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�

�XEOLQ�&LW��&RXQFLO���&&�� LV�FXUUHQWO��FRQVLGHULQJ�WKH�QH[W� VWDJHV� LQ�WKH�GHOLYHU��RI�WKH��XEOLQ�

�LVWULFW�+HDWLQJ�6�VWHP����+6���5DPEROO�ZHUH�DZDUGHG�WKH�SURMHFW���XEOLQ��LVWULFW�+HDWLQJ�6�VWHP�

%XVLQHVV� �HOLYHU��0RGHO� DQG� (QJLQHHULQJ�5HYLHZ´� WR� DGYLVH��&&� RQ� VXLWDEOH� EXVLQHVV� GHOLYHU��

RSWLRQV�DQG�FRPSOHWH�D�UHYLHZ�RI�HQJLQHHULQJ�LVVXHV�DQG�ULVNV�IRU�WKH�SURMHFW��1LFKRODV�2��Z�HU�

&RQVXOWLQJ� (QJLQHHUV� DQG� �(9&&2� DUH� VXEFRQVXOWDQWV� WR� 5DPEROO� RQ� WKLV� SURMHFW�� 7KLV� UHSRUW�

DGGUHVVHV�WKH�UHYLHZ�RI�HQJLQHHULQJ�LVVXHV�IRU�WKH�SURMHFW����

�

7KH� ��+6� LQYROYHV� WKH� GHYHORSPHQW� RI� D� SURSRVHG� �LVWULFW� +HDWLQJ� 6�VWHP� WR� UHFRYHU� DQG�

GLVWULEXWH�ZDVWH�KHDW�SULPDULO��IURP�WKH��XEOLQ�:DVWH�WR�(QHUJ����:W(��3ODQW�DW�3RROEHJ�3HQLQVXOD��

�XEOLQ��ZKLFK�KDV�UHFHQWO��EHJXQ�RSHUDWLRQV��6XPPHU����������

�

7KH� JHRJUDSKLFDO� DUHD� RI� FRQVLGHUDWLRQ� IRU� VXSSO�� E�� WKH���+6� LQLWLDOO�� IRFXVHV� RQ� WKH��XEOLQ�

�RFNODQGV�6WUDWHJLF��HYHORSPHQW�=RQH��6�=���WKH�3RROEHJ�:HVW�6�=��3:6�=���DQG�WKH�3RROEHJ�

3HQLQVXOD�DV�SHU�WKH�ILJXUH�EHORZ��

�

�

)LJXUH���*HRJUDSKLFDO�DUHD�RI�FR�VLGHUDWLR��RI�WKH�L�LWLDO����6�

2Q�JRLQJ�ZRUN�KDV�EHHQ�FRPSOHWHG�RQ�WKH���+6�VLQFH�WKH�ILUVW��+�IHDVLELOLW��VWXG��ZDV�FRPSOHWHG�

LQ�1RYHPEHU�������LQFOXGLQJ�WKH�LQVWDOODWLRQ�RI�SK�VLFDO��+�LQIUDVWUXFWXUH���

�

7KH��+�LQIUDVWUXFWXUH�LQVWDOOHG�LQFOXGHV����

9HUVLRQ� �D� RI� WKLV� UHSRUW� ZDV� VXEPLWWHG� LQ� -XO�� ����� WR� �&&�� )ROORZLQJ� FRPPHQWV� DQG�

GLVFXVVLRQ�ZLWK��&&��DGGUHVVLQJ� RI� VXEPLWWHG� FRPPHQWV� DQG� ILQDOLVLQJ� RI� WKLV� UHSRUW�ZDV�

SRVWSRQHG�XQWLO�DQ�LQVWUXFWLRQ�WR�SURFHHG�ZDV�JLYHQ�E���&&��1R�QHZ�LQIRUPDWLRQ�KDV�EHHQ�

DGGHG�VLQFH�YHUVLRQ��D�RI�WKH�UHSRUW�ZDV�LVVXHG��KRZHYHU�DOO�FRPPHQWV�SUHYLRXVO��UDLVHG�DUH�

DGGUHVVHG�KHUHLQ��
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•� �LIIH��6HUYLFHV�7X��HO��7KLV�LV�DSSUR[LPDWHO������PHWUHV�IURP�SRLQW�WR�SRLQW��7KH�LQWHUQDO�

GLPHQVLRQV� RI� WKH� VXSSO�� DQG� UHWXUQ� SLSHV� DUH� ����PP� �LQWHUQDO��� ZKLOH� WKH� H[WHUQDO�

GLDPHWHUV�DUH�����PP�IRU�WKH�IORZ�SLSH�DQG�����PP�IRU�WKH�UHWXUQ�SLSH���

•� 1HZ� ��RUWK� VRXWK� URDG��� ,QVWDOODWLRQ� RI� DSSUR[LPDWHO�� ���P� RI� ����PP� LQWHUQDO�

GLDPHWHU�DQG�VPDOOHU�LQ�WKH�QHZ��QRUWK�VRXWK�URDG´�DORQJVLGH�WKH���UHQD�

•� 0D�RU�6WUHHW���SSUR[LPDWHO������PHWUHV�RI��+�SLSH�ZDV�LQVWDOOHG�XQGHU�0D�RU�6WUHHW��DV�

IROORZV���

�� �+�3LSH�LQVWDOODWLRQ�RI�YDULRXV�VL]HV�XS�WR�����PP�,��ODLG�LQ�0D�RU�6WUHHW�8SSHU��

3DUN�/DQH��RU�6SHQFHU�6WUHHW�DV�QRWHG�LQ�VRPH�GRFXPHQWV����

�� �+�SLSHV�XQGHU�WKH�/XDV�FURVVLQJ�RI�0D�RU�6WUHHW�DQG�D�QHZ�SURSRVHG�VWUHHW�ZKLFK�

LV�SURYLVLRQDOO��QDPHG�6SHQFHU��YHQXH���

•� 1HZ�:DSSL�J� 6WUHHW�� 7ZLQ� ���PP� SLSH� VOHHYHV� ZHUH� LQVWDOOHG� XQGHU� WKH� /8�6� IRU�

�LVWULFW�+HDWLQJ�RQ�WKH�HDVW�VLGH�RI�WKH�MXQFWLRQ����

•� &DVWOHIRUEHV��6SDFH�ZDV�OHIW�IRU�IXWXUH�LQVWDOODWLRQ�RI��+�SLSHV�XQGHU�WKH�/XDV�FURVVLQJ��

�

7KH�REMHFWLYH�RI�WKLV�UHSRUW�LV�WR�UHYLHZ��DQG�XSGDWH�SUHYLRXV�GHVLJQV�DV�UHTXLUHG�WR�D�IHDVLELOLW��

OHYHO�RI�GHWDLO�VXIILFLHQW�WR���

�

L�� ,GHQWLI��URXWH�VHOHFWLRQ�RSWLRQV��LQFOXGLQJ�UHYLHZ�RI�SUHYLRXV�RSWLRQV�DQG��

LL�� 6SHFLI��WKH�FDSDFLW��RI�SODQW�DQG�HTXLSPHQW�DQG�SLSH�QHWZRUN�IRU�SKDVHG�LPSOHPHQWDWLRQ���

�

7KH� URXWH� VHOHFWLRQ� RXWOLQHG� LQ� WKLV� UHSRUW� FRQVLGHUV� WKH� WHFKQLFDO� HQJLQHHULQJ�� HQYLURQPHQWDO��

IRUHFDVW� GHPDQG� DQG� ILQDQFLDO� LVVXHV� DW�D� IHDVLELOLW��RXWOLQH�GHVLJQ� OHYHO� RI�GHWDLO�� 7KH�SURFHVV�

FRQGXFWHG�WR�GHYHORS�WKLV�UHSRUW�LV�RXWOLQHG�LQ�WKH�ILJXUH�EHORZ�DQG�ZLOO�EH�GLVFXVVHG�IXUWKHU�LQ�WKH�

IROORZLQJ�VHFWLRQV��7KH�OLVW�RI�SUHYLRXV�UHSRUWV�UHYLHZHG�LV�LQFOXGHG�LQ��SSHQGL[����

�

�

)LJXUH���(�JL�HHUL�J�5HSRUW�GHYHORSPH�W�SURFHVV�

5HYLHZ�
3UHYLRXV�
5HSRUWV

�HYHORS�+HDW�
�HPDQG

�HYHORS�
+�GUDXOLF�

0RGHO�WR�PHHW�
+HDW��HPDQG

�LYLVH�5RXWH�
2SWLRQV�WR�
VXSSO��+HDW�
�HPDQG�

(QYLURQPHQWDO�
�VVHVVPHQW�RI�

5RXWH
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��� �(�7��(0�1���66(660(17�)25�352-(&7��5(��

���� �HDW��HPD�G�3KDVHV�

,Q�RUGHU�WR�DVVHVV�WKH�KHDW�GHPDQG�IRU�WKH���+6�DUHD�LW�KDV�EHHQ�EURNHQ�XS�LQWR�SKDVHV�ZKLFK�

DUH�ERWK�JHRJUDSKLFDOO��DQG�WHPSRUDOO��EDVHG��WDNLQJ�D�OLQHDU�SURJUHVVLRQ�LQ�SKDVH�QDPLQJ�IURP�

WKH��XEOLQ�:DVWH�WR�(QHUJ����:W(��SODQW�DW�3RROEHJ�WRZDUGV�WKH�6SHQFHU��RFN�GHYHORSPHQW�LQ�WKH�

1RUWK�/RWWV�DUHD��7KH�ILJXUH�EHORZ�RXWOLQHV�WKH�SKDVHV�DV�WKH��KDYH�EHHQ�LGHQWLILHG��

�

�

�

)LJXUH���2XWOL�H�RI�KHDW�GHPD�G�SKDVHV�IRU����6�

�

)LUVW�&R��HFWRUV�

3KDVH����%�LQFOXGHV�EXLOGLQJ�GHPDQGV�ZKLFK�DUH�H[SHFWHG�WR�PRVW�OLNHO��FRQQHFW�WR�WKH���+6�IURP�

DQ�HDUO��VWDJH�RI�LWV�RSHUDWLRQ�DV�LGHQWLILHG�LQ�UHFHQW�&RGHPD��UHSRUWV���

�

3KDVH���LQFRUSRUDWHV�WKH�3RROEHJ�DUHD�EHWZHHQ�WKH�:DVWH�WR�(QHUJ��SODQW�DQG�WKH�3RROEHJ�:HVW�

6�=��3KDVH���LQFOXGHV�WKH�5LQJVHQG�DUHD�EHWZHHQ�WKH�3RROEHJ�:HVW�6�=�DQG�WKH�VRXWKHUQ�VKDIW�

RI�WKH�/LIIH��7XQQHO��3KDVH����LQFOXGHV�WKH�1RUWK�/RWWV�DUHD��3KDVH��%�LQFOXGHV�WKH�*UDQG�&DQDO�

�RFN�DUHD���

�

)XWXUH�5HWUR�)LW�&R��HFWLR�V�

3KDVH�������LQFOXGHV�EXLOGLQJV�ZKLFK�ZRXOG�QHHG�WR�EH�UHWURILWWHG�WR�FRQQHFW�WR�WKH���+6��7KHVH�

ZLOO�EH�FRQQHFWHG�IROORZLQJ�WKH�FRQQHFWLRQ�RI� WKH��+�UHDG��EXLOGLQJV��RU� LI� WKH�EXVLQHVV� FDVH� LV�

SRVLWLYH�RQ�D�FDVH�E��FDVH�EDVLV����

�

�����������������������������������������������
���XEOLQ��LVWULFW�+HDWLQJ�6�VWHP��HWDLOHG�)LQDQFLDO��SSUDLVDO��-XO�����������XEOLQ��LVWULFW�+HDWLQJ�6�VWHP�0DUNHW�5HVHDUFK�5HSRUW�

�2FWREHU��������
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3KDVH����LQFOXGHV�EXLOGLQJV�ZKLFK�FRXOG�EH�UHWURILWWHG�IRU��+�VXSSO��LQ�WKH�1RUWK�/RWWV�DUHD��3KDVH�

�%�LQFOXGHV�EXLOGLQJV�ZKLFK�FRXOG�EH�UHWURILWWHG�IRU��+�VXSSO��LQ�WKH�*UDQG�&DQDO��RFN�DUHD��3KDVH�

�&�LQFOXGHV�EXLOGLQJV�ZKLFK�FRXOG�EH�UHWURILWWHG�IRU��+�VXSSO��LQ�WKH�,)6&�DUHD��3KDVH����LQFOXGHV�

EXLOGLQJV�ZKLFK�FRXOG�EH�UHWURILWWHG�IRU��+�VXSSO��LQ�WKH�5LQJVHQG�DUHD��

�

)XWXUH�1HZ��HYHORSPH�W�&R��HFWLR�V�

3KDVH������%�LQFOXGH�DUHDV�RI�QHZ�SRWHQWLDO�IXWXUH�GHYHORSPHQW�ZLWK�OLWWOH�DYDLODEOH�LQIRUPDWLRQ�RQ�

WKHLU�SODQV�RU�LQWHQWLRQ�UHTXLUHPHQW�WR�FRQQHFW�WR�WKH���+6��7KHVH�ZLOO�EH�FRQQHFWHG�IROORZLQJ�WKH�

FRQQHFWLRQ�RI�WKH��+�UHDG��EXLOGLQJV��RU�LI�WKH�EXVLQHVV�FDVH�LV�SRVLWLYH�RQ�D�FDVH�E��FDVH�EDVLV��

�

3KDVH����LQFOXGHV�WKH�DUHD�QRUWK�RI�6KHULII�6WUHHW�EHKLQG�WKH�1RUWK�/RWWV�DUHD��3KDVH��%�LQFOXGHV�

WKH�SURSRVHG�7ULQLW��&ROOHJH�7HFKQRORJ��(QWHUSULVH�&DPSXV�GHYHORSPHQW�LQ�WKH�*UDQG�&DQDO��RFN�

DUHD��

�

���� �HDW��HPD�G��HYHORSPH�W�3URFHVV�

7R�GHYHORS�WKH�KHDW�GHPDQGV�IRU�WKH���+6��WKH�IROORZLQJ�DSSURDFK�ZDV�IROORZHG��

�

)LUVW�&R��HFWRUV��5DPEROO� UHYLHZHG�WKH�VWXGLHV��FRPSOHWHG�E��&RGHPD�LQ������ WR�DVVHVV�WKH�

PHWKRGRORJ��DQG�DSSURDFK�FRQGXFWHG�WR�GHYHORS�WKH�PRVW�OLNHO��KHDW�GHPDQG�IRU�WKHVH�FRQVXPHUV��

7KLV� ZDV� IRXQG� WR� EH� LQ� OLQH�ZLWK� EHVW� SUDFWLFH�PHWKRGRORJ�� DV� SHU� WKH� �DQLVK� KHDW� SODQQLQJ�

SURFHVV�� �XEOLQ� &LW�� &RXQFLO� SURYLGHG� WKH� UDZ� GDWD� XVHG� WR� GHYHORS� WKHVH� UHSRUWV� DQG� WKHVH�

GHPDQGV�ZHUH�WKHQ�LQFRUSRUDWHG�LQWR��UF*,6�E��5DPEROO�DV�FDQ�EH�VHHQ�LQ�WKH�ILJXUH�EHORZ��

�

�

)LJXUH����HDW�GHPD�G�ORFDWLR�V�LGH�WLILHG�IRU�3KDVH������

�

�����������������������������������������������
���XEOLQ��LVWULFW�+HDWLQJ�6�VWHP��HWDLOHG�)LQDQFLDO��SSUDLVDO��-XO�����������XEOLQ��LVWULFW�+HDWLQJ�6�VWHP�0DUNHW�5HVHDUFK�5HSRUW�

�2FWREHU��������
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)XWXUH�5HWUR�)LW�&R��HFWLR�V��5DPEROO�UHYLHZHG�WKH�VWXGLHV�FRPSOHWHG�E��&RGHPD�LQ�������DQG�

������ZKLFK�LGHQWLILHG�EXLOGLQJV�ZKLFK�FRXOG�SRWHQWLDOO��FRQQHFW�WR�WKH���+6�LI�WKH��ZHUH�UHWURILWWHG�

IRU�WKLV��7KH�DSSURDFK�DQG�PHWKRGRORJ��FRQGXFWHG�WR�GHYHORS�WKH�GHPDQG�IRU�WKHVH�FRQVXPHUV�

HYDOXDWHG��7KLV�ZDV� IRXQG�WR�EH� LQ� OLQH�ZLWK�EHVW�SUDFWLFH�PHWKRGRORJ��DV�SHU�WKH��DQLVK�KHDW�

SODQQLQJ�SURFHVV���XEOLQ�&LW��&RXQFLO�SURYLGHG�WKH�UDZ�GDWD�XVHG�WR�GHYHORS�WKHVH�UHSRUWV�DQG�

WKHVH�GHPDQGV�ZHUH�WKHQ�LQFRUSRUDWHG�LQWR��UF*,6�E��5DPEROO�DV�FDQ�EH�VHHQ�LQ�WKH�ILJXUH�EHORZ��

�

�

)LJXUH����HDW�GHPD�G�ORFDWLR�V�LGH�WLILHG�IRU�3KDVH������

�

)XWXUH�1HZ��HYHORSPH�W�&R��HFWLR�V��7KHVH�GHYHORSPHQWV� LQFOXGH�DUHDV� RI�QHZ�SRWHQWLDO�

IXWXUH� GHYHORSPHQW� ZLWK� OLWWOH� DYDLODEOH� LQIRUPDWLRQ� RQ� WKHLU� SODQV� RU� LQWHQWLRQ�UHTXLUHPHQW� WR�

FRQQHFW�WR�WKH���+6�DV�WKH��DUH�RXWVLGH�RI�FXUUHQW�6�=�DUHDV��7KHVH�ZLOO�EH�FRQQHFWHG�IROORZLQJ�

WKH�FRQQHFWLRQ�RI�WKH��+�UHDG��EXLOGLQJV��RU�LI�WKH�EXVLQHVV�FDVH�LV�SRVLWLYH�RQ�D�FDVH�E��FDVH�EDVLV�

��KLJK�OHYHO�HVWLPDWLRQ�XVLQJ�UHOHYDQW�EHQFKPDUNV��KDV�EHHQ�PDGH�IRU�WKH�SRWHQWLDO�GHPDQG�IRU�

WKHVH�DUHDV� WR� DOORZ� WKH� QHWZRUN� WR� EH� VL]HG� WR�DFFRPPRGDWH� IXWXUH�GHPDQGV�DQG� WR� JLYH� DQ�

LQGLFDWLRQ�RI�WKH�DGGLWLRQDO�SRWHQWLDO�IXWXUH�ORDGV�IRU�WKH�QHWZRUN��3RLQW�ORDGV�KDYH�EHHQ�DVVLJQHG�

IRU�WKHVH�DUHDV�DQG�WKH��KDYH�EHHQ�LQFRUSRUDWHG�LQ��UF*,6�E��5DPEROO�DV�FDQ�EH�VHHQ�LQ�WKH�ILJXUH�

EHORZ��

�

�FFXPXODWHG� GHPDQG� LQWR� RQH� DQFKRU� ORDG�� DVVXPSWLRQV� RQ� WKH� HVWLPDWHG� KHDW� GHPDQG� DUH�

GHVFULEHG�LQ�WKH��1RWH´�ILHOG�����N:K�P��DQG������()/+�LV�XVHG��

�����������������������������������������������
���XEOLQ��LVWULFW�+HDWLQJ�6�VWHP��HWDLOHG�)LQDQFLDO��SSUDLVDO��-XO�����������XEOLQ��LVWULFW�+HDWLQJ�6�VWHP�0DUNHW�5HVHDUFK�5HSRUW�

�2FWREHU��������
���XEOLQ��LVWULFW�+HDWLQJ�6�VWHP�0DUNHW��VVHVVPHQW���HFHPEHU��������
�����N:K�P��XVHG�IRU�IORRU�DUHD�����IORRU�DUHD�HVWLPDWHG�EDVHG�RQ���WLPHV�SORW�UDWLR����������P��XVHG�IRU��%��
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)LJXUH����HDW�GHPD�G�ORFDWLR��SRL�WV�IRU�3KDVH��������

�

���� �HDW��HPD�G�

%DVHG�RQ�WKH�DERYH��WKH�GHPDQG�LQ�0:K�IRU�WKH���+6�LV�DV�SHU�WKH�EHORZ�WDEOH��

�

3KDVH� �HDW��HPD�G�

�0:K��

)LUVW�&R��HFWRUV�3KDVH������

���3%�6�=� ��������

���5*6�� �������

����1/�6�=� ��������

�%��*&��6�=� ��������

6XEWRWDO� ��������

)XWXUH�5HWUR�)LW�&R��HFWLR�V�3KDVH�������

����1/�5HWURILWV� ��������

�%��*&��5HWURILWV� ��������

�&��,)6&�5HWURILWV�� ��������

����5*61��5HWURILWV� ��������

6XEWRWDO� ��������

)XWXUH�1HZ��HYHORSPH�W�&R��HFWLR�V�3KDVH����

����

����1RUWK�6KHULII�6W��� ��������

�%��7ULQLW��� �������

6XEWRWDO� �������

*UD�G�7RWDO� ��������

��FFXPXODWHG�GHPD�G�L�WR�R�H�D�FKRU�ORDG��

7DEOH������6��HPD�G�
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7KH�QXPEHUV�LQ�WKH�WDEOH�DERYH�DUH�EDVHG�RQ�WKH�&RGHPD�UHSRUW�PHQWLRQHG�LQ�WKH�QRWH�RQ�SDJH�

���

�

7KH�ORFDWLRQV�IRU�WKH�KHDW�GHPDQGV�LQGLFDWHG�LQ�WKH�WDEOH�DERYH�IRU�WKH���+6�DUH�VKRZQ�LQ�WKH�

ILJXUH�EHORZ��

�

�

)LJXUH����HDW�GHPD�G�ORFDWLR�V�IRU����6� �
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��� ���5�8�,&�02�(���(9(�230(17�

���� ,�LWLDO�0RGHOOL�J�3URFHVV�

�� K�GUDXOLF�PRGHO� ZDV� GHYHORSHG� WR� VL]H� WKH� QHWZRUN� DQG� SXPSV� DSSURSULDWHO�� WR� VXSSO�� WKH�

HVWLPDWHG�GHPDQG�IRU�WKH���+6��5DPEROO�XVH�WZR�V�VWHPV�IRU�K�GUDXOLF�PRGHOOLQJ��6�VWHP�5�UQHW�

DQG�7HUPLV��7HUPLV�ZDV�VHOHFWHG�IRU�WKLV�SURFHVV��,QLWLDOO��WKH�KHDW�GHPDQG�IRU�3KDVHV����%��WKH�

)LUVW�&RQQHFWRUV�DV� GLVFXVVHG� LQ�6HFWLRQ�����DERYH��ZDV�PRGHOOHG� IRU�HDVH�RI� FRPSDULVRQ�ZLWK�

SUHYLRXV�VWXGLHV�ZKLFK�PRGHOOHG�WKH�VDPH�DUHDV�WR�VL]H�WKH�SLSHV��

�

)LUVWO���WKH�GHPDQG�ZDV�FRQYHUWHG�IURP�0:K�WR�0:�FDSDFLW��XVLQJ�DQ�(TXLYDOHQW�)XOO�/RDG�+RXU�

DVVXPSWLRQ�RI�������KRXUV��7KLV�SURYLGHV�WKH�KHDW�GHPDQG�DV�VKRZQ�LQ�0:�LQ�WKH� WDEOH�EHORZ�

�ZLWKRXW�VLPXOWDQHLW����,I�VLPXOWDQHLW��LV�LQFOXGHG�WKH�FDSDFLW��ZLOO�EH�ORZHU�IRU�HDFK�SKDVH�VLQFH�

WKH�VLPXOWDQHLW��IDFWRU�WDNHV�LQWR�DFFRXQW��WKDW�QRW�DOO�FRQVXPHUV�XVH�WKHLU�SHDN�GHPDQG�DW�WKH�

VDPH�WLPH��

�

�

3KDVH� �HDW�GHPD�G��0:K�� �HDW��HPD�G��0:��

3KDVH����3��6��� ������� �����

3KDVH����5*6�� ������ ����

3KDVH�����1��6��� ������� �����

3KDVH�����*&��6��� ������� �����

7RWDO� �������� �����

7DEOH����HDW��HPD�G�&DSDFLW��IRU�3KDVH����E�

�

�

)LJXUH����HDW��HPD�G�&DSDFLW��0DS�IRU�3KDVH����E�

�
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7KH�PRGHO�ZDV�WKHQ�GHYHORSHG�EDVHG�RQ�QXPHURXV�GUDZLQJV��FRPSOHWHG�SUHYLRXVO��IRU�WKH���+6��

��

7KUHH�6FHQDULR�ZHUH� LQLWLDOO��PRGHOOHG�WR�DVVHVV� WKH�QHWZRUN�SLSH�GLPHQVLRQV�DQG� LWV�RSHUDWLRQ�

RQFH�FRQVWUXFWHG��7KHVH�ZHUH�DV�IROORZV��

�

•� 6FH�DULR����1HWZRUN�GLPHQVLRQV�DV�SUHYLRXVO��SODQQHG���SLSH�VL]HV�ZHUH�GHVLJQHG�IRU�D�SHDN�

ORDG�RI�DSS������0:��WR�VXSSO��WKH����0:�GHPDQG�LQGLFDWHG�LQ�7DEOH�����

•� 6FH�DULR����1HWZRUN�VL]HG�WR�WDNH�WKH����0:�FDSDFLW��RI�WKH�:DVWH�WR�(QHUJ��SODQW�WR�VXSSO��

WKH���0:�GHPDQG�LQGLFDWHG�LQ�7DEOH���

•� 6FH�DULR����1HWZRUN�VL]HG�WR�VXSSO��WKH�GHPDQG�RI������0:�LQGLFDWHG�LQ�7DEOH����

�

7KH�SXUSRVH�RI�7DEOH���LV�WR�LOOXVWUDWH�WKH�LPSRUWDQFH�RI�GHVLJQLQJ�WKH�SLSHV�IRU�WKH�FRUUHFW�SHDN�

ORDG��ELJJHU�VL]HV�DUH�QHHGHG�LI�WKH�SHDN�LV�KLJKHU��LQFUHDVLQJ�WKH�LQYHVWPHQW�VLJQLILFDQWO�����V�FDQ�

EH�VHHQ�IURP�WKH�EHORZ�WDEOH��WKH�OHQJWK�RI�WKH�ODUJHU�SLSH�GLPHQVLRQV�UHGXFH�VLJQLILFDQWO��EHWZHHQ�

6FHQDULR���DQG����,Q�7DEOH���WKH�H[LVWLQJ�SLSHV�DQG�WKH�SLSHV�XQGHU�FRQVWUXFWLRQ�DUH�LQFOXGHG��

�

�

6FH�DULR�����V�

3OD��HG�a�����

0:�

6FH�DULR�����:W(�

a����0:�

6FH�DULR�����HDW�

�HPD�G�a������0:�

3LSH��LPH�VLR�� 0HWHUV�RI�SLSH�

�1�������� ���� ���� ����

�1�������� �� �� ����

�1�������� ���� ���� ����

�1�������� ����� ����� �����

�1�������� ����� ����� �����

�1�������� ���� �� ����

�1�������� �� ���� ��

�1�������� ���� ��� �����

�1�������� �� �� �����

�1�������� ���� ����� ����

�1�������� ����� �� ��

� ����� ����� �����

7DEOH���7UH�FK�OH�JWK�SHU�6FH�DULR�D�G�SLSH�GLPH�VLR��

�

�

�

�

�

�����������������������������������������������
��76����+6������WR�����5(9��SGI���*����&���SGI���*����&���SGI��PGH�����*��������SGI��PGH�����*����&���SGI��

PGH�����*����,���SGI�
�
��6KRZQ�RQ�GUDZLQJ�76����+6������5(9��
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������ �LPHQVLRQLQJ�&ULWHULD�V�

7KH�SLSH�GLPHQVLRQLQJ�KDV�EHHQ�EDVHG�RQ�WKH�DVVXPSWLRQV��

•� 0D[LPXP�DFFHSWDEOH�SUHVVXUH�JUDGLHQW������3D�P�

•� 0D[LPXP�DFFHSWDEOH�YHORFLWLHV��

�

3LSH�7�SH� 9HORFLW��>P�V��

���1��� ����

�1�������1���� ����

�1��������1���� ����

�1��������1���� ����

�1������ ����

7DEOH����VVXPHG�PD�LPXP�YHORFLWLHV�SHU�SLSH�GLPH�VLR��VL�H�

���� 5HVXOWV�RI�,�LWLDO�0RGHOOL�J�

(DFK�VFHQDULR�ZDV�IXUWKHU�WHVWHG�XQGHU���IXUWKHU�FRQGLWLRQV���L��QR�VLPXOWDQHLW����LL��VLPXOWDQHLW��

RI������H[SHFWHG�GXULQJ�QRUPDO�RSHUDWLRQ��DQG��LLL��VLPXOWDQHLW��RI������H[SHFWHG�GXULQJ�VXPPHU�

SHULRG���)XUWKHU�GHWDLOV�RI�WKH�DQDO�VLV�FDQ�EH�IRXQG�LQ��SSHQGL[�����

�

6FH�DULR���

8QGHU� WKLV� VFHQDULR� �L�� DERYH� �ZH� DVVXPH��� WKH� SUHVVXUH� LQ� WKH� V�VWHP� LV� YHU�� ORZ� XQGHU� DOO�

K�GUDXOLF�VFHQDULRV�DQDO�VHG�ZKLFK�DUH�GHVFULEHG�LQ�DSSHQGL[���ZLWK�IORZ�YHORFLWLHV�RI�PD[�����P�V�

�GXULQJ�QRUPDO�RSHUDWLRQ��DQG�PD[�����P�V��GXULQJ�VXPPHU�SHULRG���7KLV�FDQ�UHVXOW�LQ�RSHUDWLRQDO�

LVVXHV�IRU�WKH�QHWZRUN�DQG�SRRU�VXSSO��WR�FRQVXPHUV��HVSHFLDOO��WKRVH�DW�WKH�IXUWKHVW�GLVWDQFH�IURP�

WKH��:W(�SODQW��

�

6FH�DULR���

8QGHU� WKLV� VFHQDULR�� WKH� SUHVVXUH� LQ� WKH� V�VWHP� LV� DOVR� YHU�� ORZ� XQGHU� DOO� VFHQDULRV�ZLWK� IORZ�

YHORFLWLHV�RI�PD[�����P�V��GXULQJ�QRUPDO�RSHUDWLRQ��DQG�PD[�����P�V��GXULQJ�VXPPHU�SHULRG���

�

6FH�DULR���

8QGHU�WKLV�VFHQDULR��ZKLFK�LV�LOOXVWUDWHG�LQ�WKH�ILJXUH�EHORZ��WKH�SUHVVXUH�LQ�WKH�V�VWHP�LV�EHWWHU�

ZLWK�KLJKHU�YHORFLWLHV�RI�IORZ��KRZHYHU�WKHUH�LV�URRP�IRU�IXUWKHU�RSWLPLVDWLRQ��,Q�6FHQDULR���WKH�

QHWZRUN�KDV�EHHQ�GHVLJQHG�IRU�WKH�H[SHFWHG�KHDW�ORDG�a������0:��7DEOH���RQ�SDJH�����7KH�PDLQ�

SLSH�IURP�WKH��:W(�WR�WKH�/LIIH��WXQQHO�FDQ�EH�UHGXFHG�IURP�WKH�SODQQHG��1����WR��1����WKLV�ZLOO�

PHDQ��WKDW�WKH�YHORFLWLHV�ZLOO�EH�LQFUHDVHG�WR�DSSUR[������P�V�LQ�SHDN�RSHUDWLRQ�DQG�DSSUR[������

P�V�GXULQJ�VXPPHU�RSHUDWLRQ�� � �7KH�PD[LPXP�SUHVVXUH�LQ�WKH�V�VWHP�ZLOO�KRZHYHU�VWD��ORZHU�

WKDQ�WKH�GHVLJQ�SUHVVXUH�LQ�DOO�K�GUDXOLF�VFHQDULRV���OO�VFHQDULRV�DUH�IXUWKHU�GHVFULEHG�LQ�DSSHQGL[�

�����

�
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���� 6HFR�G�3KDVH�RI���GUDXOLF�0RGHOOL�J�

3KDVH����%�UHSUHVHQWV�OHVV�WKDQ�KDOI�RI�WKH�DYDLODEOH�FDSDFLW��DW�WKH��:W(�SODQW���V�D�UHVXOW���&&�

UHTXHVWHG�WKDW�DGGLWLRQDO�SRWHQWLDO�ORDGV�EH�FRQVLGHUHG�WR�HQVXUH�WKH�SLSHV�KDG�DYDLODEOH�FDSDFLW��

WR� VXSSO�� RWKHU� IXWXUH� SRWHQWLDO� GHYHORSPHQWV� ZKLFK� PD�� RFFXU�� �V� D� UHVXOW�� WKH� GHPDQGV�

GHYHORSHG�IRU�3KDVH�����%�ZHUH�LQFOXGHG�LQWR�WKH�K�GUDXOLF�PRGHO��

�

3KDVH� �HDW�GHPD�G��0:K�� �HDW��HPD�G��0:��

3KDVH����3��6��� ������� �����

3KDVH����5*6�� ������ ����

3KDVH�����1��6��� ������� �����

3KDVH�����*&��6��� ������� �����

����1��5HWURILWV� ������� �����

����*&��5HWURILWV� ������� �����

�&��,)6&�5HWURILWV�� ������� �����

����5*61��5HWURILWV� ������� �����

����1RUWK�6KHULII�6W��� ������� �����

����7UL�LW��� ������ ����

7RWDO� �������� ������

7DEOH���(�SHFWHG��HDW��HPD�G�SHU�SKDVH�

���FFXPXODWHG�GHPDQG� LQWR� RQH�DQFKRU� ORDG��DVVXPSWLRQV�RQ� WKH�HVWLPDWHG�KHDW� GHPDQG�DUH�

GHVFULEHG�LQ�WKH��1RWH´�ILHOG�����N:K�P��DQG������()/+�LV�XVHG��

�

������ 5HVXOWV�

,Q�WKH�VHFRQG�SKDVH�RI�WKH�PRGHOOLQJ�WKH� OHYHO�RI�GHWDLO�KDV�EHHQ� LQFUHDVHG� WR�SHUIRUP�D�PRUH�

DFFXUDWH�HVWLPDWH�RI�&�3(;��7KH�SLSH�VL]LQJ�KDV�EHHQ�EDVHG�RQ�D�VLPXOWDQHLW��RI�����a���H[SHFWHG�

GXULQJ�QRUPDO�RSHUDWLRQ���7R�UHGXFH�WKH�&�3(;�DQG�RSWLPLVLQJ�WKH�RSHUDWLRQV�RI�WKH�QHWZRUN�WKH�

PDLQ�SLSH�IURP�WKH��:W(�WR�WKH�/LIIH��6HUYLFHV�WXQQHO�KDV�EHHQ�GHVLJQHG�ZLWK�KLJKHU�YHORFLWLHV�

WKDQ�WKH�UHPDLQLQJ�QHWZRUN��%��DFFHSWLQJ�YHORFLWLHV�XS�WR�����P�V�DQG�SUHVVXUH�JUDGLHQW�XS�WR�����

3D�0� WKH�PDLQ� SLSH� IURP� WKH��:W(� WR� 6W�� %UHQGDQ�V� &RWWDJHV� FDQ� EH� D� �1���� DQG� IURP�6W��

%UHQGDQ�V�&RWWDJHV�WR�WKH�/LIIH��7XQQHO�D��1�����

�

,Q�WKH�K�GUDXOLF�PRGHO�KHDW�GLVWULEXWLRQ�KDV�EHHQ�GLVWULEXWHG�EHWZHHQ��

•� �:W(�� � a����0:�

•� 3HDN�%RLOHU�� a�����0:�DW�6SHQFHU��RFN�%ULGJHV�

�

�:W(��

�� 3RZHU��KHDW��� � �����0:�

�� )ORZ�� � � �����P��K�

�� 6XSSO��WHPS��� � ���R&�

�� 5HWXUQ�WHPS��� � ���R&�

�� 3XPS�KHDG�� � �����EDU��LQFO������EDU�LQWHUQDO�ORVV�LQ�ERLOHU��

�

3HDN�%RLOHU��DW�6SHQFHU��RFN�%ULGJHV�

�����������������������������������������������
���VVXPHG�FDSDFLW��RI�ERLOHUV�DW�6SHQFHU��RFN�GHYHORSPHQW��8VHG�WR�GHPRQVWUDWH�EHQHILW�RI�KDYLQJ�D�SHDN�ORDG�ERLOHU�RQ�QRUWK�VLGH�RI�

/LIIH��WXQQHO�
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�� 3RZHU��KHDW��� � �����0:�

�� )ORZ�� � � ����P��K�

�� 6XSSO��WHPS��� � ���R&�

�� 5HWXUQ�WHPS��� � ���R&�

�� 3XPS�KHDG�� � ����EDU��LQFO������EDU�LQWHUQDO�ORVV�LQ�ERLOHU��

�

1HWZRUN��

�� 0D[��SUHVV��� � �����EDU�J��

�� 0LQ��SUHVV��� � ����EDU�J��

�� 0LQ��Δ3�� � ����EDU��6KHULII�6WUHHW�8SSHU��

�� 0D[��YHORFLW��� � ����P�V�

�� 0D[��SUHVV��*UDGLHQW�� ����3D�P�

�

,Q�WKH�ILJXUH�EHORZ�WKH�SLSH�VL]HV�IRU��XEOLQ��+�QHWZRUN�DUH�LOOXVWUDWHG��3LSHV�VPDOOHU�WKHQ��1����

DUH�LOOXVWUDWHG�DV�WKLQ�EODFN�OLQHV�WR�VLPSOLI��WKH�LOOXVWUDWLRQ��

�

)LJXUH����,OOXVWUDWLR��RI�SLSH�VL�HV��SLSHV�VPDOOHU�WKD���1����LOOXVWUDWHG�DV�WKL��EODFN�OL�HV���

�

,Q�7DEOH���WKH�WUHQFK�OHQJWK�LQ�PHWHUV�RI�HDFK�SLSH�GLPHQVLRQ�LV�OLVWHG��

�
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3LSH�

�LPH�VLR��

0HWHUV�RI�

SLSH�

�1�������� ����

�1�������� ����

�1�������� ����

�1�������� ����

�1�������� ����

�1�������� ����

�1�������� ����

�1�������� ����

�1�������� �����

�1�������� ����

�1�������� �����

�1�������� �����

�1�������� ����

�1�������� ����

�1�������� ����

�1�������� �����

�1�������� ��

�1�������� ��

6XP� ������

�

7DEOH���7UHQFK�OHQJWK�RI��XEOLQ��+�QHWZRUN�IRU�&�3(;��7KH�WDEOH�GRHV�QRW�LQFOXGH�WKH�H[LVWLQJ�SLSHV��
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��� 3,3(�5287(�6(�(&7,21�

7KLV�VHFWLRQ�RXWOLQHV�URXWH�RSWLRQV�IRU�WKH��+�QHWZRUN�WR�VXSSO��WKH�GHPDQG�VKRZQ�LQ�WKH�SUHYLRXV�

VHFWLRQ�IURP�WKH��:W(�SODQW��7KH�URXWH�VHOHFWLRQ�SURFHVV�KDV�LQYROYHG��

•� 5HYLHZ�RI�SUHYLRXV�GUDZLQJV�DQG�HQJLQHHULQJ�UHSRUWV�GHYHORSHG�IRU�WKH��+�QHWZRUN�

•� 5HYLHZ�RI�SUHYLRXV�6,�ZRUNV�FRPSOHWHG�IRU�WKH�DUHD�

•� 5HYLHZ�RI�XSGDWHG�XWLOLW��GUDZLQJV�VXSSOLHG�E��WKH�UHVSHFWLYH�XWLOLWLHV�

•� 5LVN�ZRUNVKRS�RQ�WKH�URXWH�RSWLRQV�ZLWK��&&��RFNODQG�HQJLQHHUV�

•� 0HHWLQJV�RQ�WKH�URXWH�ZLWK�7UDQVSRUW�,QIUDVWUXFWXUH�,UHODQG�

•� 0HHWLQJV�ZLWK�&RYDQWD�DQG�VLWH�YLVLW�WR�DVVHVV�URXWH�RSWLRQV�RII�WKH��:W(�VLWH�

•� (YDOXDWLRQ�RI�PXOWLSOH� ULVNV�DIIHFWLQJ�WKH� URXWH�� LQFOXGLQJ�HQYLURQPHQWDO��JURXQG� FRQGLWLRQV��

ODQG� DFTXLVLWLRQ� UHTXLUHPHQWV�� SODQQLQJ� UHTXLUHPHQWV�� WUDIILF� GLVUXSWLRQ�� DIIHFWV� RQ� ORFDO�

UHVLGHQWV�DPRQJ�PDQ��RWKHUV�ZKLFK�DUH�HODERUDWHG�IXUWKHU�LQ�WKH�5LVN�VHFWLRQ�RI�WKH�%XVLQHVV�

0RGHO�5HSRUW��

�

7KH�URXWHV�LOOXVWUDWHG�FRQVLGHU�IXUWKHU�WKH�GHVLJQ�UHTXLUHPHQWV�RI�D��+�QHWZRUN�DQG�DVVRFLDWHG�

FRQVWUXFWDELOLW��DQG�QHWZRUN�OLIHWLPH���+�QHWZRUNV�DUH�GLIIHUHQW�IURP�RWKHU�XWLOLWLHV�LQ�WKHLU�GHVLJQ�

LQ�WKDW�WKH��H[SDQG�DQG�DV�D�UHVXOW�PRYH�ZLWK�WKH�KHDW�WKH��VXSSO���7KLV�UHTXLUHV�FRQVLGHUDWLRQ�IRU�

FKDQJHV� LQ� GLUHFWLRQ� RU� HOHYDWLRQ�� EUDQFK� SRLQWV�� OHQJWK� RI� SURSRVHG� EHQGV� LQ� SLSH� DQG�ZKHUH�

H[SDQVLRQ�FDQ�EH�GHDOW�ZLWKLQ�WKH�QHWZRUN���HVLJQV�DQG�LQVWDOODWLRQV�ZKLFK�FRQVLGHU�WKHVH�FULWHULD�

DQG�WDNH�LQWR�DFFRXQW�WKH�LPSDFW�RI�VDPH�ZLOO�DFKLHYH�D�ORQJHU�QHWZRUN�OLIHWLPH��LQ�H[FHVV�RI����

�HDUV���:KHQ� WKHVH� GHVLJQ�FULWHULD� DUH�QRW� FRQVLGHUHG��EXUVWV�DUH� OLNHO�� WR� RFFXU� HDUOLHU� LQ� WKH�

QHWZRUNV�OLIHWLPH��OHDGLQJ�WR�WKH�QHHG�IRU�IXUWKHU�QHWZRUN�LQYHVWPHQW��

�

7KH� VXJJHVWHG� URXWHV� DUH� GHYHORSHG� WR� D� SUH�IHDVLELOLW�� OHYHO� RI� GHWDLO� DQG�ZLOO� UHTXLUH� IXUWKHU�

SURRILQJ�DW�GHVLJQ�VWDJH���OWHUQDWLYH�URXWH�RSWLRQV�DUH�LQGLFDWHG�LQ�WKH�GUDZLQJV��KRZHYHU�WKHVH�

ZLOO� DOVR� UHTXLUH� IXUWKHU� LQYHVWLJDWLRQ� WR� DVFHUWDLQ� WKH� EHQHILWV� RI� RQH� URXWH� RYHU� DQRWKHU�� 7KH�

SURSRVHG��+�SLSH�URXWH� LV�VSOLW�RYHU���GUDZLQJV�GXH�WKH�OHQJWK�RI�WKH�URXWH�DQG�WKH�UHVSHFWLYH�

SKDVHV�GLVFXVVHG�LQ�6HFWLRQ���DERYH��6FUHHQ�VKRWV�RI�HDFK�GUDZLQJ�LV�LQFOXGHG�EHORZ�IRU�UHIHUHQFH��

KRZHYHU�WKH�IXOO�VL]H�GUDZLQJV�DUH�LQFOXGHG�LQ��SSHQGL[����

�
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���� 3KDVH�����:W(�WR�3:�6���

�

)LJXUH�����:W(�WR�3:�6���

7KH��+�SLSHV��VKRZQ�DV�D�VLQJOH�RUDQJH�OLQH�DERYH��OHDYH�WKH��:W(�DW�WKHLU�H[LVWLQJ�HOHYDWHG�OHYHO�

XVLQJ�D�JDQWU�� WR� FURVV�WKH�VHUYLFH� URDG�WR� WKH�HDVW�RI� WKH��:W(�SODQW���W�WKLV�SRLQW� WKH�SLSHV�

GHVFHQG� WR� JURXQG� OHYHO� DQG� WUDYHO� VRXWK� WR� WKH� VLWH� ERXQGDU��� 7KH� SLSHV� WKHQ� WXUQ�ZHVW� DQG�

GHVFHQG�EHORZ� JURXQG� OHYHO� LQ�RUGHU� WR� H[LW� WKH��:W(�VLWH�� ,W� LV� LQLWLDOO�� SURSRVHG� WR� XVH�PLQL�

WXQQHOOLQJ�ZLWK�WZLQ�SLWV�WR�FURVV�XQGHU�WKH�WZLQ�JDV�PDLQV�VRXWK�RI�WKH��:W(�VLWH�ERXQGDU�����

�

)XUWKHU�6,�ZRUN�DQG�GLVFXVVLRQV�ZLWK�WKH�XWLOLWLHV�DUH�UHTXLUHG�IRU�WKLV�FURVVLQJ�WR�HQVXUH�QR�RWKHU�

XWLOLWLHV� ZLOO� EH� HQFRXQWHUHG� DW� ZKHUH� WKH� PLQL� WXQQHO� LV� SURSRVHG�� (TXDOO��� H[DFW� VSDFH�

UHTXLUHPHQWV�EHWZHHQ�WKH�WZLQ�V�SKRQ�VHZHUV�DQG�WKH��:W(�VLWH�ERXQGDU��QHHG�WR�EH�GHWHUPLQHG��

�

7KH�SLSHV�WKHQ�H[LW�WKH�VLWH�LQ�WKH�PLQL�WXQQHO�SLW�ZLWKLQ�WKH�3RROEHJ�:HVW�6�=��,I�WKH�3HDNLQJ�DQG�

%DFN�8S�ERLOHU�LV�WR�EH�ORFDWHG�KHUH��WKHQ�WKH�SLSHV�ZLOO�WKHQ�FRQQHFW�WR�WKLV���Q�DOWHUQDWH�URXWH�

�VKRZQ�LQ�GDVKHG�UHG�OLQHV��LV�SURSRVHG�DW�WKLV�SRLQW�LI�HQYLURQPHQWDO�UHTXLUHPHQWV�VWLSXODWH�WKDW�

WKH��+�QHWZRUN�FRQVWUXFWLRQ�VKRXOG�EH�DV�IDU�DZD��IURP�WKH�6�&�DV�SRVVLEOH��

�

7KH�SURSRVHG�URXWH�LQGLFDWHG�KHUH�LV�KRZHYHU�WKH�SUHIHUUHG�URXWH�GXH�WR�OLPLWHG�SRWHQWLDO�IRU�XWLOLW��

FRQIOLFWV�DQG�VSDFH�IRU�HDVLHU�FRQVWUXFWLRQ��7KH�QHWZRUN�VKRZQ�LQ�WKH�3:�6�=�LV�DORQJ�WZR�DVVXPHG�

URDGV�DQG�LV� OLNHO��WR�FKDQJH��7KLV�ZLOO�DOVR�DIIHFW�WKH�DVVXPHG�QHWZRUN� OHQJWK� IRU�WKH�3:�6�=�

LQGLFDWHG�LQ�WKH�K�GUDXOLF�DQDO�VLV�LQ�6HFWLRQ����EXW�WKLV�LV�OLNHO��WR�EH�D�VPDOO�FKDQJH�LQ�WKH�H[SHFWHG�

SLSH�OHQJWK���

�

�

�

�

���� 3KDVH����3:�6���WR�WKH��LIIH��7X��HO�

�
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)LJXUH����3:�6���WR�5L�JVH�G�

7KH�QHWZRUN�LQVWDOOHG�LQ�WKLV�SKDVH�FRQQHFWV�WKH��:W(�VXSSO��WR�WKH�1RUWK�DQG�6RXWK��RFNODQGV�

GHPDQG�LQ�3KDVH����DQG��%�DQG�LV�VSOLW�RYHU�WZR�GUDZLQJV�VKRZQ�DERYH�DQG�EHORZ��&XUUHQWO��WKHUH�

DUH�OLPLWHG�FRQVXPHU�FRQQHFWLRQV�H[SHFWHG�DORQJ�WKLV�URXWH���

�

��FRPSOH[�FURVVLQJ�LV�UHTXLUHG�IRU�WKH�5DWKPLQHV�DQG�3HPEURNH�6HZHU�OLQH�FURVVLQJ�DW�WKH�5LQJVHQG�

3DUN��0LQL�WXQQHOOLQJ�LV�SURSRVHG�IRU�FURVVLQJ�WKLV��KRZHYHU�IXUWKHU�6,�ZRUNV�DQG�GHVLJQ�LV�UHTXLUHG�

KHUH�WR�GHWHUPLQH�H[DFW�PHWKRG�IRU�FURVVLQJ��)ROORZLQJ�WKLV�FURVVLQJ�WKH�QHWZRUN�LV�SURSRVHG�WR�

UXQ�QRUWK�ZHVW�ZLWKLQ�WKH�5LQJVHQG�3DUN�WR�WRZDUGV�WKH�&DQQRQ�0RRQH��*DUGHQV�IODWV��

�

�W�WKH�MXQFWLRQ�DW�&DQQRQ�0RRQH��*DUGHQV��WKH�QHWZRUN�VSOLWV�DQG�JRHV�QRUWK�HDVW�DQG�VRXWK�ZHVW�

DORQJ� &DPEULGJH� 5RDG�� ,W� KDG� SUHYLRXVO�� EHHQ� FRQVLGHUHG� WR� UXQ� DORQJ� 3HPEURNH� &RWWDJHV��

KRZHYHU�FRQFHUQV�KDYH�EHHQ�UDLVHG�DERXW�FRQVWUXFWLRQ�YLEUDWLRQV�DQG�WKH�SRWHQWLDO�LPSDFW�RQ�WKH�

FRWWDJH�IRXQGDWLRQV�LQ�WKLV�QDUURZ�VWUHHW��

�

7KH�QRUWK�HDVW�VHFWLRQ�RI�SLSLQJ�WKHQ�FURVVHV�<RUN�5RDG�DQG�FRQWLQXHV�ZHVW�SDUDOOHO�WR�<RUN�5RDG�

WR�WKH�/LIIH��WXQQHO�6KDIW��7KH�VRXWK�ZHVW�VHFWLRQ�WUDYHOV�DORQJ�&DPEULGJH�5RDG�DQG�WKHQ�EHWZHHQ�

2�5DKLOO��+RXVH�DQG�:KHODQ�+RXVH�IODWV�����PLQL�WXQQHO�LV�SURSRVHG�WR�FURVV�WKH�5LYHU��RGGHU�DW�

WKLV�SRLQW�WR�VXSSO��WKH�6RXWK��RFNODQGV�DUHD��)XUWKHU�LQYHVWLJDWLRQ�DQG�VWDNHKROGHU�HQJDJHPHQW�

LV�UHTXLUHG�WR�GHWHUPLQH�WKH�H[DFW�FURVVLQJ�SRLQW�DQG�FRQVWUXFWLRQ�PHWKRG�EHWZHHQ�WKHVH�EXLOGLQJV�

GXH�WR�WKH�ORFDWLRQ�RI�KLJK�YROWDJH�HOHFWULFDO�FDEOHV�LQ�WKH�YLFLQLW���WKH��H[LVWLQJ�EXLOGLQJ�IRXQGDWLRQV�

DQG�WKH�IXWXUH�SODQV�IRU�GHYHORSPHQW�RI�WKH�RSHQ�VSDFHV�LQ�WKHVH�FRPSOH[HV��5HOHYDQW�VWDNHKROGHUV�

IRU� FRQVXOWDWLRQ� DW�GHVLJQ� VWDJH�ZLOO� LQFOXGH�:DWHUZD�V� ,UHODQG�� (6%�+LJK�9ROWDJH���XEOLQ� &LW��

&RXQFLO�+RXVLQJ�0DLQWHQDQFH�DQG��&&�3ODQQLQJ�GHSWV��7KRUQFDVWOH�6WUHHW�KDV�EHHQ�FRQVLGHUHG�DV�

D�URXWH�WR�JR�QRUWK�WR� WKH�/LIIH��7XQQHO�VKDIW�KRZHYHU��FRQVWUXFWLRQ�ZLOO�EH�YHU��GLIILFXOW� LQ�WKLV�

QDUURZ�VWUHHW�DQG�VR�LW�LV�QRW�VHOHFWHG��

�
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)LJXUH����5L�JVH�G�WR�WKH��LIIH��7X��HO�

�

7ZR� DOWHUQDWH� URXWHV� DUH� VKRZQ� IRU� WKLV� VHFWLRQ� RI� WKH� QHWZRUN�� 7KHVH� WDNH� LQWR� FRQVLGHUDWLRQ�

SRWHQWLDO�FRQIOLFWV�ZLWK�WKH�SURSRVHG�/XDV�FRUULGRU�LQ�WKLV�DUHD�DQG�ORFDO�UHVLGHQWV�REMHFWLRQ�WR�WKH�

URXWH�FXUUHQWO��SURSRVHG�ZLWKLQ�WKH�SDUN�ZKLFK�PD��LPSDFW�WKH�HQWUDQFH�WR�WKH�&DQQRQ�0RRQH��

*DUGHQV�IODWV��%RWK�DOWHUQDWLYH�URXWHV�EUDQFK�QRUWK�HDVW�DIWHU�WKH�5�3�6HZHU�FURVVLQJ�ZLWK�RQH�

FURVVLQJ�3LJHRQ�+RXVH�URDG�DQG�WXUQLQJ�QRUWK�ZHVW�WR�WUDYHO�SDUDOOHO�DQG�VRXWK�RI�WKH�UHWDLQLQJ�ZDOO�

WKHUH�WRZDUGV�WKH�/LIIH��7XQQHO�VKDIW��

�

�QRWKHU�DOWHUQDWLYH�URXWH�LV�VKRZQ�DURXQG�WKH�VRXWK�/LIIH��7XQQHO�VKDIW��7KH�ODQGVFDSH�RI�WKLV�DUHD�

RI�WKH�URXWH�LQ�WKH�YLFLQLW��RI�WKH�WXQQHO�VKDIW�LV�H[SHFWHG�WR�FKDQJH�GXH�WR�LQIUDVWUXFWXUH�SURMHFWV�

SURSRVHG�IRU�WKH�DUHD��7KHVH�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR��WKH�QHZ�5LYHU��RGGHU�EULGJH��WKH�QHZ�

/XDV�OLQH�DQG��WKH�6RXWKHUQ�3RUW��FFHVV�5RXWH��7KH�ILQDO�URXWLQJ�DQG�GHVLJQ�RI�WKH��+�QHWZRUN�ZLOO�

QHHG�WR�EH�GRQH�LQ�FRRUGLQDWLRQ�ZLWK�HDFK�UHOHYDQW�GHVLJQHU�IRU�WKHVH�SURMHFWV�DV�DSSURSULDWH�DW�

WKH�WLPH�RI�GHVLJQ��,GHDOO��WKH��+�QHWZRUN�GHVLJQ�DQG�LQVWDOODWLRQ�VKRXOG�EH�LQFRUSRUDWHG�LQWR�WKHVH�

RWKHU�LQIUDVWUXFWXUH�SURMHFWV�DV�DSSURSULDWH��7KLV�ZLOO�UHGXFH�RYHUDOO�LQIUDVWUXFWXUH�SURMHFWV�FDSH[�

FRVWV�DQG�WKH�LPSDFW�RQ�WUDIILF�DQG�ORFDO�UHVLGHQWV�GXH�WR�PXOWLSOH�FRQVWUXFWLRQ�SURMHFWV��

�

�

�

�

�

�

�

�

�

�

�
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�

�

)LJXUH�����LIIH��7X��HO�WR�1RUWK��RFNOD�GV�

7KH�1RUWK��RFNODQGV�SLSH�URXWLQJ�LV�VLPLODU�WR�WKDW�SUHYLRXVO��SURSRVHG��6LJQLILFDQW�FKDQJHV�LQFOXGH�

WKH�SLSH�IURP�WKH�1RUWK�6KDIW�RI� WKH�/LIIH��7XQQHO�ZKLFK�QRZ�UXQV�ZHVW�ZLWKLQ�WKH�&DPSVKLUHV��

5RXJKDQ� DQG� 2��RQRYDQ� &RQVXOWLQJ� (QJLQHHUV� KDYH� FRPSOHWHG� DV� DVVHVVPHQW� IRU� �XEOLQ� &LW��

&RXQFLO� DQG� FRQFOXGHG� WKH� �+� SLSLQJ� FDQ� EH� LQVWDOOHG� DORQJ� WKH� &DPSVKLUHV� XQGHUQHDWK� WKH�

SURSRVHG�F�FOH�SDWK�IRU�WKLV�DUHD��7KLV�SURSRVHG�FRQVWUXFWLRQ�URXWH�VKRXOG�OLPLW�LPSDFW�RQ�WKH�WUDIILF�

DORQJ�1RUWK�:DOO�4XD���

�

7KH�QHWZRUN�SURSRVHG�IRU�1HZ�:DSSLQJ�6WUHHW�LV�VL]HG�WR�VXSSO��WKH�DUHD�QRUWK�RI�WKH�1RUWK�/RWWV��

3KDVH��D��DQG�ZRXOG�FRQWLQXH�QRUWK�RI�WKH�QHWZRUN�VKRZQ�LQ�WKH�GUDZLQJ�DERYH���QRWKHU�FKDQJH�

IURP�WKH�SUHYLRXV�URXWLQJ�SURSRVHG�LV�WKH�UHPRYDO�RI�WKH�SLSH�DORQJ�&DVWOHIRUEHV�5RDG��7KLV�LV�D�

YHU��FRQJHVWHG�VWUHHW�DQG�WKH�SLSLQJ�LQVWDOOHG�RQ�WKH��QHZ�URDG´�DQG�SURSRVHG�IRU�1HZ�:DSSLQJ�

ZLOO�EH�VXIILFLHQW�WR�VXSSO��WKH�GHYHORSPHQWV�LQ�EHWZHHQ�WKHVH�URDGV�ZLWKRXW�DQRWKHU�SLSH�DORQJ�

&DVWOHIRUEHV��

�

2SHQ�FXW�FRQVWUXFWLRQ�LV�SURSRVHG�IRU�DOO�RI�WKH�1RUWK��RFNODQGV�DUHD��0LQL�WXQQHOOLQJ�RU�GLUHFWLRQDO�

GULOOLQJ�PD��EH�QHFHVVDU��IRU�FURVVLQJ�RI�WKH�1RUWK�:DOO�4XD����)XUWKHU�6,�ZRUNV�ZLOO�EH�UHTXLUHG�

IRU�WKH�GHWDLOHG�GHVLJQ�SKDVH���

�

���� 3KDVH�����6RXWK��RFNOD�GV�

�

7KLV�VHFWLRQ�RI�WKH�URXWH�FRQQHFWV�WKH�6RXWK��RFNODQGV�DUHD�WR�WKH��:W(�SODQW��7ZR�VLJQLILFDQW�

FURVVLQJV�DUH�LQFOXGHG�KHUH��ERWK�RI�WKH�5LYHU��RGGHU��0LQL�WXQQHOOLQJ�LV�FXUUHQWO��SURSRVHG�IRU�ERWK�

FURVVLQJ��7KH�QRUWKHUQ�FURVVLQJ�RI�WKH�5LYHU��RGGHU�VKRXOG�EH�FRRUGLQDWHG�DQG�LI�SRVVLEOH�LQFOXGHG�

ZLWKLQ�WKH�SURSRVHG�FRQVWUXFWLRQ�IRU�WKH�QHZ�5LYHU��RGGHU�EULGJH�FXUUHQWO��XQGHU�GHVLJQ��7KLV�LV�D�

FRPSOH[�FURVVLQJ�SRLQW�IRU�WKH��+�QHWZRUN�ZKLFK�ZLOO�EH�IXUWKHU�FRPSOLFDWHG�E��WKH�FRQVWUXFWLRQ�RI�

WKH�QHZ�OLIWLQJ�EULGJH�KHUH��&RRUGLQDWLRQ�DQG�FRPELQDWLRQ�RI�WKHVH�LQIUDVWUXFWXUH�SURMHFWV�ZLOO�KDYH�
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SRVLWLYH�LPSDFWV�ZLWK�UHJDUG�WR�RYHUDOO�SURMHFWV�FDSH[�DQG�GLVUXSWLRQ�WLPH�GXH�WR�WKH�FRQVWUXFWLRQ�

RQ�ORFDO�UHVLGHQWV�DQG�WUDIILF��

�

)ROORZLQJ�WKLV�QRUWKHUQ�FURVVLQJ�SRLQW�RI�WKH�5LYHU��RGGHU��LW�LV�SURSRVHG�WR�LQVWDOO�WKH��+�QHWZRUN�

LQ�WKH�&DPSVKLUHV�DORQJ�6LU�-RKQ�5RJHUVRQ�4XD���5RXJKDQ�DQG�2��RQRYDQ�&RQVXOWLQJ�(QJLQHHUV�

DUH�FXUUHQWO��FRQGXFWLQJ�D�VLPLODU�DQDO�VLV�DV�ZDV�GRQH�IRU�WKH�1RUWK�:DOO�&DPSVKLUHV�IRU�WKH�6LU�

-RKQ�5RJHUVRQ�4XD��&DPSVKLUHV�ZKLFK�VKRXOG�FODULI��WKLV�SURSRVDO�IXUWKHU��

�

�

)LJXUH����6RXWK��RFNOD�GV��HWZRUN�

7KH� VRXWKHUQ� FURVVLQJ� SRLQW� RI� WKH��RGGHU� 5LYHU� LV� SURSRVHG� DV� D�PLQL� WXQQHO� DV� WKH� H[LVWLQJ�

5LQJVHQG�%ULGJH�KDV�QR�VSDFH�WR�DFFRPPRGDWH�WKH��+�SLSHV�DQG�LW�LV�QRW�SRVVLEOH�WR�DWWDFK�SLSLQJ�

WR�WKH�EULGJH�DV�LW�LV�D�SURWHFWHG�VWUXFWXUH��)XUWKHU�6,�LV�QHHGHG�LQ�WKH�DUHD�DW�WKH�GHWDLOHG�GHVLJQ�

VWDJH��

�

�Q�DOWHUQDWH�URXWH�LV�VKRZQ�LQ�WKLV�DUHD�LI�WKH�VRXWKHUQ�FURVVLQJ�SRLQW�LV�QRW�SRVVLEOH��7KLV�FXUUHQWO��

ZRXOG� DGG� DGGLWLRQDO� QHWZRUN� OHQJWK� RI� QHWZRUN� ZLWKRXW� FRQQHFWHG� FRQVXPHUV�� KRZHYHU� LI�

DGGLWLRQDO�FXVWRPHUV�SURSRVH�WR�FRQQHFW��VXFK�DV�WKH�QHZ�FDPSXV�SURSRVHG�IRU�7ULQLW���LW�ZRXOG�

LPSURYH�WKLV��

�

3HDUVH� 6WUHHW� LV� D� KHDYLO�� WUDIILFNHG� URDG� ZLWK� DVVRFLDWHG� UHVWULFWLRQV� ZKLFK� ZLOO� LPSDFW� ZKHQ�

FRQVWUXFWLRQ� FDQ�WDNH�SODFH� IRU� WKH��+�SLSH��+RZHYHU��WKH�SLSH�VL]H�SURSRVHG� IRU�WKLV�VWUHHW� LV�

UHODWLYHO��VPDOO�DQG�VROXWLRQV�ZKLFK�FDQ�UHGXFH�WUDIILF�LPSDFW�VKRXOG�EH�GHVLJQHG�WR�HQVXUH�WKLV�DW�

WKH�GHWDLOHG�GHVLJQ�VWDJH�� �
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,W�LV�H[SHFWHG�WKDW�PRUH�WKDQ������RI�WKH�KHDW�GHPDQG�ZLOO�EH�VXSSOLHG�WR�WKH���+6�IURP�WKH�

�XEOLQ�:DVWH�WR�(QHUJ��IDFLOLW���KHUHDIWHU���:W(´��DW�3RROEHJ��7KH�KHDW�FDSDFLW��RI�WKH�SODQW� LV�

DSSUR[�����0:�ZKHUHDV�WKH�QHHGHG�SHDN�KHDW�FDSDFLW��WR�WKH�QHWZRUN�IRU�SKDVH���WR��%�ZLOO�EH�

DSSUR[�����0:�SURYLGHG�D�������FRQQHFWLRQ�UDWH�WR�WKH�V�VWHP��

�

7KH�DYHUDJH�KRXUV�LQ�RSHUDWLRQ�RI�WKH�SODQW�RQ�DQQXDO�EDVLV�LV�QRW�NQRZQ��EXW�QRUPDOO��WKLV�W�SH�

RI�SODQW�ZLOO�EH�LQ�RSHUDWLRQ�DSSUR[��������WR�������KRXUV�SHU��HDU��,W�QHHGV�WR�KDYH�D�SODQQHG�

RYHUKDXO�RQFH�SHU��HDU��7KH�GXUDWLRQ�RI�WKH�RXWDJH�ZLOO�YDU��IURP��HDU�WR��HDU�DQG�GHSHQG�RQ�WKH�

RSHUDWLRQDO�KRXUV�IRU�HDFK�RI�WKH�YLWDO�SODQW�SDUWV��VXFK�DV�ERLOHU�SDUWV��VWHDP�WXUELQH�SDUWV�HWF����

)XUWKHUPRUH��LW�ZLOO�KDYH�XQSODQQHG�RXWDJHV�RI�VKRUW�GXUDWLRQ��KRXUV�WR�D�IHZ�GD�V���

�

:KHQ�WKH��:W(�SODQW�LV�QRW�LQ�RSHUDWLRQ��WKH�KHDW�ZLOO�DOWHUQDWLYHO��EH�VXSSOLHG�IURP�HLWKHU�WDQN�

WKHUPDO�HQHUJ��VWRUDJH�RU�IURP�EDFNXS�ERLOHUV��7KH�EDFNXS�ERLOHUV�VKRXOG�DOZD�V�KDYH�DGHTXDWH�

FDSDFLW��IRU�VXSSO�LQJ�ZKHQ�WKH�ODUJHVW�XQLW�LQWHQGHG�RU�XQLQWHQGHG�LV�RXW�RI�RSHUDWLRQ��

�

7KH����0:�LV�HVWLPDWHG�ZLWKRXW�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKDW�WKH�PD[LPXP�GHPDQG�IRU�KHDW�ZLOO�

QRW� RFFXU� IRU� DOO� FRQVXPHUV�DW� WKH� VDPH� WLPH��7R� WDNH� WKLV� LQWR� DFFRXQW� DQG� WKHUHE�� DYRLGLQJ�

VLJQLILFDQW�RYHULQYHVWLQJ�LQ�QHWZRUN�VL]LQJ�DQG�SURGXFWLRQ�FDSDFLW���D�VR�FDOOHG�GLYHUVLW��IDFWRU�LV�

PXOWLSOLHG�RQ�WKH�SHDN�FDSDFLW���)URP�H[SHULHQFH��WKLV�IDFWRU�LV�����DQG�WKXV�WKH�PD[LPXP�FDSDFLW��

FDQ�EH�UHGXFHG�IURP����0:�WR�DSSUR[�����0:��7KXV��WKHUH�LV�VLJQLILFDQW�DGGLWLRQDO�FDSDFLW��LQ�WKH�

�:W(�IDFLOLW��WR�IXUWKHU�VXSSO��RWKHU�FRQVXPHUV�LQ��XEOLQ��

�

7RGD���WKH�KHDW�IURP�WKH��:W(�SODQW�LV�FRROHG�XVLQJ�WKH�/LIIH��5LYHU�ZLWK�IRFXV�RQ�SURGXFWLRQ�RI�DV�

PXFK�HOHFWULFLW��DV�SRVVLEOH��7KHUHIRUH��WKH�VWHDP�LQ�WKH�WXUELQH�LV�H[WUDFWHG�ZKHQ�LW�KDV�D�YHU��

ORZ�SUHVVXUH�DQG�WHPSHUDWXUH�WR�SURGXFH�DV�PXFK�HOHFWULFLW��DV�SRVVLEOH��,I�GLVWULFW�KHDWLQJ�VKRXOG�

EH�VXSSOLHG�LW�ZLOO�EH�QHFHVVDU��WR�H[WUDFW�KHDW�IURP�DQRWKHU�H[WUDFWLRQ�SRLQW�LQ�WKH�VWHDP�WXUELQH��

DW� D� KLJKHU� SUHVVXUH� DQG� WKXV� DW� D� KLJKHU� WHPSHUDWXUH� DGHTXDWH� IRU� KHDW� SURGXFWLRQ�� 7KXV��

H[WUDFWLRQ�RI�KHDW�IURP�WKH�IDFLOLW��ZLOO�EH�DW�D�FRVW�RI�DYRLGHG�SURGXFWLRQ�RI�HOHFWULFLW����

�

7KH�H[WUDFWLRQ�IURP�WKH��:W(�IDFLOLW��LV�GHVLJQHG�IRU������&��+RZHYHU��LW�LV�UHFRPPHQGHG�WKDW�WKH�

KHDWLQJ�QHWZRUN�LV�GHVLJQHG�IRU�ORZHU�WHPSHUDWXUHV���IURP�PD[LPXP�����&�WR�DSSUR[���������&�

DV�WKH�ORZHVW�VXSSO��WHPSHUDWXUH�GXULQJ�VXPPHU��7KLV�FRXOG�EH�EHWZHHQ�WZR�H[WUDFWLRQ�SRLQWV�LQ�

WKH�VWHDP�WXUELQH�DQG�PLJKW�WKHUHIRUH�EH�D�FKDOOHQJH�IRU�WKH�VWHDP�WXUELQH��7KH��:W(�RSHUDWRU�

VKRXOG�FRQILUP�LI�LW�LV�SRVVLEOH��

�

7KHUH�LV�D�ODUJH�GLIIHUHQFH�LQ�VXSSO�LQJ�WKH�HOHFWULFDO�JULG��LQ�ZKLFK�WKH��:W(�IDFLOLW��LV�D�YHU��VPDOO�

SURGXFHU�� WR� VXSSO�LQJ� WR� WKH� GLVWULFW� KHDWLQJ� QHWZRUN� �LQ�ZKLFK� WKH��:W(�ZRXOG� EH� WKH�PDLQ�

SURGXFHU���,W�LV�RXU�H[SHULHQFH�WKDW�WKLV�PLJKW�UHVXOW�LQ�IOXFWXDWLQJ�KHDW�RXWSXW�ZKLFK�ZLOO�QHHG�WR�

EH�DGGUHVVHG�LQ�WKH�KHDW�SXUFKDVH�DJUHHPHQW�ZLWK��:W(/�DQG�LQ�WKH�GHVLJQ�WR�PLWLJDWH�WKLV���

�

7KH�H[LVWLQJ��+�QHWZRUN�FRPSRQHQWV�LQVWDOOHG�DW�WKH��:W(�WRGD��LQFOXGHV�WKH�FRQGHQVHUV�ORFDWHG�

DGMDFHQW�WR�WKH�WXUELQH�KDOO�DQG�WKH�SLSLQJ�IURP�WKHVH�WR�WKH��LVWULFW�+HDWLQJ��UHD���+���ZLWKLQ�WKH�

�:W(����VNHWFK�RI�WKLV�DUHD�SURYLGHG�E���&&�LV�LQFOXGHG�LQ��SSHQGL[����%DVHG�RQ�WKLV�VNHWFK�WKHUH�

LV�VXIILFLHQW�VSDFH�WR�LQFOXGH�WKH�UHTXLUHG�SURGXFWLRQ�SXPSV�IRU�WKH�QHWZRUN��KRZHYHU�WKHUH�LV�QRW�

VXIILFLHQW�VSDFH�IRU�WKHUPDO�VWRUDJH�LQ�WKH��+����

�

6SDFH�IRU�SRZHU�VXSSO��DQG�IUHTXHQF��FRQYHUWHU�LQVWDOODWLRQ��LI�QRW�LQVWDOOHG�LQ�DQRWKHU�ORFDWLRQ�LQ�

WKH��:W(��LV�DYDLODEOH�DORQJ�WKH�ZDOO�DUHD�EHVLGH�WKH�DOORFDWHG��+��EDVHG�RQ�WKLV�VNHWFK���

�

�
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���� 3HDNL�J�D�G�EDFNXS�ERLOHUV�

�V�PHQWLRQHG��PRUH�WKDQ������RI�WKH�QHFHVVDU��KHDW�FDQ�EH�SURYLGHG�IURP�WKH��:W(�SODQW�ZLWK�

WKH�UHPDLQLQJ�IURP�SHDNLQJ�DQG�EDFNXS�ERLOHUV��

�

7KH� SHDNLQJ� DQG� EDFNXS� ERLOHUV� VKRXOG� EH� EDVHG� RQ� D� YHU�� UHOLDEOH� WHFKQRORJ�� VLQFH� WKH�

UHTXLUHPHQWV�DUH�WKDW�WKH��VKRXOG�WR�EH�DEOH�WR�JR�LQWR�RSHUDWLRQ�ZLWKLQ�PLQXWHV��LI�WKH��:W(�LV�

RXW�RI�RSHUDWLRQ�XQSODQQHG�GXULQJ�WKH�ZLQWHU�WLPH��7KH�OLPLWHG�RSHUDWLRQ�RI�WKH�ERLOHUV�SHU��HDU�

DQG�QHFHVVDU��KLJK� FDSDFLW�� IRU� WKH�ERLOHUV�UHTXLUHV�WKDW� WKH�ERLOHUV�VKRXOG�EH�EDVHG�RQ�D� ORZ�

FDSLWDO� H[SHQGLWXUH� WHFKQRORJ��� 1DWXUDO� JDV� ERLOHUV� KDYH� WKHVH� FKDUDFWHULVWLFV�� 7KH�� DUH� YHU��

UHOLDEOH�DQG�WKH�&DS([�LV�YHU��ORZ�IRU�WKHVH�ERLOHUV��

�

7KHUH�LV�DOZD�V�WKH�TXHVWLRQ�RI�KRZ�PDQ��EDFNXS�ERLOHUV�DUH�QHHGHG��,I�WKH��:W(�IDFLOLW��LV�RXW�RI�

RSHUDWLRQ�XQSODQQHG�IRU�VHYHUDO�GD�V�GXULQJ�ZLQWHU�WLPH�DQG�VXGGHQO��D�EDFNXS�ERLOHU�IDLOV��LW�FDQ�

EH�GLIILFXOW�WR�VXSSO��WKH�QHFHVVDU��KHDW����WKHUPDO�VWRUDJH�ZRXOG�PHDQ�WKDW�WKHUH�LV�PRUH�WLPH�WR�

UHSDLU� WKH� EDFNXS� ERLOHU�� EXW� VLQFH� EDFNXS� FDSDFLW��� DV� PHQWLRQHG�� KDV� YHU�� ORZ� &DS([�� LW� LV�

UHFRPPHQGHG� WR� KDYH� DW� OHDVW� WZR� ERLOHUV� ZLWK� RQH� DV� EDFNXS� IRU� WKH� RWKHU�� 7KXV�� LW� LV�

UHFRPPHQGHG�DOZD�V�WR�KDYH���[�������EDFNXS�IRU�WKH�PDLQ�SODQW���:W(���:LWK�������EDFNXS��

LW�LV�PHDQW�WKDW�RQH�ERLOHU�FDQ�FRYHU�DOO�WKH�DFWXDO�GHPDQG�IRU�KHDW��3HDNLQJ�DQG�EDFNXS�FDSDFLW��

FDQ�HDVLO��EH�SKDVHG�DV�WKH�KHDW�GHPDQG�GHYHORSV���OVR��WKH�SHDN���EDFNXS�FDSDFLW��FDQ�EH�VSOLW�

EHWZHHQ�VHYHUDO�ORFDWLRQV��

�

+RZ�PDQ��VHSDUDWH�ORFDWLRQV�QHFHVVDU��IRU�EDFNXS�SODQWV�WR�WKH�GLVWULFW�KHDWLQJ�V�VWHP�GHSHQGV�

RQ�WKH�ULVN�RI�D�VLWXDWLRQ�ZLWK�DQ�XQSODQQHG�RXWDJH�RI�SDUW�RI�WKH�V�VWHP��,I�H�J��WKHUH�LV�D�ULVN�RI�

RXWDJH�RI�SDUW�RI�WKH�GLVWULFW�KHDWLQJ�V�VWHP��FRQVXPHUV��EHKLQG´�WKLV�SRLQW�VKRXOG�VWLOO�KDYH�KHDW�

VXSSOLHG�DQG�WKXV�WKHUH�LV�D�QHHG�IRU�D�EDFNXS�ERLOHU�V�VWHP��

�

,Q�WKH�IROORZLQJ�ZH�ZLOO�DVVXPH�WKDW�WKH�PDLQ�SHDNLQJ�DQG�EDFNXS�SODQW��LQ�WKH�IROORZLQJ�VHFWLRQ��

DOZD�V�ZLOO�EH�DEOH�WR�VXSSO��WKH�HQWLUH�GHYHORSPHQW�DUHD�RI�SKDVH���WR��%���

�

,I�D�SHDNLQJ�DQG�EDFNXS�SODQW�LV�ORFDWHG�QHDU�WKH�PDLQ�VXSSO��LW�ZLOO�EH�QHFHVVDU��WR�GHVLJQ�WKH�

PDLQ�SLSHV�LQ�WKH�QHWZRUN�IRU�IXOO�SHDN�FDSDFLW��ZKLFK�RFFXUV�IRU�YHU��IHZ�KRXUV�SHU��HDU��7KHUHIRUH��

LW�FDQ�EH�YHU��H[SHQVLYH�IRU�WKH�QHWZRUN��,Q��HQPDUN�SHDNLQJ�DQG�EDFNXS�SODQWV�DUH�RIWHQ�ORFDWHG�

DW�WKH��HQG�SRLQW´�RI�WKH�GLVWULFW�KHDWLQJ�QHWZRUN�WR�UHGXFH�QHWZRUN�FRVWV��6LQFH�WKH�ORFDWLRQV�IRU�

SRWHQWLDO�EDFNXS�SODQWV�DUH�QRW�IXOO��NQRZQ��LQ�WKH��HQGV�RI�WKH�V�VWHP´��L�H���RFNODQGV�1RUWK�DQG�

6RXWK�� WKH� QHWZRUN� LV� GHVLJQHG� IRU� IXOO� FDSDFLW�� WR� HDFK� RI� WKH� SKDVHV� LQ� WKH� SURMHFW� LQ� WKH�

H[SHFWDWLRQ�WKDW�WKH�QHWZRUN�ZLOO�EH�H[WHQGHG�LQ�D�VXEVHTXHQW�SKDVH��

�

�

������ 0DLQ�SHDNLQJ�DQG�EDFNXS�SODQW�

,W�LV�UHFRPPHQGHG�WR�KDYH�D�PDLQ�SHDNLQJ�DQG�EDFNXS�SODQW�VRXWK�RI�WKH��:W(�IDFLOLW���7KH�EXLOGLQJ�

VKRXOG�LQFOXGH�WKH�IROORZLQJ��

�

•� 1DWXUDO�JDV�ERLOHUV�ZLWK�DGHTXDWH�FDSDFLW��IRU�VXSSO�LQJ�SKDVH���WR��%�

•� 6SDFH�IRU�ODWHU�EXLOGLQJ�RXW�RI�WKH�ERLOHU�FDSDFLW��

•� &RQWURO�URRP�IRU�WKH�RSHUDWLRQDO�VWDII�IRU�WKH�HQWLUH�GLVWULFW�KHDWLQJ�V�VWHP�

•� 6WDIILQJ�IDFLOLWLHV�VXFK�DV�WRLOHWV��RIILFHV��OXQFK�IDFLOLWLHV��FKDQJLQJ�URRPV�HWF��

•� 5RRP�IRU�HOHFWULF�VXSSO��RI�HTXLSPHQW�

•� 2XWVLGH�ORFDWLRQ�IRU�WKH�KHDW�WKHUPDO�VWRUDJH�

•� 3XPSV�IRU�WKH�GLVWULFW�KHDWLQJ�V�VWHP�

•� 2XWVLGH�VSDFH�IRU�FDU�SDUNLQJ�HWF���

�

,W�VKRXOG�IXUWKHUPRUH�EH�FRQVLGHUHG�WR�LQFOXGH�VSDFH�IRU�SRWHQWLDO�YLVLWRUV�WR�WKH�IDFLOLW���7KLV�ZLOO�

EH�RQH�RI�WKH�ILUVW�GLVWULFW�ZLGH�GLVWULFW�KHDWLQJ�V�VWHPV�LQ�,UHODQG�DQG�ZLOO�PRVW�OLNHO��DWWUDFW�PXFK�

DWWHQWLRQ��
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&DSDFLW��

7KH�WRWDO�QHFHVVDU��SHDN�FDSDFLW��IRU�VXSSO�LQJ�SKDVH���WR��%�LV�DSSUR[�����0:�ZLWKRXW�GLYHUVLW��

DQG� ���0:� LQFO��GLYHUVLW���:LWK� WKH� DVVXPSWLRQ� WKDW� LW� LV� DOZD�V� SRVVLEOH� WR� VXSSO�� WKH� HQWLUH�

QHWZRUN�ZLWK�KHDW�IURP�WKLV�SODQW��LW�LV�UHFRPPHQGHG�WR�HQG�XS�ZLWK���[����0:�EDFNXS�FDSDFLW���

7KLV�ZLOO�EH�WKH�VROXWLRQ�ZLWK�E��IDU�WKH�ORZHVW�FDSLWDO�H[SHQGLWXUH�FRPSDUHG�WR�VHSDUDWH�EDFNXS�

SODQWV�ORFDWHG�UHVSHFWLYHO��DW����DQG��%��

�

�

7KHUPDO�VWRUDJH�D�G�SUHVVXUH�KROGL�J�

7KH� GHVLJQ� WHPSHUDWXUH� IRU� WKH� GLVWULFW� KHDWLQJ� V�VWHP� LV� UHFRPPHQGHG� WR� EH� ��� �&� EXW� WKH�

PD[LPXP�RSHUDWLRQDO�WHPSHUDWXUH�LQ�WKH�GLVWULFW�KHDWLQJ�V�VWHP�VKRXOG�EH�DSSUR[������&�LQ�WKH�

ZLQWHU�WLPH���V�LW�ZLOO�DOZD�V�EH�EHORZ������&��LW�LV�SRVVLEOH�WR�KDYH�D�SUHVVXUH�OHVV�KHDW�WKHUPDO�

VWRUDJH�ZLWK�D�YHU��VLPSOH�FRQQHFWLRQ�WR�WKH�GLVWULFW�KHDWLQJ�V�VWHP�DQG�WKXV�ZLWK�ORZ�&DS([�FRVWV�

DV�VNHWFKHG�LQ�WKH�IROORZLQJ�ILJXUH��

�

�

)LJXUH����6LPSOH�WKHUPDO�VWRUDJH�FR��HFWLR��IRU����V�VWHP�

�

7KH�IXQFWLRQ�DQG�FDSDFLW��RI�WKH�WKHUPDO�KHDW�VWRUDJH�LV�GLVFXVVHG�LQ�WKH�EXVLQHVV�PRGHO�UHYLHZ�

UHSRUW��

�

3XPSV�

�V�LQGLFDWHG�RQ�WKH�LOOXVWUDWLRQ�DERYH�WKHUH�LV�QHHG�IRU�WZR�VHWV�RI�SXPSV��

�

•� �3URGXFWLRQ�SXPSV´��ZKLFK�DUH�FRQWUROOHG�E��WKH�VXSSO��WHPSHUDWXUH�LQ�WKH�H[WUDFWLRQ�

•� �&RQVXPHU�SXPSV´��ZKLFK�DUH�FRQWUROOHG�E��WKH�SUHVVXUH�GLIIHUHQFH�LQ�WKH�GLVWULFW�KHDWLQJ�

QHWZRUN�

�

,W� LV� UHFRPPHQGHG� WKDW� WKH� SURGXFWLRQ� SXPSV� DUH� ORFDWHG� LQ� WKH� �:W(� IDFLOLW�� ZKHUHDV� WKH�

FRQVXPSWLRQ�SXPSV�DUH�ORFDWHG�LQ�WKH�QHZ�SHDNLQJ���EDFNXS�SODQW�ZLWK�WKH�KHDW�VWRUDJH�WDQN��

�

7KH�SURGXFWLRQ�SXPSV�VKRXOG�EH�GHVLJQHG�IRU�WKH�PD[LPXP�UHTXLUHG�FKDUJLQJ�RI�WKH�KHDW�VWRUDJH�

WDQN�ZKHUHDV�WKH�FRQVXPSWLRQ�SXPSV�VKRXOG�EH�GHVLJQHG�IRU�WKH�PD[LPXP�FDSDFLW��LQ�WKH�QHWZRUN�

L�H��WKH�SURGXFWLRQ�SXPSV�ZLOO�KDYH�KLJK�IORZ�ORZ�SUHVVXUH�DQG�WKH�FRQVXPHU�SXPSV�ZLOO�KDYH�ORZ�

IORZ�KLJK�SUHVVXUH��

�
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,W�LV�UHFRPPHQGHG�DOZD�V�WR�KDYH�EDFNXS�D�SXPS��6LQFH�WKH�ILQDO�KHDW�GHPDQG�DQG�WKH�FRQQHFWLRQ�

UDWH� LV� XQFHUWDLQ� LW� LV� IXUWKHUPRUH� UHFRPPHQGHG� WR� KDYH�D�SXPS�VWUDWHJ�� WKDW�DYRLGV� WRR� ORZ�

RSHUDWLRQ�RQ�D�SXPS�DQG�WKHUHE��UHGXFHG�HIILFLHQF���7KXV��ZH�ZLOO�UHFRPPHQG�KDYLQJ���[������

SXPSV�ZKHQ�WKH�KHDW�GHPDQG�LV�IXOO��GHYHORSHG��,QLWLDOO��KRZHYHU��ZH�ZLOO�UHFRPPHQG�VWDUWLQJ�

ZLWK�WZR�SXPSV��7KH�SURGXFWLRQ�SXPSV�DUH�DVVXPHG�WR�KDYH�WKH�VDPH�FDSDFLW��DV�WKH�FRQVXPSWLRQ�

SXPSV��ORZHU�OLIWLQJ�KHLJKW�EXW�KLJKHU�IORZ�WR�IDVW�FKDUJH�WKH�KHDW�VWRUDJH�WDQN���

�

•� 3URGXFWLRQ�SXPSV�����[������� ���[���������1HFHVVDU��K�GUDXOLF�FDSDFLW��SHU�SXPS�LV�

DSSUR[�����N:�DQG�HOHFWULF�VXSSO��SHU�SXPS�LV�DSSUR[������N:�

•� &RQVXPSWLRQ�SXPSV��1HFHVVDU��K�GUDXOLF�FDSDFLW��SHU�SXPS�LV�DSSUR[�����N:�DQG�VXSSOLHG�

HOHFWULFLW��VXSSO��LV�DSSUR[������N:��

�

(VWLPDWHV�DUH�SHUIRUPHG�DW�D�GHOWD7�RI�����&��

�

�

������ 3HDNLQJ�DQG�EDFNXS�SODQW�LQ��RFNODQGV�1RUWK�

7KHUH�DUH�ERLOHUV� ORFDWHG�DW�6SHQFHU��RFN�ZLWK�D� WRWDO�FDSDFLW��RI�DSSUR[����0:��+RZHYHU��WKH�

ERLOHUV�DUH�SULYDWHO��RZQHG���V�PHQWLRQHG�DERYH��WKH�QHHG�IRU�WKLV�ERLOHU�SODQW�ZLOO�EH�GHSHQGHQW�

RQ�WKH�ULVNV�RI�WKH�VXSSO��WKURXJK�WKH�H[LVWLQJ�WXQQHO�XQGHU�WKH�/LIIH��EHLQJ�RXW�RI�RSHUDWLRQ���

�

,I�WKH�H[LVWLQJ�SODQW�DW�6SHQFHU��RFN�VKRXOG�EH�UHWURILWWHG�IRU�D�VLWXDWLRQ�ZKHUH�QR�VXSSO��LV�FRPLQJ�

WKURXJK�WKH�/LIIH��7XQQHO��LW�ZLOO�EH�QHFHVVDU��WR�LQVWDOO�PRUH�ERLOHU�FDSDFLW��WR�VXSSO��DUHD�����

)XUWKHUPRUH�� VXSSO��SXPSV�VKRXOG�EH� ORFDWHG�ZLWK�WKLV�DGGLWLRQDO�ERLOHU�FDSDFLW�� WR� VXSSO�� WKH�

GLVWULFW�KHDWLQJ�QHWZRUN�LQ�DUHD����LQ�UHYHUVH��7KH�DYDLODEOH�VSDFH�LV�QRW�NQRZQ�LQ�GHWDLO�EXW�ERLOHUV�

ZLWK� H�J�� GRXEOH� FDSDFLW��ZLOO� RQO�� UHTXLUH� YHU�� OLPLWHG� DGGLWLRQDO� VSDFH�� ,W�PLJKW� WKHUHIRUH� EH�

SRVVLEOH�WR�FKDQJH�WKH�ERLOHUV�WR�ODUJHU�RQHV���

�

7KH�QHFHVVDU��SHDNLQJ�KHDW�FDSDFLW��IRU�WKH�DUHD�LV����0:�ZLWKRXW�GLYHUVLW���DQG����0:�LQFOXVLYH�

RI�GLYHUVLW���

�

2QH�PDMRU�SUR�ZLWK�VHSDUDWH�ERLOHUV�WR�VXSSO��SKDVH����LV�WKDW�LI�FRQQHFWLRQ�RI�WKH�GLVWULFW�KHDWLQJ�

V�VWHP�IURP� WKH��:W(� WR� WKH�/LIIH�� WXQQHO� LV� GHOD�HG�� LW�ZLOO� VWLOO� EH�SRVVLEOH� WR� VXSSO��GLVWULFW�

KHDWLQJ�WR�WKLV�DUHD��VHFXUH�FXVWRPHUV�DQG�VWDUW�WR�JHQHUDWH�UHYHQXH�IURP�VHOOLQJ�KHDW��+RZHYHU��

LQ�WKLV�VLWXDWLRQ�FRPSOLDQFH�ZLWK�WKH�%(5�DQG�3DUW�/�UHTXLUHPHQWV�IRU�QHZ�EXLOGV�ZRXOG�QRW�EH�PHW�

E��D��+�QHWZRUN�IXHOOHG�LQLWLDOO��E��QDWXUDO�JDV��7KLV�VKRXOG�KRZHYHU�EH�ORRNHG�IXUWKHU�LQWR�DQG�

ZKDW�FXVWRPHUV�WKLV�ZRXOG�DIIHFW�DW�WLPH�RI�FRQQHFWLRQ���V�DQ�DOWHUQDWLYH��ELRGLHVHO�FRXOG�EH�XVHG�

WR�IXHO�WKH�ERLOHUV�VXSSO�LQJ�WKH��+�QHWZRUN��WKXV�PHHWLQJ�WKH�3DUW�/�UHTXLUHPHQWV��%LRGLHVHO�LV�

KRZHYHU�H[SHQVLYH�DQG�LQ�WKLV�VLWXDWLRQ��LW�ZLOO�QRW�EH�SRVVLEOH�WR�NHHS�WKH�SULFH�EHORZ�WKH�SULFH�RI�

QDWXUDO�JDV��7KXV��WKH��+�RSHUDWRU�FRXOG�H[SHULHQFH�D�VKRUW�WHUP�ORVV�EXW�D�ORQJ�WHUP�EHQHILW�VLQFH�

FRQVXPHUV�ZLOO�EH�FRQQHFWHG�WR�GLVWULFW�KHDWLQJ�DQG�ZLOO�QRW�ILQG�RWKHU�VXLWDEOH�WHFKQRORJLHV��,I�LW�

WXUQV�RXW�WKHUH�LV�QRW�DGHTXDWH�VSDFH�LQ�WKH�H[LVWLQJ�ERLOHU�URRPV�IRU�UHWURILWWLQJ�ZLWK�ODUJHU�ERLOHUV��

LW�FRXOG�WXUQ�RXW�WR�EH�YHU��H[SHQVLYH�WR�HVWDEOLVK�D�VHSDUDWH�ERLOHU�VWDWLRQ�LQ�WKH�DUHD���

�

��SHDNLQJ���EDFNXS�SODQW�LQ�WKH�1RUWK��RFNODQGV�ZLOO�EH�XQPDQQHG�EXW�WKH�RSHUDWLRQDO�VWDII�IURP�

WKH�PDLQ�SHDNLQJ���EDFNXS�SODQW�ZLOO�PDLQWDLQ�WKH�ERLOHUV�DQG�WKH��ZLOO�EH�RSHUDWHG�IURP�WKH�PDLQ�

FRQWURO�URRP��

�

������ �LVFXVVLRQ�RI�SRWHQWLDO�ERLOHU�VWDWLRQ�DW�6RXWK��RFNODQGV��

,I�H�J��WKHUH�LV�D�ULVN�RI�XQSODQQHG�RXWDJH�RI�WKH�V�VWHP��H�J��GXH�WR�D�EXUVW�XQGHU�WKH�5LYHU��RGGHU�

FURVVLQJ��ZH�ZRXOG�UHFRPPHQG�KDYLQJ�D�VHSDUDWH�SHDNLQJ�DQG�EDFNXS�ERLOHU�IDFLOLW��IRU�WKH�6RXWK�

�RFNODQGV�DUHD��,I�WKLV�ULVN�LV�IRXQG�FORVH�WR�EH�XQOLNHO��DQG�WKDW�WKH�ULYHU�FURVVLQJ�ZLOO�OLNHO��DOZD�V�

EH�LQ�RSHUDWLRQ�LW�FRXOG�EH�FRQVLGHUHG�WR�SUHSDUH�WKH�6RXWK��RFNODQGV�V�VWHP�IRU�DQ�LQWHULP�ERLOHU�

VWDWLRQ����ERLOHU�VWDWLRQ�FDQ�EH�GHOLYHUHG�DV�D�FRQWDLQHU�VROXWLRQ�DQG�LV�YHU��HDV��WR�FRQQHFW�WR�D�

V�VWHP��
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,Q�FDVH�VHSDUDWH�ERLOHUV�DUH�IRXQG�QHFHVVDU��IRU�WKH�DUHD��WKH�FDSDFLW��RI�WKH�ERLOHUV�VKRXOG�EH���[�

���0:�KHDW�FDSDFLW���

�

�V� ZLWK� D� VHSDUDWH� ERLOHU� SODQW� LQ� 1RUWK� �RFNODQGV� DUHD�� WKH� ULVNV� RI� D� SRWHQWLDO� GHOD�� LQ� WKH�

FRQQHFWLRQ�RI�WKH�6RXWK��RFNODQGV�DUHD�ZRXOG�EH�UHGXFHG��

�

6R�IDU��QR�DUHD�KDV�EHHQ�LGHQWLILHG�LQ�WKH�6RXWK��RFNODQGV�DUHD�IRU�ERLOHUV��

�

��SHDNLQJ���EDFNXS�SODQW�LQ�6RXWK��RFNODQGV�ZLOO�EH�XQPDQQHG�EXW�WKH�RSHUDWLRQDO�VWDII�IURP�WKH�

PDLQ�SHDNLQJ���EDFNXS�SODQW�ZLOO�PDLQWDLQ�WKH�ERLOHUV�DQG�WKH��ZLOO�EH�VWDUWHG�IURP�WKH�PDLQ�FRQWURO�

URRP��

� �
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��KLJK�OHYHO�HQYLURQPHQWDO�DVVHVVPHQW�GHVNWRS�UHYLHZ�RI�WKH�ORFDO�HQYLURQPHQW�LQ�UHODWLRQ�WR�WKH�

SURSRVHG���+6� ������ LQLWLDO� URXWH� FRUULGRUV� DQG�SRWHQWLDO� ORFDWLRQ� IRU���+6� LQIUDVWUXFWXUH��ZDV�

FDUULHG�RXW�E��1LFKRODV�2��Z�HU�/WG���12���WR�LGHQWLI��DW�WKLV�HDUO��VWDJH�LQ�WKH�GHVLJQ�SURFHVV�DQ��

SRWHQWLDO�LPSDFWV�KLJK�OHYHO�FRQVWUDLQWV�LQ�UHODWLRQ�WR�WKH�SURSRVHG�6FKHPH�DQG�WKH�VXUURXQGLQJ�

HQYLURQPHQW���

7KH�GHVNWRS�DVVHVVPHQW�FRQVLVWHG�RI�D�GHVNWRS�UHYLHZ�RI�WKH�H[LVWLQJ�OLWHUDWXUH�DQG�ZHE�EDVHG�

GDWDVHWV�LQ�UHODWLRQ�WR�WKH�YDULRXV�HQYLURQPHQWDO� LQWHUHVWV��LQFOXGLQJ�1DWLRQDO�3DUNV�DQG�:LOGOLIH�

6HUYLFH��1DWLRQDO�%LRGLYHUVLW���DWD�&HQWUH��,ULVK�:HWODQG�%LUG�6XUYH��GDWD��5HFRUG�RI�0RQXPHQWV�

DQG�3ODFHV�DQG�(3��VRLO�PDS��

7KH�RYHUDOO� REMHFWLYH�RI� WKH�GHVNWRS� DVVHVVPHQW�ZDV� WR� LGHQWLI�� NH�� HQYLURQPHQWDO� LVVXHV� DQG�

UHFRPPHQG� VWXGLHV�VXUYH�V� ZKHUH� IXUWKHU� DVVHVVPHQWV� DUH� GHHPHG� UHTXLUHG� DV� WKH� GHWDLOHG�

GHVLJQ�SURJUHVVHV��

�W�WKLV�VWDJH�LW�LV�FRQVLGHUHG�WKDW�WKH�NH��HQYLURQPHQWDO�LVVXHV�SRWHQWLDO�IRU�LPSDFWV�UHODWH�WR�WKH�

IROORZLQJ��

•� 7UDIILF�+XPDQ�%HLQJV�0DWHULDO��VVHWV�8WLOLWLHV�LPSDFWV�GXULQJ�FRQVWUXFWLRQ�SKDVH��

•� /DQGVFDSH� �� 9LVXDO� ,PSDFW� ZLWK� SDUWLFXODU� UHIHUHQFH� WR� DERYH� JURXQG� VWUXFWXUHV� �������

SURSRVHG�(QHUJ��6WDWLRQ�DQG�WKH�VKRUW�VHFWLRQ�RI�WKH�H[LW�SLSHZRUN�IURP�WKH��:W(�3ODQW���

•� &RQWDPLQDWHG�ODQG�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH���

•� (FRORJ��GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH����

•� ,QYDVLYH�6SHFLHV�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH����

•� &XOWXUDO�+HULWDJH����UFKDHRORJ��LPSDFWV�GXULQJ�FRQVWUXFWLRQ�SKDVH���

�

6XUYH�V� WR� FRQILUP� RU� RWKHUZLVH� WKH� DERYH� HQYLURQPHQWDO� LVVXHV�FRQVWUDLQWV� KDYH� EHHQ�

UHFRPPHQGHG�WR�LQIRUP�WKH�GHVLJQ�SURFHVV����

5HIHU�WR��SSH�GL����IRU�D�FRS��RI�WKH�+LJK�/HYHO��HVNWRS�(QYLURQPHQWDO��VVHVVPHQW�5HYLHZ��

� �
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7KH�+DELWDWV� �LUHFWLYH� �&RXQFLO��LUHFWLYH� ������((&�� UHTXLUHV� WKDW� SODQV� DQG�SURMHFWV�PXVW� EH�

VFUHHQHG� IRU� WKH� OLNHOLKRRG� RI� VLJQLILFDQW� HIIHFWV� RQ� 1DWXUD� ����� VLWHV� ����� 6SHFLDO� �UHDV� RI�

&RQVHUYDWLRQ��6�&V��DQG�6SHFLDO�3URWHFWLRQ��UHDV��63�V���7KLV�SURFHVV�DLPV�WR�HVWDEOLVK�ZKHWKHU�

D�IXOO��SSURSULDWH��VVHVVPHQW�������DV�UHTXLUHG�E���UWLFOH���RI�WKH��LUHFWLYH��LV�UHTXLUHG�LQ�DQ��

SDUWLFXODU�FDVH��

�Q����6FUHHQLQJ� 5HSRUW� KDV� EHHQ� SUHSDUHG� E��1LFKRODV� 2��Z�HU� /WG�� DQG� 10�(FRORJ�� /WG�� WR�

GHWHUPLQH�WKH�OLNHO��VLJQLILFDQW�HIIHFWV��LI�DQ���RI�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�WKH�SURSRVHG�

��+6�RQ�WKH�1DWXUD������QHWZRUN�����

7KH����6FUHHQLQJ�FRQFOXGHG�WKDW�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLRQDO�DFWLYLWLHV�DVVRFLDWHG�ZLWK� WKH�

SURSRVHG���+6�GHYHORSHG�WKXV�IDU��LQGLYLGXDOO��RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�SODQV�RU�SURMHFWV��ZLOO�

QRW�KDYH�D�VLJQLILFDQW�HIIHFW� RQ� WKH�1DWXUD������1HWZRUN��ZLWK�VSHFLILF� UHIHUHQFH� WR� WKH�6RXWK�

�XEOLQ�%D��6�&��6RXWK��XEOLQ�%D��DQG�5LYHU�7ROND�(VWXDU��63���1RUWK�%XOO�,VODQG�63��DQG�1RUWK�

�XEOLQ�%D��6�&���FFRUGLQJO���LW�ZDV�FRQFOXGHG�WKDW�DQ��SSURSULDWH��VVHVVPHQW�RI�WKH�SURSRVHG�

��+6�LV�QRW�UHTXLUHG����

7KLV�UHSRUW�DQG�LWV�ILQGLQJV�PD��QHHG�WR�EH�XSGDWHG�LQ�VXSSRUW�RI�WKH�SODQQLQJ�DSSOLFDWLRQ�RU�DV�

WKH�GHWDLOHG�GHVLJQ�RI�WKH�VFKHPH�SURJUHVVHV�DQG�URXWH�DOLJQPHQWV�DUH�DPHQGHG��RU�RWKHU�

LPSDFWV�EHFRPH�REYLRXV��

5HIHU�WR��SSH�GL����IRU�D�FRS��RI�WKH��SSURSULDWH��VVHVVPHQW�6FUHHQLQJ�5HSRUW��

�

� �



�
(QJLQHHULQJ�5HYLHZ�5HSRUW��
�
�
�

�
�
�

��

���RI���

��� 3��11,1*���9,&(�21�5287(�

��KLJK�OHYHO�LQLWLDO�RYHUYLHZ�RI�WKH�SODQQLQJ�UHTXLUHPHQWV�IRU�WKH�VFKHPH�ZDV�XQGHUWDNHQ�E��12���

7KLV�RYHUYLHZ�RXWOLQHV�WKH�UHTXLUHPHQW�IRU�DQG�SRWHQWLDO�URXWHV�WR�REWDLQLQJ�SODQQLQJ�SHUPLVVLRQ�

DORQJ�ZLWK�WKH�UHOHYDQW�QDWLRQDO��UHJLRQDO�DQG�ORFDO�SODQQLQJ�SROLF����

�

7KH�IRXU�PDLQ�URXWHV�WR�REWDLQLQJ�SODQQLQJ�SHUPLVVLRQ�ZKLFK�KDYH�EHHQ�H[DPLQHG�DUH�DV�IROORZV��
•� �Q�DSSOLFDWLRQ�PDGH�GLUHFWO��WR��Q�%RUG�3OHDQiOD�XQGHU�WKH�SURYLVLRQV�RI�WKH�3ODQQLQJ�DQG�

�HYHORSPHQW��6WUDWHJLF�,QIUDVWUXFWXUH���FW�������RU���

•� �Q� DSSOLFDWLRQ�PDGH� E�� �XEOLQ� &LW�� &RXQFLO� WR� LWVHOI� XQGHU� 3DUW� �� RI� WKH� 3ODQQLQJ� DQG�

�HYHORSPHQW�5HJXODWLRQV�������V��PHQGHG���

•� �Q�DSSOLFDWLRQ�PDGH�WR��XEOLQ�&LW��&RXQFLO�E��D�VHSDUDWH��SDUWLDOO��RU�ZKROO��RZQHG��GLVWULFW�

KHDWLQJ�FRPSDQ��XQGHU�WKH�3ODQQLQJ�DQG��HYHORSPHQW��FW�������RU��

•� �Q�DSSOLFDWLRQ�PDGH�E��WKH�&LW��&RXQFLO�WR��Q�%RUG�3OHDQiOD�XQGHU�3DUW����RI�WKH�3ODQQLQJ�

DQG��HYHORSPHQW�5HJXODWLRQV��V��PHQGHG��

7KH�SRWHQWLDO�EHQHILWV�RI�XQGHUWDNLQJ�DQ�(,��SURFHVV�IRU�WKLV�W�SH�RI�GHYHORSPHQW�XQGHU�3DUW����RI�

WKH�3ODQQLQJ�DQG��HYHORSPHQW�5HJXODWLRQV�DV��PHQGHG�DUH�RXWOLQHG�DQG�ZKLOH�DOO�RI�WKH�RSWLRQV�

RXWOLQHG� DERYH� DUH� SRVVLEOH� LW� LV� UHFRPPHQGHG� WKDW� WKLV� RSWLRQ� LV� FRQVLGHUHG� DV� WKH� SUHIHUUHG�

SODQQLQJ�RSWLRQ�DW�WKLV�VWDJH��

5HIHU�WR��SSH�GL����IRU�WKH�,QLWLDO�3ODQQLQJ�2YHUYLHZ���

� �
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7KH�REMHFWLYH�RI�WKLV�UHSRUW�LV�WR�UHYLHZ��DQG�XSGDWH�SUHYLRXV�GHVLJQV�DV�UHTXLUHG�WR�D�IHDVLELOLW��

OHYHO�RI�GHWDLO�VXIILFLHQW�WR���
��

L�� ,GHQWLI��URXWH�VHOHFWLRQ�RSWLRQV��LQFOXGLQJ�UHYLHZ�RI�SUHYLRXV�RSWLRQV�DQG��

LL�� 6SHFLI��WKH�FDSDFLW��RI�SODQW�DQG�HTXLSPHQW�DQG�SLSH�QHWZRUN�IRU�SKDVHG�LPSOHPHQWDWLRQ���
�

7KH�WRWDO�GHPDQG�IRU�LQLWLDO�SKDVHV�LV�HVWLPDWHG�DW���������0:K�UHTXLULQJ�DSSUR[�����NP�RI�QHZ�

SLSH� WUHQFK�� 7KLV� UHSUHVHQWV� OHVV� WKDQ�KDOI� WKH�DYDLODEOH� FDSDFLW��RI� WKH��:W(�SODQW�� %DVHG� RQ�

K�GUDXOLF�PRGHOOLQJ�DQG�RXU�H[SHULHQFH��WKH�QHWZRUN�SLSH�GLPHQVLRQV�RULJLQDOO��HVWLPDWHG�FDQ�EH�

UHGXFHG�WR�UHPRYH�WKH�QHHG�IRU��1����DQG�UHGXFH�WKH�OHQJWK�RI��1����SLSH�UHTXLUHG��

�

:LWK�UHWUR�ILWV�DQG�IXWXUH�SRWHQWLDO�FRQQHFWLRQV��WKH�GHPDQG�IRU�WKH��+�QHWZRUN�FRXOG�LQFUHDVH�WR�

�������0:K�LQ�WKH�3RROEHJ�DQG��RFNODQGV�DUHD��UHTXLULQJ�D�WRWDO�RI�����NP�RI�QHZ�SLSH�WUHQFK��

%DVHG�RQ�DGGLWLRQDO�K�GUDXOLF�PRGHOOLQJ�RI�WKLV�GHPDQG��WKHUH�LV�VXIILFLHQW�FDSDFLW��WR�VXSSO��WKLV�

GHPDQG�ZLWK�WKH�UHGXFHG�QHWZRUN�GLPHQVLRQ�DQG�PRUH��

�

�� URXWH� KDV� EHHQ� GHYLVHG� WR� H[LW� WKH��:W(� SODQW� DQG� UXQ� WR� WKH�1RUWK� DQG�6RXWK��RFNODQGV��

&KDOOHQJHV� H[LVW� ZLWK� H[LVWLQJ� XWLOLWLHV�� WUDIILF� GLVUXSWLRQ�� VSHFLDO� DUHDV� RI� FRQVHUYDWLRQ� DQG�

GLVWXUEDQFH� ORFDOO��GXH� WR� WKH�FRQVWUXFWLRQ� IRU� WKH�QHWZRUN�� �GGLWLRQDOO��� DQG�RI� VLJQLILFDQFH� WR�

WLPHOLQH�DQG�SK�VLFDO�LQVWDOODWLRQ�FDSDELOLW��IRU� WKH��+�QHWZRUN�LV�WKH�SRWHQWLDO�IRU�FRQIOLFWV�ZLWK�

SODQQHG� LQIUDVWUXFWXUH�SURMHFWV� LQ� WKH�DUHD�� 7KHVH� LVVXHV�DUH� IXUWKHU� GLVFXVVHG� LQ� WKH�%XVLQHVV�

0RGHO�UHSRUW�DQG�WKH�3URMHFW�5LVN�0DQDJHPHQW�3ODQ�EXW�UHTXLUH�DFWLYH�PDQDJHPHQW�WR�DGGUHVV�DQG�

UHDOLVH�WKH�QHWZRUN��

�

��FRQFHSW�IRU�WKH��+�VWHP�GHVLJQ�KDV�EHHQ�RXWOLQHG�LQFOXGLQJ��WKH��:W(�SODQW��SHDNLQJ�DQG�EDFN�

XS�ERLOHU��WKHUPDO�VWRUDJH�DQG�SUHVVXUH�KROGLQJ�DQG�SXPSV��6SDFH�LV�DYDLODEOH�ZLWKLQ�WKH��:W(�

SODQW�IRU�WKH�SURGXFWLRQ�SXPSV�ZKHUHDV�WKH�FRQVXPSWLRQ�SXPSV�DUH�UHFRPPHQGHG�WR�EH�ORFDWHG�

LQ�WKH�QHZ�SHDNLQJ�EDFNXS�SODQW�ZLWK�WKH�KHDW�VWRUDJH�WDQN��

�

7KH�SURSRVHG�URXWH�KDV�EHHQ�DVVHVVHG�IURP�DQ�HQYLURQPHQWDO�SHUVSHFWLYH�DQG�WKH�IROORZLQJ�LVVXHV�

KDYH�EHHQ�LGHQWLILHG�DV�KDYLQJ�SRWHQWLDO�IRU�HQYLURQPHQWDO�LPSDFW��

�

•� 7UDIILF�+XPDQ�%HLQJV�0DWHULDO��VVHWV�8WLOLWLHV�LPSDFWV�GXULQJ�FRQVWUXFWLRQ�SKDVH��

•� /DQGVFDSH� �� 9LVXDO� ,PSDFW� ZLWK� SDUWLFXODU� UHIHUHQFH� WR� DERYH� JURXQG� VWUXFWXUHV� �������

SURSRVHG�(QHUJ��6WDWLRQ�DQG�WKH�VKRUW�VHFWLRQ�RI�WKH�H[LW�SLSHZRUN�IURP�WKH��:W(�3ODQW���

•� &RQWDPLQDWHG�ODQG�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH���

•� (FRORJ��GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH����

•� ,QYDVLYH�6SHFLHV�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH����

•� &XOWXUDO�+HULWDJH����UFKDHRORJ��LPSDFWV�GXULQJ�FRQVWUXFWLRQ�SKDVH���

��

6XUYH�V� WR� FRQILUP� RU� RWKHUZLVH� WKH� DERYH� HQYLURQPHQWDO� LVVXHV�FRQVWUDLQWV� KDYH� EHHQ�

UHFRPPHQGHG�WR�LQIRUP�WKH�GHVLJQ�SURFHVV���

��

�Q� �SSURSULDWH� �VVHVVPHQW� 6FUHHQLQJ� KDV� EHHQ� FRQGXFWHG� DQG� LW� ZDV� FRQFOXGHG� WKDW� DQ�

�SSURSULDWH��VVHVVPHQW�RI�WKH�SURSRVHG���+6�LV�QRW�UHTXLUHG����

��

��KLJK� OHYHO� LQLWLDO�RYHUYLHZ�RI� WKH�SODQQLQJ� UHTXLUHPHQWV�KDV�EHHQ�FRQGXFWHG��7KH� WKUHH�PDLQ�

URXWHV�WR�REWDLQLQJ�SODQQLQJ�SHUPLVVLRQ�ZKLFK�KDYH�EHHQ�H[DPLQHG�DUH�DV�IROORZV��

�

•� �Q�DSSOLFDWLRQ�PDGH�GLUHFWO��WR��Q�%RUG�3OHDQiOD�XQGHU�WKH�SURYLVLRQV�RI�WKH�3ODQQLQJ�DQG�
�HYHORSPHQW��6WUDWHJLF�,QIUDVWUXFWXUH���FW�������RU���
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•� �Q� DSSOLFDWLRQ� PDGH� E�� �XEOLQ� &LW�� &RXQFLO� WR� LWVHOI� XQGHU� 3DUW� �� RI� WKH� 3ODQQLQJ� DQG�
�HYHORSPHQW�5HJXODWLRQV�������V��PHQGHG���

•� �Q�DSSOLFDWLRQ�PDGH�WR��XEOLQ�&LW��&RXQFLO�E��D�VHSDUDWH��SDUWLDOO��RU�ZKROO��RZQHG��GLVWULFW�
KHDWLQJ�FRPSDQ��XQGHU�WKH�3ODQQLQJ�DQG��HYHORSPHQW��FW�������RU��

•� �Q�DSSOLFDWLRQ�PDGH�E���XEOLQ�&LW��&RXQFLO�WR��Q�%RUG�3OHDQiOD�XQGHU�3DUW����RI�WKH�3ODQQLQJ�
DQG��HYHORSPHQW�5HJXODWLRQV��V��PHQGHG��

7KH�SRWHQWLDO�EHQHILWV�RI�XQGHUWDNLQJ�DQ�(QYLURQPHQW�,PSDFW��VVHVVPHQW��(,���SURFHVV�IRU�WKLV�

W�SH�RI�GHYHORSPHQW�XQGHU�3DUW����RI�WKH�3ODQQLQJ�DQG��HYHORSPHQW�5HJXODWLRQV��V��PHQGHG�DUH�

RXWOLQHG�DQG�ZKLOH�DOO�RI�WKH�RSWLRQV�RXWOLQHG�DERYH�DUH�SRVVLEOH�LW�LV�UHFRPPHQGHG�WKDW�WKLV�RSWLRQ�

LV�FRQVLGHUHG�DV�WKH�SUHIHUUHG�SODQQLQJ�RSWLRQ�DW�WKLV�VWDJH��
�
�
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1 INTRODUCTION  

The focus of this Report is to carry out a formal and systemic high-level desktop 

assessment of the local environment in relation to the proposed Dublin District Heating 

System (DDHS) project (i.e. initial pipeline route corridors and potential location for DDHS 

infrastructure) and identify at this early stage in the design process any potential 

impacts/high level constraints in relation to the proposed Scheme and the surrounding 

environment. 

The objective of this desktop assessment is to recommend studies/surveys where further 

assessments are deemed required.  

1.1 Desktop Assessment Methodologies 

This high-level assessment consisted of a desktop review of the existing literature and 

web-based datasets in relation to the various environmental interests, including National 

Parks and Wildlife Service, National Biodiversity Data Centre, IWeBS data, Record of 

Monuments and Places and EPA soil map.  

Key sources of information relied upon in this assessment are listed below and detailed 

further in Section 12 of this Report: 

 Online data available on European sites as held by the National Parks and Wildlife 

Service (NPWS) from www.npws.ie 

 Information on water quality in the area www.epa.ie and http://www.catchments.ie 

 EPA maps http://gis.epa.ie/EPAMAps/ 

 Dublin Bay Area heritage maps 

https://heritagemaps.ie/WebApps/DublinBayArea/index.html 

 EPA soil map gis.teagasc.ie/soils/map.php 

 Satellite mapping https://www.openstreetmap.org/#map=14/53.2577/-6.1208, 

https://www.google.com/maps   

 

1.2 Description of the Proposed Works 

District Heating (DH) is a thermal energy network which distributes hot water or steam 

through insulated dual (supply and return) pipe lines to serve property energy demands. 

DH systems allow heat energy as distinguished from fuel to be bought and sold as a 

commodity. It offers advantages in terms of higher energy efficiencies, reduced 

consumption of energy resources and are fully compatible with European and National 

climate change policies and objectives for carbon dioxide reduction, energy efficiency, 

security of energy supply, sustainability and competitiveness.  
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The DDHS involves the development of a proposed District Heating System to recover and 

distribute waste heat primarily from the Dublin Waste to Energy (DWtE) Plant at Poolbeg 

Peninsula which has recently begun operations. A Medium Pressure Hot Water (MPHW) 

main transmission line from DWtE Plant in Poolbeg will be designed to carry the excess 

heat production of the DWtE Plant to potential consumers identified in the Docklands 

Strategic Development Zone and the Poolbeg West Strategic Development Zone. The 

network will be constructed using pre-insulated DH pipes according to the EN 253 

specification (District heating pipes – Pre-insulated bonded pipe systems for directly buried 

hot water networks - Pipe assembly of steel service pipe, polyurethane thermal insulation 

and outer casing of polyethylene). The design is based on the international standard BE 

EB 13941: “Design and installation of pre-insulated bonded pipe systems for district 

heating”. 

 

1.3 Location of the Proposed Works 

The DDHS catchment area is shown in Figure 1.1. The Scheme area includes the North 

Lotts and Grand Canal Dock Strategic Development Zone (commonly called the Docklands 

SDZ) which is outlined in the dashed red shape to the left of Figure 1.1, and the Poolbeg 

West Strategic Development Zone (PWSDZ), which is outlined in the dashed and dotted 

red polygon. The area of Poolbeg Peninsula is outlined in blue, and has the PWSDZ included 

within it.  

 

1.4 Timing & Duration of the Proposed works 

The scheme is likely to be developed on a phased basis with the initial network 

infrastructure development proposed for the following areas: 

 Poolbeg area from the Waste-to-Energy Plant to the Poolbeg West SDZ; 

 Ringsend between the Poolbeg West SDZ and the southern shaft of the Liffey 

Tunnel 

 The North Lotts area and 

 The Grand Canal Area. 

 

In the future the network may be extended to also include the proposed Trinity College 

Technology Enterprise Campus and the area north of Sheriff Street and North Lotts. 

 

A construction duration of 24 months has been assumed for the purposes of this 

assessment which allows for the construction and installation of the District Heating 

network and Back-Up Boiler.  
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Seasonal restrictions on work in the vicinity of the SPA 

In recognition of the sensitivity of many bird species in the adjacent South Dublin Bay and 

River Tolka Estuary SPA to noise and visual disturbance, the timing of construction works 

will be restricted in sensitive areas. For the purposes of this assessment, ‘sensitive areas’ 

would include the land to the south of the Dublin Waste to Energy Facility, Sean Moore 

Park, Irishtown Stadium and Ringsend Park. There will be no seasonal restriction on work 

in any areas to the north of the River Liffey or to the north or west of Ringsend Park. 

 

The SPA has been designated for the protection of a range of overwintering bird species, 

which migrate to Ireland in autumn, but return to their breeding grounds in sub-Arctic 

regions in spring. All construction work within sensitive areas will take place between May 

and September, inclusive. Pre-construction surveys will be undertaken in relevant areas 

to confirm that no birds are present in these areas at the time of works. 

 

1.5 Details of the Proposed Works 

A diagrammatic representation of the proposed DDHS is given in Figure 1.2 and a brief 

description of the DDHS infrastructure is provided in the sub-sections below.  

 

Heating System 

The DH infrastructure will leave the DWtE Plant via an over ground pipeline gantry which 

will consist of approximately 150 m of overhead pipes. The remainder of the pipelines will 

be below ground pressurised trunk pipework including all branches and connections to 

individual buildings. Pipe sizes range from 50 mm dia. internal and 140 mm external to 

600 mm dia. internal and 800 mm external. Most of the pipelines will be installed within 

the public roads, public parks and industrial lands. 

There are three watercourse crossings included in the proposed scheme, one of which has 

already been completed. The River Liffey Crossing has been installed within the River Liffey 

Services Tunnel and connects Poolbeg Peninsula to the North Lotts Strategic Development 

Zone (SDZ). The other River crossings are across the River Dodder and the Grand Canal 

waterway. These crossings are to facilitate the developments located within the Grand 

Canal SDZ (Figure 1.3). It is proposed that both the Canal Basin and Dodder River 

crossings are constructed by trenchless technology to minimise potential impact on the 

watercourse. The proposed pipe size for the Canal Basin is twin DN 400 pipes while the 

proposed Dodder crossing consists of DN125 pipework these pipe sizes lend themselves 

to construction via micro tunnelling. No discharge or drilling fluids, bentonite or 

contaminated water will be permitted to the watercourse during the tunnelling works.  

Barriers will be set up to demark the working zones; in particular, for excavation works. 

The carriageways; where present, will be sawcut, break out of surfaces will be completed 
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with an excavator with a breaker attachment and excavated to the required depth to 

accommodate a pipeline at 750 mm minimum cover. Localised reductions or increases in 

pipeline depth may be required to minimise impact on existing utilities. The excavated 

material will be removed to an appropriate permitted/licenced waste facility. All excavated 

material will be loaded directly on to an awaiting vehicle and be removed off site as above. 

In some instances (where the waste facility is closed due to works hours) the excavated 

material may need to be stored overnight. The material will be transported to temporary 

construction compounds. 

There will be a requirement for storage compounds/temporary construction compounds 

along the DDHS route. These will consist of existing hard standing areas and will not 

require works to accommodate the storage of the DH pipes. The compound sites will store 

pipe, pipe fittings and will accommodate the offsite prefabrication for the welds to each 

pipe. It is proposed that the fill material will be delivered directly to site; however, there 

may be a need to store fill material at the compound sites. Plant and machinery will be 

housed overnight at these sites and at the construction location if sufficient space is 

available. Upon completion of the proposed works, the compounds will be restored to their 

original state. 

Energy Station – Back-up boiler and Storage Tank 

A peak-load/reserve boiler will be provided to ensure consistency of supply during periods 

of maintenance at the DWtE Plant. Under normal operation the reserve boiler is expected 

to be required for a period of three weeks twice a year.  

The boiler house will be to the south of the DWtE Plant within the PW SDZ. There will be 

a flue approx. 30 m in height and 2.5 m in diameter and it is anticipated that the boiler 

will have an ultimate capacity of approx. 40 MW with a capacity of approximately 16 MW 

required initially. Plan dimensions of the boiler structure are expected to be 40 m x 20 m, 

with 2.5 m clear space surrounding.   

Leakage/Damage Detection System 

To ensure that the DDHS operates at a high efficiency level it is proposed to include a 

leakage detection system along all pipework to protect against leaks and damage. The 

DDHS will be monitored by a leak test alarm wire which is cast in to the pipeline insulation 

and monitored remotely. 

 

1.5.1 Details of Previously Constructed Works to be Incorporated into DDHS 

Existing planning policy within both the ‘North Lotts and Grand Canal Dock Strategic 

Development Zone’ and ‘Poolbeg West Strategic Development Zone’ requires that all 

proposed developments be ‘District Heating Enabled’. To connect to the DDHS, a 

development will be required to have installed:  
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 DH pipework within the street, connecting from the main transmission line to each 

heat exchanger. The sizing of the pipework will depend on the site’s location in 

proximity to the heat sources on the DH Network and the heat load of the 

development.  

 Heat exchangers to serve each building, or a group of buildings spaced close 

together.  

 Consumer installations, including pipework, valves, apartment units and domestic 

hot water system, heat meters, radiators, under floor heating etc.  

Several existing developments, particularly in the North Docklands/Spencer Dock area, 

have already included provisions for future connection to the DDHS. For future 

developments proposed connection details will be included for within individual planning 

applications as appropriate.  

Depending on the size of individual developments to be served by the DDHS internal water 

treatment facility/pressure holding/pumping equipment may be required. These will be 

detailed on the individual planning applications for developments as required. 

The following is a list of DH infrastructure that has been installed in advance of the DDHS, 

this infrastructure will be utilised as part of the scheme: 

 Liffey Services Tunnel: This is approximately 300 m from point to point. The 

internal dimensions of the supply and return pipes are 508 mm (internal), while 

the external diameters are 710 mm for the flow pipe and 630 mm for the return 

pipe.  

 New “north south road”: Installation of approximately 280 m and 200 mm internal 

diameter and smaller in the new “north south road” alongside the 3Arena.  

 Mayor Street: Approximately 248 m of DH pipe was installed under Mayor Street, 

as follows;  

o DH Pipe installation of various sizes up to 400 mm dia. ID laid in Mayor 

Street Upper, Park Lane (or Spencer Street as noted in some documents).  

o DH pipes under the Luas crossing of Mayor Street and a new proposed street 

which is provisionally named Spencer Avenue.  

 New Wapping Street: Twin 600 mm pipe sleeves were installed under the LUAS for 

District Heating on the east side of the junction.   

 Castleforbes: Space was left for future installation of DH pipes under the Luas 

crossing. 
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Figure 1.1: Location Plan of DDHS Area 
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Figure 1.2: Dublin District Heating Scheme (DDHS) Infrastructure  
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Figure 1.3: River Dodder and Canal Basin Crossings 
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2 BIODIVERSITY (FLORA AND FAUNA) 

A desktop assessment was undertaken to determine the ecological receptors in the DDHS 

area which need to be considered during the lifetime of this Scheme. Below details the 

findings of this assessment. 

 
2.1 Designated Sites 

The National Parks and Wildlife Services (NPWS) map viewer was consulted (accessed on 

15th May 2018 and 6th June 2018) and the following designated sites were identified within 

10 km of the proposed DDHS area (see Figure 2.1): 

Special Protected Areas (SPA) 

 004024 South Dublin Bay and River Tolka SPA, immediately adjacent to proposed 

works  

 004006 North Bull Island SPA, ca. 2.5 km from proposed works 

 000199 Baldoyle Bay SPA, ca. 8.5 km from proposed works 

 004113 Howth Head Coast SPA, ca. 9.5 km from proposed works 

 003000 Dalkey Islands SPA, ca. 10 km from proposed works 

 

Special Areas of Conservation (SAC) 

 000206 North Dublin Bay SAC, ca. 2.5 km from site  

 000210 South Dublin Bay SAC, immediately adjacent to proposed works  

 000199 Baldoyle Bay SAC, ca.8.5 km from proposed works 

 000202 Howth Head SAC, ca.7.5 km from proposed works 

 003000 Rockabill to Dalkey Island SAC, ca. 7 km from proposed works 

 

Proposed Natural Heritage Areas  

 000201 Dolphins, Dublin Docks pNHA, ca. 300 m from proposed works  

 000206 North Dublin Bay pNHA, ca. 1 km from proposed works  

 000210 South Dublin Bay pNHA, immediately adjacent to proposed works 

 002103 Royal Canal pNHA, immediately adjacent to proposed works 

 002104 Grand Canal pNHA, immediately adjacent to proposed works 

 000128 Liffey Valley pNHA, ca. 9 km from proposed works 

 000178 Santry Demesne pNHA, ca.6 km from proposed works 

 000199 Baldoyle Bay pNHA, ca.8 km from proposed works 

 000202 Howth Head pNHA, ca. 8 km from proposed works 

 001205 Booterstown Marsh pNHA, ca.4 km from proposed works 

 001206 Dalkey Coastal Zone and Killiney Hill pNHA, ca. 8 km from proposed works 

 001753 Fitzsimon’s Wood pNHA, ca. 8.5 km from proposed works 

 001763 Sluice River Marsh pNHA, ca. 9.5 km from proposed works



DDHS   High Level Environmental Assessment Desktop Review                                                                                                                
 

 10 July 2020 
 

 

 

Figure 2.1: Natura 2000 sites within 10 km of the proposed DDHS area 
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Figure 2.2: pNHA within 10 km of the proposed DDHS area 
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The River Liffey itself, while not designated, is designated as a pNHA approximately 9 km 

upstream of the Poolbeg Peninsula. The River Liffey is an important salmonid system with 

resident populations of brown trout and migratory populations of Atlantic salmon and sea 

trout. 

 
In relation to impacts on “pathway” receptors (i.e. River Liffey, Grand Canal, Dublin Bay) 

to these designated sites, with appropriate environmental protection measures employed 

for the duration of the construction works (e.g. construction works to conform to the Inland 

Fisheries Ireland guidelines on works at river sites and Section 3 of the Local Government 

(Water Pollution) Act, 1977)), no impacts on the aquatic environment and the proximate 

sites, including the pNHAs, are anticipated.   

Due to the proximity of the works to the SPA and known feeding sites, there is potential 

for impacts to wintering birds; however, due to the detailed design methodology, including 

seasonal timings of the works and standard practice pollution/sediment control measures, 

which will be an integral component of the development design, no impacts are anticipated 

from the construction of the proposed DDHS, alone or in combination with other projects, 

on the protected bird species of this area. As stated above, the timing of construction 

works will be restricted in sensitive areas. ‘Sensitive areas’ include the land to the south 

of the DWtE Plant, Sean Moore Park, Irishtown Stadium and Ringsend Park. All 

construction work within sensitive areas will take place between May and September, 

inclusive. Pre-construction surveys will be undertaken in relevant areas to confirm that no 

birds are present in these areas at the time of works. 

 

No operational impacts are anticipated from the proposed DDHS, alone or in combination, 

with other projects.  

 

2.2 Areas of Special/Public Interest  

Irish Town Nature Park, while not designated, is a manmade area of public amenity which, 

supports some species of birds and notable flora and fauna spp. and includes several km 

of public walking trails. The proposed scheme, although proximate to the park, does not 

enter park lands. Some works will be completed within/proximate to the access paths. 

These paths are of bare ground or hardstanding material. Within the integration of the 

detailed design measures which will form an integral part of the project design, no 

significant impacts are likely from the proposed DDHS, alone or in combination with other 

projects. 
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2.3 Protected Species 

The National Biodiversity Data Centre was accessed to assess the presence of protected 

species within the proposed DDHS area. The records for protected species within the 1 km 

grid squares within the scheme area (O2233, O2133, O2033, O1933, O1833, O1834, 

O1733, and O1734) are detailed in Table 2.1 below. Only recent data records are included 

(2011-2018).  

Table 2.1: Protected species identified and recorded (2011-2018) (National Biodiversity 

Data Centre) within the scheme area.  

1 km Grid Square Species 

O2233 Dunlin 

O2133 Common Starling, Common Shelduck, Common Linnet, Black-headed Gull 

O2033 

Bar-tailed Godwit, Brent Goose, Common Tern, Great Black-backed Gull, 

Great Cormorant 

Pipistrelle 

O1933 

Black-headed Gull, Common Linnet, Common Redshank, Common Wood 

Pigeon, Eurasian Curlew, Eurasian Oystercatcher, Red Knot 

Small Cudweed 

Grey Seal 

O1833 
Common Redshank, Eurasian Oystercatcher 

Daubenton’s Bat, Common Pipistrelle, Soprano Pipistrelle 

O1834 
Mew Gull 

European Otter 

O1733 

Black-headed Gull, Common Tern, Great Cormorant, Herring Gull, Mallard, 

Mute Swan, Tufted Duck 

Brown Long-eared Bat, Lesser Noctule, Pipistrelle 

European Otter 

O1734 

Black Guillemot, Black-headed Gull, Common Tern, Herring Gull, Little 

Egret, Mallard, Mute Swan 

Lesser Noctule, Common Pipistrelle, Soprano Pipistrelle 

Due to the built-up environs of the DDHS area it is considered that there is limited potential 

for protected species to be present within the DDHS area, however an Ecological walkover 

survey is recommended, the aim of which will be to identify the occurrence and distribution 

of habitats and species within the DDHS area, including those listed under Annex I and 

Annex II, respectively, of the EU Habitats Directive. 
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2.4 Appropriate Assessment Screening 

An Appropriate Assessment Screening has been prepared in accordance with the Habitats 

Directive 92/33/EEC (2000) to specifically assess if the construction or operation of the 

proposed DDHS, individually or in combination with other plans or projects, is likely to 

have a significant effect(s) on Natura 2000 sites with specific reference to the South Dublin 

Bay SAC, South Dublin Bay and River Tolka Estuary SPA, North Dublin Bay SAC and North 

Bull Island SPA.  

The AA Screening concluded that it could be excluded at this stage that the construction 

and operational activities associated with the proposed Scheme, individually or in 

combination with other plans or projects, will have a significant effect on the Natura 2000 

Network. Accordingly, it was concluded that an Appropriate Assessment of the proposed 

Scheme is not required.  Refer to Appendix B of the Ramboll Dublin District Heating 

System Engineering Review Report for a copy of the Appropriate Assessment 

Screening Report. 

2.5 Invasive Species 

The National Biodiversity Data Centre was consulted to determine the presence of non-

native invasive species (NNIS) within the Scheme area. Several NNIS were recorded. 

Those listed on the “Third Schedule” of S.I. No. 477/2011 are detailed below and if present 

within the Scheme development area trigger the need for an Invasive Species 

Management Plan.  

 Japanese knotweed 

 Himalayan balsam  

 All Waterweed spp. 

 Sea-buckthorn  

An invasive species survey is recommended to confirm the presence or absence of these 

species along the proposed Scheme route. 

There is no evidence to suggest at this high-level desk top stage that there will be impacts, 

of a magnitude, extent or duration, detrimental to Biodiversity (flora and fauna) from the 

proposed DDHS.  

 

Recommended Assessments/Surveys  

Based on the above, it is recommended that the following surveys are carried out:  

 Ecological walkover survey of the entire DDHS area and immediate environs to 

confirm the findings of the high level desktop assessment.  
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 Invasive species survey of the DDHS area and preparation of an Invasive Species 

Management Plan, if “Third Schedule” invasive species are identified within the 

Scheme area or within any temporary working areas required for the construction 

of the Scheme.  

 Pre-construction bird survey, in relevant sensitive areas, to confirm that no birds 

are present the time of works. 
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3 ARCHAEOLOGY & CULTURAL HERITAGE 

An initial appraisal of the DDHS area, using the heritage maps database, indicates the 

presence of a rich and diverse cultural heritage, particularly maritime. More than 150 

records were identified within the scheme area (excluding redundant records and including 

a 500 m buffer zone), including settlement clusters, grave-slab, graveyard, seawall, 

Samuel Beckett Bridge and North Wall Quay. Furthermore, archaeological deposits or 

artefacts may be present below the ground surface near these sites (Figure 3.1).  

As per the Poolbeg Peninsula Planning Scheme and the National Monument Service of the 

Department of the Environment database, the Pigeon House Road and Great South Wall 

have been identified as Zones of Archaeological Interest and the Great South Wall is also 

classified as an Archaeological Conservation Area.  

 

 

Figure 3.1: Records of Heritage Sites within the Scheme Area. 

 

To ensure there is no significant construction impacts on archaeology/cultural heritage in 

the area it is recommended that a detailed assessment is carried out at the detailed design 

stage of this Scheme.  

 
At this stage, it is anticipated that some archaeological monitoring will be required during 

the construction phase of the works and associated site investigations.  

 
No operational archaeological impacts are anticipated from the proposed DDHS, alone or 

in combination with other projects.  
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Recommended Assessments/Surveys  

Based on the above details it is recommended that the following assessment are carried 

out:  

 Detailed Desktop Archaeological Assessment to be carried out at the detailed design 

stage of this Scheme. 

 It is anticipated that archaeological monitoring will be required during the 

construction phase of the works and associated site investigations. 
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4 MATERIAL ASSETS & HUMAN BEINGS 

As detailed in the Dublin Port Masterplan 2040, the Dublin Port area, in which the proposed 

DDHS is contained, is a key material asset nationally which handles approximately 50% 

of Ireland’s trade. The main activity of the Port is freight handling. Regarding the 

construction works, most of the works will be within the road and public footpaths 

only.  This excludes the portion within the Poolbeg SDZ which crosses industrial and 

privately-owned lands. The population of the Scheme area was estimated using the CSO 

2016 data for electoral divisions. The electoral divisions assessed are greater in area than 

the proposed Scheme area, as such the population calculation is likely over estimated; 

however, it provides a significant estimation of the current density of the area. The 

population was estimated at approximately 24,500. 

A summary of the areas and receptors adjacent to or proximate the proposed DDHS work 

areas are tabled below.  

Table 4.1: Areas and Receptors adjacent to or proximate the proposed DDHS  

Street/Location Surrounding Area Primary Use 

Poolbeg SDZ DWtE Plant Industrial 

Poolbeg SDZ Irishtown Nature Park Recreation 

Poolbeg SDZ Former Irish Glass Site 
Development / 

Residential 

Poolbeg SDZ Sean Moore Park Recreation 

Sean Moore Road R131 Regional Road Transportation 

Bremen Ave. Bremen and Kerlogue Housing  Residential 

Irish Town Stadium Surrounding 

Grounds 
Irish Town Stadium Recreation / Residential 

Ringsend Park  Ringsend Park Boundary Recreation 

Cambridge Park Road Cambridge Park Housing Residential 

Cambridge Road Mixed Use Development 
Schools / Colleges / 

Residential 

River Dodder Crossing (South) 

O’Rahilly Housing 

Sacred Heart Shrine 

Residential / Worship 

Spencer Dock Road Graving Dock Industrial 
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Street/Location Surrounding Area Primary Use 

Bridge Street R802 
Camden Lock Shelbourne Park 

Apartments 

Residential / 

Commercial 

Ringsend Road R802 Mixed Use Development 
Residential / 

Commercial 

York Road Mixed Use Development 
Parking / Amenity 

Grassland 

River Dodder Crossing (North) Saint Patricks Rowing Club Recreation 

Capital Dock Capital Dock Industrial 

Sir John Rogerson’s Quay 
Commercial Development & 

Campshire associated amenity 
Commercial / Amenity 

Lime Street Commercial Development Commercial 

North Wall Quay Mixed Use Development Commercial / Amenity 

New Wapping Street Mixed Use Development 
Commercial / 

Residential 

Wapping Street Mixed Use Development 
Commercial / 

Residential 

Park Lane Mixed Use Development 
Commercial / 

Residential 

 

Works are required on commercial and/or private property and therefore there will be 

short term direct impacts arising from the proposed Scheme and associated site 

investigations on properties or premises near the works. Similarly, the works cross access 

routes to public amenities, including Sean Moore Park, Irish Town Stadium and Irish Town 

Nature Reserve. The impact to amenity areas will be Temporary and slight in nature with 

access required to be maintained at all times. 

In relation to public amenities nearby it is considered that the proposed works, alone or in 

combination with other projects, will not directly impact upon the use of these facilities.     

At present there is car parking within the proposed scheme area which will be temporarily 

impacted. 

The installation of the DDH pipework will likely require lane and road closures on some 

sections of the route, these will also be temporary in nature.  
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The anticipated potential impacts on human beings and material assets from the proposed 

works are summarized below:  

 Temporary slight disruption to road traffic  

 Temporary slight disruption to pedestrian traffic 

 Temporary slight disruption to amenity areas 

 Temporary slight disruption to other construction works in the area 

 Temporary slight loss of car parking 

Most of the construction impacts are individually temporary in nature but the impacts from 

the scheme are predicted to be short-term effects. The key impact anticipated is the 

potential disruption to traffic and parking. A detailed Construction Stage Traffic 

Management Plan will be required to be prepared and implemented for the duration of the 

works and early liaison with affected parties will need to be carried out to ensure access 

is maintained to residential and commercial properties and that disruption to the 

community is minimised.  

The operation of the DDHS is predicted to have a positive significant long-term effect. The 

DDHS is listed as a one of the strategies to lessen climate change contributing factors. The 

Scheme is anticipated to provide a competitively costed alternate energy supply and will 

facilitate future residential industrial and commercial development. The Scheme will utilise 

the emissions otherwise released from the DWtE Plant. There is potential for other 

industrial/commercial facility emissions to be utilised in this manner further reducing 

emissions to the environment/atmosphere.  

 

Recommended Assessments/Surveys  

Based on the above details it is recommended that the following assessment are carried 

out:  

 A Traffic Impact Assessment is recommended to accurately assess potential 

construction impacts. 
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5 NOISE & VIBRATION  

During the construction phase of the DDHS there is likely to be a temporary negative 

impact on nearby properties due to noise emissions and vibration from site traffic and 

other activities. Given that the site is predominantly an industrial area (including terminals 

and berths, oil storage terminals and container storage areas with quayside loading and 

unloading operations) with a large volume of daytime road traffic and construction sites, 

it is considered that construction noise and vibration from the works will not be excessively 

intrusive and will be of a similar nature to noise generated in the area at present. The EPA 

map noise levels within the Dublin Road Scheme (monitoring completed by the NRA). 

Within the area of the proposed works the highest value of 75-90 Db has been recorded. 

Construction will be required to comply with BS 5228-1:2009 Noise and vibration control 

on construction and open sites. BS 5228 sets out permissible noise levels relative to the 

existing noise environment and time of day. As the works will be carried out in compliance 

with BS 5228, including the implementation of appropriate noise and vibration control 

measures, no significant impacts on the surrounding community are anticipated. Where 

pipelines are to be constructed by trenchless techniques e.g. at the River Dodder and 

Canal Basin crossings additional monitoring of adjacent properties will be put in place to 

ensure that vibrations do not impact on any existing structures.  
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6 AIR & CLIMATE 

The proposed works are within Air Zone A as outlined in the Air Quality Standards 

Regulations (2011). Dublin city’s air quality is classed as ‘Good’ according to the EPA air 

quality index. 2018 monitoring for NO2 and SO2 are both within the relevant limits (Air 

Quality Regulations 2011). There have been exceedances at this site in relation to 

particulate matter (PM10) in 2018. Breaches in NO2 have been recorded in the past. 

As per the Dublin Port Masterplan 2040, the predicted impacts from climate change are 

likely to include, increases in the frequency and volume of rainfall, increases in peak flows, 

rise in sea levels and increased storminess and coastal squeeze impacts on biodiversity 

associated with sea level rise. Climate Change Strategy for Dublin City (2008-2012) (The 

Environment & Engineering Strategic Policy Committee in association with CODEMA (City 

of Dublin Energy Management Agency)) contains strategies to lessen climate change 

contributing factors. This includes, amongst others, the DDHS. 

There is the potential for emissions to the atmosphere during the construction phase of 

the works (e.g. dust). Best practice construction procedures will be employed to manage 

dust associated with the works. In addition, the works will be required to comply with 

relevant regulations to ensure the impacts are minimised.  

Given the size and nature of the proposed works and the nature and volume of emissions 

anticipated from the works and compliance with standard environmental protection 

measures, it is considered that there will be no significant impact on atmospheric 

conditions, alone or in-combination with other projects. 
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7 LANDSCAPE & VISUAL 

There will be no permanent landscape and visual impact from the proposed DH pipeline 

network, the majority of the which will be below ground. Post construction impacts are 

considered to be imperceptible and neutral. A short section of the exit pipework from the 

DWtE Plant will be via an above ground gantry of approximately 150 m. Given the location 

of this pipework within an existing industrial site, the cumulative impact of this additional 

above ground pipework on the landscape is likely to be negligible however a Landscape 

and Visual assessment of the above ground section of the pipeline is recommended.  

During construction of the DH pipelines there will be a temporary negative impact; 

however, for most of the route, this is considered to be minor in scale given the nature of 

the current environment i.e. ongoing construction/freight handling works and therefore 

not deemed to be significant. For works proximate to amenity areas, west of the Poolbeg 

Peninsula and including Ringsend Park, Irishtown Stadium and Sean Moore Park and some 

residential areas, including the O’Rahilly House developments, there will be significant 

negative impacts, however, these will be Temporary in nature. Furthermore, the landscape 

will be returned to original state post construction. 

 

 

Figure 8.1: Energy Station Proposed Location  
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There is potential for a landscape and visual impact from the proposed Energy Station 

(Figure 8.1) which comprises a peak load reserve boiler, storage tank and district heating 

pumping station in combined structure. The energy centre will require a flue approx. 30 

m in height and 2.5 m in diameter. It is anticipated that the peak load reserve boiler will 

have an ultimate capacity of approximately 40 MW with a capacity of approximately 16 

MW required initially. Plan dimensions of the boiler structure are expected to be 40 m x 

20 m, with 2.5 m clear space surrounding. The Energy Station is located within the Poolbeg 

SDZ and as such will consider the requirements as set out for development within this 

zone. These structures will cause a permanent impact in terms of landscape and visual 

and as such a Landscape and Visual assessment of these structures is recommended. 

 

Recommended Assessments/Surveys  

Based on the above details it is recommended that the following assessment are carried 

out:  

 

 Landscape and Visual Assessment of the proposed Energy Station and the short 

section of the exit pipework from the DWtE Plant.   
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8 SOILS, GEOLOGY & HYDROGEOLOGY  

The urbanized area of Dublin city and County is roughly delineated by the M50 motorway. 

Inside this area, from the M50 eastward towards the Irish Sea, the ground is low lying 

excluding minor hills to the North and South of Dublin, at Howth and Killiney. As per the 

EPA soil map (gis.teagasc.ie/soils/map.php), the soil association within the proposed 

scheme area is Urban, i.e. due to the extremely urbanized nature of the area there is no 

defined associated soil series composition where few original soils remain.  

There are several licensed waste facilities, IPC and IED, within the proposed scheme area. 

As the location is highly urbanized, facilitates high density industrial and waste 

developments with high traffic volumes, it is possible that there are contaminated soils 

within the proposed scheme area. Contaminants known to be present in the area include 

lead, arsenic, benzo(a)pyrene and PAHs; however, given the high density of services along 

the proposed scheme area it is possible that any contaminated ground may have been 

already removed during the installation of other utilities.  

Dublin Groundwater, as per the WFD (2010-2015) is assigned “Good” Status. The direction 

of groundwater is to the South to South East. The proposed Scheme is contained within 

an area where groundwater vulnerability is Low and subsoil permeability is also Low. The 

groundwater within the area is a Locally Important Aquifer with Bedrock which is 

Moderately Productive only in Local Zones. As per the Docklands Assessment Report, there 

are five abstractions reported within a 1.5 km radius of the works, two on Sheriff Street 

Upper, with unspecified uses, recorded on the Geological Survey of Ireland’s webmap 

(gsi.ie). Three further wells are located south of the River Liffey. The Docklands 

groundwater aquifer classification on the gsi.ie webmap is the same as much of Dublin 

city: ‘locally important aquifer - bedrock is moderately productive only in local zones’. As 

per the Poolbeg Planning Scheme 2009 EIS (now EIAR), the groundwater within the area 

is likely to be brackish due to saline intrusions form the Liffey Estuary, as such is not 

suitable as drinking water, the above abstractions are likely for industrial use. 

Furthermore, it is unlikely that groundwater within the Poolbeg Peninsula area will be used 

for drinking water in the future. Nevertheless, and in line with the EU Groundwater 

Directive groundwater, regardless of use must be protected. IT is not anticipated that the 

proposed Scheme will lead to any reduction in groundwater quality.  

Site investigations and environmental testing are recommended in advance of the DDHS 

pipeline works commencing to identify locations of possible contamination along the 

proposed pipeline routes. The results of these investigations will allow the most 

appropriate mitigation measures to be determined and included in the detailed design of 

the pipelines.  
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With the implementation of appropriate construction measures, it is envisaged at this 

stage that there would be no impact from the proposed works in terms of Soil, Geology 

and Hydrogeology. 

 

Recommended Assessments/Surveys  

Based on the above details it is recommended that the following assessment are carried 

out:  

 Site investigations and environmental testing are recommended.  
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9 SURFACE WATER 

There are several surface waterbodies proximate to the proposed DDHS works area, as 

detailed below and shown in Figure 5.1 above.  

The watercourses within the Dublin City area are highly modified, weirs, culverts and man-

made banks are present along most of their course within the city. All the waterbodies, 

detailed below, converge around Dublin Port and the proposed DDHS area. The proposed 

scheme consists of two new river crossing, across the River Dodder and the Canal Basin 

(Figure 1.3). The methodology for these crossings are detailed in Section 1.3 of this 

Report. 

Dublin Bay 

Dublin Bay, as per the WFD (2010-2015) is assigned Good Status with high nutrient 

conditions. The following EPA monitoring stations are relevant to the proposed DDHS; 

DB120, DB210, BD220, DB410, DB420, DB430 and DB450. The above stations were 

sampled and assessed against surface water quality parameters (S.I. No. 272 of 2009). 

All relevant monitoring stations were compliant with the surface water regulations, 

excluding DB410 and DB420 which both had elevated levels of Phosphorous. These 

breaches in Phosphorous are considered to be as a result of an SWO impact from the 

Ringsend WwTP.  

River Liffey Estuary 

The Liffey Estuary Lower, as per the WFD (2010-2015) is assigned “Moderate” status and 

is considered to be “At Risk” of not achieving “Good” status. As per the EPA biological 

assessment in 2016, ecological conditions were found to be satisfactory at the majority 

(12) of the 16 stations surveyed on the River Liffey. The macroinvertebrate community 

indicated a continuation of unsatisfactory “Moderate” ecological conditions at Ballymore 

Eustace (0400, 0500), at Oberstown (1200) and Chapelizod (2360). For the first time in 

several decades a welcome improvement to good conditions (Q4) occurred both at Leixlip 

Bridge (1900) and further downstream at Lucan (2100). However, a note of caution is 

advised regarding this recovery as there were still signs of nutrient pressure with 

significant amounts of filamentous algae. The protected crayfish Austropotamobius 

pallipes was observed at Ballymore Eustace (0400), New Bridge (0600), Kilcullen (0700), 

Connell Ford (0850), Clane (1500), Straffan (1600), Celbridge (1700) and at Leixlip Bridge 

(1900). 

River Dodder 

The Dodder River, as per the WFD (2010-2015) is assigned “Moderate” status and is at 

Risk of not achieving “Good” status. As per the EPA biological assessment in 2016, the 

macroinvertebrate community indicated satisfactory “Good” ecological conditions at the 
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two stations sampled in the upper reaches (0010 and 0100). Unfortunately, a deterioration 

was recorded for the remaining three lower stations. Station 0300 (Old Bawn) declined 

from “Good” to “Moderate” ecological condition, station 0620 (Rathfarnham) declined from 

“Moderate” to “Poor” and station 0900 (Beaver Row) declined from Good” to “Moderate”. 

Royal & Grand Canal  

Canals are artificial waterbodies classified based on their ecological potential rather than 

their ecological status. As per the 2010-2015 EPA Water Quality in Ireland Report the 

Royal and Grand Canal are both considered to be of “Good” ecological potential. 

 

There will be no discharges permitted to any of the above watercourses. Potable water 

only will be used for pipe testing. Pipes are to be filled slowly in consultation with DCC to 

minimise the impact on the water network. Water used for the DDHS pipe testing will be 

released to the foul network in a controlled manor.  

There is potential for accidental spillages or sediment run off to the aforementioned 

waterbodies during construction; however, in line with best practice construction 

methodology and IFI approved river crossing method statements, no significant risk to 

surface waters exists during the construction of the proposed DDHS. With best practice 

environmental design and construction measures being implemented throughout the 

construction stage of the Scheme, it is not envisaged that there will be any impact on 

aquatic bodies from the proposed works.  

There are no operational impacts anticipated in relation to surface waters from the 

proposed Scheme. There are no emissions to waterbodies permitted/necessary during the 

operation of this Scheme. 
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10 RECOMMENDATIONS 

Based on the above high-level desktop environmental assessment, it is recommended that 

the following environmental surveys/studies be carried out: 

 Ecology Walkover Survey 

 Invasive Species Survey, and Management Plan (if required after survey) 

 Pre-construction Bird Survey, in relevant sensitive areas, to confirm that no birds 

are present the time of works. 

 Detailed Archaeological Desktop Assessment 

 Construction Stage Traffic Impact Assessment 

 Site Investigations and Environmental Testing 

 Landscape and Visual Assessment  
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1 INTRODUCTION 

This report, prepared by Nicholas O’Dwyer Ltd. and NM Ecology Ltd. on behalf of Dublin 

City Council (DCC), provides an Appropriate Assessment (AA) Screening of the 

construction and operation of the proposed Dublin District Heating Scheme (DDHS).  This 

report assesses whether the proposed Scheme, alone or in combination with other plans 

and projects, is likely to have significant effects on the Natura 2000 network, and in 

particular on the nearby South Dublin Bay SAC, South Dublin Bay and River Tolka Estuary 

SPA, North Dublin Bay SAC and North Bull Island SPA in view of best scientific knowledge 

and the conservation objectives of the site(s). 

 

Natura 2000 Sites are those identified as sites of European Community importance 

designated as Special Areas of Conservation under the Habitats Directive or as Special 

Protection Areas under the Birds Directive.  

 

1.1 Legislative Context  

The Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna 

and Flora, better known as “The Habitats Directive”, provides legal protection for habitats 

and species of European importance. Articles 3 to 9 provide the legislative means to 

protect habitats and species of Community interest through the establishment and 

conservation of an EU-wide network of sites known as Natura 2000. These are Special 

Areas of Conservation (SACs) designated under the Habitats Directive and Special 

Protection Areas (SPAs) designated under the Conservation of Wild Birds Directive 

(79/409/ECC) as codified by Directive 2009/147/EC. 

 

Articles 6(3) and 6(4) of the Habitats Directive set out the decision-making tests for plans 

and projects likely to affect Natura 2000 sites (Annex 1.1). Article 6(3) establishes the 

requirement for Appropriate Assessment (AA): 

 

Any plan or project not directly connected with or necessary to the management of 

the [Natura 2000] site but likely to have a significant effect thereon, either 

individually or in combination with other plans or projects, shall be subjected to 

appropriate assessment of its implications for the site in view of the site’s 

conservation objectives. In light of the conclusions of the assessment of the 

implications for the site and subject to the provisions of paragraph 4, the competent 

national authorities shall agree to the plan or project only after having ascertained 

that it will not adversely affect the integrity of the site concerned and, if 

appropriate, after having obtained the opinion of the general public.  
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Article 6(4) states: 

 

If, in spite of a negative assessment of the implications for the [Natura 2000] site 

and in the absence of alternative solutions, a plan or project must nevertheless be 

carried out for imperative reasons of overriding public interest, including those of 

a social or economic nature, Member States shall take all compensatory measures 

necessary to ensure that the overall coherence of Natura 2000 is protected.  It shall 

inform the Commission of the compensatory measures adopted. 
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2 METHODOLOGY  

2.1 Guidance Followed 

Both EU and national guidance exists in relation to Member States fulfilling their 

requirements under the EU Habitats Directive, with particular reference to Article 6(3) and 

6(4) of that Directive. The methodology followed in relation to this AA has had regard to 

the following guidance: 

• Appropriate Assessment of Plans and Projects in Ireland: Guidance for Planning 

Authorities. Department of Environment, Heritage and Local Government, 

(DoEHLG, 2010). 

• Circular L8/08 – Water Services Investment and Rural Water Programmes – 

Protection of Natural Heritage and National Monuments. Department of 

Environment, Heritage and Local Government, (DoCHG, 2008). 

• Communication from the Commission on the Precautionary Principle. Office for 

Official Publications of the European Communities, Luxembourg, (EC, 2000a). 

• Managing Natura 2000 Sites: the provisions of Article 6 of the ‘Habitats’ Directive 

92/43/EEC, Office for Official Publications of the European Communities, 

Luxembourg, (EC, 2000b). 

• Assessment of plans and projects significantly affecting Natura 2000 sites: 

Methodological guidance on the provisions of Articles 6(3) and (4) of the Habitats 

Directive 92/43/EEC. Office for Official Publications of the European Communities, 

Brussels (EC, 2001). 

• Managing Natura 2000 sites: the provisions of Article 6 of the ‘Habitats’ Directive 

92/43/EEC; Office for Official Publications of the European Communities, 

Luxembourg, (EC, 2018). 

• Guidance document on Article 6(4) of the ‘Habitats Directive’ 92/43/EEC – 

Clarification of the concepts of: alternative solutions, imperative reasons of 

overriding public interest, compensatory measures, overall coherence, opinion of 

the Commission. Office for Official Publications of the European Communities, 

Luxembourg, (EC, 2007). 

• Nature and biodiversity cases: Ruling of the European Court of Justice. Office for 

Official Publications of the European Communities, Luxembourg (EC, 2006). 

• European Communities (Birds and Natural Habitats) Regulations, 2011 (S.I. No.477 

of 2011). 

• Interpretation Manual of European Union Habitats. Version EUR 28. European 

Commission (EC, 2013). 
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2.2 Desktop Assessment Methodologies 

This assessment consisted of a desktop review of the existing literature and web-based 

datasets in relation to the various ecological interests, including National Parks and Wildlife 

Service, National Biodiversity Data Centre and data from Birdwatch Ireland.  

Key sources of information relied upon in this assessment are listed below: 

• Plans and specifications for the proposed development  

• Qualifying interests / conservation objectives of Natura 2000 sites from 

www.npws.ie; 

• Geological and hydrological maps from the Geological Survey of Ireland 

webmapping service (www.gsi.ie/mapping.htm), the National Biodiversity Data 

Centre (http://maps.biodiversityireland.ie/), and the Environmental Protection 

Agency web viewer (http://gis.epa.ie/EPAMaps/) 

• Irish Wetland Bird Survey (IWeBS) data from various subsites in Dublin Bay and 

the Grand Canal for the 2012 / 2013 to 2015 / 2016 survey seasons, received from 

Birdwatch Ireland in June 2018 

• Natura Impact Report for the Poolbeg West Strategic Development Zone Planning 

scheme (CAAS Ltd on behalf of Dublin City Council, 2017) 

• Natura Impact Statements for the Ringsend Waste Water Treatment Works 

Extension (Natura Environmental Consultants on behalf of Dublin City Council, 

2012) 

• Wildfowl Monitoring (Winter 2014 / 15) for the Dublin Waste to Energy Facility 

(Eleanor Mayes Ecological Consultant, 2015) 

 

2.3 Stages Involved in the Appropriate Assessment Process 

Stage 1: Screening / Test of Significance 

This process identifies whether the proposed Scheme is directly connected to or necessary 

for the management of a European Site(s); and identifies whether the proposed project is 

likely to have significant impacts upon a European Site(s) either alone or in combination 

with other projects or plans. 

 

The output from this stage is a determination for each European Site(s) of not significant, 

significant, potentially significant, or uncertain effects. The latter three determinations will 

cause that site to be brought forward to Stage 2. 

 

Stage 2: Appropriate Assessment 

This stage considers the impact of the proposed Scheme on the integrity of a European 

Site(s), either alone or in combination with other projects or plans, with respect to (1) the 

site’s conservation objectives; and (2) the site’s structure and function and its overall 
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integrity. Additionally, where there are adverse impacts, an assessment of the potential 

mitigation of those impacts is required. 

 

The output from this stage is a Natura Impact Statement (NIS). If the assessment still 

determines potential for negative impacts with the inclusion of proposed mitigation 

measures, i.e. adverse effects on the integrity of a site cannot be excluded, then the 

process must consider alternatives (Stage 3) or proceed to Stage 4. 

 

Stage 3: Assessment of Alternatives 

This process examines alternative ways of achieving the objectives of the project or plan 

that avoid adverse impacts on the integrity of the European Site. This assessment may be 

carried out concurrently with Stage 2 to find the most appropriate solution. If no 

alternatives exist or all alternatives would result in negative impacts to the integrity of the 

European Sites, then the process either moves to Stage 4 or the project is abandoned. 

 

Stage 4: Assessment Where Adverse Impacts Remain 

An assessment of compensatory measures where, in the light of an assessment of 

Imperative Reasons of Overriding Public Interest (IROPI), it is deemed that the project or 

plan should proceed.  
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3 STAGE 1 SCREENING 

3.1 Background  

Appropriate Assessment is a staged process, the first of which is referred to as Screening. 

This stage of the process identifies the likely impacts on European sites, if any, which 

might arise as a result of a proposed development either alone or in combination with 

other plans and projects, and further considers whether these impacts are likely to 

adversely affect the integrity of any European sites. If the conclusions at the end of the 

screening exercise are that significant impacts on any European sites, as a result of the 

construction and/or operation of the proposed development, either alone or in combination 

with other plans and projects, are likely, uncertain or unknown, then there is a requirement 

to proceed to Stage 2 of the Appropriate Assessment process. If, however the conclusions 

at the end of the screening exercise are that significant impacts on any European sites, as 

a result of the proposed development, either alone or in combination with other plans and 

projects, can be confidently ruled out on the basis of objective scientific information, the 

need for Stage 2 Appropriate Assessment does not arise. 

 

3.2 Proposed Development 

District Heating (DH) is a thermal energy network which distributes hot water or steam 

through insulated dual (supply and return) pipe lines to serve property energy demands. 

DH systems allow heat energy as distinguished from fuel to be bought and sold as a 

commodity. It offers advantages in terms of higher energy efficiencies, reduced 

consumption of energy resources and is fully compatible with European and National 

climate change policies and objectives for carbon dioxide reduction, energy efficiency, 

security of energy supply, sustainability and competitiveness.  

The DDHS involves the development of a proposed District Heating System to recover and 

distribute waste heat primarily from the Dublin Waste to Energy (DWtE) Plant at Poolbeg 

Peninsula which has recently begun operations. A Medium Pressure Hot Water (MPHW) 

main transmission line from DWtE Plant in Poolbeg will be designed to carry the excess 

heat production of the DWtE Plant to potential consumers identified in the Docklands 

Strategic Development Zone and the Poolbeg West Strategic Development Zone. The 

network will be constructed using pre-insulated DH pipes according to the EN 253 

specification (District heating pipes are pre-insulated bonded pipe systems for directly 

buried hot water networks. The pipe assembly comprise a steel service pipe, polyurethane 

thermal insulation and outer casing of polyethylene). The design is based on the 

international standard BE EB 13941: “Design and installation of pre-insulated bonded pipe 

systems for district heating”. 
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3.3 Location of the Proposed Works 

The DDHS catchment area is shown in Figure 3.1. The Scheme area includes the North 

Lotts and Grand Canal Dock Strategic Development Zone (commonly called the Docklands 

SDZ) which is outlined in the dashed red shape to the left of Figure 3.1, and the Poolbeg 

West Strategic Development Zone (PWSDZ), which is outlined in the dashed and dotted 

red polygon. The area of Poolbeg Peninsula is outlined in blue and has the PWSDZ included 

within it.  

 

3.4 Timing & Duration of the Proposed works 

The Scheme is likely to be developed on a phased basis with the initial network 

infrastructure development proposed for the following areas: 

• Poolbeg area from the DWtE Plant to the PWSDZ, 

• Ringsend between the PWSDZ and the southern shaft of the Liffey Tunnel, 

• The North Lotts area and 

• The Grand Canal Area. 

 

In the future the network may be extended to also include the proposed Trinity College 

Technology Enterprise Campus and the area north of Sheriff Street and North Lotts. 

 

A construction duration of 24 months has been assumed for the purposes of this 

assessment which allows for the construction and installation of the District Heating 

network and Back-Up Boiler/Energy Station.  

 

At the time of writing this Screening Report the programme and timing of works is 

unknown. 

 

3.5 Details of the Proposed Works 

A diagrammatic representation of the proposed DDHS is given in Figure 3.2 and a brief 

description of the DDHS infrastructure is provided in the sub-sections below.  

 
Heating System 

The DH infrastructure will leave the DWtE Plant via an over ground pipeline gantry which 

will consist of approximately 150 m of overhead pipes. The remainder of the pipelines will 

be below ground pressurised trunk pipework including all branches and connections to 

individual buildings. Pipe sizes range from 50 mm dia. internal and 140 mm external to 

600 mm dia. internal and 800 mm external. Most of the pipelines will be installed within 

the public roads, public parks and industrial lands. 
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There are three watercourse crossings included in the proposed scheme, one of which has 

already been completed. The River Liffey Crossing has been installed within the River Liffey 

Services Tunnel and connects Poolbeg Peninsula to the North Lotts Strategic Development 

Zone (SDZ). The other River crossings are across the River Dodder and the Grand Canal 

waterway. These crossings are to facilitate the developments located within the Grand 

Canal SDZ (Figure 3.3). It is proposed that both the Canal Basin and Dodder River 

crossings are constructed by trenchless technology. The proposed pipe size for the Canal 

Basin is twin DN 400 pipes while the proposed Dodder crossing consists of DN125 pipework 

these pipe sizes lend themselves to construction via micro tunnelling..  

Barriers will be set up to demark the working zones; in particular, for excavation works. 

The carriageways; where present, will be sawcut, break out of surfaces will be completed 

with an excavator with a breaker attachment and excavated to the required depth to 

accommodate a pipeline at 750 mm minimum cover. Localised reductions or increases in 

pipeline depth may be required to minimise impact on existing utilities. The excavated 

material will be removed to an appropriate permitted/licenced waste facility. All excavated 

material will be loaded directly on to an awaiting vehicle and be removed off site as above. 

In some instances (where the waste facility is closed due to works hours) the excavated 

material may need to be stored overnight. The material will be transported to temporary 

construction compounds. 

There will be a requirement for storage compounds/temporary construction compounds 

along the DDHS route. These will consist of existing hard standing areas and will not 

require works to accommodate the storage of the DH pipes. The compound sites will store 

pipe, pipe fittings and will accommodate the offsite prefabrication for the welds to each 

pipe. It is proposed that the fill material will be delivered directly to site; however, there 

may be a need to store fill material at the compound sites. Plant and machinery will be 

housed overnight at these sites and at the construction location if sufficient space is 

available. Upon completion of the proposed works, the compounds will be restored to their 

original state. 

In terms of pipe testing only potable water will be used. Pipes are to be filled slowly in 

consultation with DCC/Irish Water to minimise the impact on the water network. Water 

used for the DDHS pipe testing will be released to the foul sewer network in a controlled 

manor.  

Energy Station – Back-up boiler and Storage Tank 

A peak-load/reserve boiler will be provided to ensure consistency of supply during periods 

of maintenance at the DWtE Plant. Under normal operation the reserve boiler is expected 

to be required for a period of three weeks twice a year.  
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The boiler house will be to the south of the DWtE Plant within the PW SDZ. There will be 

a flue approx. 30 m in height and 2.5 m in diameter and it is anticipated that the boiler 

will have an ultimate capacity of approx. 40 MW with a capacity of approximately 16 MW 

required initially. Plan dimensions of the boiler structure are expected to be 40 m x 20 m, 

with 2.5 m clear space surrounding.   

Leakage/Damage Detection System 

To ensure that the DDHS operates at a high efficiency level it is proposed to include a 

leakage detection system along all pipework to protect against leaks and damage. The 

DDHS will be monitored by a leak test alarm wire which is cast in to the pipeline insulation 

and monitored remotely. 

 

3.6 Details of Previously Constructed Works  

Existing planning policy within both the ‘North Lotts and Grand Canal Dock Strategic 

Development Zone’ and ‘Poolbeg West Strategic Development Zone’ requires that all 

proposed developments be ‘District Heating Enabled’. To connect to the DDHS, a 

development will be required to have installed:  

• DH pipework within the street, connecting from the main transmission line to each 

heat exchanger. The sizing of the pipework will depend on the site’s location in 

proximity to the heat sources on the DH Network and the heat load of the 

development.  

• Heat exchangers to serve each building, or a group of buildings spaced close 

together.  

• Consumer installations, including pipework, valves, apartment units and domestic 

hot water system, heat meters, radiators, under floor heating etc.  

Several existing developments, particularly in the North Docklands/Spencer Dock area, 

have already included provisions for future connection to the DDHS. For future 

developments proposed connection details will be included for within individual planning 

applications as appropriate.  

Depending on the size of individual developments to be served by the DDHS internal water 

treatment facility/pressure holding/pumping equipment may be required. These will be 

detailed on the individual planning applications for developments as required. 

The following is a list of DH infrastructure that has been installed in advance of the DDHS, 

this infrastructure will be utilised as part of the scheme: 

• Liffey Services Tunnel: This is approximately 300 m from point to point. The 

internal dimensions of the supply and return pipes are 508 mm (internal), while 

the external diameters are 710 mm for the flow pipe and 630 mm for the return 

pipe.  
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• New “north south road”: Installation of approximately 280 m and 200 mm internal 

diameter and smaller in the new “north south road” alongside the 3Arena.  

• Mayor Street: Approximately 248 m of DH pipe was installed under Mayor Street, 

as follows;  

o DH Pipe installation of various sizes up to 400 mm dia. ID laid in Mayor 

Street Upper, Park Lane (or Spencer Street as noted in some documents).  

o DH pipes under the Luas crossing of Mayor Street and a new proposed street 

which is provisionally named Spencer Avenue.  

• New Wapping Street: Twin 600 mm pipe sleeves were installed under the LUAS for 

District Heating on the east side of the junction.   

• Castleforbes: Space was left for future installation of DH pipes under the Luas 

crossing. 
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3.7 Description of Receiving Environment 

The proposed area is contained within Dublin City and occupies areas of the docklands, 

Poolbeg West and Poolbeg Peninsula. The main activity of the Port area is freight handling. 

The area consists mostly of industrial and commercial lands, but there are some 

recreational areas, including Irishtown Nature Park and Sean Moore Park, within the 

vicinity of the proposed works.  

There are several waterbodies proximate to the proposed works, which are estuaries near 

their outlets. These rivers are highly modified within the Dublin City area, weirs, culverts 

and man-made banks are present along most of their course within the city. These rivers 

converge around Dublin Port and the proposed scheme area.  

 

Heating System 

The elements relating to the DDHS pipework are mostly below ground structures, 

excluding the exit pipework at the DWtE Plant and the Energy Station. The pipework 

construction will be within roads and footpaths only, some works will be within industrial 

lands and some recreation/amenity areas.  

 

Energy Station – Back-up boiler and Storage Tank 

The energy Station is contained within the SDZ boundary, Poolbeg Peninsula (Figure 3.3 

and 3.4). The lands area is currently used to house freight materials and is within an area 

of hardstanding/bare ground. The site is approximately 70 m from Irishtown Nature Park, 

30 m from South Dublin Bay and River Tolka Estuary SPA and 150 m from South Dublin 

Bay SAC. 



DDHS 
 

 15 June 2018 
 
 

 

Figure 3.4: Energy station location and current land use (Source: Google Maps) 

Irishtown 
Nature Park 

Energy Station 
Approx. Location
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4 NATURA 2000 SITES 

4.1 Identification of Relevant Natura 2000 Sites 

This section of the screening process describes the Natura 2000 sites within the potential 

impact zone of the proposed development. A 15 km buffer zone from the extremities of 

the development envelope has been chosen, along with identifying any other receptor 

pathways (i.e. rivers, streams or ecological corridors) as a precautionary measure, to 

ensure that all potentially affected Natura 2000 sites are included in the screening process.  

This is in line with Appropriate Assessment of Plans and Projects in Ireland – Guidance for 

Planning Authorities produced by the Department of the Culture, Heritage and the 

Gaeltacht.  

 

Figure 4.1 shows the location of all Natura 2000 sites within the 15 km zone of impact 

and those connected to the proposed development via receptor pathways. Table 4.1 lists 

the Natura 2000 sites within this zone of impact, the Qualifying Interests of each of the 

identified Natura 2000 Sites and determines the potential for significant source-pathway-

receptor links existing between the proposed development and the European sites. Those 

sites or individual Qualifying Interests that are screened out at this stage (primarily as a 

result of being too great a distance away and having different habitat requirements) are 

not assessed any further in this Screening report. 
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4.2 Designated Sites of Relevance 

Following a review of potential source-pathway-receptor links, four Natura 2000 sites were 

considered to be at risk of potential impacts from the proposed development: 

 
• South Dublin Bay and River Tolka Estuary SPA  

• South Dublin Bay SAC 

• North Bull Island SPA 

• North Dublin Bay SAC 

 
Further information on the qualifying interests of these sites, and their conservation 

objectives, conservation status and threats, are provided below.   

 
4.2.1 Qualifying interests of SACs 

The South Dublin Bay SAC is adjacent to the proposed development site, and therefore is 

of greatest relevance for the impact assessment. The SAC has four qualifying interests: 

mudflats / sandflats, annual vegetation of drift lines, Salicornia and other annuals 

colonising mud and sand, and embryonic shifting dunes. Sandflats are the most extensive 

habitat in the SAC, covering all intertidal areas in the south of Dublin Bay, with some 

localised patches of mudflat at the outflows of rivers, notably the Elm Park Stream at 

Booterstown. There are small patches of drift line and embryonic dune vegetation beside 

Sean Moore Park, around Poolbeg Power Station, and near Booterstown. A small patch of 

embryonic Salicornia salt marsh is also located at Booterstown.  

 

The North Dublin Bay SAC has similar areas of sandflat, and more highly-developed 

mudflat, saltmarsh and dune habitats, particularly around Bull Island. The SAC also 

supports some dune slack habitats and the Annex II species petalwort Petalophyllum 

ralfsii. However, as the latter features are exclusively terrestrial and are located more than 

2.5 km from the proposed development site, they are not considered to be at risk.  

 

Overall, the only qualifying interest of the SACs that is considered to be at risk of potential 

impacts from the proposed development is sandflat habitat. The conservation objective for 

this habitat within the SAC is outlined below, along with some information on its current 

conservation status in Ireland. 

 

Conservation objectives 

Sandflat (and to a lesser extent mudflat) is widespread in the SAC and is also the habitat 

of greatest importance to the bird species that inhabit the SPAs. The following conservation 

objective applies to both sites: 
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“To maintain the favourable conservation condition of mudflats and sandflats not 

covered by seawater at low tide in the South Dublin Bay SAC, which is defined by the 

following list of attributes and targets: 

• The permanent habitat area is stable or increasing, subject to natural processes 

• Maintain the extent of the Zostera-dominated community, subject to natural 

processes 

• Conserve the high quality of the Zostera-dominated community, subject to natural 

processes 

• Conserve the following community type in a natural condition: fine sands with 

Angulus tenuis community complex” 

Conservation status 

Inter-tidal mudflats / sandflats are currently considered to be of ‘unfavourable / 

inadequate’ conservation status in Ireland due to long-term problems with water quality 

(NPWS 2013), but the trend appears to be improving. The main threats to their 

conservation status are: 

• High importance: pollution of surface waters (limnic & terrestrial, marine & 

brackish) 

• Low importance: fishing and harvesting aquatic resources, bottom culture, hand 

collection, estuarine and coastal dredging, nautical sports and other outdoor 

sports and leisure activities 

 

4.2.2 Special Conservation Interests of the SPAs 

The South Dublin Bay and River Tolka Estuary SPA is a large site that covers the following 

features: sandflat / mudflat habitat to the south of the River Liffey, the Tolka Estuary to 

the north of Dublin Port, Booterstown Marsh, a man-made mooring structure in the Dublin 

docks (which is used by breeding terns), and a small patch of grassland to the south of 

the Ringsend Waste Water Treatment Works. The site has been designated to protect a 

range of overwintering birds (notably Light-bellied Brent Geese), breeding terns, and 

staging / passage populations of terns.  

 

At low tide the overwintering birds spread across the extensive sandflats and mudflats to 

feed on invertebrates in the sediment, and at high tide many of the birds roost in open 

areas along the coast. Many of the birds move freely between the South Dublin Bay and 

River Tolka Estuary SPA, the North Bull Island SPA and other coastal SPAs in the Dublin 

region. Brent Geese also fly inland to feed on amenity grasslands in parks and sports fields 

around Dublin city; these areas are not included within the SPAs, but are important 

supporting habitat features for this species. 
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Further information on the conservation objectives of the two SPAs in Dublin Bay are 

outlined below, along with the conservation status of their key species. Key areas for birds 

within the zone of influence of the proposed development are also discussed in Section 

4.2.3.  

 

Conservation objectives: wetland habitat 

This objective applies to all intertidal habitats within each SPA, which have a total area of 

2,192 ha in the South Dublin Bay and River Tolka Estuary SPA and 1,713 ha in the North 

Bull Island SPA. 

“To maintain the favourable conservation condition of the wetland habitat in the SPA 

as a resource for the regularly occurring migratory waterbirds that utilise it. This is 

defined by the following attribute and target: the permanent area occupied by the 

wetland habitat should be stable and not significantly less than the [existing area of 

each site], other than that occurring from natural patterns of variation”. 

 

Conservation objectives: overwintering birds 

This objective applies to overwintering species that use the SPAs: light-bellied Brent geese, 

shelduck, teal, pintail, ringed plover, grey plover, shoveler, oystercatcher, golden plover, 

knot, sanderling, dunlin, black-tailed godwit, bar-tailed godwit, curlew, redshank, 

turnstone and black-headed gull. Most of these species are winter migrants, which spend 

the non-breeding / winter season (usually between October and April) in Ireland / western 

Europe and migrate to Arctic / sub-Arctic regions during the breeding season. Some 

species are present year-round, but the populations of all species are highest during the 

winter. 

 

At low tide waterfowl (e.g. Brent Geese) feed on green algae and eel-grasses, and waders 

feed on sediment-dwelling macro-invertebrates, primarily within the intertidal sandflat and 

mudflat habitats. At high tide most species roost on the water’s edge or fly inland to 

roosting / feeding sites. 

 

The conservation objective for these species is: 

“To maintain the favourable conservation condition of [overwintering waterfowl], 

which is defined by the following list of attributes and targets: 

• Long term population trend stable or increasing 

• No significant decrease in the range, timing or intensity of use of areas by light-

bellied Brent goose, other than that occurring from natural patterns of 

variation” 
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Of the eighteen overwintering species, for which the sites were designated, four (shoveller, 

grey plover, golden plover and black-headed gull) have a long-term declining population 

trend of between 25.0 and 49.9% at this site and are considered to be of unfavourable 

conservation status, while two species (shelduck and pintail) have long-term declines of 

between 1 and 24.9% and are considered to be of intermediate unfavourable conservation 

status at this site. These species are also of unfavourable status at a national level (Lynas 

et al. 2009). The remaining twelve species (including Brent Geese) have stable or 

increasing populations. 

 

Conservation objectives: breeding tern species 

The common tern Sterna hirundo and Arctic Tern Sterna paradisaea breed annually in the 

Dublin Docks on a man-made mooring structure known as the E.S.B. dolphin, which is also 

included within the South Dublin Bay and River Tolka Estuary SPA. Although only the 

common tern is listed as a breeding species for this SPA, the following conservation 

objective is assumed to any breeding terns in the SPA: 

“To maintain the favourable conservation condition of [tern species] in the South 

Dublin Bay and River Tolka Estuary SPA, which is defined by the following list of 

attributes and targets: 

• No significant decline in: 

o Breeding population abundance: apparently occupied nests 

o Productivity rate: fledged young per breeding pair 

o Distribution: breeding colonies 

• Disturbance at breeding site: human activities should occur at levels that do 

not adversely affect the breeding common tern population” 

 
Conservation objectives: passage migrants 

The common tern, Arctic Tern and roseate tern Sterna dougallii are listed as passage 

migrants in the South Dublin Bay and River Tolka Estuary SPA, as the site is used as a 

staging point by significant numbers of birds before their autumn migration. The following 

conservation objective applies is assumed to apply to these and any other terns in the 

SPA: 

“To maintain the favourable conservation condition of [tern species] in the South 

Dublin Bay and River Tolka Estuary SPA, which is defined by the following list of 

attributes and targets: 

• No significant decline in: 

o Passage population: individuals 

o Distribution: roosting areas 

o Prey biomass available 
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• No significant increase in barriers to connectivity 

• Disturbance at roosting site: human activities should occur at levels that do not 

adversely affect the post-breeding aggregation of [tern species]” 

Key threats to waterfowl 

In the Action plan for shore and lagoon birds in Ireland 2011-2020 (Birdwatch Ireland 

2011), the following threats are listed for coastal birds: 

• Recreation and disturbance 

• Habitat loss, degradation and fragmentation 

• Coastal developments 

• Pollution and oil spills 

• Climate change 

• Alien invasive species and predation 

• Mineral and resource use 

• A general lack of awareness of the importance of nature and biodiversity 

 

4.2.3 Key areas for birds within the zone of influence 

 

Dublin Bay and the Grand Canal 

In order to assess the distribution and abundance of waterfowl in the vicinity of the 

proposed development site, data from the Irish Wetland Bird Survey (IWeBS) for the 2012 

/ 2013 to 2015 / 2016 survey seasons was requested from Birdwatch Ireland. 

 

The closest relevant subsite within South Dublin Bay covers the sandflat habitat in a linear 

strip between Poolbeg and Sydney Parade Avenue. When peak counts were considered for 

the four years of data, there were internationally-important populations of Brent Geese in 

two years (a peak of 2,321 in 2012 / 2013, and 706 in 2015 / 2016), and nationally-

important populations of four species in at least one year: Oystercatcher, Ringed Plover, 

Knot, Sanderling and Dunlin. All five of these species are listed as qualifying interests of 

the SPA. 

 

The Grand Canal is not within any SPAs, and therefore is not subject to Appropriate 

Assessment, but the IWeBS data was assessed in order to determine whether the canal 

was used by any of the birds in the nearby SPAs. The closest IWeBS subsites to the 

proposed development are at Grand Canal Dock and the section of canal between Harold’s 

Cross Road and Pearse Street. The canal supports some common urban waterfowl such as 

Mute Swan, Mallard and Moorhen, but none were recorded in significant numbers. None 

of the special conservation interests of the SPAs were recorded. 
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Amenity grassland areas at Poolbeg and Ringsend 

As noted above, Brent Geese frequently fly inland to feed on amenity grasslands in parks 

and sports fields around Dublin city. There are a number of suitable grassland areas within 

the vicinity of the proposed development, including a patch of ‘compensatory grassland’ 

adjacent to the Ringsend WWTP (this was created specifically as a habitat for geese), as 

well as the playing fields and rough grassland in Sean Moore Park, the Irishtown Stadium 

and Ringsend Park.  

 

One of the IWeBS subsites is labelled as ‘Poolbeg (inland)’, which covers a number of 

these sites. When peak counts were considered for the four years of available data, there 

were internationally-important populations of Brent Geese in two years (a peak of 520 in 

2012 / 2013, and 787 in 2015 / 2016), and nationally-important populations of two species 

in 2013 / 2014 (20 Red-breasted Merganser and 250 Sanderling). Therefore, although 

these grassland areas are outside the boundary of the SPA, they still support 

internationally-important numbers of Brent Geese, so they are clearly an important habitat 

for this species in Dublin Bay. 

 

Populations of Brent Geese in the grassland areas around Poolbeg and Ringsend were also 

surveyed annually between 2007 / 2008 and 2014 / 2015 as part of the post-construction 

monitoring programme for the DWtE Plant. Extracts from a report by Eleanor Mayes 

Ecological Consultant in 2015 are included below. 

 

Between 2007 / 2008 and 2014 / 2015 there were peak counts of up to 411 Brent Geese 

at the compensatory grassland beside Ringsend WWTP, 950 at Sean Moore Park East, 600 

at Sean Moore Park West, 450 at Irishtown Stadium and 680 at Ringsend Park. All of these 

counts would qualify as internationally-important. It is noted that these are peak counts, 

and thus are higher than the average counts that would be observed on most days at 

these locations. Nonetheless, the peak counts indicate that all of these grassland areas 

can provide habitat for significant numbers of Brent Geese. 

 

Breeding and staging areas for terns 

A man-made mooring structure known as the E.S.B. dolphin within Dublin Port was 

colonised by breeding terns at some time in the 1980s, and it now supports in excess of 

400 breeding pairs of Common Tern, and a small number of Arctic Terns. The structure is 

one of the most-important breeding sites for Common Tern in Ireland, and is now managed 

exclusively for the conservation of this species. Terns typically nest between March and 

July, inclusive. The structure is located approximately 800 m to the north-east of the 

proposed development site, and is separated by the DWtE Plant and the Ringsend WWTP. 
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It is located in a busy part of Dublin Port, but the terns appear to have become habituated 

to the noise and visual disturbance in the area. 

 

After the breeding season, many terns from the Dublin area aggregate in large flocks in 

the south of Dublin Bay prior to their migration to the southern hemisphere, typically 

between late July and September. A large number of terns from other parts of Northern 

Europe also pass through Dublin Bay as part of their migration in September / October. 

This can account for very large numbers of birds, with up to 2,000 Roseate Terns, 5,000 

Common Terns, and 20,000 Arctic Terns.   

 

Summary 

The proposed development site is adjacent to two Natura 2000 sites (the South Dublin 

Bay SAC and the South Dublin Bay and River Tolka Estuary SPA) and is located < 3 km 

from two very similar sites (the North Dublin Bay SAC and the North Bull Island SPA).  

 

The primary qualifying interest of the adjacent SAC is sandflat / mudflat habitat, which 

extends to the south and east of the Poolbeg peninsula. The proposed Boiler House/Energy 

Station and part of the Medium Pressure Hot Water (MPHW) main transmission line will be 

within 200 m of the SAC boundary.  

 

The primary interest of the adjacent SPA is Light-bellied Brent Geese (and to a lesser 

extent some other waterfowl species), which are present in significant numbers in the 

sandflat habitat to the south and east of the Poolbeg peninsula. Brent Geese also fly inland 

to feed on amenity grasslands at the Ringsend WWTP, Sean Moore Park, Irishtown Stadium 

and Ringsend Park. Although these grassland areas are outside the boundary of the SPAs, 

they are considered key habitats for the local Brent Goose population. It should be noted 

that Brent Geese and other waterfowl within the SPAs are winter visitors to Ireland, and 

are typically present between October and April (inclusive), and absent between May and 

September.  

 

The SPA is also important for nesting terns between March and July, although their activity 

is highly localised within Dublin Port. Between July and September, large numbers of terns 

use Dublin Bay as a staging / passage site prior to their migration. 
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5 LIKELIHOOD OF POTENTIAL IMPACTS ON NATURA 2000 SITES 

 

The likelihood of significant impacts on the Qualifying Interests of the Natura 2000 sites 

identified in this report is based on information collated from the desk study and other 

available existing information. 

 

The purpose of this section of the screening assessment is to examine the likelihood that 

the proposed works (construction and operational phases), either individually or in 

combination with other plans and projects, may result in significant effects on the South 

Dublin Bay SAC, South Dublin Bay and River Tolka Estuary SPA, North Dublin Bay SAC, 

and the North Bull Island SPA, and specifically, the Qualifying Interests with potential 

source-pathway-receptor links to the proposed development (as concluded in Section 4). 

 

5.1 Construction Impacts 

Likelihood of significant impacts from the direct loss of terrestrial habitat area 

within the SAC / SPA 

The proposed development site is not located within any of the Natura 2000 sites (refer 

to Figures 3.2 and 3.3), so there is no risk of habitat loss, fragmentation or any other 

direct impacts. 

 

Likelihood of water quality impacts  

The proposed development will involve a range of construction activities, including: the 

clearance of parts of the site, the construction of a Boiler House/Energy Station and a 

short section of overhead pipeline gantry, the excavation of trenches, crossings of the 

River Dodder and Grand Canal waterways by trenchless technology, and the re-

instatement of the site. These activities have potential to generate pollutants, including: 

• Suspended silt or other sediments, which can reduce water quality, harm aquatic 

fauna, and/or alter the flow of watercourses 

• Concrete and cement, which are composed of highly alkaline, corrosive fine 

sediments that are very harmful to birds and aquatic fauna 

• Hydrocarbons (oil, petrol, diesel, etc.), solvents and other chemicals, which are 

toxic to birds and aquatic fauna  

If any of these pollutants reached coastal waters, the River Dodder, the Grand Canal or 

the River Liffey, they could be carried downstream into the SACs and SPAs in Dublin Bay. 

Based on the above, and without the implementation of pollution control measures, there 

is a risk of likely significant effects on the water dependent qualifying interests of the SACs 

or SPAs. 
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Likelihood of Disturbance Impacts to Birds from Noise and Visual Disturbance 

There have been a number of significant construction projects on the Poolbeg peninsula in 

the last five years, the construction of the DWtE Plant, the demolition and clearance of the 

former Irish Glass Bottle site, and a range of other, small-scale developments. It is also 

located adjacent to Dublin Port, which involves regular movement of ships and loading / 

unloading of cargo. Therefore, there is a level of background disturbance in the area to 

which many coastal bird species would have become partially habituated. Nonetheless, 

possible disturbance impacts on birds within the SPA are considered below. 

 

In winter months, Brent Geese are present in numbers of international importance both 

within and around the proposed development site. This includes the extensive areas of 

sandflat to the south and east of the Poolbeg peninsula, but also the ‘compensatory 

grassland’ to the south of the Ringsend WWTP (which is adjacent to the location of the 

proposed boiler house), as well as Sean Moore Park, the Irishtown Stadium and Ringsend 

Park (which are along the proposed route of the main transmission lines). Some other 

waterfowl species are also present in numbers of national importance on the sandflat to 

the south and east of the Poolbeg peninsula.  

 

At this stage the timing of works is unknown. Given the importance of the surrounding 

area for overwintering birds, the likelihood of significant disturbance effects from the 

construction of the proposed development on the Brent Geese or any other overwintering 

waterfowl in the SPAs in Dublin Bay cannot be excluded at this stage of the Appropriate 

Assessment process. 

The SPA is also an important breeding site for Common Terns in the spring / early summer 

period. However, all nesting takes place on a small man-made mooring structure within 

Dublin Port, located approx. 800 m from the proposed development site, and separated 

by tall buildings and industrial lands. The nesting terns in this location have become 

habituated to the high levels of noise and visual disturbance within Dublin Port, and 

therefore are not considered to be sensitive to noise and visual disturbance during the 

construction of the proposed development. 

 

Several thousand terns also use the southern section of Dublin Bay as a staging / passage 

site in late summer and autumn. However, any terns using Dublin Bay at this time would 

become habituated to the high levels of noise and visual disturbance associated with 

recreational activity in the area. They have high mobility during the staging / passage 

period (in contrast to nesting periods), and therefore would be able to move around the 

bay ensuring no likelihood for temporary, localised disturbance proximate to the proposed 
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development site. As a result, noise and visual disturbance generated by construction 

works would not cause any significant impacts on these species. 

 

Likelihood of Disturbance Impacts to Habitats from Vibration 

In the Natura Impact Report for the PWSDZ Planning Scheme (CAAS Ltd. on behalf of 

Dublin City Council, 2017), vibration arising from construction works was identified as a 

potential threat to the South Dublin Bay SAC, as follows: “The habitat features within the 

SAC are sensitive to vibrations and alteration to sediment dynamics.” It is acknowledged 

that sand-based habitats such as sandflats, drift lines and embryonic dunes are highly-

dynamic habitats, which may be disturbed by vibration, particularly if it is of high intensity 

or long duration.  

 

However, the only construction work within 100 m of the South Dublin Bay SAC boundary 

will be the installation of the main transmission lines. This will involve the excavation of a 

trench, laying of a pipeline of up to 800 mm external diameter, and the reinstatement of 

the site. This will all take place within soft sediment (sandy soils and/or loam) and will not 

involve any rock breaking or other high-intensity work. Therefore, it is not expected that 

the proposed development will cause any high-intensity or prolonged vibration proximate 

to the SAC, so there will be no impacts on its qualifying interests. 

 

5.2 Operational Impacts 

 

Direct impacts 

There will be no modification of the Natura 2000 sites during the operation of the proposed 

development, so there is no risk of direct impacts. 

 

Indirect impacts 

The proposed Boiler/Energy Station will produce very little noise during its operation, so 

there will be no significant increase in baseline noise levels in the surrounding area. All 

other aspects of the development will be underground, so they will not generate any noise. 

 

Access to the site will be required for routine servicing, inspection and maintenance 

activities, typically by small good vehicles and small numbers of staff. However, there is a 

high level of human activity in the adjacent port, WWTP and DWtE Plant, and the proposed 

development will not cause a significant increase in human activity above baseline levels. 

 

Therefore, the operation of the proposed development will not cause noise or any other 

form of disturbance that could affect birds within the SPA. 
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5.3 Cumulative and in Combination Impacts 

As there is some potential for adverse impacts of the proposed development on the 

Conservation Objectives of South Dublin Bay SAC, South Dublin Bay and River Tolka 

Estuary SPA, North Dublin Bay SAC, and the North Bull Island SPA, there is also the 

possibility that there could be in-combination impacts of this proposed development with 

other plans or projects that are completed and others which are approved but 

uncompleted. Such impacts will need to be examined in a Natura Impact Statement.  
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6 SCREENING CONCLUSIONS 

Article 42 (7) of the European Communities (Birds and Natural Habitats) Regulations 2011 

states that: “The public authority shall determine that an Appropriate Assessment of a 

plan or project is not required […] if it can be excluded on the basis of objective scientific 

information following screening under this Regulation, that the plan or project, individually 

or in combination with other plans or projects, will have a significant effect on a European 

site.” 

 

The potential impacts of the proposed DDHS have been examined in the context of several 

factors that could potentially affect the integrity of the Natura 2000 network, including 

habitat loss, fragmentation, pollution of waterbodies, and disturbance of fauna.  

 

Based on the assessment it cannot be excluded beyond reasonable scientific doubt, in view 

of best scientific knowledge on the basis of objective information and in light of the 

conservation objectives of the relevant European sites, that the proposed development, 

individually or in combination with other plans and projects, would have a significant effect 

on the South Dublin Bay SAC, South Dublin Bay and River Tolka Estuary SPA, North Dublin 

Bay SAC, and the North Bull Island SPA.  

 

As a result, it is recommended to the competent authority that an Appropriate Assessment 

is required and that a Natura Impact Statement be prepared in respect of the proposed 

development 
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