �E�u�r�o�p�e�,� �a�n�d�  ¬�2�1�5� �m�i�l�l�i�o�n� �t�o� �p�r�o�m�o�t�e� �j�u�s�t�i�c�e�,� �r�i�g�h�t�s� �a�n�d
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�v�a�l�u�e�s�;

�2�.�4� �b�i�l�l�i�o�n� �f�o�r� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �c�l�i�m�a�t�e� �a�c�t�i�o�n�,� �i�n�c�l�u�d�i�n�g�  ¬�7�4�5� �m�i�l�l�i�o�n� �f�o�r� �t�h�e� �L�I�F�E� �p�r�o�g�r�a�m� �f�o�r� �c�l�i�m�a�t�e� �c�h�a�n�g�e� �m�i�t�i�g�a�t�i�o�n� �a�n�d

�a�d�a�p�t�a�t�i�o�n�,� �a�n�d�  ¬�1�.�5� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �J�u�s�t� �T�r�a�n�s�i�t�i�o�n� �F�u�n�d� �t�o� �e�n�s�u�r�e� �a� �w�i�n�-�w�i�n� �t�r�a�n�s�i�t�i�o�n� �t�o� �a� �g�r�e�e�n� �e�c�o�n�o�m�y�;

�2�.�2� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �o�f� �o�u�r� �b�o�r�d�e�r�s�,� �i�n�c�l�u�d�i�n�g�  ¬�1�.�1� �b�i�l�l�i�o�n� �f�o�r� �t�h�e� �I�n�t�e�g�r�a�t�e�d� �B�o�r�d�e�r� �M�a�n�a�g�e�m�e�n�t� �F�u�n�d� �(�I�B�R�M�F�)� �a�n�d�  ¬�8�7�4

�m�i�l�l�i�o�n� �(�t�o�t�a�l� �E�U� �c�o�n�t�r�i�b�u�t�i�o�n�)� �f�o�r� �t�h�e� �E�u�r�o�p�e�a�n� �B�o�r�d�e�r� �a�n�d� �C�o�a�s�t� �G�u�a�r�d� �A�g�e�n�c�y� �(�F�r�o�n�t�e�x�)�;

�1�.�7� �b�i�l�l�i�o�n� �f�o�r� �m�i�g�r�a�t�i�o�n�-�r�e�l�a�t�e�d� �s�p�e�n�d�i�n�g�,� �o�f� �w�h�i�c�h�  ¬�1�.�5� �b�i�l�l�i�o�n� �i�s� �f�o�r� �s�u�p�p�o�r�t�i�n�g� �m�i�g�r�a�n�t�s� �a�n�d� �a�s�y�l�u�m� �s�e�e�k�e�r�s� �i�n� �l�i�n�e� �w�i�t�h� �o�u�r� �v�a�l�u�e�s

�a�n�d� �p�r�i�o�r�i�t�i�e�s�;

�1�.�6� �b�i�l�l�i�o�n� �f�o�r� �d�e�f�e�n�s�e�-�r�e�l�a�t�e�d� �a�c�t�i�v�i�t�i�e�s�,� �i�n�c�l�u�d�i�n�g�  ¬�6�3�8� �m�i�l�l�i�o�n� �t�o� �s�u�p�p�o�r�t� �c�a�p�a�b�i�l�i�t�y� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �r�e�s�e�a�r�c�h� �u�n�d�e�r� �t�h�e� �E�u�r�o�p�e�a�n

�D�e�f�e�n�s�e� �F�u�n�d� �(�E�D�F�)�,�  ¬�2�4�1� �m�i�l�l�i�o�n� �t�o� �s�u�p�p�o�r�t� �m�i�l�i�t�a�r�y� �m�o�b�i�l�i�t�y�,�  ¬�2�6�0� �m�i�l�l�i�o�n� �f�o�r� �a� �n�e�w� �s�h�o�r�t�-�t�e�r�m� �d�e�f�e�n�s�e� �i�n�s�t�r�u�m�e�n�t�,� �a�n�d�  ¬�3�4�3

�m�i�l�l�i�o�n� �t�o� �s�u�p�p�o�r�t� �m�u�n�i�t�i�o�n�s� �p�r�o�d�u�c�t�i�o�n�;

�9�4�7� �m�i�l�l�i�o�n� �e�u�r�o�s� �t�o� �e�n�s�u�r�e� �t�h�e� �f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� �s�i�n�g�l�e� �m�a�r�k�e�t�,� �i�n�c�l�u�d�i�n�g� �6�0�2� �m�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �t�h�e� �S�i�n�g�l�e� �M�a�r�k�e�t� �P�r�o�g�r�a�m� �a�n�d� �2�0�0

�m�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �w�o�r�k� �i�n� �t�h�e� �f�i�e�l�d�s� �o�f� �t�a�x�,� �c�u�s�t�o�m�s� �a�n�d� �a�n�t�i�-�f�r�a�u�d�;

�7�5�4� �m�i�l�l�i�o�n� �f�o�r� �t�h�e� �E�U� �H�e�a�l�t�h� �P�r�o�g�r�a�m� �t�o� �p�r�o�v�i�d�e� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �p�o�p�u�l�a�t�i�o�n�'�s� �h�e�a�l�t�h� �n�e�e�d�s�,� �a�n�d� �2�3�0� �m�i�l�l�i�o�n� �f�o�r� �t�h�e

�E�U� �C�i�v�i�l� �P�r�o�t�e�c�t�i�o�n� �M�e�c�h�a�n�i�s�m� �(�r�e�s�c�E�U�)� �t�o� �b�e� �a�b�l�e� �t�o� �q�u�i�c�k�l�y� �m�o�b�i�l�i�z�e� �o�p�e�r�a�t�i�o�n�a�l� �a�s�s�i�s�t�a�n�c�e� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �a� �c�r�i�s�i�s�;

�7�2�6� �m�i�l�l�i�o�n� �f�o�r� �s�e�c�u�r�i�t�y�,� �i�n�c�l�u�d�i�n�g�  ¬�3�1�5� �m�i�l�l�i�o�n� �f�o�r� �t�h�e� �I�n�t�e�r�n�a�l� �S�e�c�u�r�i�t�y� �F�u�n�d� �(�I�S�F�)�,� �w�h�i�c�h� �w�i�l�l� �b�e� �u�s�e�d� �t�o� �c�o�m�b�a�t� �t�e�r�r�o�r�i�s�m�,

�r�a�d�i�c�a�l�i�z�a�t�i�o�n�,� �o�r�g�a�n�i�z�e�d� �c�r�i�m�e� �a�n�d� �c�y�b�e�r�c�r�i�m�e�;

�2�1�3� �m�i�l�l�i�o�n� �e�u�r�o�s� �f�o�r� �s�e�c�u�r�e� �s�a�t�e�l�l�i�t�e� �c�o�n�n�e�c�t�i�o�n�s� �u�n�d�e�r� �t�h�e� �E�U�'�s� �n�e�w� �s�e�c�u�r�e� �c�o�m�m�u�n�i�c�a�t�i�o�n�s� �p�r�o�g�r�a�m�.

�I�t�'�s� �w�o�r�t�h� �n�o�t�i�n�g� �t�h�a�t� �t�h�e� �2�0�2�4� �b�u�d�g�e�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �U�n�i�o�n�'�s� �l�o�n�g�-�t�e�r�m� �b�u�d�g�e�t� �a�d�o�p�t�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �2�0�2�0�,� �w�i�t�h� �f�u�t�u�r�e� �t�e�c�h�n�i�c�a�l� �a�d�j�u�s�t�m�e�n�t�s

�t�o� �t�r�a�n�s�f�o�r�m� �i�t�s� �p�r�i�o�r�i�t�i�e�s� �i�n�t�o� �s�p�e�c�i�f�i�c� �t�a�r�g�e�t�s� �t�o� �b�e� �a�c�h�i�e�v�e�d� �i�n� �a� �g�i�v�e�n� �y�e�a�r�.

�E�U� �B�u�d�g�e�t� �2�0�2�4�.� �-� �L�I�F�E� �E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �C�l�i�m�a�t�e� �A�c�t�i�o�n� �P�r�o�g�r�a�m

�T�h�e� �2�0�2�4� �E�U� �b�u�d�g�e�t� �a�l�s�o� �p�l�a�n�s� �t�o� �f�u�n�d� �t�h�e� �L�I�F�E� �p�r�o�g�r�a�m�,� �w�h�i�c�h� �s�u�p�p�o�r�t�s� �t�h�e� �E�U�'�s� �p�o�l�i�c�y� �g�o�a�l�s�,� �i�n� �p�a�r�t�i�c�u�l�a�r� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �o�f� �n�a�t�u�r�e� �a�n�d

�b�i�o�d�i�v�e�r�s�i�t�y�.� �F�u�n�d�e�d� �a�c�t�i�v�i�t�i�e�s� �a�i�m� �t�o� �p�r�o�t�e�c�t� �a�n�d� �i�m�p�r�o�v�e� �t�h�e� �E�U�'�s� �a�i�r� �a�n�d� �w�a�t�e�r� �q�u�a�l�i�t�y�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �t�o� �a�n� �e�n�e�r�g�y�-�e�f�f�i�c�i�e�n�t�,

�r�e�n�e�w�a�b�l�e� �e�n�e�r�g�y� �a�n�d� �c�l�o�s�e�d�-�l�o�o�p� �e�c�o�n�o�m�y�.� �T�h�e� �L�I�F�E� �p�r�o�g�r�a�m� �a�l�s�o� �s�u�p�p�o�r�t�s� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �2�0�3�0� �e�n�e�r�g�y� �a�n�d� �c�l�i�m�a�t�e� �p�o�l�i�c�y

�f�r�a�m�e�w�o�r�k� �a�n�d� �t�h�e� �U�n�i�o�n�'�s� �c�o�m�m�i�t�m�e�n�t�s� �t�o� �a�c�h�i�e�v�e� �c�l�i�m�a�t�e� �n�e�u�t�r�a�l�i�t�y� �a�n�d� �r�e�s�i�l�i�e�n�c�e� �b�y� �2�0�5�0�,� �i�n�c�l�u�d�i�n�g� �i�n�i�t�i�a�t�i�v�e�s� �u�n�d�e�r� �t�h�e� �"�F�i�t� �f�o�r� �5�5�"

�a�n�d� �t�h�e� �E�U� �A�d�a�p�t�a�t�i�o�n� �S�t�r�a�t�e�g�y�.� �T�h�e� �L�I�F�E� �2�0�2�1� �-� �2�0�2�7� �p�r�o�g�r�a�m� �h�a�s� �b�e�e�n� �a�l�l�o�c�a�t�e�d� �a�l�m�o�s�t�  ¬�2� �b�i�l�l�i�o�n� �m�o�r�e� �t�h�a�n� �i�n� �t�h�e� �2�0�1�4� �-� �2�0�2�1� �p�e�r�s�p�e�c�t�i�v�e

�-� �t�h�e� �a�l�l�o�c�a�t�i�o�n� �i�s�  ¬�5�.�4� �b�i�l�l�i�o�n�.
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�O�B�L�I�G�A�T�I�O�N� �T�O� �M�A�I�N�T�A�I�N� �W�A�T�E�R� �F�A�C�I�L�I�T�I�E�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �J�a�r�o�s�B�a�w� �D�o�l�n�y

�T�h�e� �o�w�n�e�r� �o�f� �a� �t�h�i�n�g� �s�h�o�u�l�d� �b�e� �a�w�a�r�e� �t�h�a�t� �t�h�e� �s�c�o�p�e� �o�f� �p�r�o�p�e�r�t�y� �r�i�g�h�t�s� �c�o�n�s�i�s�t�s� �n�o�t� �o�n�l�y� �o�f� �r�i�g�h�t�s� �(�e�.�g�.�,� �t�o� �u�s�e� �t�h�e� �t�h�i�n�g�)�,� �b�u�t� �a�l�s�o� �o�f� �c�e�r�t�a�i�n

�o�b�l�i�g�a�t�i�o�n�s�.� �A�n� �e�x�a�m�p�l�e� �o�f� �t�h�i�s� �i�s� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r�'�s� �r�e�f�r�a�i�n�i�n�g� �f�r�o�m� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �w�o�u�l�d� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �n�e�i�g�h�b�o�r�i�n�g� �p�r�o�p�e�r�t�i�e�s

�b�e�y�o�n�d� �t�h�e� �a�v�e�r�a�g�e� �m�e�a�s�u�r�e� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�h�e� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �u�s�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �a�n�d� �l�o�c�a�l� �r�e�l�a�t�i�o�n�s� �(�A�r�t�i�c�l�e� �1�4�4� �o�f� �t�h�e� �C�i�v�i�l� �C�o�d�e�[�1�]�)�.� �I�n

�v�i�e�w� �o�f� �t�h�i�s�,� �t�h�e� �p�r�i�n�c�i�p�l�e� �k�n�o�w�n� �f�r�o�m� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �o�f� �"�w�o�l�n�o��� �T�o�m�k�u� �w� �s�w�o�i�m� �d�o�m�k�u�"� �d�o�e�s� �n�o�t� �a�p�p�l�y� �i�n� �P�o�l�i�s�h� �l�a�w�.

�C�a�t�e�g�o�r�i�e�s�:� �F�e�e�d�b�a�c�k�,� �I�n� �t�h�i�s� �i�s�s�u�e�,� �I�s�s�u�e� �1�6�/�2�0�2�3

�T�a�g�s�:� �C�h�a�n�n�e�l�s�,� �d�r�a�i�n�a�g�e� �f�a�c�i�l�i�t�i�e�s�,� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�,� �w�a�t�e�r� �l�a�w�,� �W�a�t�e�r� �l�a�w� �i�n� �P�o�l�a�n�d
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�T�h�e� �o�w�n�e�r� �o�f� �a� �t�h�i�n�g� �s�h�o�u�l�d� �b�e� �a�w�a�r�e� �t�h�a�t� �t�h�e� �s�c�o�p�e� �o�f� �p�r�o�p�e�r�t�y� �r�i�g�h�t�s� �c�o�n�s�i�s�t�s� �n�o�t� �o�n�l�y� �o�f� �r�i�g�h�t�s� �(�e�.�g�.�,� �t�o� �u�s�e� �t�h�e� �t�h�i�n�g�)�,� �b�u�t� �a�l�s�o� �o�f� �c�e�r�t�a�i�n

�o�b�l�i�g�a�t�i�o�n�s�.� �A�n� �e�x�a�m�p�l�e� �o�f� �t�h�i�s� �i�s� �f�o�r� �t�h�e� �p�r�o�p�e�r�t�y� �o�w�n�e�r� �t�o� �r�e�f�r�a�i�n� �f�r�o�m� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �w�o�u�l�d� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �n�e�i�g�h�b�o�r�i�n�g� �p�r�o�p�e�r�t�i�e�s

�b�e�y�o�n�d� �t�h�e� �a�v�e�r�a�g�e� �m�e�a�s�u�r�e� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�h�e� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �u�s�e� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �a�n�d� �l�o�c�a�l� �r�e�l�a�t�i�o�n�s� �(�A�r�t�.� �1�4�4� �o�f� �t�h�e� �C�i�v�i�l� �C�o�d�e� �)�.� �I�n� �v�i�e�w� �o�f

�t�h�i�s�,� �t�h�e� �p�r�i�n�c�i�p�l�e� �k�n�o�w�n� �f�r�o�m� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �o�f� �"�w�o�l�n�o��� �T�o�m�k�u� �w� �s�w�o�i�m� �d�o�m�k�u�"� �d�o�e�s� �n�o�t� �a�p�p�l�y� �i�n� �P�o�l�i�s�h� �l�a�w�.

�R�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �o�f� �t�h�e� �o�w�n�e�r� �o�f� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s

�T�h�e�r�e� �i�s� �a� �s�p�e�c�i�a�l� �o�b�l�i�g�a�t�i�o�n� �o�n� �t�h�e� �o�w�n�e�r� �o�f� �a� �w�a�t�e�r� �d�e�v�i�c�e�,� �w�h�o� �i�s� �o�b�l�i�g�e�d� �t�o� �m�a�i�n�t�a�i�n� �t�h�e� �d�e�v�i�c�e� �i�n� �g�o�o�d� �c�o�n�d�i�t�i�o�n�.� �I�n�d�e�e�d�,� �a�c�c�o�r�d�i�n�g� �t�o� �A�r�t�.

�1�8�8� �p�a�r�a�.� �1� �o�f� �t�h�e� �L�a�w� �o�f� �J�u�l�y� �2�0�,� �2�0�1�7�.� �W�a�t�e�r� �L�a�w� �,� �h�e�r�e�a�f�t�e�r� �r�e�f�e�r�r�e�d� �t�o� �a�s� �t�h�e� �W�a�t�e�r� �L�a�w�,� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �i�s� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y

�o�f� �t�h�e�i�r� �o�w�n�e�r�s� �a�n�d� �c�o�n�s�i�s�t�s� �o�f� �o�p�e�r�a�t�i�o�n�,� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �r�e�p�a�i�r� �t�o� �p�r�e�s�e�r�v�e� �t�h�e�i�r� �f�u�n�c�t�i�o�n�.� �U�n�d�e�r� �A�r�t�.� �1�7� �p�a�r�a�.� �1� �p�o�i�n�t� �1� �o�f� �t�h�e

�a�f�o�r�e�m�e�n�t�i�o�n�e�d�.� �L�a�w� �,� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e� �w�i�l�l� �a�l�s�o� �a�p�p�l�y� �t�o� �f�r�e�e�h�o�l�d�e�r�s� �a�n�d� �p�e�r�p�e�t�u�a�l� �u�s�u�f�r�u�c�t�u�a�r�i�e�s�.� �I�t� �s�h�o�u�l�d� �b�e� �c�l�a�r�i�f�i�e�d� �t�h�a�t� �a

�s�e�l�f�-�o�w�n�e�r� �i�s� �a�n� �e�n�t�i�t�y� �t�h�a�t� �a�c�t�u�a�l�l�y� �o�w�n�s� �t�h�e� �t�h�i�n�g� �a�s� �i�f� �i�t� �w�e�r�e� �t�h�e� �o�w�n�e�r�,� �b�u�t� �t�h�e� �o�w�n�e�r� �i�s� �n�o�t� �(�A�r�t�i�c�l�e� �3�3�6� �o�f� �t�h�e� �C�i�v�i�l� �C�o�d�e�)�.

�I�t� �a�l�s�o� �r�a�i�s�e�s� �t�h�e� �q�u�e�s�t�i�o�n� �o�f� �w�h�a�t� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �a�r�e�.� �W�e�l�l�,� �t�h�e� �W�a�t�e�r� �L�a�w� �d�e�f�i�n�e�s� �t�h�e�m� �a�s� �d�e�v�i�c�e�s� �o�r� �s�t�r�u�c�t�u�r�e�s� �u�s�e�d� �t�o� �s�h�a�p�e� �o�r� �u�s�e� �w�a�t�e�r

�r�e�s�o�u�r�c�e�s� �.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�h�e� �l�e�g�i�s�l�a�t�o�r� �u�s�e�d� �a�n� �e�x�e�m�p�l�a�r�y� �l�i�s�t�,� �m�e�n�t�i�o�n�i�n�g�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �c�a�n�a�l�s� �a�n�d� �d�i�t�c�h�e�s�.� �T�h�e� �l�a�t�t�e�r� �w�e�r�e

�f�u�r�t�h�e�r� �d�e�f�i�n�e�d� �a�s� �a�r�t�i�f�i�c�i�a�l� �t�r�o�u�g�h�s� �c�a�r�r�y�i�n�g� �w�a�t�e�r� �c�o�n�t�i�n�u�o�u�s�l�y� �o�r� �p�e�r�i�o�d�i�c�a�l�l�y�,� �w�i�t�h� �a� �b�o�t�t�o�m� �w�i�d�t�h� �o�f� �l�e�s�s� �t�h�a�n� �1�.�5� �m�e�t�e�r�s� �a�t� �t�h�e� �m�o�u�t�h� �.

�D�i�t�c�h�e�s� �a�s� �l�i�n�e�a�r� �f�a�c�i�l�i�t�i�e�s� �a�r�e� �o�f�t�e�n� �p�a�r�t� �o�f� �a� �c�i�t�y�'�s� �d�r�a�i�n�a�g�e� �s�y�s�t�e�m� �t�o� �p�r�e�v�e�n�t� �f�l�o�o�d�i�n�g� �o�n� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �l�a�n�d�.� �T�h�e�r�e�f�o�r�e�,� �r�e�g�u�l�a�r� �a�n�d

�p�r�o�p�e�r� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �t�h�e�s�e� �f�a�c�i�l�i�t�i�e�s� �i�s� �e�x�t�r�e�m�e�l�y� �i�m�p�o�r�t�a�n�t� �f�o�r� �t�h�e� �c�o�m�m�o�n� �g�o�o�d� �o�f� �t�h�e� �l�o�c�a�l� �c�o�m�m�u�n�i�t�y�.

�T�h�i�s� �p�a�p�e�r� �o�u�t�l�i�n�e�s� �t�h�e� �b�a�s�i�c� �p�r�o�c�e�d�u�r�e�s� �t�h�a�t� �m�a�y� �a�p�p�l�y� �w�h�e�n� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �t�o� �m�a�i�n�t�a�i�n� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �d�i�t�c�h�e�s�,� �i�s� �n�o�t� �p�r�o�p�e�r�l�y

�p�e�r�f�o�r�m�e�d�.

�L�e�g�a�l�i�z�a�t�i�o�n� �a�n�d� �d�e�m�o�l�i�t�i�o�n� �o�f� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s

�I�n� �A�r�t�.� �1�9�0� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �p�r�o�v�i�d�e�s� �f�o�r� �t�h�e� �l�e�g�a�l�i�z�a�t�i�o�n� �a�n�d� �d�e�m�o�l�i�t�i�o�n� �o�f� �a� �w�a�t�e�r� �f�a�c�i�l�i�t�y� �m�a�d�e� �w�i�t�h�o�u�t� �t�h�e� �r�e�q�u�i�r�e�d� �w�a�t�e�r� �p�e�r�m�i�t� �o�r

�n�o�t�i�f�i�c�a�t�i�o�n�.� �T�h�e� �a�u�t�h�o�r�i�t�y� �c�o�m�p�e�t�e�n�t� �t�o� �h�a�n�d�l�e� �t�h�e�s�e� �m�a�t�t�e�r�s� �i�s� �t�h�e� �a�u�t�h�o�r�i�t�y� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �i�s�s�u�i�n�g� �w�a�t�e�r� �p�e�r�m�i�t�s� �f�o�r� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f

�w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�,� �t�h�a�t� �i�s�,� �a�s� �a� �r�u�l�e�,� �t�h�e� �d�i�r�e�c�t�o�r� �o�f� �t�h�e� �b�a�s�i�n� �m�a�n�a�g�e�m�e�n�t� �b�o�a�r�d� �o�f� �t�h�e� �S�t�a�t�e� �W�a�t�e�r� �C�o�m�p�a�n�y� �W�o�d�y� �P�o�l�s�k�i�e� �(�P�G�W� �W�P�)� �.� �I�f� �t�h�e

�o�w�n�e�r� �o�f� �t�h�e� �w�a�t�e�r� �f�a�c�i�l�i�t�y� �h�a�s� �n�o�t� �a�p�p�l�i�e�d� �f�o�r� �l�e�g�a�l�i�z�a�t�i�o�n� �o�r� �h�a�s� �n�o�t� �o�b�t�a�i�n�e�d� �a� �d�e�c�i�s�i�o�n� �o�n� �l�e�g�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r� �f�a�c�i�l�i�t�y�,� �t�h�e� �a�u�t�h�o�r�i�t�y

�s�h�a�l�l� �i�m�p�o�s�e� �o�n� �h�i�m�,� �b�y� �d�e�c�i�s�i�o�n�,� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �t�o� �d�e�c�o�m�m�i�s�s�i�o�n� �t�h�e� �f�a�c�i�l�i�t�y�,� �s�e�t�t�i�n�g� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �d�e�a�d�l�i�n�e� �f�o�r� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�i�s

�o�b�l�i�g�a�t�i�o�n� �.� �T�h�e� �l�e�g�i�s�l�a�t�o�r� �f�i�r�s�t� �p�o�i�n�t�s� �t�o� �l�e�g�a�l�i�z�a�t�i�o�n�.

�T�h�u�s�,� �b�e�f�o�r�e� �a� �d�e�m�o�l�i�t�i�o�n� �o�r�d�e�r� �i�s� �i�s�s�u�e�d�,� �t�h�e� �a�u�t�h�o�r�i�t�y� �s�h�o�u�l�d� �g�i�v�e� �t�h�e� �o�w�n�e�r� �o�f� �t�h�e� �d�e�v�i�c�e� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �a�p�p�l�y� �f�o�r� �l�e�g�a�l�i�z�a�t�i�o�n�,� �s�e�t�t�i�n�g

�a�n� �a�p�p�r�o�p�r�i�a�t�e� �d�e�a�d�l�i�n�e�.� �I�n� �d�o�i�n�g� �s�o�,� �i�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �i�t� �i�s� �t�h�e� �r�i�g�h�t� �o�f� �t�h�e� �o�w�n�e�r�,� �n�o�t� �h�i�s� �o�b�l�i�g�a�t�i�o�n�.� �O�n�l�y� �i�f� �h�e� �d�o�e�s� �n�o�t� �u�s�e� �i�t�,� �o�r� �u�s�e�s� �i�t

�b�u�t� �d�o�e�s� �n�o�t� �o�b�t�a�i�n� �a� �l�e�g�a�l�i�z�a�t�i�o�n� �d�e�c�i�s�i�o�n�,� �w�i�l�l� �a� �d�e�m�o�l�i�t�i�o�n� �d�e�c�i�s�i�o�n� �b�e� �i�s�s�u�e�d�.

�T�h�e� �p�r�o�v�i�s�i�o�n� �d�i�s�c�u�s�s�e�d� �a�b�o�v�e� �u�s�e�s� �t�h�e� �p�h�r�a�s�e� �"�s�h�a�l�l� �i�m�p�o�s�e�"� �r�a�t�h�e�r� �t�h�a�n� �"�m�a�y� �i�m�p�o�s�e�.�"� �T�h�u�s�,� �t�h�e� �d�e�c�i�s�i�o�n� �i�s� �b�i�n�d�i�n�g� �a�n�d� �n�o�t� �d�i�s�c�r�e�t�i�o�n�a�r�y�,

�t�h�a�t� �i�s�,� �t�h�e� �a�u�t�h�o�r�i�t�y� �i�s� �o�b�l�i�g�e�d� �t�o� �i�s�s�u�e� �a� �d�e�c�i�s�i�o�n� �t�o� �o�r�d�e�r� �d�e�m�o�l�i�t�i�o�n� �i�f� �c�e�r�t�a�i�n� �l�e�g�a�l� �p�r�e�r�e�q�u�i�s�i�t�e�s� �h�a�v�e� �b�e�e�n� �m�e�t�.� �H�o�w�e�v�e�r�,� �t�h�e� �l�e�g�i�s�l�a�t�o�r� �h�a�s

�p�r�o�v�i�d�e�d� �f�o�r� �a�n� �e�x�c�e�p�t�i�o�n�.� �I�f� �t�h�e� �o�w�n�e�r� �o�f� �a� �w�a�t�e�r� �d�e�v�i�c�e� �h�a�s� �n�o�t� �o�b�t�a�i�n�e�d� �a� �d�e�c�i�s�i�o�n� �o�n� �i�t�s� �l�e�g�a�l�i�z�a�t�i�o�n�,� �a�n�d� �t�h�e� �r�e�m�o�v�a�l� �o�f� �t�h�e� �d�e�v�i�c�e� �i�s

�t�e�c�h�n�i�c�a�l�l�y� �o�r� �e�c�o�n�o�m�i�c�a�l�l�y� �i�m�p�o�s�s�i�b�l�e�,� �t�h�e� �a�u�t�h�o�r�i�t�y� �m�a�y� �i�m�p�o�s�e� �o�n� �t�h�e� �o�w�n�e�r�,� �b�y� �d�e�c�i�s�i�o�n�,� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �t�o� �i�m�p�l�e�m�e�n�t� �d�a�m�a�g�e� �p�r�e�v�e�n�t�i�o�n

�d�e�v�i�c�e�s� �.

�A�c�c�o�r�d�i�n�g� �t�o� �A�r�t�.� �1�7� �p�a�r�a�.� �1�(�4�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�,� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �L�a�w� �r�e�g�a�r�d�i�n�g� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �s�h�a�l�l� �a�p�p�l�y� �m�u�t�a�t�i�s

�m�u�t�a�n�d�i�s� �t�o� �t�h�e� �r�e�c�o�n�s�t�r�u�c�t�i�o�n�,� �e�x�p�a�n�s�i�o�n�,� �s�u�p�e�r�s�t�r�u�c�t�u�r�e�,� �r�e�c�o�n�s�t�r�u�c�t�i�o�n�,� �d�e�m�o�l�i�t�i�o�n� �o�r� �l�i�q�u�i�d�a�t�i�o�n� �o�f� �s�u�c�h� �f�a�c�i�l�i�t�i�e�s�.� �T�h�u�s�,� �A�r�t�.� �1�9�0�,� �i�n



�c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �A�r�t�.� �1�7� �p�a�r�a�.� �1�(�4�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�,� �a�l�s�o� �a�p�p�l�i�e�s� �t�o� �s�i�t�u�a�t�i�o�n�s� �w�h�e�r�e� �a� �w�a�t�e�r� �d�e�v�i�c�e� �h�a�s� �b�e�e�n� �i�l�l�e�g�a�l�l�y� �(�i�.�e�.�,� �w�i�t�h�o�u�t� �a� �p�e�r�m�i�t� �o�r

�w�a�t�e�r� �l�a�w� �n�o�t�i�f�i�c�a�t�i�o�n�)� �r�e�c�o�n�s�t�r�u�c�t�e�d� �o�r� �d�e�c�o�m�m�i�s�s�i�o�n�e�d�.

�I�n�d�e�e�d�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �j�u�d�g�m�e�n�t� �o�f� �t�h�e� �R�e�g�i�o�n�a�l� �A�d�m�i�n�i�s�t�r�a�t�i�v�e� �C�o�u�r�t� �(�W�S�A�)� �i�n� �G�d�a�n�s�k� �o�n� �J�u�l�y� �2�,� �2�0�1�3�,� �I�I� �S�A�/�G�d� �9�8�/�1�3�:� �"�(�.�.�.�)� �I�f� �t�h�e�r�e� �h�a�s

�b�e�e�n� �b�a�c�k�f�i�l�l�i�n�g� �o�f� �a� �d�i�t�c�h�,� �w�h�i�c�h� �i�s�,� �i�n� �f�a�c�t�,� �i�t�s� �l�i�q�u�i�d�a�t�i�o�n� �(�d�e�m�o�l�i�t�i�o�n� �o�f� �a� �w�a�t�e�r� �d�e�v�i�c�e�)�,� �s�u�c�h� �a�c�t�i�o�n� �r�e�q�u�i�r�e�s� �a� �w�a�t�e�r� �p�e�r�m�i�t�.� �I�n� �t�u�r�n�,� �t�h�e

�p�r�o�v�i�s�i�o�n� �o�f� �A�r�t�i�c�l�e� �6�4�a� �(�5�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �a�l�l�o�w�s� �t�o� �i�m�p�o�s�e� �b�y� �d�e�c�i�s�i�o�n� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �t�o� �d�i�g� �u�p� �a� �d�i�t�c�h� �b�u�r�i�e�d� �w�i�t�h�o�u�t� �t�h�e� �r�e�l�e�v�a�n�t� �p�e�r�m�i�t�,

�s�e�t�t�i�n�g� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �d�e�a�d�l�i�n�e� �f�o�r� �c�a�r�r�y�i�n�g� �o�u�t� �t�h�i�s� �a�c�t�i�o�n�,� �a�n�d� �t�h�e� �a�u�t�h�o�r�i�t�y� �c�o�m�p�e�t�e�n�t� �t�o� �i�s�s�u�e� �a� �d�e�c�i�s�i�o�n� �i�n� �t�h�i�s� �r�e�g�a�r�d� �i�s� �t�h�e� �a�u�t�h�o�r�i�t�y

�c�o�m�p�e�t�e�n�t� �t�o� �i�s�s�u�e� �a� �w�a�t�e�r� �l�a�w� �p�e�r�m�i�t�,� �i�.�e�.� �t�h�e� �d�i�s�t�r�i�c�t� �g�o�v�e�r�n�o�r�.� �(�.�.�.�)�"� �.

�T�h�e� �c�i�t�e�d� �j�u�d�g�m�e�n�t� �r�e�f�e�r�s� �t�o� �t�h�e� �p�r�e�v�i�o�u�s� �l�e�g�a�l� �s�t�a�t�u�s�,� �i�.�e�.� �L�a�w� �o�f� �J�u�l�y� �1�8�,� �2�0�0�1�.� �W�a�t�e�r� �l�a�w� �,� �r�e�f�e�r�r�e�d� �t�o� �a�s� �t�h�e� �2�0�0�1� �W�a�t�e�r� �L�a�w�.� �H�o�w�e�v�e�r�,� �d�u�e� �t�o

�a�n�a�l�o�g�o�u�s� �l�e�g�a�l� �s�o�l�u�t�i�o�n�s�,� �t�h�e� �r�u�l�i�n�g� �r�e�m�a�i�n�s� �v�a�l�i�d�,� �a�n�d� �t�h�e� �c�o�m�p�e�t�e�n�c�i�e�s� �o�f� �t�h�e� �d�i�s�t�r�i�c�t� �g�o�v�e�r�n�o�r� �w�e�r�e� �t�a�k�e�n� �o�v�e�r� �b�y� �t�h�e� �P�G�W� �W�P� �a�u�t�h�o�r�i�t�y�.

�I�m�p�r�o�p�e�r� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �a� �w�a�t�e�r� �f�a�c�i�l�i�t�y

�A�n�o�t�h�e�r� �p�r�o�c�e�e�d�i�n�g� �p�e�r�t�a�i�n�i�n�g� �t�o� �t�h�e� �i�s�s�u�e� �a�t� �h�a�n�d� �i�s� �t�h�a�t� �s�e�t� �f�o�r�t�h� �i�n� �A�r�t�i�c�l�e� �1�9�1�(�1�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �f�o�r� �i�m�p�r�o�p�e�r� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �a� �w�a�t�e�r

�f�a�c�i�l�i�t�y�.� �T�h�e� �d�e�c�i�s�i�o�n� �i�s�s�u�e�d� �i�n� �t�h�i�s� �p�r�o�c�e�e�d�i�n�g� �i�s� �t�h�e� �s�o�-�c�a�l�l�e�d�.� �a� �r�e�s�t�i�t�u�t�i�o�n� �d�e�c�i�s�i�o�n� �a�n�d� �i�t�s� �p�u�r�p�o�s�e� �i�s� �t�o� �r�e�s�t�o�r�e� �t�h�e� �p�r�e�v�i�o�u�s� �f�u�n�c�t�i�o�n� �o�f� �t�h�e

�d�e�v�i�c�e�,� �l�o�s�t� �a�s� �a� �r�e�s�u�l�t� �o�f� �i�m�p�r�o�p�e�r� �m�a�i�n�t�e�n�a�n�c�e�,� �o�r� �t�o� �p�e�r�f�o�r�m� �d�a�m�a�g�e� �p�r�e�v�e�n�t�i�o�n� �d�e�v�i�c�e�s� �o�r� �t�o� �e�l�i�m�i�n�a�t�e� �t�h�e� �d�a�m�a�g�e� �w�h�e�n� �t�h�e� �c�o�n�s�e�q�u�e�n�c�e

�o�f� �i�m�p�r�o�p�e�r� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �a� �w�a�t�e�r� �d�e�v�i�c�e� �i�s� �i�t�s� �h�a�r�m�f�u�l� �i�m�p�a�c�t� �o�n� �w�a�t�e�r� �o�r� �l�a�n�d� �.� �T�h�e� �p�r�o�c�e�d�u�r�e� �i�n� �t�h�i�s� �r�e�g�a�r�d� �a�l�s�o� �b�e�l�o�n�g�s� �t�o� �t�h�e� �a�u�t�h�o�r�i�t�y

�c�o�m�p�e�t�e�n�t� �f�o�r� �w�a�t�e�r� �p�e�r�m�i�t�s� �f�o�r� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�.

�I�t� �i�s� �w�o�r�t�h� �a�d�d�i�n�g� �t�h�a�t� �A�r�t�i�c�l�e� �1�9�1�(�1�)� �o�f� �t�h�e� �a�f�o�r�e�m�e�n�t�i�o�n�e�d�.� �o�f� �t�h�e� �l�a�w� �a�p�p�l�i�e�s� �i�n� �t�h�e� �s�i�t�u�a�t�i�o�n� �o�f� �i�n�a�d�v�e�r�t�e�n�t� �a�c�t�s�,� �n�e�g�l�i�g�e�n�c�e� �i�n� �t�h�e

�p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �d�u�t�y� �u�n�d�e�r� �A�r�t�.� �1�8�8� �p�a�r�a�.� �1� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�.� �I�n� �a� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e� �t�h�e�r�e� �h�a�s� �b�e�e�n� �d�e�l�i�b�e�r�a�t�e� �i�l�l�e�g�a�l� �r�e�m�o�v�a�l� �o�r

�r�e�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a� �d�i�t�c�h�,� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �l�e�g�a�l� �b�a�s�i�s� �f�o�r� �p�r�o�c�e�e�d�i�n�g� �w�i�l�l� �b�e� �A�r�t�i�c�l�e�.� �1�9�0�,� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �A�r�t�.� �1�7� �p�a�r�a�.� �1� �p�o�i�n�t� �4� �o�f� �t�h�e� �W�a�t�e�r

�L�a�w�,� �a�s� �o�u�t�l�i�n�e�d� �a�b�o�v�e�.

�I�f� �i�t� �i�s� �n�o�t� �p�o�s�s�i�b�l�e� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �f�u�n�c�t�i�o�n� �o�f� �a� �w�a�t�e�r� �f�a�c�i�l�i�t�y�,� �t�h�e� �a�u�t�h�o�r�i�t�y� �-� �b�e�a�r�i�n�g� �i�n� �m�i�n�d� �t�h�a�t� �t�h�e� �u�s�e� �o�f� �w�a�t�e�r� �m�u�s�t� �n�o�t� �c�a�u�s�e

�d�e�t�e�r�i�o�r�a�t�i�o�n� �o�f� �w�a�t�e�r� �a�n�d� �e�c�o�s�y�s�t�e�m�s� �d�e�p�e�n�d�e�n�t� �o�n� �i�t�,� �w�a�s�t�e� �o�f� �w�a�t�e�r� �o�r� �w�a�t�e�r� �e�n�e�r�g�y�,� �a�n�d� �m�u�s�t� �n�o�t� �c�a�u�s�e� �d�a�m�a�g�e� �-� �m�a�y� �b�y� �d�e�c�i�s�i�o�n

�r�e�d�e�f�i�n�e� �t�h�e� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �f�a�c�i�l�i�t�y� �a�n�d� �o�r�d�e�r� �i�t�s� �r�e�c�o�n�s�t�r�u�c�t�i�o�n� �o�r� �l�i�q�u�i�d�a�t�i�o�n� �.� �T�h�e� �l�a�t�t�e�r� �r�e�g�u�l�a�t�i�o�n� �a�p�p�l�i�e�s� �t�o� �t�h�o�s�e� �d�e�v�i�c�e�s� �w�h�o�s�e� �f�u�n�c�t�i�o�n

�i�s� �u�n�k�n�o�w�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�i�s� �a�p�p�l�i�e�s� �t�o� �d�i�t�c�h�e�s� �t�h�a�t� �h�a�v�e� �e�x�i�s�t�e�d� �f�o�r� �s�e�v�e�r�a�l� �d�e�c�a�d�e�s� �a�n�d� �i�t� �i�s� �n�o�t� �k�n�o�w�n� �d�e� �f�a�c�t�o� �w�h�a�t� �f�u�n�c�t�i�o�n� �t�h�e�y� �s�e�r�v�e�.

�W�a�t�e�r� �r�e�c�l�a�m�a�t�i�o�n� �f�a�c�i�l�i�t�i�e�s

�I�n� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �A�r�t�.� �2�0�5�-�2�0�6� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �r�e�g�u�l�a�t�e�s� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �t�o� �m�a�i�n�t�a�i�n� �w�a�t�e�r� �r�e�c�l�a�m�a�t�i�o�n� �f�a�c�i�l�i�t�i�e�s� �a�n�d� �t�h�e� �e�n�f�o�r�c�e�m�e�n�t� �o�f

�t�h�i�s� �o�b�l�i�g�a�t�i�o�n� �b�y� �t�h�e� �W�P� �P�G�W� �a�u�t�h�o�r�i�t�y�,� �i�.�e�.� �T�h�e� �d�i�r�e�c�t�o�r� �o�f� �t�h�e� �R�e�g�i�o�n�a�l� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �B�o�a�r�d� �o�f� �P�G�W� �W�P� �(�d�i�r�e�c�t�o�r� �o�f� �R�Z�G�W�)�.

�A�c�c�o�r�d�i�n�g� �t�o� �A�r�t�.� �1�9�5� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�,� �w�a�t�e�r� �r�e�c�l�a�m�a�t�i�o�n� �i�n�v�o�l�v�e�s� �r�e�g�u�l�a�t�i�n�g� �w�a�t�e�r� �r�e�l�a�t�i�o�n�s� �t�o� �i�m�p�r�o�v�e� �t�h�e� �p�r�o�d�u�c�t�i�v�e� �c�a�p�a�c�i�t�y� �o�f� �t�h�e� �s�o�i�l

�a�n�d� �f�a�c�i�l�i�t�a�t�e� �c�u�l�t�i�v�a�t�i�o�n�.� �A�s� �f�o�r� �w�a�t�e�r� �r�e�c�l�a�m�a�t�i�o�n� �f�a�c�i�l�i�t�i�e�s�,� �t�h�e�s�e� �i�n�c�l�u�d�e�.� �d�i�t�c�h�e�s� �t�o�g�e�t�h�e�r� �w�i�t�h� �f�u�n�c�t�i�o�n�a�l�l�y� �r�e�l�a�t�e�d� �s�t�r�u�c�t�u�r�e�s�,� �i�f� �t�h�e�y� �s�e�r�v�e

�t�h�e� �p�u�r�p�o�s�e�s� �o�f� �A�r�t�.� �1�9�5� �W�a�t�e�r� �L�a�w� �.

�M�a�i�n�t�e�n�a�n�c�e� �o�f� �w�a�t�e�r� �r�e�c�l�a�m�a�t�i�o�n� �f�a�c�i�l�i�t�i�e�s� �i�s� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �o�f� �t�h�e� �l�a�n�d�o�w�n�e�r�s� �c�o�n�c�e�r�n�e�d�,� �a�n�d� �i�f� �t�h�e� �f�a�c�i�l�i�t�i�e�s� �a�r�e� �c�o�v�e�r�e�d� �b�y� �a� �w�a�t�e�r

�c�o�m�p�a�n�y� �o�p�e�r�a�t�i�n�g� �i�n� �t�h�e� �m�u�n�i�c�i�p�a�l�i�t�y� �o�r� �a�n� �a�s�s�o�c�i�a�t�i�o�n� �o�f� �w�a�t�e�r� �c�o�m�p�a�n�i�e�s� �i�n� �w�h�i�c�h� �a� �w�a�t�e�r� �c�o�m�p�a�n�y� �o�p�e�r�a�t�i�n�g� �i�n� �t�h�e� �m�u�n�i�c�i�p�a�l�i�t�y� �i�s

�a�f�f�i�l�i�a�t�e�d�,� �t�o� �t�h�a�t� �c�o�m�p�a�n�y� �o�r� �t�h�a�t� �a�s�s�o�c�i�a�t�i�o�n� �o�f� �w�a�t�e�r� �c�o�m�p�a�n�i�e�s� �.� �I�n� �a� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �a� �d�r�a�i�n�a�g�e� �d�i�t�c�h� �(�n�o�t� �c�o�v�e�r�e�d� �b�y� �a� �w�a�t�e�r

�c�o�m�p�a�n�y� �o�r� �a�s�s�o�c�i�a�t�i�o�n� �o�f� �w�a�t�e�r� �c�o�m�p�a�n�i�e�s�)� �i�s� �n�o�t� �p�r�o�p�e�r�l�y� �m�a�i�n�t�a�i�n�e�d� �a�n�d� �c�a�u�s�e�s� �f�l�o�o�d�i�n�g� �o�f� �n�e�i�g�h�b�o�r�i�n�g� �l�a�n�d�,� �t�h�e�n� �t�h�e� �d�i�r�e�c�t�o�r� �o�f� �t�h�e

�R�e�g�i�o�n�a�l� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �B�o�a�r�d� �s�h�a�l�l� �e�s�t�a�b�l�i�s�h�,� �b�y� �d�e�c�i�s�i�o�n�,� �d�e�t�a�i�l�e�d� �s�c�o�p�e�s� �a�n�d� �d�e�a�d�l�i�n�e�s� �f�o�r� �i�t�s� �e�x�e�c�u�t�i�o�n� �i�n� �p�r�o�p�o�r�t�i�o�n� �t�o� �t�h�e� �b�e�n�e�f�i�t�s

�t�o� �l�a�n�d�o�w�n�e�r�s� �.
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�I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �t�o� �m�a�i�n�t�a�i�n� �a� �d�r�a�i�n�a�g�e� �f�a�c�i�l�i�t�y� �i�s� �n�o�t� �o�n� �t�h�e� �o�w�n�e�r� �o�f� �t�h�e� �f�a�c�i�l�i�t�y�,� �b�u�t� �o�n� �t�h�e� �a�f�f�e�c�t�e�d� �l�a�n�d�o�w�n�e�r�s�,� �i�.�e�.

�t�h�o�s�e� �w�h�o� �b�e�n�e�f�i�t� �f�r�o�m� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �f�a�c�i�l�i�t�y�.� �T�h�u�s�,� �t�h�e�y� �c�a�n� �b�e� �b�o�t�h� �t�h�e� �o�w�n�e�r�s� �o�f� �t�h�e� �d�i�t�c�h� �(�o�w�n�e�r�s� �o�f� �t�h�e� �l�a�n�d� �o�n� �w�h�i�c�h� �t�h�e� �d�i�t�c�h� �i�s

�l�o�c�a�t�e�d�)� �a�n�d� �o�w�n�e�r�s� �o�f� �n�e�i�g�h�b�o�r�i�n�g� �p�r�o�p�e�r�t�i�e�s�.

�V�i�o�l�a�t�i�o�n� �o�f� �w�a�t�e�r� �r�e�l�a�t�i�o�n�s

�T�h�e� �p�r�o�c�e�e�d�i�n�g�s� �s�e�t� �f�o�r�t�h� �i�n� �A�r�t�.� �2�3�4� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �o�n� �v�i�o�l�a�t�i�o�n� �o�f� �w�a�t�e�r� �r�e�l�a�t�i�o�n�s� �a�n�d� �c�o�n�d�u�c�t�e�d� �b�y� �t�h�e� �m�a�y�o�r�/�m�a�y�o�r�/�m�a�y�o�r�.� �T�h�e� �s�o�u�r�c�e

�o�f� �t�h�e�s�e� �p�r�o�c�e�e�d�i�n�g�s� �i�s� �o�f�t�e�n� �n�e�i�g�h�b�o�r�h�o�o�d� �d�i�s�p�u�t�e�s� �t�h�a�t� �o�c�c�u�r� �i�n� �s�m�a�l�l� �t�o�w�n�s�,� �e�s�p�e�c�i�a�l�l�y� �i�n� �r�u�r�a�l� �a�r�e�a�s�.� �A� �l�a�n�d�o�w�n�e�r� �w�h�o� �f�e�e�l�s� �a�g�g�r�i�e�v�e�d� �b�y

�t�h�e� �a�c�t�i�o�n�s� �o�f� �a� �n�e�i�g�h�b�o�r� �i�n� �a�l�t�e�r�i�n�g� �t�h�e� �s�t�a�t�u�s� �o�f� �w�a�t�e�r� �o�n� �t�h�e� �l�a�n�d� �d�o�e�s� �n�o�t� �h�a�v�e� �t�o� �f�i�l�e� �a� �l�a�w�s�u�i�t� �t�o� �p�r�o�t�e�c�t� �h�i�s� �p�r�o�p�e�r�t�y� �o�r� �p�o�s�s�e�s�s�i�o�n� �w�i�t�h

�t�h�e� �c�o�u�r�t�,� �b�u�t� �i�t� �i�s� �s�u�f�f�i�c�i�e�n�t� �f�o�r� �h�i�m� �t�o� �s�u�b�m�i�t� �a� �r�e�q�u�e�s�t� �t�o� �t�h�e� �m�u�n�i�c�i�p�a�l� �a�u�t�h�o�r�i�t�y�.

�A�c�c�o�r�d�i�n�g� �t�o� �A�r�t�.� �2�3�4� �p�a�r�a�.� �3� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�,� �i�f� �t�h�e� �c�h�a�n�g�e�s� �i�n� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �w�a�t�e�r� �o�n� �t�h�e� �l�a�n�d� �c�a�u�s�e�d� �b�y� �t�h�e� �l�a�n�d�o�w�n�e�r� �d�e�t�r�i�m�e�n�t�a�l�l�y

�a�f�f�e�c�t� �t�h�e� �n�e�i�g�h�b�o�r�i�n�g� �l�a�n�d�,� �t�h�e� �m�a�y�o�r�,� �m�a�y�o�r� �o�r� �c�i�t�y� �p�r�e�s�i�d�e�n�t�,� �e�x� �o�f�f�i�c�i�o� �o�r� �o�n� �a�p�p�l�i�c�a�t�i�o�n�,� �b�y� �d�e�c�i�s�i�o�n�,� �o�r�d�e�r�s� �t�h�e� �l�a�n�d�o�w�n�e�r� �t�o� �r�e�s�t�o�r�e� �t�h�e

�p�r�e�v�i�o�u�s� �c�o�n�d�i�t�i�o�n� �o�r� �t�o� �p�e�r�f�o�r�m� �d�e�v�i�c�e�s� �t�o� �p�r�e�v�e�n�t� �d�a�m�a�g�e�,� �s�e�t�t�i�n�g� �a� �d�e�a�d�l�i�n�e� �f�o�r� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s�.� �T�h�e�s�e� �p�r�o�c�e�e�d�i�n�g�s�,� �a�s

�a� �r�u�l�e�,� �a�r�e� �f�r�e�e� �o�f� �c�h�a�r�g�e�,� �b�u�t� �d�u�e� �t�o� �t�h�e�i�r� �s�p�e�c�i�a�l�i�z�e�d� �n�a�t�u�r�e�,� �t�h�e�y� �a�r�e� �l�e�n�g�t�h�y� �-� �o�f�t�e�n� �l�a�s�t�i�n�g� �m�a�n�y� �y�e�a�r�s�,� �t�a�k�i�n�g� �i�n�t�o� �a�c�c�o�u�n�t� �t�h�e� �j�u�d�i�c�i�a�l� �a�n�d

�a�d�m�i�n�i�s�t�r�a�t�i�v�e� �p�r�o�c�e�d�u�r�e� �.

�T�h�e� �a�b�o�v�e� �l�e�g�a�l� �i�n�s�t�i�t�u�t�i�o�n� �i�s� �d�e�e�p�l�y� �r�o�o�t�e�d� �i�n� �t�h�e� �t�r�a�d�i�t�i�o�n� �o�f� �P�o�l�i�s�h� �w�a�t�e�r� �l�a�w�.� �I�n�d�e�e�d�,� �a�n�a�l�o�g�o�u�s� �s�o�l�u�t�i�o�n�s� �f�u�n�c�t�i�o�n�e�d� �o�n� �t�h�e� �g�r�o�u�n�d�s� �o�f� �a�l�l

�l�a�w�s� �r�e�g�u�l�a�t�i�n�g� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �P�o�l�a�n�d� �r�e�g�a�i�n�e�d� �i�n�d�e�p�e�n�d�e�n�c�e� �,� �i�.�e�.� �w�a�t�e�r� �l�a�w� �o�f� �S�e�p�t�e�m�b�e�r� �1�9�,� �1�9�2�2�.� �,� �t�h�e� �L�a�w� �o�f� �M�a�y

�3�0�,� �1�9�6�2�.� �W�a�t�e�r� �l�a�w� �,� �t�h�e� �L�a�w� �o�f� �O�c�t�o�b�e�r� �2�4�,� �1�9�7�4�.� �W�a�t�e�r� �l�a�w� �a�n�d� �t�h�e� �2�0�0�1� �W�a�t�e�r� �L�a�w�.

�I�f�,� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r� �d�e�v�i�c�e�,� �t�h�e�r�e� �i�s� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �s�t�a�t�e� �o�f� �t�h�e� �w�a�t�e�r� �o�n� �t�h�e� �l�a�n�d�,� �t�h�e�n� �t�h�e� �p�r�o�c�e�d�u�r�e� �f�o�r� �v�i�o�l�a�t�i�n�g

�w�a�t�e�r� �r�e�l�a�t�i�o�n�s� �w�i�l�l� �n�o�t� �a�p�p�l�y�.� �T�h�i�s� �i�s� �b�e�c�a�u�s�e� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �d�e�c�i�s�i�o�n� �o�f� �t�h�e� �S�u�p�r�e�m�e� �A�d�m�i�n�i�s�t�r�a�t�i�v�e� �C�o�u�r�t� �o�f� �F�e�b�r�u�a�r�y� �5�,� �2�0�1�9�,� �I�I� �O�W

�1�8�6�/�1�8�:� �"�T�h�e� �h�y�p�o�t�h�e�s�e�s� �o�f� �t�h�e� �n�o�r�m�s� �d�e�c�o�d�e�d� �f�r�o�m� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �A�r�t�i�c�l�e� �2�3�4� �a�n�d� �A�r�t�i�c�l�e� �1�9�1� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �a�r�e� �d�i�f�f�e�r�e�n�t�.� �T�h�e� �n�o�r�m� �o�f

�A�r�t�i�c�l�e� �2�3�4�(�3�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �a�p�p�l�i�e�s� �w�h�e�n� �a� �l�a�n�d�o�w�n�e�r� �h�a�s� �c�a�u�s�e�d� �c�h�a�n�g�e�s� �i�n� �t�h�e� �s�t�a�t�e� �o�f� �w�a�t�e�r� �o�n� �t�h�e� �l�a�n�d� �t�h�a�t� �h�a�r�m�f�u�l�l�y� �a�f�f�e�c�t

�n�e�i�g�h�b�o�r�i�n�g� �l�a�n�d�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �A�r�t�i�c�l�e� �1�9�1�(�1�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �p�r�o�v�i�d�e�s� �t�h�e� �b�a�s�i�s� �f�o�r� �a�d�j�u�d�i�c�a�t�i�o�n� �b�y� �t�h�e� �c�o�m�p�e�t�e�n�t� �a�u�t�h�o�r�i�t�y� �o�f� �t�h�e

�W�a�t�e�r� �A�u�t�h�o�r�i�t�y� �i�n� �c�a�s�e�s� �o�f� �i�m�p�r�o�p�e�r� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �a� �w�a�t�e�r� �f�a�c�i�l�i�t�y�.�"� �.

�A� �s�i�m�i�l�a�r� �v�i�e�w� �w�a�s� �e�x�p�r�e�s�s�e�d� �i�n� �t�h�e� �j�u�d�g�m�e�n�t� �o�f� �t�h�e� �W�S�A� �i�n� �C�r�a�c�o�w� �o�n� �N�o�v�e�m�b�e�r� �4�,� �2�0�1�6�.� �I�I� �S�A�/�K�r� �9�1�2�/�1�6�,� �i�s�s�u�e�d� �w�h�i�l�e� �t�h�e� �p�r�e�v�i�o�u�s� �l�e�g�a�l

�r�e�g�i�m�e� �w�a�s� �s�t�i�l�l� �i�n� �f�o�r�c�e�,� �w�h�e�r�e� �i�t� �w�a�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t�:� �"�1�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �A�r�t�.� �2�9� �p�.�w�.� �i�s� �t�o� �e�n�s�u�r�e� �t�h�e� �n�o�n�-�d�e�t�e�r�i�o�r�a�t�e�d� �s�t�a�t�e� �o�f� �w�a�t�e�r� �r�e�l�a�t�i�o�n�s

�o�n� �t�h�e� �l�a�n�d�,� �t�o� �p�r�o�h�i�b�i�t� �i�n�t�e�r�f�e�r�e�n�c�e� �w�i�t�h� �t�h�e� �a�c�t�u�a�l� �s�t�a�t�e� �o�f� �w�a�t�e�r� �o�n� �t�h�e� �l�a�n�d� �i�f� �t�h�i�s� �m�a�y� �h�a�v�e� �a� �d�e�t�r�i�m�e�n�t�a�l� �e�f�f�e�c�t� �o�n� �n�e�i�g�h�b�o�r�i�n�g� �l�a�n�d�,� �a�n�d

�n�o�t� �t�o� �o�r�d�e�r� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �u�p�k�e�e�p� �o�f� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �o�r� �t�h�e� �p�r�o�h�i�b�i�t�i�o�n� �o�f� �t�h�e�i�r� �d�e�s�t�r�u�c�t�i�o�n�,� �w�h�i�c�h� �a�r�e� �s�u�b�j�e�c�t� �t�o� �t�h�e� �d�i�s�p�o�s�i�t�i�o�n�s� �o�f

�s�e�p�a�r�a�t�e� �r�e�g�u�l�a�t�i�o�n�s�.� �2�.� �T�h�e� �p�r�o�v�i�s�i�o�n� �o�f� �A�r�t�.� �2�9� �p�a�r�a�g�r�a�p�h�.� �3� �p�.�w�.� �a�p�p�l�i�e�s� �w�h�e�n� �t�h�e� �c�h�a�n�g�e�s� �i�n� �t�h�e� �s�t�a�t�e� �o�f� �w�a�t�e�r� �o�n� �t�h�e� �l�a�n�d� �r�e�s�u�l�t� �f�r�o�m

�a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �d�o� �n�o�t� �i�n�v�o�l�v�e� �e�x�i�s�t�i�n�g� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�,� �b�u�t� �o�n�l�y� �i�n�c�i�d�e�n�t�a�l�l�y� �a�f�f�e�c�t� �w�a�t�e�r� �r�e�l�a�t�i�o�n�s� �i�n� �t�h�e� �s�u�r�r�o�u�n�d�i�n�g� �a�r�e�a� �(�.�.�.�)�"� �.

�C�r�i�m�i�n�a�l� �p�r�o�v�i�s�i�o�n�s

�I�n� �a�d�d�i�t�i�o�n� �t�o� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �p�r�o�c�e�d�u�r�e�s�,� �t�h�e� �l�e�g�i�s�l�a�t�u�r�e� �a�l�s�o� �p�r�o�v�i�d�e�d� �f�o�r� �c�r�i�m�i�n�a�l� �s�a�n�c�t�i�o�n�s�.� �A�c�c�o�r�d�i�n�g� �t�o� �A�r�t�.� �4�7�6� �p�a�r�a�.� �1� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�,

�w�h�o�e�v�e�r� �u�s�e�s� �w�a�t�e�r� �o�r� �p�e�r�f�o�r�m�s� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �o�r� �o�t�h�e�r� �a�c�t�i�v�i�t�i�e�s� �r�e�q�u�i�r�i�n�g� �a� �w�a�t�e�r� �p�e�r�m�i�t� �w�i�t�h�o�u�t� �t�h�e� �r�e�q�u�i�r�e�d� �w�a�t�e�r� �p�e�r�m�i�t� �o�r� �e�x�c�e�e�d�s� �t�h�e

�c�o�n�d�i�t�i�o�n�s� �s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �w�a�t�e�r� �p�e�r�m�i�t�,� �s�h�a�l�l� �b�e� �p�u�n�i�s�h�e�d� �b�y� �a�r�r�e�s�t�,� �r�e�s�t�r�i�c�t�i�o�n� �o�f� �l�i�b�e�r�t�y� �o�r� �a� �f�i�n�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �w�h�o�e�v�e�r�,� �c�o�n�t�r�a�r�y� �t�o� �t�h�e

�p�r�o�v�i�s�i�o�n� �o�f� �A�r�t�i�c�l�e� �1�8�8� �(�1�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�,� �f�a�i�l�s� �t�o� �m�a�i�n�t�a�i�n� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �o�r� �c�o�n�t�r�a�r�y� �t�o� �t�h�e� �p�r�o�v�i�s�i�o�n� �o�f� �t�h�e� �A�r�t�.� �1�9�2� �p�a�r�a�.� �1� �p�o�i�n�t� �1

�a�f�o�r�e�m�e�n�t�i�o�n�e�d�.� �A�c�t� �d�e�s�t�r�o�y�s� �o�r� �d�a�m�a�g�e�s� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�,� �s�h�a�l�l� �b�e� �p�u�n�i�s�h�e�d� �b�y� �a� �f�i�n�e� �(�A�r�t�i�c�l�e� �4�7�7�(�6�)� �a�n�d� �(�7�)� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�)�.

�I�n� �v�i�e�w� �o�f� �t�h�i�s�,� �a� �p�e�r�s�o�n� �w�h�o� �a�r�b�i�t�r�a�r�i�l�y� �e�l�i�m�i�n�a�t�e�s� �o�r� �p�l�u�g�s� �a� �d�i�t�c�h�,� �o�r� �f�a�i�l�s� �t�o� �p�e�r�f�o�r�m� �t�h�e� �d�u�t�y� �t�o� �m�a�i�n�t�a�i�n� �i�t�,� �c�o�m�m�i�t�s� �a�n� �o�f�f�e�n�s�e� �a�n�d� �i�s
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�s�u�b�j�e�c�t� �t�o� �p�u�n�i�s�h�m�e�n�t� �o�n� �t�h�i�s� �a�c�c�o�u�n�t�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �d�u�t�i�e�s� �i�m�p�o�s�e�d� �o�n� �h�i�m�.

�S�u�m�m�a�r�y

�T�h�e� �a�u�t�h�o�r�i�t�i�e�s� �o�f� �t�h�e� �W�P� �P�G�W� �h�a�v�e� �i�m�p�o�r�t�a�n�t� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �f�o�r� �e�n�f�o�r�c�i�n�g� �t�h�e� �d�u�t�y� �t�o� �p�r�o�p�e�r�l�y� �m�a�i�n�t�a�i�n� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�.� �P�u�b�l�i�c� �a�w�a�r�e�n�e�s�s

�o�f� �t�h�i�s� �i�s�s�u�e� �i�s� �r�e�l�a�t�i�v�e�l�y� �l�o�w�.� �M�a�n�y� �p�e�o�p�l�e� �b�e�l�i�e�v�e� �t�h�a�t� �i�f� �a� �d�i�t�c�h� �i�s� �o�n� �t�h�e�i�r� �l�a�n�d�,� �t�h�e�y� �h�a�v�e� �t�h�e� �r�i�g�h�t� �t�o� �d�o� �w�h�a�t� �t�h�e�y� �s�e�e� �f�i�t� �w�i�t�h� �i�t�,� �s�u�c�h� �a�s

�t�h�e�y� �c�a�n� �f�i�l�l� �i�t� �i�n� �o�r� �p�l�u�g� �i�t� �u�p�,� �w�i�t�h�o�u�t� �t�h�i�n�k�i�n�g� �a�t� �a�l�l� �a�b�o�u�t� �t�h�e� �f�u�n�c�t�i�o�n� �i�t� �s�e�r�v�e�s�.� �T�h�e�r�e�f�o�r�e�,� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� �f�o�r� �t�h�e� �a�u�t�h�o�r�i�t�i�e�s� �t�o� �b�e

�d�e�t�e�r�m�i�n�e�d� �i�n� �t�a�k�i�n�g� �t�h�e� �d�e�s�c�r�i�b�e�d� �p�r�o�c�e�e�d�i�n�g�s�,� �s�o� �t�h�a�t� �t�h�o�s�e� �w�h�o� �d�o� �n�o�t� �t�a�k�e� �c�a�r�e� �o�f� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �o�r� �i�n�t�e�n�t�i�o�n�a�l�l�y� �d�e�s�t�r�o�y� �t�h�e�m� �w�i�l�l� �b�e�a�r

�t�h�e� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �t�h�e�i�r� �a�c�t�i�o�n�s�.

�J�a�r�o�s�l�a�w� �D�o�l�n�y� �-� �l�e�g�a�l� �c�o�u�n�s�e�l�,� �l�o�n�g�-�t�i�m�e� �e�m�p�l�o�y�e�e� �o�f� �p�u�b�l�i�c� �a�d�m�i�n�i�s�t�r�a�t�i�o�n�,� �i�n�c�l�u�d�i�n�g� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �s�t�r�u�c�t�u�r�e�s� �(�R�Z�G�W�,� �W�o�d�y� �P�o�l�s�k�i�e�)�,

�p�r�a�c�t�i�t�i�o�n�e�r� �o�f� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �l�a�w� �i�n� �a� �l�a�w� �f�i�r�m�,� �a�s�s�o�c�i�a�t�e� �o�f� �t�h�e� �m�u�n�i�c�i�p�a�l�i�t�y� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �p�r�o�c�e�e�d�i�n�g�s� �f�o�r� �v�i�o�l�a�t�i�o�n� �o�f� �w�a�t�e�r� �r�e�l�a�t�i�o�n�s�,� �c�u�r�r�e�n�t�l�y� �a

�l�o�c�a�l� �g�o�v�e�r�n�m�e�n�t� �e�m�p�l�o�y�e�e� �(�h�e�a�d� �o�f� �d�e�p�a�r�t�m�e�n�t�)� �i�n� �a� �m�u�n�i�c�i�p�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �u�n�i�t�,� �d�e�a�l�i�n�g� �w�i�t�h�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,

�e�x�p�e�r�i�e�n�c�e�d� �t�r�a�i�n�e�r� �a�n�d� �a�u�t�h�o�r� �o�f� �s�c�i�e�n�t�i�f�i�c� �p�u�b�l�i�c�a�t�i�o�n�s� �o�n� �W�a�t�e�r� �L�a�w� �a�n�d� �K�p�a�,� �p�a�r�t�i�c�i�p�a�n�t� �i�n� �t�h�e� �d�e�b�a�t�e�s� �"�W�a�t�e�r� �R�o�u�n�d�t�a�b�l�e�:� �W�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �-

�C�h�a�l�l�e�n�g�e�s� �f�o�r� �P�o�l�a�n�d�"�,� �"�I�I� �W�a�t�e�r� �R�o�u�n�d�t�a�b�l�e� �2�0�2�2�:� �A� �c�i�t�y� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �w�a�t�e�r�"� �a�n�d� �"�I�I�I� �W�a�t�e�r� �R�o�u�n�d�t�a�b�l�e� �2�0�2�3�:� �M�a�n�a�g�i�n�g� �W�a�t�e�r� �i�n� �E�m�e�r�g�e�n�c�i�e�s�.�"

�S�o�u�r�c�e�:

�L�a�w� �o�f� �A�p�r�i�l� �2�3�,� �1�9�6�4�.� �C�i�v�i�l� �C�o�d�e� �(�J�o�u�r�n�a�l� �o�f� �L�a�w�s� �2�0�2�2�,� �i�t�e�m� �1�3�6�0�,� �a�s� �a�m�e�n�d�e�d�)�,� �r�e�f�e�r�r�e�d� �t�o� �a�s� �t�h�e� �C�i�v�i�l� �C�o�d�e�.

�O�J�.� �o�f� �2�0�2�2�.� �p�o�s�.� �2�6�2�5�,� �a�s� �a�m�e�n�d�e�d�.� �z�m�.

�A�c�c�o�r�d�i�n�g� �t�o� �t�h�i�s� �p�r�o�v�i�s�i�o�n�:� �"�T�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �L�a�w� �r�e�l�a�t�i�n�g� �t�o�:� �1�)� �o�w�n�e�r�s� �-� �s�h�a�l�l� �b�e� �a�p�p�l�i�e�d� �m�u�t�a�t�i�s� �m�u�t�a�n�d�i�s� �t�o� �s�e�l�f�-�o�w�n�e�r�s� �a�n�d� �p�e�r�p�e�t�u�a�l� �u�s�u�f�r�u�c�t�u�a�r�i�e�s�,

�a�n�d� �i�n� �t�h�e� �c�a�s�e� �o�f� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �i�n�s�t�a�l�l�a�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �m�e�a�n�i�n�g� �o�f� �t�h�e� �A�r�t�.� �3� �p�o�i�n�t� �6� �L�a�w� �o�f� �A�p�r�i�l� �2�7�,� �2�0�0�1�.� �-� �E�n�v�i�r�o�n�m�e�n�t�a�l� �L�a�w� �-� �t�o� �t�h�e� �o�p�e�r�a�t�o�r� �o�f� �t�h�e

�i�n�s�t�a�l�l�a�t�i�o�n�"�.

�A�r�t�.� �1�6� �S�e�c�t�i�o�n� �6�5� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w

�A�r�t�.� �1�6� �p�o�i�n�t� �4�7� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w

�A�r�t�.� �3�9�7� �p�a�r�a�.� �3� �p�o�i�n�t� �2� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w

�A�r�t�.� �1�9�0� �p�a�r�a�.� �1�3� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w

�A�r�t�.� �1�9�0� �p�a�r�a�.� �1�4� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w

�J�u�d�g�m�e�n�t� �o�f� �t�h�e� �W�S�A� �i�n� �G�d�a�D�s�k� �d�a�t�e�d� �J�u�l�y� �2�,� �2�0�1�3�,� �I�I� �S�A�/�G�d� �9�8�/�1�3�.� �A� �s�i�m�i�l�a�r� �p�o�s�i�t�i�o�n�,� �a�l�s�o� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �l�e�g�a�l� �r�e�g�i�m�e�,� �w�a�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �j�u�d�g�m�e�n�t� �o�f� �t�h�e
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�O�J�.� �1�9�2�2�.� �N�o�.� �1�0�2�,� �i�t�e�m�.� �9�3�6

�O�J�.� �1�9�6�2�.� �N�o�.� �3�4�,� �i�t�e�m�.� �1�5�8

�O�J�.� �1�9�7�4�.� �N�o�.� �3�8�,� �i�t�e�m�.� �2�3�0

�O�r�d�e�r� �o�f� �t�h�e� �S�u�p�r�e�m�e� �A�d�m�i�n�i�s�t�r�a�t�i�v�e� �C�o�u�r�t� �o�f� �F�e�b�r�u�a�r�y� �5�,� �2�0�1�9�,� �I�I� �O�W� �1�8�6�/�1�8

�J�u�d�g�m�e�n�t� �o�f� �t�h�e� �W�S�A� �o�f� �N�o�v�e�m�b�e�r� �4�,� �2�0�1�6�.� �I�I� �S�A�/�K�r� �9�1�2�/�1�6



�W�H�E�N� �A�N�D� �W�H�E�R�E� �W�A�T�E�R� �S�U�P�P�L�Y� �B�A�N�S� �A�N�D� �R�E�S�T�R�I�C�T�I�O�N�S

�A�P�P�L�Y
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �M�a�B�g�o�r�z�a�t�a� �F�i�r�l���g

�P�r�o�b�l�e�m�s� �r�e�l�a�t�e�d� �t�o� �w�a�t�e�r� �s�h�o�r�t�a�g�e�s�,� �e�s�p�e�c�i�a�l�l�y� �i�n� �t�h�e� �s�u�m�m�e�r�,� �i�n�t�e�n�s�i�f�y� �y�e�a�r� �a�f�t�e�r� �y�e�a�r�,� �a�n�d� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e�s�e� �u�n�f�a�v�o�r�a�b�l�e� �p�h�e�n�o�m�e�n�a� �c�a�n

�b�e� �s�e�e�n� �a�l�l� �o�v�e�r� �t�h�e� �w�o�r�l�d�,� �b�u�t� �a�r�e� �m�o�s�t� �a�c�u�t�e�l�y� �f�e�l�t� �i�n� �"�o�u�r� �b�a�c�k�y�a�r�d�.�"

�C�a�t�e�g�o�r�i�e�s�:� �F�e�e�d�b�a�c�k�,� �I�s�s�u�e� �1�6�/�2�0�2�3

�T�a�g�s�:� �D�r�o�u�g�h�t�,� �s�u�p�p�l�i�e�s�,� �W�a�t�e�r� �i�n� �t�h�e� �t�a�p�s�,� �w�o�d�a

https://wodnesprawy.pl/en/feedback/
https://wodnesprawy.pl/en/issue-16-2023/
https://wodnesprawy.pl/en/tag/drought/
https://wodnesprawy.pl/en/tag/supplies/
https://wodnesprawy.pl/en/tag/water-in-the-taps/
https://wodnesprawy.pl/en/tag/woda-en/


�P�r�o�b�l�e�m�s� �r�e�l�a�t�e�d� �t�o� �w�a�t�e�r� �s�h�o�r�t�a�g�e�s�,� �e�s�p�e�c�i�a�l�l�y� �i�n� �t�h�e� �s�u�m�m�e�r�,� �i�n�t�e�n�s�i�f�y� �y�e�a�r� �a�f�t�e�r� �y�e�a�r�,� �a�n�d� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e�s�e� �u�n�f�a�v�o�r�a�b�l�e� �p�h�e�n�o�m�e�n�a� �c�a�n

�b�e� �s�e�e�n� �a�l�l� �o�v�e�r� �t�h�e� �w�o�r�l�d�,� �b�u�t� �a�r�e� �m�o�s�t� �a�c�u�t�e�l�y� �f�e�l�t� �i�n� �"�o�u�r� �b�a�c�k�y�a�r�d�.�"

�D�r�o�u�g�h�t� �p�h�e�n�o�m�e�n�o�n� �i�n� �l�o�c�a�l� �t�e�r�m�s

�T�h�e� �c�a�u�s�e� �o�f� �t�h�e� �d�e�v�e�l�o�p�i�n�g� �h�y�d�r�o�l�o�g�i�c�a�l� �a�n�d� �h�y�d�r�o�g�e�o�l�o�g�i�c�a�l� �d�r�o�u�g�h�t� �i�s� �p�r�i�m�a�r�i�l�y� �t�h�e� �l�a�c�k� �o�r� �s�h�o�r�t�a�g�e� �o�f� �p�r�e�c�i�p�i�t�a�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �a� �c�h�a�n�g�e� �i�n

�i�t�s� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�o�w�a�r�d� �s�h�o�r�t�-�l�i�v�e�d� �b�u�t� �i�n�t�e�n�s�e� �r�a�i�n�s�,� �r�e�s�u�l�t�i�n�g� �f�r�o�m�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �c�l�i�m�a�t�e� �c�h�a�n�g�e�.� �T�h�e� �s�t�a�t�e� �o�f� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �i�s

�a�l�s�o� �a�d�v�e�r�s�e�l�y� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �c�a�t�c�h�m�e�n�t�'�s� �l�a�n�d� �u�s�e� �b�y� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �s�e�a�l�e�d� �a�r�e�a�.� �T�h�i�s� �c�a�u�s�e�s� �a�n

�a�c�c�e�l�e�r�a�t�i�o�n� �o�f� �r�a�i�n�w�a�t�e�r� �r�u�n�o�f�f� �a�n�d�,� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �s�h�o�r�t�-�t�e�r�m� �f�l�o�o�d�s�.� �T�h�i�s� �s�i�t�u�a�t�i�o�n� �i�s� �c�o�n�d�u�c�i�v�e� �t�o� �t�h�e� �a�g�g�r�a�v�a�t�i�o�n� �o�f

�h�y�d�r�o�g�e�o�l�o�g�i�c�a�l� �d�r�o�u�g�h�t� �d�u�e� �t�o� �t�h�e� �l�a�c�k� �o�f� �r�e�t�e�n�t�i�o�n� �a�n�d� �i�n�f�i�l�t�r�a�t�i�o�n� �o�f� �r�a�i�n�w�a�t�e�r� �i�n�t�o� �t�h�e� �g�r�o�u�n�d�,� �a�n�d� �c�o�n�s�e�q�u�e�n�t�l�y� �p�o�o�r� �r�e�c�h�a�r�g�e� �o�f� �a�q�u�i�f�e�r�s

�t�h�a�t� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�e�n�e�w�a�b�i�l�i�t�y� �o�f� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s�.� �W�e� �a�r�e� �t�h�e�r�e�f�o�r�e� �f�a�c�e�d� �w�i�t�h� �a� �d�o�u�b�l�e� �d�i�s�a�d�v�a�n�t�a�g�e�:

�a�s� �a� �r�e�s�u�l�t� �o�f� �i�n�c�r�e�a�s�i�n�g� �u�r�b�a�n�i�z�a�t�i�o�n�,� �t�h�e� �n�e�e�d� �f�o�r� �w�a�t�e�r� �i�n�t�a�k�e� �f�r�o�m� �t�h�e� �w�a�t�e�r� �s�u�p�p�l�y� �s�y�s�t�e�m� �i�s� �g�r�o�w�i�n�g�;

�d�i�s�p�o�s�a�b�l�e� �g�r�o�u�n�d�w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �i�n� �m�a�n�y� �a�r�e�a�s� �o�f� �t�h�e� �c�o�u�n�t�r�y� �a�r�e� �s�t�e�a�d�i�l�y� �d�e�c�l�i�n�i�n�g�,� �a�s� �c�o�n�f�i�r�m�e�d� �b�y� �m�o�n�i�t�o�r�i�n�g� �c�a�r�r�i�e�d� �o�u�t� �b�y� �t�h�e

�S�t�a�t�e� �H�y�d�r�o�g�e�o�l�o�g�i�c�a�l� �S�e�r�v�i�c�e�.� �T�h�e� �r�e�a�s�o�n� �f�o�r� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �h�y�d�r�o�g�e�o�l�o�g�i�c�a�l� �l�o�w�s� �i�s� �p�r�i�m�a�r�i�l�y� �t�h�e� �i�n�s�u�f�f�i�c�i�e�n�t� �r�e�c�h�a�r�g�e� �o�f

�a�q�u�i�f�e�r�s�,� �r�i�v�e�r�s�,� �w�a�t�e�r� �r�e�c�l�a�m�a�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �o�v�e�r�e�x�p�l�o�i�t�a�t�i�o�n� �o�f� �g�r�o�u�n�d�w�a�t�e�r� �r�e�s�o�u�r�c�e�s�,� �w�h�i�c�h� �p�o�s�e�s� �a� �s�e�r�i�o�u�s� �t�h�r�e�a�t� �t�o� �e�n�s�u�r�i�n�g

�t�h�e� �c�o�n�t�i�n�u�i�t�y� �o�f� �w�a�t�e�r� �s�u�p�p�l�y� �i�n� �a�d�e�q�u�a�t�e� �q�u�a�n�t�i�t�y� �a�n�d� �q�u�a�l�i�t�y� �b�y� �w�a�t�e�r� �a�n�d� �s�e�w�a�g�e� �c�o�m�p�a�n�i�e�s� �c�a�r�r�y�i�n�g� �o�u�t� �t�h�e� �t�a�s�k�s� �o�f� �t�h�e

�m�u�n�i�c�i�p�a�l�i�t�y� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �c�o�l�l�e�c�t�i�v�e� �w�a�t�e�r� �s�u�p�p�l�y� �a�n�d� �s�e�w�a�g�e� �d�i�s�p�o�s�a�l�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �c�u�r�r�e�n�t� �F�o�r�e�c�a�s�t� �o�f� �t�h�e� �H�y�d�r�o�g�e�o�l�o�g�i�c�a�l

�S�i�t�u�a�t�i�o�n� �i�n� �t�h�e� �z�o�n�e�s� �o�f� �g�r�o�u�n�d�w�a�t�e�r� �r�e�c�h�a�r�g�e� �a�n�d� �a�b�s�t�r�a�c�t�i�o�n� �(�P�S�H�,� �W�a�r�s�a�w�,� �J�u�l�y� �2�0�2�3�)� �l�o�w�e�r�i�n�g� �o�f� �t�h�e� �g�r�o�u�n�d�w�a�t�e�r� �t�a�b�l�e� �b�e�l�o�w� �t�h�e

�l�o�w� �w�a�r�n�i�n�g� �l�e�v�e�l� �i�s� �f�o�r�e�c�a�s�t� �m�a�i�n�l�y� �i�n� �t�h�e� �n�o�r�t�h�e�r�n� �a�n�d� �w�e�s�t�e�r�n� �p�a�r�t�s� �o�f� �t�h�e� �c�o�u�n�t�r�y�,� �e�s�p�e�c�i�a�l�l�y� �w�i�t�h�i�n� �t�h�e� �P�o�m�o�r�s�k�i�e�,

�Z�a�c�h�o�d�n�i�o�p�o�m�o�r�s�k�i�e�,� �W�i�e�l�k�o�p�o�l�s�k�i�e� �a�n�d� �K�u�j�a�w�s�k�o�-�P�o�m�o�r�s�k�i�e� �p�r�o�v�i�n�c�e�s�,� �w�h�e�r�e� �t�h�e� �h�y�d�r�o�g�e�o�l�o�g�i�c�a�l� �e�m�e�r�g�e�n�c�y� �i�n�t�r�o�d�u�c�e�d� �o�n� �J�u�l�y

�3�1� �i�s� �i�n� �f�o�r�c�e�.� �I�t� �i�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �i�n� �a�r�e�a�s� �a�f�f�e�c�t�e�d� �b�y� �h�y�d�r�o�g�e�o�l�o�g�i�c�a�l� �l�o�w�s� �t�h�e�r�e� �m�a�y� �b�e� �d�i�f�f�i�c�u�l�t�i�e�s� �i�n� �w�a�t�e�r� �s�u�p�p�l�y� �f�r�o�m� �s�h�a�l�l�o�w

�g�r�o�u�n�d�w�a�t�e�r� �i�n�t�a�k�e�s� �(�i�n�d�i�v�i�d�u�a�l� �f�a�r�m� �w�e�l�l�s�)� �a�n�d� �f�r�o�m� �m�u�n�i�c�i�p�a�l� �i�n�t�a�k�e�s� �e�x�p�l�o�i�t�i�n�g� �t�h�e� �f�i�r�s�t� �a�q�u�i�f�e�r�.

�I�n� �o�r�d�e�r� �t�o� �r�e�d�u�c�e� �t�h�e� �r�i�s�k�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �e�f�f�e�c�t�s� �o�f� �w�a�t�e�r� �s�c�a�r�c�i�t�y�,� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �i�m�p�l�e�m�e�n�t� �s�y�s�t�e�m�i�c� �s�o�l�u�t�i�o�n�s� �b�a�s�e�d� �o�n� �t�h�e� �r�a�t�i�o�n�a�l

�u�s�e� �o�f� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �o�n� �a� �c�o�n�t�i�n�u�o�u�s� �b�a�s�i�s�.� �I�t� �i�s� �w�o�r�t�h� �c�o�n�s�i�d�e�r�i�n�g� �w�h�e�t�h�e�r� �t�h�e� �m�u�n�i�c�i�p�a�l�i�t�y�'�s� �i�m�p�o�s�i�t�i�o�n� �o�f� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �t�h�e� �u�s�e� �o�f� �t�a�p

�w�a�t�e�r� �o�n�l�y� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �a�n� �e�m�e�r�g�e�n�c�y� �i�s� �a�n� �e�f�f�e�c�t�i�v�e� �a�n�t�i�d�o�t�e� �t�o� �t�h�e� �p�e�r�m�a�n�e�n�t� �d�r�o�u�g�h�t�,� �a�n�d� �w�h�e�t�h�e�r� �t�h�i�s� �i�s� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �c�u�r�r�e�n�t� �s�t�a�t�e� �o�f

�t�h�e� �l�a�w�.

�M�u�n�i�c�i�p�a�l� �t�a�s�k�s� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �w�a�t�e�r� �s�u�p�p�l�y

�T�h�e� �d�u�t�i�e�s� �a�n�d� �p�o�w�e�r�s� �o�f� �m�u�n�i�c�i�p�a�l� �b�o�d�i�e�s� �a�r�e� �r�e�g�u�l�a�t�e�d� �b�y� �t�h�e� �L�a�w� �o�n� �M�u�n�i�c�i�p�a�l� �S�e�l�f�-�G�o�v�e�r�n�m�e�n�t�.� �A�r�t�i�c�l�e� �7� �p�a�r�a�g�r�a�p�h�.� �1� �o�f� �t�h�e

�a�f�o�r�e�m�e�n�t�i�o�n�e�d� �l�a�w� �c�o�n�t�a�i�n�s� �a� �c�a�t�a�l�o�g� �o�f� �t�h�e� �m�u�n�i�c�i�p�a�l�i�t�y�'�s� �o�w�n� �t�a�s�k�s�,� �w�h�i�c�h� �i�n�c�l�u�d�e� �m�e�e�t�i�n�g� �t�h�e� �c�o�l�l�e�c�t�i�v�e� �n�e�e�d�s� �o�f� �t�h�e� �c�o�m�m�u�n�i�t�y�,� �a�n�d� �i�n

�p�a�r�t�i�c�u�l�a�r� �m�a�t�t�e�r�s� �o�f� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �w�a�t�e�r� �s�u�p�p�l�y� �a�n�d� �w�a�t�e�r� �s�u�p�p�l�y�.� �T�h�e�s�e� �i�s�s�u�e�s� �a�r�e� �r�e�g�u�l�a�t�e�d� �i�n� �d�e�t�a�i�l� �b�y� �t�h�e� �L�a�w� �o�f� �J�u�n�e� �7�,� �2�0�0�1�.� �O�n

�c�o�l�l�e�c�t�i�v�e� �w�a�t�e�r� �s�u�p�p�l�y� �a�n�d� �c�o�l�l�e�c�t�i�v�e� �s�e�w�a�g�e� �d�i�s�p�o�s�a�l�.

�T�h�e� �m�u�n�i�c�i�p�a�l� �c�o�u�n�c�i�l�,� �a�c�c�o�r�d�i�n�g� �t�o� �A�r�t�.� �1�9� �o�f� �t�h�e� �L�a�w�,� �s�h�a�l�l� �a�d�o�p�t� �r�e�g�u�l�a�t�i�o�n�s� �f�o�r� �t�h�e� �s�u�p�p�l�y� �a�n�d� �d�i�s�p�o�s�a�l� �o�f� �w�a�s�t�e�w�a�t�e�r� �i�n� �t�h�e� �f�o�r�m� �o�f� �a� �l�o�c�a�l

�l�a�w�.� �T�h�e�s�e� �r�e�g�u�l�a�t�i�o�n�s� �d�e�f�i�n�e� �t�h�e� �r�i�g�h�t�s� �a�n�d� �o�b�l�i�g�a�t�i�o�n�s� �o�f� �t�h�e� �w�a�t�e�r� �a�n�d� �s�e�w�e�r�a�g�e� �c�o�m�p�a�n�y� �a�n�d� �s�e�r�v�i�c�e� �r�e�c�i�p�i�e�n�t�s�,� �i�n�c�l�u�d�i�n�g� �h�o�w� �t�o� �d�e�a�l

�w�i�t�h� �a�n�y� �f�a�i�l�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �t�h�e� �c�o�n�t�i�n�u�i�t�y� �a�n�d� �p�r�o�p�e�r� �p�a�r�a�m�e�t�e�r�s� �o�f� �t�h�e� �w�a�t�e�r� �s�u�p�p�l�i�e�d� �a�n�d� �s�e�w�a�g�e� �d�i�s�c�h�a�r�g�e�d� �i�n�t�o� �t�h�e� �s�e�w�e�r�a�g�e� �n�e�t�w�o�r�k�.

�A�n� �e�x�a�m�p�l�e� �o�f� �t�h�e� �o�b�l�i�g�a�t�i�o�n�s� �i�m�p�o�s�e�d� �i�s� �t�h�e� �p�r�o�h�i�b�i�t�i�o�n� �o�f� �t�h�e� �u�s�e� �o�f� �w�a�t�e�r� �f�r�o�m� �m�u�n�i�c�i�p�a�l� �f�a�c�i�l�i�t�i�e�s� �f�o�r� �w�a�t�e�r�i�n�g� �h�o�m�e� �g�a�r�d�e�n�s� �a�n�d

�a�g�r�i�c�u�l�t�u�r�a�l� �c�r�o�p�s� �d�u�e� �t�o� �t�h�e� �l�i�m�i�t�e�d� �c�a�p�a�c�i�t�y� �o�f� �w�a�t�e�r� �i�n�t�a�k�e�s�.
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�R�e�s�t�r�i�c�t�i�o�n�s� �o�n� �w�a�t�e�r� �u�s�e� �u�n�d�e�r� �c�u�r�r�e�n�t� �r�e�g�u�l�a�t�i�o�n�s

�I�n� �t�h�e� �c�u�r�r�e�n�t� �s�t�a�t�e� �o�f� �t�h�e� �l�a�w�,� �t�h�e�r�e� �a�r�e� �r�e�g�u�l�a�t�i�o�n�s� �g�o�v�e�r�n�i�n�g� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �w�a�t�e�r� �u�s�e�.� �T�h�e�y� �a�r�e� �u�s�e�d� �i�n� �c�a�s�e� �o�f� �w�a�t�e�r

�s�u�p�p�l�y� �p�r�o�b�l�e�m�s�.

�T�h�e� �C�o�u�n�c�i�l� �o�f� �M�i�n�i�s�t�e�r�s�,� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �a� �d�r�o�u�g�h�t� �t�h�a�t� �t�h�r�e�a�t�e�n�s� �t�h�e� �l�i�f�e� �o�r� �h�e�a�l�t�h� �o�f� �a� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �p�e�o�p�l�e�,� �s�i�g�n�i�f�i�c�a�n�t� �p�r�o�p�e�r�t�y� �o�r� �t�h�e

�e�n�v�i�r�o�n�m�e�n�t� �o�v�e�r� �l�a�r�g�e� �a�r�e�a�s�,� �o�n� �i�t�s� �o�w�n� �i�n�i�t�i�a�t�i�v�e� �o�r� �a�t� �t�h�e� �r�e�q�u�e�s�t� �o�f� �t�h�e� �g�o�v�e�r�n�o�r�,� �m�a�y� �i�m�p�o�s�e� �a� �s�t�a�t�e� �o�f� �n�a�t�u�r�a�l� �d�i�s�a�s�t�e�r�.� �T�h�e� �l�e�g�a�l� �b�a�s�i�s� �i�s

�L�a�w� �o�f� �A�p�r�i�l� �1�8�,� �2�0�0�2�.� �o�n� �t�h�e� �s�t�a�t�e� �o�f� �n�a�t�u�r�a�l� �d�i�s�a�s�t�e�r�.� �T�h�e� �r�e�g�u�l�a�t�i�o�n� �n�o�t� �o�n�l�y� �d�e�t�e�r�m�i�n�e�s� �t�h�e� �c�a�u�s�e�s�,� �a�r�e�a� �a�n�d� �d�u�r�a�t�i�o�n� �o�f� �t�h�e� �d�i�s�a�s�t�e�r�,� �b�u�t� �a�l�s�o

�s�e�r�v�e�s� �t�o� �i�m�p�o�s�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �h�u�m�a�n� �a�n�d� �c�i�v�i�l� �l�i�b�e�r�t�i�e�s� �a�n�d� �r�i�g�h�t�s�,� �i�n�c�l�u�d�i�n�g�,� �f�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �u�s�e� �o�f� �w�a�t�e�r�.

�I�n� �t�h�e� �s�i�t�u�a�t�i�o�n� �o�f� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �a� �s�t�a�t�e� �o�f� �c�a�l�a�m�i�t�y�,� �t�h�e� �g�o�v�e�r�n�o�r� �-� �b�y� �a� �l�o�c�a�l� �a�c�t� �-� �h�a�s� �t�h�e� �r�i�g�h�t� �t�o� �i�n�t�r�o�d�u�c�e� �t�e�m�p�o�r�a�r�y� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n

�t�h�e� �u�s�e� �o�f� �w�a�t�e�r�,� �i�n� �p�a�r�t�i�c�u�l�a�r� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �t�h�e� �a�b�s�t�r�a�c�t�i�o�n� �o�f� �w�a�t�e�r� �o�r� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �s�e�w�a�g�e� �i�n�t�o� �w�a�t�e�r� �o�r� �i�n�t�o� �t�h�e� �g�r�o�u�n�d�,� �a�s� �w�e�l�l� �a�s

�c�h�a�n�g�e�s� �i�n� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �r�e�s�o�u�r�c�e�s� �i�n� �r�e�s�e�r�v�o�i�r�s�.� �U�n�d�e�r� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w� �(�A�r�t�i�c�l�e� �8�8�t�)�,� �t�h�e� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� �R�e�g�i�o�n�a�l� �W�a�t�e�r

�B�o�a�r�d� �a�l�s�o� �h�a�s� �t�h�e� �r�i�g�h�t� �t�o� �i�m�p�o�s�e� �a� �t�e�m�p�o�r�a�r�y� �r�e�s�t�r�i�c�t�i�o�n� �o�n� �t�h�e� �u�s�e� �o�f� �w�a�t�e�r� �t�o� �p�r�e�v�e�n�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� �f�l�o�o�d�s� �o�r� �d�r�o�u�g�h�t�.

�T�h�u�s�,� �t�h�e�r�e� �a�r�e� �i�n�s�t�r�u�m�e�n�t�s� �i�n� �t�h�e� �P�o�l�i�s�h� �l�e�g�a�l� �s�y�s�t�e�m� �t�o� �s�u�p�p�o�r�t� �r�a�t�i�o�n�a�l� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �b�y� �i�n�t�r�o�d�u�c�i�n�g� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �w�a�t�e�r� �u�s�e� �i�n� �t�h�e

�e�v�e�n�t� �o�f� �s�h�o�r�t�a�g�e�s�,� �s�u�c�h� �a�s� �d�u�e� �t�o� �d�r�o�u�g�h�t�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �d�e�s�p�i�t�e� �a�n�n�u�a�l�l�y� �o�c�c�u�r�r�i�n�g� �a�n�d� �i�n�t�e�n�s�i�f�y�i�n�g� �a�t�m�o�s�p�h�e�r�i�c� �a�n�d� �h�y�d�r�o�g�e�o�l�o�g�i�c�a�l

�d�r�o�u�g�h�t� �p�h�e�n�o�m�e�n�a�,� �a� �s�t�a�t�e� �o�f� �n�a�t�u�r�a�l� �d�i�s�a�s�t�e�r� �h�a�s� �n�o�t� �b�e�e�n� �d�e�c�l�a�r�e�d� �i�n� �r�e�c�e�n�t� �y�e�a�r�s�.

�D�o�e�s� �t�h�e� �m�u�n�i�c�i�p�a�l�i�t�y� �h�a�v�e� �t�h�e� �r�i�g�h�t� �t�o� �i�m�p�o�s�e� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �t�h�e� �u�s�e� �o�f� �w�a�t�e�r

�-� �t�h�a�t� �i�s�,� �t�h�e� �s�o�-�c�a�l�l�e�d� �"�w�a�t�e�r� �r�e�s�t�r�i�c�t�i�o�n�s�"�.� �h�o�u�s�e�k�e�e�p�i�n�g

�T�h�e� �m�u�n�i�c�i�p�a�l�i�t�y�'�s� �p�o�w�e�r� �t�o� �i�m�p�o�s�e� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �w�a�t�e�r� �u�s�e� �i�n� �l�i�g�h�t� �o�f� �t�h�e� �c�i�t�e�d� �r�e�g�u�l�a�t�i�o�n�s� �a�p�p�e�a�r�s� �l�i�m�i�t�e�d� �a�n�d� �q�u�e�s�t�i�o�n�a�b�l�e�.� �T�h�e

�p�r�o�c�e�d�u�r�e� �t�o� �b�e� �f�o�l�l�o�w�e�d� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �w�a�t�e�r� �s�u�p�p�l�y� �a�n�d� �f�a�i�l�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �c�o�n�t�i�n�u�i�t�y� �o�f� �s�u�p�p�l�y� �a�n�d� �a�d�e�q�u�a�t�e� �p�a�r�a�m�e�t�e�r�s

�s�h�o�u�l�d� �b�e� �s�p�e�c�i�f�i�e�d� �i�n� �r�e�g�u�l�a�t�i�o�n�s� �a�d�o�p�t�e�d� �b�y� �t�h�e� �m�u�n�i�c�i�p�a�l� �c�o�u�n�c�i�l�.

�T�h�e� �m�u�n�i�c�i�p�a�l� �c�o�u�n�c�i�l�,� �i�n� �o�r�d�e�r� �t�o� �c�a�r�r�y� �o�u�t� �i�t�s� �s�t�a�t�u�t�o�r�y� �t�a�s�k�s�,� �h�a�s� �t�h�e� �r�i�g�h�t� �t�o� �a�p�p�l�y� �t�h�e� �s�o�-�c�a�l�l�e�d� �"�s�t�a�t�u�t�o�r�y�"�.� �o�r�d�e�r� �r�e�g�u�l�a�t�i�o�n�s� �i�n� �t�h�e� �e�v�e�n�t

�o�f� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �c�e�r�t�a�i�n� �s�t�r�i�c�t�l�y� �d�e�f�i�n�e�d� �c�o�n�d�i�t�i�o�n�s�,� �w�h�i�c�h� �a�r�e� �e�x�c�e�p�t�i�o�n�a�l� �a�n�d� �r�e�g�u�l�a�t�e� �e�x�c�e�p�t�i�o�n�a�l� �s�i�t�u�a�t�i�o�n�s�.� �T�h�e� �c�o�n�d�i�t�i�o�n� �f�o�r� �t�h�e�i�r

�a�p�p�l�i�c�a�t�i�o�n� �i�s� �t�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� �p�r�e�s�e�n�c�e� �o�f� �s�e�v�e�r�a�l� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�r�e�m�i�s�e�s�:

�t�h�e� �l�a�c�k� �o�f� �r�e�g�u�l�a�t�i�o�n� �b�y� �l�a�w� �(�o�r� �o�t�h�e�r� �a�p�p�l�i�c�a�b�l�e� �r�e�g�u�l�a�t�i�o�n�s�,� �i�n� �p�a�r�t�i�c�u�l�a�r� �t�h�o�s�e� �l�i�s�t�e�d� �a�b�o�v�e�)� �o�f� �t�h�e� �m�a�t�t�e�r� �c�o�v�e�r�e�d� �b�y� �t�h�e� �o�r�d�e�r�i�n�g

�r�e�g�u�l�a�t�i�o�n�s�;

�t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �a� �t�h�r�e�a�t� �t�o� �t�h�e� �l�i�f�e� �o�r� �h�e�a�l�t�h� �o�f� �c�i�t�i�z�e�n�s� �a�n�d� �p�u�b�l�i�c� �o�r�d�e�r�,� �p�e�a�c�e� �a�n�d� �s�e�c�u�r�i�t�y�.

�I�t� �s�h�o�u�l�d� �b�e� �e�m�p�h�a�s�i�z�e�d� �t�h�a�t� �t�h�e� �a�b�s�e�n�c�e� �o�f� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �e�v�e�n� �o�n�e� �o�f� �t�h�e� �l�i�s�t�e�d� �p�r�e�r�e�q�u�i�s�i�t�e�s� �r�e�s�u�l�t�s� �i�n� �t�h�e� �i�s�s�u�a�n�c�e� �o�f� �o�r�d�e�r� �r�e�g�u�l�a�t�i�o�n�s

�i�n� �v�i�o�l�a�t�i�o�n� �o�f� �t�h�e� �l�a�w�.

�P�r�e�m�i�s�e� �a�n�a�l�y�s�i�s� �-� �t�h�e�o�r�y� �v�s�.� �r�e�a�l�i�t�y

�U�n�f�o�r�t�u�n�a�t�e�l�y�,� �v�a�r�i�o�u�s� �c�a�s�e�s� �o�f� �j�u�r�i�s�p�r�u�d�e�n�c�e� �o�n� �t�h�e� �a�u�t�h�o�r�i�t�y� �o�f� �a� �m�u�n�i�c�i�p�a�l�i�t�y� �t�o� �a�p�p�l�y� �o�r�d�i�n�a�n�c�e� �r�e�g�u�l�a�t�i�o�n�s� �t�o� �i�m�p�o�s�e� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �t�h�e

�u�s�e� �o�f� �w�a�t�e�r� �f�r�o�m� �t�h�e� �w�a�t�e�r� �s�u�p�p�l�y� �s�y�s�t�e�m� �a�r�e� �k�n�o�w�n�,� �w�h�i�c�h� �a�r�e� �n�o�t� �a�l�w�a�y�s� �c�o�n�s�i�s�t�e�n�t� �i�n� �t�h�e�i�r� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �l�e�g�a�l� �v�e�r�s�u�s� �f�a�c�t�u�a�l



�s�i�t�u�a�t�i�o�n�.

�T�h�i�s� �i�s� �d�u�e� �t�o� �t�h�e� �o�b�l�i�g�a�t�i�o�n� �t�o� �a�n�a�l�y�z�e� �a�n�d� �f�u�l�f�i�l�l� �n�o�t� �o�n�l�y� �t�h�e� �a�b�o�v�e�-�m�e�n�t�i�o�n�e�d� �o�b�j�e�c�t�i�v�e� �r�e�a�s�o�n�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �s�t�a�t�e� �o�f� �d�i�s�a�s�t�e�r�,� �b�u�t� �a�l�s�o

�s�u�b�j�e�c�t�i�v�e� �r�e�a�s�o�n�s�,� �w�h�i�c�h� �a�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �j�u�s�t�i�f�y� �u�n�e�q�u�i�v�o�c�a�l�l�y�.� �O�n�e� �o�f� �t�h�e�m� �i�s� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �t�h�e� �s�o�-�c�a�l�l�e�d� �"�"�i�n�c�i�d�e�n�c�e�"�.� �a� �c�a�s�e� �o�f� �u�r�g�e�n�c�y�,

�i�.�e�.� �a� �f�a�c�t�u�a�l� �s�i�t�u�a�t�i�o�n� �t�h�a�t� �c�o�n�s�t�i�t�u�t�e�s� �a� �r�e�a�l�,� �a�c�t�u�a�l�,� �a�l�r�e�a�d�y� �e�x�i�s�t�i�n�g� �o�r� �h�i�g�h�l�y� �p�r�o�b�a�b�l�e� �a�n�d� �i�m�m�i�n�e�n�t� �d�a�n�g�e�r� �o�f� �v�i�o�l�a�t�i�o�n� �o�f� �s�t�a�t�u�t�o�r�i�l�y

�p�r�o�t�e�c�t�e�d� �g�o�o�d�s� �(�o�t�h�e�r� �t�h�a�n� �t�h�e� �c�a�t�a�l�o�g� �o�f� �m�u�n�i�c�i�p�a�l� �o�w�n� �t�a�s�k�s�)�.� �A� �p�r�e�r�e�q�u�i�s�i�t�e� �i�s� �t�o� �c�o�n�f�i�r�m� �t�h�e� �f�u�l�f�i�l�l�m�e�n�t� �o�f� �t�h�e� �s�o�-�c�a�l�l�e�d�.� �t�h�e� �r�a�t�i�o�n�a�l�e� �o�f

�i�n�d�i�s�p�e�n�s�a�b�i�l�i�t�y�,� �w�h�i�c�h� �a�p�p�l�i�e�s� �o�n�l�y� �w�h�e�n� �l�e�g�a�l� �i�n�s�t�r�u�m�e�n�t�s� �o�t�h�e�r� �t�h�a�n� �o�r�d�e�r� �r�e�g�u�l�a�t�i�o�n�s� �c�a�n�n�o�t� �b�e� �u�s�e�d� �t�o� �a�c�h�i�e�v�e� �t�h�e� �g�o�a�l�:� �w�a�t�e�r� �s�u�p�p�l�y�.

�I�t� �i�s� �n�o�t� �d�i�f�f�i�c�u�l�t� �t�o� �i�m�a�g�i�n�e� �a� �s�i�t�u�a�t�i�o�n� �w�h�e�r�e� �a�n� �o�r�d�i�n�a�n�c�e� �b�y� �t�h�e� �m�a�y�o�r� �o�f� �a� �m�u�n�i�c�i�p�a�l�i�t�y� �t�o� �p�r�o�h�i�b�i�t� �t�h�e� �w�a�t�e�r�i�n�g� �o�f� �h�o�m�e� �g�a�r�d�e�n�s� �a�n�d

�l�a�w�n�s� �a�n�d� �c�r�o�p�s� �w�o�u�l�d� �b�e� �j�u�s�t�i�f�i�e�d� �i�n� �o�n�e� �c�a�s�e�,� �b�u�t� �u�n�l�a�w�f�u�l� �i�n� �a�n�o�t�h�e�r� �s�i�t�u�a�t�i�o�n�.� �D�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �s�p�e�c�i�f�i�c� �c�i�r�c�u�m�s�t�a�n�c�e�s

�(�t�i�m�i�n�g� �o�f� �h�i�g�h� �t�e�m�p�e�r�a�t�u�r�e�s�,� �a�l�t�e�r�n�a�t�i�v�e� �s�o�u�r�c�e�s� �o�f� �w�a�t�e�r�,� �h�y�d�r�o�g�e�o�l�o�g�i�c�a�l� �c�o�n�d�i�t�i�o�n�s�)�,� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �m�u�n�i�c�i�p�a�l� �a�u�t�h�o�r�i�t�i�e�s� �t�o� �m�a�k�e� �a

�s�o�u�n�d� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �s�u�b�j�e�c�t�i�v�e� �p�r�e�m�i�s�e� �a�n�d� �c�o�n�s�i�d�e�r� �i�s�s�u�i�n�g� �o�r�d�i�n�a�n�c�e�s� �i�n�t�r�o�d�u�c�i�n�g� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �w�a�t�e�r� �u�s�e�.

�I�t� �s�h�o�u�l�d� �b�e� �b�o�r�n�e� �i�n� �m�i�n�d� �t�h�a�t� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �a�n�y� �p�r�o�h�i�b�i�t�i�o�n�s� �a�n�d� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �r�i�g�h�t�s� �a�n�d� �f�r�e�e�d�o�m�s� �m�u�s�t� �c�o�m�p�l�y� �w�i�t�h� �t�h�e� �c�o�n�d�i�t�i�o�n

�i�m�p�o�s�e�d� �b�y� �t�h�e� �C�o�n�s�t�i�t�u�t�i�o�n�,� �k�n�o�w�n� �a�s� �t�h�e� �"�c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� �C�o�n�s�t�i�t�u�t�i�o�n�"�.� �p�r�o�p�o�r�t�i�o�n�a�l�i�t�y�.� �T�h�e� �p�r�o�h�i�b�i�t�i�o�n�s� �p�u�t� �i�n� �p�l�a�c�e� �m�u�s�t� �b�e� �a�d�e�q�u�a�t�e

�t�o� �a�c�h�i�e�v�e� �t�h�e� �g�o�a�l�,� �a�n�d� �t�h�e� �b�e�n�e�f�i�t�s� �m�u�s�t� �b�e� �p�r�o�p�o�r�t�i�o�n�a�l� �t�o� �t�h�e� �e�x�p�e�n�s�e�s� �i�n�c�u�r�r�e�d� �b�y� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l�.

�R�e�f�e�r�r�i�n�g� �t�o� �t�h�e� �d�o�u�b�t�s� �r�a�i�s�e�d� �a�t� �t�h�e� �o�u�t�s�e�t� �r�e�g�a�r�d�i�n�g� �t�h�e� �a�u�t�h�o�r�i�t�y� �o�f� �m�u�n�i�c�i�p�a�l�i�t�i�e�s� �t�o� �i�m�p�o�s�e� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �t�h�e� �u�s�e� �o�f� �w�a�t�e�r�,� �w�e� �c�a�n

�u�n�e�q�u�i�v�o�c�a�l�l�y� �s�t�a�t�e� �t�h�a�t� �t�h�e� �o�r�d�i�n�a�n�c�e� �r�e�g�u�l�a�t�i�o�n�s� �a�p�p�l�y� �a�s� �l�o�n�g� �a�s� �t�h�e� �s�t�a�t�u�t�o�r�y� �p�r�e�r�e�q�u�i�s�i�t�e�s� �a�r�e� �m�e�t� �w�i�t�h� �r�e�g�a�r�d� �t�o� �t�h�e� �c�i�r�c�u�m�s�t�a�n�c�e�s� �o�f� �t�h�e

�m�u�n�i�c�i�p�a�l�i�t�y�.

�I�t� �i�s� �a�b�s�o�l�u�t�e�l�y� �n�e�c�e�s�s�a�r�y� �t�o� �c�o�n�s�i�d�e�r� �w�h�e�t�h�e�r� �t�h�e� �t�h�r�e�a�t� �o�f� �d�r�o�u�g�h�t� �i�s� �s�o� �s�e�r�i�o�u�s� �t�h�a�t� �t�h�e�r�e� �i�s� �a� �r�e�a�l� �a�n�d� �n�e�c�e�s�s�a�r�y� �n�e�e�d� �f�o�r� �s�u�c�h� �r�e�s�t�r�i�c�t�i�o�n�s�,

�w�h�e�t�h�e�r� �t�h�e�y� �a�r�e� �n�e�c�e�s�s�a�r�y� �a�n�d� �p�r�o�p�o�r�t�i�o�n�a�t�e� �t�o� �t�h�e� �s�i�t�u�a�t�i�o�n�,� �a�n�d� �w�h�e�t�h�e�r� �t�h�e�r�e� �i�s� �a� �r�e�a�l� �r�i�s�k� �o�f� �w�a�t�e�r� �s�u�p�p�l�y� �p�r�o�b�l�e�m�s�.� �T�h�e� �a�p�p�r�o�p�r�i�a�t�e

�c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� �f�o�r� �m�u�n�i�c�i�p�a�l� �a�u�t�h�o�r�i�t�i�e�s� �i�n� �a� �g�i�v�e�n� �c�a�s�e� �(�f�a�c�t�u�a�l� �a�n�d� �l�e�g�a�l� �s�i�t�u�a�t�i�o�n�)� �s�h�o�u�l�d� �r�e�s�u�l�t� �f�r�o�m� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �a�n�a�l�y�s�i�s� �o�f� �a�l�l� �t�h�e

�c�i�r�c�u�m�s�t�a�n�c�e�s�.
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�G�O�D�D�E�S�S� �S�E�D�N�A�.� �T�H�E� �M�E�S�S�A�G�E� �O�F� �T�H�E� �I�N�N�U�I�T� �S�I�R�E�N
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �A�g�a�t�a� �W�d�o�w�i�k

�I�n� �t�h�e� �m�y�t�h� �o�f� �S�e�d�n�a�,� �t�h�e� �g�o�d�d�e�s�s� �o�f� �t�h�e� �s�e�a�s� �i�n� �t�h�e� �I�n�n�u�i�t� �w�o�r�l�d�,� �t�h�e�r�e� �i�s� �a� �m�e�s�s�a�g�e� �n�o�t� �o�n�l�y� �f�o�r� �t�h�e� �p�e�o�p�l�e�s� �o�f� �t�h�e� �A�r�c�t�i�c� �a�r�e�a�s�.� �I�t� �i�s� �a� �s�t�o�r�y

�f�u�l�l� �o�f� �r�e�p�u�l�s�i�v�e� �v�i�o�l�e�n�c�e�,� �w�h�i�c�h� �i�n� �i�t�s� �m�y�t�h�o�l�o�g�i�c�a�l� �l�a�y�e�r� �p�o�i�n�t�s� �t�o� �t�h�e� �s�u�b�a�r�c�t�i�c� �o�r�i�g�i�n�s� �o�f� �E�u�r�o�p�e�a�n�s�,� �a�n�d� �a�l�s�o� �a�s�k�s� �w�h�a�t� �h�u�m�a�n� �v�i�o�l�e�n�c�e

�a�g�a�i�n�s�t� �t�h�e� �s�e�a�,� �h�e�r�e� �p�e�r�s�o�n�i�f�i�e�d� �b�y� �t�h�e� �g�o�d�d�e�s�s� �S�e�d�n�a�,� �l�e�a�d�s� �t�o�.� �O�u�r� �c�i�v�i�l�i�z�a�t�i�o�n� �c�a�n� �s�e�e� �t�h�r�o�u�g�h� �t�h�i�s� �a�n�c�i�e�n�t� �m�y�t�h� �a�s� �i�f� �i�n� �a�n� �a�q�u�a�t�i�c� �m�i�r�r�o�r�.

�C�a�t�e�g�o�r�i�e�s�:� �F�e�e�d�b�a�c�k�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t

�T�a�g�s�:� �g�o�d�d�e�s�s�,� �M�a�r�i�n�e� �e�c�o�s�y�s�t�e�m�s�,� �m�y�t�h�o�l�o�g�y�,� �s�e�a



�I�n� �t�h�e� �m�y�t�h� �o�f� �S�e�d�n�a�,� �t�h�e� �g�o�d�d�e�s�s� �o�f� �t�h�e� �s�e�a�s� �i�n� �t�h�e� �I�n�n�u�i�t� �w�o�r�l�d�,� �t�h�e�r�e� �i�s� �a� �m�e�s�s�a�g�e� �n�o�t� �o�n�l�y� �f�o�r� �t�h�e� �p�e�o�p�l�e�s� �o�f� �t�h�e� �A�r�c�t�i�c� �a�r�e�a�s�.� �I�t� �i�s� �a� �s�t�o�r�y

�f�u�l�l� �o�f� �r�e�p�u�l�s�i�v�e� �v�i�o�l�e�n�c�e�,� �w�h�i�c�h� �i�n� �i�t�s� �m�y�t�h�o�l�o�g�i�c�a�l� �l�a�y�e�r� �p�o�i�n�t�s� �t�o� �t�h�e� �s�u�b�a�r�c�t�i�c� �o�r�i�g�i�n�s� �o�f� �E�u�r�o�p�e�a�n�s�,� �a�n�d� �a�l�s�o� �a�s�k�s� �w�h�a�t� �h�u�m�a�n� �v�i�o�l�e�n�c�e

�a�g�a�i�n�s�t� �t�h�e� �s�e�a�,� �h�e�r�e� �p�e�r�s�o�n�i�f�i�e�d� �b�y� �t�h�e� �g�o�d�d�e�s�s� �S�e�d�n�a�,� �l�e�a�d�s� �t�o�.� �O�u�r� �c�i�v�i�l�i�z�a�t�i�o�n� �c�a�n� �s�e�e� �t�h�r�o�u�g�h� �t�h�i�s� �a�n�c�i�e�n�t� �m�y�t�h� �a�s� �i�f� �i�n� �a�n� �a�q�u�a�t�i�c� �m�i�r�r�o�r�.

�G�o�d�d�e�s�s� �o�f� �m�a�n�y� �n�a�m�e�s

�A�n�c�i�e�n�t� �w�a�t�e�r� �g�o�d�d�e�s�s�e�s� �a�r�e� �e�n�c�o�u�n�t�e�r�e�d� �i�n� �v�a�r�i�o�u�s� �c�u�l�t�u�r�a�l� �c�i�r�c�l�e�s�.� �I�n� �G�r�e�e�k� �m�y�t�h�o�l�o�g�y�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �w�e�l�l�-�k�n�o�w�n� �N�e�p�t�u�n�e�,� �w�e� �h�a�v�e� �a

�p�r�i�m�o�r�d�i�a�l� �g�o�d�d�e�s�s�,� �a� �p�e�r�s�o�n�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �s�e�a� �n�a�m�e�d� �T�h�a�l�a�s�s�a� �(�a�c�c�o�r�d�i�n�g� �t�o� �H�e�s�i�o�d�,� �s�h�e� �w�a�s� �t�h�e� �m�o�t�h�e�r� �o�f� �A�p�h�r�o�d�i�t�e�,� �w�h�o� �e�m�e�r�g�e�d� �f�r�o�m

�t�h�e� �s�e�a� �w�a�v�e�s�)�.� �I�n� �m�u�c�h� �e�a�r�l�i�e�r� �S�u�m�e�r�i�a�n� �m�y�t�h�o�l�o�g�y�,� �o�n�e� �c�a�n� �f�i�n�d� �N�a�m�m�u�,� �t�h�e� �g�o�d�d�e�s�s� �o�f� �t�h�e� �p�r�i�m�o�r�d�i�a�l� �s�a�l�t� �w�a�t�e�r�s�,� �a�n�d� �N�a�n�s�h�a�,� �t�h�e

�g�o�d�d�e�s�s� �o�f� �t�h�e� �s�e�a�s� �a�n�d� �f�i�s�h�i�n�g�.� �I�n� �A�s�s�y�r�i�a�n�-�B�a�b�y�l�o�n�i�a�n� �m�y�t�h�,� �a�t�t�e�n�t�i�o�n� �i�s� �d�r�a�w�n� �t�o� �t�h�e� �g�o�d�d�e�s�s� �T�i�a�m�a�t�,� �t�h�e� �m�u�r�d�e�r�e�d� �p�e�r�s�o�n�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e

�o�c�e�a�n�,� �f�r�o�m� �w�h�o�s�e� �e�y�e�s� �f�l�o�w�e�d� �t�h�e� �T�i�g�r�i�s� �a�n�d� �E�u�p�h�r�a�t�e�s� �r�i�v�e�r�s�.� �E�g�y�p�t�i�a�n� �m�y�t�h�o�l�o�g�y�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �f�e�a�t�u�r�e�s� �N�a�u�n�e�t�,� �a� �p�r�i�m�o�r�d�i�a�l� �d�e�i�t�y

�p�e�r�s�o�n�i�f�y�i�n�g� �t�h�e� �w�a�t�e�r�s� �o�f� �t�h�e� �p�r�i�m�e�v�a�l� �o�c�e�a�n� �s�u�r�r�o�u�n�d�i�n�g� �t�h�e� �E�a�r�t�h�.� �C�h�i�n�e�s�e� �f�a�i�r�y� �t�a�l�e� �h�i�s�t�o�r�y� �t�e�l�l�s� �o�f� �M�a�z�u�,� �t�h�e� �d�a�u�g�h�t�e�r� �o�f� �a� �f�i�s�h�e�r�m�a�n�,

�w�h�o� �w�a�s� �t�h�e� �g�o�d�d�e�s�s� �o�f� �t�h�e� �s�e�a� �a�n�d� �t�h�e� �p�a�t�r�o�n� �s�a�i�n�t� �o�f� �s�a�i�l�o�r�s�.

�H�o�w�e�v�e�r�,� �a�q�u�a�t�i�c� �g�o�d�d�e�s�s�e�s� �d�i�d� �n�o�t� �a�l�w�a�y�s� �h�a�v�e� �a� �p�r�o�t�e�c�t�i�v�e� �a�s�p�e�c�t� �t�o� �t�h�e�m�.� �T�h�e� �N�o�r�s�e� �R�a�n�,� �g�o�d�d�e�s�s� �o�f� �t�h�e� �s�e�a� �s�i�n�k�,� �w�a�s� �t�h�e� �e�p�i�t�o�m�e� �o�f

�u�n�p�r�e�d�i�c�t�a�b�i�l�i�t�y� �f�o�r� �t�h�e� �V�i�k�i�n�g�s�.� �S�h�e� �c�r�a�v�e�d� �g�o�l�d� �a�n�d� �h�u�m�a�n� �s�a�c�r�i�f�i�c�e�s�.� �S�h�e� �h�a�d� �f�u�n� �p�u�l�l�i�n�g� �s�h�i�p�s� �i�n�t�o� �u�n�d�e�r�w�a�t�e�r� �w�h�i�r�l�p�o�o�l�s� �a�n�d� �s�a�i�l�o�r�s� �i�n�t�o

�n�e�t�s�.� �T�h�i�s� �g�o�d�d�e�s�s� �w�a�s� �c�l�o�s�e� �t�o� �m�e�r�m�a�i�d�s� �o�r� �m�e�r�m�a�i�d�s�,� �w�h�i�c�h�,� �i�t� �i�s� �w�o�r�t�h� �r�e�m�e�m�b�e�r�i�n�g�,� �h�a�v�e� �l�i�t�t�l�e� �i�n� �c�o�m�m�o�n� �w�i�t�h� �t�h�e� �i�n�n�o�c�e�n�c�e� �o�f

�D�i�s�n�e�y�'�s� �A�r�i�e�l�.� �A�s� �f�a�r� �b�a�c�k� �a�s� �G�r�e�e�k� �a�n�d� �R�o�m�a�n� �m�y�t�h�o�l�o�g�y�,� �t�h�e�y� �w�e�r�e� �d�a�n�g�e�r�o�u�s� �h�a�l�f� �w�o�m�e�n�,� �h�a�l�f� �f�i�s�h�,� �f�e�m�m�e� �f�a�t�a�l�e�s� �k�i�d�n�a�p�p�i�n�g� �m�e�n�.� �I�n

�P�o�l�i�s�h� �c�u�l�t�u�r�a�l� �c�i�r�c�l�e�s�,� �h�o�w�e�v�e�r�,� �t�h�e� �m�o�s�t� �f�a�m�o�u�s� �i�s� �t�h�e� �W�a�r�s�a�w� �M�e�r�m�a�i�d�,� �s�y�m�b�o�l�i�z�i�n�g� �f�r�e�e�d�o�m� �a�n�d� �t�h�e� �u�n�i�q�u�e�n�e�s�s� �o�f� �h�e�r� �c�h�o�s�e�n� �l�o�c�a�t�i�o�n

�f�o�r� �a� �s�e�t�t�l�e�m�e�n�t� �o�n� �t�h�e� �V�i�s�t�u�l�a� �R�i�v�e�r�.� �A�l�t�h�o�u�g�h� �s�h�e� �w�a�s� �i�m�p�r�i�s�o�n�e�d� �b�y� �a� �f�i�s�h�e�r�m�a�n�,� �s�h�e� �e�x�p�e�r�i�e�n�c�e�d� �h�e�l�p� �f�r�o�m� �p�e�o�p�l�e� �a�n�d� �w�a�s� �f�r�e�e�d�.� �T�h�e� �f�a�t�e

�o�f� �S�e�d�n�a�,� �a�n� �I�n�n�u�i�t� �h�a�l�f� �w�o�m�a�n�,� �h�a�l�f� �f�i�s�h�,� �t�u�r�n�e�d� �o�u�t� �d�i�f�f�e�r�e�n�t�l�y�.

�A� �b�l�o�o�d�y� �b�i�o�g�r�a�p�h�y� �o�f� �a� �g�o�d�d�e�s�s

�S�e�d�n�a�,� �a�c�c�o�r�d�i�n�g� �t�o� �m�y�t�h�,� �w�a�s� �a� �m�a�i�d�e�n� �o�f� �e�x�t�r�a�o�r�d�i�n�a�r�y� �b�e�a�u�t�y� �w�h�o� �c�o�u�l�d� �n�o�t� �c�h�o�o�s�e� �a� �h�u�s�b�a�n�d� �f�o�r� �a� �l�o�n�g� �t�i�m�e�.� �U�l�t�i�m�a�t�e�l�y�,� �h�e�r� �c�h�o�s�e�n� �o�n�e

�w�a�s� �P�o�l�a�r� �D�o�g�.� �T�h�i�s� �d�e�c�i�s�i�o�n� �w�a�s� �n�o�t� �s�u�p�p�o�r�t�e�d� �b�y� �t�h�e� �g�i�r�l�'�s� �f�a�t�h�e�r�,� �A�g�n�u�t�,� �b�e�c�a�u�s�e� �h�i�s� �g�r�a�n�d�c�h�i�l�d�r�e�n�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �h�u�m�a�n� �b�e�i�n�g�s�,� �w�e�r�e� �a�l�s�o

�p�u�p�p�i�e�s�.� �S�o� �h�e� �k�i�l�l�e�d� �h�i�s� �s�o�n�-�i�n�-�l�a�w�.� �T�h�e� �g�i�r�l�,� �i�n� �o�r�d�e�r� �t�o� �p�r�o�t�e�c�t� �h�e�r� �o�f�f�s�p�r�i�n�g�,� �s�e�n�t� �t�h�e� �h�u�m�a�n� �c�h�i�l�d�r�e�n� �n�o�r�t�h� �-� �t�h�e�y� �g�a�v�e� �r�i�s�e� �t�o� �t�h�e� �I�n�u�i�t�,

�a�n�d� �s�h�e� �o�r�d�e�r�e�d� �t�h�e� �p�u�p�p�i�e�s� �t�o� �g�o� �o�v�e�r�s�e�a�s�,� �a�n�d� �t�h�a�t�'�s� �h�o�w� �E�u�r�o�p�e�a�n�s� �g�o�t� �t�h�e�i�r� �s�t�a�r�t� �f�r�o�m� �G�r�e�e�n�l�a�n�d�i�c� �d�o�g�s�.� �S�e�d�n�a�,� �h�o�w�e�v�e�r�,� �d�i�d� �n�o�t� �l�o�s�e

�h�o�p�e� �o�f� �h�a�p�p�i�n�e�s�s� �a�n�d� �r�e�m�a�r�r�i�e�d�.� �T�h�i�s� �t�i�m�e� �f�o�r� �t�h�e� �K�i�n�g� �o�f� �t�h�e� �S�e�a�g�u�l�l�s� �a�n�d� �o�u�t� �o�f� �l�o�v�e� �s�h�e� �s�e�t� �o�f�f� �w�i�t�h� �h�i�m� �o�n� �a� �l�o�n�g� �j�o�u�r�n�e�y� �t�o� �h�i�s

�h�e�a�d�q�u�a�r�t�e�r�s� �(�a�n�d� �a�w�a�y� �f�r�o�m� �h�e�r� �f�a�t�h�e�r�)�.

�U�n�f�o�r�t�u�n�a�t�e�l�y�,� �s�h�e� �w�a�s� �d�e�c�e�i�v�e�d� �a�n�d� �i�m�p�r�i�s�o�n�e�d�.� �T�h�e� �f�a�t�h�e�r� �h�a�d� �n�o� �c�o�n�t�a�c�t� �w�i�t�h� �S�e�d�n�a� �f�o�r� �a� �y�e�a�r�.� �A�f�t�e�r� �t�h�a�t�,� �h�e� �b�e�g�a�n� �s�e�a�r�c�h�i�n�g� �f�o�r� �h�i�s

�d�a�u�g�h�t�e�r�.� �H�a�v�i�n�g� �f�o�u�n�d� �h�e�r�,� �h�e� �f�i�r�s�t� �k�i�l�l�e�d� �t�h�e� �G�u�l�l� �K�i�n�g� �a�n�d� �t�h�e�n� �t�o�o�k� �h�i�s� �c�h�i�l�d� �h�o�m�e�.� �I�t� �w�o�u�l�d� �s�e�e�m� �t�h�a�t� �t�h�e� �f�a�t�h�e�r�'�s� �i�n�t�e�n�t�i�o�n� �-� �d�e�s�p�i�t�e� �h�i�s

�h�i�g�h�l�y� �c�o�n�t�r�o�v�e�r�s�i�a�l� �a�c�t�i�o�n�s� �-� �w�a�s� �t�o� �p�r�o�t�e�c�t� �h�i�s� �d�a�u�g�h�t�e�r�.� �T�h�e� �c�o�n�t�i�n�u�a�t�i�o�n� �o�f� �t�h�e� �m�y�t�h� �s�h�o�w�s� �t�h�a�t� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y�.

�O�n� �t�h�e� �w�a�y� �b�a�c�k�,� �t�h�e�y� �w�e�r�e� �a�c�c�o�s�t�e�d� �b�y� �e�n�r�a�g�e�d� �s�e�a�g�u�l�l�s� �e�a�g�e�r� �t�o� �a�v�e�n�g�e� �t�h�e� �d�e�a�t�h� �o�f� �t�h�e�i�r� �k�i�n�g�,� �a�n�d� �t�h�e�n� �a� �s�t�o�r�m� �b�r�o�k�e� �l�o�o�s�e�.� �S�e�d�n�a� �a�n�d

�A�g�n�u�t�'�s� �l�i�v�e�s� �w�e�r�e� �i�n� �d�a�n�g�e�r�.� �T�h�e� �f�a�t�h�e�r� �h�a�d� �n�o� �q�u�a�l�m�s� �a�n�d� �t�h�r�e�w� �h�i�s� �d�a�u�g�h�t�e�r� �o�v�e�r�b�o�a�r�d� �t�o� �m�a�k�e� �t�h�e� �b�o�a�t� �l�i�g�h�t�e�r� �a�n�d� �t�h�e�r�e�f�o�r�e� �s�a�f�e�r� �f�o�r

�h�i�m�.� �A�n�d� �a�t� �t�h�i�s� �p�o�i�n�t� �t�h�e� �m�y�t�h�o�l�o�g�i�c�a�l� �t�h�r�i�l�l�e�r� �m�o�v�e�s� �i�n�t�o� �i�t�s� �c�l�i�m�a�c�t�i�c� �p�h�a�s�e�.� �S�e�d�n�a� �i�s� �f�i�g�h�t�i�n�g� �f�o�r� �l�i�f�e�,� �w�i�t�h� �h�e�r� �h�a�n�d�s� �d�e�s�p�e�r�a�t�e�l�y� �c�l�i�n�g�i�n�g

�t�o� �t�h�e� �b�o�a�t�.� �T�h�e�n� �t�h�e� �f�a�t�h�e�r� �c�u�t�s� �o�f�f� �h�e�r� �f�i�n�g�e�r�s�,� �a�n�d� �i�n� �s�o�m�e� �v�e�r�s�i�o�n�s� �o�f� �t�h�e� �m�y�t�h� �e�v�e�n� �h�e�r� �e�n�t�i�r�e� �h�a�n�d�s�,� �a�n�d� �w�i�t�h� �t�h�e� �e�n�d� �o�f� �t�h�e� �p�a�d�d�l�e� �h�e

�c�u�t�s� �t�h�e� �w�o�m�a�n�'�s� �e�y�e�s�.� �S�e�v�e�r�e�d� �f�r�a�g�m�e�n�t�s� �o�f� �S�e�d�n�a�'�s� �b�o�d�y� �f�a�l�l� �i�n�t�o� �t�h�e� �s�e�a� �a�n�d� �t�u�r�n� �i�n�t�o� �m�a�r�i�n�e� �a�n�i�m�a�l�s�:� �s�e�a�l�s�,� �w�a�l�r�u�s�e�s�,� �w�h�a�l�e�s�.� �S�e�e�i�n�g� �t�h�i�s

�m�y�s�t�e�r�i�o�u�s� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�,� �t�h�e� �f�a�t�h�e�r� �b�a�c�k�s� �d�o�w�n� �f�r�o�m� �h�i�s� �i�n�t�e�n�t�i�o�n� �t�o� �d�r�o�w�n� �h�i�s� �d�a�u�g�h�t�e�r�,� �t�h�u�s� �r�e�c�o�g�n�i�z�i�n�g� �h�e�r� �r�e�v�e�a�l�i�n�g� �n�a�t�u�r�e� �a�s� �t�h�e

�G�o�d�d�e�s�s� �o�f� �t�h�e� �S�e�a�.



�I�n� �t�h�e� �f�i�n�a�l� �a�c�t� �o�f� �t�h�i�s� �b�l�o�o�d�y� �t�a�l�e�,� �S�e�d�n�a� �t�a�k�e�s� �r�e�v�e�n�g�e� �o�n� �h�e�r� �f�a�t�h�e�r�.� �H�e�r� �d�o�g�s� �b�i�t�e� �o�f�f� �a�l�l� �h�i�s� �l�i�m�b�s�.� �M�o�m�e�n�t�s� �l�a�t�e�r�,� �a� �m�y�t�h�i�c�a�l� �r�i�f�t� �o�p�e�n�s

�u�n�d�e�r� �t�h�e� �h�e�r�o�e�s� �a�n�d� �t�h�e�y� �f�a�l�l� �i�n�t�o� �t�h�e� �u�n�d�e�r�s�e�a� �l�a�n�d� �o�f� �A�d�v�i�l�u�n�,� �w�h�e�r�e� �-� �d�e�s�p�i�t�e� �t�h�e� �f�a�m�i�l�y� �h�o�r�r�o�r� �-� �t�h�e�y� �s�h�a�r�e� �a� �p�a�l�a�c�e�.� �H�e� �w�e�l�c�o�m�e�s� �d�e�a�d

�p�e�o�p�l�e� �t�o� �h�i�s� �d�o�o�r�s�t�e�p�;� �s�h�e�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �b�e�c�o�m�e�s� �h�a�l�f� �w�o�m�a�n�,� �h�a�l�f� �f�i�s�h� �a�n�d� �t�a�k�e�s� �c�a�r�e� �o�f� �a�l�l� �s�e�a� �c�r�e�a�t�u�r�e�s�,� �t�h�u�s� �e�n�s�u�r�i�n�g� �t�h�e� �w�e�l�l�-

�b�e�i�n�g� �o�f� �t�h�e� �I�n�u�i�t�.� �S�h�e� �b�e�c�o�m�e�s� �t�h�e�i�r� �p�r�o�t�e�c�t�o�r�,� �g�u�a�r�d�i�a�n� �a�n�d� �f�e�e�d�e�r�.� �M�o�t�h�e�r� �o�f� �t�h�e�i�r� �S�e�a�.

�D�e�f�e�n�d�e�r�s� �(�M�o�t�h�e�r�)� �o�f� �t�h�e� �S�e�a

�F�r�o�m� �a�n� �a�n�c�i�e�n�t� �a�n�i�m�i�s�t�i�c� �p�e�r�s�p�e�c�t�i�v�e�,� �i�n� �w�h�i�c�h� �e�v�e�r�y� �a�n�i�m�a�l�,� �p�l�a�n�t� �a�n�d� �t�h�i�n�g� �h�a�s� �a� �s�o�u�l�,� �t�h�e� �s�e�a� �a�l�s�o� �h�a�d� �s�p�i�r�i�t�u�a�l� �d�e�p�t�h�,� �i�m�a�g�e�d� �i�n� �t�h�e� �f�o�r�m

�o�f� �a� �d�e�i�t�y�.� �W�h�e�n� �w�e� �d�i�v�e� �i�n�t�o� �t�h�e� �s�y�m�b�o�l�i�s�m� �o�f� �I�n�n�u�i�t� �m�y�t�h�,� �w�e� �s�e�e� �t�h�a�t� �S�e�d�n�a� �h�e�r�s�e�l�f� �p�e�r�s�o�n�i�f�i�e�s� �t�h�e� �s�e�a�s�.� �F�r�a�g�m�e�n�t�s� �o�f� �h�e�r� �b�o�d�y� �h�a�v�e

�b�e�c�o�m�e� �s�e�a� �a�n�i�m�a�l�s�,� �s�h�e� �i�s� �t�h�e� �o�n�e� �w�h�o� �g�i�v�e�s� �b�i�r�t�h� �t�o� �t�h�e� �r�e�s�o�u�r�c�e�s� �o�f� �t�h�e� �s�e�a�,� �a�n�d� �t�h�e�r�e�f�o�r�e� �s�h�e� �i�s� �t�h�e� �s�e�a�.

�A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�h�e� �m�y�t�h� �o�f� �S�e�d�n�a� �i�s� �a� �f�a�m�i�l�y� �t�r�a�g�e�d�y�.� �U�l�t�i�m�a�t�e�l�y�,� �t�h�e� �g�i�r�l� �h�a�s� �n�o� �o�n�e� �t�o� �p�r�o�t�e�c�t� �h�e�r�.� �O�n�e� �b�y� �o�n�e�,� �s�h�e� �l�o�s�e�s� �t�h�o�s�e� �t�o� �w�h�o�m

�s�h�e� �e�n�t�r�u�s�t�e�d� �h�e�r� �h�e�a�r�t�,� �a�n�d� �h�e�r� �n�a�t�u�r�a�l� �p�r�o�t�e�c�t�o�r�,� �h�e�r� �f�a�t�h�e�r�,� �b�e�c�o�m�e�s� �t�h�e� �e�n�e�m�y�.� �O�n� �t�h�e� �s�y�m�b�o�l�i�c� �l�a�y�e�r�,� �t�h�e� �p�a�r�e�n�t� �c�o�n�t�e�m�p�o�r�a�r�i�l�y� �b�r�i�n�g�s

�t�o� �m�i�n�d� �t�h�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �s�y�s�t�e�m� �o�f� �a�u�t�h�o�r�i�t�a�r�i�a�n� �a�n�d� �i�l�l�-�c�o�n�s�i�d�e�r�e�d� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �s�o�l�u�t�i�o�n�s�:� �i�t� �w�a�n�t�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� �s�e�a�,� �b�u�t� �w�i�t�h

�v�i�o�l�e�n�c�e�,� �w�h�i�l�e� �i�n� �t�h�e� �f�a�c�e� �o�f� �a� �r�a�d�i�c�a�l� �t�h�r�e�a�t� �i�t� �o�n�l�y� �l�o�o�k�s� �o�u�t� �f�o�r� �i�t�s� �o�w�n� �i�n�t�e�r�e�s�t�s�.� �H�o�w�e�v�e�r�,� �a�n�o�t�h�e�r� �c�h�a�r�a�c�t�e�r� �a�p�p�e�a�r�s� �i�n� �t�h�e� �e�n�d� �o�f� �t�h�e

�m�y�t�h�,� �a�n�d� �i�t� �i�s� �a� �m�a�n� �w�h�o� �c�o�n�t�a�c�t�s� �S�e�d�n�a� �o�n� �b�e�h�a�l�f� �o�f� �h�u�m�a�n�i�t�y�.� �W�h�o� �i�s� �h�e�?

�T�h�e� �a�n�s�w�e�r� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �t�h�e� �m�o�d�e�r�n� �c�i�t�y� �o�f� �N�u�u�k�,� �G�r�e�e�n�l�a�n�d�'�s� �c�a�p�i�t�a�l�,� �w�h�e�r�e� �a� �s�t�a�t�u�e� �o�f� �S�e�d�n�a�,� �t�h�e� �G�o�d�d�e�s�s� �o�f� �t�h�e� �S�e�a�,� �h�a�s� �b�e�e�n

�i�n�c�o�r�p�o�r�a�t�e�d� �i�n�t�o� �t�h�e� �s�e�a�s�c�a�p�e� �i�n� �a� �b�a�y� �n�o�t� �f�a�r� �f�r�o�m� �t�h�e� �m�a�i�n�l�a�n�d�.� �D�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �w�a�t�e�r� �l�e�v�e�l�,� �s�e�a� �a�n�i�m�a�l�s� �h�i�d�e� �o�r� �e�m�e�r�g�e� �a�r�o�u�n�d� �h�e�r�:

�p�o�r�p�o�i�s�e�,� �p�o�l�a�r� �b�e�a�r�,� �s�e�a�l�s�,� �f�i�s�h�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �S�h�a�m�a�n� �w�h�o� �p�a�y�s� �h�o�m�a�g�e� �t�o� �h�e�r�.� �W�h�i�l�e� �t�h�e� �m�y�t�h�o�l�o�g�i�c�a�l� �f�a�t�h�e�r� �d�e�v�a�s�t�a�t�e�d� �a�n�d� �d�i�s�f�i�g�u�r�e�d

�S�e�d�n�a�'�s� �b�o�d�y�,� �t�h�e� �h�e�a�l�e�r�,� �a�s� �a� �g�e�s�t�u�r�e� �o�f� �g�r�a�t�i�t�u�d�e�,� �c�o�m�b�e�d� �h�e�r� �l�o�n�g� �h�a�i�r�.

�I�t� �i�s� �a� �s�y�m�b�o�l� �o�f� �c�a�r�i�n�g� �f�o�r� �t�h�e� �g�o�d�d�e�s�s�,� �w�o�r�s�h�i�p� �a�n�d� �h�u�m�i�l�i�t�y�,� �a�s� �w�e�l�l� �a�s� �a� �g�e�s�t�u�r�e� �o�f� �b�r�i�n�g�i�n�g� �o�r�d�e�r� �i�n� �r�e�s�p�o�n�s�e� �t�o� �h�e�r� �s�p�e�c�i�f�i�c� �n�e�e�d�.� �H�e�r� �l�o�n�g

�h�a�i�r� �r�e�f�l�e�c�t�s� �h�e�r� �w�i�s�d�o�m� �a�n�d� �e�x�p�e�r�i�e�n�c�e� �f�r�o�m� �t�h�e� �p�a�s�s�a�g�e� �o�f� �t�i�m�e�.� �G�e�n�t�l�y� �c�o�m�b�i�n�g� �t�h�e�m� �f�r�o�m� �t�o�p� �t�o� �b�o�t�t�o�m�,� �t�h�e� �s�h�a�m�a�n� �a�c�k�n�o�w�l�e�d�g�e�s� �t�h�e

�o�r�d�e�r� �o�f� �n�a�t�u�r�e� �a�n�d� �t�h�e� �d�i�v�i�n�e� �n�a�t�u�r�e� �o�f� �t�h�e� �s�e�a�.

�T�h�e� �m�o�d�e�r�n� �e�q�u�i�v�a�l�e�n�t�s� �o�f� �t�h�e� �s�h�a�m�a�n� �a�r�e� �n�o�t� �m�a�g�i�c�i�a�n�s� �o�r� �p�r�i�e�s�t�s�,� �b�u�t� �p�e�o�p�l�e� �w�h�o� �s�e�e� �a�n�d� �a�p�p�r�e�c�i�a�t�e� �t�h�e� �n�e�e�d� �t�o� �h�e�a�l� �n�a�t�u�r�e� �a�n�d� �w�a�n�t� �t�o

�t�a�k�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �m�a�r�i�n�e� �l�i�f�e�.� �T�o�d�a�y� �t�h�e�y� �w�i�l�l� �b�e� �t�h�e� �o�n�e�s� �t�o� �s�y�m�b�o�l�i�c�a�l�l�y� �c�o�m�b� �t�h�e� �t�a�n�g�l�e�d� �h�a�i�r� �o�f� �t�h�e� �G�o�d�d�e�s�s� �o�f� �t�h�e� �S�e�a�,� �t�h�a�n�k�s� �t�o� �t�h�e�i�r

�c�o�n�s�c�i�o�u�s� �a�c�t�i�o�n�s� �f�o�r� �t�h�e� �s�e�a�s� �a�n�d� �o�c�e�a�n�s�.� �T�h�e�n� �t�h�e� �d�i�s�f�i�g�u�r�e�d� �S�e�d�n�a� �w�i�l�l� �o�n�c�e� �a�g�a�i�n� �b�e�c�o�m�e� �a� �b�e�a�u�t�i�f�u�l�,� �a�b�u�n�d�a�n�t� �a�n�d� �g�e�n�e�r�o�u�s� �w�o�m�a�n� �w�i�t�h

�l�o�n�g�,� �u�n�t�a�n�g�l�e�d� �h�a�i�r� �r�e�f�l�e�c�t�i�n�g� �t�h�e� �n�a�t�u�r�a�l� �o�r�d�e�r� �o�f� �t�h�e� �w�o�r�l�d� �o�f� �t�h�e� �d�e�e�p� �s�e�a�.

�M�y�t�h�o�l�o�g�y� �e�t�e�r�n�a�l�l�y� �a�l�i�v�e

�I�n� �h�i�s� �b�o�o�k� �B�i�o�g�r�a�p�h�y� �o�f� �W�a�t�e�r�,� �P�h�i�l�i�p� �B�a�l�l� �w�r�i�t�e�s� �t�h�a�t� �d�i�s�c�o�v�e�r�i�n�g� �t�h�e� �c�u�l�t�u�r�a�l� �m�e�a�n�i�n�g�s� �o�f� �w�a�t�e�r� �"�i�s� �a� �j�o�u�r�n�e�y� �t�h�a�t� �i�s� �n�o�t� �j�u�s�t� �a�b�o�u�t� �w�a�t�e�r�,� �b�u�t

�a�b�o�u�t� �o�u�r� �e�n�t�i�r�e� �c�o�n�c�e�p�t�i�o�n� �o�f� �t�h�e� �m�a�t�e�r�i�a�l� �w�o�r�l�d�.�"� �T�h�i�s� �i�s� �e�s�p�e�c�i�a�l�l�y� �t�r�u�e� �w�i�t�h� �r�e�g�a�r�d� �t�o� �a�r�e�a�s� �o�f� �c�u�l�t�u�r�e� �t�h�a�t� �a�r�e� �s�t�i�l�l� �s�t�i�r�r�i�n�g� �t�h�e� �c�o�l�l�e�c�t�i�v�e

�i�m�a�g�i�n�a�t�i�o�n�.� �A�n�d� �s�o� �i�t� �i�s� �w�i�t�h� �t�h�e� �S�e�d�n�a� �m�y�t�h�.

�N�o�r�t�h�e�r�n� �A�l�a�s�k�a� �s�t�i�l�l� �c�e�l�e�b�r�a�t�e�s� �t�h�e� �N�a�l�u�k�a�t�a�q� �f�e�s�t�i�v�a�l� �e�v�e�r�y� �y�e�a�r�,� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �e�n�d� �o�f� �t�h�e� �w�h�a�l�i�n�g� �s�e�a�s�o�n� �a�n�d� �m�a�r�k�i�n�g� �t�h�e� �b�e�g�i�n�n�i�n�g

�o�f� �t�h�e� �A�r�c�t�i�c� �s�p�r�i�n�g�.� �I�n�d�i�g�e�n�o�u�s� �p�e�o�p�l�e� �o�f� �t�h�e� �r�e�g�i�o�n� �e�x�p�r�e�s�s� �g�r�a�t�i�t�u�d�e� �t�h�r�o�u�g�h� �d�a�n�c�e�,� �a�n�d� �a�s�k� �S�e�d�n�a� �f�o�r� �g�e�n�e�r�o�s�i�t�y� �f�o�r� �t�h�e� �c�o�m�i�n�g� �y�e�a�r�.

�T�h�e� �r�e�a�l� �s�o�c�i�o�-�p�o�l�i�t�i�c�a�l� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �t�h�i�s� �m�y�t�h� �i�s� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �f�a�c�t� �t�h�a�t� �i�n� �2�0�1�9�.� �a�t� �t�h�e� �P�a�r�l�i�a�m�e�n�t� �o�f� �C�a�n�a�d�a� �i�n� �O�t�t�a�w�a� �s�t�o�o�d� �a� �s�c�u�l�p�t�u�r�e

�c�h�i�s�e�l�e�d� �b�y� �I�n�n�u�i�t� �a�r�t�i�s�t� �B�a�r�t� �H�a�n�n�,� �d�e�p�i�c�t�i�n�g� �j�u�s�t� �S�e�d�n�a�.� �T�h�e� �o�c�c�a�s�i�o�n� �w�a�s� �t�h�e� �t�w�e�n�t�i�e�t�h� �a�n�n�i�v�e�r�s�a�r�y� �o�f� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �t�h�e� �l�e�g�a�l

�t�e�r�r�i�t�o�r�y� �o�f� �N�u�n�a�v�u�t�,� �a� �p�o�l�i�t�i�c�a�l� �a�r�e�a� �o�f� �c�e�n�t�r�a�l�-�n�o�r�t�h�e�r�n� �C�a�n�a�d�a� �a�b�o�u�t� �8�5�%� �i�n�h�a�b�i�t�e�d� �b�y� �I�n�n�u�i�t�.



�M�o�r�e�o�v�e�r�,� �S�e�d�n�a�'�s� �m�o�d�e�r�n� �r�e�c�o�g�n�i�t�i�o�n� �d�e�f�i�n�i�t�e�l�y� �e�x�t�e�n�d�s� �b�e�y�o�n�d� �N�o�r�t�h� �A�m�e�r�i�c�a�.� �I�t�s� �g�r�o�w�i�n�g� �p�o�p�u�l�a�r�i�t�y� �i�s� �e�v�i�d�e�n�c�e�d� �b�y� �a�n� �i�n�t�e�r�n�a�t�i�o�n�a�l�,

�o�n�l�i�n�e� �m�a�r�k�e�t�p�l�a�c�e� �o�f� �s�t�o�r�e�s� �t�h�a�t� �o�f�f�e�r� �S�e�d�n�a�-�t�h�e�m�e�d� �p�a�i�n�t�i�n�g�s�,� �b�a�g�s�,� �d�r�e�s�s�e�s� �o�r� �n�e�c�k�l�a�c�e�s�.� �T�h�e�i�r� �a�u�t�h�o�r�s� �d�e�v�i�a�t�e� �f�r�o�m� �t�h�e� �i�n�d�i�g�e�n�o�u�s� �i�m�a�g�e

�o�f� �t�h�e� �G�o�d�d�e�s�s�,� �b�e�a�u�t�i�f�u�l� �i�n� �i�t�s� �a�b�u�n�d�a�n�c�e�,� �a�n�d� �m�o�s�t� �o�f�t�e�n� �d�e�p�i�c�t� �h�e�r� �a�s� �a�n� �A�r�c�t�i�c� �S�i�r�e�n�,� �e�m�e�r�g�i�n�g� �f�r�o�m� �t�h�e� �a�z�u�r�e� �b�l�u�e� �a� �s�l�e�n�d�e�r� �b�e�a�u�t�y� �w�i�t�h

�l�o�n�g� �h�a�i�r�.� �S�h�e� �i�s� �s�u�r�r�o�u�n�d�e�d� �b�y� �s�m�i�l�i�n�g� �f�i�s�h� �a�n�d� �s�e�a�l�s� �(�a�n�d� �t�h�e�r�e�f�o�r�e� �s�t�i�l�l� �i�n� �t�h�e� �v�e�i�n� �o�f� �D�i�s�n�e�y� �i�n�s�p�i�r�a�t�i�o�n�)�.� �S�u�c�h� �a� �t�r�u�n�c�a�t�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�e

�m�a�r�i�n�e� �I�n�n�u�i�t� �-� �a�c�c�o�r�d�i�n�g� �t�o� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �s�p�e�c�i�f�i�c� �p�r�o�d�u�c�t�s� �o�n� �s�u�c�h� �p�o�p�u�l�a�r� �p�o�r�t�a�l�s� �a�s�.� �E�t�s�y� �o�r� �A�l�i�E�x�p�r�e�s�s� �-� �i�s� �t�o� �b�r�i�n�g� �s�u�p�p�o�r�t� �t�o� �b�u�y�e�r�s

�a�n�d� �r�e�i�n�f�o�r�c�e� �i�n� �t�h�e�m� �p�o�s�i�t�i�v�e� �v�a�l�u�e�s�:� �c�o�u�r�a�g�e�,� �l�o�y�a�l�t�y� �t�o� �o�n�e�s�e�l�f� �a�n�d� �i�n�n�e�r� �p�e�a�c�e�.

�T�h�e� �S�e�d�n�a� �m�y�t�h� �h�a�s� �a�l�s�o� �b�e�g�u�n� �t�o� �b�e� �u�p�d�a�t�e�d� �b�y� �t�h�e� �a�r�t� �c�o�m�m�u�n�i�t�i�e�s� �i�n�v�o�l�v�e�d�.� �I�n� �2�0�1�2�.� �A�t� �t�h�e� �L�i�v�e�r�p�o�o�l� �B�i�e�n�n�a�l�e�,� �G�r�e�e�n�l�a�n�d�i�c� �a�r�t�i�s�t� �J�e�s�s�i�e

�K�l�e�e�m�a�n�n� �s�h�o�w�e�d� �t�h�e� �a�n�i�m�a�t�i�o�n� �S�a�s�s�u�m� �a�A�r�n�a�a� �-� �M�o�t�h�e�r� �o�f� �t�h�e� �D�e�e�p� �(�s�t�i�l�l� �a�v�a�i�l�a�b�l�e� �o�n� �V�i�m�e�o� �t�o�d�a�y�)�,� �i�n� �w�h�i�c�h� �s�h�e� �r�e�m�i�n�d�e�d� �u�s� �t�h�a�t� �e�a�c�h� �o�f� �u�s

�c�a�n� �b�e� �a� �s�h�a�m�a�n� �f�r�o�m� �t�h�e� �S�e�d�n�a� �m�y�t�h�,� �b�e�c�a�u�s�e�,� �a�s� �t�h�e� �c�a�p�t�i�o�n� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�i�l�m� �s�a�y�s�:� �"�N�o�w� �i�t�'�s� �o�u�r� �t�u�r�n�.� �W�e� �a�l�l� �n�e�e�d� �t�o� �l�e�a�r�n� �t�o� �l�i�s�t�e�n�.�"

�I�n� �t�u�r�n�,� �i�n� �2�0�2�0�.� �S�e�d�n�a� �r�e�c�e�i�v�e�d� �m�o�r�e� �a�t�t�e�n�t�i�o�n� �a�t� �t�h�e� �B�e�r�l�i�n� �B�i�e�n�n�a�l�e�,� �a�n�d� �a�l�r�e�a�d�y� �i�n� �t�h�e� �s�p�e�c�i�f�i�c� �c�o�n�t�e�x�t� �o�f� �m�a�r�i�n�e� �a�n�d� �o�c�e�a�n� �c�o�n�s�e�r�v�a�t�i�o�n�.

�A�r�t�i�s�t�s� �s�u�c�h� �a�s� �S�h�u�v�i�n�a�i� �A�s�h�o�o�n�a� �a�n�d� �S�h�a�r�y� �B�o�y�l�e� �h�a�v�e� �e�v�o�k�e�d� �m�y�t�h�o�l�o�g�i�c�a�l� �l�a�y�e�r�s� �o�f� �I�n�n�u�i�t� �i�m�a�g�i�n�a�t�i�o�n� �i�n� �t�h�e�i�r� �e�c�o�l�o�g�i�c�a�l�l�y� �e�n�g�a�g�e�d� �a�r�t�.� �I�t

�c�a�n� �b�e� �s�a�i�d� �t�h�a�t� �t�h�e�i�r� �g�o�a�l� �w�a�s� �t�o� �m�o�v�e� �t�h�e� �h�e�a�r�t�s� �o�f� �S�e�d�n�a�'�s� �E�u�r�o�p�e�a�n� �c�h�i�l�d�r�e�n� �t�o� �s�t�a�r�t� �a�c�t�i�v�e�l�y� �c�a�r�i�n�g� �a�b�o�u�t� �w�a�t�e�r�.

�S�o� �t�h�e� �G�o�d�d�e�s�s� �o�f� �t�h�e� �S�e�a� �i�s� �i�n�c�r�e�a�s�i�n�g�l�y� �m�a�k�i�n�g� �a� �c�o�m�e�b�a�c�k� �i�n� �c�o�n�t�e�m�p�o�r�a�r�y� �s�p�a�c�e�.� �I�t� �d�r�a�w�s� �a�t�t�e�n�t�i�o�n� �t�o� �i�t�s�e�l�f� �a�n�d�,� �o�n� �a� �m�y�t�h�o�l�o�g�i�c�a�l� �l�e�v�e�l�,

�r�e�m�i�n�d�s� �u�s� �o�f� �t�h�e� �w�r�o�n�g�s� �d�o�n�e� �t�o� �t�h�e� �s�e�a�s� �a�n�d� �t�h�e� �o�c�e�a�n�s�.� �H�e� �h�a�s� �t�h�e� �r�i�g�h�t� �t�o� �a�d�m�o�n�i�s�h� �u�s�,� �f�o�r� �h�e� �i�s� �t�h�e� �p�e�r�s�o�n�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �s�e�a� �a�n�d� �t�h�e

�d�e�e�p�,� �w�h�i�c�h� �i�s� �a� �c�o�h�e�r�e�n�t� �a�n�d� �i�m�p�o�r�t�a�n�t� �p�a�r�t� �o�f� �t�h�e� �e�c�o�s�y�s�t�e�m� �o�f� �o�u�r� �e�n�t�i�r�e� �p�l�a�n�e�t�.� �T�h�a�t�'�s� �w�h�y� �t�h�e� �S�e�d�n�a� �m�y�t�h� �i�s� �g�a�i�n�i�n�g� �-� �a�s� �i�t� �s�h�o�u�l�d� �-

�m�o�r�e� �a�n�d� �m�o�r�e� �i�m�p�o�r�t�a�n�c�e�.

�I�n� �t�h�e� �a�r�t�i�c�l�e�,� �I� �u�s�e�d�,� �a�m�o�n�g� �o�t�h�e�r�s�.� �F�r�o�m� �t�h�e� �w�o�r�k�s�:

�A�r�c�t�i�c� �M�e�r�m�a�i�d� �S�e�a� �G�o�d�d�e�s�s�:� �h�t�t�p�s�:�/�/�w�w�w�.�e�t�s�y�.�c�o�m�/�p�l�/�l�i�s�t�i�n�g�/�2�8�9�6�4�6�2�3�3�/�s�e�d�n�a�-�a�r�c�t�i�c�-�m�e�r�m�a�i�d�-�s�e�a�-�g�o�d�d�e�s�s�-�a�r�t

�B�a�l�l� �P�.�,� �B�i�o�g�r�a�p�h�y� �o�f� �W�a�t�e�r�,� �1�9�9�9�.

�B�o�e�t�z�k�e�s� �A�.�,

�C�o�n�t�e�m�p�o�r�a�r�y� �A�r�t� �U�n�d�e�r� �t�h�e� �S�i�g�n� �o�f� �S�e�d�n�a� �-� �F�e�a�t�u�r�e�s� �-� �M�e�t�r�o�p�o�l�i�s� �M

�(�2�0�2�2�)�.

�C�B�S� �N�e�w�s�:� �N�u�n�a�v�u�t� �a�r�t�i�s�t�'�s� �w�o�r�k� �u�n�v�e�i�l�e�d� �o�n� �P�a�r�l�i�a�m�e�n�t� �H�i�l�l� �(�2�0�1�9�)�.

�G�o�d�d�e�s�s� �O�f� �T�h�e� �S�e�a� �|� �W�a�t�e�r� �E�l�e�m�e�n�t�:� �h�t�t�p�s�:�/�/�w�w�w�.�a�w�a�r�e�b�o�u�t�i�q�u�e�.�c�o�m�/�m�e�d�i�t�a�t�i�o�n�/�s�e�d�n�a

�N�a�t�i�v�e� �C�a�n�a�d�i�a�n� �A�r�t�:

�'�S�e�d�n�a�'� �b�y� �G�e�e�t�a�l�o�o� �A�k�u�l�u�k�j�u�k� �-� �I�n�u�i�t� �A�r�t� �|� �N�a�t�i�v�e� �C�a�n�a�d�i�a�n� �A�r�t�s

�.

�"�N�o�r�d�e�n� �B�l�a�d�e�t�"� �G�r�e�e�n�l�a�n�d�:� �T�h�e� �L�e�g�e�n�d� �o�f� �t�h�e� �M�o�t�h�e�r� �o�f� �t�h�e� �S�e�a� �-� �T�h�e� �s�t�o�r�y� �o�f� �S�e�d�n�a� �|� �N�o�r�d�e�n�B�l�a�d�e�t�.�c�o�m� �(�2�0�2�1�)�.

�R�e�e�t� �E�.� �H�.�,� �G�r�e�e�n�l�a�n�d�:� �T�h�e� �L�e�g�e�n�d� �o�f� �t�h�e� �M�o�t�h�e�r� �o�f� �t�h�e� �S�e�a� �-� �T�h�e� �s�t�o�r�y� �o�f� �S�e�d�n�a�.

�S�e�d�n�a� �|� �G�o�d�d�e�s�s� �o�f� �t�h�e� �S�e�a� �|� �W�a�t�e�r� �E�l�e�m�e�n�t� �-� �a�w�a�r�e� �|� �b�o�u�t�i�q�u�e� �(�a�w�a�r�e�b�o�u�t�i�q�u�e�.�c�o�m�)�.



�O�X�Y�G�E�N� �A�S� �A�N� �E�S�S�E�N�T�I�A�L� �E�L�E�M�E�N�T� �O�F� �T�H�E� �A�Q�U�A�T�I�C� �E�C�O�S�Y�S�T�E�M
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �E�w�a� �G�o�n�d�e�k

�E�v�e�r�y�o�n�e� �k�n�o�w�s� �a�b�o�u�t� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�t�e�c�t�i�o�n� �a�n�d� �s�o�c�c�e�r�.� �O�r� �a�t� �l�e�a�s�t� �t�h�a�t�'�s� �t�h�e� �i�m�p�r�e�s�s�i�o�n� �t�h�e�y� �g�i�v�e�.� �M�e�n� �a�r�e� �m�u�c�h� �b�e�t�t�e�r� �k�n�o�w�n�,� �a�s� �t�h�e�y

�i�n�h�e�r�i�t� �i�n�t�e�l�l�i�g�e�n�c�e� �f�r�o�m� �t�h�e�i�r� �m�o�t�h�e�r�s�,� �w�h�i�c�h� �n�e�e�d�s� �n�o� �j�u�s�t�i�f�i�c�a�t�i�o�n� �a�n�d� �i�s� �s�i�m�p�l�e� �b�i�o�l�o�g�y�.

�C�a�t�e�g�o�r�i�e�s�:� �F�e�e�d�b�a�c�k�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t

�T�a�g�s�:� �a�q�u�a�t�i�c� �e�c�o�s�y�s�t�e�m�s�,� �g�o�l�d�e�n� �a�l�g�a�,� �o�x�y�g�e�n�,� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�,� �t�e�m�p�e�r�a�t�u�r�e



�E�v�e�r�y�o�n�e� �k�n�o�w�s� �a�b�o�u�t� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�t�e�c�t�i�o�n� �a�n�d� �s�o�c�c�e�r�.� �O�r� �a�t� �l�e�a�s�t� �t�h�a�t�'�s� �t�h�e� �i�m�p�r�e�s�s�i�o�n� �t�h�e�y� �g�i�v�e�.� �M�e�n� �a�r�e� �m�u�c�h� �b�e�t�t�e�r� �k�n�o�w�n�,� �a�s� �t�h�e�y

�i�n�h�e�r�i�t� �i�n�t�e�l�l�i�g�e�n�c�e� �f�r�o�m� �t�h�e�i�r� �m�o�t�h�e�r�s�,� �w�h�i�c�h� �n�e�e�d�s� �n�o� �j�u�s�t�i�f�i�c�a�t�i�o�n� �a�n�d� �i�s� �s�i�m�p�l�e� �b�i�o�l�o�g�y�.

�S�i�n�c�e� �l�a�s�t� �s�u�m�m�e�r�,� �t�h�e� �g�o�l�d�e�n� �a�l�g�a� �h�a�s� �b�e�e�n� �t�h�e� �m�o�s�t� �p�o�p�u�l�a�r� �i�n�d�i�v�i�d�u�a�l� �w�i�t�h� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �a�n� �u�n�i�n�v�i�t�e�d� �g�u�e�s�t� �a�n�d� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e

�f�u�l�f�i�l�l�s� �t�h�e� �m�o�r�a�l� �a�n�d� �d�i�d�a�c�t�i�c� �s�e�n�s�e� �o�f� �t�h�e� �p�r�o�v�e�r�b� �"�n�o�t� �a�l�l� �g�o�l�d� �t�h�a�t� �g�l�i�t�t�e�r�s�.�"

�E�f�f�e�c�t�s� �o�f� �a�n�t�h�r�o�p�o�g�e�n�i�c� �p�o�l�l�u�t�i�o�n� �o�n� �o�x�y�g�e�n� �i�n� �w�a�t�e�r

�A�l�r�e�a�d�y� �i�n� �e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l� �w�e� �l�e�a�r�n� �(�I�,� �o�f� �c�o�u�r�s�e�,� �l�o�n�g� �a�g�o�,� �b�u�t� �m�u�c�h� �l�a�t�e�r� �t�h�a�n� �t�h�e� �w�h�e�e�l� �w�a�s� �i�n�v�e�n�t�e�d�)� �i�n� �p�h�y�s�i�c�s� �l�e�s�s�o�n�s� �t�h�a�t� �m�a�t�t�e�r� �o�r

�e�n�e�r�g�y� �c�a�n�n�o�t� �b�e� �d�e�s�t�r�o�y�e�d�.� �T�h�e�n� �t�h�i�s� �p�r�i�n�c�i�p�l�e� �i�s� �c�o�n�s�o�l�i�d�a�t�e�d� �i�n� �h�i�g�h� �s�c�h�o�o�l�,� �a�n�d� �s�o�m�e� �e�v�e�n� �s�t�u�d�y�.� �T�h�e� �a�m�o�u�n�t� �o�f� �m�a�t�t�e�r� �i�n� �c�i�r�c�u�l�a�t�i�o�n� �i�s

�c�o�n�s�t�a�n�t�,� �a�n�d� �a�f�t�e�r� �v�a�r�i�o�u�s� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�s� �i�t� �s�t�i�l�l� �r�e�m�a�i�n�s� �i�n� �t�h�e� �e�c�o�s�y�s�t�e�m� �-� �t�h�e� �e�a�r�t�h� �i�s� �a� �c�l�o�s�e�d� �s�y�s�t�e�m�.� �B�u�t� �i�t� �w�a�s�n�'�t� �u�n�t�i�l� �t�h�e� �g�o�l�d�e�n� �a�l�g�a

�b�e�g�a�n� �t�o� �r�e�i�g�n� �i�n� �p�u�b�l�i�c� �d�i�s�p�u�t�e�s� �t�h�a�t� �t�h�e� �s�e�c�r�e�t� �p�h�y�s�i�c�a�l� �k�n�o�w�l�e�d�g�e� �r�e�a�c�h�e�d� �(�o�r� �s�h�o�u�l�d� �h�a�v�e� �r�e�a�c�h�e�d�)� �h�u�m�a�n�i�t�y�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �g�e�n�d�e�r�,� �a�g�e

�a�n�d� �o�t�h�e�r� �i�n�d�i�v�i�d�u�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.

�I�t�'�s� �n�o�t� �d�w�a�r�v�e�s� �t�h�a�t� �m�a�k�e� �s�p�o�t�t�y� �d�i�s�c�h�a�r�g�e�s� �o�f� �u�n�t�r�e�a�t�e�d� �w�a�s�t�e�w�a�t�e�r�,� �i�t�'�s� �n�o�t� �f�a�i�r�y� �t�a�l�e� �m�o�n�s�t�e�r�s� �o�r� �c�h�a�r�a�c�t�e�r�s� �f�r�o�m� �m�o�d�e�r�n� �f�a�n�t�a�s�y� �t�h�a�t

�g�e�n�e�r�a�t�e� �p�o�l�l�u�t�i�o�n�,� �h�o�p�i�n�g� �t�h�a�t� �b�e�n�e�v�o�l�e�n�t� �n�a�t�u�r�e� �i�s� �l�i�k�e� �b�i�b�l�i�c�a�l� �l�o�v�e�:� �"�i�t� �b�e�a�r�s� �a�l�l� �t�h�i�n�g�s�,� �b�e�l�i�e�v�e�s� �a�l�l� �t�h�i�n�g�s�,� �h�o�p�e�s� �a�l�l� �t�h�i�n�g�s�,� �e�n�d�u�r�e�s� �a�l�l� �t�h�i�n�g�s

�(�.�.�.�)�.�"� �I�t� �c�a�n�'�t� �s�t�a�n�d� �e�v�e�r�y�t�h�i�n�g� �a�n�d� �w�o�n�'�t� �s�u�r�v�i�v�e� �e�v�e�r�y�t�h�i�n�g�.

�I�f� �w�e� �d�i�s�c�h�a�r�g�e� �u�n�t�r�e�a�t�e�d� �w�a�s�t�e�w�a�t�e�r� �i�n�t�o� �a� �r�i�v�e�r� �o�r� �l�a�k�e�,� �t�h�e� �b�i�o�l�o�g�y� �i�s� �d�i�s�r�u�p�t�e�d�.� �T�h�e� �p�o�l�l�u�t�a�n�t� �l�o�a�d�,� �e�n�t�e�r�i�n�g� �t�h�e� �r�e�c�e�i�v�e�r�,� �c�a�u�s�e�s� �a� �r�a�p�i�d

�c�h�a�n�g�e� �i�n� �o�x�y�g�e�n� �c�o�n�d�i�t�i�o�n�s�.� �O�x�y�g�e�n� �i�s� �"�t�a�k�e�n� �a�w�a�y�"� �f�r�o�m� �t�h�e� �w�a�t�e�r� �b�y� �p�o�l�l�u�t�i�o�n� �a�n�d� �w�h�a�t�e�v�e�r� �w�a�s� �l�i�v�i�n�g� �i�n� �t�h�e� �t�a�n�k� �-� �f�i�s�h�,� �m�o�l�l�u�s�k�s� �o�r

�c�r�u�s�t�a�c�e�a�n�s� �-� �d�i�e�s�,� �s�u�f�f�o�c�a�t�i�n�g� �a�v�a�l�a�n�c�h�e� �b�y� �a�v�a�l�a�n�c�h�e�.� �I�f� �a�n� �i�n�c�i�d�e�n�t� �t�u�r�n�s� �i�n�t�o� �a� �s�t�r�a�t�e�g�y� �o�r� �p�r�a�c�t�i�c�e�,� �t�h�e� �r�i�v�e�r� �o�r� �l�a�k�e� �h�a�s� �n�o� �c�h�a�n�c�e� �o�f� �s�e�l�f�-

�c�l�e�a�n�i�n�g�,� �a�n�d� �a�n� �i�r�r�e�s�p�o�n�s�i�b�l�e� �p�e�r�s�o�n� �a�c�t�i�n�g� �i�r�r�e�s�p�o�n�s�i�b�l�y� �l�e�a�v�e�s� �b�e�h�i�n�d� �a� �d�i�r�t�y�,� �v�e�r�y� �o�x�y�g�e�n�-�p�o�o�r� �b�y�w�a�y� �o�r� �w�a�t�e�r�c�o�u�r�s�e�.

�I�f� �w�a�s�t�e�w�a�t�e�r� �e�n�t�e�r�s� �t�h�e� �s�o�i�l� �d�i�r�e�c�t�l�y�,� �i�t� �i�n�f�i�l�t�r�a�t�e�s� �d�e�e�p� �i�n�t�o� �t�h�e� �s�o�i�l�,� �p�a�s�s�i�n�g� �f�a�s�t�e�r� �o�r� �s�l�o�w�e�r� �-� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �f�i�l�t�r�a�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t�s� �-� �i�n�t�o

�u�n�d�e�r�g�r�o�u�n�d� �r�e�s�e�r�v�o�i�r�s� �o�r� �w�i�t�h� �s�u�r�f�a�c�e� �r�u�n�o�f�f� �i�n�t�o� �s�t�r�e�a�m�s�,� �r�i�v�e�r�s� �a�n�d� �l�a�k�e�s�.

�O�x�y�g�e�n� �a�n�d� �t�e�m�p�e�r�a�t�u�r�e� �-� �a� �s�t�r�o�n�g� �r�e�l�a�t�i�o�n�s�h�i�p

�T�h�e� �a�m�o�u�n�t� �o�f� �o�x�y�g�e�n� �i�n� �t�h�e� �w�a�t�e�r� �d�e�p�e�n�d�s� �o�n� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e�.� �T�h�e� �w�a�r�m�e�r� �t�h�e� �w�a�t�e�r�,� �t�h�e� �l�e�s�s� �e�f�f�i�c�i�e�n�t�l�y� �o�x�y�g�e�n� �d�i�s�s�o�l�v�e�s� �i�n� �i�t�.� �H�e�n�c�e�,

�c�r�i�s�p�l�y� �c�o�o�l� �m�o�u�n�t�a�i�n� �s�t�r�e�a�m�s� �a�r�e� �n�a�t�u�r�a�l�l�y� �"�o�v�e�r�f�l�o�w�i�n�g�"� �w�i�t�h� �i�t�,� �a�n�d� �i�n� �t�h�e� �s�u�m�m�e�r� �s�e�a�s�o�n�,� �w�i�t�h� �t�h�e� �h�i�g�h� �t�e�m�p�e�r�a�t�u�r�e� �o�f� �t�h�e� �a�i�r�,� �w�h�i�c�h

�t�h�e�n� �h�e�a�t�s� �u�p� �t�h�e� �w�a�t�e�r�,� �t�h�e� �s�o�-�c�a�l�l�e�d� �"�o�v�e�r�f�l�o�w�"� �c�a�n� �o�c�c�u�r�.� �t�h�e� �s�u�f�f�o�c�a�t�i�o�n� �e�f�f�e�c�t�.� �I�t� �i�s� �m�o�s�t�l�y� �f�o�u�n�d� �i�n� �s�h�a�l�l�o�w� �r�e�s�e�r�v�o�i�r�s� �a�n�d� �i�n� �s�t�a�n�d�i�n�g

�w�a�t�e�r�.� �W�a�t�e�r� �h�a�s� �a� �h�i�g�h� �h�e�a�t� �c�a�p�a�c�i�t�y� �a�n�d� �i�s� �m�u�c�h� �s�l�o�w�e�r� �t�o� �c�o�o�l� �d�o�w�n� �(�a�l�s�o� �s�l�o�w�e�r� �t�o� �h�e�a�t� �u�p�)� �t�h�a�n�,� �f�o�r� �e�x�a�m�p�l�e�,� �a�i�r�.

�S�u�f�f�o�c�a�t�i�o�n� �t�h�e� �e�f�f�e�c�t� �o�f� �v�a�r�i�o�u�s� �w�a�t�e�r� �p�h�e�n�o�m�e�n�a



�D�e�p�e�n�d�e�n�c�e� �o�f� �t�h�e� �a�m�o�u�n�t� �o�f� �d�i�s�s�o�l�v�e�d� �o�x�y�g�e�n� �i�n� �w�a�t�e�r� �o�n� �i�t�s� �t�e�m�p�e�r�a�t�u�r�e� �-� �R�o�|�n�ó�w� �R�e�s�e�r�v�o�i�r� �2�0�2�2� �,� �s�o�u�r�c�e�:� �o�w�n� �e�l�a�b�o�r�a�t�i�o�n� �b�a�s�e�d� �o�n� �P�M�Z� �d�a�t�a

�O�x�y�g�e�n� �d�e�m�a�n�d� �i�n� �t�h�e� �w�a�t�e�r� �v�a�r�i�e�s� �a�n�d� �d�e�p�e�n�d�s� �o�n� �t�h�e� �n�u�m�b�e�r� �a�n�d� �s�p�e�c�i�e�s� �o�f� �f�i�s�h�.� �T�h�e� �d�e�n�s�i�t�y� �a�n�d� �t�y�p�e� �o�f� �f�i�s�h� �a�n�d� �p�l�a�n�t�s� �i�n� �t�h�e� �t�a�n�k� �c�a�n

�c�a�u�s�e� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �s�u�f�f�o�c�a�t�i�o�n�.� �O�x�y�g�e�n� �d�e�f�i�c�i�t� �a�n�d� �s�u�f�f�o�c�a�t�i�o�n� �s�y�m�p�t�o�m�s� �i�n� �f�i�s�h� �c�a�n� �a�l�s�o� �o�c�c�u�r� �d�u�r�i�n�g� �e�u�t�r�o�p�h�i�c�a�t�i�o�n�,� �a�r�t�i�f�i�c�i�a�l

�f�e�r�t�i�l�i�z�a�t�i�o�n� �a�n�d�.�.�.� �f�e�e�d�i�n�g�.� �O�x�y�g�e�n� �u�n�d�e�r� �w�a�t�e�r� �c�a�n� �a�l�s�o� �r�u�n� �o�u�t� �w�h�e�n� �t�h�e� �r�e�s�e�r�v�o�i�r� �i�s� �c�o�v�e�r�e�d� �w�i�t�h� �i�c�e� �a�n�d� �s�n�o�w� �f�o�r� �l�o�n�g� �p�e�r�i�o�d�s� �o�f� �t�i�m�e�,

�w�h�i�c�h� �p�r�e�v�e�n�t�s� �p�h�o�t�o�s�y�n�t�h�e�s�i�s� �a�n�d� �l�e�a�d�s� �t�o� �a� �"�w�i�n�t�e�r� �s�q�u�a�l�l�.�"� �O�x�y�g�e�n� �d�e�f�i�c�i�e�n�c�y� �c�a�n� �o�c�c�u�r� �d�u�r�i�n�g� �a� �s�p�r�i�n�g� �o�r� �a�u�t�u�m�n� �w�a�t�e�r� �b�l�o�o�m� �-� �m�a�s�s�i�v�e

�g�r�o�w�t�h� �o�f� �p�h�y�t�o�p�l�a�n�k�t�o�n�:� �m�a�i�n�l�y� �c�y�a�n�o�b�a�c�t�e�r�i�a�,� �d�i�a�t�o�m�s�,� �g�r�e�e�n� �a�l�g�a�e� �a�n�d� �f�l�a�g�e�l�l�a�t�e�s�.

�T�o�o� �l�i�t�t�l�e� �o�x�y�g�e�n� �i�n� �t�h�e� �w�a�t�e�r�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �r�a�p�i�d� �d�e�a�t�h� �o�f� �f�i�s�h�,� �w�h�i�c�h� �o�c�c�u�r�s� �u�n�d�e�r� �c�o�n�d�i�t�i�o�n�s� �o�f� �c�r�i�t�i�c�a�l� �s�h�o�r�t�a�g�e�,� �c�a�u�s�e�s� �a� �d�e�c�r�e�a�s�e� �i�n

�t�h�e�i�r� �i�m�m�u�n�i�t�y�.� �B�y� �d�i�s�r�u�p�t�i�n�g� �m�e�t�a�b�o�l�i�s�m� �a�n�d� �m�e�t�a�b�o�l�i�s�m�,� �t�h�e�y� �a�r�e� �e�x�p�o�s�e�d� �t�o� �t�o�x�i�c� �o�r�g�a�n�i�c� �a�n�d� �i�n�o�r�g�a�n�i�c� �c�o�m�p�o�u�n�d�s� �a�n�d� �t�h�e�i�r

�b�i�o�a�c�c�u�m�u�l�a�t�i�o�n�.� �A�n�d� �f�i�s�h�,� �a�s� �w�e� �k�n�o�w�,� �a�r�e� �d�e�s�i�r�a�b�l�e� �o�n� �o�u�r� �t�a�b�l�e�s� �f�o�r� �t�h�e�i�r� �t�a�s�t�e� �a�n�d� �d�i�e�t�a�r�y� �q�u�a�l�i�t�i�e�s�,� �a�n�d� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �f�o�r� �a�c�c�u�m�u�l�a�t�e�d

�t�o�x�i�n�s�.

�S�u�s�t�a�i�n�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �P�o�l�i�s�h� �l�a�w� �a�n�d� �b�e�y�o�n�d

�S�u�s�t�a�i�n�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �a�b�o�u�t� �i�n�t�e�r�g�e�n�e�r�a�t�i�o�n�a�l� �s�o�l�i�d�a�r�i�t�y�,� �f�i�n�d�i�n�g� �s�o�l�u�t�i�o�n�s� �t�o� �g�u�a�r�a�n�t�e�e� �f�u�r�t�h�e�r� �g�r�o�w�t�h�,� �a�c�t�i�v�e�l�y� �i�n�v�o�l�v�i�n�g� �a�l�l� �s�o�c�i�a�l

�g�r�o�u�p�s� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�c�e�s�s�e�s� �a�n�d� �g�i�v�i�n�g� �t�h�e�m� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �b�e�n�e�f�i�t� �f�r�o�m� �e�c�o�n�o�m�i�c� �g�r�o�w�t�h�.�I�n� �P�o�l�a�n�d�,� �t�h�e� �p�r�i�n�c�i�p�l�e� �o�f� �s�u�s�t�a�i�n�a�b�l�e

�d�e�v�e�l�o�p�m�e�n�t� �h�a�s� �b�e�e�n� �g�i�v�e�n� �t�h�e� �s�t�a�t�u�s� �o�f� �a� �f�u�n�d�a�m�e�n�t�a�l� �r�i�g�h�t� �u�n�d�e�r� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �C�o�n�s�t�i�t�u�t�i�o�n�.� �A�r�t�i�c�l�e� �5� �o�f� �t�h�e� �B�a�s�i�c� �L�a�w� �s�t�a�t�e�s�:

�"�T�h�e� �R�e�p�u�b�l�i�c� �o�f� �P�o�l�a�n�d� �s�h�a�l�l� �s�a�f�e�g�u�a�r�d� �t�h�e� �i�n�d�e�p�e�n�d�e�n�c�e� �a�n�d� �i�n�v�i�o�l�a�b�i�l�i�t�y� �o�f� �i�t�s� �t�e�r�r�i�t�o�r�y�,� �e�n�s�u�r�e� �t�h�e� �f�r�e�e�d�o�m�s� �a�n�d� �r�i�g�h�t�s� �o�f� �m�a�n� �a�n�d� �c�i�t�i�z�e�n� �a�n�d� �t�h�e

�s�e�c�u�r�i�t�y� �o�f� �c�i�t�i�z�e�n�s�,� �g�u�a�r�d� �t�h�e� �n�a�t�i�o�n�a�l� �h�e�r�i�t�a�g�e� �a�n�d� �e�n�s�u�r�e� �t�h�e� �p�r�o�t�e�c�t�i�o�n� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�,� �g�u�i�d�e�d� �b�y� �t�h�e� �p�r�i�n�c�i�p�l�e� �o�f� �s�u�s�t�a�i�n�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t�.�"

�T�h�e� �c�o�n�c�e�p�t� �o�f� �s�u�s�t�a�i�n�a�b�i�l�i�t�y� �o�r�i�g�i�n�a�l�l�y� �c�a�m�e� �f�r�o�m� �t�h�e� �f�i�e�l�d� �o�f� �f�o�r�e�s�t�r�y�.� �I�t� �w�a�s� �f�i�r�s�t� �f�o�r�m�u�l�a�t�e�d� �b�y� �S�a�x�o�n� �t�a�x� �a�c�c�o�u�n�t�a�n�t� �a�n�d� �m�i�n�i�n�g

�a�d�m�i�n�i�s�t�r�a�t�o�r� �H�a�n�s� �C�a�r�l� �v�o�n� �C�a�r�l�o�w�i�t�z� �b�a�c�k� �i�n� �t�h�e� �1�7�t�h� �c�e�n�t�u�r�y�.� �I�t� �o�r�i�g�i�n�a�l�l�y� �m�e�a�n�t� �a� �w�a�y� �o�f� �m�a�n�a�g�i�n�g� �t�h�e� �f�o�r�e�s�t�,� �c�o�n�s�i�s�t�i�n�g� �o�f�.� �o�n�l�y� �a�s� �m�a�n�y

�t�r�e�e�s� �a�s� �c�a�n� �g�r�o�w� �i�n� �t�h�a�t� �p�l�a�c�e� �a�r�e� �c�u�t� �d�o�w�n�,� �s�o� �t�h�a�t� �t�h�e� �f�o�r�e�s�t� �i�s� �n�e�v�e�r� �e�l�i�m�i�n�a�t�e�d�,� �s�o� �t�h�a�t� �i�t� �c�a�n� �a�l�w�a�y�s� �r�e�b�u�i�l�d� �i�t�s�e�l�f�.� �H�o�w� �s�i�m�p�l�e� �a�n�d

�o�b�v�i�o�u�s� �t�h�a�t� �T�h�e� �e�c�o�n�o�m�y� �s�h�o�u�l�d� �d�e�v�e�l�o�p� �i�n� �a� �w�a�y� �t�h�a�t� �d�o�e�s� �n�o�t� �t�h�r�e�a�t�e�n� �t�h�e� �w�e�l�f�a�r�e� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �A�n�d� �e�v�e�r�y�o�n�e� �w�i�l�l� �l�i�v�e� �w�e�l�l� �a�n�d

�p�r�o�s�p�e�r�o�u�s� �i�n� �t�h�e� �g�o�o�d�s� �f�l�o�w�i�n�g� �f�r�o�m� �n�a�t�u�r�e�.

�P�r�o�t�e�c�t�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �i�s� �a�s� �i�m�p�o�r�t�a�n�t� �a�s� �c�a�r�i�n�g� �f�o�r� �i�n�d�e�p�e�n�d�e�n�c�e� �a�n�d� �f�r�e�e�d�o�m�.� �A�n�d� �I� �w�o�u�l�d� �a�d�d� �f�r�o�m� �m�y�s�e�l�f� �t�h�a�t� �i�t� �i�s� �a� �m�e�a�s�u�r�e� �o�f� �a� �p�e�r�s�o�n�'�s

�c�u�l�t�u�r�e�.



�S�O�U�T�H� �A�F�R�I�C�A�'�S� �M�A�S�S�I�V�E� �$�1�.�5� �B�I�L�L�I�O�N� �W�A�T�E�R� �S�U�P�P�L�Y

�I�N�F�R�A�S�T�R�U�C�T�U�R�E� �P�R�O�J�E�C�T
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �A�n�e�t�a� �B�B���d�o�w�s�k�a

�L�a�r�g�e� �m�i�n�i�n�g� �c�o�m�p�a�n�i�e�s� �s�u�c�h� �a�s� �G�l�e�n�c�o�r�e� �a�n�d� �A�n�g�l�o� �A�m�e�r�i�c�a�n� �P�l�a�t�i�n�u�m� �a�r�e� �w�o�r�k�i�n�g� �w�i�t�h� �t�h�e� �S�o�u�t�h� �A�f�r�i�c�a�n� �g�o�v�e�r�n�m�e�n�t� �o�n� �a� �$�1�.�5� �b�i�l�l�i�o�n

�w�a�t�e�r� �s�u�p�p�l�y� �p�r�o�j�e�c�t�.� �I�t� �a�i�m�s� �t�o� �p�r�o�v�i�d�e� �d�r�i�n�k�i�n�g� �w�a�t�e�r� �t�o� �h�u�n�d�r�e�d�s� �o�f� �t�h�o�u�s�a�n�d�s� �o�f� �p�e�o�p�l�e� �a�n�d� �s�u�p�p�l�y� �l�a�r�g�e� �p�l�a�t�i�n�u�m� �a�n�d� �c�h�r�o�m�e� �m�i�n�i�n�g

�f�a�c�i�l�i�t�i�e�s�.� �T�h�e� �p�l�a�n�,� �o�v�e�r�s�e�e�n� �b�y� �t�h�e� �L�e�b�a�l�e�l�o� �W�a�t�e�r� �U�s�e�r�s� �A�s�s�o�c�i�a�t�i�o�n�,� �i�n�c�l�u�d�e�s� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a�n� �a�p�p�r�o�x�.� �1�7�0� �k�m� �o�f� �w�a�t�e�r� �p�i�p�e�l�i�n�e� �i�n

�L�i�m�p�o�p�o� �p�r�o�v�i�n�c�e� �a�n�d� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �c�o�m�p�l�e�t�e�d� �b�y� �2�0�3�0�.� �T�h�e� �m�i�n�i�n�g� �c�o�m�p�a�n�i�e�s� �i�n�v�o�l�v�e�d� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �s�e�c�u�r�e� �h�a�l�f� �o�f� �t�h�e� �f�i�n�a�n�c�i�n�g� �b�y

�t�h�e� �e�n�d� �o�f� �t�h�i�s� �y�e�a�r�,� �w�i�t�h� �t�h�e� �r�e�s�t� �c�o�m�i�n�g� �f�r�o�m� �m�u�n�i�c�i�p�a�l�i�t�i�e�s� �a�n�d� �t�h�e� �S�o�u�t�h� �A�f�r�i�c�a�n� �g�o�v�e�r�n�m�e�n�t�.� �T�h�e� �p�r�o�j�e�c�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �c�o�u�n�t�r�y�'�s

�g�o�v�e�r�n�m�e�n�t�'�s� �d�r�i�v�e� �t�o� �i�m�p�r�o�v�e� �i�t�s� �d�i�l�a�p�i�d�a�t�e�d� �w�a�t�e�r� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �w�o�r�l�d�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t

�T�a�g�s�:� �d�r�i�n�k�i�n�g� �w�a�t�e�r�,� �S�O�U�T�H� �A�F�R�I�C�A�,� �w�a�t�e�r� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�,� �w�a�t�e�r�w�o�r�k�s



�L�a�r�g�e� �m�i�n�i�n�g� �c�o�m�p�a�n�i�e�s� �s�u�c�h� �a�s� �G�l�e�n�c�o�r�e� �a�n�d� �A�n�g�l�o� �A�m�e�r�i�c�a�n� �P�l�a�t�i�n�u�m� �a�r�e� �w�o�r�k�i�n�g� �w�i�t�h� �t�h�e� �S�o�u�t�h� �A�f�r�i�c�a�n� �g�o�v�e�r�n�m�e�n�t� �o�n� �a� �w�a�t�e�r� �s�u�p�p�l�y

�p�r�o�j�e�c�t�.� �T�h�i�s� �w�a�t�e�r� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �p�r�o�j�e�c�t� �w�a�s� �p�l�a�n�n�e�d� �a�t� �$�1�.�5� �b�i�l�l�i�o�n�.� �I�t� �a�i�m�s� �t�o� �p�r�o�v�i�d�e� �d�r�i�n�k�i�n�g� �w�a�t�e�r� �t�o� �h�u�n�d�r�e�d�s� �o�f� �t�h�o�u�s�a�n�d�s� �o�f� �p�e�o�p�l�e

�a�n�d� �s�u�p�p�l�y� �l�a�r�g�e� �p�l�a�t�i�n�u�m� �a�n�d� �c�h�r�o�m�e� �m�i�n�i�n�g� �f�a�c�i�l�i�t�i�e�s�.� �T�h�e� �p�l�a�n�,� �o�v�e�r�s�e�e�n� �b�y� �t�h�e� �L�e�b�a�l�e�l�o� �W�a�t�e�r� �U�s�e�r�s� �A�s�s�o�c�i�a�t�i�o�n�,� �i�n�c�l�u�d�e�s� �t�h�e

�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a�n� �a�p�p�r�o�x�.� �1�7�0� �k�m� �o�f� �w�a�t�e�r� �p�i�p�e�l�i�n�e� �i�n� �L�i�m�p�o�p�o� �p�r�o�v�i�n�c�e� �a�n�d� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �c�o�m�p�l�e�t�e�d� �b�y� �2�0�3�0�.� �T�h�e� �m�i�n�i�n�g� �c�o�m�p�a�n�i�e�s

�i�n�v�o�l�v�e�d� �a�r�e� �e�x�p�e�c�t�e�d� �t�o� �s�e�c�u�r�e� �h�a�l�f� �o�f� �t�h�e� �f�i�n�a�n�c�i�n�g� �b�y� �t�h�e� �e�n�d� �o�f� �t�h�i�s� �y�e�a�r�,� �w�i�t�h� �t�h�e� �r�e�s�t� �c�o�m�i�n�g� �f�r�o�m� �m�u�n�i�c�i�p�a�l�i�t�i�e�s� �a�n�d� �t�h�e� �S�o�u�t�h� �A�f�r�i�c�a�n

�g�o�v�e�r�n�m�e�n�t�.� �T�h�e� �p�r�o�j�e�c�t� �i�s� �p�a�r�t� �o�f� �t�h�e� �c�o�u�n�t�r�y�'�s� �g�o�v�e�r�n�m�e�n�t�'�s� �d�r�i�v�e� �t�o� �i�m�p�r�o�v�e� �i�t�s� �d�i�l�a�p�i�d�a�t�e�d� �w�a�t�e�r� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�.

�S�o�u�t�h� �A�f�r�i�c�a�n� �w�a�t�e�r� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �r�e�h�a�b�i�l�i�t�a�t�i�o�n� �p�r�o�j�e�c�t

�S�o�u�t�h� �A�f�r�i�c�a�'�s� �w�a�t�e�r� �d�e�m�a�n�d� �i�n� �2�0�3�0� �i�s� �p�r�o�j�e�c�t�e�d�.� �w�i�l�l� �e�x�c�e�e�d� �s�u�p�p�l�y� �b�y� �1�7�%�.� �T�h�e� �c�o�u�n�t�r�y� �c�o�n�t�i�n�u�e�s� �t�o� �d�e�v�e�l�o�p�,� �b�u�t� �d�o�e�s� �s�o� �i�n�e�f�f�i�c�i�e�n�t�l�y�,

�e�x�a�c�e�r�b�a�t�i�n�g� �r�e�s�o�u�r�c�e� �s�u�p�p�l�y� �p�r�o�b�l�e�m�s�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �i�n� �w�a�t�e�r�.� �I�t� �s�u�f�f�e�r�s� �f�r�o�m� �s�h�o�r�t�a�g�e�s�,� �a�s� �i�t� �r�e�c�e�i�v�e�s� �l�e�s�s� �t�h�a�n� �h�a�l�f� �o�f� �t�h�e� �w�o�r�l�d�'�s

�a�v�e�r�a�g�e� �r�a�i�n�f�a�l�l�.� �N�o� �s�i�n�g�l�e� �e�n�t�i�t�y� �c�a�n� �m�e�e�t� �t�h�e�s�e� �c�h�a�l�l�e�n�g�e�s� �a�l�o�n�e�,� �b�u�t� �m�u�c�h� �c�a�n� �b�e� �a�c�h�i�e�v�e�d� �i�f� �w�a�t�e�r� �u�s�e�r�s� �w�o�r�k� �t�o�g�e�t�h�e�r� �t�o� �f�i�n�d� �c�o�m�m�o�n

�s�o�l�u�t�i�o�n�s� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�,� �p�o�l�i�c�i�e�s�,� �p�r�o�j�e�c�t�s�,� �p�l�a�n�s� �a�n�d� �p�r�o�g�r�a�m�s�.

�J�o�i�n�i�n�g� �f�o�r�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �S�o�u�t�h� �A�f�r�i�c�a�n� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �s�i�g�n�i�f�i�c�a�n�t� �p�l�a�y�e�r�s� �i�n� �t�h�e� �m�a�r�k�e�t� �-� �i�n�c�l�u�d�i�n�g�.� �w�i�t�h� �G�l�e�n�c�o�r�e�,� �w�h�i�c�h� �i�s� �a� �g�l�o�b�a�l� �c�o�a�l

�a�n�d� �m�e�t�a�l�s� �m�i�n�i�n�g� �a�n�d� �t�r�a�d�i�n�g� �c�o�m�p�a�n�y� �a�n�d� �o�p�e�r�a�t�e�s� �a� �c�h�r�o�m�e� �s�m�e�l�t�e�r� �i�n� �S�o�u�t�h� �A�f�r�i�c�a�,� �a�n�d� �A�n�g�l�o� �P�l�a�t�i�n�u�m�,� �a� �s�u�b�s�i�d�i�a�r�y� �o�f� �A�n�g�l�o� �A�m�e�r�i�c�a�n�,

�t�h�e� �w�o�r�l�d�'�s� �l�a�r�g�e�s�t� �p�l�a�t�i�n�u�m� �p�r�o�d�u�c�e�r� �-� �a�n� �i�n�i�t�i�a�t�i�v�e� �t�h�a�t� �r�e�p�r�e�s�e�n�t�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�e�p�a�r�t�u�r�e� �f�r�o�m� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �a�p�p�r�o�a�c�h� �u�s�e�d� �i�n� �S�o�u�t�h

�A�f�r�i�c�a�.� �U�n�t�i�l� �n�o�w�,� �t�h�e� �s�t�a�t�e� �h�a�s� �b�e�e�n� �i�n� �c�h�a�r�g�e� �o�f� �w�a�t�e�r� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �p�r�o�j�e�c�t�s�.� �A�f�t�e�r� �y�e�a�r�s� �o�f� �n�e�g�l�e�c�t� �a�n�d� �m�i�s�m�a�n�a�g�e�m�e�n�t�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �i�s

�s�e�e�k�i�n�g� �r�e�s�o�u�r�c�e�s� �a�n�d� �o�p�e�r�a�t�i�o�n�a�l� �s�u�p�p�o�r�t� �i�n� �v�a�r�i�o�u�s� �s�e�c�t�o�r�s�,� �i�n�c�l�u�d�i�n�g� �e�n�e�r�g�y�,� �r�a�i�l� �r�o�u�t�e�s� �a�n�d� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s�.� �T�h�i�s� �p�u�b�l�i�c�-�p�r�i�v�a�t�e

�p�a�r�t�n�e�r�s�h�i�p� �s�i�g�n�a�l�s� �a� �n�e�w� �e�r�a� �o�f� �c�o�o�p�e�r�a�t�i�o�n� �i�n� �S�o�u�t�h� �A�f�r�i�c�a�,� �w�h�e�r�e� �n�e�g�l�e�c�t�e�d� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �i�s� �b�e�i�n�g� �r�e�h�a�b�i�l�i�t�a�t�e�d� �t�h�r�o�u�g�h� �p�r�i�v�a�t�e

�i�n�v�e�s�t�m�e�n�t� �a�n�d� �g�o�v�e�r�n�m�e�n�t� �s�u�p�p�o�r�t�.

�T�h�e� �w�a�t�e�r� �s�u�p�p�l�y� �p�r�o�j�e�c�t� �i�s� �o�n�e� �o�f� �t�h�e� �S�o�u�t�h� �A�f�r�i�c�a�n� �g�o�v�e�r�n�m�e�n�t�'�s� �i�n�i�t�i�a�t�i�v�e�s� �t�o� �i�m�p�r�o�v�e� �t�h�e� �c�o�u�n�t�r�y�'�s� �d�i�l�a�p�i�d�a�t�e�d� �w�a�t�e�r� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�.� �T�h�e

�S�t�a�t�e� �D�e�v�e�l�o�p�m�e�n�t� �B�a�n�k� �o�f� �S�o�u�t�h�e�r�n� �A�f�r�i�c�a� �h�a�s� �a�d�d�i�t�i�o�n�a�l�l�y� �e�s�t�a�b�l�i�s�h�e�d� �a� �s�e�p�a�r�a�t�e� �$�1�.�4� �b�i�l�l�i�o�n� �f�u�n�d� �t�o� �f�i�n�a�n�c�e� �w�a�t�e�r� �r�e�u�s�e� �p�r�o�j�e�c�t�s� �t�h�r�o�u�g�h

�p�r�i�v�a�t�e� �i�n�v�e�s�t�o�r�s�.� �C�o�o�p�e�r�a�t�i�o�n� �i�s� �a�l�s�o� �u�n�d�e�r�w�a�y� �b�e�t�w�e�e�n� �D�u�t�c�h� �a�n�d� �S�p�a�n�i�s�h� �s�t�a�t�e�-�o�w�n�e�d� �c�o�m�p�a�n�i�e�s� �a�n�d� �t�h�e�i�r� �S�o�u�t�h� �A�f�r�i�c�a�n� �c�o�u�n�t�e�r�p�a�r�t�s� �t�o

�f�i�n�a�n�c�e� �c�o�n�s�t�r�u�c�t�i�o�n� �p�r�o�j�e�c�t�s� �i�n� �t�h�e� �c�o�u�n�t�r�y�.

�P�r�o�j�e�c�t� �f�r�o�m� �L�e�b�a�l�e�l�o� �W�a�t�e�r� �U�s�e�r�s� �A�s�s�o�c�i�a�t�i�o�n

�T�h�e� �m�a�s�s�i�v�e� �w�a�t�e�r� �s�u�p�p�l�y� �p�r�o�j�e�c�t�,� �l�e�d� �b�y� �t�h�e� �L�e�b�a�l�e�l�o� �W�a�t�e�r� �U�s�e�r� �A�s�s�o�c�i�a�t�i�o�n� �(�L�W�U�A�)�,� �i�s� �e�x�p�e�c�t�e�d� �t�o� �h�a�v�e� �4�0�0� �k�i�l�o�m�e�t�e�r�s� �o�f� �p�i�p�e�l�i�n�e�s� �t�h�a�t

�w�i�l�l� �s�u�p�p�l�y� �2�5�0� �m�i�l�l�i�o�n� �l�i�t�e�r�s� �o�f� �w�a�t�e�r� �p�e�r� �d�a�y�,� �o�r� �a�b�o�u�t�1�/�3� �o�f� �t�h�e�c�o�n�s�u�m�p�t�i�o�n� �o�f� �C�a�p�e� �T�o�w�n�,� �w�h�i�c�h� �h�a�s� �a� �p�o�p�u�l�a�t�i�o�n� �o�f� �m�o�r�e� �t�h�a�n� �4� �m�i�l�l�i�o�n�.� �T�h�e� �p�r�o�j�e�c�t

�w�i�l�l� �b�e� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �p�h�a�s�e�s�,� �w�i�t�h� �t�h�e� �f�i�r�s�t� �p�h�a�s�e� �o�f� �c�o�n�s�t�r�u�c�t�i�o�n� �e�x�p�e�c�t�e�d� �t�o� �b�e�g�i�n� �a�s� �e�a�r�l�y� �a�s� �2�0�2�4�.� �T�h�e� �w�o�r�k� �w�i�l�l� �i�n�c�l�u�d�e� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n

�o�f� �p�i�p�e�l�i�n�e�s�,� �p�u�m�p�i�n�g� �s�t�a�t�i�o�n�s�,� �w�a�s�t�e�w�a�t�e�r� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t�s� �a�n�d� �p�h�o�t�o�v�o�l�t�a�i�c� �p�o�w�e�r� �p�l�a�n�t�s� �w�i�t�h� �b�a�t�t�e�r�y� �e�n�e�r�g�y� �s�t�o�r�a�g�e�.� �S�o�m�e� �t�i�m�e� �a�g�o�,� �t�h�e

�p�r�o�c�e�s�s� �o�f� �s�e�l�e�c�t�i�n�g� �c�o�n�t�r�a�c�t�o�r�s� �f�o�r� �p�i�p�e�l�i�n�e�s� �a�n�d� �c�l�e�a�n�u�p� �w�o�r�k� �b�e�g�a�n�.

�L�W�U�A� �a�l�s�o� �p�l�a�n�s� �t�o� �s�u�p�p�l�y� �w�a�t�e�r� �t�o� �r�e�s�i�d�e�n�t�s� �o�f� �P�o�l�o�k�w�a�n�e� �a�n�d� �M�o�o�k�g�o�p�h�o�n�g� �(�a� �t�o�w�n� �n�o�r�t�h� �o�f� �J�o�h�a�n�n�e�s�b�u�r�g�)�.� �L�e�b�a�l�e�l�o�'�s� �1�6� �m�e�m�b�e�r�s� �a�l�s�o

�i�n�c�l�u�d�e� �I�m�p�a�l�a� �P�l�a�t�i�n�u�m� �H�o�l�d�i�n�g�s� �L�t�d�.� �a�n�d� �N�o�r�t�h�a�m� �P�l�a�t�i�n�u�m� �L�t�d�.� �a�s� �w�e�l�l� �a�s� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �W�a�t�e�r� �a�n�d� �S�a�n�i�t�a�t�i�o�n�,� �S�e�k�h�u�k�h�u�n�e� �D�i�s�t�r�i�c�t

�M�u�n�i�c�i�p�a�l�i�t�y� �a�n�d� �M�o�g�a�l�a�k�w�e�n�a� �L�o�c�a�l� �M�u�n�i�c�i�p�a�l�i�t�y�.

�P�r�o�j�e�c�t� �f�r�o�m� �L�W�U�A� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� �c�h�a�n�g�e

�A�c�c�o�r�d�i�n�g� �t�o� �B�e�r�t�u�s� �B�i�e�r�m�a�n�,� �C�E�O� �o�f� �t�h�e� �L�W�U�A�,� �c�o�m�p�a�n�i�e�s� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �w�a�t�e�r� �p�i�p�e�l�i�n�e� �p�r�o�j�e�c�t� �a�r�e� �i�n� �f�i�n�a�n�c�i�n�g� �t�a�l�k�s� �w�i�t�h� �a�b�o�u�t� �1�0� �l�o�c�a�l



�a�n�d� �i�n�t�e�r�n�a�t�i�o�n�a�l� �b�a�n�k�s�.� �"�T�h�i�s� �c�o�u�l�d� �b�e� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �i�n�t�r�o�d�u�c�e� �a� �n�e�w� �m�o�d�e�l� �f�o�r� �m�a�n�a�g�i�n�g� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �p�r�o�j�e�c�t�s� �i�n� �S�o�u�t�h� �A�f�r�i�c�a�,� �w�h�e�r�e

�t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�c�t�s� �a�s� �a� �r�e�g�u�l�a�t�o�r� �a�n�d� �p�r�i�v�a�t�e� �a�c�t�o�r�s�,� �i�n� �p�a�r�t�n�e�r�s�h�i�p� �w�i�t�h� �g�o�v�e�r�n�m�e�n�t� �i�n�s�t�i�t�u�t�i�o�n�s�,� �d�o� �m�o�r�e� �o�f� �t�h�e� �w�o�r�k� �o�n� �t�h�e� �g�r�o�u�n�d�,�"

�B�i�e�r�m�a�n� �s�a�i�d�.

�T�h�e� �C�E�O� �a�l�s�o� �a�n�n�o�u�n�c�e�d� �t�h�a�t� �i�f� �t�h�e� �L�W�U�A� �p�l�a�n� �s�u�c�c�e�e�d�s�,� �t�h�e� �m�o�d�e�l� �c�o�u�l�d� �b�e� �r�e�p�l�i�c�a�t�e�d� �i�n� �o�t�h�e�r� �p�a�r�t�s� �o�f� �t�h�e� �c�o�u�n�t�r�y�.� �S�o�m�e� �o�f� �t�h�e� �c�o�m�p�a�n�i�e�s

�i�n�v�o�l�v�e�d� �i�n� �t�h�e� �L�e�b�a�l�e�l�o� �p�r�o�j�e�c�t� �a�r�e� �a�l�s�o� �b�e�g�i�n�n�i�n�g� �d�i�s�c�u�s�s�i�o�n�s� �o�n� �a�n� �i�n�i�t�i�a�t�i�v�e� �l�e�a�d�i�n�g� �t�o� �c�o�m�m�u�n�i�t�y� �a�n�d� �m�i�n�e� �p�o�w�e�r� �g�e�n�e�r�a�t�i�o�n�.



�C�O�N�T�A�M�I�N�A�T�I�O�N� �O�F� �W�A�T�E�R� �W�I�T�H� �P�L�A�S�T�I�C� �B�O�T�T�L�E�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �A�n�e�t�a� �B�B���d�o�w�s�k�a

�E�v�e�r�y� �m�i�n�u�t�e�,� �o�n�e� �m�i�l�l�i�o�n� �p�l�a�s�t�i�c� �b�o�t�t�l�e�s� �a�r�e� �p�u�r�c�h�a�s�e�d� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.� �A�s� �m�a�n�y� �a�s� �9�1�%� �o�f� �t�h�e�m� �a�r�e� �n�o�t� �r�e�c�y�c�l�e�d�.� �I�n�s�t�e�a�d�,� �t�h�e�y� �e�n�d� �u�p� �i�n

�l�a�n�d�f�i�l�l�s�,� �w�h�e�r�e� �t�h�e�y� �d�e�c�o�m�p�o�s�e� �f�o�r� �u�p� �t�o� �1�,�0�0�0� �y�e�a�r�s�.� �T�h�o�s�e� �b�o�t�t�l�e�s� �t�h�a�t� �d�o�n�'�t� �m�a�k�e� �i�t� �t�o� �t�h�e� �l�a�n�d�f�i�l�l� �a�r�e� �m�o�s�t� �l�i�k�e�l�y� �t�o� �p�o�l�l�u�t�e� �t�h�e� �o�c�e�a�n�s�,

�p�o�i�s�o�n�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �i�n�j�u�r�i�n�g� �a�n�d� �k�i�l�l�i�n�g� �m�a�r�i�n�e� �a�n�i�m�a�l�s�.� �T�h�e� �G�r�e�a�t� �P�a�c�i�f�i�c� �G�a�r�b�a�g�e� �P�a�t�c�h� �i�s� �b�e�l�i�e�v�e�d� �t�o� �c�o�v�e�r� �a�n� �a�r�e�a� �o�f� �1�.�6� �m�i�l�l�i�o�n

�s�q�u�a�r�e� �k�i�l�o�m�e�t�e�r�s�,� �t�h�r�e�e� �t�i�m�e�s� �t�h�e� �s�i�z�e� �o�f� �F�r�a�n�c�e�.� �T�h�e� �n�e�x�t� �t�i�m�e� �y�o�u� �t�h�i�n�k� �a�b�o�u�t� �b�u�y�i�n�g� �a� �d�r�i�n�k� �i�n� �a� �p�l�a�s�t�i�c� �b�o�t�t�l�e�,� �t�h�i�n�k� �a�g�a�i�n�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �w�o�r�l�d�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t

�T�a�g�s�:� �c�o�n�t�a�m�i�n�a�n�t�s�,� �m�i�c�r�o�p�l�a�s�t�i�c�,� �m�i�c�r�o�p�o�l�l�u�t�a�n�t�s�,� �p�l�a�s�t�i�c�,� �w�a�s�t�e



�E�v�e�r�y� �m�i�n�u�t�e�,� �o�n�e� �m�i�l�l�i�o�n� �p�l�a�s�t�i�c� �b�o�t�t�l�e�s� �a�r�e� �p�u�r�c�h�a�s�e�d� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.� �A�s� �m�a�n�y� �a�s� �9�1�%� �o�f� �t�h�e�m� �a�r�e� �n�o�t� �r�e�c�y�c�l�e�d�.� �I�n�s�t�e�a�d�,� �t�h�e�y� �e�n�d� �u�p� �i�n

�l�a�n�d�f�i�l�l�s�,� �w�h�e�r�e� �t�h�e�y� �d�e�c�o�m�p�o�s�e� �f�o�r� �u�p� �t�o� �1�,�0�0�0� �y�e�a�r�s�.� �T�h�o�s�e� �b�o�t�t�l�e�s� �t�h�a�t� �d�o�n�'�t� �m�a�k�e� �i�t� �t�o� �t�h�e� �l�a�n�d�f�i�l�l� �a�r�e� �m�o�s�t� �l�i�k�e�l�y� �t�o� �p�o�l�l�u�t�e� �t�h�e� �o�c�e�a�n�s�,

�p�o�i�s�o�n�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �i�n�j�u�r�i�n�g� �a�n�d� �k�i�l�l�i�n�g� �m�a�r�i�n�e� �a�n�i�m�a�l�s�.� �T�h�e� �G�r�e�a�t� �P�a�c�i�f�i�c� �G�a�r�b�a�g�e� �P�a�t�c�h� �i�s� �b�e�l�i�e�v�e�d� �t�o� �c�o�v�e�r� �a�n� �a�r�e�a� �o�f� �1�.�6� �m�i�l�l�i�o�n

�s�q�u�a�r�e� �k�i�l�o�m�e�t�e�r�s�,� �t�h�r�e�e� �t�i�m�e�s� �t�h�e� �s�i�z�e� �o�f� �F�r�a�n�c�e�.� �T�h�e� �n�e�x�t� �t�i�m�e� �y�o�u� �t�h�i�n�k� �a�b�o�u�t� �b�u�y�i�n�g� �a� �d�r�i�n�k� �i�n� �a� �p�l�a�s�t�i�c� �b�o�t�t�l�e�,� �t�h�i�n�k� �a�g�a�i�n�.

�P�l�a�s�t�i�c� �b�o�t�t�l�e�s� �t�h�e� �m�o�s�t� �c�o�m�m�o�n� �t�y�p�e� �o�f� �w�a�s�t�e

�P�l�a�s�t�i�c� �i�n� �r�e�c�e�n�t� �d�e�c�a�d�e�s� �h�a�s� �b�e�c�o�m�e� �a� �s�t�a�p�l�e� �o�f� �c�o�n�v�e�n�i�e�n�c�e� �a�n�d� �m�o�d�e�r�n� �l�i�f�e�s�t�y�l�e�s�.� �P�l�a�s�t�i�c� �i�s� �c�h�e�a�p�,� �e�x�t�r�e�m�e�l�y� �v�e�r�s�a�t�i�l�e� �a�n�d� �s�u�i�t�a�b�l�e� �f�o�r� �m�a�n�y

�a�p�p�l�i�c�a�t�i�o�n�s�.� �T�h�a�t� �a�l�s�o� �m�a�k�e�s� �i�t� �a� �g�l�o�b�a�l� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�b�l�e�m� �-� �a�c�c�o�r�d�i�n�g� �t�o� �a�n� �E�P�A� �r�e�p�o�r�t�,� �e�v�e�r�y� �p�i�e�c�e� �o�f� �p�l�a�s�t�i�c� �e�v�e�r� �m�a�d�e� �s�t�i�l�l� �e�x�i�s�t�s�.

�M�o�r�e� �t�h�a�n� �3�8�0� �m�i�l�l�i�o�n� �t�o�n�s� �o�f� �p�l�a�s�t�i�c� �a�r�e� �p�r�o�d�u�c�e�d� �e�a�c�h� �y�e�a�r�,� �a�n�d� �p�r�o�d�u�c�t�i�o�n� �i�s� �e�x�p�e�c�t�e�d� �t�o� �i�n�c�r�e�a�s�e� �b�y� �4�0�%� �o�v�e�r� �t�h�e� �n�e�x�t� �1�0� �y�e�a�r�s�.� �A�b�o�u�t

�5�0�%� �o�f� �t�h�i�s� �p�l�a�s�t�i�c� �i�s� �u�s�e�d� �o�n�l�y� �o�n�c�e� �a�n�d� �t�h�e�n� �d�i�s�c�a�r�d�e�d� �-� �f�o�r� �h�u�m�a�n�s� �i�t�'�s� �o�n�l�y� �a� �f�e�w� �m�o�m�e�n�t�s�,� �b�u�t� �f�o�r� �t�h�e� �p�l�a�n�e�t� �a�t� �l�e�a�s�t� �a� �f�e�w� �h�u�n�d�r�e�d� �y�e�a�r�s�.

�B�e�v�e�r�a�g�e� �b�o�t�t�l�e�s� �a�r�e� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �c�o�m�m�o�n�l�y� �d�i�s�c�a�r�d�e�d� �p�l�a�s�t�i�c� �w�a�s�t�e�s�.� �I�n� �2�0�1�6�.� �A�r�o�u�n�d� �4�8�0� �b�i�l�l�i�o�n� �s�u�c�h� �b�o�t�t�l�e�s� �h�a�v�e� �b�e�e�n� �s�o�l�d� �w�o�r�l�d�w�i�d�e� �-

�t�h�a�t�'�s� �o�n�e� �m�i�l�l�i�o�n� �b�o�t�t�l�e�s� �p�e�r� �m�i�n�u�t�e�.

�H�o�w� �l�o�n�g� �d�o�e�s� �a� �p�l�a�s�t�i�c� �b�o�t�t�l�e� �d�e�c�o�m�p�o�s�e�?

�T�h�e� �b�o�t�t�l�e�s� �a�r�e� �u�s�u�a�l�l�y� �m�a�d�e� �o�f� �p�o�l�y�e�t�h�y�l�e�n�e� �t�e�r�e�p�h�t�h�a�l�a�t�e� �(�P�E�T�)�,� �w�h�i�c�h� �n�a�t�u�r�a�l�l�y� �b�r�e�a�k�s� �d�o�w�n� �o�v�e�r� �4�0�0� �y�e�a�r�s� �a�n�d� �i�s� �h�i�g�h�l�y� �r�e�c�y�c�l�a�b�l�e�.� �T�h�e

�a�v�e�r�a�g�e� �t�i�m�e� �f�o�r� �c�o�m�p�l�e�t�e� �d�e�c�o�m�p�o�s�i�t�i�o�n� �i�s� �a�b�o�u�t� �4�5�0� �y�e�a�r�s�,� �a�n�d� �s�o�m�e�t�i�m�e�s� �i�t� �c�a�n� �t�a�k�e� �u�p� �t�o� �1�,�0�0�0� �y�e�a�r�s�.

�P�l�a�s�t�i�c� �i�n� �t�h�e� �o�c�e�a�n

�I�t� �i�s� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �m�o�r�e� �t�h�a�n� �1�0� �m�i�l�l�i�o�n� �t�o�n�s� �o�f� �p�l�a�s�t�i�c� �e�n�t�e�r� �t�h�e� �o�c�e�a�n�s� �e�a�c�h� �y�e�a�r�.� �I�f� �n�o�t�h�i�n�g� �i�s� �d�o�n�e� �a�b�o�u�t� �i�t�,� �t�h�e�n� �B�y� �2�0�5�0�.� �t�h�e�r�e� �w�i�l�l� �b�e

�m�o�r�e� �o�f� �t�h�e�m� �i�n� �t�h�e� �o�c�e�a�n�s� �t�h�a�n� �f�i�s�h�.

�P�l�a�s�t�i�c�s� �t�h�a�t� �e�n�t�e�r� �t�h�e� �o�c�e�a�n�s� �c�a�n� �b�e� �i�n�g�e�s�t�e�d� �b�y� �m�a�r�i�n�e� �a�n�i�m�a�l�s�.� �R�e�c�e�n�t� �r�e�s�e�a�r�c�h� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e� �a�m�o�u�n�t� �i�n� �s�e�a�f�o�o�d� �i�s� �g�r�o�w�i�n�g� �-� �a� �s�t�u�d�y

�b�y� �B�e�l�g�i�u�m�'�s� �G�h�e�n�t� �U�n�i�v�e�r�s�i�t�y� �f�o�u�n�d� �t�h�a�t� �p�e�o�p�l�e� �w�h�o� �r�e�g�u�l�a�r�l�y� �e�a�t� �s�e�a�f�o�o�d� �c�o�n�s�u�m�e� �u�p� �t�o� �1�1�,�0�0�0� �e�a�c�h� �y�e�a�r�.� �s�m�a�l�l� �p�i�e�c�e�s� �-� �m�i�c�r�o�p�l�a�s�t�i�c�s�.

�A�n�o�t�h�e�r� �s�t�u�d�y�,� �c�o�n�d�u�c�t�e�d� �b�y� �P�l�y�m�o�u�t�h� �U�n�i�v�e�r�s�i�t�y�,� �f�o�u�n�d� �t�h�a�t�1�/�3� �o�f� �a�l�l� �f�i�s�h� �c�a�u�g�h�t� �i�n� �t�h�e� �U�K� �c�o�n�t�a�i�n�e�d� �s�m�a�l�l� �p�i�e�c�e�s� �o�f� �p�l�a�s�t�i�c�.

�H�o�w� �m�a�n�y� �p�l�a�s�t�i�c� �b�o�t�t�l�e�s� �a�r�e� �i�n� �t�h�e� �o�c�e�a�n�s�?

�T�h�e� �n�u�m�b�e�r� �i�n� �t�h�e� �s�e�a� �i�s� �u�n�k�n�o�w�n�,� �b�u�t� �m�o�r�e� �t�h�a�n� �1�0� �m�i�l�l�i�o�n� �t�o�n�s� �o�f� �p�l�a�s�t�i�c� �e�n�t�e�r� �t�h�e� �o�c�e�a�n�s� �e�a�c�h� �y�e�a�r�.� �I�t�'�s� �t�h�e� �e�q�u�i�v�a�l�e�n�t� �o�f� �a� �g�a�r�b�a�g�e� �t�r�u�c�k

�d�u�m�p�i�n�g� �p�l�a�s�t�i�c� �i�n�t�o� �t�h�e� �o�c�e�a�n� �e�v�e�r�y� �m�i�n�u�t�e�.� �T�h�e�r�e� �a�r�e� �a�n� �e�s�t�i�m�a�t�e�d� �5�.�2�5� �t�r�i�l�l�i�o�n� �p�i�e�c�e�s� �o�f� �p�l�a�s�t�i�c� �w�a�s�t�e� �i�n� �t�h�e� �o�c�e�a�n�s�,� �w�i�t�h� �2�6�9�,�0�0�0� �f�l�o�a�t�i�n�g

�o�n� �t�h�e� �s�u�r�f�a�c�e�.� �t�o�n�s�,� �a�n�d� �u�n�d�e�r� �t�h�e� �s�u�r�f�a�c�e� �-� �4� �b�i�l�l�i�o�n� �m�i�c�r�o�f�i�b�e�r�s� �p�e�r� �k�m�²�.

�T�h�e� �m�o�s�t� �c�o�m�m�o�n� �i�t�e�m�s� �f�o�u�n�d� �i�n� �t�h�e� �o�c�e�a�n� �a�r�e�:� �c�i�g�a�r�e�t�t�e� �f�i�l�t�e�r�s� �(�3�2�%�)�,� �f�o�o�d� �p�a�c�k�a�g�i�n�g� �(�9�%�)�,� �b�o�t�t�l�e� �c�a�p�s� �(�8�%�)�,� �t�a�b�l�e�w�a�r�e� �(�6�%�)�,

�p�l�a�s�t�i�c� �b�o�t�t�l�e�s� �(�6�%�)�,� �a�n�d� �p�l�a�s�t�i�c� �s�h�o�p�p�i�n�g� �b�a�g�s� �(�5�%�)�.

�B�y� �2�0�3�0�.� �W�e� �w�i�l�l� �b�e� �p�o�u�r�i�n�g� �t�h�e� �e�q�u�i�v�a�l�e�n�t� �o�f� �t�w�o� �g�a�r�b�a�g�e� �t�r�u�c�k�s� �f�u�l�l� �o�f� �p�l�a�s�t�i�c� �i�n�t�o� �t�h�e� �o�c�e�a�n� �e�v�e�r�y� �m�i�n�u�t�e�,� �a� �f�i�g�u�r�e� �t�h�a�t� �w�i�l�l� �d�o�u�b�l�e

�b�y� �2�0�5�0�.



�S�t�u�d�i�e�s� �e�s�t�i�m�a�t�e� �t�h�a�t� �p�l�a�s�t�i�c�s� �a�c�c�o�u�n�t� �f�o�r� �6�0�%� �t�o� �9�0�%� �o�f� �m�a�r�i�n�e� �p�o�l�l�u�t�i�o�n�.

�P�l�a�s�t�i�c� �w�a�s�t�e� �s�t�a�t�i�s�t�i�c�s

�P�l�a�s�t�i�c� �w�a�s�t�e� �s�t�a�t�i�s�t�i�c�s� �s�h�o�w� �t�h�a�t� �p�e�o�p�l�e� �h�a�v�e� �a�l�r�e�a�d�y� �p�o�l�l�u�t�e�d� �e�v�e�r�y� �b�e�a�c�h� �i�n� �t�h�e� �w�o�r�l�d�.� �S�c�i�e�n�t�i�s�t�s� �h�a�v�e� �d�i�s�c�o�v�e�r�e�d� �m�i�c�r�o�b�e�a�d�s� �o�f� �p�l�a�s�t�i�c

�e�m�b�e�d�d�e�d� �e�v�e�n� �d�e�e�p� �i�n� �A�r�c�t�i�c� �i�c�e�.

�E�a�c�h� �y�e�a�r� �3�8�0� �m�i�l�l�i�o�n� �t�o�n�s� �o�f� �p�l�a�s�t�i�c� �a�r�e� �p�r�o�d�u�c�e�d�,� �w�h�i�c�h� �w�e�i�g�h�s� �a�s� �m�u�c�h� �a�s� �t�h�e� �w�o�r�l�d�'�s� �p�o�p�u�l�a�t�i�o�n�.� �O�n�l�y� �5�0�%� �a�r�e� �s�i�n�g�l�e�-�u�s�e� �p�l�a�s�t�i�c�s�.

�7�0�%� �o�f� �o�u�r� �p�l�a�s�t�i�c� �t�r�a�s�h� �s�i�n�k�s� �i�n� �t�h�e� �o�c�e�a�n�s�,� �1�5�%� �c�a�n� �b�e� �f�o�u�n�d� �o�n� �t�h�e� �w�a�t�e�r�,� �a�n�d� �a�n�o�t�h�e�r� �1�5�%� �e�n�d�s� �u�p� �o�n� �b�e�a�c�h�e�s�.

�B�y� �2�0�5�0�.� �T�h�e� �a�m�o�u�n�t� �o�f� �p�l�a�s�t�i�c� �i�n� �o�u�r� �o�c�e�a�n�s� �w�i�l�l� �o�u�t�n�u�m�b�e�r� �t�h�e� �n�u�m�b�e�r� �o�f� �f�i�s�h�.

�O�n�l�y� �1� �i�n� �5� �p�l�a�s�t�i�c� �b�o�t�t�l�e�s� �i�s� �r�e�c�y�c�l�e�d�.

�I�t� �i�s� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �m�o�r�e� �t�h�a�n� �1�5�0� �p�l�a�s�t�i�c� �b�o�t�t�l�e�s� �l�i�t�t�e�r� �e�v�e�r�y� �m�i�l�e� �o�f� �a�l�l� �b�e�a�c�h�e�s� �i�n� �t�h�e� �U�K�,� �y�e�t� �t�h�e�y� �c�o�n�t�i�n�u�e� �t�o� �b�e� �d�i�s�c�a�r�d�e�d�.� �I�t� �i�s

�b�e�l�i�e�v�e�d� �t�h�a�t� �t�h�e� �w�o�r�l�d�'�s� �b�e�a�c�h�e�s� �h�a�v�e� �a�b�o�u�t� �5�,�0�0�0� �p�i�e�c�e�s� �o�f� �p�l�a�s�t�i�c� �p�o�l�l�u�t�i�o�n� �p�e�r� �s�q�u�a�r�e� �m�i�l�e�.

�S�o�l�u�t�i�o�n�s

�T�h�e� �b�e�s�t� �w�a�y� �t�o� �s�o�l�v�e� �t�h�e� �p�r�o�b�l�e�m� �o�f� �p�l�a�s�t�i�c� �w�a�t�e�r� �p�o�l�l�u�t�i�o�n�,� �b�e�s�i�d�e�s� �c�l�e�a�n�i�n�g� �u�p� �t�h�e� �o�c�e�a�n�s�,� �i�s� �t�o� �c�h�a�n�g�e� �b�e�h�a�v�i�o�r� �a�n�d� �h�a�b�i�t�s�,� �w�h�i�c�h� �m�e�a�n�s

�r�e�d�u�c�i�n�g� �p�l�a�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n� �i�n� �t�h�e� �f�i�r�s�t� �p�l�a�c�e�.� �T�h�i�s� �m�e�a�n�s� �l�o�o�k�i�n�g� �f�o�r� �a�l�t�e�r�n�a�t�i�v�e�s� �a�n�d� �u�s�i�n�g� �p�l�a�s�t�i�c� �o�n�l�y� �w�h�e�n� �a�b�s�o�l�u�t�e�l�y� �n�e�c�e�s�s�a�r�y�.

�C�o�n�s�i�d�e�r�i�n�g� �t�h�e� �r�e�u�s�e� �o�f� �w�a�t�e�r� �b�o�t�t�l�e�s� �m�a�y� �b�e� �a� �s�o�l�u�t�i�o�n� �o�t�h�e�r� �t�h�a�n� �r�e�c�y�c�l�i�n�g� �t�h�e�m�.

�S�t�a�r�t� �u�s�i�n�g� �r�e�u�s�a�b�l�e� �s�t�a�i�n�l�e�s�s� �s�t�e�e�l� �b�o�t�t�l�e�s�,� �b�e�t�t�e�r� �f�o�r� �h�e�a�l�t�h� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.

�H�e�l�p� �r�a�i�s�e� �a�w�a�r�e�n�e�s�s� �b�y� �i�n�f�o�r�m�i�n�g� �f�r�i�e�n�d�s� �a�n�d� �f�a�m�i�l�y� �a�b�o�u�t� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�m�p�a�c�t� �o�f� �b�o�t�t�l�e�s�.

�S�o�u�r�c�e� �a�l�t�e�r�n�a�t�i�v�e�s�.� �I�t�'�s� �n�o�t� �j�u�s�t� �p�l�a�s�t�i�c� �w�a�t�e�r� �b�o�t�t�l�e�s� �t�h�a�t� �a�f�f�e�c�t� �n�a�t�u�r�e�.� �F�i�n�d� �h�o�u�s�e�h�o�l�d� �i�t�e�m�s� �s�u�c�h� �a�s� �s�o�a�p� �a�n�d� �c�l�e�a�n�i�n�g� �p�r�o�d�u�c�t�s� �t�h�a�t

�c�o�m�e� �i�n� �e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �f�r�i�e�n�d�l�y� �p�a�c�k�a�g�i�n�g�.

�M�a�k�e� �s�u�r�e� �y�o�u� �r�e�c�y�c�l�e� �t�h�e� �p�l�a�s�t�i�c�.

�T�h�e� �m�a�i�n� �s�o�l�u�t�i�o�n� �i�s� �t�o� �e�d�u�c�a�t�e� �a�n�d� �i�n�f�o�r�m� �p�e�o�p�l�e� �a�b�o�u�t� �t�h�e� �i�m�p�a�c�t� �p�l�a�s�t�i�c�s� �h�a�v�e� �o�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �t�h�e� �h�e�a�l�t�h� �o�f� �f�u�t�u�r�e� �g�e�n�e�r�a�t�i�o�n�s�.

�A�l�o�n�g� �w�i�t�h� �e�d�u�c�a�t�i�o�n�,� �a� �c�h�a�n�g�e� �i�n� �c�o�n�s�u�m�e�r� �b�e�h�a�v�i�o�r� �c�a�n� �o�c�c�u�r�.



�G�R�E�A�T� �B�A�R�R�I�E�R� �R�E�E�F� �-� �A�U�S�T�R�A�L�I�A� �T�A�K�E�S� �P�R�O�T�E�C�T�I�V�E� �M�E�A�S�U�R�E�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �I�w�o�n�a� �S�z�y�p�r�o�w�s�k�a�-�G�B�o�d�z�i�k

�A�u�s�t�r�a�l�i�a� �h�a�s� �t�a�k�e�n� �d�e�c�i�s�i�v�e� �a�c�t�i�o�n� �t�o� �a�v�o�i�d� �l�i�s�t�i�n�g� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �a�s� �a� �t�h�r�e�a�t�e�n�e�d� �U�N�E�S�C�O� �W�o�r�l�d� �H�e�r�i�t�a�g�e� �S�i�t�e�.� �N�e�w� �c�o�m�m�i�t�m�e�n�t�s� �t�o

�i�m�p�r�o�v�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �r�e�f�o�r�m� �i�n� �t�h�e� �f�i�s�h�e�r�i�e�s� �s�e�c�t�o�r� �h�a�v�e� �b�e�e�n� �a�p�p�r�o�v�e�d� �b�y� �t�h�e� �h�e�a�d� �o�f� �U�N�E�S�C�O�,� �m�a�r�k�i�n�g� �a�n� �i�m�p�o�r�t�a�n�t� �s�t�e�p� �t�o�w�a�r�d

�p�r�o�t�e�c�t�i�n�g� �t�h�i�s� �i�n�c�r�e�d�i�b�l�e� �e�c�o�s�y�s�t�e�m�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �w�o�r�l�d�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t

�T�a�g�s�:� �c�o�r�a�l� �r�e�e�f�s�,� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f�,� �l�i�g�h�t� �p�o�l�l�u�t�i�o�n�,� �t�h�r�e�a�t�s�,� �w�a�t�e�r� �l�e�v�e�l�s



�A�u�s�t�r�a�l�i�a� �h�a�s� �t�a�k�e�n� �d�e�c�i�s�i�v�e� �a�c�t�i�o�n� �t�o� �a�v�o�i�d� �l�i�s�t�i�n�g� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �a�s� �a� �t�h�r�e�a�t�e�n�e�d� �U�N�E�S�C�O� �W�o�r�l�d� �H�e�r�i�t�a�g�e� �S�i�t�e�.� �N�e�w� �c�o�m�m�i�t�m�e�n�t�s� �t�o

�i�m�p�r�o�v�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �r�e�f�o�r�m� �i�n� �t�h�e� �f�i�s�h�e�r�i�e�s� �s�e�c�t�o�r� �h�a�v�e� �b�e�e�n� �a�p�p�r�o�v�e�d� �b�y� �t�h�e� �h�e�a�d� �o�f� �U�N�E�S�C�O�,� �m�a�r�k�i�n�g� �a�n� �i�m�p�o�r�t�a�n�t� �s�t�e�p� �t�o�w�a�r�d

�p�r�o�t�e�c�t�i�n�g� �t�h�i�s� �i�n�c�r�e�d�i�b�l�e� �e�c�o�s�y�s�t�e�m�.

�G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �-� �d�e�l�i�c�a�t�e� �g�e�m� �o�f� �w�o�r�l�d� �h�e�r�i�t�a�g�e� �u�n�d�e�r� �t�h�r�e�a�t

�A�u�s�t�r�a�l�i�a�'�s� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �i�s� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �i�m�p�r�e�s�s�i�v�e� �p�l�a�c�e�s� �o�n� �E�a�r�t�h�.� �I�t� �i�s� �l�i�s�t�e�d� �a�m�o�n�g� �t�h�e� �s�e�v�e�n� �n�a�t�u�r�a�l� �w�o�n�d�e�r�s� �o�f� �t�h�e� �w�o�r�l�d� �a�n�d� �i�s

�c�o�n�s�i�d�e�r�e�d� �t�h�e� �l�a�r�g�e�s�t� �c�o�r�a�l� �r�e�e�f� �s�y�s�t�e�m� �a�n�d� �t�h�e� �l�a�r�g�e�s�t� �l�i�v�i�n�g� �s�t�r�u�c�t�u�r�e� �o�n� �t�h�e� �p�l�a�n�e�t�.� �T�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �o�c�c�u�p�i�e�s� �a�n� �a�r�e�a� �s�t�r�e�t�c�h�i�n�g

�m�o�r�e� �t�h�a�n� �2�,�0�0�0� �k�i�l�o�m�e�t�e�r�s� �a�n�d� �c�o�v�e�r�i�n�g� �a�n� �a�r�e�a� �o�f� �a�b�o�u�t� �3�4�4�,�4�0�0� �s�q�u�a�r�e� �k�i�l�o�m�e�t�e�r�s�,� �m�a�k�i�n�g� �i�t� �v�i�s�i�b�l�e� �e�v�e�n� �f�r�o�m� �s�p�a�c�e�.

�T�h�i�s� �b�e�a�u�t�i�f�u�l� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f�,� �l�o�c�a�t�e�d� �o�f�f� �t�h�e� �c�o�a�s�t� �o�f� �Q�u�e�e�n�s�l�a�n�d�,� �c�o�n�s�i�s�t�s� �o�f� �m�o�r�e� �t�h�a�n� �3�,�0�0�0� �s�e�p�a�r�a�t�e� �r�e�e�f� �s�y�s�t�e�m�s�,� �7�6�0� �o�f�f�s�h�o�r�e� �r�e�e�f�s�,

�6�0�0� �t�r�o�p�i�c�a�l� �i�s�l�a�n�d�s� �a�n�d� �a�b�o�u�t� �3�0�0� �c�o�r�a�l� �r�e�e�f�s�.� �T�h�i�s� �i�n�t�r�i�c�a�t�e� �m�a�z�e� �o�f� �h�a�b�i�t�a�t�s� �s�h�e�l�t�e�r�s� �a�n� �e�x�t�r�a�o�r�d�i�n�a�r�y� �d�i�v�e�r�s�i�t�y� �o�f� �m�a�r�i�n�e� �l�i�f�e�,� �p�l�a�n�t�s� �a�n�d

�a�n�i�m�a�l�s�.� �T�h�e�r�e� �y�o�u� �c�a�n� �f�i�n�d� �a�n�c�i�e�n�t� �s�e�a� �t�u�r�t�l�e�s�,� �r�e�e�f� �f�i�s�h�,� �1�3�4� �s�p�e�c�i�e�s� �o�f� �s�h�a�r�k�s� �a�n�d� �r�a�y�s�,� �a�s� �w�e�l�l� �a�s� �4�0�0� �d�i�f�f�e�r�e�n�t� �s�p�e�c�i�e�s� �o�f� �h�a�r�d� �a�n�d� �s�o�f�t

�c�o�r�a�l�s� �a�n�d� �a�n� �a�b�u�n�d�a�n�c�e� �o�f� �s�e�a�w�e�e�d�.

�H�o�w�e�v�e�r�,� �f�o�r� �m�a�n�y� �y�e�a�r�s� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �h�a�s� �b�e�e�n� �f�a�c�i�n�g� �s�e�r�i�o�u�s� �p�r�o�b�l�e�m�s�,� �s�u�c�h� �a�s� �c�l�i�m�a�t�e� �c�h�a�n�g�e�,� �w�a�t�e�r� �q�u�a�l�i�t�y� �d�e�g�r�a�d�a�t�i�o�n�,� �a�n�d

�t�h�r�e�a�t�s� �f�r�o�m� �i�n�d�u�s�t�r�i�a�l� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�e� �r�e�g�i�o�n�.� �U�N�E�S�C�O� �h�a�s� �b�e�e�n� �s�o�u�n�d�i�n�g� �t�h�e� �a�l�a�r�m� �o�n� �t�h�e� �A�u�s�t�r�a�l�i�a�n� �r�e�e�f� �f�o�r� �m�a�n�y

�y�e�a�r�s�,� �a�n�d� �i�n� �2�0�2�1�.� �T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�'�s� �e�x�p�e�r�t�s� �d�e�c�i�d�e�d� �t�o� �m�a�k�e� �a� �r�e�c�o�m�m�e�n�d�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �r�e�e�f�'�s� �i�n�s�c�r�i�p�t�i�o�n� �o�n� �t�h�e� �W�o�r�l�d� �H�e�r�i�t�a�g�e� �L�i�s�t

�o�u�t� �o�f� �c�o�n�c�e�r�n� �f�o�r� �i�t�s� �a�l�a�r�m�i�n�g� �c�o�n�d�i�t�i�o�n�.� �N�o�w� �A�u�s�t�r�a�l�i�a�n� �a�u�t�h�o�r�i�t�i�e�s�,� �i�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e�s�e� �w�a�r�n�i�n�g�s�,� �h�a�v�e� �t�a�k�e�n� �s�t�e�p�s� �t�o� �p�r�o�t�e�c�t� �t�h�i�s� �u�n�i�q�u�e

�e�c�o�s�y�s�t�e�m�.

�"�T�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �i�s� �a� �d�e�l�i�c�a�t�e� �j�e�w�e�l� �o�f� �w�o�r�l�d� �h�e�r�i�t�a�g�e�.� �U�N�E�S�C�O� �h�a�s� �n�o�t� �c�e�a�s�e�d� �t�o� �w�a�r�n� �t�h�e� �w�o�r�l�d� �f�o�r� �m�a�n�y� �y�e�a�r�s� �a�b�o�u�t� �t�h�e� �t�h�r�e�a�t� �o�f� �t�h�i�s

�p�l�a�c�e� �i�r�r�e�v�o�c�a�b�l�y� �l�o�s�i�n�g� �i�t�s� �u�n�i�v�e�r�s�a�l� �v�a�l�u�e�.� �W�e� �h�a�v�e� �p�r�o�p�o�s�e�d� �s�o�m�e� �c�o�n�c�r�e�t�e� �m�e�a�s�u�r�e�s� �t�h�a�t� �c�o�n�s�t�i�t�u�t�e� �a� �r�o�a�d�m�a�p� �t�o� �s�o�l�v�e� �t�h�e� �p�r�o�b�l�e�m�.� �I� �a�m

�p�l�e�a�s�e�d� �t�h�a�t� �t�h�e� �d�i�a�l�o�g�u�e� �b�e�t�w�e�e�n� �o�u�r� �e�x�p�e�r�t�s� �a�n�d� �t�h�e� �A�u�s�t�r�a�l�i�a�n� �a�u�t�h�o�r�i�t�i�e�s� �h�a�s� �r�e�s�u�l�t�e�d� �i�n� �a� �s�e�t� �o�f� �f�o�r�m�a�l� �c�o�m�m�i�t�m�e�n�t�s�.�"� �-� �A�u�d�r�e�y� �A�z�o�u�l�a�y�,

�D�i�r�e�c�t�o�r� �G�e�n�e�r�a�l� �o�f� �U�N�E�S�C�O�.

�P�h�o�t�o� �s�o�u�r�c�e�:� �E�S�A�,� �C�C� �B�Y�-�S�A� �3�.�0� �I�G�O



�A�u�s�t�r�a�l�i�a�n� �a�u�t�h�o�r�i�t�i�e�s� �p�l�e�d�g�e� �u�r�g�e�n�t� �a�c�t�i�o�n� �t�o� �p�r�o�t�e�c�t� �r�e�e�f�s

�I�n� �M�a�r�c�h� �2�0�2�2�.� �a� �g�r�o�u�p� �o�f� �e�x�p�e�r�t�s� �f�r�o�m� �U�N�E�S�C�O� �a�n�d� �I�U�C�N� �t�r�a�v�e�l�e�d� �t�o� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �f�o�r� �a� �t�h�o�r�o�u�g�h� �s�t�u�d�y� �o�f� �i�t�s� �c�o�n�d�i�t�i�o�n� �a�n�d� �d�i�a�l�o�g�u�e

�w�i�t�h� �p�u�b�l�i�c� �s�e�c�t�o�r� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�s�,� �s�c�i�e�n�t�i�s�t�s� �a�n�d� �N�G�O�s�.� �A�f�t�e�r� �a� �d�e�t�a�i�l�e�d� �a�n�a�l�y�s�i�s�,� �e�x�p�e�r�t�s� �h�a�v�e� �u�n�a�n�i�m�o�u�s�l�y� �c�o�n�f�i�r�m�e�d� �t�h�a�t� �t�h�e� �G�r�e�a�t

�B�a�r�r�i�e�r� �R�e�e�f� �i�s� �u�n�d�e�r� �s�e�r�i�o�u�s� �t�h�r�e�a�t� �f�r�o�m� �p�o�l�l�u�t�i�o�n�,� �o�v�e�r�f�i�s�h�i�n�g� �a�n�d� �r�i�s�i�n�g� �w�a�t�e�r� �t�e�m�p�e�r�a�t�u�r�e�s�.

�I�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e�s�e� �a�l�a�r�m�i�n�g� �f�i�n�d�i�n�g�s�,� �U�N�E�S�C�O� �a�n�d� �I�U�C�N� �s�t�r�e�s�s�e�d� �t�h�e� �u�r�g�e�n�t� �n�e�e�d� �f�o�r� �c�o�r�r�e�c�t�i�v�e� �a�c�t�i�o�n� �f�o�r� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �p�r�o�t�e�c�t�i�o�n�.� �T�h�e�r�e

�i�s� �h�o�p�e� �t�h�a�t� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �i�s� �s�i�p�h�o�n�i�n�g� �o�f�f� �t�h�e� �o�r�i�g�i�n�a�l� �c�o�n�d�i�t�i�o�n�.� �I�n� �t�h�i�s� �c�o�n�n�e�c�t�i�o�n�,� �t�e�n� �s�p�e�c�i�f�i�c� �a�c�t�i�o�n�s� �w�e�r�e� �l�i�s�t�e�d� �t�h�a�t� �s�h�o�u�l�d� �b�e

�t�a�k�e�n� �b�y� �A�u�s�t�r�a�l�i�a�n� �a�u�t�h�o�r�i�t�i�e�s�.� �J�u�l�y� �2�0�2�2�.� �U�N�E�S�C�O� �D�i�r�e�c�t�o�r�-�G�e�n�e�r�a�l� �A�u�d�r�e�y� �A�z�o�u�l�a�y� �m�e�t� �w�i�t�h� �A�u�s�t�r�a�l�i�a�n� �P�r�i�m�e� �M�i�n�i�s�t�e�r� �A�n�t�h�o�n�y� �A�l�b�a�n�e�s�e

�t�o� �r�e�i�t�e�r�a�t�e� �t�h�e� �u�r�g�e�n�c�y� �o�f� �t�a�k�i�n�g� �a�c�t�i�o�n�.� �A�n� �i�n�t�e�n�s�i�v�e� �d�i�s�c�u�s�s�i�o�n� �e�n�s�u�e�d� �b�e�t�w�e�e�n� �U�N�E�S�C�O� �e�x�p�e�r�t�s� �a�n�d� �A�u�s�t�r�a�l�i�a�n� �a�u�t�h�o�r�i�t�i�e�s� �t�o� �d�e�v�e�l�o�p� �a�n

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �p�l�a�n� �f�o�r� �t�h�e� �t�e�n� �p�r�i�o�r�i�t�i�e�s�,� �i�n�c�l�u�d�i�n�g� �c�o�s�t�s� �a�n�d� �t�i�m�e�l�i�n�e�s�.

�T�h�i�s� �p�r�o�c�e�s�s� �h�a�s� �j�u�s�t� �b�e�e�n� �c�o�m�p�l�e�t�e�d�,� �a�n�d� �A�u�s�t�r�a�l�i�a�'�s� �E�n�v�i�r�o�n�m�e�n�t� �M�i�n�i�s�t�e�r�,� �T�a�n�y�a� �P�l�i�b�e�r�s�e�k�,� �a�n�n�o�u�n�c�e�d� �i�n� �a� �l�e�t�t�e�r� �t�o� �A�u�d�r�e�y� �A�z�o�u�l�a�y� �t�h�a�t

�t�h�e� �A�u�s�t�r�a�l�i�a�n� �g�o�v�e�r�n�m�e�n�t� �w�i�l�l� �u�r�g�e�n�t�l�y� �t�a�k�e� �a�c�t�i�o�n� �t�o� �p�r�o�t�e�c�t� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f�,� �a�s� �r�e�c�o�m�m�e�n�d�e�d� �b�y� �U�N�E�S�C�O�.

�A�m�o�n�g� �t�h�e� �k�e�y� �m�e�a�s�u�r�e�s� �t�h�e� �A�u�s�t�r�a�l�i�a�n� �g�o�v�e�r�n�m�e�n�t� �h�a�s� �p�l�e�d�g�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �i�s� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �n�o�-�f�i�s�h�i�n�g� �z�o�n�e�s� �o�n�1�/�3� �o�f� �t�h�e� �W�o�r�l�d� �H�e�r�i�t�a�g�e

�A�r�e�a� �b�y� �t�h�e� �e�n�d� �o�f� �2�0�2�4�,� �a�s� �w�e�l�l� �a�s� �a� �c�o�m�p�l�e�t�e� �b�a�n� �o�n� �g�i�l�l�n�e�t� �f�i�s�h�i�n�g� �b�y� �2�0�2�7�.� �I�n� �a�d�d�i�t�i�o�n�,� �A�u�s�t�r�a�l�i�a�n� �a�u�t�h�o�r�i�t�i�e�s� �h�a�v�e� �c�o�m�m�i�t�t�e�d� �t�o� �a�c�h�i�e�v�i�n�g

�w�a�t�e�r� �q�u�a�l�i�t�y� �i�m�p�r�o�v�e�m�e�n�t� �t�a�r�g�e�t�s� �b�y� �2�0�2�5� �b�y� �s�i�g�n�i�f�i�c�a�n�t�l�y� �r�e�d�u�c�i�n�g� �p�o�l�l�u�t�a�n�t� �d�i�s�c�h�a�r�g�e�s� �f�r�o�m� �b�o�t�h� �a�g�r�i�c�u�l�t�u�r�e� �a�n�d� �i�n�d�u�s�t�r�y�.� �A�l�s�o� �i�m�p�o�r�t�a�n�t

�i�s� �t�h�e� �s�u�c�c�e�s�s�i�v�e� �s�e�t�t�i�n�g� �o�f� �m�o�r�e� �a�m�b�i�t�i�o�u�s� �t�a�r�g�e�t�s� �f�o�r� �r�e�d�u�c�i�n�g� �C�O�2�,� �i�n� �l�i�n�e� �w�i�t�h� �g�l�o�b�a�l� �e�f�f�o�r�t�s� �t�o� �l�i�m�i�t� �g�l�o�b�a�l� �t�e�m�p�e�r�a�t�u�r�e� �r�i�s�e� �t�o� �1�.�5�°�C�.

�A�u�s�t�r�a�l�i�a� �h�a�s� �p�l�e�d�g�e�d� �t�o� �r�e�d�u�c�e� �e�m�i�s�s�i�o�n�s� �b�y� �4�3�%� �b�y� �2�0�3�0�.

�U�N�E�S�C�O� �w�i�l�l� �m�o�n�i�t�o�r� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� �i�m�p�l�e�m�e�n�t�e�d� �a�c�t�i�v�i�t�i�e�s

�U�N�E�S�C�O� �w�i�l�l� �c�l�o�s�e�l�y� �m�o�n�i�t�o�r� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� �i�m�p�l�e�m�e�n�t�e�d� �m�e�a�s�u�r�e�s�.� �T�h�e� �p�r�e�s�e�r�v�a�t�i�o�n� �s�t�a�t�u�s� �o�f� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �w�i�l�l� �b�e

�r�e�e�x�a�m�i�n�e�d� �d�u�r�i�n�g� �t�h�e� �4�5�t�h� �a�n�n�u�a�l� �s�u�r�v�e�y�.� �o�f� �t�h�e� �e�x�p�a�n�d�e�d� �s�e�s�s�i�o�n� �o�f� �t�h�e� �W�o�r�l�d� �H�e�r�i�t�a�g�e� �C�o�m�m�i�t�t�e�e� �t�o� �b�e� �h�e�l�d� �i�n� �S�a�u�d�i� �A�r�a�b�i�a� �f�r�o�m

�S�e�p�t�e�m�b�e�r� �1�0� �t�o� �2�5�.� �P�r�o�t�e�c�t�i�n�g� �t�h�e� �G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f� �i�s� �a� �c�h�a�l�l�e�n�g�e� �o�f� �g�l�o�b�a�l� �i�m�p�o�r�t�a�n�c�e�,� �a�n�d� �t�h�e� �w�o�r�l�d� �c�o�m�m�u�n�i�t�y� �i�s� �e�a�g�e�r�l�y� �a�w�a�i�t�i�n�g� �t�h�e

�r�e�s�u�l�t�s� �o�f� �A�u�s�t�r�a�l�i�a�'�s� �e�f�f�o�r�t�s�.� �C�o�o�p�e�r�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �g�o�v�e�r�n�m�e�n�t�,� �s�c�i�e�n�t�i�s�t�s�,� �N�G�O�s� �a�n�d� �l�o�c�a�l� �c�o�m�m�u�n�i�t�i�e�s� �i�s� �c�r�u�c�i�a�l� �t�o� �t�h�e� �f�u�t�u�r�e� �o�f� �t�h�e

�G�r�e�a�t� �B�a�r�r�i�e�r� �R�e�e�f�.� �B�y� �f�o�c�u�s�i�n�g� �o�n� �i�m�p�r�o�v�i�n�g� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �p�r�o�t�e�c�t�i�n�g� �c�o�r�a�l� �r�e�e�f�s�,� �A�u�s�t�r�a�l�i�a� �i�s� �s�h�o�w�i�n�g� �i�t�s� �d�e�t�e�r�m�i�n�a�t�i�o�n� �t�o� �e�n�s�u�r�e� �t�h�e

�f�u�t�u�r�e� �o�f� �t�h�i�s� �u�n�i�q�u�e� �e�c�o�s�y�s�t�e�m�.� �T�h�e� �A�u�s�t�r�a�l�i�a�n� �g�o�v�e�r�n�m�e�n�t�'�s� �e�f�f�o�r�t�s� �a�i�m� �t�o� �r�e�s�t�o�r�e� �t�h�e� �r�e�e�f� �t�o� �f�u�l�l� �h�e�a�l�t�h� �b�y� �2�0�5�0�,� �p�r�e�s�e�r�v�i�n�g� �t�h�i�s� �i�m�p�o�r�t�a�n�t

�h�e�r�i�t�a�g�e� �f�o�r� �f�u�t�u�r�e� �g�e�n�e�r�a�t�i�o�n�s�.



�L�A�H�T�I� �-� �A� �C�I�T�Y� �O�F� �S�U�S�T�A�I�N�A�B�I�L�I�T�Y� �A�N�D� �H�A�P�P�I�N�E�S�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �I�w�o�n�a� �S�z�y�p�r�o�w�s�k�a�-�G�B�o�d�z�i�k

�F�i�n�l�a�n�d�,� �k�n�o�w�n� �a�s� �t�h�e� �"�l�a�n�d� �o�f� �a� �t�h�o�u�s�a�n�d� �l�a�k�e�s�,�"� �i�s� �c�o�n�s�i�d�e�r�e�d� �t�h�e� �h�a�p�p�i�e�s�t� �p�l�a�c�e� �t�o� �l�i�v�e�.� �T�h�i�s� �i�s� �t�h�e� �s�i�x�t�h� �y�e�a�r� �i�n� �a� �r�o�w� �t�h�e� �W�o�r�l�d� �H�a�p�p�i�n�e�s�s

�R�e�p�o�r�t� �p�o�i�n�t�s� �h�e�r� �t�o� �t�h�e� �f�i�r�s�t� �p�l�a�c�e� �o�f� �t�h�e� �l�i�s�t�!� �T�h�i�s� �p�r�e�s�t�i�g�i�o�u�s� �p�l�a�c�e� �o�w�e�s� �i�t�s� �p�r�e�s�t�i�g�e� �t�o� �t�w�o� �k�e�y� �f�a�c�t�o�r�s� �-� �p�i�c�t�u�r�e�s�q�u�e� �n�a�t�u�r�e� �a�n�d� �a� �s�t�r�o�n�g

�s�e�n�s�e� �o�f� �c�o�m�m�u�n�i�t�y� �t�i�e�s�.� �T�h�e� �t�e�r�m� �"�c�o�u�n�t�r�y� �o�f� �a� �t�h�o�u�s�a�n�d� �l�a�k�e�s�"� �i�s� �n�o�t� �u�n�f�o�u�n�d�e�d�,� �b�u�t� �i�t� �i�s� �a� �c�e�r�t�a�i�n� �s�i�m�p�l�i�f�i�c�a�t�i�o�n� �o�f� �r�e�a�l�i�t�y�,� �f�o�r� �t�h�e�r�e� �a�r�e� �a�s

�m�a�n�y� �a�s� �1�8�8�,�8�8�8� �l�a�k�e�s� �o�n� �F�i�n�n�i�s�h� �t�e�r�r�i�t�o�r�y�.� �T�h�i�s� �i�m�p�r�e�s�s�i�v�e� �f�i�g�u�r�e� �m�a�k�e�s� �i�t� �t�h�e� �w�o�r�l�d� �l�e�a�d�e�r� �i�n� �t�h�i�s� �r�e�g�a�r�d�.

�C�a�t�e�g�o�r�i�e�s�:� �F�r�o�m� �t�h�e� �w�o�r�l�d�,� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t

�T�a�g�s�:� �E�u�r�o�p�e�a�n� �G�r�e�e�n� �C�a�p�i�t�a�l�s�,� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�,� �s�u�s�t�a�i�n�a�b�l�e� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�,� �s�u�s�t�a�i�n�a�b�l�e� �o�p�e�r�a�t�i�o�n�s



�F�i�n�l�a�n�d�,� �k�n�o�w�n� �a�s� �t�h�e� �"�l�a�n�d� �o�f� �a� �t�h�o�u�s�a�n�d� �l�a�k�e�s�,�"� �i�s� �c�o�n�s�i�d�e�r�e�d� �t�h�e� �h�a�p�p�i�e�s�t� �p�l�a�c�e� �t�o� �l�i�v�e�,� �e�s�p�e�c�i�a�l�l�y� �t�h�e� �t�o�w�n� �o�f� �L�a�h�t�i�.� �T�h�i�s� �i�s� �t�h�e� �s�i�x�t�h� �y�e�a�r

�i�n� �a� �r�o�w� �t�h�e� �W�o�r�l�d� �H�a�p�p�i�n�e�s�s� �R�e�p�o�r�t� �p�o�i�n�t�s� �t�h�i�s� �c�o�u�n�t�r�y� �t�o� �t�h�e� �f�i�r�s�t� �p�l�a�c�e� �o�f� �t�h�e� �l�i�s�t�!� �T�h�i�s� �p�r�e�s�t�i�g�i�o�u�s� �p�l�a�c�e� �o�w�e�s� �i�t�s� �p�r�e�s�t�i�g�e� �t�o� �t�w�o� �k�e�y� �f�a�c�t�o�r�s

�-� �p�i�c�t�u�r�e�s�q�u�e� �n�a�t�u�r�e� �a�n�d� �a� �s�t�r�o�n�g� �s�e�n�s�e� �o�f� �c�o�m�m�u�n�i�t�y� �t�i�e�s�.� �T�h�e� �t�e�r�m� �"�c�o�u�n�t�r�y� �o�f� �a� �t�h�o�u�s�a�n�d� �l�a�k�e�s�"� �i�s� �n�o�t� �u�n�f�o�u�n�d�e�d�,� �b�u�t� �i�t� �i�s� �a� �c�e�r�t�a�i�n

�s�i�m�p�l�i�f�i�c�a�t�i�o�n� �o�f� �r�e�a�l�i�t�y�,� �f�o�r� �t�h�e�r�e� �a�r�e� �a�s� �m�a�n�y� �a�s� �1�8�8�,�8�8�8� �l�a�k�e�s� �o�n� �F�i�n�n�i�s�h� �t�e�r�r�i�t�o�r�y�.� �T�h�i�s� �i�m�p�r�e�s�s�i�v�e� �f�i�g�u�r�e� �m�a�k�e�s� �i�t� �t�h�e� �w�o�r�l�d� �l�e�a�d�e�r� �i�n� �t�h�i�s

�r�e�g�a�r�d�.

�N�a�t�u�r�e� �i�n� �F�i�n�l�a�n�d� �i�s� �n�o�t� �o�n�l�y� �b�e�a�u�t�i�f�u�l�,� �b�u�t� �a�l�s�o� �w�i�l�d� �a�n�d� �u�n�t�a�m�e�d�.� �T�h�e� �l�u�s�h� �f�o�r�e�s�t�s� �t�h�a�t� �s�u�r�r�o�u�n�d� �t�h�e� �c�r�y�s�t�a�l� �c�l�e�a�r� �l�a�k�e�s� �c�r�e�a�t�e� �a� �p�i�c�t�u�r�e�s�q�u�e

�l�a�n�d�s�c�a�p�e�.� �T�h�i�s� �p�r�o�x�i�m�i�t�y� �t�o� �n�a�t�u�r�e�,� �a�v�a�i�l�a�b�l�e� �a�t� �y�o�u�r� �f�i�n�g�e�r�t�i�p�s�,� �i�s� �o�n�e� �o�f� �t�h�e� �f�a�c�t�o�r�s� �t�h�a�t� �a�l�l�o�w�s� �F�i�n�n�s� �t�o� �f�e�e�l� �h�a�p�p�y�.� �T�h�e� �s�e�c�o�n�d� �k�e�y� �e�l�e�m�e�n�t

�i�s� �a� �s�t�r�o�n�g� �s�e�n�s�e� �o�f� �s�o�c�i�a�l� �t�i�e�s�.� �F�i�n�n�s� �a�r�e� �k�n�o�w�n� �t�o� �v�a�l�u�e� �c�l�o�s�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �w�i�t�h� �f�a�m�i�l�y� �a�n�d� �f�r�i�e�n�d�s�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �w�i�d�e�r� �c�o�m�m�u�n�i�t�y�.� �T�h�i�s�,

�c�o�m�b�i�n�e�d� �w�i�t�h� �t�h�e� �c�o�u�n�t�r�y�'�s� �n�a�t�u�r�a�l� �b�e�a�u�t�y�,� �c�r�e�a�t�e�s� �a�n� �a�t�m�o�s�p�h�e�r�e� �t�h�a�t� �p�r�o�m�o�t�e�s� �h�a�p�p�i�n�e�s�s� �a�n�d� �c�o�n�t�e�n�t�m�e�n�t�.

�L�a�h�t�i� �-� �t�h�e� �t�o�w�n� �o�f� �h�a�p�p�i�n�e�s�s

�I�n� �p�a�r�t�i�c�u�l�a�r�,� �L�a�h�t�i�,� �a� �s�m�a�l�l� �c�i�t�y� �i�n� �F�i�n�l�a�n�d�,� �r�e�f�l�e�c�t�s� �t�h�e�s�e� �u�n�i�q�u�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �T�h�e� �b�e�a�u�t�y� �o�f� �t�h�e� �p�l�a�c�e� �,� �w�h�e�r�e� �t�h�e�y� �l�i�v�e�,� �m�a�k�e�s� �i�t�s

�i�n�h�a�b�i�t�a�n�t�s� �s�m�i�l�e� �m�o�r�e�.� �T�h�i�s� �c�i�t�y� �i�s� �a�l�s�o� �a� �l�e�a�d�e�r� �i�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�,� �a�n�d� �s�u�c�h� �m�a�n�a�g�e�m�e�n�t� �f�u�r�t�h�e�r� �c�o�n�t�r�i�b�u�t�e�s� �t�o� �t�h�e� �s�e�n�s�e� �o�f

�h�a�p�p�i�n�e�s�s� �o�f� �i�t�s� �r�e�s�i�d�e�n�t�s�.� �I�n�i�t�i�a�t�i�v�e�s� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�w�a�r�e�n�e�s�s� �m�a�k�e� �L�a�h�t�i� �a� �m�o�d�e�l� �f�o�r� �o�t�h�e�r� �c�i�t�i�e�s� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.

�L�a�h�t�i� �-� �F�i�n�l�a�n�d�'�s� �m�o�d�e�l� �f�o�r� �a� �s�u�s�t�a�i�n�a�b�l�e� �f�u�t�u�r�e

�W�i�t�h� �a� �p�o�p�u�l�a�t�i�o�n� �o�f� �1�2�0�,�0�0�0�,� �L�a�h�t�i� �i�s� �l�o�c�a�t�e�d� �j�u�s�t� �a�n� �h�o�u�r�'�s� �d�r�i�v�e� �f�r�o�m� �F�i�n�l�a�n�d�'�s� �c�a�p�i�t�a�l�,� �H�e�l�s�i�n�k�i�.� �T�h�i�s� �i�s� �a� �c�i�t�y� �t�h�a�t� �i�s� �f�i�r�m�l�y� �c�o�m�m�i�t�t�e�d� �t�o

�s�u�s�t�a�i�n�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t�.� �I�n� �2�0�2�1�.� �w�o�n� �t�h�e� �t�i�t�l�e� �o�f� �E�u�r�o�p�e�'�s� �G�r�e�e�n� �C�a�p�i�t�a�l�,� �a�n�d� �i�t�s� �p�r�o�-�e�n�v�i�r�o�n�m�e�n�t�a�l� �i�n�i�t�i�a�t�i�v�e�s� �a�r�e� �p�r�o�o�f� �t�h�a�t� �e�v�e�n� �a� �s�m�a�l�l

�t�o�w�n� �c�a�n� �h�a�v�e� �a� �b�i�g� �i�m�p�a�c�t� �o�n� �c�h�a�n�g�i�n�g� �b�e�h�a�v�i�o�r� �t�o� �p�r�o�t�e�c�t� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.

�C�a�r�b�o�n� �n�e�u�t�r�a�l�i�t�y�:� �L�a�h�t�i� �h�a�s� �c�o�m�m�i�t�t�e�d� �t�o� �a�c�h�i�e�v�i�n�g� �c�a�r�b�o�n� �n�e�u�t�r�a�l�i�t�y� �b�y� �2�0�2�5�.� �I�t� �i�s� �t�h�e� �f�i�r�s�t� �c�i�t�y� �i�n� �t�h�e� �w�o�r�l�d� �t�o� �t�e�s�t� �p�e�r�s�o�n�a�l� �C�O ‚�1�.

�e�m�i�s�s�i�o�n�s� �t�r�a�d�i�n�g� �-� �t�h�e� �a�p�p� �c�o�l�l�e�c�t�s� �d�a�t�a� �o�n� �r�e�s�i�d�e�n�t�s�'� �t�r�a�v�e�l�s� �a�n�d� �t�h�e�n� �r�e�w�a�r�d�s� �t�h�e�m� �f�o�r� �m�a�k�i�n�g� �s�u�s�t�a�i�n�a�b�l�e� �d�e�c�i�s�i�o�n�s� �t�h�a�t� �h�e�l�p

�r�e�d�u�c�e� �t�h�e�i�r� �c�a�r�b�o�n� �f�o�o�t�p�r�i�n�t�.� �B�y� �c�h�o�o�s�i�n�g� �s�u�s�t�a�i�n�a�b�l�e� �m�o�d�e�s� �o�f� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�,� �t�h�e� �u�s�e�r� �e�a�r�n�s� �v�i�r�t�u�a�l� �e�u�r�o�s�,� �w�h�i�c�h� �c�a�n� �b�e� �e�x�c�h�a�n�g�e�d

�a�t� �l�o�c�a�l� �s�t�o�r�e�s�,� �b�a�r�s� �a�n�d� �r�e�s�t�a�u�r�a�n�t�s�.� �T�h�i�s� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �p�a�r�t� �o�f� �t�h�e� �b�r�o�a�d�e�r� �g�o�a�l� �o�f� �t�u�r�n�i�n�g� �L�a�h�t�i� �i�n�t�o� �a� �C�O ‚�-�n�e�u�t�r�a�l� �c�i�t�y� �b�y� �2�0�2�5�.

�E�v�e�n� �t�h�e� �l�o�c�a�l� �i�c�e� �h�o�c�k�e�y� �t�e�a�m�,� �t�h�e� �L�a�h�t�i� �P�e�l�i�c�a�n�s�,� �i�s� �C�O ‚�-�n�e�u�t�r�a�l� �-� �t�h�e�y� �d�o�n�'�t� �t�r�a�v�e�l� �b�y� �p�l�a�n�e� �t�o� �a�w�a�y� �g�a�m�e�s� �a�n�d� �u�s�e� �g�r�e�e�n� �e�n�e�r�g�y� �i�n

�t�h�e� �s�t�a�d�i�u�m�.

�R�e�c�y�c�l�i�n�g�:� �t�h�e� �c�i�t�y� �h�a�s� �a�c�h�i�e�v�e�d� �a�n� �i�m�p�r�e�s�s�i�v�e� �l�e�v�e�l� �o�f� �r�e�c�y�c�l�i�n�g�.� �A�s� �m�u�c�h� �a�s� �9�9�%� �o�f� �h�o�u�s�e�h�o�l�d� �w�a�s�t�e� �i�s� �r�e�c�y�c�l�e�d�,� �o�f� �w�h�i�c�h� �4�6�%� �i�s�2�.

�u�s�e�d� �t�o� �r�e�-�c�r�e�a�t�e� �m�a�t�e�r�i�a�l�s� �a�n�d� �5�3�%� �i�s� �u�s�e�d� �t�o� �p�r�o�d�u�c�e� �e�n�e�r�g�y�.

�C�l�e�a�n� �w�a�t�e�r�:� �L�a�h�t�i� �h�a�s� �t�h�e� �c�l�e�a�n�e�s�t� �w�a�t�e�r� �i�n� �F�i�n�l�a�n�d�,� �f�i�l�t�e�r�e�d� �n�a�t�u�r�a�l�l�y� �t�h�r�o�u�g�h� �s�a�n�d� �a�n�d� �g�r�a�v�e�l�.�3�.

�G�r�e�e�n� �u�r�b�a�n� �e�n�v�i�r�o�n�m�e�n�t�:� �L�a�h�t�i� �i�s� �b�e�t�t�i�n�g� �o�n� �a� �g�r�e�e�n� �u�r�b�a�n� �e�n�v�i�r�o�n�m�e�n�t�,� �p�r�o�m�o�t�i�n�g� �p�r�o�x�i�m�i�t�y� �t�o� �n�a�t�u�r�e� �a�n�d� �i�t�s� �h�e�a�l�t�h� �b�e�n�e�f�i�t�s�.� �A�l�l�4�.

�r�e�s�i�d�e�n�t�s� �h�a�v�e� �n�o� �m�o�r�e� �t�h�a�n� �3�0�0� �m�e�t�e�r�s� �t�o� �g�r�e�e�n� �u�r�b�a�n� �s�p�a�c�e�s�.� �A�u�t�h�o�r�i�t�i�e�s� �a�r�e� �e�n�c�o�u�r�a�g�i�n�g� �r�e�s�i�d�e�n�t�s� �t�o� �u�s�e� �l�o�c�a�l� �p�r�o�d�u�c�t�s�,� �s�u�c�h� �a�s

�f�r�e�s�h� �f�i�s�h� �c�a�u�g�h�t� �i�n� �t�h�e� �s�u�r�r�o�u�n�d�i�n�g� �w�a�t�e�r�s�.

�P�r�o�t�e�c�t�i�n�g� �l�o�c�a�l� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s�:� �T�h�e� �c�i�t�y� �w�a�s� �a�n� �i�n�d�u�s�t�r�i�a�l� �c�e�n�t�e�r� �f�o�r� �d�e�c�a�d�e�s�,� �a�n�d� �u�r�b�a�n�i�z�a�t�i�o�n� �e�v�e�n�t�u�a�l�l�y� �l�e�f�t� �i�t�s� �m�a�r�k� �o�n� �V�e�s�i�j�ä�r�v�i�,�5�.

�t�h�e� �m�a�i�n� �l�a�k�e�,� �m�a�k�i�n�g� �i�t� �i�n� �1�9�7�5�.� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �p�o�l�l�u�t�e�d� �i�n� �F�i�n�l�a�n�d�.� �H�o�w�e�v�e�r�,� �m�e�a�s�u�r�e�s� �h�a�v�e� �b�e�e�n� �t�a�k�e�n� �t�o� �c�h�a�n�g�e� �t�h�e� �s�i�t�u�a�t�i�o�n�,� �a�n�d

�t�h�a�n�k�s� �t�o� �t�h�e� �V�e�s�i�j�ä�r�v�i� �1� �p�r�o�j�e�c�t�,� �w�a�t�e�r� �q�u�a�l�i�t�y� �h�a�s� �i�m�p�r�o�v�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y�.� �T�h�e� �l�a�k�e� �i�s� �n�o�w� �r�i�c�h� �i�n� �a�q�u�a�t�i�c� �p�l�a�n�t�s� �a�n�d� �f�i�s�h�,� �a�n�d� �p�e�o�p�l�e



�u�s�e� �i�t� �f�o�r� �r�e�c�r�e�a�t�i�o�n� �a�l�l� �y�e�a�r� �r�o�u�n�d�.

�E�d�u�c�a�t�i�o�n� �a�n�d� �a�w�a�r�e�n�e�s�s�:� �L�a�h�t�i� �i�s� �c�o�m�m�i�t�t�e�d� �t�o� �e�d�u�c�a�t�i�o�n� �a�n�d� �a�w�a�r�e�n�e�s�s� �o�f� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�,� �p�r�o�m�o�t�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�a�l� �b�e�s�t� �p�r�a�c�t�i�c�e�s�.�6�.

�S�u�s�t�a�i�n�a�b�i�l�i�t�y� �i�s� �a� �l�i�f�e�s�t�y�l�e

�L�a�h�t�i� �i�s� �a� �p�l�a�c�e� �t�h�a�t� �s�h�o�w�s� �t�h�a�t� �s�u�s�t�a�i�n�a�b�i�l�i�t�y� �i�s� �n�o�t� �j�u�s�t� �a� �c�o�n�c�e�p�t�,� �b�u�t� �a� �l�i�f�e�s�t�y�l�e�.� �I�t� �i�s� �a� �c�i�t�y� �t�h�a�t� �c�o�m�b�i�n�e�s� �m�o�d�e�r�n�i�t�y�,� �i�n�n�o�v�a�t�i�o�n�,

�s�u�s�t�a�i�n�a�b�i�l�i�t�y� �a�n�d� �p�r�o�x�i�m�i�t�y� �t�o� �n�a�t�u�r�e�.� �I�f� �o�n�e� �i�s� �l�o�o�k�i�n�g� �f�o�r� �a� �p�l�a�c�e� �t�h�a�t� �c�o�m�b�i�n�e�s� �a�l�l� �t�h�e�s�e� �e�l�e�m�e�n�t�s�,� �L�a�h�t�i� �t�u�r�n�s� �o�u�t� �t�o� �b�e� �a� �p�e�r�f�e�c�t� �e�x�a�m�p�l�e�.



�E�C�O�S�T�A�T� �W�O�R�K�I�N�G� �G�R�O�U�P�,� �O�R� �T�H�E� �W�A�T�E�R� �F�R�A�M�E�W�O�R�K

�D�I�R�E�C�T�I�V�E� �F�R�O�M� �B�E�H�I�N�D� �T�H�E� �S�C�E�N�E�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �P�i�o�t�r� �P�a�n�e�k

�I�n� �o�u�r� �a�r�t�i�c�l�e�s�,� �t�h�e� �t�o�p�i�c� �o�f� �c�r�i�t�e�r�i�a� �f�o�r� �c�l�a�s�s�i�f�y�i�n�g� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �o�f� �w�a�t�e�r�s� �o�f�t�e�n� �c�o�m�e�s� �u�p�.� �H�a�v�e� �y�o�u� �e�v�e�r� �w�o�n�d�e�r�e�d� �w�h�e�r�e� �t�h�e�y� �c�o�m�e

�f�r�o�m�?� �W�h�o� �d�e�v�e�l�o�p�s� �t�h�e�m�,� �w�h�y� �a�n�d� �o�n� �w�h�a�t� �b�a�s�i�s�?� �T�h�e� �i�n�s�t�i�t�u�t�i�o�n� �t�h�a�t� �c�r�e�a�t�e�s� �g�u�i�d�e�l�i�n�e�s� �a�n�d� �m�e�t�h�o�d�o�l�o�g�i�e�s� �f�o�r� �a�s�s�e�s�s�i�n�g� �t�h�e� �e�c�o�l�o�g�i�c�a�l

�s�t�a�t�u�s� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r�s� �i�n� �t�h�e� �E�u�r�o�p�e�a�n� �U�n�i�o�n� �i�s� �t�h�e� �E�c�o�s�t�a�t� �W�o�r�k�i�n�g� �G�r�o�u�p� �(�E�c�o�l�o�g�i�c�a�l� �S�t�a�t�u�s� �W�o�r�k�i�n�g� �G�r�o�u�p�)�,� �e�s�t�a�b�l�i�s�h�e�d� �u�n�d�e�r� �t�h�e

�E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�.� �I�t� �i�s� �n�o�t� �w�i�d�e�l�y� �k�n�o�w�n�,� �w�h�i�c�h� �m�a�k�e�s� �i�t� �s�o�m�e�t�i�m�e�s� �c�o�n�f�u�s�e�d� �w�i�t�h� �E�u�r�o�s�t�a�t�.� �A�s� �a�n� �e�x�p�e�r�t� �w�h�o� �h�a�s� �b�e�e�n� �i�n�v�o�l�v�e�d� �i�n� �t�h�e

�w�o�r�k� �o�f� �t�h�i�s� �g�r�o�u�p� �f�o�r� �m�o�r�e� �t�h�a�n� �a� �d�e�c�a�d�e�,� �I� �d�e�c�i�d�e�d� �t�o� �i�n�t�r�o�d�u�c�e� �t�h�e� �s�c�o�p�e� �o�f� �i�t�s� �w�o�r�k� �t�o� �t�h�e� �r�e�a�d�e�r�s� �o�f� �W�a�t�e�r� �M�a�t�t�e�r�s�.

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �S�c�i�e�n�c�e

�T�a�g�s�:� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s�,� �E�c�o�s�t�a�t�,� �K�E�,� �W�a�t�e�r� �F�r�a�m�e�w�o�r�k� �D�i�r�e�c�t�i�v�e



�I�n� �o�u�r� �a�r�t�i�c�l�e�s�,� �t�h�e� �t�o�p�i�c� �o�f� �c�r�i�t�e�r�i�a� �f�o�r� �c�l�a�s�s�i�f�y�i�n�g� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �o�f� �w�a�t�e�r�s� �o�f�t�e�n� �c�o�m�e�s� �u�p�.� �H�a�v�e� �y�o�u� �e�v�e�r� �w�o�n�d�e�r�e�d� �w�h�e�r�e� �t�h�e�y� �c�o�m�e

�f�r�o�m�?� �W�h�o� �d�e�v�e�l�o�p�s� �t�h�e�m�,� �w�h�y� �a�n�d� �o�n� �w�h�a�t� �b�a�s�i�s�?� �T�h�e� �i�n�s�t�i�t�u�t�i�o�n� �t�h�a�t� �c�r�e�a�t�e�s� �g�u�i�d�e�l�i�n�e�s� �a�n�d� �m�e�t�h�o�d�o�l�o�g�i�e�s� �f�o�r� �a�s�s�e�s�s�i�n�g� �t�h�e� �e�c�o�l�o�g�i�c�a�l

�s�t�a�t�u�s� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r�s� �i�n� �t�h�e� �E�u�r�o�p�e�a�n� �U�n�i�o�n� �i�s� �t�h�e� �E�c�o�s�t�a�t� �W�o�r�k�i�n�g� �G�r�o�u�p� �(�E�c�o�l�o�g�i�c�a�l� �S�t�a�t�u�s� �W�o�r�k�i�n�g� �G�r�o�u�p�)�,� �e�s�t�a�b�l�i�s�h�e�d� �u�n�d�e�r� �t�h�e� �E�u�r�o�p�e�a�n

�C�o�m�m�i�s�s�i�o�n�.� �I�t� �i�s� �n�o�t� �w�i�d�e�l�y� �k�n�o�w�n�,� �w�h�i�c�h� �m�a�k�e�s� �i�t� �s�o�m�e�t�i�m�e�s� �c�o�n�f�u�s�e�d� �w�i�t�h� �E�u�r�o�s�t�a�t�.� �A�s� �a�n� �e�x�p�e�r�t� �w�h�o� �h�a�s� �b�e�e�n� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �w�o�r�k� �o�f

�t�h�i�s� �g�r�o�u�p� �f�o�r� �m�o�r�e� �t�h�a�n� �a� �d�e�c�a�d�e�,� �I� �d�e�c�i�d�e�d� �t�o� �i�n�t�r�o�d�u�c�e� �t�h�e� �s�c�o�p�e� �o�f� �i�t�s� �w�o�r�k� �t�o� �t�h�e� �r�e�a�d�e�r�s� �o�f� �W�a�t�e�r� �M�a�t�t�e�r�s�.

�W�h�y� �t�h�e� �i�n�c�o�n�s�i�s�t�e�n�c�i�e�s�,� �o�r� �h�o�w� �t�h�e� �W�a�t�e�r� �F�r�a�m�e�w�o�r�k� �D�i�r�e�c�t�i�v�e� �w�a�s� �c�r�e�a�t�e�d

�T�h�e� �W�a�t�e�r� �F�r�a�m�e�w�o�r�k� �D�i�r�e�c�t�i�v�e�,� �l�i�k�e� �m�o�s�t� �l�e�g�i�s�l�a�t�i�o�n�,� �w�a�s� �p�r�e�p�a�r�e�d� �b�y� �a� �g�r�o�u�p� �o�f� �e�x�p�e�r�t�s�,� �t�h�e�n� �a�p�p�r�o�v�e�d� �b�y� �o�f�f�i�c�i�a�l�s� �a�n�d� �p�a�s�s�e�d� �b�y

�p�a�r�l�i�a�m�e�n�t�a�r�i�a�n�s�.� �I�n� �i�t�s� �d�e�s�i�g�n�,� �o�n�e� �c�a�n� �f�i�n�d� �m�a�n�y� �e�l�e�m�e�n�t�s� �t�a�k�e�n� �f�r�o�m� �e�a�r�l�i�e�r� �d�i�r�e�c�t�i�v�e�s� �t�h�a�t� �t�h�e� �W�F�D� �r�e�p�l�a�c�e�d�.� �D�u�r�i�n�g� �t�h�e� �w�o�r�k� �o�n� �t�h�e

�d�o�c�u�m�e�n�t�,� �t�h�e� �v�i�s�i�o�n�s� �a�n�d� �a�r�g�u�m�e�n�t�s� �o�f� �d�i�f�f�e�r�e�n�t� �f�a�c�t�i�o�n�s� �c�l�a�s�h�e�d�,� �a�n�d� �t�h�e� �r�e�s�u�l�t� �i�s� �o�f�t�e�n� �a� �c�o�m�p�r�o�m�i�s�e�.� �I�n� �s�u�b�s�e�q�u�e�n�t� �s�t�a�g�e�s� �o�f� �w�o�r�k�,� �t�h�e

�s�o�l�u�t�i�o�n�s� �d�e�v�e�l�o�p�e�d� �b�y� �o�n�e� �t�e�a�m� �w�e�r�e� �m�o�d�i�f�i�e�d� �b�y� �t�h�e� �n�e�x�t�,� �h�e�n�c�e� �t�h�e� �f�i�n�a�l� �f�o�r�m� �d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �g�i�v�e� �a� �c�o�h�e�r�e�n�t� �a�n�d� �l�o�g�i�c�a�l� �s�y�s�t�e�m�.

�F�o�r� �e�x�a�m�p�l�e�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �o�r�i�g�i�n�a�l� �a�s�s�u�m�p�t�i�o�n�,� �b�i�o�l�o�g�i�c�a�l� �i�n�d�i�c�a�t�o�r�s� �w�e�r�e� �t�o� �b�e� �d�e�c�i�s�i�v�e� �i�n� �a�s�s�e�s�s�i�n�g� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �o�f� �w�a�t�e�r�s�,� �a�n�d

�o�n�l�y� �t�h�e�y� �w�e�r�e� �t�o� �b�e� �a�s�s�i�g�n�e�d� �c�l�a�s�s�e�s� �o�n� �a� �f�i�v�e�-�p�o�i�n�t� �s�c�a�l�e�.� �P�h�y�s�i�c�o�c�h�e�m�i�c�a�l� �a�n�d� �h�y�d�r�o�m�o�r�p�h�o�l�o�g�i�c�a�l� �i�n�d�i�c�a�t�o�r�s� �w�e�r�e� �t�o� �b�e� �c�o�n�s�i�d�e�r�e�d� �o�n�l�y� �i�f

�t�h�e� �h�i�g�h�e�s�t� �b�i�o�l�o�g�i�c�a�l� �c�l�a�s�s� �w�a�s� �a�c�h�i�e�v�e�d�.� �T�h�u�s�,� �t�h�e� �r�o�l�e� �o�f� �s�u�p�p�o�r�t�i�n�g� �e�l�e�m�e�n�t�s� �w�a�s� �o�n�l�y� �t�o� �v�e�r�i�f�y� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �i�s� �c�l�o�s�e

�t�o� �r�e�f�e�r�e�n�c�e� �c�o�n�d�i�t�i�o�n�s�.

�E�v�e�n�t�u�a�l�l�y�,� �h�o�w�e�v�e�r�,� �t�h�e�r�e� �w�e�r�e� �e�x�p�e�r�t� �v�o�i�c�e�s� �i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �b�i�o�g�e�n�i�c� �o�r� �a�e�r�o�b�i�c� �c�o�n�d�i�t�i�o�n�s� �a�r�e� �e�q�u�a�l�l�y� �i�m�p�o�r�t�a�n�t� �a�n�d� �s�h�o�u�l�d� �b�e� �t�a�k�e�n� �i�n�t�o

�a�c�c�o�u�n�t� �i�n� �t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�.� �T�h�i�s� �d�e�m�a�n�d� �w�a�s� �o�n�l�y� �p�a�r�t�i�a�l�l�y� �a�d�d�r�e�s�s�e�d�.� �H�e�n�c�e�,� �t�h�e� �c�r�i�t�e�r�i�a� �f�o�r� �h�y�d�r�o�m�o�r�p�h�o�l�o�g�i�c�a�l� �e�l�e�m�e�n�t�s� �a�r�e� �t�r�e�a�t�e�d

�r�a�t�h�e�r� �p�e�r�f�u�n�c�t�o�r�i�l�y� �i�n� �t�h�e� �W�F�D�,� �d�i�s�t�i�n�g�u�i�s�h�i�n�g� �o�n�l�y� �t�w�o� �c�l�a�s�s�e�s� �(�t�h�e� �o�r�i�g�i�n�a�l� �r�u�l�e� �t�h�a�t� �t�h�e�y� �c�a�n� �o�n�l�y� �m�o�d�i�f�y� �t�h�e� �h�i�g�h�e�s�t� �r�a�t�i�n�g� �r�e�s�u�l�t�i�n�g� �f�r�o�m

�t�h�e� �v�e�r�y� �g�o�o�d� �c�o�n�d�i�t�i�o�n� �o�f� �b�i�o�l�o�g�i�c�a�l� �e�l�e�m�e�n�t�s� �w�a�s� �l�e�f�t� �i�n� �p�l�a�c�e�)�,� �a�n�d� �f�o�r� �p�h�y�s�i�c�o�c�h�e�m�i�c�a�l� �e�l�e�m�e�n�t�s�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �v�e�r�y� �g�o�o�d� �c�l�a�s�s�,� �a� �g�o�o�d

�c�l�a�s�s� �w�a�s� �i�n�t�r�o�d�u�c�e�d�,� �l�e�a�v�i�n�g� �t�h�e� �o�t�h�e�r� �s�t�a�t�e�s� �a�s� �"�b�e�l�o�w� �g�o�o�d�"�,� �w�i�t�h�o�u�t� �f�u�r�t�h�e�r� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n�.

�T�h�e� �W�F�D�'�s� �d�e�f�i�n�i�t�i�o�n�s� �o�f� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �c�l�a�s�s�e�s� �t�h�e�m�s�e�l�v�e�s� �a�r�e� �c�l�o�s�e� �t�o� �a� �t�a�u�t�o�l�o�g�y� �a�n�d� �c�a�n� �b�e� �r�e�d�u�c�e�d� �t�o� �t�h�e� �p�r�i�n�c�i�p�l�e� �t�h�a�t� �v�e�r�y� �g�o�o�d

�e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �i�s� �a� �s�t�a�t�u�s� �t�h�a�t� �i�s� �v�e�r�y� �g�o�o�d�,� �g�o�o�d� �s�t�a�t�u�s� �i�s� �s�l�i�g�h�t�l�y� �w�o�r�s�e� �b�u�t� �s�t�i�l�l� �g�o�o�d�,� �m�o�d�e�r�a�t�e� �s�t�a�t�u�s� �d�e�v�i�a�t�e�s� �f�r�o�m� �v�e�r�y� �g�o�o�d� �s�t�a�t�u�s� �t�o� �a

�m�o�d�e�r�a�t�e� �d�e�g�r�e�e�,� �a�n�d� �s�o� �o�n�.� �D�e�s�p�i�t�e� �t�h�e� �l�a�r�g�e� �e�x�p�a�n�s�i�o�n� �o�f� �t�h�e� �a�n�n�e�x� �o�n� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s�,� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �p�r�o�v�i�s�i�o�n� �i�n� �p�r�a�c�t�i�c�e� �i�s� �t�h�a�t� �i�t

�w�i�l�l� �b�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �v�a�l�u�e�s� �o�f� �e�c�o�l�o�g�i�c�a�l� �q�u�a�l�i�t�y� �r�a�t�i�o�s�(�E�Q�R�s�)�,� �a�n�d� �t�h�e�s�e� �w�i�l�l� �b�e� �s�e�t� �b�y� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s� �a�n�d� �t�h�e�n� �i�n�t�e�r�c�a�l�i�b�r�a�t�e�d� �a�m�o�n�g

�t�h�e�m�.

�I�t� �i�s� �a�l�s�o� �w�o�r�t�h� �n�o�t�i�n�g� �t�h�a�t� �t�h�e� �W�a�t�e�r� �F�r�a�m�e�w�o�r�k� �D�i�r�e�c�t�i�v�e� �i�s� �a� �r�a�t�h�e�r� �h�e�t�e�r�o�g�e�n�e�o�u�s� �d�o�c�u�m�e�n�t�.� �I�n� �s�o�m�e� �p�l�a�c�e�s� �i�t� �i�s� �v�e�r�y� �v�a�g�u�e�,� �i�n� �k�e�e�p�i�n�g

�w�i�t�h� �i�t�s� �f�r�a�m�e�w�o�r�k� �n�a�t�u�r�e�,� �w�h�i�l�e� �i�n� �o�t�h�e�r�s� �(�e�s�p�e�c�i�a�l�l�y� �i�n� �t�h�e� �a�n�n�e�x�e�s�)� �i�t� �i�s� �s�o� �d�e�t�a�i�l�e�d� �t�h�a�t� �i�t�s� �r�e�g�u�l�a�t�i�o�n�s� �e�n�d� �u�p� �i�n� �r�e�g�u�l�a�t�i�o�n�s�,� �n�o�t� �l�a�w�s�.� �T�h�e

�f�r�a�m�e�w�o�r�k� �p�a�r�t� �r�e�f�e�r�s� �m�o�r�e� �t�h�a�n� �o�n�c�e� �t�o� �t�h�e� �s�o�-�c�a�l�l�e�d� �"�f�r�a�m�e�w�o�r�k�"�.� �c�o�m�m�o�n� �s�e�n�s�e�,� �w�h�i�c�h� �u�n�f�o�r�t�u�n�a�t�e�l�y� �p�r�o�v�e�s� �t�o� �b�e� �a�n� �i�n�e�f�f�e�c�t�i�v�e

�c�r�i�t�e�r�i�o�n� �w�h�e�n� �t�h�e�r�e� �i�s� �a� �n�e�e�d� �t�o� �a�g�r�e�e� �o�n� �a� �c�o�m�m�o�n� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �a� �p�r�o�v�i�s�i�o�n� �i�n� �a� �g�r�o�u�p� �o�f� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s�.

�W�h�y� �t�h�e� �c�o�n�f�u�s�i�o�n�,� �o�r� �h�o�w� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �r�e�l�a�t�e�s� �t�o� �c�h�e�m�i�c�a�l� �s�t�a�t�u�s� �a�n�d� �v�i�c�e

�v�e�r�s�a

�H�y�d�r�o�b�i�o�l�o�g�y� �s�p�e�c�i�a�l�i�s�t�s�,� �w�h�o� �o�f�t�e�n� �d�e�a�l� �w�i�t�h� �i�s�s�u�e�s� �o�f� �h�y�d�r�o�c�h�e�m�i�s�t�r�y� �o�f� �n�u�t�r�i�e�n�t�s�,� �a�n�d� �m�u�c�h� �l�e�s�s� �f�r�e�q�u�e�n�t�l�y� �(�o�r� �n�o�t� �a�t� �a�l�l�)� �w�i�t�h� �i�n�d�u�s�t�r�i�a�l

�p�o�l�l�u�t�i�o�n�,� �h�a�d� �a�n� �i�m�p�o�r�t�a�n�t� �c�o�n�t�r�i�b�u�t�i�o�n� �t�o� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �t�h�e� �d�i�r�e�c�t�i�v�e�.� �H�y�d�r�o�c�h�e�m�i�s�t�s�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �r�a�r�e�l�y� �d�e�a�l� �w�i�t�h� �i�s�s�u�e�s� �o�f

�h�y�d�r�o�b�i�o�l�o�g�y�.� �H�e�n�c�e�,� �t�h�e� �s�o�l�u�t�i�o�n�s� �f�o�r� �g�r�o�u�p�s� �o�f� �p�h�y�s�i�c�o�c�h�e�m�i�c�a�l� �p�a�r�a�m�e�t�e�r�s� �i�n� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �a�s�s�e�s�s�m�e�n�t� �a�n�d� �c�h�e�m�i�c�a�l� �p�a�r�a�m�e�t�e�r�s� �i�n

�t�h�e� �c�h�e�m�i�c�a�l� �s�t�a�t�u�s� �a�s�s�e�s�s�m�e�n�t� �a�r�e� �s�t�r�o�n�g�l�y� �i�n�c�o�n�s�i�s�t�e�n�t�.� �H�y�d�r�o�m�o�r�p�h�o�l�o�g�y� �a�l�s�o� �r�e�c�e�i�v�e�d� �l�e�s�s� �a�t�t�e�n�t�i�o�n� �t�h�a�n� �o�t�h�e�r� �e�l�e�m�e�n�t�s� �o�f� �t�h�e



�a�s�s�e�s�s�m�e�n�t�.

�T�h�e� �g�a�p� �b�e�t�w�e�e�n� �t�h�e� �e�x�p�e�r�t�s� �o�n� �t�h�e� �h�y�d�r�o�b�i�o�l�o�g�y� �a�n�d� �r�e�l�a�t�e�d� �h�y�d�r�o�c�h�e�m�i�s�t�r�y�,� �a�s� �w�e�l�l� �a�s� �e�x�p�e�r�t�s� �i�n� �t�h�e� �f�i�e�l�d�.� �p�o�l�l�u�t�a�n�t�s�,� �f�a�m�i�l�i�a�r� �w�i�t�h

�h�y�d�r�o�b�i�o�l�o�g�y� �m�a�i�n�l�y� �i�n� �a�n� �e�c�o�t�o�x�i�c�o�l�o�g�i�c�a�l� �c�o�n�t�e�x�t�,� �c�a�n� �a�l�s�o� �b�e� �s�e�e�n� �i�n� �u�n�c�l�e�a�r� �r�e�c�o�r�d�s� �o�f� �t�h�e� �i�n�t�e�r�r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �e�c�o�l�o�g�i�c�a�l� �a�n�d� �c�h�e�m�i�c�a�l

�s�t�a�t�u�s� �o�r� �p�o�l�l�u�t�a�n�t�s� �t�h�a�t� �d�i�d� �n�o�t� �m�a�k�e� �i�t� �t�o� �t�h�e� �l�i�s�t� �o�f� �p�r�i�o�r�i�t�y� �s�u�b�s�t�a�n�c�e�s�.� �S�o�m�e� �r�e�c�o�r�d�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e�s�e� �a�r�e� �s�e�p�a�r�a�t�e� �e�n�t�i�t�i�e�s�,� �w�h�i�l�e� �o�t�h�e�r�s

�s�u�g�g�e�s�t� �t�h�a�t� �t�h�e�s�e� �p�o�l�l�u�t�a�n�t�s� �a�f�f�e�c�t� �n�o�t� �o�n�l�y� �t�h�e� �c�h�e�m�i�c�a�l� �b�u�t� �a�l�s�o� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s�.

�F�i�n�a�l�l�y�,� �t�h�e� �p�a�r�a�m�e�t�e�r� �l�i�s�t�s� �f�o�r� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �i�n�c�l�u�d�e�d� �p�o�l�l�u�t�a�n�t�s� �d�e�f�i�n�e�d� �a�s� �b�a�s�i�n�-�s�p�e�c�i�f�i�c�,� �w�h�i�c�h� �i�n� �a�l�m�o�s�t� �a�l�l� �a�s�p�e�c�t�s� �r�e�s�e�m�b�l�e

�p�o�l�l�u�t�a�n�t�s� �c�o�n�s�i�d�e�r�e�d� �i�n� �t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �o�f� �c�h�e�m�i�c�a�l� �s�t�a�t�u�s�.� �T�h�i�s� �w�i�l�l� �p�r�o�b�a�b�l�y� �b�e� �c�h�a�n�g�e�d� �i�n� �t�h�e� �u�p�c�o�m�i�n�g� �r�e�v�i�s�i�o�n� �o�f� �t�h�e� �W�F�D�,� �a�n�d

�c�h�e�m�i�c�a�l� �s�t�a�t�u�s� �w�i�l�l� �h�e�n�c�e�f�o�r�t�h� �b�e� �c�o�n�d�i�t�i�o�n�e�d� �b�y� �a�l�l� �p�o�l�l�u�t�a�n�t�s�,� �n�o�t� �j�u�s�t� �p�r�i�o�r�i�t�y� �s�u�b�s�t�a�n�c�e�s�.� �I�n� �c�o�n�t�r�a�s�t�,� �t�h�e� �p�h�y�s�i�c�o�c�h�e�m�i�c�a�l� �e�l�e�m�e�n�t�s� �o�f

�e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �w�i�l�l� �i�n�c�l�u�d�e� �o�n�l�y� �t�h�o�s�e� �s�u�b�s�t�a�n�c�e�s� �t�h�a�t� �a�r�e� �k�e�y� �t�o� �e�c�o�s�y�s�t�e�m� �f�u�n�c�t�i�o�n�i�n�g�,� �n�o�t� �p�o�l�l�u�t�a�n�t�s�.

�A�s�s�i�s�t�a�n�c�e� �p�a�c�k�a�g�e�,� �o�r� �C�I�S� �W�o�r�k�i�n�g� �G�r�o�u�p�s

�T�h�e� �W�a�t�e�r� �F�r�a�m�e�w�o�r�k� �D�i�r�e�c�t�i�v�e� �w�a�s� �p�a�s�s�e�d� �o�n� �O�c�t�o�b�e�r� �2�3�,� �2�0�0�0�,� �a�n�d� �c�a�m�e� �i�n�t�o� �f�o�r�c�e� �o�n� �D�e�c�e�m�b�e�r� �2�2� �o�f� �t�h�e� �s�a�m�e� �y�e�a�r�.� �I�t� �w�a�s� �o�b�v�i�o�u�s� �t�o

�e�x�p�e�r�t�s� �f�r�o�m� �t�h�e� �b�e�g�i�n�n�i�n�g� �t�h�a�t� �i�t� �d�i�d� �n�o�t� �c�o�n�t�a�i�n� �a�l�l� �t�h�e� �a�s�p�e�c�t�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �p�r�o�p�e�r� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �O�n� �t�h�e� �d�a�y� �t�h�e� �d�i�r�e�c�t�i�v�e� �w�a�s� �p�a�s�s�e�d�,

�a�n� �i�n�f�o�r�m�a�l� �m�e�e�t�i�n�g� �o�f� �w�a�t�e�r� �d�i�r�e�c�t�o�r�s� �f�r�o�m� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s� �a�n�d� �N�o�r�w�a�y� �o�u�t�l�i�n�e�d� �a� �j�o�i�n�t� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�y� �(

�C�o�m�m�o�n� �I�m�p�l�e�m�e�n�t�a�t�i�o�n� �S�t�r�a�t�e�g�y

�,� �C�I�S�)�,� �f�i�n�a�l�l�y� �a�d�o�p�t�e�d� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n� �o�n� �M�a�y� �2�,� �2�0�0�1�.� �I�t� �e�s�t�a�b�l�i�s�h�e�d� �1�0� �b�a�s�i�c� �t�o�p�i�c�s� �f�o�r� �t�h�e� �f�i�r�s�t� �p�h�a�s�e� �o�f� �t�h�e� �W�F�D

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �p�r�o�c�e�s�s�,� �w�h�i�c�h� �w�e�r�e� �t�o� �b�e� �a�d�d�r�e�s�s�e�d� �b�y� �e�x�p�e�r�t� �w�o�r�k�i�n�g� �g�r�o�u�p�s�.� �T�h�e� �w�o�r�k�i�n�g� �g�r�o�u�p�s� �w�e�r�e� �s�e�t� �u�p� �b�e�t�w�e�e�n� �2�0�0�0� �a�n�d� �2�0�0�1�,

�w�i�t�h� �n�u�m�b�e�r�s� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �e�a�c�h� �i�s�s�u�e�,� �a�n�d� �t�h�e� �n�u�m�b�e�r�i�n�g� �d�o�e�s� �n�o�t� �f�o�l�l�o�w� �t�h�e� �c�h�r�o�n�o�l�o�g�y� �o�f� �g�r�o�u�p� �a�p�p�o�i�n�t�m�e�n�t�s�,� �a�n�d� �i�n� �t�h�e� �c�a�s�e� �o�f

�i�s�s�u�e� �2�.�9� �i�s� �r�e�p�e�a�t�e�d�.

�A�t� �t�h�e� �e�n�d� �o�f� �2�0�0�1�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �g�r�o�u�p�s� �w�e�r�e� �a�c�t�i�v�e�:

�2�.�1� �-� �I�M�P�R�E�S�S� �(�o�n� �p�r�e�s�s�u�r�e�s� �a�n�d� �t�h�e�i�r� �i�m�p�a�c�t�)�;

�2�.�2� �-� �H�M�W�B� �(�f�o�r� �h�e�a�v�i�l�y� �m�o�d�i�f�i�e�d� �w�a�t�e�r�s�)�;

�2�.�3� �-� �R�E�F�C�O�N�D� �(�f�o�r� �r�e�f�e�r�e�n�c�e� �c�o�n�d�i�t�i�o�n�s�)�;

�2�.�4� �-� �C�O�A�S�T� �(�f�o�r� �c�o�a�s�t�a�l� �a�n�d� �t�r�a�n�s�i�t�i�o�n�a�l� �w�a�t�e�r�s�)�;

�2�.�5� �-� �I�n�t�e�r�c�a�l�i�b�r�a�t�i�o�n� �(�f�o�r� �i�n�t�e�r�c�a�l�i�b�r�a�t�i�o�n�)�;

�2�.�6� �-� �W�A�T�E�C�O� �(�f�o�r� �e�c�o�n�o�m�i�c� �a�n�a�l�y�s�i�s�)�;

�2�.�7� �-� �M�o�n�i�t�o�r�i�n�g�;

�2�.�9� �-� �P�u�b�l�i�c� �P�a�r�t�i�c�i�p�a�t�i�o�n�;

�2�.�9� �-� �P�l�a�n�n�i�n�g� �P�r�o�c�e�s�s�e�s�;

�3�.�1� �-� �G�I�S� �(�f�o�r� �g�e�o�g�r�a�p�h�i�c� �s�p�a�t�i�a�l� �i�n�f�o�r�m�a�t�i�o�n�)�.



�T�h�e� �m�a�i�n� �t�a�s�k� �o�f� �t�h�e� �g�r�o�u�p�s� �i�s� �t�o� �d�e�v�e�l�o�p� �g�u�i�d�a�n�c�e� �a�n�d� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �i�n�t�e�r�p�r�e�t�i�n�g� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �W�F�D�.� �H�o�w�e�v�e�r�,� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�i�r�s�t

�p�h�a�s�e� �o�f� �t�h�e� �d�i�r�e�c�t�i�v�e�'�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �i�t� �b�e�c�a�m�e� �c�l�e�a�r� �t�h�a�t� �f�u�r�t�h�e�r� �w�o�r�k� �w�a�s� �n�e�e�d�e�d� �t�o� �r�e�s�o�l�v�e� �a�l�l� �u�n�c�e�r�t�a�i�n�t�i�e�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f

�a�l�l� �t�h�e� �g�r�o�u�p�s� �w�e�r�e� �n�o�t� �c�o�n�t�i�n�u�e�d�,� �b�u�t� �n�e�w�,� �l�e�s�s� �n�u�m�e�r�o�u�s� �o�n�e�s� �w�e�r�e� �e�s�t�a�b�l�i�s�h�e�d� �o�n� �t�h�e�i�r� �f�o�u�n�d�a�t�i�o�n�s�.

�E�C�O�S�T�A�T� �G�r�o�u�p

�I�n� �M�a�r�c�h� �2�0�0�2�.� �A� �g�r�o�u�p� �f�o�r� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �c�o�u�n�t�r�y�'�s� �e�c�o�n�o�m�y� �w�a�s� �f�o�r�m�e�d�.� �c�r�i�t�e�r�i�a� �f�o�r� �t�h�e� �d�e�s�i�g�n�a�t�i�o�n� �o�f� �w�a�t�e�r� �b�o�d�i�e�s�,� �w�h�i�l�e� �i�n

�N�o�v�e�m�b�e�r� �o�f� �t�h�e� �s�a�m�e� �y�e�a�r�,� �t�h�e� �G�r�o�u�p� �o�n� �W�a�t�e�r� �a�n�d� �E�n�v�i�r�o�n�m�e�n�t�a�l� �P�r�o�t�e�c�t�i�o�n� �(�G�A�T�P�)� �l�a�u�n�c�h�e�d� �a� �s�t�u�d�y� �o�n� �t�h�e� �d�e�s�i�g�n�a�t�i�o�n� �o�f� �w�a�t�e�r� �b�o�d�i�e�s�.

�e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s�.� �A�t� �t�h�e� �t�i�m�e�,� �i�t� �w�a�s� �c�a�l�l�e�d� �W�o�r�k�i�n�g� �G�r�o�u�p� �2�A� �E�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �-� �E�c�o�s�t�a�t� �f�o�r� �s�h�o�r�t�.� �I�t�s� �m�a�i�n� �p�u�r�p�o�s�e� �w�a�s� �t�o� �s�u�m�m�a�r�i�z�e� �t�h�e

�w�o�r�k� �o�f� �t�h�e� �R�E�F�C�O�N�D�,� �C�O�A�S�T�,� �H�M�W�B� �a�n�d� �M�o�n�i�t�o�r�i�n�g� �g�r�o�u�p�s� �a�n�d� �d�e�v�e�l�o�p� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �w�a�t�e�r� �a�s�s�e�s�s�m�e�n�t�s�.� �F�u�l�f�i�l�l�i�n�g� �t�h�i�s� �t�a�s�k�,� �h�o�w�e�v�e�r�,� �d�i�d

�n�o�t� �e�n�d� �E�c�o�s�t�a�t�'�s� �w�o�r�k�.

�T�h�e� �g�r�o�u�p� �t�o�o�k� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�a�s�k�s�,� �a�n�d� �s�u�c�c�e�s�s�i�v�e� �t�e�r�m�s� �o�f� �o�f�f�i�c�e� �o�f� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �e�x�t�e�n�d� �i�t�s� �m�a�n�d�a�t�e� �s�o� �t�h�a�t� �i�t� �c�o�n�t�i�n�u�e�s� �t�o� �o�p�e�r�a�t�e

�t�o�d�a�y�,� �b�u�t� �u�n�d�e�r� �a� �c�h�a�n�g�e�d� �d�e�s�i�g�n�a�t�i�o�n� �(�i�t� �i�s� �n�o�w� �W�o�r�k�i�n�g� �G�r�o�u�p� �C�)�.� �A�l�o�n�g�s�i�d�e� �i�t� �a�r�e� �g�r�o�u�p�s�:� �A� �(�C�h�e�m�i�c�a�l�s�)�,� �B� �(�D�a�t�a� �I�n�f�o�r�m�a�t�i�o�n� �S�h�a�r�i�n�g�)�,� �D

�(�F�l�o�o�d�s�)�,� �E� �(�G�r�o�u�n�d�w�a�t�e�r�)�,� �F� �(�W�a�t�e�r� �R�e�u�s�e�)� �a�n�d� �G� �(�E�c�o�n�o�m�i�c�s�)�.� �T�h�e� �l�a�t�t�e�r� �h�a�s� �t�h�e� �s�t�a�t�u�s� �o�f� �a�n� �a�d�-�h�o�c� �t�h�e�m�a�t�i�c� �g�r�o�u�p� �(�A�T�G�)�.� �S�u�c�h� �g�r�o�u�p�s� �a�r�e

�s�e�t� �u�p� �o�n� �t�h�e� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �t�h�e�y� �w�i�l�l� �d�e�a�l� �w�i�t�h� �o�n�e� �t�o�p�i�c� �a�n�d� �e�n�d� �t�h�e�i�r� �a�c�t�i�v�i�t�i�e�s�,� �u�n�l�i�k�e� �g�r�o�u�p�s� �l�i�k�e� �E�c�o�s�t�a�t�,� �w�h�i�c�h� �a�r�e� �p�e�r�m�a�n�e�n�t� �b�y

�d�e�s�i�g�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �g�r�o�u�p� �f�o�r� �t�h�e� �g�r�o�u�n�d�w�a�t�e�r� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �2�0�0�4�.� �a�s� �W�o�r�k�i�n�g� �G�r�o�u�p� �C� �G�r�o�u�n�d�w�a�t�e�r� �a�n�d� �c�o�n�t�i�n�u�e�s� �t�o� �o�p�e�r�a�t�e

�t�o�d�a�y� �(�n�o�w� �a�s� �G�r�o�u�p� �E�)�.

�E�c�o�s�t�a�t�'�s� �o�n�g�o�i�n�g� �t�a�s�k� �i�s� �t�o� �o�v�e�r�s�e�e� �w�o�r�k� �o�n� �i�n�t�e�r�c�a�l�i�b�r�a�t�i�o�n� �o�f� �b�i�o�l�o�g�i�c�a�l� �i�n�d�i�c�a�t�o�r�s� �o�f� �w�a�t�e�r� �q�u�a�l�i�t�y�.� �A�l�t�h�o�u�g�h� �t�h�e� �p�r�o�c�e�s�s� �w�a�s� �s�c�h�e�d�u�l�e�d� �f�o�r

�1�8� �m�o�n�t�h�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �W�F�D�,� �i�t� �a�c�t�u�a�l�l�y� �t�o�o�k� �s�e�v�e�r�a�l� �y�e�a�r�s�,� �a�n�d� �m�e�t�h�o�d�o�l�o�g�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t�s� �a�n�d� �c�h�a�n�g�e�s� �i�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �m�e�a�n� �t�h�a�t

�f�o�r�m�e�r�l�y� �i�n�t�e�r�c�a�l�i�b�r�a�t�e�d� �m�e�t�h�o�d�s� �m�a�y� �n�e�e�d� �u�p�d�a�t�i�n�g� �a�n�d� �a�n�o�t�h�e�r� �i�n�t�e�r�c�a�l�i�b�r�a�t�i�o�n�.� �I�n�t�e�r�c�a�l�i�b�r�a�t�i�o�n� �o�f� �p�h�y�s�i�c�o�c�h�e�m�i�c�a�l� �a�n�d

�h�y�d�r�o�m�o�r�p�h�o�l�o�g�i�c�a�l� �i�n�d�i�c�a�t�o�r�s� �i�s� �n�o�t� �r�e�q�u�i�r�e�d� �b�y� �l�a�w�,� �b�u�t� �E�c�o�s�t�a�t� �i�s� �o�v�e�r�s�e�e�i�n�g� �w�o�r�k� �t�o� �h�a�r�m�o�n�i�z�e� �a� �c�o�m�m�o�n� �a�p�p�r�o�a�c�h� �t�o� �t�h�e�s�e� �i�n�d�i�c�a�t�o�r�s�.

�I�n� �i�t�s� �f�i�r�s�t� �y�e�a�r� �o�f� �o�p�e�r�a�t�i�o�n�,� �E�c�o�s�t�a�t� �m�e�t� �t�w�i�c�e�,� �a�n�d� �s�o� �a� �c�u�s�t�o�m� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �t�h�a�t� �c�o�n�t�i�n�u�e�s� �t�o� �t�h�i�s� �d�a�y�.� �S�o�m�e�t�i�m�e�s� �a�d�d�i�t�i�o�n�a�l� �t�h�e�m�a�t�i�c

�w�o�r�k�s�h�o�p�s� �a�r�e� �o�r�g�a�n�i�z�e�d�,� �s�u�c�h� �a�s� �t�h�o�s�e� �c�o�-�o�r�g�a�n�i�z�e�d� �b�y� �a�n�o�t�h�e�r� �w�o�r�k�i�n�g� �g�r�o�u�p�.� �T�h�e�r�e� �i�s� �a� �r�e�l�a�t�i�v�e�l�y� �h�i�g�h� �l�e�v�e�l� �o�f� �c�o�n�t�a�c�t� �w�i�t�h� �g�r�o�u�p�s� �o�n� �t�h�e

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �R�D�S�M�,� �e�s�p�e�c�i�a�l�l�y� �o�n� �t�h�e� �R�D�S�M�.� �g�o�o�d� �c�o�n�d�i�t�i�o�n� �(�W�o�r�k�i�n�g� �G�r�o�u�p� �G�E�S�)�,� �a�s� �t�h�e�s�e� �a�r�e� �i�n�t�e�r�s�e�c�t�i�n�g� �i�s�s�u�e�s�.� �I�n� �c�o�n�t�r�a�s�t�,

�s�u�r�p�r�i�s�i�n�g�l�y� �l�i�t�t�l�e� �w�i�t�h� �t�h�e� �C�h�e�m�i�c�a�l�s� �g�r�o�u�p� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �s�i�m�i�l�a�r� �w�a�t�e�r� �c�h�e�m�i�s�t�r�y� �i�s�s�u�e�s�.� �M�e�m�b�e�r�s� �o�f� �b�o�t�h� �g�r�o�u�p�s� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �c�a�n� �b�e

�c�o�u�n�t�e�d� �o�n� �t�h�e� �f�i�n�g�e�r�s� �o�f� �o�n�e� �h�a�n�d�.

�I�n�i�t�i�a�l�l�y�,� �E�c�o�s�t�a�t� �m�e�e�t�i�n�g�s� �w�e�r�e� �h�e�l�d� �a�t� �t�h�e� �J�R�C� �h�e�a�d�q�u�a�r�t�e�r�s� �i�n� �I�s�p�r�a�,� �p�o�s�s�i�b�l�y� �a�t� �t�h�e� �E�U� �c�o�m�p�l�e�x� �i�n� �B�r�u�s�s�e�l�s�,� �b�u�t� �f�o�r� �t�h�e� �p�a�s�t� �d�o�z�e�n� �y�e�a�r�s� �o�r

�s�o� �t�h�e�y� �h�a�v�e� �b�e�e�n� �l�o�c�a�t�e�d� �i�n� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s�.� �I� �o�r�g�a�n�i�z�e�d� �o�n�e� �s�u�c�h� �m�e�e�t�i�n�g� �o�n� �M�a�r�c�h� �1�6�-�1�7�,� �2�0�1�6� �a�t� �t�h�e� �h�e�a�d�q�u�a�r�t�e�r�s� �o�f� �t�h�e� �t�h�e�n� �M�i�n�i�s�t�r�y

�o�f� �E�n�v�i�r�o�n�m�e�n�t� �i�n� �W�a�r�s�a�w�.� �T�h�e�y� �a�r�e� �c�u�r�r�e�n�t�l�y� �o�r�g�a�n�i�z�e�d� �i�n� �h�y�b�r�i�d� �m�o�d�e�.

�C�I�S� �m�a�n�u�a�l�s� �t�o� �s�u�p�p�o�r�t� �W�F�D� �i�n�t�e�r�p�r�e�t�a�t�i�o�n

�T�h�e� �w�o�r�k� �o�f� �t�h�e� �g�r�o�u�p�s� �h�a�s� �r�e�s�u�l�t�e�d� �i�n� �g�u�i�d�e�s� �t�o� �a� �c�o�m�m�o�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� �W�F�D� �t�o� �t�h�e� �e�x�t�e�n�t� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e

�s�u�b�j�e�c�t� �o�f� �a� �g�i�v�e�n� �C�I�S� �p�r�o�j�e�c�t�,� �m�o�s�t� �o�f� �w�h�i�c�h� �w�e�r�e� �p�u�b�l�i�s�h�e�d� �i�n� �2�0�0�3�.� �G�u�i�d�e�s� �t�o� �i�n�t�e�r�p�r�e�t�i�n�g� �t�h�e� �l�a�w�,� �b�y� �d�e�f�i�n�i�t�i�o�n�,� �c�a�n�n�o�t� �i�n�t�r�o�d�u�c�e

�c�o�m�p�l�e�t�e�l�y� �n�e�w� �c�o�n�t�e�n�t�,� �s�o� �o�f�t�e�n� �i�n� �p�r�a�c�t�i�c�e� �t�h�e�i�r� �c�o�n�t�e�n�t� �i�s� �a�l�m�o�s�t� �a� �r�e�-�c�o�p�y� �o�f� �t�h�e� �l�e�g�a�l� �a�c�t�.� �I�n� �c�o�n�t�r�a�s�t�,� �C�I�S� �m�a�n�u�a�l�s� �c�o�n�t�a�i�n� �a� �l�o�t� �o�f� �t�h�e

�a�u�t�h�o�r�s�'� �o�w�n� �i�n�p�u�t�,� �a�n�d� �l�e�g�a�l� �a�n�d� �j�u�r�i�s�p�r�u�d�e�n�t�i�a�l� �l�a�n�g�u�a�g�e� �i�s� �k�e�p�t� �t�o� �a� �m�i�n�i�m�u�m�.

�S�o�m�e� �i�s�s�u�e�s� �a�r�e� �a�r�r�a�n�g�e�d� �i�n� �t�a�b�u�l�a�r� �o�r�d�e�r�,� �w�h�i�l�e� �o�t�h�e�r�s� �a�r�e� �a�c�c�o�m�p�a�n�i�e�d� �b�y� �i�l�l�u�s�t�r�a�t�i�v�e� �i�l�l�u�s�t�r�a�t�i�o�n�s�,� �w�h�i�c�h� �t�h�e� �d�i�r�e�c�t�i�v�e� �d�o�e�s� �n�o�t� �i�n�c�l�u�d�e�.

�T�h�e�s�e� �g�u�i�d�e�s� �a�r�e� �p�u�b�l�i�s�h�e�d� �w�i�t�h� �t�h�e� �c�a�v�e�a�t� �t�h�a�t� �t�h�e�y� �a�r�e� �n�o�t� �a� �s�o�u�r�c�e� �o�f� �l�a�w� �o�r� �e�v�e�n� �a�n� �o�f�f�i�c�i�a�l� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �b�u�t� �i�n

�p�r�a�c�t�i�c�e� �t�h�e�i�r� �p�r�o�v�i�s�i�o�n�s� �a�r�e� �t�a�k�e�n� �a�s� �t�h�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �W�F�D�.� �T�h�i�s� �i�s� �d�u�e� �t�o�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �f�r�o�m� �a� �m�u�l�t�i�-�s�t�a�g�e



�p�r�o�c�e�s�s� �f�o�r� �t�h�e�i�r� �a�p�p�r�o�v�a�l� �-� �f�i�r�s�t� �b�y� �a� �w�o�r�k�i�n�g� �g�r�o�u�p�,� �t�h�e�n� �b�y� �a�S�t�r�a�t�e�g�i�c� �C�o�o�r�d�i�n�a�t�i�o�n� �G�r�o�u�p� �m�a�d�e� �u�p� �o�f� �s�e�n�i�o�r� �o�f�f�i�c�i�a�l�s� �f�r�o�m� �m�e�m�b�e�r

�c�o�u�n�t�r�i�e�s�,� �a�n�d� �f�i�n�a�l�l�y� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�.

�F�r�o�m� �t�h�e� �p�o�i�n�t� �o�f� �v�i�e�w� �o�f� �t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �o�f� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �a�n�d�,� �i�n�d�i�r�e�c�t�l�y�,� �e�c�o�l�o�g�i�c�a�l� �p�o�t�e�n�t�i�a�l�,� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �m�a�n�u�a�l� �i�s� �t�h�e�O�v�e�r�a�l�l

�a�p�p�r�o�a�c�h� �t�o� �t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �o�f� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �a�n�d� �e�c�o�l�o�g�i�c�a�l� �p�o�t�e�n�t�i�a�l� �o�f� �w�a�t�e�r�s�,� �j�u�s�t� �d�e�v�e�l�o�p�e�d� �b�y� �t�h�e� �E�c�o�s�t�a�t� �g�r�o�u�p�.� �A�b�o�u�t� �5�0� �a�u�t�h�o�r�s

�p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �i�t�s� �c�r�e�a�t�i�o�n�,� �i�n�c�l�u�d�i�n�g� �D�r�.� �H�a�n�n�a� �S�o�s�z�k�a� �o�f� �t�h�e� �I�n�s�t�i�t�u�t�e� �o�f� �E�n�v�i�r�o�n�m�e�n�t�a�l� �P�r�o�t�e�c�t�i�o�n�.

�I�n� �t�r�u�t�h�,� �t�w�e�n�t�y� �y�e�a�r�s� �a�f�t�e�r� �i�t�s� �p�u�b�l�i�c�a�t�i�o�n�,� �t�h�e�r�e� �h�a�v�e� �b�e�e�n� �s�o�m�e� �c�h�a�n�g�e�s�,� �b�u�t� �t�h�e�y� �a�r�e� �n�o�t� �s�o� �g�r�e�a�t� �a�s� �t�o� �e�n�t�a�i�l� �t�h�e� �n�e�e�d� �t�o� �u�p�d�a�t�e� �i�t�.

�U�l�t�i�m�a�t�e�l�y�,� �3�8� �m�a�n�u�a�l�s� �h�a�v�e� �b�e�e�n� �p�r�o�d�u�c�e�d� �t�o� �d�a�t�e� �(�A�u�g�u�s�t� �2�0�2�3�)� �t�o� �s�u�p�p�o�r�t� �t�h�e� �p�r�o�p�e�r� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �v�a�r�i�o�u�s� �a�s�p�e�c�t�s� �o�f� �t�h�e� �W�F�D�,

�a�l�t�h�o�u�g�h� �m�o�r�e� �a�r�e� �s�t�i�l�l� �b�e�i�n�g� �w�r�i�t�t�e�n�,� �i�n�c�l�u�d�i�n�g� �t�h�o�s�e� �c�r�e�a�t�e�d� �b�y� �t�h�e� �C�h�e�m�i�c�a�l�s� �o�r� �G�r�o�u�n�d�w�a�t�e�r� �g�r�o�u�p�s�,� �a�n�d� �a� �s�e�t� �o�f� �t�h�e�m� �c�a�n� �b�e� �f�o�u�n�d� �h�e�r�e�.

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e�s�e�,� �o�t�h�e�r� �d�o�c�u�m�e�n�t�s� �r�e�l�e�v�a�n�t� �t�o� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �W�F�D� �a�r�e� �p�u�b�l�i�s�h�e�d�.� �O�n�e� �o�f� �t�h�e� �E�c�o�s�t�a�t� �G�r�o�u�p�'�s� �m�o�r�e� �i�m�p�o�r�t�a�n�t

�p�r�o�d�u�c�t�s�,� �w�h�i�c�h� �h�a�s� �n�o�t� �b�e�c�o�m�e� �a�n� �o�f�f�i�c�i�a�l� �C�I�S� �g�u�i�d�e�,� �i�s� �t�h�e� �2�0�1�9� �G�o�o�d� �P�r�a�c�t�i�c�e� �G�u�i�d�e� �f�o�r� �S�e�t�t�i�n�g� �E�n�v�i�r�o�n�m�e�n�t�a�l� �Q�u�a�l�i�t�y� �S�t�a�n�d�a�r�d�s� �f�o�r

�N�u�t�r�i�e�n�t�s�.� �a�l�o�n�g� �w�i�t�h� �t�h�e� �a�t�t�a�c�h�m�e�n�t�s�.

�W�h�o� �i�s� �b�u�i�l�d�i�n�g� �t�h�e� �E�c�o�s�t�a�t�?

�V�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �e�x�p�e�r�t�s� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �w�o�r�k� �o�f� �t�h�e� �w�o�r�k�i�n�g� �g�r�o�u�p�s�.� �T�h�e� �m�a�j�o�r�i�t�y� �a�r�e� �t�h�o�s�e� �n�o�m�i�n�a�t�e�d� �b�y� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s�.� �T�h�e�y� �m�a�y� �b�e

�w�a�t�e�r� �o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f�f�i�c�i�a�l�s� �o�r� �s�c�i�e�n�t�i�s�t�s�.� �T�h�e� �p�h�r�a�s�e� �"�m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s�"� �i�s� �a� �s�i�m�p�l�i�f�i�c�a�t�i�o�n�,� �b�e�c�a�u�s�e� �f�r�o�m� �t�h�e� �v�e�r�y

�b�e�g�i�n�n�i�n�g� �t�h�e� �W�F�D� �w�a�s� �a�d�o�p�t�e�d� �n�o�t� �o�n�l�y� �b�y� �t�h�e� �E�u�r�o�p�e�a�n� �U�n�i�o�n�,� �b�u�t� �a�l�s�o� �b�y� �N�o�r�w�a�y�.� �E�U� �c�a�n�d�i�d�a�t�e� �a�n�d� �c�o�o�p�e�r�a�t�i�n�g� �c�o�u�n�t�r�i�e�s� �s�u�c�h� �a�s

�I�c�e�l�a�n�d�,� �T�u�r�k�e�y�,� �N�o�r�t�h� �M�a�c�e�d�o�n�i�a� �a�n�d� �S�w�i�t�z�e�r�l�a�n�d� �c�a�n� �a�l�s�o� �d�e�l�e�g�a�t�e� �t�h�e�i�r� �o�w�n� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s�.

�S�i�n�c�e� �E�c�o�s�t�a�t� �i�s� �a�n� �a�d�v�i�s�o�r�y� �b�o�d�y� �t�o� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�s�s�i�o�n�,� �i�t�s� �w�o�r�k� �i�s� �o�v�e�r�s�e�e�n� �b�y� �a� �r�e�p�r�e�s�e�n�t�a�t�i�v�e� �o�f� �t�h�e� �D�i�r�e�c�t�o�r�a�t�e� �G�e�n�e�r�a�l� �f�o�r

�E�c�o�n�o�m�i�c� �a�n�d� �F�i�n�a�n�c�i�a�l� �A�f�f�a�i�r�s�.� �T�h�e� �E�n�v�i�r�o�n�m�e�n�t�a�l� �C�o�m�m�i�s�s�i�o�n� �(�a�s� �o�f� �s�p�r�i�n�g� �2�0�2�3�,� �i�t� �i�s� �D�i�a�r� �I�s�i�d�)�.� �K�e�y� �i�s� �t�h�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �E�C

�r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �i�n� �t�h�e� �f�o�r�m� �o�f� �J�o�i�n�t� �R�e�s�e�a�r�c�h� �C�e�n�t�e�r� �(�J�R�C�)� �e�x�p�e�r�t�s�.� �T�h�e� �E�u�r�o�p�e�a�n� �E�n�v�i�r�o�n�m�e�n�t� �A�g�e�n�c�y� �i�s� �a�l�s�o� �d�e�l�e�g�a�t�i�n�g� �i�t�s� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�.

�N�o�n�-�u�n�i�o�n� �o�r�g�a�n�i�z�a�t�i�o�n�s� �i�n�t�e�r�e�s�t�e�d� �i�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�,� �s�u�c�h� �a�s� �W�W�F�,� �S�e�d�-�N�e�t�,� �a�s� �w�e�l�l� �a�s� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �t�h�e

�h�y�d�r�o�p�o�w�e�r� �i�n�d�u�s�t�r�y� �o�r� �t�h�e� �E�u�r�o�p�e�a�n� �C�o�m�m�i�t�t�e�e� �f�o�r� �S�t�a�n�d�a�r�d�i�z�a�t�i�o�n� �(�C�E�N�)�,� �c�a�n� �a�l�s�o� �b�e� �a�s�s�o�c�i�a�t�e� �m�e�m�b�e�r�s�.

�F�r�o�m� �t�h�e� �E�U� �e�x�i�t� �i�n� �2�0�2�0�.� �T�h�e� �U�K� �d�o�e�s� �n�o�t� �p�o�s�t� �i�t�s� �o�w�n� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s�,� �b�u�t� �s�p�e�c�i�a�l�i�s�t�s� �f�r�o�m� �t�h�e� �c�o�u�n�t�r�y� �a�r�e� �s�t�i�l�l� �e�m�p�l�o�y�e�d� �b�y� �t�h�e� �E�C� �a�s

�i�n�d�e�p�e�n�d�e�n�t� �e�x�p�e�r�t�s�.� �R�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� �o�t�h�e�r� �w�o�r�k�i�n�g� �g�r�o�u�p�s� �a�l�s�o� �a�p�p�e�a�r� �a�t� �t�h�e� �m�e�e�t�i�n�g�s�,� �i�n�c�l�u�d�i�n�g� �t�h�o�s�e� �r�e�l�a�t�e�d� �t�o� �t�h�e� �F�r�a�m�e�w�o�r�k

�D�i�r�e�c�t�i�v�e� �o�n� �t�h�e� �E�n�v�i�r�o�n�m�e�n�t�.� �M�a�r�i�n�e� �S�t�r�a�t�e�g�y� �D�i�r�e�c�t�o�r�a�t�e� �(�M�S�D�R�)�.

�C�u�r�r�e�n�t�l�y�,� �t�h�e� �n�u�m�b�e�r� �o�f� �E�c�o�s�t�a�t� �m�e�m�b�e�r�s� �a�n�d� �o�b�s�e�r�v�e�r�s� �i�s� �s�o� �l�a�r�g�e� �(�c�l�o�s�e� �t�o� �a� �h�u�n�d�r�e�d� �p�e�o�p�l�e�)� �a�n�d� �t�h�e� �t�o�p�i�c�s� �s�o� �d�i�v�e�r�s�e� �t�h�a�t� �t�h�e� �w�o�r�k� �i�s

�c�a�r�r�i�e�d� �o�u�t� �i�n� �t�h�e�m�a�t�i�c� �s�u�b�g�r�o�u�p�s�.� �T�h�e�y� �a�r�e� �m�a�i�n�l�y� �a�t�t�e�n�d�e�d� �b�y� �e�x�p�e�r�t�s�,� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �E�c�o�s�t�a�t� �m�e�m�b�e�r�s� �t�h�e�m�s�e�l�v�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �m�u�c�h� �o�f

�E�c�o�s�t�a�t�'�s� �p�r�o�p�r�i�e�t�a�r�y� �w�o�r�k� �i�s� �c�u�r�r�e�n�t�l�y� �b�e�i�n�g� �d�o�n�e� �b�y� �t�h�e� �E�c�o�s�t�a�t� �s�u�b�g�r�o�u�p�.� �H�a�r�m�o�n�i�z�a�t�i�o�n� �o�f� �e�c�o�l�o�g�i�c�a�l� �s�t�a�t�u�s� �c�r�i�t�e�r�i�a� �f�o�r� �p�h�y�s�i�c�a�l� �a�n�d

�c�h�e�m�i�c�a�l� �e�l�e�m�e�n�t�s�.� �T�h�e� �e�x�p�e�r�t� �d�e�l�e�g�a�t�e�d� �b�y� �P�o�l�a�n�d� �t�o� �w�o�r�k� �i�n� �t�h�i�s� �g�r�o�u�p� �i�s� �n�o�t� �f�o�r�m�a�l�l�y� �a� �m�e�m�b�e�r� �o�f� �E�c�o�s�t�a�t�.

�P�o�l�a�n�d�'�s� �l�e�a�d�i�n�g� �r�e�p�r�e�s�e�n�t�a�t�i�v�e� �i�n� �E�c�o�s�t�a�t� �i�s� �a� �d�e�l�e�g�a�t�e� �f�r�o�m� �t�h�e� �C�h�i�e�f� �I�n�s�p�e�c�t�o�r�a�t�e� �o�f� �E�n�v�i�r�o�n�m�e�n�t�a�l� �P�r�o�t�e�c�t�i�o�n�.� �S�i�n�c�e� �2�0�1�3�.� �I� �h�a�v�e� �t�h�e

�p�l�e�a�s�u�r�e� �o�f� �h�o�l�d�i�n�g� �t�h�i�s� �p�o�s�i�t�i�o�n�,� �s�u�c�c�e�e�d�i�n�g� �P�r�z�e�m�y�s�l�a�w� �G�r�u�s�z�e�c�k�i�,� �c�u�r�r�e�n�t�l�y� �a� �d�i�r�e�c�t�o�r� �a�t� �P�G�W� �W�o�d�y� �P�o�l�s�k�i�e�.� �A�t� �v�a�r�i�o�u�s� �t�i�m�e�s�,� �s�u�p�p�o�r�t�i�n�g

�m�e�m�b�e�r�s� �h�a�v�e� �b�e�e�n� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �t�h�e� �K�Z�G�W� �(�n�o�w� �w�i�t�h�i�n� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �P�o�l�i�s�h� �W�a�t�e�r�s�)� �o�r� �t�h�e� �m�i�n�i�s�t�r�y� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �w�a�t�e�r

�m�a�n�a�g�e�m�e�n�t� �(�n�o�w� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �I�n�f�r�a�s�t�r�u�c�t�u�r�e�)�.

�A�t� �t�h�e� �i�n�t�e�r�s�e�c�t�i�o�n� �o�f� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �a�n�d� �s�c�i�e�n�c�e

�W�o�r�k�i�n�g� �g�r�o�u�p�s� �s�u�c�h� �a�s� �E�c�o�s�t�a�t� �a�r�e� �a� �s�p�e�c�i�f�i�c� �i�n�s�t�i�t�u�t�i�o�n� �o�p�e�r�a�t�i�n�g� �a�t� �t�h�e� �i�n�t�e�r�s�e�c�t�i�o�n� �o�f� �a�p�p�l�i�e�d� �s�c�i�e�n�c�e� �a�n�d� �g�o�v�e�r�n�m�e�n�t�.� �A�s� �a� �r�u�l�e�,



�h�y�d�r�o�b�i�o�l�o�g�i�s�t�s�,� �h�y�d�r�o�c�h�e�m�i�s�t�s� �o�r� �h�y�d�r�o�t�e�c�h�n�i�c�i�a�n�s� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �w�o�r�k� �o�f� �t�h�e�m�a�t�i�c� �s�u�b�g�r�o�u�p�s�.� �T�h�i�s� �a�p�p�l�i�e�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �t�o

�i�n�t�e�r�c�a�l�i�b�r�a�t�i�o�n� �w�o�r�k� �o�n� �b�i�o�l�o�g�i�c�a�l� �i�n�d�i�c�a�t�o�r�s� �o�f� �w�a�t�e�r� �q�u�a�l�i�t�y�,� �e�v�e�n� �i�f� �i�t� �i�s� �m�o�r�e� �w�o�r�k� �o�n� �d�a�t�a� �a�n�a�l�y�s�i�s� �t�h�a�n� �c�l�a�s�s�i�c�a�l� �h�y�d�r�o�b�i�o�l�o�g�y�.� �H�o�w�e�v�e�r�,

�t�h�e�s�e� �w�o�r�k�s� �a�r�e� �a�p�p�r�o�v�e�d� �b�y� �n�a�t�i�o�n�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �d�e�l�e�g�a�t�e�d� �f�r�o�m� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �-� �m�i�n�i�s�t�r�i�e�s� �o�r� �w�a�t�e�r� �o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�g�e�n�c�i�e�s�,� �s�u�c�h

�a�s� �t�h�e� �G�I�O�Z�.

�T�h�e� �t�w�o� �g�r�o�u�p�s� �n�e�e�d� �t�o� �c�o�m�m�u�n�i�c�a�t�e�.� �S�o� �o�f�t�e�n� �t�h�e� �m�e�m�b�e�r�s� �a�r�e� �p�e�o�p�l�e� �w�h�o� �(�l�i�k�e� �m�e�)� �w�e�n�t� �f�r�o�m� �a�c�a�d�e�m�i�a� �t�o� �a�d�m�i�n�i�s�t�r�a�t�i�o�n�.� �O�n� �t�h�e� �o�t�h�e�r

�h�a�n�d�,� �s�c�i�e�n�t�i�s�t�s� �e�m�p�l�o�y�e�d� �a�t� �i�n�s�t�i�t�u�t�e�s� �i�n�v�o�l�v�e�d� �i�n� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �r�e�s�e�a�r�c�h�,� �s�u�c�h� �a�s� �I�O�Z�-�P�I�B� �o�r� �I�M�G�W�-�P�I�B�,� �m�u�s�t� �b�e� �m�o�r�e� �f�a�m�i�l�i�a�r� �w�i�t�h� �t�h�e

�w�o�r�l�d� �o�f� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �t�h�a�n� �t�y�p�i�c�a�l� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �a�c�a�d�e�m�i�a�.� �E�c�o�s�t�a�t� �i�s� �a� �w�o�r�k�i�n�g� �g�r�o�u�p� �w�h�o�s�e� �w�o�r�k� �d�e�t�e�r�m�i�n�e�s� �t�h�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f

�l�e�g�a�l� �p�r�o�v�i�s�i�o�n�s� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �p�r�o�c�e�d�u�r�e�s�,� �b�u�t� �l�i�k�e� �f�e�w� �b�o�d�i�e�s� �o�f� �i�t�s� �k�i�n�d�,� �i�t� �i�s� �l�a�r�g�e�l�y� �i�n�f�l�u�e�n�c�e�d� �b�y� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �t�h�e� �s�c�i�e�n�t�i�f�i�c

�w�o�r�l�d�,� �e�s�p�e�c�i�a�l�l�y� �a�q�u�a�t�i�c� �e�c�o�l�o�g�y�.� �A�s� �a� �m�e�m�b�e�r� �o�f� �s�u�c�h� �a� �b�o�d�y�,� �I� �h�o�p�e� �t�h�a�t� �t�h�i�s� �c�o�o�p�e�r�a�t�i�o�n� �b�r�i�n�g�s� �g�o�o�d� �r�e�s�u�l�t�s�.



�M�A�C�R�O�A�L�G�A�E� �-� �A�N� �I�N�D�I�C�A�T�O�R� �O�F� �T�H�E� �Q�U�A�L�I�T�Y� �O�F� �S�U�B�U�R�B�A�N

�W�A�T�E�R�C�O�U�R�S�E�S� �A�C�T�I�N�G� �A�S� �S�E�W�A�G�E� �R�E�C�E�I�V�E�R�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �E�w�a� �D�a�c�e�w�i�c�z�,� �R�e�n�a�t�a� �K���d�z�i�o�r

�I�n� �P�o�l�a�n�d�,� �p�o�l�l�u�t�i�o�n� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r� �b�y� �n�u�t�r�i�e�n�t�s� �i�s� �s�t�i�l�l� �a� �v�e�r�y� �s�i�g�n�i�f�i�c�a�n�t� �p�r�o�b�l�e�m� �t�h�a�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �a�f�f�e�c�t�s� �a�q�u�a�t�i�c� �e�c�o�s�y�s�t�e�m�s� �a�n�d� �r�e�q�u�i�r�e�s

�c�o�n�t�i�n�u�o�u�s� �a�s�s�e�s�s�m�e�n�t�.� �T�h�e� �m�a�i�n� �p�u�r�p�o�s�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �m�o�n�i�t�o�r�i�n�g� �i�s� �t�o� �p�r�o�v�i�d�e� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �a�n�d� �c�h�e�m�i�c�a�l� �s�t�a�t�u�s� �o�f

�r�i�v�e�r�s�.� �T�h�i�s� �i�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �t�h�e� �p�r�o�p�e�r� �m�a�n�a�g�e�m�e�n�t� �o�f� �r�i�v�e�r� �b�a�s�i�n�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e�i�r� �p�r�o�t�e�c�t�i�o�n� �f�r�o�m� �e�u�t�r�o�p�h�i�c�a�t�i�o�n� �a�n�d� �a�n�t�h�r�o�p�o�g�e�n�i�c

�p�o�l�l�u�t�i�o�n�.� �H�o�w�e�v�e�r�,� �c�o�v�e�r�i�n�g� �a�l�l� �s�u�r�f�a�c�e� �w�a�t�e�r�s� �i�n� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �i�s� �i�m�p�o�s�s�i�b�l�e�.� �T�h�e� �f�o�c�u�s� �w�a�s� �t�h�e�r�e�f�o�r�e� �o�n� �s�m�a�l�l� �w�a�t�e�r�c�o�u�r�s�e�s�,� �w�h�o�s�e

�c�l�e�a�n�l�i�n�e�s�s� �i�s� �a�f�f�e�c�t�e�d� �b�y�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �P�o�i�n�t� �s�o�u�r�c�e�s� �o�f� �p�o�l�l�u�t�i�o�n� �e�m�i�s�s�i�o�n�s�,� �i�.�e�.� �d�i�s�c�h�a�r�g�e�s� �o�f� �t�r�e�a�t�e�d� �m�u�n�i�c�i�p�a�l� �w�a�s�t�e�w�a�t�e�r�.� �T�h�i�s� �f�a�c�t

�i�s� �p�a�r�t�i�c�u�l�a�r�l�y� �i�m�p�o�r�t�a�n�t� �i�n� �t�h�e� �f�a�c�e� �o�f� �d�w�i�n�d�l�i�n�g� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �a�n�d� �t�h�e� �c�o�n�s�e�q�u�e�n�t� �n�e�e�d� �f�o�r� �u�r�b�a�n� �a�n�d� �r�u�r�a�l� �r�e�s�i�d�e�n�t�s� �t�o� �u�s�e� �w�a�t�e�r

�s�p�a�r�i�n�g�l�y�.� �A�s� �a� �r�e�s�u�l�t�,� �t�h�e� �v�o�l�u�m�e� �o�f� �d�o�m�e�s�t�i�c� �w�a�s�t�e�w�a�t�e�r� �g�e�n�e�r�a�t�e�d� �p�e�r� �d�a�y� �i�s� �d�e�c�r�e�a�s�i�n�g�,� �b�u�t� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �t�h�e� �l�o�a�d�s� �o�f� �p�o�l�l�u�t�a�n�t�s� �i�n� �i�t

�a�r�e� �i�n�c�r�e�a�s�i�n�g�,� �a�m�o�n�g� �o�t�h�e�r�s�.� �N�i�t�r�o�g�e�n� �a�n�d� �p�h�o�s�p�h�o�r�u�s� �c�o�m�p�o�u�n�d�s�.

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t�,� �S�c�i�e�n�c�e

�T�a�g�s�:� �c�o�n�t�a�m�i�n�a�n�t�s�,� �m�a�c�r�o�a�l�g�a�e�,� �s�e�w�a�g�e�,� �s�u�r�f�a�c�e� �w�a�t�e�r�s�,� �w�a�t�e�r� �m�o�n�i�t�o�r�i�n�g



�I�n� �P�o�l�a�n�d�,� �p�o�l�l�u�t�i�o�n� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r� �b�y� �n�u�t�r�i�e�n�t�s� �i�s� �s�t�i�l�l� �a� �v�e�r�y� �s�i�g�n�i�f�i�c�a�n�t� �p�r�o�b�l�e�m� �t�h�a�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �a�f�f�e�c�t�s� �a�q�u�a�t�i�c� �e�c�o�s�y�s�t�e�m�s� �a�n�d� �r�e�q�u�i�r�e�s

�c�o�n�t�i�n�u�o�u�s� �a�s�s�e�s�s�m�e�n�t�.� �T�h�e� �m�a�i�n� �p�u�r�p�o�s�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �m�o�n�i�t�o�r�i�n�g� �i�s� �t�o� �p�r�o�v�i�d�e� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �a�n�d� �c�h�e�m�i�c�a�l� �s�t�a�t�u�s� �o�f

�r�i�v�e�r�s�.� �T�h�i�s� �i�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �t�h�e� �p�r�o�p�e�r� �m�a�n�a�g�e�m�e�n�t� �o�f� �r�i�v�e�r� �b�a�s�i�n�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e�i�r� �p�r�o�t�e�c�t�i�o�n� �f�r�o�m� �e�u�t�r�o�p�h�i�c�a�t�i�o�n� �a�n�d� �a�n�t�h�r�o�p�o�g�e�n�i�c

�p�o�l�l�u�t�i�o�n�.

�H�o�w�e�v�e�r�,� �c�o�v�e�r�i�n�g� �a�l�l� �s�u�r�f�a�c�e� �w�a�t�e�r�s� �i�n� �t�h�e� �a�s�s�e�s�s�m�e�n�t� �i�s� �i�m�p�o�s�s�i�b�l�e�.� �T�h�e� �f�o�c�u�s� �w�a�s� �t�h�e�r�e�f�o�r�e� �o�n� �s�m�a�l�l� �w�a�t�e�r�c�o�u�r�s�e�s�,� �w�h�o�s�e� �c�l�e�a�n�l�i�n�e�s�s� �i�s

�a�f�f�e�c�t�e�d� �b�y�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �P�o�i�n�t� �s�o�u�r�c�e�s� �o�f� �p�o�l�l�u�t�i�o�n� �e�m�i�s�s�i�o�n�s�,� �i�.�e�.� �d�i�s�c�h�a�r�g�e�s� �o�f� �t�r�e�a�t�e�d� �m�u�n�i�c�i�p�a�l� �w�a�s�t�e�w�a�t�e�r�.� �T�h�i�s� �f�a�c�t� �i�s

�p�a�r�t�i�c�u�l�a�r�l�y� �i�m�p�o�r�t�a�n�t� �i�n� �t�h�e� �f�a�c�e� �o�f� �d�e�c�l�i�n�i�n�g� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s�,� �a�n�d� �t�h�u�s� �t�h�e� �n�e�e�d� �f�o�r� �u�r�b�a�n� �a�n�d� �r�u�r�a�l� �r�e�s�i�d�e�n�t�s� �t�o� �u�s�e� �w�a�t�e�r� �s�p�a�r�i�n�g�l�y�.�A�s� �a

�r�e�s�u�l�t�,� �t�h�e� �v�o�l�u�m�e� �o�f� �d�o�m�e�s�t�i�c� �w�a�s�t�e�w�a�t�e�r� �g�e�n�e�r�a�t�e�d� �p�e�r� �d�a�y� �i�s� �d�e�c�r�e�a�s�i�n�g�,� �b�u�t� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �t�h�e� �l�o�a�d�s� �o�f� �p�o�l�l�u�t�a�n�t�s� �i�n� �t�h�e�m� �a�r�e

�i�n�c�r�e�a�s�i�n�g�,� �a�m�o�n�g� �o�t�h�e�r� �t�h�i�n�g�s�.� �N�i�t�r�o�g�e�n� �a�n�d� �p�h�o�s�p�h�o�r�u�s� �c�o�m�p�o�u�n�d�s�.

�O�n�e� �w�a�y� �t�o� �a�s�s�e�s�s� �t�h�e� �l�e�v�e�l� �o�f� �p�o�l�l�u�t�i�o�n� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r� �b�y� �n�u�t�r�i�e�n�t�s� �i�s� �t�o� �u�s�e� �t�h�e� �i�n�d�i�c�a�t�o�r� �r�o�l�e� �o�f� �o�r�g�a�n�i�s�m�s�.� �M�a�c�r�o�a�l�g�a�e� �a�r�e� �u�s�e�f�u�l� �h�e�r�e�.

�T�h�e�s�e� �o�r�g�a�n�i�s�m�s� �a�r�e� �v�e�r�y� �s�e�n�s�i�t�i�v�e� �i�n�d�i�c�a�t�o�r�s� �o�f� �t�r�o�p�h�y�.� �I�n� �t�h�e� �c�a�s�e� �o�f� �s�m�a�l�l� �w�a�t�e�r�c�o�u�r�s�e�s�,� �t�h�e� �i�m�p�a�c�t� �o�f� �w�a�s�t�e�w�a�t�e�r� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t

�d�i�s�c�h�a�r�g�e�s� �o�n� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�s� �m�a�n�i�f�e�s�t�e�d� �b�y� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �n�u�m�b�e�r� �o�f� �m�a�c�r�o�a�l�g�a�e� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �s�o�l�i�d� �s�u�b�s�t�r�a�t�e� �(�F�i�g�.� �1�a�)� �o�r� �f�l�o�a�t�i�n�g

�f�r�e�e�l�y� �b�e�l�o�w� �t�h�e� �w�a�t�e�r� �s�u�r�f�a�c�e� �(�F�i�g�.� �1�b�)�.� �G�o�o�d� �l�i�g�h�t�i�n�g� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �h�i�g�h� �w�a�t�e�r� �t�e�m�p�e�r�a�t�u�r�e�s� �f�u�r�t�h�e�r� �p�r�o�m�o�t�e� �t�h�e� �g�r�o�w�t�h� �o�f� �a�l�g�a�e�,� �w�h�i�c�h

�c�a�n� �o�v�e�r�g�r�o�w� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �w�a�t�e�r�c�o�u�r�s�e� �o�r� �o�c�c�u�p�y� �s�p�a�c�e� �o�n� �t�h�e� �w�a�t�e�r� �s�u�r�f�a�c�e�.

�F�i�g�.� �1�.� �M�a�c�r�o�a�l�g�a�e� �d�u�r�i�n�g� �t�h�e� �v�e�g�e�t�a�t�i�v�e� �p�e�r�i�o�d�;� �(�a�)� �o�n� �a� �c�o�n�c�r�e�t�e� �f�l�o�o�r�,� �(�b�)� �f�r�e�e� �f�l�o�a�t�i�n�g� �i�n� �w�a�t�e�r

�M�a�c�r�o�a�l�g�a�e� �m�a�y� �i�n�d�i�c�a�t�e� �w�a�t�e�r� �p�o�l�l�u�t�i�o�n� �b�y� �n�u�t�r�i�e�n�t�s

�I�n� �f�r�e�s�h�w�a�t�e�r� �e�c�o�s�y�s�t�e�m�s�,� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �e�l�e�v�a�t�e�d� �n�u�t�r�i�e�n�t� �c�o�n�c�e�n�t�r�a�t�i�o�n�s�,� �a�n� �i�n�t�e�n�s�e� �g�r�o�w�t�h� �o�f� �m�a�c�r�o�s�c�o�p�i�c� �f�i�l�a�m�e�n�t�o�u�s� �g�r�e�e�n� �a�l�g�a�e� �i�s

�o�b�s�e�r�v�e�d� �a�t� �t�h�e� �p�e�a�k� �o�f� �t�h�e� �g�r�o�w�i�n�g� �s�e�a�s�o�n�.� �T�h�e�y� �f�o�r�m� �s�i�n�g�l�e�-� �o�r� �m�u�l�t�i�-�s�p�e�c�i�e�s� �m�a�t�s� �o�f� �a�l�g�a�e� �f�r�o�m� �t�h�e� �g�e�n�e�r�a� �C�l�a�d�o�p�h�o�r�a� �s�p�.�(�b�r�a�n�c�h�)�,

�R�h�i�z�o�c�l�o�n�i�u�m� �s�p�.�(�r�h�i�z�o�c�l�o�n�i�u�m�)�a�n�d� �O�e�d�o�g�o�n�i�u�m� �s�p�.� �(�e�n�t�a�n�g�l�e�d�)�.� �M�a�c�r�o�a�l�g�a�e� �h�a�v�e� �a�n� �e�c�o�l�o�g�i�c�a�l� �a�n�d� �e�c�o�n�o�m�i�c� �i�m�p�a�c�t� �o�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.

�E�x�t�e�n�s�i�v�e� �m�a�t�s� �o�f� �f�i�l�a�m�e�n�t�o�u�s� �g�r�e�e�n� �a�l�g�a�e� �(�F�i�g�.� �1�)� �d�i�e� �o�f�f�,� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �s�i�l�t�a�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r�c�o�u�r�s�e� �a�n�d� �t�h�u�s� �r�e�d�u�c�i�n�g� �t�h�e� �o�x�y�g�e�n� �c�o�n�t�e�n�t� �o�f

�t�h�e� �w�a�t�e�r�.

�M�a�c�r�o�a�l�g�a�e� �a�r�e� �o�p�t�i�m�a�l� �b�i�o�i�n�d�i�c�a�t�o�r�s� �b�e�c�a�u�s�e� �t�h�e�y� �r�e�s�p�o�n�d� �t�o� �c�h�a�n�g�e�s� �i�n� �t�h�e� �p�h�y�s�i�c�o�c�h�e�m�i�c�a�l� �c�o�m�p�o�s�i�t�i�o�n� �o�f� �w�a�t�e�r� �o�v�e�r� �a� �m�u�c�h� �l�o�n�g�e�r� �t�i�m�e

�f�r�a�m�e� �t�h�a�n� �o�t�h�e�r� �a�q�u�a�t�i�c� �o�r�g�a�n�i�s�m�s�.� �S�p�e�c�i�e�s� �o�f� �t�h�e� �g�e�n�u�s� �C�l�a�d�o�p�h�o�r�a� �s�p�.� �(�F�i�g�.� �2�)� �d�e�v�e�l�o�p� �i�n� �h�i�g�h�l�y� �m�o�r�p�h�o�l�o�g�i�c�a�l�l�y� �t�r�a�n�s�f�o�r�m�e�d� �a�r�e�a�s� �a�n�d� �i�n

�z�e�u�t�r�o�p�h�i�c� �w�a�t�e�r�s� �w�i�t�h� �a�l�k�a�l�i�n�e� �p�H�.� �T�h�e� �g�r�o�w�t�h� �o�f� �b�r�a�n�c�h�w�o�r�t� �i�s� �m�a�i�n�l�y� �r�e�l�a�t�e�d� �t�o� �p�h�o�s�p�h�a�t�e� �p�o�l�l�u�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r�c�o�u�r�s�e�.� �S�o�m�e� �s�p�e�c�i�e�s� �o�f



�b�r�a�n�c�h�w�o�r�t� �f�o�r�m� �s�p�h�e�r�i�c�a�l� �m�a�t�s� �(�b�a�l�l�s� �u�p� �t�o� �t�e�n� �c�e�n�t�i�m�e�t�e�r�s� �i�n� �d�i�a�m�e�t�e�r�)�,� �b�u�t� �m�o�s�t� �a�r�e� �f�o�u�n�d� �a�s� �b�r�a�n�c�h�e�d� �m�a�t�s� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �g�r�o�u�n�d�,� �s�u�c�h

�a�s� �s�t�o�n�e�s�.

�F�i�g�.� �2�.� �C�l�a�d�o�p�h�o�r�a� �s�p�.�i�n� �m�a�c�r�o�s�c�o�p�i�c� �i�m�a�g�e�s�;� �(�a�)� �g�e�n�e�r�a�l� �v�i�e�w� �o�f� �t�h�e� �m�o�l�d�,� �(�b�)� �c�e�l�l�s� �e�x�p�a�n�d�e�d� �t�e�n�t�a�c�u�l�a�r�l�y� �a�t� �o�n�e� �e�n�d

�S�p�e�c�i�e�s� �o�f� �t�h�e� �g�e�n�u�s� �R�h�i�z�o�c�l�o�n�i�u�m� �s�p�.� �T�h�e�y� �a�r�e� �c�a�l�l�e�d� �g�r�e�e�n� �c�o�t�t�o�n�m�o�u�t�h�s� �b�e�c�a�u�s�e� �t�h�e�i�r� �m�o�t�t�l�e�s� �s�t�i�c�k� �t�o�g�e�t�h�e�r� �i�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �w�a�t�t�l�e�-�l�i�k�e

�a�n�d� �c�u�r�l�y� �s�t�r�u�c�t�u�r�e�s� �w�h�e�n� �t�h�e�y� �e�m�e�r�g�e� �f�r�o�m� �t�h�e� �w�a�t�e�r� �(�F�i�g�.� �3�a�)�.� �T�h�e�s�e� �m�a�c�r�o�a�l�g�a�e� �a�r�e� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �t�h�e� �a�b�s�e�n�c�e� �o�r� �o�n�l�y� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f

�b�r�a�n�c�h�i�n�g� �(�F�i�g�.� �3�b�)�,� �w�h�i�c�h� �s�e�r�v�e� �t�o� �a�t�t�a�c�h� �t�h�e�m�s�e�l�v�e�s� �t�o� �t�h�e� �s�u�b�s�t�r�a�t�e�.� �R�h�i�z�o�c�l�o�n�i�u�m� �s�p�.� �P�r�e�f�e�r�s� �z�e�u�t�r�o�p�h�i�c� �s�t�i�l�l� �o�r� �s�l�o�w�-�m�o�v�i�n�g� �w�a�t�e�r�s�,

�w�h�e�r�e� �i�t� �a�t�t�a�c�h�e�s� �i�t�s�e�l�f� �t�o� �t�h�e� �b�o�t�t�o�m� �o�r� �f�l�o�a�t�s� �f�r�e�e�l�y� �i�n� �t�h�e� �w�a�t�e�r�'�s� �d�e�p�t�h�s�,� �f�o�r�m�i�n�g� �c�o�m�p�a�c�t� �m�a�t�s�.

�F�i�g�.� �3�.� �R�h�i�z�o�c�l�o�n�i�u�m� �s�p�.�i�n� �m�a�c�r�o�s�c�o�p�i�c� �i�m�a�g�i�n�g�;� �(�a�)� �g�e�n�e�r�a�l� �v�i�e�w� �o�f� �t�h�e� �m�o�l�d�,� �(�b�)� �l�a�c�k� �o�f� �c�e�l�l� �b�r�a�n�c�h�i�n�g

�W�h�a�t� �d�o�e�s� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �m�a�c�r�o�a�l�g�a�e� �t�e�l�l� �u�s�?

�T�h�e� �p�r�e�s�e�n�c�e� �o�f� �f�i�l�a�m�e�n�t�o�u�s� �g�r�e�e�n� �a�l�g�a�e� �m�a�y� �i�n�d�i�c�a�t�e� �s�u�b�o�p�t�i�m�a�l� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �w�a�s�t�e�w�a�t�e�r� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t� �i�n� �t�e�r�m�s� �o�f� �n�u�t�r�i�e�n�t� �r�e�m�o�v�a�l�.

�I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �c�u�r�r�e�n�t� �P�o�l�i�s�h� �r�e�g�u�l�a�t�i�o�n�s�,� �w�h�i�c�h� �s�p�e�c�i�f�y� �t�h�e� �p�e�r�m�i�s�s�i�b�l�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �b�i�o�g�e�n�i�c� �c�o�m�p�o�u�n�d�s� �o�r� �t�h�e� �m�i�n�i�m�u�m

�p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e�i�r� �r�e�d�u�c�t�i�o�n� �i�n� �t�r�e�a�t�e�d� �d�o�m�e�s�t�i�c� �o�r� �m�u�n�i�c�i�p�a�l� �w�a�s�t�e�w�a�t�e�r� �d�i�s�c�h�a�r�g�e�d� �t�o� �w�a�t�e�r� �o�r� �l�a�n�d�,� �r�e�f�e�r� �t�h�e�s�e� �v�a�l�u�e�s� �t�o� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t�s

�a�b�o�v�e� �2�,�0�0�0� �p�.�e�.� �(�R�e�g�u�l�a�t�i�o�n� �o�f� �t�h�e� �M�i�n�i�s�t�e�r� �o�f� �M�a�r�i�t�i�m�e� �a�n�d� �I�n�l�a�n�d� �W�a�t�e�r�w�a�y�s� �o�f� �J�u�l�y� �1�2�,� �2�0�1�9�)�.� �H�e�n�c�e�,� �n�i�t�r�o�g�e�n� �a�n�d� �p�h�o�s�p�h�o�r�u�s� �l�o�a�d�s

�f�l�o�w�i�n�g� �i�n�t�o� �w�a�t�e�r�c�o�u�r�s�e�s� �f�r�o�m� �s�m�a�l�l� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t�s� �c�a�n� �b�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e�d�.� �T�h�i�s� �i�s� �b�e�c�o�m�i�n�g� �e�s�p�e�c�i�a�l�l�y� �d�a�n�g�e�r�o�u�s� �i�n� �t�h�e� �f�a�c�e� �o�f� �a

�w�a�r�m�i�n�g� �c�l�i�m�a�t�e� �a�n�d� �d�e�c�r�e�a�s�i�n�g� �p�r�e�c�i�p�i�t�a�t�i�o�n�.

�I�n� �t�h�e� �d�r�y�i�n�g� �b�e�d�s� �o�f� �s�m�a�l�l� �w�a�t�e�r�c�o�u�r�s�e�s�,� �w�h�i�c�h� �a�r�e� �t�h�e� �r�e�c�i�p�i�e�n�t�s� �o�f� �w�a�s�t�e�w�a�t�e�r� �f�r�o�m� �s�u�b�u�r�b�a�n� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t�s� �s�e�r�v�i�n�g� �f�e�w�e�r� �t�h�a�n� �2�,�0�0�0

�r�e�s�i�d�e�n�t�s�,� �t�h�e�r�e� �i�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�n�c�r�e�a�s�e� �i�n� �p�o�l�l�u�t�a�n�t� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �a�s� �a� �r�e�s�u�l�t� �o�f� �d�e�c�l�i�n�i�n�g� �f�l�o�w�s�.� �D�r�i�e�d� �m�a�t�s� �o�f� �m�a�c�r�o�a�l�g�a�e� �o�f� �t�h�e� �g�e�n�u�s

�C�l�a�d�o�p�h�o�r�a� �s�p�.� �c�a�n� �a�l�s�o� �b�e� �o�b�s�e�r�v�e�d� �i�n� �t�h�e�m�.� �a�n�d� �R�h�i�z�o�c�l�o�n�i�u�m� �s�p�.

�O�t�h�e�r� �a�l�g�a�e� �a�r�e� �a�l�s�o� �f�o�u�n�d� �i�n� �w�a�t�e�r�c�o�u�r�s�e�s� �t�h�a�t� �r�e�c�e�i�v�e� �w�a�s�t�e�w�a�t�e�r� �f�r�o�m� �l�a�r�g�e�r� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t�s�,� �w�h�e�r�e� �t�h�e� �p�.�e�.� �i�s� �b�e�t�w�e�e�n� �9�9�9�9� �a�n�d� �2�0�,�0�0�0

�a�n�d� �i�n�c�r�e�a�s�e�d� �r�e�m�o�v�a�l� �o�f� �n�u�t�r�i�e�n�t�s� �o�c�c�u�r�s�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �C�l�a�d�o�p�h�o�r�a� �s�p�.� �a�n�d� �R�h�i�z�o�c�l�o�n�i�u�m� �s�p�.�,� �w�h�i�c�h� �a�r�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �h�i�g�h�l�y

�m�o�r�p�h�o�l�o�g�i�c�a�l�l�y� �t�r�a�n�s�f�o�r�m�e�d� �s�i�t�e�s�,� �m�a�c�r�o�a�l�g�a�e� �o�f� �t�h�e� �g�e�n�u�s� �A�u�d�o�i�n�e�l�l�a� �s�p�.�,� �w�h�i�c�h� �o�c�c�u�r� �i�n� �w�a�t�e�r�s� �w�i�t�h� �l�o�w� �l�e�v�e�l�s� �o�f� �d�i�s�s�o�l�v�e�d� �p�h�o�s�p�h�a�t�e� �a�n�d

�n�i�t�r�a�t�e�,� �a�r�e� �o�b�s�e�r�v�e�d� �i�n� �t�h�e� �r�e�c�e�i�v�i�n�g� �c�h�a�n�n�e�l�.

�T�h�e� �d�i�s�c�h�a�r�g�e� �o�f� �w�a�s�t�e�w�a�t�e�r� �i�n�t�o� �r�e�c�e�i�v�i�n�g� �b�o�d�i�e�s� �i�n� �s�u�b�u�r�b�a�n� �a�r�e�a�s� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�s�s�u�e�,� �e�s�p�e�c�i�a�l�l�y� �b�e�c�a�u�s�e� �o�f� �t�h�e� �l�a�c�k� �o�f



�s�t�a�n�d�a�r�d�s� �f�o�r� �t�h�e� �r�e�m�o�v�a�l� �o�f� �n�u�t�r�i�e�n�t�s� �t�h�a�t�,� �w�h�e�n� �t�h�e�y� �e�n�t�e�r� �r�e�c�e�i�v�i�n�g� �b�o�d�i�e�s�,� �a�f�f�e�c�t� �t�h�e� �q�u�a�l�i�t�y� �o�f� �i�t�s� �w�a�t�e�r�s�.� �T�h�e� �n�e�g�a�t�i�v�e� �i�m�p�a�c�t� �o�f� �p�o�l�l�u�t�i�o�n

�c�a�n� �b�e� �s�t�u�d�i�e�d� �b�y� �s�u�c�c�e�s�s�f�u�l�l�y� �u�s�i�n�g� �i�n�d�i�c�a�t�o�r� �o�r�g�a�n�i�s�m�s� �s�u�c�h� �a�s� �m�a�c�r�o�a�l�g�a�e�.� �A�n�a�l�y�s�i�s� �o�f� �t�h�e�i�r� �s�p�e�c�i�e�s� �c�o�m�p�o�s�i�t�i�o�n� �a�n�d� �a�s�s�e�m�b�l�a�g�e� �s�t�r�u�c�t�u�r�e

�a�l�l�o�w�s� �n�o�t� �o�n�l�y� �t�o� �m�o�n�i�t�o�r� �t�h�e� �c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� �r�e�c�e�i�v�e�r�s�,� �b�u�t� �c�a�n� �a�l�s�o� �b�e� �h�e�l�p�f�u�l� �i�n� �d�e�v�e�l�o�p�i�n�g� �m�e�a�s�u�r�e�s� �t�o� �i�m�p�r�o�v�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �a�q�u�a�t�i�c

�e�c�o�s�y�s�t�e�m�s� �o�f� �s�m�a�l�l� �s�u�b�u�r�b�a�n� �w�a�t�e�r�c�o�u�r�s�e�s�.



�T�H�E� �H�Y�D�R�O�L�O�G�I�C�A�L� �C�Y�C�L�E� �I�N� �T�H�E� �E�R�A� �O�F� �T�H�E� �A�N�T�H�R�O�P�O�C�E�N�E� �-

�D�O�E�S� �T�H�E� �W�A�T�E�R� �C�Y�C�L�E� �S�C�H�E�M�E� �N�E�E�D� �R�E�V�I�S�I�O�N�?
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �A�g�n�i�e�s�z�k�a� �K�o�l�a�d�a

�"�T�h�e� �r�a�i�n� �g�l�i�s�t�e�n�e�d� �o�n� �r�o�o�f�t�o�p�s� �a�n�d� �t�u�r�r�e�t�s�,� �n�o�t� �r�e�a�l�i�z�i�n�g� �w�h�a�t� �a� �s�w�a�r�m�i�n�g�,� �h�a�t�e�f�u�l� �w�o�r�l�d� �i�t� �w�a�s� �f�a�l�l�i�n�g� �o�n�.� �T�h�e� �m�o�r�e� �f�o�r�t�u�n�a�t�e� �r�a�i�n�s� �f�e�l�l� �o�n

�s�h�e�e�p� �i�n� �t�h�e� �m�o�u�n�t�a�i�n�s�,� �r�u�s�t�l�e�d� �q�u�i�e�t�l�y� �a�m�o�n�g� �t�h�e� �f�o�r�e�s�t�s� �o�r� �-� �a� �b�i�t� �i�n�c�e�s�t�u�o�u�s�l�y� �-� �s�p�l�a�s�h�e�d� �t�h�e� �s�u�r�f�a�c�e� �o�f� �t�h�e� �s�e�a� �w�i�t�h� �d�r�o�p�s�.� �T�h�e� �r�a�i�n� �f�a�l�l�i�n�g

�o�n� �A�n�k�h�-�M�o�r�p�o�r�k� �w�a�s� �b�r�i�n�g�i�n�g� �t�r�o�u�b�l�e� �o�n� �i�t�s� �o�w�n�.� �I�n� �A�n�k�h�-�M�o�r�p�o�r�k� �t�h�e�y� �d�i�d� �t�e�r�r�i�b�l�e� �t�h�i�n�g�s� �w�i�t�h� �w�a�t�e�r�.� �D�r�i�n�k�i�n�g� �w�a�s� �o�n�l�y� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f

�h�e�r� �p�r�o�b�l�e�m�s�.�"� �T�e�r�r�y� �P�r�a�t�c�h�e�t�t� �W�a�t�c�h� �o�u�t�!� �G�u�a�r�d�!� �(�t�r�a�n�s�l�a�t�e�d� �b�y� �P�i�o�t�r� �W�.� �C�h�o�l�e�w�a�)

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �O�n�e�t�,� �S�c�i�e�n�c�e

�T�a�g�s�:� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e�,� �p�r�e�c�i�p�i�t�a�t�i�o�n�,� �w�a�t�e�r� �c�y�c�l�e�,� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s



�"�T�h�e� �r�a�i�n� �g�l�i�s�t�e�n�e�d� �o�n� �r�o�o�f�t�o�p�s� �a�n�d� �t�u�r�r�e�t�s�,� �n�o�t� �r�e�a�l�i�z�i�n�g� �w�h�a�t� �a� �s�w�a�r�m�i�n�g�,� �h�a�t�e�f�u�l� �w�o�r�l�d� �i�t� �w�a�s� �f�a�l�l�i�n�g� �o�n�.� �T�h�e� �m�o�r�e� �f�o�r�t�u�n�a�t�e� �r�a�i�n�s� �f�e�l�l� �o�n� �s�h�e�e�p� �i�n

�t�h�e� �m�o�u�n�t�a�i�n�s�,� �r�u�s�t�l�e�d� �q�u�i�e�t�l�y� �a�m�o�n�g� �t�h�e� �f�o�r�e�s�t�s� �o�r� �-� �a� �b�i�t� �i�n�c�e�s�t�u�o�u�s�l�y� �-� �s�p�l�a�s�h�e�d� �t�h�e� �s�u�r�f�a�c�e� �o�f� �t�h�e� �s�e�a� �w�i�t�h� �d�r�o�p�s�.� �T�h�e� �r�a�i�n� �f�a�l�l�i�n�g� �o�n� �A�n�k�h�-�M�o�r�p�o�r�k

�w�a�s� �b�r�i�n�g�i�n�g� �t�r�o�u�b�l�e� �o�n� �i�t�s� �o�w�n�.� �I�n� �A�n�k�h�-�M�o�r�p�o�r�k� �t�h�e�y� �d�i�d� �t�e�r�r�i�b�l�e� �t�h�i�n�g�s� �w�i�t�h� �w�a�t�e�r�.� �D�r�i�n�k�i�n�g� �w�a�s� �j�u�s�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �h�e�r� �p�r�o�b�l�e�m�s�.�"

�T�e�r�r�y� �P�r�a�t�c�h�e�t�t� �G�u�a�r�d�!� �G�u�a�r�d�!� �(�t�r�a�n�s�l�a�t�e�d� �b�y� �P�i�o�t�r� �W�.� �C�h�o�l�e�w�a�)

�D�o� �y�o�u� �r�e�m�e�m�b�e�r� �f�r�o�m� �y�o�u�r� �g�e�o�g�r�a�p�h�y� �l�e�s�s�o�n�s� �t�h�e� �d�i�a�g�r�a�m� �o�f� �t�h�e� �w�a�t�e�r� �c�y�c�l�e� �i�n� �n�a�t�u�r�e�?� �B�a�s�i�c�a�l�l�y�,� �i�t� �w�a�s� �a� �f�a�i�r�l�y� �s�i�m�p�l�e� �d�i�a�g�r�a�m�,� �s�h�o�w�i�n�g

�t�h�e� �e�v�a�p�o�r�a�t�i�o�n� �o�f� �w�a�t�e�r� �f�r�o�m� �t�h�e� �o�c�e�a�n� �i�n�t�o� �t�h�e� �a�t�m�o�s�p�h�e�r�e�,� �i�t�s� �c�o�n�d�e�n�s�a�t�i�o�n�,� �p�r�e�c�i�p�i�t�a�t�i�o�n� �a�s� �r�a�i�n�,� �a�n�d� �u�n�d�e�r�g�r�o�u�n�d� �a�n�d� �s�u�r�f�a�c�e� �r�u�n�o�f�f

�b�a�c�k� �i�n�t�o� �t�h�e� �o�c�e�a�n�.� �W�a�t�e�r� �i�n� �i�t�s� �v�a�r�i�o�u�s� �s�t�a�t�e�s� �o�f� �a�g�g�r�e�g�a�t�i�o�n� �m�o�v�e�s� �t�h�r�o�u�g�h� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�s� �a� �r�e�s�u�l�t� �o�f� �p�h�y�s�i�c�a�l� �p�r�o�c�e�s�s�e�s� �s�u�c�h� �a�s

�e�v�a�p�o�t�r�a�n�s�p�i�r�a�t�i�o�n� �(�f�i�e�l�d� �e�v�a�p�o�r�a�t�i�o�n�,� �w�h�i�c�h� �i�n�c�l�u�d�e�s� �t�r�a�n�s�p�i�r�a�t�i�o�n� �a�n�d� �e�v�a�p�o�r�a�t�i�o�n�)�,� �c�o�n�d�e�n�s�a�t�i�o�n�,� �p�r�e�c�i�p�i�t�a�t�i�o�n�,� �i�n�f�i�l�t�r�a�t�i�o�n�,� �s�u�r�f�a�c�e

�r�u�n�o�f�f� �o�r� �g�r�o�u�n�d�w�a�t�e�r� �o�u�t�f�l�o�w�.� �I�n� �e�x�t�r�e�m�e� �t�e�r�m�s�,� �t�h�e� �e�s�s�e�n�c�e� �o�f� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e� �i�s� �t�h�e� �e�v�a�p�o�r�a�t�i�o�n� �o�f� �m�o�i�s�t�u�r�e� �i�n� �o�n�e� �p�l�a�c�e� �a�n�d� �i�t�s

�p�r�e�c�i�p�i�t�a�t�i�o�n� �i�n� �a�n�o�t�h�e�r�.

�H�o�w�e�v�e�r�,� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e� �i�n� �r�e�a�l�i�t�y� �i�s� �a� �m�u�c�h� �m�o�r�e� �c�o�m�p�l�e�x� �s�y�s�t�e�m�,� �a�n�d� �p�r�o�p�e�r� �r�e�c�o�g�n�i�t�i�o�n� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �t�h�a�t� �c�o�n�d�i�t�i�o�n� �i�t� �i�s

�e�s�s�e�n�t�i�a�l� �t�o� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �c�h�a�l�l�e�n�g�e�s� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�h�a�n�g�e� �(�i�n�c�l�u�d�i�n�g� �c�l�i�m�a�t�e�)� �a�n�d� �h�u�m�a�n� �i�n�t�e�r�f�e�r�e�n�c�e� �w�i�t�h� �t�h�e� �E�a�r�t�h�'�s� �w�a�t�e�r

�r�e�s�o�u�r�c�e�s�.

�H�o�w� �m�u�c�h� �w�a�t�e�r� �w�h�e�r�e�?

�T�h�e� �a�m�o�u�n�t� �o�f� �w�a�t�e�r� �o�n� �E�a�r�t�h� �i�s� �r�e�l�a�t�i�v�e�l�y� �c�o�n�s�t�a�n�t� �a�t� �1�.�3�8�6� �b�i�l�l�i�o�n� �k�m�3� �,� �b�u�t� �i�t�s� �s�h�a�r�e� �i�n� �d�i�f�f�e�r�e�n�t� �s�t�a�t�e�s� �o�f� �m�a�t�t�e�r� �(�l�i�q�u�i�d�,� �v�a�p�o�r�,� �i�c�e�)� �a�n�d� �f�o�r�m�s

�(�i�c�e� �r�e�s�e�r�v�o�i�r�s�,� �f�r�e�s�h� �a�n�d� �s�a�l�t� �w�a�t�e�r� �r�e�s�e�r�v�o�i�r�s�,� �a�t�m�o�s�p�h�e�r�i�c� �o�r� �s�o�i�l� �w�a�t�e�r�)� �v�a�r�i�e�s� �d�e�p�e�n�d�i�n�g� �o�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�d�i�t�i�o�n�s�.

�C�l�a�s�s�i�c�a�l� �d�i�a�g�r�a�m�s� �o�f� �t�h�e� �E�a�r�t�h�'�s� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �a�p�p�r�o�x�.� �9�7�%� �o�f� �t�h�e� �r�e�s�o�u�r�c�e� �i�s� �s�a�l�t� �w�a�t�e�r�,� �s�t�o�r�e�d� �i�n� �t�h�e� �s�e�a�s� �a�n�d� �o�c�e�a�n�s�.� �O�t�h�e�r

�a�p�p�r�o�x�.� �3�%� �(�2�.�5� �m�i�l�l�i�o�n� �k�m�3�)� �i�s� �f�r�e�s�h�w�a�t�e�r�,� �w�h�i�c�h� �i�s� �6�8�%� �s�t�o�r�e�d� �i�n� �g�l�a�c�i�e�r�s�,� �i�c�e� �s�h�e�e�t�s� �a�n�d� �p�e�r�m�a�f�r�o�s�t�,� �a�n�d� �3�0�%� �i�s� �u�n�d�e�r�g�r�o�u�n�d�.� �S�u�r�f�a�c�e

�f�r�e�s�h�w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �i�n� �r�i�v�e�r�s�,� �l�a�k�e�s�,� �s�w�a�m�p�s� �a�n�d� �m�a�r�s�h�e�s� �a�r�e� �a�b�o�u�t� �9�3�,�0�0�0�.� �k�m�3�,� �w�h�i�c�h� �i�s� �o�n�l�y� �a� �p�a�l�t�r�y� �f�r�a�c�t�i�o�n� �o�f� �t�h�e� �E�a�r�t�h�'�s� �t�o�t�a�l� �w�a�t�e�r

�r�e�s�o�u�r�c�e�s�.� �N�e�v�e�r�t�h�e�l�e�s�s�,� �r�i�v�e�r�s� �a�n�d� �l�a�k�e�s� �a�r�e� �t�h�e� �p�r�i�m�a�r�y� �s�o�u�r�c�e� �o�f� �w�a�t�e�r� �i�n� �p�e�o�p�l�e�'�s� �d�a�i�l�y� �l�i�v�e�s� �.

�A�v�a�i�l�a�b�l�e� �e�s�t�i�m�a�t�e�s� �s�a�y� �t�h�a�t� �o�n�l�y� �a�b�o�u�t� �5�7�7�,�0�0�0� �a�r�e� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e� �p�e�r� �y�e�a�r�.� �k�m�3� �o�f�w�a�t�e�r� �,� �i�.�e�.� �0�.�0�4�%� �o�f� �t�h�e� �t�o�t�a�l� �v�o�l�u�m�e� �o�f

�t�h�e� �h�y�d�r�o�s�p�h�e�r�e�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �o�n�l�y� �p�a�r�t� �o�f� �t�h�e� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �c�i�r�c�u�l�a�t�e� �i�n� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e�,� �w�h�i�l�e� �d�e�e�p�e�r� �g�r�o�u�n�d�w�a�t�e�r�,� �p�a�r�t� �o�f� �t�h�e

�i�c�e� �s�h�e�e�t�s� �o�r� �t�h�e� �d�e�e�p� �z�o�n�e�s� �o�f� �t�h�e� �A�l�l�-�o�c�e�a�n� �m�a�y� �n�o�t� �e�n�t�e�r� �t�h�e� �c�y�c�l�e� �a�t� �a�l�l�.� �A� �k�e�y� �r�o�l�e� �i�s� �p�l�a�y�e�d� �b�y� �t�h�e� �o�c�e�a�n�,� �f�r�o�m� �t�h�e� �s�u�r�f�a�c�e� �o�f� �w�h�i�c�h� �8�6�%� �o�f

�g�l�o�b�a�l� �e�v�a�p�o�r�a�t�i�o�n� �o�c�c�u�r�s� �a�n�d� �w�h�i�c�h� �t�a�k�e�s� �i�n� �a�p�p�r�o�x�.� �8�0�%� �o�f� �t�h�e� �p�r�e�c�i�p�i�t�a�t�i�o�n� �(�s�o� �i�t� �h�a�s� �a� �n�e�g�a�t�i�v�e� �w�a�t�e�r� �b�a�l�a�n�c�e�)�.� �F�r�o�m� �t�h�e� �e�v�a�p�o�r�a�t�i�o�n� �o�f

�a�l�l� �w�a�t�e�r� �o�n� �E�a�r�t�h�,� �9�0�%� �o�f� �w�a�t�e�r� �v�a�p�o�r� �e�n�t�e�r�s� �t�h�e� �a�t�m�o�s�p�h�e�r�e�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �1�0�%� �i�s� �t�h�e� �r�e�s�u�l�t� �o�f� �e�v�a�p�o�r�a�t�i�o�n� �(�e�v�a�p�o�r�a�t�i�o�n� �f�r�o�m� �t�h�e� �g�r�o�u�n�d�)

�a�n�d� �t�r�a�n�s�p�i�r�a�t�i�o�n� �(�d�r�a�i�n�a�g�e� �o�f� �w�a�t�e�r� �b�y� �p�l�a�n�t�s�)�.

�M�a�n� �m�o�d�i�f�i�e�s� �t�h�e� �w�a�t�e�r� �c�y�c�l�e

�T�h�e� �w�a�t�e�r� �c�y�c�l�e� �i�s� �d�r�i�v�e�n� �b�y� �t�w�o� �n�a�t�u�r�a�l� �f�o�r�c�e�s�:� �s�o�l�a�r� �e�n�e�r�g�y�,� �w�h�i�c�h� �c�a�u�s�e�s� �w�a�t�e�r� �t�o� �e�v�a�p�o�r�a�t�e� �i�n�t�o� �t�h�e� �a�t�m�o�s�p�h�e�r�e�,� �a�n�d� �t�h�e� �f�o�r�c�e� �o�f� �g�r�a�v�i�t�y�,

�w�h�i�c�h� �a�l�l�o�w�s� �w�a�t�e�r� �t�o� �f�a�l�l� �f�r�o�m� �c�l�o�u�d�s� �a�s� �p�r�e�c�i�p�i�t�a�t�i�o�n� �a�n�d� �f�l�o�w� �d�o�w�n� �t�h�e� �d�r�a�i�n�a�g�e� �b�a�s�i�n� �o�v�e�r� �l�a�n�d�,� �u�n�d�e�r� �t�h�e� �s�u�r�f�a�c�e� �a�n�d� �d�o�w�n�s�t�r�e�a�m�.

�H�u�m�a�n� �u�s�e� �a�l�s�o� �h�a�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�m�p�a�c�t� �o�n� �w�h�e�r�e� �a�n�d� �i�n� �w�h�a�t� �q�u�a�n�t�i�t�i�e�s� �w�a�t�e�r� �i�s� �s�t�o�r�e�d� �a�n�d� �h�o�w� �i�t� �c�i�r�c�u�l�a�t�e�s�.� �M�a�n� �r�e�g�u�l�a�t�e�s� �a�n�d� �c�h�a�n�g�e�s� �t�h�e

�c�o�u�r�s�e� �o�f� �r�i�v�e�r�s�,� �b�u�i�l�d�s� �d�a�m�s�,� �d�r�a�i�n�s� �w�e�t�l�a�n�d�s�.

�A�b�o�u�t�t�h�r�e�e�-�q�u�a�r�t�e�r�s� �o�f� �t�h�e� �E�a�r�t�h�'�s� �i�c�e�-�f�r�e�e� �s�u�r�f�a�c�e� �h�a�s� �b�e�e�n� �t�r�a�n�s�f�o�r�m�e�d� �b�y� �a�c�t�i�v�i�t�i�e�s� �s�u�c�h� �a�s� �a�g�r�i�c�u�l�t�u�r�e�,� �d�e�f�o�r�e�s�t�a�t�i�o�n� �a�n�d� �d�r�a�i�n�a�g�e�,� �s�i�g�n�i�f�i�c�a�n�t�l�y

�a�f�f�e�c�t�i�n�g� �e�v�a�p�o�t�r�a�n�s�p�i�r�a�t�i�o�n�,� �g�r�o�u�n�d�w�a�t�e�r� �r�e�c�h�a�r�g�e�,� �c�h�a�n�g�e�s� �i�n� �r�i�v�e�r� �f�l�o�w� �r�a�t�e�s� �a�n�d� �p�r�e�c�i�p�i�t�a�t�i�o�n� �a�t� �t�h�e� �c�o�n�t�i�n�e�n�t�a�l� �s�c�a�l�e�.� �M�a�n� �d�r�a�w�s� �w�a�t�e�r



�f�r�o�m� �r�i�v�e�r�s�,� �l�a�k�e�s�,� �s�u�r�f�a�c�e� �a�n�d� �g�r�o�u�n�d�w�a�t�e�r� �b�o�d�i�e�s� �f�o�r� �d�o�m�e�s�t�i�c� �s�u�p�p�l�y�,� �a�g�r�i�c�u�l�t�u�r�a�l� �i�r�r�i�g�a�t�i�o�n�,� �l�i�v�e�s�t�o�c�k� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �i�n�d�u�s�t�r�i�a�l

�a�c�t�i�v�i�t�i�e�s� �s�u�c�h� �a�s� �m�i�n�i�n�g�,� �p�o�w�e�r� �g�e�n�e�r�a�t�i�o�n� �a�n�d� �a�q�u�a�c�u�l�t�u�r�e�.

�A� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �i�n�f�l�u�e�n�c�e� �o�n� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e� �i�s� �c�l�i�m�a�t�e� �c�h�a�n�g�e�.� �C�h�a�n�g�i�n�g� �p�r�e�c�i�p�i�t�a�t�i�o�n� �p�a�t�t�e�r�n�s� �(�c�h�a�n�g�e� �i�n� �f�r�e�q�u�e�n�c�y� �a�n�d� �i�n�t�e�n�s�i�t�y�)�,

�w�h�i�c�h� �d�e�t�e�r�m�i�n�e� �t�h�e� �o�c�c�u�r�r�e�n�c�e� �o�f� �e�x�t�r�e�m�e� �e�v�e�n�t�s� �s�u�c�h� �a�s� �d�r�o�u�g�h�t�s� �a�n�d� �f�l�o�o�d�s�,� �a�s� �w�e�l�l� �a�s� �r�i�s�i�n�g� �s�e�a� �a�n�d� �o�c�e�a�n� �l�e�v�e�l�s�,� �m�o�d�i�f�y� �t�h�e� �a�m�o�u�n�t� �o�f

�w�a�t�e�r� �a�n�d� �i�t�s� �c�i�r�c�u�l�a�t�i�o�n� �t�i�m�e�.� �T�h�e� �p�r�i�m�a�r�y� �r�e�a�s�o�n� �f�o�r� �t�h�e� �i�n�t�e�n�s�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r� �c�y�c�l�e� �i�s� �t�h�e� �i�n�c�r�e�a�s�e�d� �a�m�o�u�n�t� �o�f� �g�r�e�e�n�h�o�u�s�e� �g�a�s�e�s� �t�h�a�t

�l�e�a�d� �t�o� �t�h�e� �h�e�a�t�i�n�g� �o�f� �t�h�e� �a�t�m�o�s�p�h�e�r�e�.� �A�c�c�o�r�d�i�n�g� �t�o� �a� �p�h�y�s�i�c�a�l� �l�a�w�,� �d�e�s�c�r�i�b�e�d� �b�y� �t�h�e� �C�l�a�u�s�i�u�s�-�C�l�a�p�e�y�r�o�n� �e�q�u�a�t�i�o�n�,� �t�h�e� �s�a�t�u�r�a�t�e�d� �v�a�p�o�r

�p�r�e�s�s�u�r�e� �i�n�c�r�e�a�s�e�s� �b�y� �7�%� �w�h�e�n� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �i�n�c�r�e�a�s�e�s� �b�y� �1�°�C�.� �A�n� �i�n�c�r�e�a�s�e� �i�n� �a�t�m�o�s�p�h�e�r�i�c� �t�e�m�p�e�r�a�t�u�r�e� �i�s� �t�h�e�r�e�f�o�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a

�h�i�g�h�e�r� �p�r�o�p�o�r�t�i�o�n� �o�f� �w�a�t�e�r� �v�a�p�o�r� �i�n� �t�h�e� �a�t�m�o�s�p�h�e�r�e�,� �w�h�i�c�h� �a�f�f�e�c�t�s� �e�v�a�p�o�r�a�t�i�o�n� �a�n�d� �p�r�e�c�i�p�i�t�a�t�i�o�n�.

�H�u�m�a�n�s� �a�l�s�o� �a�f�f�e�c�t� �w�a�t�e�r� �q�u�a�l�i�t�y�.� �I�n� �a�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �u�r�b�a�n� �a�r�e�a�s�,� �i�r�r�i�g�a�t�i�o�n� �a�n�d� �r�a�i�n�f�a�l�l� �c�a�u�s�e� �f�e�r�t�i�l�i�z�e�r�s� �a�n�d� �p�e�s�t�i�c�i�d�e�s� �t�o� �l�e�a�c�h� �i�n�t�o� �r�i�v�e�r�s

�a�n�d� �g�r�o�u�n�d�w�a�t�e�r�.� �S�u�r�f�a�c�e� �r�u�n�o�f�f� �c�a�r�r�i�e�s� �c�h�e�m�i�c�a�l�s�,� �s�e�d�i�m�e�n�t� �a�n�d� �o�t�h�e�r� �p�o�l�l�u�t�a�n�t�s� �t�h�a�t� �e�n�t�e�r� �r�i�v�e�r�s� �a�n�d� �l�a�k�e�s�.� �P�o�w�e�r� �p�l�a�n�t�s� �a�n�d� �f�a�c�t�o�r�i�e�s

�r�e�t�u�r�n� �h�e�a�t�e�d� �a�n�d� �p�o�l�l�u�t�e�d� �w�a�t�e�r� �t�o� �r�i�v�e�r�s�.� �C�l�i�m�a�t�e� �c�h�a�n�g�e� �i�s� �a�l�s�o� �c�o�n�t�r�i�b�u�t�i�n�g� �t�o� �t�h�e� �d�e�t�e�r�i�o�r�a�t�i�o�n� �o�f� �w�a�t�e�r� �q�u�a�l�i�t�y�.� �F�o�r� �t�h�e� �w�a�t�e�r� �c�y�c�l�e� �i�t�s�e�l�f�,

�i�t�s� �q�u�a�l�i�t�y� �m�a�y� �n�o�t� �m�a�t�t�e�r� �m�u�c�h�,� �b�u�t� �f�o�r� �i�t�s� �a�v�a�i�l�a�b�i�l�i�t�y� �f�o�r� �s�p�e�c�i�f�i�c� �h�u�m�a�n� �n�e�e�d�s�,� �i�t� �d�o�e�s�.

�H�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e� �t�o� �b�e� �r�e�v�i�s�e�d

�H�u�m�a�n� �i�n�t�e�r�f�e�r�e�n�c�e� �i�n� �t�h�e� �w�a�t�e�r� �c�y�c�l�e� �h�a�s� �m�a�d�e� �t�h�e� �r�e�g�i�o�n�a�l� �a�n�d� �g�l�o�b�a�l� �w�a�t�e�r� �c�y�c�l�e� �m�o�d�e�l�s� �u�s�e�d� �s�o� �f�a�r� �o�b�s�o�l�e�t�e� �a�n�d� �n�o� �l�o�n�g�e�r� �a�u�t�h�o�r�i�t�a�t�i�v�e�.

�T�h�i�s� �t�h�e�s�i�s� �w�a�s� �v�e�r�i�f�i�e�d� �b�y� �r�e�s�e�a�r�c�h�e�r�s� �f�r�o�m� �a�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� �t�e�a�m� �l�e�d� �b�y� �B�e�n�j�a�m�i�n� �W�.� �A�b�b�o�t�t� �o�f� �B�r�i�g�h�a�m� �Y�o�u�n�g� �U�n�i�v�e�r�s�i�t�y�,� �U�S�A�.� �T�h�e�y

�r�e�v�i�e�w�e�d� �n�e�a�r�l�y� �h�a�l�f� �a� �t�h�o�u�s�a�n�d� �p�u�b�l�i�c�a�t�i�o�n�s� �o�n� �t�h�e� �g�l�o�b�a�l� �w�a�t�e�r� �c�y�c�l�e� �d�i�a�g�r�a�m� �a�n�d� �a�n�a�l�y�z�e�d� �m�o�r�e� �t�h�a�n� �a� �h�u�n�d�r�e�d� �E�n�g�l�i�s�h�-�l�a�n�g�u�a�g�e

�d�i�a�g�r�a�m�s� �f�r�o�m� �t�e�x�t�b�o�o�k�s�,� �p�e�e�r�-�r�e�v�i�e�w�e�d� �a�r�t�i�c�l�e�s�,� �g�o�v�e�r�n�m�e�n�t� �m�a�t�e�r�i�a�l�s� �a�n�d� �o�n�l�i�n�e� �s�o�u�r�c�e�s�.

�F�o�r� �e�a�c�h�,� �t�h�e�y� �q�u�a�n�t�i�f�i�e�d� �d�e�t�a�i�l�e�d� �m�e�t�r�i�c�s�,� �i�n�c�l�u�d�i�n�g� �b�i�o�m�e�,� �s�c�i�e�n�t�i�f�i�c� �f�i�e�l�d�,� �a�n�d� �t�h�e� �n�u�m�b�e�r�,� �s�i�z�e� �a�n�d� �p�r�o�p�o�r�t�i�o�n� �o�f� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �a�n�d� �t�h�e�i�r

�f�l�o�w�.� �T�h�e�y� �a�l�s�o� �c�o�m�p�a�r�e�d� �a�p�p�r�o�x�.� �3�5�0� �w�a�t�e�r� �c�y�c�l�e� �d�i�a�g�r�a�m�s� �f�r�o�m� �1�2� �c�o�u�n�t�r�i�e�s� �(�a�v�a�i�l�a�b�l�e� �i�n� �n�a�t�i�o�n�a�l� �l�a�n�g�u�a�g�e�s�)�.� �T�h�e�y� �p�u�b�l�i�s�h�e�d� �t�h�e�i�r� �r�e�s�u�l�t�s

�i�n� �2�0�1�9�.� �I�n� �t�h�e� �p�a�g�e�s� �o�f� �N�a�t�u�r�e� �G�e�o�s�c�i�e�n�c�e� �.� �T�h�e�y� �a�l�s�o� �i�n�c�l�u�d�e�d� �m�a�n�y� �i�n�t�e�r�v�e�n�i�n�g� �o�b�s�e�r�v�a�t�i�o�n�s� �a�n�d� �t�h�o�u�g�h�t�s� �i�n� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �c�o�m�m�e�n�t�a�r�y

�t�h�a�t� �a�p�p�e�a�r�e�d� �i�n� �H�y�d�r�o�l�o�g�i�c�a�l� �P�r�o�c�e�s�s�e�s� �t�h�a�t� �s�a�m�e� �y�e�a�r� �.

�T�h�e� �a�u�t�h�o�r�s� �f�o�u�n�d� �t�h�a�t� �a�s� �m�a�n�y� �a�s� �9�5�%� �o�f� �t�h�e� �d�i�a�g�r�a�m�s� �d�e�p�i�c�t�e�d� �a� �s�i�n�g�l�e� �c�a�t�c�h�m�e�n�t� �a�r�e�a� �w�i�t�h�o�u�t� �c�o�n�s�i�d�e�r�i�n�g� �t�h�e� �i�n�t�e�r�r�e�l�a�t�i�o�n�s�h�i�p�s� �o�f

�d�i�f�f�e�r�e�n�t� �r�i�v�e�r� �b�a�s�i�n� �a�r�e�a�s�,� �o�n�l�y� �1�5�%� �t�o�o�k� �i�n�t�o� �a�c�c�o�u�n�t� �t�h�e� �h�u�m�a�n� �i�m�p�a�c�t� �o�n� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e�,� �a�n�d� �o�n�l�y� �2�%� �r�e�f�e�r�r�e�d� �t�o� �l�i�n�k�s� �t�o� �c�l�i�m�a�t�e

�c�h�a�n�g�e�,� �w�a�t�e�r� �p�o�l�l�u�t�i�o�n� �o�r� �l�a�n�d� �c�o�v�e�r� �c�h�a�n�g�e�s�.

�A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �a�u�t�h�o�r�s�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a�p�p�e�a�r�i�n�g� �i�n� �t�h�e� �p�u�b�l�i�c� �s�p�a�c�e� �a�b�o�u�t� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �f�r�e�s�h� �w�a�t�e�r� �f�o�r� �p�e�o�p�l�e� �i�s� �f�a�r� �o�v�e�r�e�s�t�i�m�a�t�e�d�,

�w�h�i�c�h� �h�a�s� �t�h�r�e�e� �m�a�i�n� �r�e�a�s�o�n�s�.� �F�i�r�s�t�,� �i�n� �t�e�r�m�s� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r�,� �t�h�e� �d�i�a�g�r�a�m�s� �d�o� �n�o�t� �d�i�s�t�i�n�g�u�i�s�h� �b�e�t�w�e�e�n� �t�h�e� �d�i�v�i�s�i�o�n� �o�f� �l�a�k�e�s� �i�n�t�o� �s�a�l�i�n�e� �a�n�d

�f�r�e�s�h� �(�w�h�i�l�e� �h�a�l�f� �o�f� �t�h�e�i�r� �g�l�o�b�a�l� �v�o�l�u�m�e� �i�s� �s�a�l�i�n�e�)� �a�n�d� �t�h�e� �d�i�v�i�s�i�o�n� �o�f� �g�r�o�u�n�d�w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �i�n�t�o� �r�e�n�e�w�a�b�l�e� �a�n�d� �n�o�n�-�r�e�n�e�w�a�b�l�e� �(�9�7�%� �o�f

�g�r�o�u�n�d�w�a�t�e�r� �s�h�o�u�l�d� �b�e� �c�o�n�s�i�d�e�r�e�d� �u�n�u�s�a�b�l�e� �d�u�e� �t�o� �i�t�s� �i�n�s�u�f�f�i�c�i�e�n�t� �r�a�t�e� �o�f� �r�e�n�e�w�a�l� �o�r� �h�i�g�h� �s�a�l�i�n�i�t�y�)�.� �Q�u�a�n�t�i�t�a�t�i�v�e� �d�i�a�g�r�a�m�s� �u�s�u�a�l�l�y� �g�a�v�e� �t�h�e

�t�o�t�a�l� �v�o�l�u�m�e� �o�f� �t�h�e�s�e� �r�e�s�e�r�v�o�i�r�s� �(�f�o�r� �e�x�a�m�p�l�e�,� �0�.�1�9� �m�i�l�l�i�o�n� �k�m�3� �o�f� �w�a�t�e�r� �i�n� �l�a�k�e�s� �a�n�d� �2�2�.�6� �m�i�l�l�i�o�n� �k�m�3� �o�f� �g�r�o�u�n�d�w�a�t�e�r�)�,� �w�h�i�c�h� �g�r�o�s�s�l�y� �o�v�e�r�s�t�a�t�e�s

�t�h�e� �a�c�t�u�a�l� �f�r�e�s�h�w�a�t�e�r� �r�e�s�o�u�r�c�e�s�.

�S�e�c�o�n�d�,� �n�o� �d�i�a�g�r�a�m�s� �i�n�d�i�c�a�t�e�d� �f�r�e�s�h�w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �a�c�t�u�a�l�l�y� �a�v�a�i�l�a�b�l�e� �f�o�r� �h�u�m�a�n� �u�s�e�,� �w�h�e�n� �i�n� �f�a�c�t� �t�h�e�y� �a�c�c�o�u�n�t� �f�o�r� �l�e�s�s� �t�h�a�n� �1�0�%� �o�f� �a�n�n�u�a�l

�l�a�n�d� �p�r�e�c�i�p�i�t�a�t�i�o�n� �a�n�d� �2�5�%� �o�f� �a�n�n�u�a�l� �r�i�v�e�r� �r�u�n�o�f�f�.� �O�n�l�y� �5�%� �o�f� �f�r�e�s�h� �g�r�o�u�n�d�w�a�t�e�r� �c�a�n� �b�e� �e�x�t�r�a�c�t�e�d� �i�n� �a� �w�a�y� �t�h�a�t� �d�o�e�s� �n�o�t� �u�p�s�e�t� �t�h�e

�h�y�d�r�o�l�o�g�i�c�a�l� �b�a�l�a�n�c�e�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �g�l�o�b�a�l�l�y� �a�v�a�i�l�a�b�l�e� �a�n�d� �s�u�s�t�a�i�n�a�b�l�e� �b�l�u�e� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �a�r�e� �o�n�l�y� �f�r�o�m� �5�,�0�0�0�.� �U�p� �t�o� �9�,�0�0�0�.� �k�m�3� �p�e�r� �y�e�a�r�,

�w�h�i�c�h� �i�s� �a�l�a�r�m�i�n�g�l�y� �c�l�o�s�e� �t�o� �c�u�r�r�e�n�t� �e�s�t�i�m�a�t�e�s� �o�f� �g�l�o�b�a�l� �c�o�n�s�u�m�p�t�i�o�n�,� �r�e�m�a�i�n�i�n�g� �a�t� �b�e�t�w�e�e�n� �3�,�8�0�0� �a�n�d� �3�,�8�0�0�.� �U�p� �t�o� �5�,�0�0�0�.� �k�m�3� �p�e�r� �y�e�a�r�.

�T�h�i�r�d�,� �i�g�n�o�r�i�n�g� �m�a�n�'�s� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �t�h�e� �s�o�-�c�a�l�l�e�d� �"�g�r�e�e�n�"�.� �g�r�a�y� �w�a�t�e�r� �(�w�a�t�e�r� �n�e�e�d�e�d� �t�o� �d�i�l�u�t�e� �t�h�e� �p�o�l�l�u�t�a�n�t� �l�o�a�d� �t�o� �b�a�c�k�g�r�o�u�n�d



�c�o�n�c�e�n�t�r�a�t�i�o�n�s� �a�n�d� �t�h�e� �r�e�q�u�i�r�e�d� �q�u�a�l�i�t�y� �s�t�a�n�d�a�r�d�)�,� �t�h�e� �d�i�a�g�r�a�m�s� �n�o�t� �o�n�l�y� �d�e�p�i�c�t�e�d� �l�e�s�s� �t�h�a�n� �t�h�e� �a�c�t�u�a�l� �h�u�m�a�n� �i�m�p�a�c�t� �o�n� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l

�c�y�c�l�e�,� �b�u�t� �a�l�s�o� �o�v�e�r�e�s�t�i�m�a�t�e�d� �p�o�t�e�n�t�i�a�l�l�y� �a�v�a�i�l�a�b�l�e� �r�e�s�o�u�r�c�e�s� �b�y� �3�0� �t�o� �5�0�%�.

�W�h�y� �a�r�e� �w�a�t�e�r� �c�y�c�l�e� �d�i�a�g�r�a�m�s� �i�m�p�o�r�t�a�n�t�?

�S�o�m�e�o�n�e� �m�i�g�h�t� �a�s�k� �w�h�a�t� �a�l�l� �t�h�e� �f�u�s�s� �i�s� �a�b�o�u�t�.� �W�e�l�l�,� �w�a�t�e�r� �c�y�c�l�e� �d�i�a�g�r�a�m�s� �n�o�t� �o�n�l�y� �p�r�e�s�e�n�t� �o�u�r� �k�n�o�w�l�e�d�g�e� �a�n�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e

�h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e�,� �b�u�t� �a�l�s�o� �s�h�a�p�e� �s�o�c�i�e�t�y�'�s� �a�t�t�i�t�u�d�e� �t�o� �w�a�t�e�r� �a�n�d� �t�h�e� �p�r�o�b�l�e�m� �o�f� �i�t�s� �a�v�a�i�l�a�b�i�l�i�t�y�.� �S�i�n�c�e� �t�h�e�y� �h�a�v�e� �b�e�e�n� �a�v�a�i�l�a�b�l�e� �a�n�d� �w�i�d�e�l�y

�u�s�e�d� �s�i�n�c�e� �a�t� �l�e�a�s�t� �t�h�e� �1�9�3�0�s�,� �w�h�y� �d�o� �t�h�e�y� �c�o�n�t�a�i�n� �s�o� �m�a�n�y� �b�a�s�i�c� �e�r�r�o�r�s�,� �a�n�d� �d�o� �t�h�e�s�e� �e�r�r�o�r�s� �c�o�n�t�r�i�b�u�t�e� �t�o� �p�o�o�r� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�?

�T�h�e� �s�y�n�t�h�e�s�i�s� �p�e�r�f�o�r�m�e�d� �b�y� �A�b�b�o�t�t� �a�n�d� �c�o�-�a�u�t�h�o�r�s� �r�e�v�e�a�l�e�d� �t�h�e� �n�e�e�d� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �r�e�v�i�s�i�o�n� �o�f� �m�a�n�y� �w�a�t�e�r� �r�e�s�o�u�r�c�e� �a�n�d� �f�l�o�w� �e�s�t�i�m�a�t�e�s�.

�S�u�c�h� �a�n� �u�p�d�a�t�e� �i�s� �p�o�s�s�i�b�l�e� �t�h�a�n�k�s� �t�o� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�u�r�v�e�y� �a�n�d� �a�n�a�l�y�t�i�c�a�l� �t�e�c�h�n�i�q�u�e�s�,� �s�u�c�h� �a�s� �r�e�m�o�t�e� �s�e�n�s�i�n�g� �a�n�d� �m�o�d�e�l�i�n�g�,� �w�h�i�c�h

�e�n�a�b�l�e� �m�o�r�e� �p�r�e�c�i�s�e� �c�a�l�c�u�l�a�t�i�o�n�s�.

�T�h�e� �l�a�t�e�s�t� �e�s�t�i�m�a�t�e�s� �o�f� �h�u�m�a�n� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �b�l�u�e� �w�a�t�e�r� �(�c�a�p�t�u�r�e�d� �f�r�o�m� �s�u�r�f�a�c�e� �a�n�d� �g�r�o�u�n�d�w�a�t�e�r� �r�e�s�e�r�v�o�i�r�s�)�,� �g�r�e�e�n� �w�a�t�e�r� �(�s�t�o�r�e�d� �i�n� �t�o�p�s�o�i�l

�a�n�d� �p�l�a�n�t� �t�i�s�s�u�e�s�,� �i�n�c�l�u�d�i�n�g� �c�r�o�p�s�)� �a�n�d� �g�r�a�y� �w�a�t�e�r� �i�n�d�i�c�a�t�e� �a�b�o�u�t� �2�4�,�0�0�0�.� �k�m�3� �p�e�r� �y�e�a�r�,� �w�h�i�c�h� �m�e�a�n�s� �a� �r�e�d�i�s�t�r�i�b�u�t�i�o�n� �e�q�u�i�v�a�l�e�n�t� �t�o� �h�a�l�f� �t�h�e

�g�l�o�b�a�l� �r�i�v�e�r� �r�u�n�o�f�f� �o�r� �d�o�u�b�l�e� �t�h�e� �g�l�o�b�a�l� �a�n�n�u�a�l� �g�r�o�u�n�d�w�a�t�e�r� �r�e�c�h�a�r�g�e�.

�T�h�e� �o�m�i�s�s�i�o�n� �o�f� �h�u�m�a�n� �a�c�t�i�v�i�t�i�e�s� �f�r�o�m� �t�h�e� �w�a�t�e�r� �c�y�c�l�e� �d�i�a�g�r�a�m�s� �m�a�y� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e�y� �h�a�v�e� �n�o� �i�m�p�a�c�t� �o�n� �o�n�e� �o�f� �t�h�e� �E�a�r�t�h�'�s� �m�o�s�t� �i�m�p�o�r�t�a�n�t

�a�n�d� �e�n�d�a�n�g�e�r�e�d� �r�e�s�o�u�r�c�e�s�.� �T�h�i�s� �m�i�s�r�e�p�r�e�s�e�n�t�s� �t�h�e� �a�c�t�u�a�l� �c�a�u�s�e�s� �o�f� �t�o�d�a�y�'�s� �m�o�s�t� �s�i�g�n�i�f�i�c�a�n�t� �s�o�c�i�a�l� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�r�i�s�e�s�,� �s�u�c�h� �a�s� �t�h�r�e�a�t�s

�t�o� �w�a�t�e�r� �s�e�c�u�r�i�t�y� �a�n�d� �a�c�c�e�s�s� �t�o� �d�r�i�n�k�i�n�g� �w�a�t�e�r�,� �l�o�s�s� �o�f� �b�i�o�d�i�v�e�r�s�i�t�y�,� �c�l�i�m�a�t�e� �c�h�a�n�g�e� �a�n�d� �e�u�t�r�o�p�h�i�c�a�t�i�o�n� �o�f� �s�u�r�f�a�c�e� �w�a�t�e�r�s�.� �G�i�v�e�n� �t�h�e� �e�n�o�r�m�o�u�s

�s�c�a�l�e� �o�f� �h�u�m�a�n� �d�r�a�m�a� �a�n�d� �e�c�o�l�o�g�i�c�a�l� �d�i�s�r�u�p�t�i�o�n� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �g�l�o�b�a�l� �w�a�t�e�r� �c�r�i�s�i�s�,� �w�e� �m�u�s�t� �u�s�e� �a�l�l� �o�f� �o�u�r� �s�c�i�e�n�t�i�f�i�c� �a�n�d� �c�u�l�t�u�r�a�l

�r�e�s�o�u�r�c�e�s� �t�o� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �h�y�d�r�o�l�o�g�i�c�a�l� �c�y�c�l�e� �a�n�d� �a�c�c�e�l�e�r�a�t�e� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �s�u�s�t�a�i�n�a�b�l�e� �w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t�.

�A�s� �e�a�r�l�y� �a�s� �2�0�0� �y�e�a�r�s� �a�g�o�.�.�.

�T�h�e� �b�r�i�l�l�i�a�n�t� �G�e�r�m�a�n� �n�a�t�u�r�a�l�i�s�t� �a�n�d� �t�r�a�v�e�l�e�r� �A�l�e�x�a�n�d�e�r� �v�o�n� �H�u�m�b�o�l�d�t�,� �d�u�r�i�n�g� �a�n� �e�x�p�e�d�i�t�i�o�n� �t�o� �V�e�n�e�z�u�e�l�a� �i�n� �1�8�0�0�,� �o�b�s�e�r�v�i�n�g� �t�h�e

�a�n�t�h�r�o�p�o�g�e�n�i�c� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �o�f� �t�h�e� �l�a�n�d�s�c�a�p�e� �i�n� �t�h�e� �A�r�a�g�u�i� �V�a�l�l�e�y� �a�n�d� �i�t�s� �d�e�s�t�r�u�c�t�i�v�e� �i�m�p�a�c�t� �o�n� �L�a�k�e� �V�a�l�e�n�c�i�a�,� �w�a�s� �o�n�e� �o�f� �t�h�e� �f�i�r�s�t� �t�o

�f�o�r�m�u�l�a�t�e� �t�h�e� �p�r�o�b�l�e�m� �o�f� �t�h�e� �e�f�f�e�c�t�s� �o�f� �h�u�m�a�n�-�i�n�d�u�c�e�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�h�a�n�g�e�.� �I�n� �h�i�s� �d�i�a�r�i�e�s� �h�e� �w�r�o�t�e�:

�"�W�h�e�n� �f�o�r�e�s�t�s� �a�r�e� �d�e�s�t�r�o�y�e�d�,� �a�s� �e�v�e�r�y�w�h�e�r�e� �i�n� �A�m�e�r�i�c�a�,� �b�y� �E�u�r�o�p�e�a�n� �p�l�a�n�t�e�r�s� �w�i�t�h� �r�e�c�k�l�e�s�s� �r�a�s�h�n�e�s�s�,� �t�h�e� �s�p�r�i�n�g�s� �d�r�y� �u�p� �c�o�m�p�l�e�t�e�l�y� �o�r� �b�e�c�o�m�e� �l�e�s�s

�p�r�o�d�u�c�t�i�v�e�.� �R�i�v�e�r�b�e�d�s�,� �d�r�y� �f�o�r� �p�a�r�t� �o�f� �t�h�e� �y�e�a�r�,� �t�u�r�n� �i�n�t�o� �s�t�r�e�a�m�s� �o�n�l�y� �w�h�e�n� �h�e�a�v�y� �r�a�i�n� �f�a�l�l�s� �i�n� �t�h�e� �m�o�u�n�t�a�i�n�s�.� �G�r�a�s�s� �a�n�d� �m�o�s�s� �d�i�s�a�p�p�e�a�r� �a�l�o�n�g� �w�i�t�h

�s�c�r�u�b� �f�r�o�m� �t�h�e� �s�l�o�p�e�s� �o�f� �t�h�e� �m�o�u�n�t�a�i�n�s�,� �r�a�i�n�w�a�t�e�r� �n�o� �l�o�n�g�e�r� �h�a�s� �o�b�s�t�a�c�l�e�s� �i�n� �i�t�s� �p�a�t�h�,� �a�n�d� �i�n�s�t�e�a�d� �o�f� �s�l�o�w�l�y� �r�e�c�h�a�r�g�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �t�h�e� �r�i�v�e�r�s� �b�y� �g�r�a�d�u�a�l

�s�e�e�p�a�g�e�,� �i�t� �r�u�s�h�e�s� �u�p� �t�h�e� �s�l�o�p�e�s� �d�u�r�i�n�g� �r�a�i�n�s�t�o�r�m�s�,� �p�u�s�h�i�n�g� �d�o�w�n� �t�h�e� �l�o�o�s�e�n�e�d� �s�o�i�l� �a�n�d� �c�a�u�s�i�n�g� �u�n�e�x�p�e�c�t�e�d� �f�l�o�o�d�i�n�g� �t�h�a�t� �d�e�s�t�r�o�y�s� �t�h�e� �c�o�u�n�t�r�y�.�"

�(�T�h�e� �e�x�c�e�r�p�t� �i�s� �f�r�o�m� �A�.� �W�u�l�f�'�s� �T�h�e� �M�a�n� �W�h�o� �U�n�d�e�r�s�t�o�o�d� �N�a�t�u�r�e�,� �t�r�a�n�s�l�a�t�e�d� �b�y� �P�.� �C�h�o�j�n�a�c�k�i� �a�n�d� �K�.� �B�a�z�y�n�s�k�a�-�C�h�o�j�n�a�c�k�a�;� �b�a�s�e�d� �o�n� �A�H� �P�e�r�s�o�n�a�l

�N�a�r�r�a�t�i�v�e� �1�8�1�4�-�1�8�2�9�,� �t�.� �4�,� �s�.� �1�4�3�-�1�4�4�)�.

�I�t� �s�e�e�m�s� �t�h�a�t� �m�o�d�e�r�n� �m�a�n�,� �m�o�r�e� �t�h�a�n� �t�w�o� �c�e�n�t�u�r�i�e�s� �l�a�t�e�r�,� �i�s� �r�e�d�i�s�c�o�v�e�r�i�n�g� �t�h�e� �s�a�m�e� �t�r�u�t�h�s�.

�I�n� �t�h�e� �a�r�t�i�c�l�e�,� �I� �u�s�e�d�,� �a�m�o�n�g� �o�t�h�e�r�s�.� �F�r�o�m� �t�h�e� �w�o�r�k�s�:

�S�h�i�k�l�o�m�a�n�o�v� �I�.� �1�9�9�3�.� �W�o�r�l�d� �f�r�e�s�h� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s�.� �P�e�t�e�r� �H�.� �G�l�e�i�c�k� �(�e�d�.�)�,� �W�a�t�e�r� �i�n� �C�r�i�s�i�s�:� �A� �G�u�i�d�e� �t�o� �t�h�e� �W�o�r�l�d�'�s� �F�r�e�s�h� �W�a�t�e�r� �R�e�s�o�u�r�c�e�s�.� �O�x�f�o�r�d� �U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s

�h�t�t�p�s�:�/�/�w�a�t�e�r�.�u�s�g�s�.�g�o�v�/�e�d�u�/�w�a�t�e�r�c�y�c�l�e�p�o�l�i�s�h�.�h�t�m�l



�A�b�b�o�t�t� �B�.�W�.�,� �B�i�s�h�o�p� �K�.�,� �Z�a�r�n�e�t�s�k�e� �J�.�P�.�,� �M�i�n�a�u�d�o� �C�.�,� �C�h�a�p�i�n� �F�.�S�.�,� �K�r�a�u�s�e� �S�.�,� �H�a�n�n�a�h� �D�.�M�.�,� �C�o�n�n�e�r� �L�.�,� �E�l�l�i�s�o�n� �D�.�,� �G�o�d�s�e�y� �S�.�E�.�,� �P�l�o�n�t� �S�.�,� �M�a�r�ç�a�i�s� �J�.�,� �K�o�l�b�e� �T�.�,� �H�u�e�b�n�e�r

�A�.�,� �F�r�e�i� �R�.�J�.�,� �H�a�m�p�t�o�n� �T�.�,� �G�u� �S�.�,� �B�u�h�m�a�n� �M�.�,� �S�a�y�e�d�i� �S�.�S�.�,� �U�r�s�a�c�h�e� �O�.�,� �C�h�a�p�i�n� �M�.�,� �H�e�n�d�e�r�s�o�n� �K�.�D�.�,� �P�i�n�a�y� �G�.� �2�0�1�9�.� �H�u�m�a�n� �d�o�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �g�l�o�b�a�l� �w�a�t�e�r� �c�y�c�l�e

�a�b�s�e�n�t� �f�r�o�m� �d�e�p�i�c�t�i�o�n�s� �a�n�d� �p�e�r�c�e�p�t�i�o�n�s�.� �N�a�t�u�r�e� �G�e�o�s�c�i�e�n�c�e�,� �1�2�.�7�:� �5�3�3�-�5�4�0�.� �h�t�t�p�s�:�/�/�d�o�i�.�o�r�g�/�1�0�.�1�0�3�8�/�s�4�1�5�6�1�-�0�1�9�-�0�3�7�4�-�y

�A�b�b�o�t�t� �B�.�W�.�,� �B�i�s�h�o�p� �K�.�,� �Z�a�r�n�e�t�s�k�e� �J�.�P�.�,� �e�t� �a�l�.� �2�0�1�9�.� �A� �w�a�t�e�r� �c�y�c�l�e� �f�o�r� �t�h�e� �A�n�t�h�r�o�p�o�c�e�n�e�.� �H�y�d�r�o�l�o�g�i�c�a�l� �P�r�o�c�e�s�s�e�s�.�3�3�:� �3�0�4�6�-�3�0�5�2�.� �h�t�t�p�s�:�/�/�d�o�i�.�o�r�g�/�1�0�.�1�0�0�2�/�h�y�p�.�1�3�5�4�4



�T�H�R�E�E� �S�T�E�P�S� �T�O�.�.�.� �O�R�G�A�N�I�Z�E� �R�E�C�R�E�A�T�I�O�N� �O�N� �T�H�E� �W�A�T�E�R�,� �T�H�A�T

�I�S�,� �H�O�W� �T�O� �O�B�T�A�I�N� �A�N� �A�P�P�L�I�C�A�T�I�O�N� �F�O�R� �B�E�R�T�H�I�N�G� �O�N� �F�L�O�W�I�N�G

�W�A�T�E�R�S� �O�F� �V�E�S�S�E�L�S� �I�N�T�E�N�D�E�D� �F�O�R� �R�E�S�I�D�E�N�T�I�A�L� �O�R� �S�E�R�V�I�C�E

�P�U�R�P�O�S�E�S
�P�o�s�t�e�d� �o�n� �1�0� �A�u�g�u�s�t� �2�0�2�3� �b�y� �K�a�t�a�r�z�y�n�a� �B�i�e�g�u�n

�S�T�E�P� �I�.� �B�e�f�o�r�e� �y�o�u� �p�r�o�c�e�e�d� �w�i�t�h� �y�o�u�r� �i�n�t�e�n�t�i�o�n� �I�f� �y�o�u� �p�l�a�n� �t�o� �m�o�o�r� �a� �b�o�a�t� �o�n� �t�h�e� �w�a�t�e�r� �a�n�d� �r�u�n� �a� �r�e�s�t�a�u�r�a�n�t� �o�r� �h�o�t�e�l� �b�u�s�i�n�e�s�s� �o�n� �i�t�,� �o�r� �i�f� �y�o�u

�p�l�a�n� �t�o� �l�i�v�e� �o�n� �t�h�e� �b�o�a�t� �y�o�u�r�s�e�l�f�,� �y�o�u� �w�i�l�l� �n�e�e�d� �a� �w�a�t�e�r� �p�e�r�m�i�t�.� �I�n� �s�u�c�h� �a� �c�a�s�e�,� �a� �w�a�t�e�r� �l�a�w� �n�o�t�i�f�i�c�a�t�i�o�n� �w�i�l�l� �b�e� �r�e�q�u�i�r�e�d�.

�C�a�t�e�g�o�r�i�e�s�:� �I�s�s�u�e� �1�6�/�2�0�2�3�,� �W�a�t�e�r� �C�o�m�p�e�n�d�i�u�m

�T�a�g�s�:� �r�e�c�r�e�a�t�i�o�n�,� �s�h�i�p�,� �W�a�t�e�r� �p�e�r�m�i�t



�S�T�E�P� �I�.� �B�e�f�o�r�e� �y�o�u� �p�r�o�c�e�e�d� �w�i�t�h� �y�o�u�r� �i�n�t�e�n�t�i�o�n

�I�f� �y�o�u� �p�l�a�n� �t�o� �m�o�o�r� �a� �b�o�a�t� �o�n� �t�h�e� �w�a�t�e�r� �a�n�d� �r�u�n� �a� �r�e�s�t�a�u�r�a�n�t� �o�r� �h�o�t�e�l� �b�u�s�i�n�e�s�s� �o�n� �i�t�,� �o�r� �i�f� �y�o�u� �p�l�a�n� �t�o� �l�i�v�e� �o�n� �t�h�e� �b�o�a�t� �y�o�u�r�s�e�l�f�,� �y�o�u� �w�i�l�l� �n�e�e�d� �a

�w�a�t�e�r� �p�e�r�m�i�t�.� �I�n� �s�u�c�h� �a� �c�a�s�e�,� �a� �w�a�t�e�r� �l�a�w� �n�o�t�i�f�i�c�a�t�i�o�n� �w�i�l�l� �b�e� �r�e�q�u�i�r�e�d�.

�T�h�e� �p�r�o�v�i�s�i�o�n� �r�e�f�e�r�s� �t�o� �a� �s�h�i�p�,� �w�h�i�c�h� �m�e�a�n�s� �a�n�y�t�h�i�n�g� �t�h�a�t� �f�l�o�a�t�s�,� �s�u�c�h� �a�s� �a� �v�e�s�s�e�l�.� �S�a�i�l�b�o�a�t�,� �p�o�w�e�r�b�o�a�t�,� �c�a�n�o�e�,� �p�a�s�s�e�n�g�e�r� �s�h�i�p�,� �b�a�r�g�e�,� �e�t�c�.

�R�e�m�e�m�b�e�r�!

�A� �s�h�i�p� �c�a�n� �d�o�c�k� �o�n� �t�h�e� �w�a�t�e�r�.� �V�e�s�s�e�l� �a�s� �d�e�f�i�n�e�d� �b�y� �o�t�h�e�r� �l�a�w�s� �-� �m�e�a�n�s� �a�n� �i�n�l�a�n�d� �w�a�t�e�r�w�a�y� �v�e�s�s�e�l�,� �i�n�c�l�u�d�i�n�g� �a� �s�m�a�l�l� �s�h�i�p� �o�r� �f�e�r�r�y�,� �a�s� �w�e�l�l� �a�s� �a

�f�l�o�a�t�i�n�g� �d�e�v�i�c�e� �a�n�d� �a� �m�a�r�i�n�e� �v�e�s�s�e�l�.

�T�h�i�s� �m�e�a�n�s� �t�h�a�t� �t�h�e� �v�e�s�s�e�l� �-� �y�o�u�r� �v�e�s�s�e�l� �-� �m�u�s�t� �h�a�v�e� �a� �s�e�a�w�o�r�t�h�i�n�e�s�s� �c�e�r�t�i�f�i�c�a�t�e� �a�n�d� �a� �r�e�g�i�s�t�r�a�t�i�o�n� �d�o�c�u�m�e�n�t�.

�A� �c�e�r�t�i�f�i�c�a�t�e� �o�f� �s�e�a�w�o�r�t�h�i�n�e�s�s� �i�s� �i�s�s�u�e�d� �f�o�r� �v�e�s�s�e�l�s� �i�n�t�e�n�d�e�d� �t�o� �c�a�r�r�y� �c�a�r�g�o� �o�r� �p�a�s�s�e�n�g�e�r�s�.� �Y�o�u� �w�i�l�l� �o�b�t�a�i�n� �t�h�i�s� �d�o�c�u�m�e�n�t� �f�r�o�m� �t�h�e� �I�n�l�a�n�d

�W�a�t�e�r�w�a�y�s� �A�u�t�h�o�r�i�t�y� �a�f�t�e�r� �s�u�b�m�i�t�t�i�n�g� �t�h�e� �p�r�o�p�e�r� �d�o�c�u�m�e�n�t�s�.

�S�T�E�P� �I�I�.� �N�e�c�e�s�s�a�r�y� �d�o�c�u�m�e�n�t�s

�G�a�t�h�e�r� �t�h�e� �n�e�c�e�s�s�a�r�y� �d�o�c�u�m�e�n�t�s� �a�n�d� �a�p�p�l�y� �f�o�r� �a� �w�a�t�e�r� �s�u�p�p�l�y� �n�o�t�i�f�i�c�a�t�i�o�n�.

�A�c�c�o�r�d�i�n�g� �t�o� �A�r�t�i�c�l�e� �3�9�4� �o�f� �t�h�e� �W�a�t�e�r� �L�a�w�,� �a� �w�a�t�e�r� �l�a�w� �n�o�t�i�f�i�c�a�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �b�e�r�t�h�i�n�g� �o�f� �v�e�s�s�e�l�s� �i�n�t�e�n�d�e�d� �f�o�r� �r�e�s�i�d�e�n�t�i�a�l� �o�r� �s�e�r�v�i�c�e

�p�u�r�p�o�s�e�s� �i�n� �f�l�o�w�i�n�g� �w�a�t�e�r�s�.

�Y�o�u� �w�i�l�l� �o�b�t�a�i�n� �a� �w�a�t�e�r� �l�a�w� �a�p�p�l�i�c�a�t�i�o�n� �a�t� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �u�n�i�t� �o�f� �t�h�e� �P�o�l�i�s�h� �W�a�t�e�r� �A�u�t�h�o�r�i�t�y� �-� �a�t� �t�h�e� �n�e�a�r�e�s�t� �W�a�t�e�r� �A�u�t�h�o�r�i�t�y�.

�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �m�u�s�t� �i�n�c�l�u�d�e� �b�a�s�i�c� �i�n�f�o�r�m�a�t�i�o�n� �s�u�c�h� �a�s�:

�W�h�o� �=� �e�n�t�e�r� �y�o�u�r� �c�o�n�t�a�c�t�/�a�d�d�r�e�s�s� �i�n�f�o�r�m�a�t�i�o�n�;

�F�o�r� �w�h�a�t� �p�u�r�p�o�s�e� �=� �s�p�e�c�i�f�y� �t�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �p�l�a�n�n�e�d� �a�c�t�i�v�i�t�i�e�s�,� �w�o�r�k�s�;

�O�n� �w�h�o�s�e� �l�a�n�d� �=� �d�e�t�e�r�m�i�n�e� �t�h�e� �l�e�g�a�l� �s�t�a�t�u�s� �o�f� �t�h�e� �p�r�o�p�e�r�t�y� �o�n� �w�h�i�c�h� �a�c�t�i�v�i�t�i�e�s�,� �w�o�r�k�s� �w�i�l�l� �b�e� �p�e�r�f�o�r�m�e�d�;

�H�o�w� �=� �d�e�s�c�r�i�b�e� �t�h�e� �w�o�r�k� �t�o� �b�e� �p�e�r�f�o�r�m�e�d�,� �i�n�d�i�c�a�t�i�n�g� �t�h�e� �b�a�s�i�c� �p�a�r�a�m�e�t�e�r�s� �t�h�a�t� �c�h�a�r�a�c�t�e�r�i�z�e� �i�t� �a�n�d� �i�n�d�i�c�a�t�e� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �f�o�r� �i�t�s

�e�x�e�c�u�t�i�o�n�;

�W�h�e�r�e� �=� �s�p�e�c�i�f�y� �t�h�e� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �a�c�t�i�v�i�t�y�,� �w�o�r�k�s� �w�i�t�h� �t�h�e� �n�a�m�e� �o�r� �n�u�m�b�e�r� �o�f� �t�h�e� �c�a�d�a�s�t�r�a�l� �p�r�e�c�i�n�c�t� �w�i�t�h� �t�h�e� �n�u�m�b�e�r� �o�r� �n�u�m�b�e�r�s� �o�f

�t�h�e� �c�a�d�a�s�t�r�a�l� �p�a�r�c�e�l�s� �a�n�d� �c�o�o�r�d�i�n�a�t�e�s�;

�W�h�e�n� �=� �s�p�e�c�i�f�y� �t�h�e� �p�l�a�n�n�e�d� �d�a�t�e� �f�o�r� �t�h�e� �s�t�a�r�t� �o�f� �t�h�e� �w�o�r�k� �o�r� �a�c�t�i�v�i�t�y�.

�A�t�t�a�c�h� �t�o� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�:



�a� �s�i�t�u�a�t�i�o�n�a�l� �a�n�d� �a�l�t�i�m�e�t�r�i�c� �m�a�p� �d�o�w�n�l�o�a�d�e�d� �f�r�o�m� �t�h�e� �s�t�a�t�e� �g�e�o�d�e�t�i�c� �a�n�d� �c�a�r�t�o�g�r�a�p�h�i�c� �r�e�s�o�u�r�c�e� �w�i�t�h� �a� �p�l�o�t� �o�f� �t�h�e� �p�l�a�n�n�e�d� �a�c�t�i�v�i�t�i�e�s�,

�w�o�r�k�s� �o�r� �w�a�t�e�r� �f�a�c�i�l�i�t�i�e�s� �a�n�d� �t�h�e� �e�x�t�e�n�t� �o�f� �t�h�e�i�r� �i�m�p�a�c�t�,� �o�r� �a�n�o�t�h�e�r� �m�a�p� �b�e�a�r�i�n�g� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �o�f�f�i�c�i�a�l� �c�l�a�u�s�e� �b�y� �t�h�e� �a�u�t�h�o�r�i�t�y� �o�f� �t�h�e

�G�e�o�d�e�t�i�c� �a�n�d� �C�a�r�t�o�g�r�a�p�h�i�c� �S�e�r�v�i�c�e�;

�r�e�l�e�v�a�n�t� �s�k�e�t�c�h�e�s� �o�r� �d�r�a�w�i�n�g�s�;

�e�x�t�r�a�c�t� �a�n�d� �e�x�t�r�a�c�t� �f�r�o�m� �t�h�e� �l�o�c�a�l� �z�o�n�i�n�g� �p�l�a�n�,� �a�n�d� �i�f� �t�h�e�r�e� �i�s� �n�o� �s�u�c�h� �p�l�a�n� �-� �a� �d�e�c�i�s�i�o�n� �o�n� �t�h�e� �l�o�c�a�t�i�o�n� �o�f� �a� �p�u�b�l�i�c� �p�u�r�p�o�s�e� �i�n�v�e�s�t�m�e�n�t

�o�r� �a� �d�e�c�i�s�i�o�n� �o�n� �d�e�v�e�l�o�p�m�e�n�t� �c�o�n�d�i�t�i�o�n�s�;

�a� �c�e�r�t�i�f�i�c�a�t�e� �o�f� �p�a�y�m�e�n�t� �o�f� �t�h�e� �f�e�e� �f�o�r� �t�h�e� �w�a�t�e�r� �l�a�w� �c�o�n�s�e�n�t�,� �w�h�i�c�h� �a�m�o�u�n�t�s� �t�o� �P�L�N� �1�0�0�.�2�3� �a�n�d� �i�s� �p�a�i�d� �t�o� �t�h�e� �a�c�c�o�u�n�t� �o�f� �t�h�e� �P�o�l�i�s�h

�W�a�t�e�r� �A�u�t�h�o�r�i�t�y�.

�L�e�g�a�l�l�y�,� �i�t� �d�o�e�s�n�'�t� �m�a�t�t�e�r� �w�h�e�r�e� �y�o�u� �p�l�a�n� �t�o� �s�t�o�p�.� �T�h�e� �r�e�g�u�l�a�t�i�o�n�s� �a�p�p�l�y� �t�o� �a�l�l� �f�l�o�w�i�n�g� �w�a�t�e�r�s�.

�N�e�v�e�r�t�h�e�l�e�s�s�,� �y�o�u� �w�i�l�l� �h�a�v�e� �t�o� �d�e�m�o�n�s�t�r�a�t�e� �t�h�a�t�:

�I�t� �i�s� �p�o�s�s�i�b�l�e� �t�o� �m�o�o�r� �a� �s�h�i�p� �s�a�f�e�l�y�,

�T�h�e� �s�h�i�p�'�s� �p�a�r�a�m�e�t�e�r�s� �d�o� �n�o�t� �p�o�s�e� �a� �t�h�r�e�a�t� �t�o� �o�t�h�e�r� �s�h�i�p�s� �m�o�v�i�n�g� �a�l�o�n�g� �t�h�e� �w�a�t�e�r�w�a�y�,� �f�o�r� �e�x�a�m�p�l�e�.

�T�h�e� �c�o�n�s�e�n�t� �o�f� �t�h�e� �o�w�n�e�r� �o�f� �t�h�e� �w�a�t�e�r�-�c�o�v�e�r�e�d� �l�a�n�d� �i�s� �n�o�t� �n�e�e�d�e�d� �f�o�r� �t�h�e� �d�o�c�u�m�e�n�t�s� �s�u�b�m�i�t�t�e�d� �a�t� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �s�t�a�g�e�.� �I�f� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �i�s

�c�o�m�p�l�e�t�e� �a�n�d� �t�h�e� �a�u�t�h�o�r�i�t�y� �h�a�s� �n�o� �d�o�u�b�t�s� �a�f�t�e�r� �3�0� �d�a�y�s� �y�o�u� �w�i�l�l� �r�e�c�e�i�v�e� �a� �"�c�e�r�t�i�f�i�c�a�t�e� �o�f� �n�o� �o�b�j�e�c�t�i�o�n�"�.

�S�T�E�P� �I�I�I�.� �W�o�r�k�s� �a�n�d� �o�p�e�r�a�t�i�o�n

�R�e�m�e�m�b�e�r�!

�A�f�t�e�r� �o�b�t�a�i�n�i�n�g� �a�n� �a�p�p�l�i�c�a�t�i�o�n�,� �b�u�t� �b�e�f�o�r�e� �c�a�r�r�y�i�n�g� �o�u�t� �t�h�e� �w�o�r�k�,� �y�o�u� �s�h�o�u�l�d� �o�b�t�a�i�n� �p�e�r�m�i�s�s�i�o�n� �t�o� �e�n�t�e�r� �t�h�e� �a�r�e�a�.� �I�n� �t�h�e� �c�a�s�e� �o�f� �l�a�n�d

�a�d�m�i�n�i�s�t�e�r�e�d� �b�y� �t�h�e� �S�t�a�t�e� �W�a�t�e�r� �C�o�m�p�a�n�y� �(�P�a�D�s�t�w�o�w�e� �G�o�s�p�o�d�a�r�s�t�w�o� �W�o�d�n�e� �W�o�d�y� �P�o�l�s�k�i�e�)�,� �y�o�u� �w�i�l�l� �o�b�t�a�i�n� �s�u�c�h� �c�o�n�s�e�n�t� �t�h�r�o�u�g�h� �a� �w�a�t�e�r

�u�s�e� �a�g�r�e�e�m�e�n�t�.

�L�a�n�d� �c�o�v�e�r�e�d� �b�y� �f�l�o�w�i�n�g� �s�u�r�f�a�c�e� �w�a�t�e�r� �i�s� �g�i�v�e�n� �a�w�a�y� �b�y� �c�o�n�t�r�a�c�t�,� �a�n�d� �t�h�e� �l�a�w� �d�o�e�s� �n�o�t� �p�r�o�v�i�d�e� �f�o�r� �a� �f�o�r�m� �o�f� �t�r�a�n�s�f�e�r� �o�f� �r�i�g�h�t�s� �t�o� �d�i�s�p�o�s�e� �o�f

�l�a�n�d� �c�o�v�e�r�e�d� �b�y� �w�a�t�e�r� �o�t�h�e�r� �t�h�a�n� �u�s�e�.� �A�n� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �a� �c�o�n�t�r�a�c�t� �f�o�r� �t�h�e� �u�s�e� �o�f� �l�a�n�d� �c�o�v�e�r�e�d� �b�y� �f�l�o�w�i�n�g� �s�u�r�f�a�c�e� �w�a�t�e�r�s� �i�s� �s�u�b�m�i�t�t�e�d� �t�o� �t�h�e

�d�i�r�e�c�t�o�r� �o�f� �t�h�e� �R�e�g�i�o�n�a�l� �W�a�t�e�r� �B�o�a�r�d�.� �O�b�t�a�i�n�i�n�g� �a�n� �a�g�r�e�e�m�e�n�t� �f�o�r� �t�h�e� �u�s�e� �o�f� �l�a�n�d� �u�n�d�e�r� �w�a�t�e�r� �i�s� �t�i�m�e�-�c�o�n�s�u�m�i�n�g� �a�n�d�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �W�a�t�e�r

�A�u�t�h�o�r�i�t�y�'�s� �w�e�b�s�i�t�e�,� �t�h�e� �t�i�m�e�f�r�a�m�e� �f�o�r� �h�a�n�d�l�i�n�g� �m�a�t�t�e�r�s� �i�s� �u�p� �t�o� �1�2�0� �d�a�y�s� �(�c�a�l�c�u�l�a�t�e�d� �f�r�o�m� �t�h�e� �s�u�b�m�i�s�s�i�o�n� �o�f� �a� �c�o�m�p�l�e�t�e� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �a�n

�a�g�r�e�e�m�e�n�t�)�.
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