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



�c�a�t�e�g�o�r�y� �1�.�A�.�1�.�c�)�,� �a�n�d� �e�m�i�s�s�i�o�n�s� �f�r�o�m� �t�h�e� �b�e�n�eß��c�i�a�t�i�o�n� �o�f� �s�o�l�i�d� �f�u�e�l�s�.� �I�n� �t�h�e� �m�i�n�i�n�g� �s�e�c�t�o�r�,� �a� �d�i�s�t�i�n�c�t�i�o�n� �i�s� �m�a�d�e� �b�e�t�w�e�e�n
�o�p�e�n�-�p�i�t� �m�i�n�e�s�,� �i�n� �w�h�i�c�h� �r�a�w� �m�a�t�e�r�i�a�l�s� �a�r�e� �e�x�t�r�a�c�t�e�d� �f�r�o�m� �p�i�t�s� �o�p�e�n� �t�o� �t�h�e� �s�u�r�f�a�c�e�,� �a�n�d� �c�l�o�s�e�d�-�p�i�t� �m�i�n�e�s�,� �i�n� �w�h�i�c�h� �s�e�a�m�s� �a�r�e
�m�i�n�e�d� �u�n�d�e�r�g�r�o�u�n�d�.� �I�n� �G�e�r�m�a�n�y�,� �h�a�r�d� �c�o�a�l� �u�s�e�d� �t�o� �b�e� �m�i�n�e�d� �i�n� �c�l�o�s�e�d�-�p�i�t�s� �o�n�l�y� �(�u�n�t�i�l� �2�0�1�8�)�,� �w�h�i�l�e� �l�i�g�n�i�t�e� �i�s� �m�i�n�e�d� �i�n� �f�o�u�r
�c�o�a�l� ß��e�l�d�s� �s�i�n�c�e� �2�0�0�3� �w�i�t�h� �t�h�e� �o�p�e�n�-�p�i�t� �m�e�t�h�o�d� �o�n�l�y�.

�U�n�i�t�i�l� �2�0�1�8� �G�e�r�m�a�n�y� �p�r�o�d�u�c�e�d� �s�i�g�n�iß��c�a�n�t� �a�m�o�u�n�t�s� �o�f� �h�a�r�d� �c�o�a�l� �i�n� �u�n�d�e�r�g�r�o�u�n�d� �m�i�n�e�s�.� �S�i�n�c�e� �2�0�1�9�,
�h�a�r�d� �c�o�a�l� �h�a�s� �b�e�e�n� �i�m�p�o�r�t�e�d� �e�x�c�l�u�s�i�v�e�l�y�.� �N�M�V�O�C� �e�m�i�s�s�i�o�n�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �i�n�s�i�g�n�iß��c�a�n�t� �a�s� �t�h�e� �c�o�a�l
�o�u�t�g�a�s�e�d� �a�l�o�n�g� �t�h�e� �i�m�p�o�r�t� �r�o�u�t�e�.� �P�a�r�t�i�c�l�e� �e�m�i�s�s�i�o�n�s� �f�r�o�m� �l�o�a�d�i�n�g� �a�n�d� �u�n�l�o�a�d�i�n�g� �a�s� �w�e�l�l� �a�s� �s�t�o�r�a�g�e
�a�r�e� �r�e�p�o�r�t�e�d� �u�n�d�e�r� �2�.�L�(�a�)� �-� �H�a�n�d�l�i�n�g� �o�f� �B�u�l�k� �P�r�o�d�u�c�t�s �

�L�i�g�n�i�t�e� �p�r�o�d�u�c�t�i�o�n

� �T�h�e� �a�c�t�i�v�i�t�y� �r�a�t�e�s� �f�o�r� �l�i�g�n�i�t�e� �p�r�o�d�u�c�t�i�o�n� �h�a�v�e� �b�e�e�n
�t�a�k�e�n� �f�r�o�m� �t�h�e� �S�t�a�t�i�s�t�i�k� �d�e�r� �K�o�h�l�e�n�w�i�r�t�s�c�h�a�f�t ��s
�w�e�b�s�i�t�e� �(�i�n� �G�e�r�m�a�n� �o�n�l�y�)� �1�)�.� �E�x�t�r�a�c�t�e�d� �c�o�a�l� �i�s
�m�o�v�e�d� �d�i�r�e�c�t�l�y� �t�o� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �t�o� �p�o�w�e�r
�s�t�a�t�i�o�n�s�.� �T�h�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �u�s�e�d� �f�o�r� �c�a�l�c�u�l�a�t�i�n�g
�e�m�i�s�s�i�o�n�s� �f�r�o�m� �l�i�g�n�i�t�e� �p�r�o�d�u�c�t�i�o�n� �(�T�S�P�,� �P�M � �� �a�n�d
�P�M ��. ��)� �a�l�r�e�a�d�y� �i�n�c�l�u�d�e� �p�o�s�s�i�b�l�e� �e�m�i�s�s�i�o�n�s� �f�r�o�m
�t�r�a�n�s�p�o�r�t� �a�n�d� �s�t�o�r�a�g�e�.� �T�h�e�y� �a�r�e� �t�a�k�e�n� �f�r�o�m� �a� �2�0�0�6
�r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �2�)� �a�n�d� �t�h�e� �C�E�P�M�E�I�P�-�D�a�t�a�b�a�s�e� �3�)�.

�T�a�b�l�e� �1�:� �A�n�n�u�a�l� �a�m�o�u�n�t�s� �o�f� �e�x�t�r�a�c�t�e�d� �r�a�w� �l�i�g�n�i�t�e

�A�c�t�i�v�i�t�y� �d�a�t�a �U�n�i�t�1�9�9�0�1�9�9�5�2�0�0�0�2�0�0�5�2�0�1�0�2�0�1�5�2�0�1�9�2�0�2�0
�E�x�t�r�a�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e�M�t �3�5�7 �1�9�3 �1�6�8 �1�7�8 �1�6�9 �1�7�8 �1�3�1 �1�0�7

�T�a�b�l�e� �2�:� �E�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �a�p�p�l�i�e�d� �f�o�r� �l�i�g�n�i�t�e� �e�x�t�r�a�c�t�i�o�n

�S�u�b�s�t�a�n�c�e�V�a�l�u�e
�T�S�P �0�.�0�5�0�8�6
�P�M � � �0�.�0�2�5
�P�M ��. � �0�.�0�0�3�7�5

�L�i�g�n�i�t�e� �c�o�k�e� �p�r�o�d�u�c�t�i�o�n

�T�a�b�l�e� �2�:� �A�n�n�u�l�a� �a�m�o�u�n�t�s� �o�f� �l�i�g�n�i�t�e� �c�o�k�e� �p�r�o�d�u�c�e�d

�A�c�t�i�v�i�t�y� �d�a�t�a �U�n�i�t�1�9�9�0�1�9�9�5�2�0�0�0�2�0�0�5�2�0�1�0�2�0�1�5�2�0�1�9�2�0�2�0
�p�r�o�d�u�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e� �c�o�k�e�M�t �3�.�3 �0�.�2 �0�.�2 �0�.�2 �0�.�2 �0�.�2 �0�.�2 �0�.�1

�E�m�i�s�s�i�o�n�s� �f�r�o�m� �l�i�g�n�i�t�e� �p�r�o�d�u�c�t�i�o�n� �o�t�h�e�r� �t�h�a�n� �l�i�s�t�e�d� �b�e�l�o�w� �a�r�e� �r�e�p�o�r�t�e�d� �b�y� �p�l�a�n�t� �o�p�e�r�a�t�o�r�.� �P�a�r�t�i�c�l�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �w�e�r�e
�v�e�r�iß��e�d� �i�n� �a� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �(�E�m�i�s�s�i�o�n�e�n� �u�n�d� �M�a�ß�n�a�h�m�e�n�a�n�a�l�y�s�e� �F�e�i�n�s�t�a�u�b� �2�0�0�0�-�2�0�2�0�)� �4�)� �.

�T�a�b�l�e� �3�:� �E�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �a�p�p�l�i�e�d� �f�o�r� �l�i�g�i�n�t�e�-�c�o�k�e� �p�r�o�d�u�c�t�i�o�n
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�S�o�u�r�c�e� �o�f� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�S�u�b�s�t�a�n�c�e�U�n�i�t�V�a�l�u�e
�p�r�o�d�u�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e� �c�o�k�e�T�S�P �k�g�/�t�0�.�1
�p�r�o�d�u�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e� �c�o�k�e�P�M � � �k�g�/�t�0�.�0�4�8
�p�r�o�d�u�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e� �c�o�k�e�P�M ��. � �k�g�/�t�0�.�0�1�3
�p�r�o�d�u�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e� �c�o�k�e�P�A�H �m�g�/�t�5�5
�p�r�o�d�u�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e� �c�o�k�e�P�C�D�D�/�F�µ�g�/�t�0�.�0�3

�H�a�r�d� �c�o�a�l� �c�o�k�e� �p�r�o�d�u�c�t�i�o�n

�T�h�e� �a�c�t�i�v�i�t�y� �r�a�t�e�s� �f�o�r� �h�a�r�d� �c�o�a�l� �c�o�k�e� �p�r�o�d�u�c�t�i�o�n� �h�a�v�e� �b�e�e�n� �t�a�k�e�n� �f�r�o�m� �t�h�e� �S�t�a�t�i�s�t�i�k� �d�e�r� �K�o�h�l�e�n�w�i�r�t�s�c�h�a�f�t�s ��s� �w�e�b�s�i�t�e� �(�i�n
�G�e�r�m�a�n� �o�n�l�y�)� �[�9�]�.

�A�c�t�i�v�i�t�y� �d�a�t�a �U�n�i�t�1�9�9�0�1�9�9�5�2�0�0�0�2�0�0�5�2�0�1�0�2�0�1�5�2�0�1�9�2�0�2�0
�p�r�o�d�u�c�t�i�o�n� �o�f� �h�a�r�d� �c�o�a�l� �c�o�k�e�M�t �1�8�.�5�1�1�.�1 �9�.�1 �8�.�4 �8�.�2 �8�.�8 �8�.�8 �7�.�9

�T�h�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �f�o�r� �h�a�r�d� �c�o�a�l� �c�o�k�e� �p�r�o�d�u�c�t�i�o�n� �h�a�v�e� �b�e�e�n� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t�  ��E�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �f�o�r� �t�h�e
�i�r�o�n� �a�n�d� �s�t�e�e�l� �i�n�d�u�s�t�r�y�,� �f�o�r� �p�u�r�p�o�s�e�s� �o�f� �e�m�i�s�s�i�o�n�s� �r�e�p�o�r�t�i�n�g �� �( ��E�m�i�s�s�i�o�n�s�f�a�k�t�o�r�e�n� �z�u�r� �E�i�s�e�n�-� �u�n�d� �S�t�a�h�l�i�n�d�u�s�t�r�i�e� �f�ü�r� �d�i�e
�E�m�i�s�s�i�o�n�s�b�e�r�i�c�h�t�e�r�s�t�a�t�t�u�n�g ��)� �5�)�.

�T�a�b�l�e� �2�:� �E�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �f�o�r� �h�a�r�d� �c�o�a�l� �c�o�k�e� �p�r�o�d�u�c�t�i�o�n

�P�o�l�l�u�t�a�n�t�U�n�i�t �V�a�l�u�e
�C�O �k�g�/�t �0�.�0�1�5
�N�H � �k�g�/�t�0�.�0�0�0�2�4�3

�N�M�V�O�C�k�g�/�t �0�.�0�9�6
�S�O � �k�g�/�t �0�.�0�0�4
�T�S�P �k�g�/�t �0�.�0�1�1
�P�M � � �k�g�/�t �0�.�0�0�4
�P�M ��. � �k�g�/�t �0�.�0�0�4
�P�A�H �m�g�/�t �5�5

�P�C�D�D�/�F�µ�g�/�t �0�.�0�0�1�5

�T�h�e�r�e� �a�r�e� �m�a�n�y� �p�o�t�e�n�t�i�a�l� �s�o�u�r�c�e�s� �o�f� �P�A�H� �e�m�i�s�s�i�o�n�s� �f�r�o�m� �c�o�k�i�n�g� �p�l�a�n�t�s�.� �T�h�e� �d�o�m�i�n�a�n�t� �e�m�i�s�s�i�o�n� �s�o�u�r�c�e�s� �a�r�e� �l�e�a�k�a�g�e�s� �f�r�o�m
�c�o�k�e� �o�v�e�n� �d�o�o�r�s� �a�n�d� �f�r�o�m� �c�h�a�r�g�i�n�g� �o�p�e�r�a�t�i�o�n�s�.� �A�s� �t�h�e�r�e� �i�s� �l�i�m�i�t�e�d� �d�a�t�a� �a�v�a�i�l�a�b�l�e� �o�n� �P�A�H� �e�m�i�s�s�i�o�n�s�,� �t�h�e� �u�n�c�e�r�t�a�i�n�t�i�e�s� �o�f� �t�h�e
�e�s�t�i�m�a�t�e�d� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �a�r�e� �v�e�r�y� �h�i�g�h�.� �I�t� �s�h�o�u�l�d� �a�l�s�o� �b�e� �t�a�k�e�n� �i�n�t�o� �a�c�c�o�u�n�t� �t�h�a�t� �e�m�i�s�s�i�o�n�s� �f�r�o�m� �c�o�k�e� �p�r�o�d�u�c�t�i�o�n� �g�r�e�a�t�l�y
�v�a�r�y� �b�e�t�w�e�e�n� �d�iß��e�r�e�n�t� �c�o�k�e� �p�r�o�d�u�c�t�i�o�n� �p�l�a�n�t�s�.� �T�h�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �f�o�r� �b�e�n�z�o�[�a�]�p�y�r�e�n�e� �a�n�d� �m�i�x�e�d� �P�A�H� �h�a�v�e� �b�e�e�n� �r�e�v�i�s�e�d
�b�y� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t�s� �i�n� �2�0�1�0� �6�)�7�)�.� �S�p�l�i�t� �f�a�c�t�o�r�s� �f�o�r� �B�l�a�c�k� �C�a�r�b�o�n� �(�B�C�)� �a�r�e� �b�a�s�e�d� �o�n� �t�h�e� �E�M�E�P� �G�u�i�d�e�b�o�o�k� �2�0�1�6� �8�)�.

�C�h�a�r�c�o�a�l� �p�r�o�d�u�c�t�i�o�n

�S�m�a�l�l� �q�u�a�n�t�i�t�i�e�s� �o�f� �c�h�a�r�c�o�a�l� �a�r�e� �p�r�o�d�u�c�e�d� �i�n� �G�e�r�m�a�n�y�  �� �b�y� �o�n�e� �m�a�j�o�r� �c�h�a�r�c�o�a�l�-�f�a�c�t�o�r�y� �o�p�e�r�a�t�o�r� �a�n�d� �i�n� �a� �n�u�m�b�e�r� �o�f
�d�e�m�o�n�s�t�r�a�t�i�o�n� �c�h�a�r�c�o�a�l� �k�i�l�n�s�.� �T�h�e� �p�e�r�t�i�n�e�n�t� �q�u�a�n�t�i�t�i�e�s� �a�r�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �F�e�d�e�r�a�l� �S�t�a�t�i�s�t�i�c�a�l� �Oß��c�e� �a�n�d� �a�r�e� �s�u�b�j�e�c�t� �t�o
�c�o�nß��d�e�n�t�i�a�l�i�t�y� �r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �w�e�r�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �U�S� �E�P�A� �1�9�9�5� �9�)� �.

�U�s�e� �o�f� �c�h�a�r�c�o�a�l� �(�i�n�c�l�u�d�e�s� �w�o�o�d� �o�n�l�y�)� �a�n�d� �b�a�r�b�e�c�u�e� �c�o�a�l
�(�i�n�c�l�u�d�e�s� �w�o�o�d� �a�n�d� �l�i�g�n�i�t�e� �b�r�i�q�u�e�t�t�s�)� �i�s� �r�e�p�o�r�t�e�d� �u�n�d�e�r� �2�.�G�.� �-
�U�s�e� �o�f� �C�h�a�r�c�o�a�l� �f�o�r� �b�a�r�b�e�c�u�e�s�.� �T�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �l�i�g�n�i�t�e
�b�r�i�q�u�e�t�t�e�s� �i�s� �r�e�p�o�r�t�e�d� �u�n�d�e�r� �1�.�B�.�1�.�b�.

�D�e�c�o�m�m�i�s�s�i�o�n�e�d� �h�a�r�d�-�c�o�a�l� �m�i�n�e�s

�N�M�V�O�C� �E�m�i�s�s�i�o�n�s� �f�r�o�m� �d�e�c�o�m�m�i�s�s�i�o�n�e�d� �h�a�r�d�-�c�o�a�l� �m�i�n�e�s� �p�l�a�y� �a� �r�o�l�e� �i�n� �t�h�i�s� �s�u�b�-� �s�o�u�r�c�e� �c�a�t�e�g�o�r�y�.� �W�h�e�n� �a� �h�a�r�d�-�c�o�a�l� �m�i�n�e� �i�s
�d�e�c�o�m�m�i�s�s�i�o�n�e�d�,� �m�i�n�e� �g�a�s� �c�a�n� �e�s�c�a�p�e� �f�r�o�m� �n�e�i�g�h�b�o�u�r�i�n�g� �r�o�c�k�,� �a�n�d� �f�r�o�m� �c�o�a�l� �r�e�m�a�i�n�i�n�g� �i�n� �t�h�e� �m�i�n�e�,� �i�n�t�o� �t�h�e� �m�i�n�e�’�s

https://iir.umweltbundesamt.de/2022/sector/ippu/other_product_use/charcoal/start
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�n�e�t�w�o�r�k� �o�f� �s�h�a�f�t�s� �a�n�d� �p�a�s�s�a�g�e�w�a�y�s�.� �S�i�n�c�e� �t�h�e� �m�i�n�e� �i�s� �n�o� �l�o�n�g�e�r� �a�r�t�iß��c�i�a�l�l�y� �v�e�n�t�i�l�a�t�e�d�,� �t�h�e� �m�i�n�e� �g�a�s� �c�o�l�l�e�c�t�s� �a�n�d� �c�a�n� �t�h�e�n
�r�e�a�c�h� �t�h�e� �s�u�r�f�a�c�e� �v�i�a� �g�a�s� �p�a�t�h�w�a�y�s� �i�n� �t�h�e� �o�v�e�r�l�y�i�n�g� �r�o�c�k� �o�r� �v�i�a� �t�h�e� �m�i�n�e�’�s� �o�w�n� �s�h�a�f�t�s� �a�n�d� �p�a�s�s�a�g�e�w�a�y�s�.� �S�u�c�h� �m�i�n�e� �g�a�s� �w�a�s
�l�o�n�g� �s�e�e�n� �p�r�i�m�a�r�i�l�y� �a�s� �a� �n�e�g�a�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �f�a�c�t�o�r�.� �R�e�c�e�n�t�l�y�,� �i�n�c�r�e�a�s�i�n�g� �a�t�t�e�n�t�i�o�n� �h�a�s� �b�e�e�n� �g�i�v�e�n� �t�o� �t�h�e� �g�a�s�’� �p�o�s�i�t�i�v�e
�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�s� �a� �f�u�e�l� �(�d�u�e� �t�o� �i�t�s� �h�i�g�h� �m�e�t�h�a�n�e� �c�o�n�t�e�n�t�,� �i�t� �i�s� �u�s�e�d� �f�o�r� �e�n�e�r�g�y� �r�e�c�o�v�e�r�y�)�.� �I�n� �t�h�e� �p�a�s�t�,� �u�s�e� �o�f� �m�i�n�e� �g�a�s� �w�a�s
�r�a�r�e�l�y� �c�o�s�t�-�eß��e�c�t�i�v�e�.� �T�h�i�s� �s�i�t�u�a�t�i�o�n� �c�h�a�n�g�e�d� �f�u�n�d�a�m�e�n�t�a�l�l�y� �i�n� �2�0�0�0� �w�i�t�h� �t�h�e� �R�e�n�e�w�a�b�l�e� �E�n�e�r�g�y� �S�o�u�r�c�e�s� �A�c�t� �(�E�E�G�)�.� �A�l�t�h�o�u�g�h
�m�i�n�e� �g�a�s� �i�s� �a� �f�o�s�s�i�l� �f�u�e�l� �i�n� ß��n�i�t�e� �s�u�p�p�l�y�,� �i�t�s� �u�s�e� �s�u�p�p�o�r�t�s� �c�l�i�m�a�t�e� �p�r�o�t�e�c�t�i�o�n�,� �a�n�d� �t�h�u�s� �t�h�e� �g�a�s� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �E�E�G�.� �T�h�e
�A�c�t� �r�e�q�u�i�r�e�s� �n�e�t�w�o�r�k� �o�p�e�r�a�t�o�r�s� �t�o� �a�c�c�e�p�t�,� �a�n�d� �p�r�o�v�i�d�e� �s�p�e�c�iß��e�d� �c�o�m�p�e�n�s�a�t�i�o�n� �f�o�r�,� �e�l�e�c�t�r�i�c�i�t�y� �g�e�n�e�r�a�t�e�d� �w�i�t�h� �m�i�n�e� �g�a�s� �a�n�d
�f�e�d� �i�n�t�o� �t�h�e� �g�r�i�d�.� �T�h�e� �N�M�V�O�C� �e�m�i�s�s�i�o�n�s� �f�r�o�m� �d�e�c�o�m�m�i�s�s�i�o�n�e�d� �h�a�r�d�-�c�o�a�l� �m�i�n�e�s� �h�a�v�e� �b�e�e�n� �c�a�l�c�u�l�a�t�e�d� �i�n� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t
 ��P�o�t�e�n�t�i�a�l� �f�o�r� �r�e�l�e�a�s�e� �a�n�d� �u�t�i�l�i�s�a�t�i�o�n� �o�f� �m�i�n�e� �g�a�s �� �( ��P�o�t�e�n�t�i�a�l� �z�u�r� �F�r�e�i�s�e�t�z�u�n�g� �u�n�d� �V�e�r�w�e�r�t�u�n�g� �v�o�n� �G�r�u�b�e�n�g�a�s ��)� �1�0�)�.� �T�h�e
�r�e�l�e�v�a�n�t� �c�a�l�c�u�l�a�t�i�o�n�s� �w�e�r�e� �c�a�r�r�i�e�d� �o�u�t� �f�o�r� �a�l�l� �m�i�n�i�n�g�-�r�e�l�e�v�a�n�t� �d�e�p�o�s�i�t�s� �i�n� �G�e�r�m�a�n�y�.

�S�o�u�r�c�e� �o�f� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�S�u�b�s�t�a�n�c�e�u�n�i�t �V�a�l�u�e
�d�e�c�o�m�m�i�s�s�i�o�n�e�d� �h�a�r�d�-�c�o�a�l� �m�i�n�e�s�N�M�V�O�C�k�g�/�m�‡�0�.�0�0�1�5�9�9

�R�e�c�a�l�c�u�l�a�t�i�o�n�s

�P�l�e�a�s�e� �r�e�f�e�r� �t�o� �o�v�e�r�a�r�c�h�i�n�g� �c�h�a�p�t�e�r� �1�.�B� �-� �F�u�g�i�t�i�v�e� �E�m�i�s�s�i�o�n�s� �f�r�o�m� �f�o�s�s�i�l� �f�u�e�l�s

�P�l�a�n�n�e�d� �i�m�p�r�o�v�e�m�e�n�t�s

�N�e�w� �s�t�u�d�i�e�s� �s�h�o�w� �a� �l�o�w�e�r� �P�M�1�0� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r� �f�o�r� �o�p�e�n� �p�i�t� �m�i�n�i�n�g�.� �T�h�o�s�e� �s�t�u�d�i�e�s� �w�i�l�l� �b�e� �e�v�a�l�u�a�t�e�d� �a�n�d� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �n�e�x�t
�s�u�b�m�i�s�s�i�o�n�.

�R�e�f�e�r�e�n�c�e�s

�2�)�,� �4�)� �F�e�d�e�r�a�l� �E�n�v�i�r�o�n�m�e�n�t� �A�g�e�n�c�y� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �N�o�.� �2�0�4� �4�2� �2�0�2�/�2�  ��E�m�i�s�s�i�o�n�e�n� �u�n�d� �M�a�ß�n�a�h�m�e�n�a�n�a�l�y�s�e� �F�e�i�n�s�t�a�u�b
�2�0�0�0�-�2�0�2�0 ��,� �p�u�b�l�i�s�h�e�d� �i�n� �2�0�0�7� �E�x�t�e�r�n�a�l� �L�i�n�k
�3�)� �C�o�-�o�r�d�i�n�a�t�e�d� �E�u�r�o�p�e�a�n� �P�r�o�g�r�a�m�m�e� �o�n� �P�a�r�t�i�c�u�l�a�t�e� �M�a�t�t�e�r� �E�m�i�s�s�i�o�n� �I�n�v�e�n�t�o�r�i�e�s�,� �P�r�o�j�e�c�t�i�o�n�s� �a�n�d� �G�u�i�d�a�n�c�e� �(�C�E�P�M�E�I�P�)
�E�x�t�e�r�n�a�l� �L�i�n�k
�5�)� �H�e�n�s�m�a�n�n� �e�t� �a�l�.� �2�0�1�1
�6�)� �F�e�d�e�r�a�l� �E�n�v�i�r�o�n�m�e�n�t� �A�g�e�n�c�y� �a�n�d� �D�F�I�U� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t�  ��A�n�p�a�s�s�u�n�g� �d�e�r� �d�e�u�t�s�c�h�e�n� �M�e�t�h�o�d�i�k� �z�u�r� �r�e�c�h�n�e�r�i�s�c�h�e�n
�E�m�i�s�s�i�o�n�s�e�r�m�i�t�t�l�u�n�g� �a�n� �i�n�t�e�r�n�a�t�i�o�n�a�l�e� �R�i�c�h�t�l�i�n�i�e�n�,� �T�e�i�l�b�e�r�i�c�h�t� �P�r�i�o�r�i�t�ä�r�e� �Q�u�e�l�l�e�n ��,� �2�0�1�0� �(�n�o�t� �a�v�a�i�l�a�b�l�e� �o�n�l�i�n�e�)
�7�)� �F�e�d�e�r�a�l� �E�n�v�i�r�o�n�m�e�n�t� �A�g�e�n�c�y� �a�n�d� �B�F�I� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �N�o�.� �3�7�0�7� �4�2� �3�0�1�  ��E�m�i�s�s�i�o�n�s�f�a�k�t�o�r�e�n� �z�u�r� �E�i�s�e�n�-� �u�n�d� �S�t�a�h�l�i�n�d�u�s�t�r�i�e
�f�ü�r� �d�i�e� �E�m�i�s�s�i�o�n�s�b�e�r�i�c�h�t�e�r�s�t�a�t�t�u�n�g ��,� �2�0�1�1� �E�x�t�e�r�n�a�l� �L�i�n�k
�8�)� �E�M�E�P�/�E�E�A� �A�i�r� �P�o�l�l�u�t�a�n�t� �E�m�i�s�s�i�o�n� �I�n�v�e�n�t�o�r�y� �G�u�i�d�e�b�o�o�k� �2�0�1�6�;� �p�u�b�l�i�s�h�e�d� �i�n� �2�0�1�6� �E�x�t�e�r�n�a�l� �L�i�n�k� �(�l�a�s�t� �p�a�g�e�v�i�e�w�:� �D�e�c� �2�0�1�6�)
�9�)� �N�e�u�l�i�c�h�t�,� �R�.� �(�1�9�9�5�)�:� �E�m�i�s�s�i�o�n� �F�a�c�t�o�r� �D�o�c�u�m�e�n�t�a�t�i�o�n� �f�o�r� �A�P�-�4�2� �S�e�c�t�i�o�n� �1�0�.�7�  ��C�h�a�r�c�o�a�l ��.� �E�x�t�e�r�n�a�l� �L�i�n�k
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https://iir.umweltbundesamt.de/2022/sector/energy/fugitive/start
https://www.umweltbundesamt.de/publikationen/emissionen-massnahmenanalyse-feinstaub-2000-2020
http://www.air.sk/tno/cepmeip/
https://www.umweltbundesamt.de/publikationen/emissionsfaktoren-zur-eisen-stahlindustrie-fuer
https://www.eea.europa.eu/publications/emep-eea-guidebook-2016/part-b-sectoral-guidance-chapters/1-energy/1-b-fugitives
https://www3.epa.gov/ttn/chief/ap42/ch10/
https://www.kohlenstatistik.de/
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