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� 7$%/(�2)�&217(176�
�
/,67�2)�7$%/(6 ��������������������������������������������������������������������������������������������������������������������������������������LLL�
/,67�2)�),*85(6���������������������������������������������������������������������������������������������������������������������������������� ��LY�
/,67�2)�3/$7(6��������������������������������������������������������������������������������������������������������������������������������������� �Y�
$&.12:/('*0(176������������������������������������������������������������������������������������������������������������������������� YL�
(;(&87,9(�6800$5< ��������������������������������������������������������������������������������������������������������������������� YLL�
�
����,1752'8&7,21 ������������������������������������������������������������������������������������������������������������������������������� ����
� �����$LPV�DQG�2EMHFWLYHV�RI�WKH�6WXG\ ���������������������������������������������������������������������������������������� ����
� �����/RFDWLRQ ���������������������������������������������������������������������������������������������������������������������������������� ����
� �����&OLPDWH ������������������������������������������������������������������������������������������������������������������������������������ ����
� �����6WXG\�$UHD ������������������������������������������������������������������������������������������������������������������������������ ����
� �����5HSRUW�2XWOLQH ����������������������������������������������������������������������������������������������������������������������� ����
�
����/$1'�86(�2)�5266�&5((.�$1'�,76�6855281'6����������������������������������������������������������� ����
� �����0RUSKRORJ\�RI�WKH�&UHHN������������������������������������������������������������������������������������������������������ ����
� �����+LVWRU\ ������������������������������������������������������������������������������������������������������������������������������������� ����
� �����/DQG�8VH�&KDQJH�6LQFH����� ����������������������������������������������������������������������������������������������� ����
� �����7KH�&DXVHZD\V�DQG�7LGDO�+\GURG\QDPLFV ������������������������������������������������������������������������ ����
� �����&XUUHQW�/DQG�8VH ����������������������������������������������������������������������������������������������������������������� ����
� � �������$UHD����������������������������������������������������������������������������������������������������������������������� ����
� � �������$UHD����������������������������������������������������������������������������������������������������������������������� ����
� � �������$UHD����������������������������������������������������������������������������������������������������������������������� ����
� �����3UHVHQW�5HFUHDWLRQDO��$HVWKHWLF�DQG�(GXFDWLRQDO�9DOXH������������������������������������������������� ����
� � �������5HFUHDWLRQDO�9DOXH ���������������������������������������������������������������������������������������������� ����
� � �������$HVWKHWLFV �������������������������������������������������������������������������������������������������������������� ����
� � �������(GXFDWLRQDO�9DOXH������������������������������������������������������������������������������������������������ ����
� �����)XWXUH�/DQG�8VH ������������������������������������������������������������������������������������������������������������������� ����
� � �������3ODQV�)RU�)XWXUH�/DQG�8VH��������������������������������������������������������������������������������� ����
� � �������7KH�7RZQVYLOOH�3RUW�$XWKRULW\��73$���������������������������������������������������������������� ����
� � �������4XHHQVODQG�5DLO ��������������������������������������������������������������������������������������������������� ����
� �����7RZQVYLOOH�'HYHORSPHQW�&RQWURO�3ODQV��%XLOGLQJ�%HWWHU�&LWLHV�DQG�6WUHHWVFDSH�

3ODQV ��������������������������������������������������������������������������������������������������������������������������������� ����
� � �������'HYHORSPHQW�&RQWURO�3ODQV�������������������������������������������������������������������������������� ����
� � �������%XLOGLQJ�%HWWHU�&LWLHV������������������������������������������������������������������������������������������� ����
� � �������6WUHHWVFDSH�3ODQV�������������������������������������������������������������������������������������������������� ����
� � �������5RVV�5LYHU�5HFUHDWLRQ�0DVWHUSODQ�������������������������������������������������������������������� ����
�
����&20081,7<�86(�2)�5266�&5((.���7+(�35(6(17��$1'�,'($6�)25�7+(�

)8785(�������������������������������������������������������������������������������������������������������������������������������������� ����
� �����,QWURGXFWLRQ��������������������������������������������������������������������������������������������������������������������������� ����
� �����&XUUHQW�8VH�RI�5RVV�&UHHN�E\�WKH�7RZQVYLOOH�&RPPXQLW\��������������������������������������������� ����
� � �������*HQHUDO�LQIRUPDWLRQ �������������������������������������������������������������������������������������������� ����
� � �������5HSUHVHQWDWLRQV�IURP�,QGLYLGXDO�8VHUV������������������������������������������������������������� ����
� � �������5HSUHVHQWDWLRQV�)URP�1RQ�8VHUV ��������������������������������������������������������������������� ����
� � �������5HSUHVHQWDWLRQV�IURP�*URXSV�DQG�2UJDQLVDWLRQV�������������������������������������������� ����
� �����&RPPXQLW\�,GHDV�IRU�,PSURYHPHQW�DQG�)XWXUH�8VH�RI�5RVV�&UHHN ����������������������������� ����
� � �������5HSUHVHQWDWLRQV�IURP�,QGLYLGXDO�8VHUV������������������������������������������������������������� ����
� � �������5HSUHVHQWDWLRQV�IURP�1RQ�XVHUV������������������������������������������������������������������������ ����
� � �������5HSUHVHQWDWLRQV�IURP�*URXSV�DQG�2UJDQLVDWLRQV�������������������������������������������� ����
� �����6XPPDU\ �������������������������������������������������������������������������������������������������������������������������������� ����
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����%,2',9(56,7<�2)�5266�&5((. ���������������������������������������������������������������������������������������������� ����
� �����9HJHWDWLRQ�'LYHUVLW\ ������������������������������������������������������������������������������������������������������������� ����
� � �������+LVWRULFDO�&KDQJHV�WR�9HJHWDWLRQ�LQ�5RVV�&UHHN ��������������������������������������������� ����
� � �������&XUUHQW�YHJHWDWLRQ�DVVHPEODJHV ������������������������������������������������������������������������� ����
� � �������9HJHWDWLRQ�RI�WKH�/DQG�8VH�=RQHV�������������������������������������������������������������������� ����
� �����)DXQDO�'LYHUVLW\�LQ�5RVV�&UHHN������������������������������������������������������������������������������������������� ����
� � �������0DULQH�OLIH ������������������������������������������������������������������������������������������������������������� ����
� � �������2WKHU�9HUWHEUDWHV ������������������������������������������������������������������������������������������������ ����
� �����&RPSDUDEOH�(VWXDULHV ���������������������������������������������������������������������������������������������������������� ����
� �����&RQVHUYDWLRQ�������������������������������������������������������������������������������������������������������������������������� ����
� �����6XPPDU\ �������������������������������������������������������������������������������������������������������������������������������� ����
�
����32//87,21�/2$',1*�,1�5266�&5((.�������������������������������������������������������������������������������� ����
� �����5RVV�&UHHN�&DWFKPHQW��������������������������������������������������������������������������������������������������������� ����
� �����'UDLQDJH�DQG�3ROOXWLRQ �������������������������������������������������������������������������������������������������������� ����
� �����:DWHU�4XDOLW\ ������������������������������������������������������������������������������������������������������������������������ ����
� �����6RXUFHV�RI�&RQWDPLQDQW�/RDGLQJ���������������������������������������������������������������������������������������� ����
� � �������8UEDQ�VWRUPZDWHU�UXQRII ������������������������������������������������������������������������������������ ����
� � �������/DQG�UHFODPDWLRQ�������������������������������������������������������������������������������������������������� ����
� � �������7RZQVYLOOH�5DLOZD\�<DUGV ����������������������������������������������������������������������������������� ����
� � �������0RRULQJ�RI�0DULQH�9HVVHOV��������������������������������������������������������������������������������� ����
� �����6HGLPHQW �������������������������������������������������������������������������������������������������������������������������������� ����
� �����5HIXVH�DQG�/LWWHU ������������������������������������������������������������������������������������������������������������������ ����
� �����9LVXDO�3ROOXWLRQ�RI�WKH�/DQG�8VH�=RQHV���������������������������������������������������������������������������� ����
� �����3XEOLF�&RQFHUQ ���������������������������������������������������������������������������������������������������������������������� ����
� �����6XPPDU\ �������������������������������������������������������������������������������������������������������������������������������� ����
�
����&216,'(5$7,216�)25�)8785(�0$1$*(0(17�2)�5266�&5((.������������������������� ����
� �����/DQG�8VH�&RQVLGHUDWLRQV����������������������������������������������������������������������������������������������������� ����
� � �������=RQLQJ�IRU�/DQG�8VH�������������������������������������������������������������������������������������������� ����
� � �������,PSURYLQJ�WKH�5HFUHDWLRQDO�9DOXHV ������������������������������������������������������������������� ����
� � �������,PSURYLQJ�WKH�$HVWKHWLF�9DOXHV ������������������������������������������������������������������������� ����
� � �������,PSURYLQJ�WKH�HGXFDWLRQDO�YDOXH ������������������������������������������������������������������������ ����
� � �������/HVVHQLQJ�WKH�,PSDFW�IURP�&UHHN�8VHUV ����������������������������������������������������������� ����
� � �������'HYHORSLQJ�3DUN�3RWHQWLDO ���������������������������������������������������������������������������������� ����
� �����%LRGLYHUVLW\�&RQVLGHUDWLRQV ������������������������������������������������������������������������������������������������� ����
� � ������6XJJHVWLRQV�IRU�PDLQWDLQLQJ�DQG�HQKDQFLQJ�ELRGLYHUVLW\�LQ�5RVV�&UHHN �������� ����
� � �������0DQDJLQJ�YHJHWDWLRQ�������������������������������������������������������������������������������������������� ����
� � �������0DQDJLQJ�)DXQD�%LRGLYHUVLW\ ����������������������������������������������������������������������������� ����
� �����3ROOXWLRQ�&RQVLGHUDWLRQV������������������������������������������������������������������������������������������������������ ����
�
����%,%/,2*5$3+<������������������������������������������������������������������������������������������������������������������������������� ����
�
����$33(1',&(6�������������������������������������������������������������������������������������������������������������������������������������� ����
� $SSHQGL[�$�
� � 7KH�DGYHUWLVHPHQW�IRU�SXEOLF�VXEPLVVLRQV�SXEOLVKHG�LQ�WKH�7RZQVYLOOH�
� � %XOOHWLQ��)HEUXDU\�������� ��������������������������������������������������������������������������������������������$���
� $SSHQGL[�%�
� � /HWWHUV�DQG�TXHVWLRQQDLUHV�GLVWULEXWHG�WR�NQRZQ�DQG�SRWHQWLDO�XVHUV�RI�5RVV�
� � &UHHN�DQG�UHVLGHQWV�ZKRVH�KRPHV�EDFNHG�RQWR�WKH�FUHHN ������������������������������������� ��%���
� $SSHQGL[�&�
� � 4XHVWLRQQDLUH�XVHG�LQ�WKH�UDQGRP�WHOHSKRQH�VXUYH\�WR�����SHUVRQV�LQ�
� � 7RZQVYLOOH�����������������������������������������������������������������������������������������������������������������������&���
� $SSHQGL[�'�
� � 3ODWHV ���������������������������������������������������������������������������������������������������������������������������� ��'���
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� /,67�2)�7$%/(6�
7DEOH����� $�6XPPDU\�RI�WKH�3RLQWV�3HRSOH�(QMR\HG�DERXW�5RVV�&UHHN��8VHUV�IURP�1RQ��
� � UDQGRP�DQG�5DQGRP�6XUYH\V� ������������������������������������������������������������������������������������� ����
7DEOH����� $�6XPPDU\�RI�3RLQWV�3HRSOH�'LVOLNH�DERXW�5RVV�&UHHN��8VHUV�IURP�1RQ�

UDQGRP�DQG�5DQGRP�6XUYH\V� ������������������������������������������������������������������������������������� ����
7DEOH����� $�6XPPDU\�RI�6XJJHVWLRQV�IRU�,PSURYHPHQWV�WR�5RVV�&UHHN��8VHUV�IURP�

1RQ�UDQGRP�DQG�5DQGRP�6XUYH\V� ���������������������������������������������������������������������������� ����
7DEOH����� 6XJJHVWHG� &KDQJHV� WR� ,PSURYH� 5RVV� &UHHN� �1RQ�XVHUV� IURP� 7HOHSKRQH�

6XUYH\� ����������������������������������������������������������������������������������������������������������������������������� ����
7DEOH����� )LVK�VSHFLHV�FROOHFWHG�LQ�XSSHU�5RVV�&UHHN�EHWZHHQ�0DUFK�DQG�6HSWHPEHU�

������0LOZDUG�DQG�:HEE�������UHYLVHG�OLVW�:HEE�SHUV��FRPP�������������������������������� ����
7DEOH����� )LVK� VSHFLHV� FROOHFWHG� LQ� &XUUDOHD� /DNH� EHWZHHQ� 0DUFK� DQG� 6HSWHPEHU�

������0LOZDUG�DQG�:HEE�������UHYLVHG�OLVW�:HEE�SHUV��FRPP�������������������������������� ����
7DEOH����� %DLW� &ROOHFWLRQ� LQ� 5RVV� &UHHN� IURP� 5HVSRQVHV� WR� WKH� 8VHUV� 6XUYH\�

�QXPEHU�RI�WLPHV�PHQWLRQHG� ��������������������������������������������������������������������������������������� ����
7DEOH����� $�6XPPDU\�RI�5HFUHDWLRQDO�)LVKLQJ�LQ�5RVV�&UHHN�IURP�1RQ�UDQGRP�DQG�

5DQGRP�6XUYH\V��QXPEHU�RI�WLPHV�PHQWLRQHG���������������������������������������������������������� ����
7DEOH����� 6SHFLHV�&RORQLVDWLRQ� DQG� 6XFFHVVLRQ� RI� ,Q�6LWX�3ODWHV�E\�0DULQH�)RXOLQJ�

2UJDQLVPV� LQ�7RZQVYLOOH�+DUERXU� RYHU� D�7KLUW\�'D\�3HULRG� �WDNHQ� IURP�
=DQQ������ ���������������������������������������������������������������������������������������������������������������������� ����

7DEOH����� 2FFXUUHQFH� RI� 0DULQH� )RXOLQJ� 2UJDQLVPV� LQ� 5HODWLRQ� WR� 'HSWK� RQ�
:RRGHQ� DQG� &RQFUHWH� ,QVWDOODWLRQV� LQ� 7RZQVYLOOH� +DUERXU� �WDNHQ� IURP�
=DQQ������ ���������������������������������������������������������������������������������������������������������������������� ����

7DEOH����� $�6XPPDU\�RI�:LOGOLIH�2EVHUYHG�,Q�DQG�$URXQG�5RVV�&UHHN��8VHUV�IURP�
1RQ�UDQGRP�DQG�5DQGRP�6XUYH\V� ���������������������������������������������������������������������������� ����

�
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)LJXUH��� /RFDWLRQ�0DS�RI�5RVV�&UHHN�VWXG\�DUHD ���������������������������������������������������������������������� ����
)LJXUH��� 5RVV�&UHHN�LQ��������������������������������������������������������������������������������������������������������������� ����
)LJXUH��� /DQG�XVH�DURXQG�5RVV�&UHHN�LQ����� ��������������������������������������������������������������������������� ����
)LJXUH��� /DQG�XVH�DURXQG�5RVV�&UHHN�LQ����� ��������������������������������������������������������������������������� ����
)LJXUH��� 'XPS�DUHDV�FUHDWHG�VLQFH����� ������������������������������������������������������������������������������������� ����
)LJXUH���� &RQWRXU�PDS�RI�4XHHQV�5RDG�GXPS�VLWH�������������������������������������������������������������������� ����
)LJXUH��� 7LGDO�K\GURG\QDPLFV�RI�5RVV�&UHHN����������������������������������������������������������������������������� ����
)LJXUH��� &XUUHQW�]RQLQJ�DQG�ODQG�XVH�DURXQG�5RVV�&UHHN���$UHD�� ��������������������������������������� ����
)LJXUH��� &XUUHQW�]RQLQJ�DQG�ODQG�XVH�DURXQG�5RVV�&UHHN���$UHD�� ��������������������������������������� ����
)LJXUH����� &XUUHQW�]RQLQJ�DQG�ODQG�XVH�DURXQG�5RVV�&UHHN���$UHD�� ��������������������������������������� ����
)LJXUH���� �����'UDIW�SODQQLQJ�VFKHPH�]RQLQJ�PDS���$UHD�� ����������������������������������������������������� ����
)LJXUH���� �����'UDIW�SODQQLQJ�VFKHPH�]RQLQJ�PDS���$UHD�� ����������������������������������������������������� ����
)LJXUH���� �����'UDIW�SODQQLQJ�VFKHPH�]RQLQJ�PDS���$UHD�� ����������������������������������������������������� ����
)LJXUH����� 7RZQVYLOOH�LQ������VKRZLQJ�0DJD]LQH�,VODQG�DQG�)ODJVWDII�+LOO ������������������������������ ����
)LJXUH����� 7RZQVYLOOH�3RUW�$XWKRULW\�ODQG�QH[W�WR�5RVV�&UHHN��������������������������������������������������� ����
)LJXUH���� 5RVV�&UHHN�LQ�������0DQJURYH�GLVWULEXWLRQ���������������������������������������������������������������� ����
)LJXUH���� 5RVV�&UHHN�LQ�������0DQJURYH�GLVWULEXWLRQ���������������������������������������������������������������� ����
)LJXUH���� 5RVV�&UHHN�LQ�������0DQJURYH�GLVWULEXWLRQ���������������������������������������������������������������� ����
)LJXUH���� 5RVV�&UHHN�YHJHWDWLRQ���$UHD�� ������������������������������������������������������������������������������������ ����
)LJXUH���� 5RVV�&UHHN�YHJHWDWLRQ���$UHD�� ������������������������������������������������������������������������������������ ����
)LJXUH���� 5RVV�&UHHN�YHJHWDWLRQ���$UHD�� ������������������������������������������������������������������������������������ ����
)LJXUH���� :RROFRFN�&DQDO�&DWFKPHQW�GUDLQDJH ������������������������������������������������������������������������� ����
)LJXUH����� 5RVV�&UHHN�&DWFKPHQW��VWRUPZDWHU�GUDLQDJH�DQG�VHZHUDJH�RYHUIORZV� ����������������� ����
)LJXUH���� :RROFRFN� &KDQQHO� 6HFWLRQ� RI� 5RVV� &UHHN� &DWFKPHQW�� PRGLILHG�

VWRUPZDWHU�GUDLQDJH������������������������������������������������������������������������������������������������������� ����
)LJXUH���� 5RVV�&UHHN�VWRUPZDWHU�GUDLQDJH�DQG�VHZHUDJH�RYHUIORZV���������������������������������������� ����
)LJXUH���� 7RZQVYLOOH�3RUW�VWRUPZDWHU�GUDLQDJH �������������������������������������������������������������������������� ����
)LJXUH���� 3ROOXWHG�DUHDV�DURXQG�5RVV�&UHHN���$UHD�� ���������������������������������������������������������������� ����
)LJXUH���� 3ROOXWHG�DUHDV�DURXQG�5RVV�&UHHN���$UHD�� ���������������������������������������������������������������� ����
)LJXUH���� 3ROOXWHG�DUHDV�DURXQG�5RVV�&UHHN���$UHD�� ���������������������������������������������������������������� ����
�
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3ODWH��� � �����$HULDO�SKRWRJUDSK�RI�7RZQVYLOOH�&LW\�DQG�5RVV�&UHHN�
3ODWH��� � �����$HULDO�SKRWRJUDSK�RI�ODQG�UHFODPDWLRQ�DURXQG�XSSHU�5RVV�&UHHN�
3ODWH��� � 7KH�4XHHQV�5RDG�FLW\�GXPS�DURXQG�WKH�PLG�����
V�
3ODWH��� � %RXQGDU\�6WUHHW�FURVVLQJ�DQG�FXOYHUWV�
3ODWH��� � 3RQGHG�DUHDV�RI�5RVV�&UHHN�XSVWUHDP�IURP�%RXQGDU\�6WUHHW�
3ODWH��� � %DLW�QHWWLQJ�LQ�5RVV�&UHHN�
3ODWH��� � 5LYHU�4XD\V�GHYHORSPHQW�DORQJ�5RVV�&UHHN�
3ODWH��� � )LVKHUPDQ
V�:KDUI�GHYHORSPHQW�DORQJ�5RVV�&UHHN�
3ODWH��� � +DUVK�EXLOGLQJ�VKDSHV�DQG�GLODSLGDWHG�FRQFUHWH�ZDOOV�DORQJ�WKH�FUHHN�
3ODWH���� %XON�VXJDU�WHUPLQDO�DW�7RZQVYLOOH�3RUW�
3ODWH���� &LW\�SDUNV��FRQFUHWH�ZDOOV��PDQJURYH�FOXPSV��DQG�PXGIODWV�QHDU�9LFWRULD�%ULGJH�
3ODWH���� 1RUWKHUQ�5DLO�<DUGV�DQG�LQGXVWULDO�JDUEDJH�GXPSHG�DORQJ�WKH�FUHHN�EDQNV�
3ODWH���� %LFHQWHQQLDO�3DUN�DQG�WKH�SRQGHG�DUHDV�IURP�%LFHQWHQQLDO�3DUN�KLOO�
3ODWH���� 6DOW�IODWV�DQG�VDOW�PDUVK�YHJHWDWLRQ�DW�WKH�0DLQWHQDQFH�5DLO�<DUGV�
3ODWH���� 9LHZ�RYHU�WKH�VRXWKHUQ�VLGH�0DLQWHQDQFH�5DLO�<DUGV�
3ODWH���� 5HHI�:RQGHUODQG��0DJQHWLF�,VODQG�IHUU\��DQG�WKH�7RZQVYLOOH�0RWRU�%RDW�&OXE��
3ODWH���� %LFHQWHQQLDO�3DUN�SRQG�
3ODWH���� /LWWHU�DPRQJVW�WKH�PDQJURYHV�LQ�WKH�XSSHU�UHDFKHV�RI�5RVV�&UHHN�
3ODWH���� *XLQHD�JUDVV��PDQJURYHV��DQG�LQGXVWULDO�ZDVWH�DW�WKH�0DLQWHQDQFH�5DLO�<DUGV�
3ODWH���� 6WDUN�DUHDV�DORQJ�WKH�FUHHN�UHTXLULQJ�ODQGVFDSLQJ�LPSURYHPHQWV�
�
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�
7KH� DXWKRUV� ZRXOG� OLNH� WR� WKDQN� WKH� IROORZLQJ� SHRSOH� IRU� DVVLVWDQFH� LQ� WKH� SUHSDUDWLRQ� RI� WKLV�
UHSRUW��
�
$�3URI��5LFKDUG�3HDUVRQ��$&7)5��
�

)RU�KLV�LQWHUHVW��DGYLFH�DQG�VXJJHVWLRQV�
WKURXJKRXW�WKH�FRXUVH�RI�WKH�VFRSLQJ�VWXG\��

'U��0DUN�0DELQ��'HSDUWPHQW�RI�7URSLFDO�
(QYLURQPHQW�6WXGLHV�DQG�*HRJUDSK\��

)RU�KLV�LQWHUHVW�DQG�DGYLFH�GXULQJ�WKH�LQLWLDO�
VWDJHV�RI�WKH�VWXG\��DQG�KLV�ZLOOLQJQHVV�WR�WDNH�
SDUW�LQ�VRPH�RI�WKH�ILHOG�WULSV��

0V��'HEELH�2
6XOOLYDQ�DQG�0V��-HQQ\�:K\WH�
�7RZQVYLOOH�&LW\�&RXQFLO���(QYLURQPHQWDO�
6HUYLFHV��

)RU�WKHLU�VXSSRUW��SURYLVLRQ�RI�UHOHYDQW�
GRFXPHQWV�DQG�FRQWLQXRXV�UHYLHZ�DQG�DGYLFH�
WKURXJKRXW�WKH�VWXG\��

$�3URI��1RUP�0LOZDUG��=RRORJ\�'HSDUWPHQW�� )RU�KLV�DVVLVWDQFH�DQG�GLUHFWLRQ�WR�SURYLGH�D�
OLVW�RI�SRVW�JUDGXDWH�WKHVHV�UHOHYDQW�WR�5RVV�
&UHHN��

'U��-RKQ�&ROOLQV��'HSDUWPHQW�RI�0DULQH�
%LRORJ\��

)RU�SURYLVLRQ�RI�GDWD�UHOHYDQW�WR�ZDWHU�TXDOLW\�
LQ�5RVV�&UHHN�DQG�HQYLURQV��

6WHYH�6NXOO��*HRUJH�/XNDFV�DQG�
%DUU\�%XWOHU��$&7)5��

)RU�WKHLU�UHYLHZ�DQG�FRPPHQWV�RI�WKH�GUDIW�
UHSRUW��

$ODQ�:HEE��=RRORJ\�'HSDUWPHQW�� )RU�KLV�FRPPHQWV�SHUWDLQLQJ�WR�WKH�FXUUHQW�
ILVK�FRPPXQLW\�RI�5RVV�&UHHN�DQG�WKH�
:RROFRFN�6WUHHW�/DNHV��

7RZQVYLOOH�&LW\�&RXQFLO�(QJLQHHULQJ�
'HSDUWPHQW�

)RU�DOO�WKHLU�DVVLVWDQFH�ZLWK�LQTXLULHV�DQG�WKH�
SURYLVLRQ�RI�PDSV�DQG�GRFXPHQWV�QHFHVVDU\�
� � � � �
� IRU�WKLV�VWXG\��

6KDXQ�0DWWKHZV��7RZQ�3ODQQHU��7RZQVYLOOH�
&LW\�&RXQFLO��

)RU�KLV�FRPPHQWV�DQG�VXJJHVWLRQV�IRU�WKH�ILQDO�
UHSRUW��

3DW�.LUNPDQ��/LEUDULDQ��7RZQVYLOOH�&LW\�
&RXQFLO��

)RU�WKH�WLPH�VKH�VSHQW�FROOHFWLQJ�DUFKLYDO�
LQIRUPDWLRQ�IRU�WKH�VWXG\��

/DZULH�1HZPDQ�
�7RZQVYLOOH�6WDWH�+LJK�6FKRRO��

)RU�KLV�KHOSIXO�FRPPHQWV�UHJDUGLQJ�WKH�
HGXFDWLRQDO�SRWHQWLDO�DQG�XVDJH�RI�5RVV�
&UHHN��

�
�
�
� � � � � � �
�
�
�
�
�
�
�
�
�
�
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7KLV� VFRSLQJ� VWXG\� ZDV� FRPPLVVLRQHG� E\� WKH� 7RZQVYLOOH� &LW\� &RXQFLO� DV� D� EDVHOLQH� IRU� IXWXUH�
PDQDJHPHQW�RI�5RVV�&UHHN���7KH�FUHHN��ZKLFK�H[WHQGV��NP�IURP�FORVH�WR�5RVV�5LYHU�WKURXJK�WKH�
FHQWUDO�EXVLQHVV�GLVWULFW�RI�7RZQVYLOOH�WR�&OHYHODQG�%D\��LV�DQ�XUEDQ�WLGDO�ZDWHUZD\�ZKLFK�LV�D�IRFDO�
SRLQW� IRU� WRXULVP�� UHFUHDWLRQ�� FXOWXUH� DQG� FRPPHUFH�� � 7KH� VWXG\� LQYROYHG� D� UHYLHZ� RI� H[LVWLQJ�
GRFXPHQWDWLRQ�RI�LVVXHV�DIIHFWLQJ�5RVV�&UHHN�VXFK�DV�FRPPHUFLDO�DQG�UHFUHDWLRQDO�XVH��DHVWKHWLF�
YDOXH��FXUUHQW�SROOXWLRQ�ORDGLQJV�DQG�VRXUFHV��DQG�H[LVWLQJ�ELRORJLFDO�GLYHUVLW\��DQG�ILHOG�VXUYH\V�RI�
LPSDFWV��HFRORJ\�DQG�FRPPXQLW\�LQWHUHVWV�DQG�FRQFHUQV��
�
7KH�VWXG\�RXWOLQHV�WKH�KLVWRU\�RI�WKH�FUHHN��DQG�WKH�FRXUVH�RI�XUEDQ�DQG�FRPPHUFLDO�GHYHORSPHQW�
GXULQJ�ZKLFK�WKH�FUHHN�EHFDPH�D�VHSDUDWH�WLGDO�HVWXDU\�ZKHQ�FXW�RII�IURP�5RVV�5LYHU�WR�VDIHJXDUG�
DJDLQVW� ORFDO� IORRGLQJ�� � ([WHQVLYH� ODQG� XVH� FKDQJH� RYHU� WKH� SDVW� ���� \HDUV� KDV� UHVXOWHG� LQ� WKH�
DOWHUDWLRQ�RI�FUHHN�PRUSKRORJ\�WR�SURYLGH�ODQG�IRU�SDUNODQGV�DQG�FRPPHUFLDO�GHYHORSPHQWV�VXFK�
DV�WKH�7RZQVYLOOH�3RUW��WKH�FHQWUDO�EXVLQHVV�GLVWULFW��DQG�WKH�UDLO�\DUGV���7KH�FKDUDFWHU�RI�WKH�FUHHN�
KDV�EHHQ�VLJQLILFDQWO\�LQIOXHQFHG�E\�D�VHULHV�RI�ODQG�ILOOV�DQG�GXPSV�DORQJ�LWV�FRXUVH�GXULQJ�WKH�ODVW�
���\HDUV���+RZHYHU��LWV�FXUUHQW�VKDSH�KDV�UHPDLQHG�UHODWLYHO\�FRQVWDQW�VLQFH�WKH�PLG�����
V��
�
7KLV� VWXG\� LGHQWLILHG� WKUHH� GLVWLQFW� ODQG� XVH� DUHDV� DORQJ� 5RVV� &UHHN� ZKLFK� ZHUH� UHIHUHQFHG�
WKURXJKRXW�WKH�UHSRUW��
�
� $UHD����H[WHQGLQJ�IURP�&OHYHODQG�%D\�WR�/RZWKV�%ULGJH�DQG�GRPLQDWHG�E\�WKH�7RZQVYLOOH�

+DUERXU�DQG�WKH�FHQWUDO�EXVLQHVV�GLVWULFW��
�
� $UHD����H[WHQGLQJ�IURP�/RZWKV�%ULGJH�WR�%RXQGDU\�6WUHHW�DQG�GRPLQDWHG�E\�WKH�UDLO�\DUGV�

RQ�ERWK�VLGHV�RI�WKH�FUHHN��DQG��
�
� $UHD����H[WHQGLQJ� IURP� %RXQGDU\� 6WUHHW� WR� %LFHQWHQQLDO� 3DUN� DQG� SUHGRPLQDQWO\�

UHVLGHQWLDO��
�
5RVV�&UHHN�RIIHUV�VRPH�UHFUHDWLRQDO�YDOXH��E\�SURYLGLQJ�YHQXHV�IRU�ZDONLQJ��MRJJLQJ��SLFQLFNLQJ�DQG�
ILVKLQJ��DQG�DHVWKHWLF�DQG�HGXFDWLRQDO�YDOXHV���7KHVH�YDOXHV�DUH�JUHDWHVW�LQ�$UHD���EHFDXVH�RI�WKH�
LQFUHDVHG�QXPEHU�RI�SDUNV�DQG�RSHQ�VSDFHV��DQG�WKH�FORVH�SUR[LPLW\�RI�UHVLGHQWV�DQG�VFKRROV�WR�WKH�
FUHHN���7KH�FRPPHUFLDO�GHYHORSPHQWV�DQG�WKH�DOWHUHG�WLGDO�PDUJLQV�HYLGHQW�LQ�$UHDV���DQG���ZLOO�
EHQHILW� IURP� IXWXUH� GHYHORSPHQWV� WKDW� FRPSOHPHQW� WKH� FUHHN� DQG� DWWHPSW� WR� EHDXWLI\� WKH�
VXUURXQGV�DQG�WKHUHE\�HQKDQFH�WKH�UHFUHDWLRQDO�DQG�DHVWKHWLF�YDOXHV��
�
,QSXW� WR� WKLV� VWXG\� ZDV� VRXJKW� IURP� WKH� 7RZQVYLOOH� FRPPXQLW\� WKURXJK� D� FDOO� IRU� SXEOLF�
VXEPLVVLRQV�� TXHVWLRQQDLUHV� GLUHFWHG� WR� EXVLQHVVHV� VXUURXQGLQJ� 5RVV� &UHHN�� TXHVWLRQQDLUHV� WR�
KRPH� RZQHUV� DORQJ� WKH� FUHHN� ERXQGDULHV�� DQG� D� UDQGRP� WHOHSKRQH� VXUYH\� RI� ���� 7RZQVYLOOH�
UHVLGHQWV�� � $OO� UHVSRQGHQWV� YRLFHG� D� FRQFHUQ� IRU� WKH� FUHHN
V� IXWXUH� DQG� WKH� PDLQWHQDQFH� RI�
UHFUHDWLRQ�� FRQVHUYDWLRQ�DQG�DHVWKHWLF� YDOXHV�� �&RQFHUQ�DERXW�FRQWLQXRXV� YLVLEOH�SROOXWLRQ�DORQJ�
WKH� FUHHN
V� EDQNV� DQG� ZDWHUZD\V�� WKH� SURYLVLRQ� IRU� IXUWKHU� UHFUHDWLRQDO� IDFLOLWLHV�� DQG� WKH�
FRQVHUYDWLRQ�RI�ZLOGOLIH�DQG�YHJHWDWLRQ�ZDV�D�FOHDU�UHIOHFWLRQ�RI�SRVLWLYH�ORFDO�SHUFHSWLRQ�UHJDUGLQJ�
WKH�LPSRUWDQFH�RI�WKH�FUHHN��
�
7KH�FUHHN�VXSSRUWV�D�YDULHW\�RI�HVWXDULQH�DQG�WHUUHVWULDO�IORUD�DQG�IDXQD���,PSDFW�DORQJ�WKH�FUHHN
V�
PDUJLQ�LQ�$UHD���LV�KLJK�ZLWK�WKH�SUHVHQFH�RI�URFN�DQG�FRQFUHWH�ZDOOV��DQG�WKH�SRUW�DQG�DVVRFLDWHG�
LQIUDVWUXFWXUH�� � 7KH� FRQVHTXHQW� ORVV� RI� LQWHUWLGDO� YHJHWDWLRQ� DQG� KDELWDW� KDV� UHGXFHG� WKH�
ELRGLYHUVLW\�RI�HVWXDULQH�IDXQD�LQ�WKLV�DUHD���$UHDV���DQG���DUH�OHVV�LPSDFWHG�ZLWK�VLJQLILFDQW�VWDQGV�
RI�PDQJURYHV�DQG�DVVRFLDWHG�PXGIODWV���,W�LV�LPSRUWDQW�WKDW�PDQJURYHV�DQG�PXGIODWV�LQ�WKHVH�DUHDV�
DUH�PDLQWDLQHG��DQG�ZKHUH�SRVVLEOH�HQKDQFHG��WR�LQFUHDVH�WKH�YLVXDO�DQG�UHFUHDWLRQDO�DSSHDO�RI�WKH�
FUHHN��DQG�PDLQWDLQ�KDELWDWV�IRU�LQWHUWLGDO�DQG�PDULQH�IDXQD��LQFOXGLQJ�ELUGV��
�
5RVV�&UHHN�LV�DIIHFWHG�E\�ZDVWH�GLVSRVDO�DQG�SROOXWLRQ�ZKLFK�UHVXOW�IURP�D�QXPEHU�RI�VRXUFHV�VXFK�
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DV� LQGXVWULDO� DQG� FRPPHUFLDO�ZDVWH� GLVFKDUJH�� WKH�PRRULQJ� RI� FRPPHUFLDO� DQG� SOHDVXUH� YHVVHOV��
XUEDQ�VWRUPZDWHU�UXQRII��DQG� OHDFKDWH� IURP�LQGXVWULDO�GXPSV�DQG�ODQG�UHFODPDWLRQ�� �7KH�VSDUVH�
GDWD�IRU�ZDWHU�TXDOLW\�LQ�WKH�FUHHN�LQGLFDWH�WKDW�LW�LV�JUHDWO\�LQIOXHQFHG�E\�XUEDQ�VWRUPZDWHU�UXQRII�
SURYLGLQJ�VLJQLILFDQW�FRQFHQWUDWLRQV�RI�UHIXVH�DQG�OLWWHU��K\GURFDUERQ�DQG�EDFWHULRORJLFDO�SROOXWLRQ��
DQG�QXWULHQW�ORDGLQJ���6HGLPHQW�FRQWDPLQDWLRQ�LV�PRUH�OLNHO\�WR�RFFXU�LQ�$UHD���DV�WKH�SRUW�DQG�LWV�
UHODWHG�LQIUDVWUXFWXUH�SURGXFH�FRQWDPLQDQWV�UHVXOWLQJ�IURP�LQGXVWULDO�GLVFKDUJH��ZDVWHZDWHU�LQIORZ��
DQG�JHQHUDO�KDUERXU�DFWLYLW\���5HJXODU�PRQLWRULQJ�RI�WKH�ZDWHU�DQG�VHGLPHQW�TXDOLW\��LQFOXGLQJ�WKH�
XVH�RI�ELR�LQGLFDWRUV��ZLOO� GHWHFW� VHULRXV� LPSDFWV� WR� WKH� FUHHN�DQG�DOORZ� IRU� LPPHGLDWH� UHPHGLDO�
DFWLRQ�HQVXULQJ�WKH�YLVXDO�DQG�UHFUHDWLRQDO�DSSHDO�RI�5RVV�&UHHN��
�
6XJJHVWLRQV�IRU�IXWXUH�PDQDJHPHQW�DFWLRQV�IRU�5RVV�&UHHN�LQFOXGH��
�
��� 5HYLHZ�DQG�PRQLWRU�ODQG�XVH�DURXQG�5RVV�&UHHN��SDUWLFXODUO\�XSVWUHDP�RI�/RZWKV�%ULGJH��

WR� HQVXUH�SDUN� ODQGV� DQG�RSHQ� VSDFH� UHPDLQ�DYDLODEOH� WR� DOORZ� UHFUHDWLRQDO�� HGXFDWLRQDO�
DQG�DHVWKHWLF�HQKDQFHPHQW�RI�WKH�DUHD��

�
��� ,QFUHDVH�UHFUHDWLRQDO�IDFLOLWLHV�WR�HQKDQFH�SXEOLF�DQG�FRPPXQLW\�XVH�RI�WKH�FUHHN��
�
��� ,QFUHDVH� WKH� DHVWKHWLF� YDOXH� RI� WKH� FUHHN� E\� LPSOHPHQWLQJ� EXLOGLQJ�� ODQGVFDSLQJ� DQG�

SDUNODQG� GHYHORSPHQWV� GRZQVWUHDP� RI� /RZWKV� %ULGJH� WKDW� DUH� FRPSDWLEOH� ZLWK� WKH�
ZDWHUZD\�DQG�FRPSOHPHQWDU\� WR�WKH�FKDUDFWHU�RI�WKH�7RZQVYLOOH�FHQWUDO�EXVLQHVV�GLVWULFW��
DQG� E\� XQGHUWDNLQJ� ODQGVFDSLQJ� DQG� SDUNODQG� GHYHORSPHQW� XSVWUHDP� RI� /RZWKV� %ULGJH�
�LQFOXGLQJ�WKH�SURSRVHG�UDLO�\DUGV�UHGHYHORSPHQW���

�
��� (QKDQFH� WKH� HGXFDWLRQDO� YDOXH� RI� DUHDV� XSVWUHDP� RI� /RZWKV� %ULGJH� DV� WKH\� UHSUHVHQW�

GLIIHUHQW�WLGDO�HQYLURQPHQWV�ZKLFK�DUH�XVHIXO�DV�DQ�HGXFDWLRQDO�UHVRXUFH��
�
��� &RQWURO� DFFHVV� WR� WKH� FUHHN� WR� SUHYHQW� HURVLRQ� RI� WKH� FUHHN� EDQNV� DQG� RWKHU� DVVRFLDWHG�

LPSDFWV�WR�WKH�WLGDO�HQYLURQPHQW��HVSHFLDOO\�WKH�GHSRVLWLRQ�RI�UHIXVH�DQG�OLWWHU��
�
��� 'HYHORS�WKH�SRWHQWLDO�RI�%LFHQWHQQLDO�3DUN�E\�H[SDQGLQJ�WKH�SRQGHG�DUHDV��LQFUHDVLQJ�WKH�

UHFUHDWLRQDO�IDFLOLWLHV�DQG�ODQGVFDSLQJ��
�
��� 0DQDJH�HVWXDULQH�DQG�QRQ�HVWXDULQH�YHJHWDWLRQ�DORQJ�WKH�EDQNV�RI�5RVV�&UHHN�WR�LQFUHDVH�

WKH� DSSHDO� RI� WKH� FUHHN�� LPSURYH� WKH� KDELWDW� IRU� PDULQH� LQWHUWLGDO� IDXQD� DQG� ELUGV� E\�
PDLQWDLQLQJ�FXUUHQW�PDQJURYH�VWDQGV�DQG�LQFUHDVLQJ�WKHLU�FRYHUDJH��LPSURYH�WKH�SODQWLQJ�
VWUDWHJLHV� LQ� QRQ�HVWXDULQH� DUHDV� WR� FRPSOHPHQW� WKH� FUHHN� VXUURXQGV�� DQG� LQFUHDVH� LWV�
UHVRXUFH�SRWHQWLDO��DQG�FRQWURO�H[RWLF�ZHHGV��

�
��� (QKDQFH�IDXQDO�GLYHUVLW\�E\�HQVXULQJ�DGHTXDWH�SDUNODQG�DQG�FUHHN�PDUJLQ�YHJHWDWLRQ��DQG�

SURGXFH�D�FXUUHQW�VSHFLHV�OLVW�RI�ILVK�DQG�ELUGV�LQ�5RVV�&UHHN�DQG�DVVRFLDWHG�ZDWHUZD\V��WR�
IRVWHU�SXEOLF�DSSUHFLDWLRQ�RI�WKH�FUHHN��

�
��� &OHDQ�XS�H[LVWLQJ�UHIXVH�DQG�OLWWHU�DORQJ�WKH�EDQNV�RI�5RVV�&UHHN��DQG�IRUPXODWH�JXLGHOLQHV�

IRU� ZDWHU� DQG� VHGLPHQW� TXDOLW\� PRQLWRULQJ� WR� IDFLOLWDWH� UHJXODU� DVVHVVPHQWV� RI� WKH�
HQYLURQPHQWDO�VWDWXV�RI�5RVV�&UHHN��
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����,1752'8&7,21�
�
7KH�7RZQVYLOOH�&LW\�&RXQFLO�UHFRJQLVHV�WKH�LPSRUWDQFH�RI�5RVV�&UHHN�DV�D�ZDWHU�UHVRXUFH�LQ�WKH�
KHDUW�RI�WKH�FLW\���7KLV�VFRSLQJ�VWXG\�ZDV�FRPPLVVLRQHG�DV�WKH�ILUVW�VWHS�WRZDUGV�WKH�PDQDJHPHQW�RI�
WKH�FUHHN�DUHD��ZKLFK�ZLOO�HQVXUH�LWV�VXVWDLQDEOH�GHYHORSPHQW�DQG�HQKDQFH�LWV�UHFUHDWLRQDO�XVH�DQG�
HQYLURQPHQWDO�SRWHQWLDO�LQ�WKH�IXWXUH��
�
�����$LPV�DQG�2EMHFWLYHV�RI�WKH�6WXG\�
�
7KH�DLP�RI�WKLV�VWXG\�LV�WR�LGHQWLI\�WKH�UDQJH�RI�LVVXHV��ERWK�VRFLDO�DQG�HQYLURQPHQWDO��QHHGHG�IRU�
FRQVLGHUDWLRQ�E\�WKH�7RZQVYLOOH�&LW\�&RXQFLO�LQ�WKHLU�GHYHORSPHQW�RI�D�PDQDJHPHQW�SODQ�IRU�5RVV�
&UHHN���7KH�VWXG\�KDV�D�QXPEHU�RI�REMHFWLYHV��
�
� ��� LGHQWLI\�FXUUHQW�FRPPHUFLDO��LQGXVWULDO�DQG�GRPHVWLF�XVHV�RI�WKH�FUHHN��
�
� ��� LGHQWLI\�LVVXHV�DIIHFWLQJ�WKH�DHVWKHWLF�YDOXH�RI�WKH�FUHHN�DQG�LWV�UROH�LQ�WKH�%XLOGLQJ�

%HWWHU�&LWLHV�DQG�6WUHHWVFDSH�3URMHFWV��
�
� ��� LGHQWLI\�DUHDV�ZLWK�SRWHQWLDO�YDOXH�IRU�HQYLURQPHQWDO�HGXFDWLRQ��
�
� ��� LGHQWLI\�DUHDV�RI�FRPPXQLW\�UHFUHDWLRQ�XVH�DQG�IXWXUH�RSSRUWXQLWLHV�IRU�XVH��
�
� ��� LGHQWLI\�FXUUHQW�SROOXWLRQ�ORDGLQJV�RI�WKH�FUHHN��
�
� ��� LGHQWLI\� WKH� GLIIHUHQW� ]RQHV� RI� XVH� DVVRFLDWHG� ZLWK� WKH� FUHHN�� DQG� DVVHVV� WKHLU�

ELRORJLFDO�GLYHUVLW\�DQG�HQYLURQPHQWDO�VWDWXV��
�
� ��� SURGXFH� D� GRFXPHQW� IRU� WKH� 7RZQVYLOOH� &LW\� &RXQFLO�� KLJKOLJKWLQJ� WKH�

HQYLURQPHQWDO�LVVXHV�DVVRFLDWHG�ZLWK�5RVV�&UHHN��DQG�WR�SURYLGH��VRXUFH�PDWHULDO�
IRU�PDQDJHPHQW�SXUSRVHV��

�
�����/RFDWLRQ�
�
5RVV�&UHHN�LV�VLWXDWHG�LQ�WKH�FHQWUDO�GLVWULFW�RI�WKH�FLW\�RI�7RZQVYLOOH��/DWLWXGH���°���
�6��/RQJLWXGH�
���°���
(��� �7KH�FUHHN�VWUHWFKHV� IRU�D� OHQJWK�RI�DERXW��NP�IURP�5RVV�5LYHU�WKURXJK�WKH�FHQWUDO�
EXVLQHVV�GLVWULFW�WR�&OHYHODQG�%D\��3ODWH����)LJXUH�����
�
�����&OLPDWH�
�
7RZQVYLOOH�LV�D�WURSLFDO��FRDVWDO�FLW\�ZKLFK�OLHV�LQ�D�UDLQ�VKDGRZ�EHORZ�+HUYH\
V�5DQJH�WR�WKH�VRXWK�
ZHVW� DQG�0RXQW�(OOLRW� WR� WKH� VRXWK�HDVW�� �0RVW� RI� WKH� UDLQ� RFFXUV� GXULQJ� WKH�PRQVRRQ� VHDVRQ��
1RYHPEHU� WR�0DUFK� �DQQXDO� DYHUDJH� ����PP�� ZHWWHVW� PRQWK� )HEUXDU\� �� PHDQ� ���PP�� GULHVW�
PRQWK���6HSWHPEHU���PHDQ���PP���KRZHYHU��PDMRU�GHSDUWXUHV�IURP�PRQWKO\�DQG�DQQXDO�DYHUDJHV�
PD\�RFFXU�LQ�DQ\�\HDU�GHSHQGLQJ�RQ�WKH�VWUHQJWK�RI�WKH�ZHW�VHDVRQ���+HDY\�UDLQV�DVVRFLDWHG�ZLWK�WKH�
ZHW�VHDVRQ�DQG�F\FORQLF�DFWLYLW\�FDQ�SURGXFH�ORFDO�IORRGLQJ��
�
7KH�ZDUPHVW�PRQWK�LQ�7RZQVYLOOH�LV�'HFHPEHU��PHDQ�����°&�DW�����DP��DQG�WKH�FRROHVW�PRQWK�LV�
-XO\��PHDQ�����°&�DW�����DP����'LXUQDO�WHPSHUDWXUH�UDQJHV�DUH�JUHDWHU�LQ�WKH�ZLQWHU�PRQWKV�ZKLOH�
KXPLGLW\�LV�KLJKHU�LQ�WKH�VXPPHU�PRQWKV���7RZQVYLOOH�H[SHULHQFHV�SUHGRPLQDQWO\�VRXWK�HDVWHUO\�WR�
QRUWK�HDVWHUO\�ZLQGV�� �6WURQJ�SUHYDLOLQJ�ZLQGV�DUH�QRW�SUHYDOHQW��DOWKRXJK�DIWHUQRRQ�EUHH]HV�DUH�
VWURQJHU�WKDQ�WKH�PRUQLQJ�EUHH]HV���7URSLFDO�F\FORQHV�PD\�RFFXU�EHWZHHQ�1RYHPEHU�DQG�0D\�DQG�
FDQ�FDXVH�ZLGHVSUHDG�IORRGLQJ��
�
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)LJXUH����/RFDWLRQ�0DS�RI�5RVV�&UHHN�VWXG\�DUHD�



 Page 3 
  
 

 ��
Australian Centre for Tropical Freshwater Research Ross Creek Scoping Study 1994 

�����6WXG\�$UHD�
�
7KH�VWXG\�DUHD�H[WHQGV�IURP�WKH�PRXWK�RI�5RVV�&UHHN�WR�5RVV�5LYHU�DW�%LFHQWHQQLDO�3DUN���)RU�WKH�
SXUSRVHV�RI� ELRORJLFDO� DQG� ODQG�XVH�PDSSLQJ�� WKH� VWXG\�DUHD�H[WHQGV� ODWHUDOO\� IURP� WKH�FUHHN� WR�
HLWKHU�WKH�ILUVW�EXLOW�VWUXFWXUH�RU�WKH�ILUVW�VWUHHW�HQFRXQWHUHG���7KH�VWXG\�DUHD�LV�H[WHQGHG�WR�LQFOXGH�
WKH�ZKROH�RI�WKH�5RVV�&UHHN�FDWFKPHQW�DUHD�IRU�WKH�SXUSRVHV�RI�WKH�SROOXWLRQ�VWXG\��)LJXUH�����
�
�����5HSRUW�2XWOLQH�
�
7KH�UHVXOWV�RI�WKLV�VWXG\�DUH�SUHVHQWHG�LQ�ILYH�VHFWLRQV�ZKLFK�DGGUHVV�WKH�REMHFWLYHV�OLVWHG�LQ�6HFWLRQ�
�����
�
7KH�ILUVW�VHFWLRQ�SUHVHQWV�DQ�RYHUYLHZ�RI�KLVWRULF�DQG�SUHVHQW�ODQG�XVH���5HFUHDWLRQDO�XVH�DQG�ODQG�
IHDWXUHV� DUH� UHYLHZHG� DQG� DUHDV� RI� HGXFDWLRQDO� YDOXH� DUH� LGHQWLILHG�� � ,W� H[DPLQHV� SODQV� IRU� WKH�
IXWXUH� XVH� RI� WKH� FUHHN� DUHD� E\� 4XHHQVODQG� 5DLO�� WKH� 3RUW� $XWKRULW\� DQG� WKH� 7RZQVYLOOH� &LW\�
&RXQFLO�%XLOGLQJ�%HWWHU�&LWLHV�SURJUDP��
�
,Q�WKH�VHFRQG�VHFWLRQ��WKH�UHVXOWV�RI�FRPPXQLW\�VXUYH\V�RQ�SUHVHQW�XVH�RI�WKH�FUHHN�DQG�LGHDV�IRU�
IXWXUH�XVH�DUH�SUHVHQWHG�DQG�GLVFXVVHG��
�
7KH�WKLUG�VHFWLRQ�GLVFXVVHV�WKH�ELRORJLFDO�GLYHUVLW\�RI�5RVV�&UHHN�DQG�FRQVHUYDWLRQ�LVVXHV��
�
7KH� IRXUWK� VHFWLRQ�SUHVHQWV� DQ�RYHUYLHZ�RI� LQIRUPDWLRQ� FRQFHUQLQJ�SROOXWLRQ� LQ� WKH� FUHHN�� � ,W� LV�
EDVHG�RQ�VWXGLHV�ZKLFK�KDYH�EHHQ�FDUULHG�RXW�LQ�WKH�FUHHN��NQRZOHGJH�RI�SRWHQWLDO�SROOXWLRQ�VRXUFHV�
ZLWK�WKH�5RVV�&UHHN�FDWFKPHQW�DUHD��DQG�DQHFGRWDO�HYLGHQFH��
�
7KH�ILQDO�VHFWLRQ�SURYLGHV�VRPH�DFWLRQV�WR�EH�FRQVLGHUHG�LQ�WKH�IXWXUH�PDQDJHPHQW�RI�5RVV�&UHHN�
EDVHG�RQ�WKH�LQIRUPDWLRQ�FROOHFWHG�WKURXJKRXW�WKH�VWXG\��
�
�
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����/$1'�86(�2)�5266�&5((.�$1'�,76�6855281'6�
�
�����0RUSKRORJ\�RI�WKH�&UHHN�
�
,W�LV�SUREDEOH�WKDW�5RVV�&UHHN�ZDV�RQFH�WKH�PDLQ�FKDQQHO�DQG�ULYHU�PRXWK�RI�5RVV�5LYHU���1RUPDO�
HURVLRQ��SUREDEO\�DVVRFLDWHG�ZLWK�ZHW�VHDVRQ�IORRGLQJ��OHG�WR�WKH�GHYHORSPHQW�RI�WKH�FXUUHQW�ULYHU�
PRXWK� DQG� WKH� DEDQGRQPHQW� RI�5RVV� &UHHN� DV� WKH�PDLQ� FKDQQHO�� �5RVV�&UHHN� EHFDPH� D� WLGDO�
DQDEUDQFK�RI�5RVV�5LYHU�DQG�RSHUDWHG�DV�DQ�RYHUIORZ�FKDQQHO�GXULQJ�WLPHV�RI�IORRG�� �7KH�FUHHN�
UHPDLQHG�FRQQHFWHG�WR�5RVV�5LYHU�SURYLGLQJ�PXWXDO�RYHUIORZ�GXULQJ�PHGLXP�DQG�KLJK�WLGHV��7KLV�
HIIHFWLYHO\�FUHDWHG�D�ODUJH�LVODQG��5RVV�,VODQG��ERUGHUHG�E\�WKH�ULYHU�RQ�WKH�HDVWHUQ�VLGH�DQG�WKH�
FUHHN�RQ�WKH�ZHVWHUQ�VLGH���7KLV�LVODQG�DQG�WKH�H[WHQVLYH�PDQJURYHV�DVVRFLDWHG�ZLWK�LW�DUH�LOOXVWUDWHG�
LQ�DQ������PDS��)LJXUH������'XULQJ�ORZ�WLGH�WKH�FUHHN�DQG�ULYHU�LQWHUFRQQHFWLRQ�ZDV�EURNHQ�E\�D�
VDQG�EDU�DW�6DQG\�&URVVLQJ��)LJXUH������
�
7KH�FUHHN
V� FXUUHQW� FRXUVH� LV� VOLJKWO\�GLIIHUHQW� IURP� WKDW� LQ������� �$� ODUJH�PHDQGHU�RQFH� IORZHG�
DURXQG� WKH�QRUWKHUQ�SHULPHWHU�RI�5HLG�3DUN�� WKH�HDVWHUQ�SHULPHWHU�RI�5DLOZD\�(VWDWH�3DUN�� WKH�
VRXWKHUQ� VLGH�RI�7RZQVYLOOH�+LJK�6FKRRO��DQG�EDFN� WR�ZKHUH�%RXQGDU\�6WUHHW� FURVVHV� WKH�FUHHN���
6RPHWLPH�EHIRUH� WKH� ����
V� WKLV�PHDQGHU�ZDV� FXW� RII�� SUREDEO\� GXULQJ� D� IORRG�� DQG� EHFDPH� DQ�
DX[LOLDU\�FKDQQHO�IRUPLQJ�0RQNH\�,VODQG��)LJXUH������6XFK�IORRGLQJ�RI�WKH�FUHHN��ZKLFK�RFFXUUHG�
GXULQJ�PDMRU�ZHW�VHDVRQV�DQG�SHULRGLF�F\FORQHV��FRQWLQXHG�XQWLO�WKH�HDUO\�����
V�DW�ZKLFK�WLPH�WKH�
FUHHN�ZDV�HIIHFWLYHO\�FXW�RII�IURP�WKH�5RVV�5LYHU�E\�WKH�4XHHQV�5RDG�OHYHH�EDQN��
�
7RGD\� WKH� FUHHN� LV� D� WLGDO� HVWXDU\� ZKLFK� UHFHLYHV� IUHVKZDWHU� IORZ� RQO\� GXULQJ� WKH� ZHW� VHDVRQ�
�JHQHUDOO\� 1RYHPEHU� WR� 0DUFK��� � +RZHYHU�� WKH� PRQVRRQ� PD\� IDLO�� VR� D� �JRRG�� ZHW� VHDVRQ� LV�
H[SHFWHG�RQO\�LQWHUPLWWHQWO\���'XULQJ�VXFK�ZHW�VHDVRQV��WKH�KLJK�YROXPH�RI�VWRUPZDWHU�UXQRII�PD\�
UHVXOW�LQ�5RVV�&UHHN�H[KLELWLQJ�D��VDOW�ZHGJH��W\SH�RI�HVWXDU\��LQ�ZKLFK�WKH�IUHVKZDWHU�RXWSXW�ULGHV�
RYHU�WKH�VDOWZDWHU��
�
�����+LVWRU\�
�
5RVV�&UHHN�EHFDPH�WKH�FRPPHUFLDO�FHQWUH�RI�7RZQVYLOOH�PRUH�WKDQ�����\HDUV�DJR�ZKHQ�0HOWRQ�
%ODFN� FKRVH� WKH�GHOWD�RI�5RVV�5LYHU�DQG�5RVV�&UHHN�DV�D�QHZ�KDUERXU� WR�SURYLGH�DQ�RXWOHW� IRU�
SDVWRUDO�SURGXFWLRQ�LQ�WKH�%XUGHNLQ�DQG�IXUWKHU�ZHVW���:LWK�WKH�DVVLVWDQFH�RI�.DQDND�ODERXU�IURP�
&DSWDLQ�5REHUW�7RZQV
� SURSHUWLHV�� FRQVWUXFWLRQ�RI� WKH� ILUVW�ZKDUI� FRPPHQFHG� LQ�5RVV�&UHHN� LQ�
������7D\ORU�������� �&OHYHODQG�%D\�ZDV�SURFODLPHG�DV�D�3RUW�RI�(QWU\�DQG�&OHDUDQFH�XQGHU� WKH�
&XVWRPV�$FW�LQ������DQG�WKHUHDIWHU�WKH�PDLQWHQDQFH�DQG�GHYHORSPHQW�RI�WKH�KDUERXU�EHFDPH�WKH�
UHVSRQVLELOLW\�RI�WKH�4XHHQVODQG�*RYHUQPHQW��7D\ORU��������
�
7RGD\�WKH�SRUW�KDV�JURZQ�WR�EH�WKH�WKLUG�ODUJHVW�LQGXVWULDO�SRUW�LQ�4XHHQVODQG�DQG�WKH�5RVV�&UHHN�
QRZ�SURYLGHV�D�IRFXV�IRU�WRXULVP��UHFUHDWLRQ��FXOWXUH�DQG�FRPPHUFH�LQ�7RZQVYLOOH���%XLOW�VWUXFWXUHV�
DORQJ� ERWK� EDQNV� RI� WKH� FUHHN� UHIOHFW� WKH� FKDUDFWHU� RI� 7RZQVYLOOH�� � 7KHVH� LQFOXGH�� DORQJ� WKH�
VRXWKHUQ�VKRUH�� WKH� ODUJH�EXLOGLQJV�DQG�FUDQHV�RI� WKH�SRUW�� WKH�7RZQVYLOOH�0RWRU�%RDW�&OXE�� WKH�
0DULWLPH�0XVHXP��DQG�WKH�7RZQVYLOOH�&LYLF�7KHDWUH���2Q�WKH�QRUWKHUQ�VKRUH�DUH�WKH�7RZQVYLOOH�
(QWHUWDLQPHQW� &HQWUH�� WKH� 6KHUDWRQ� %UHDNZDWHU� &DVLQR� DQG�+RWHO�� WKH�&RDVW�*XDUG� DQG�5HHI�
:RQGHUODQG�FRPSOH[�DQG�UHVWDXUDQWV���7KH�FUHHN�LV�SRSXODU�IRU�UHFUHDWLRQDO�ILVKLQJ��ZDONLQJ��DQG�
LQIRUPDO�PHHWLQJ���
�
�����/DQG�8VH�&KDQJH�6LQFH������
�
7KH�KLVWRU\�RI� ODQG�XVH�DURXQG�5RVV�&UHHN� LV�RQH�RI�GUDPDWLF�FKDQJH�� �)URP�WKH�HDUOLHVW�DHULDO�
SKRWRJUDSKV�DYDLODEOH��������LW�FDQ�EH�VHHQ�WKDW�IURP�9LFWRULD�%ULGJH�WR�WKH�3RUW��WKH�FUHHN�ZDV�
PRVWO\�EXLOW�LQ��ZLWK�WKH�H[FHSWLRQ�RI�VRPH�VPDOO�PDQJURYH�VWDQGV�DQG�DQ�RSHQ�DUHD�LQ�WKH�YLFLQLW\�
RI�ZKHUH�7RPOLQV�6WUHHW�LV�WRGD\��)LJXUH������7KH�3RUW��DVVRFLDWHG�VKLS�LQGXVWULHV��WKH�EXVLQHVV�DUHD��
DQG� KRXVLQJ� KDG� HQFURDFKHG� XS� WR� WKH� ZDWHU
V� HGJH� DQG� PXFK� RI� WKH� FUHHN
V� EDQNV� KDG� EHHQ�
FRQYHUWHG�WR�URFN�RU�FRQFUHWH�ZDOOV��



 Page 5 
  
 

 ��
Australian Centre for Tropical Freshwater Research Ross Creek Scoping Study 1994 

)LJXUH����5RVV�&UHHN�LQ������



 Page 6 
  
 

 ��
Australian Centre for Tropical Freshwater Research Ross Creek Scoping Study 1994 

)LJXUH���/DQG�XVH�DURXQG�5RVV�&UHHN�LQ������



 Page 7 
  
 

 ��
Australian Centre for Tropical Freshwater Research Ross Creek Scoping Study 1994 

7KH�FUHHN��EHORZ�WKH�KLJK�WLGH�OHYHO��ZDV�PRVWO\�LQ�LWV�RULJLQDO�VWDWH�XSVWUHDP�IURP�9LFWRULD�%ULGJH�
LQ� WKH� HDUO\� ����
V�� �+RXVLQJ� GHYHORSPHQW� DQG� VRPH�EXVLQHVVHV� KDG� FRPSOHWHO\� VXUURXQGHG� WKH�
FUHHN�HQYLURQV�DERYH�WKH�H[WUHPH�KLJK�WLGH�OHYHOV�DQG�ORFDO�IORRGLQJ�KHLJKWV��)LJXUH������7KH�RQO\�
VLJQLILFDQW� ODQG�XVH� FKDQJH� GLUHFWO\� DIIHFWLQJ� WKH� FUHHN�ZDV� WKH�QRUWKHUQ� UDLO� \DUGV�GHYHORSPHQW�
ZKLFK�LQYROYHG�WKH�UHFODPDWLRQ�RI�WKH�FUHHN�WLGDO�]RQH�DQG�WKH�FRQVWUXFWLRQ�RI�URFN�ZDOOV�IRU�WKH�
FUHHN� EDQNV�� � ([WHQVLYH� PDQJURYHV�� VDOWSDQV� DQG� VDOW�PDUVK� YHJHWDWLRQ� H[LVWHG� EHWZHHQ�0RUH\�
6WUHHW�DQG�6DXQGHUV�6WUHHW�� ,QJKDP�5RDG�DQG�3KLOS�6WUHHW��PRVW�RI� WKH�5HLG�3DUN�DUHD� WR�)LUVW�
6WUHHW�� DQG� PRVW� RI� WKH� %LFHQWHQQLDO� 3DUN� DUHD� �)LJXUH� ���� � 7RGD\� DOO� WKLV� KDV� JRQH� ZLWK� WKH�
H[FHSWLRQ�RI�D�VPDOO�DUHD�LQ�IURQW�RI�WKH�UDLOZD\�0DLQWHQDQFH�5DLO�<DUGV�DQG�WKH�QRUWK�VLGH�RI�WKH�
PRXWK�RI�:RROFRFN�6WUHHW�&DQDO��)LJXUH�����
�
/DQG�UHFODPDWLRQ�RI�WKH�FUHHN�WLGDO�]RQHV�IURP�*HRUJH�5REHUWV�%ULGJH�XSVWUHDP�EHJDQ�DURXQG�WKH�
����
V�DQG�FRQWLQXHG�IRU�WKH�QH[W����\HDUV���)LOO�IRU�WKH�PDLQWHQDQFH�UDLO�\DUGV�ZDV�REWDLQHG�IURP�
LQGXVWULDO�ZDVWH��H�J��DVK�IURP�WKH�+XEHUW�:HOOV�3RZHU�+RXVH��RU�SXUFKDVHG�IURP�WKH�JROGPLQH�
PXOORFN� KHDSV� IURP� &KDUWHUV� 7RZHUV�� � 2WKHU� ILOO� IRU� DUHDV� RXWVLGH� WKH� UDLO� \DUGV� FRQVLVWHG� RI�
GRPHVWLF�DQG�FRPPHUFLDO�JDUEDJH�DQG�LPSRUWHG�VRLO���7KH�PDQJURYH�LQOHW�DUHD�EHWZHHQ�0RUH\�DQG�
6DXQGHUV�6WUHHWV�EHFDPH�WKH�7RZQVYLOOH�JHQHUDO�GXPS�LQ�WKH�ODWH�����
V��)LJXUH������7KH�DUHD�ODWHU�
EHFDPH�&HQWUDO�3DUN�DQG�'HDQ�3DUN��6HYHUDO�KRXVHV�ZHUH�EXLOW�RQ�WKH�EDQNV�RI�WKH�FUHHN�ZKHUH�
&HQWUDO�3DUN�QRZ� LV��DQG�DURXQG�WKH�QRUWKHUQ�VLGH�RI�0RQNH\�,VODQG� LQOHW�QH[W� WR� WKH�UDLO� OLQHV���
0RQNH\�,VODQG�DW�WKH�WLPH�ZDV�XVHG�DV�D�SLQHDSSOH�IDUP�E\�D�&KLQHVH�IDPLO\��
�
%\�WKH�HDUO\�����
V�WKH�VRXWK�EDQN�PDLQWHQDQFH�\DUGV�KDG�EHHQ�HVWDEOLVKHG��'HDQ�3DUN�KDG�EHHQ�
FUHDWHG�� WKHUH�ZHUH� VWLOO� KRXVHV� DORQJ�&HQWUDO�3DUN�DQG� WKH�/RZWK
V�%ULGJH�HQG�KDG�EHHQ� ILOOHG���
7KH�7RZQVYLOOH�GXPS�ZDV�HVWDEOLVKHG�RQ�0RQNH\�,VODQG��ILOOLQJ�IURP�QHDU�WKH�GXPS�HQWUDQFH�DW�
WKH� FRUQHU�RI� DQ� H[WHQGHG�7KLUG�$YHQXH� DQG�)LUVW� 6WUHHW�DQG�ZRUNLQJ� WRZDUG� WKH�EDQNV�RI� WKH�
FUHHN���$W�WKLV�WLPH�WKHUH�ZHUH�VSRUWV�ILHOGV�RQ�WKH�LVODQG�ZKHUH�WKH�SLQHDSSOH�IDUP�XVH�WR�EH���7KH�
4XHHQV�5RDG�FURVVLQJ�KDG�EHHQ�EXLOW�WR�UHSODFH�WKH�ROG�6DQG\�&URVVLQJ�FDXVHZD\��SDUWO\�SRQGLQJ�
WKH�UHPQDQW�WLGDO�FKDQQHOV�LQ�%LFHQWHQQLDO�3DUN���
�
(YHQ� WKRXJK� WKH� QDWXUDO� FUHHN� HQYLURQPHQW� KDG� EHHQ� VHYHUHO\� GDPDJHG� E\� ODQG� UHFODPDWLRQ�� D�
PRVW�VLJQLILFDQW�IDFWRU�RI�FKDQJH�RFFXUUHG�LQ�WKH�HDUO\�����
V�ZLWK�WKH�EXLOGLQJ�RI�WKH�4XHHQV�5RDG�
OHYHH�EDQN���7KH�OHYHH�UDQ�SDUDOOHO�WR�4XHHQV�5RDG�DFURVV�%LFHQWHQQLDO�3DUN�WR�5RRQH\V�%ULGJH�
�)LJXUHV���DQG�������)RU�WKH�ILUVW�WLPH��WKLV�SURYLGHG�WKH�FLW\�FHQWUH�ZLWK�HIIHFWLYH�IORRG�FRQWURO�IURP�
DQ\�RYHUIORZ�IURP�5RVV�5LYHU���$W�WKH�VDPH�WLPH�5RVV�&UHHN�ZDV�FXW�RII�SHUPDQHQWO\�IURP�5RVV�
5LYHU�DQG�EHFDPH�D�VHSDUDWH�WLGDO�HVWXDU\���
�
%\� WKH� HDUO\� ����
V� WKH�0RQNH\� ,VODQG� DUHD� KDG� EHHQ� ILOOHG� EXW� VRPH� ILQLVKLQJ�ZRUN� FRQWLQXHG�
DURXQG�WKH�FUHHN�VLGH�RI�&LYLF�7KHDWUH��)LJXUH������7KH�KRXVHV�DURXQG�WKH�LVODQG�LQOHW�KDG�JRQH���
%RXQGDU\�6WUHHW�ZDV�FRPSOHWHG��MRLQLQJ�5DLOZD\�$YHQXH�ZLWK�&KDUWHUV�7RZHUV�5RDG�DQG�FURVVLQJ�
5RVV�&UHHN�DV�D�FDXVHZD\�SRQGLQJ�WKH�XSSHU�UHDFKHV�RI�WKH�FUHHN��3ODWH�����
�
,Q� ������ &\FORQH� $OWKHD� FDXVHG� FRQVLGHUDEOH� GDPDJH� WR� 7RZQVYLOOH� FUHDWLQJ� D� KXJH� PDVV� RI�
YHJHWDWLRQ�DQG�EXLOGLQJ�PDWHULDO�UHIXVH�� �&RQVHTXHQWO\�� WKH�DUHD�DURXQG�WKH�PRXWK�RI�:RROFRFN�
6WUHHW�&DQDO�DQG�WKH�-RKQ�+HUEHUW�6SRUWV�)LHOG�ZDV�ILOOHG�ZLWKLQ�D�PDWWHU�RI�PRQWKV���7RZQVYLOOH
V�
QHZ�JHQHUDO�GXPS�EHFDPH�WKH�SDUN�DUHD�SDUDOOHO� WR�3KLOS�6WUHHW�� �%\������ WKH�:RROFRFN�6WUHHW�
&DQDO�ZDV�FRPSOHWHG��ZRUN�RQ�WKH�&LYLF�7KHDWUH�EHJXQ��DQG�DOO�ROG�GXPS�VLWHV�KDG�EHFRPH�ZHOO�
JUDVVHG���0RVW�RI�WKH�3KLOS�6WUHHW�SDUN�DUHD�KDG�EHHQ�ILOOHG��ZLWK�WKH�H[FHSWLRQ�RI�WKH�DUHD�DURXQG�
4XHHQV�5RDG���7KH�QHZ�7RZQVYLOOH��GXPS�KDG�EHJXQ�RQ�WKH�ULYHU�VLGH�RI�6DQG\�&URVVLQJ�ZLWK�WKH�
JHQHUDO�HQWUDQFH�EHLQJ�IURP�)LIWK�6WUHHW��)LJXUH������)LOOLQJ�KDG�WDNHQ�SODFH�XS�WR�WKH�OHYHH�EDQN�
FRYHULQJ� DOO� WKH� ROG� FUHHN� FKDQQHOV�� $� SRQGHG� DUHD� KDG� EHHQ� GXJ� H[SDQGLQJ� WKH� VKDSH� RI� WKH�
RULJLQDO�FUHHN��3ODWH������7KH�H[FDYDWHG�VRLO�ZDV�XVHG�WR�FRYHU�UHIXVH�ILOO�DQG�WKH�UHVXOWDQW�SRQG�ZDV�
LQWHQGHG�WR�EH�D�PRGHO�ERDW�UHFUHDWLRQ�DUHD����
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%\�WKH�HDUO\�����
V�WKH�&LYLF�7KHDWUH�ZDV�FRPSOHWHG�DQG�WKH�GXPS�DW�%LFHQWHQQLDO�3DUN�KDG�ILOOHG�
WR� WKH� KHLJKW� RI� WKH� OHYHH� ZDOO� IURP� WKH� MXQFWLRQ� RI� 4XHHQV� 5RDG� DQG� &OD\WRQ� 6WUHHW� WR� WKH�
5RRQH\V�%ULGJH�HQG�� �'XPSLQJ�FRQWLQXHG�RQ�WRS�RI� WKH� ILOO� WR� IRUP�D�KLOO�ZKLFK�ZDV�FRPSOHWHG�
DURXQG�WKH�ODWH�����
V��3ODWH������7KH�KLOO�QRW�RQO\�SURYHG�WR�EH�D�FRQYHQLHQW�PHDQV�RI�GLVSRVLQJ�RI�
D�JUHDWHU�DPRXQW�RI�UXEELVK�EXW�ZDV�DOVR�LQWHQGHG�WR�EH�D�YLHZLQJ�VLWH�IRU�D�QXPEHU�RI�VSRUWV�ILHOGV�
WKDW�ZHUH�SODQQHG�IRU�WKH�DUHD��)LJXUH�����
�
7KH�VKDSH�RI�WKH�FUHHN�WRGD\�LV�WKH�VDPH�DV�WKDW�IRUPHG�LQ��������7KH�DUHDV�WKDW�ZHUH�XVHG�DV�GXPS�
VLWHV�DUH�QRZ�ZHOO�JUDVVHG�DQG�VHYHUDO�SDUNODQG�DUHDV�KDYH�EHHQ�SODQWHG�RXW��DOWKRXJK�WKH�PDMRULW\�
RI�WKHVH�DUHDV�UHPDLQ�DV�RSHQ�VSDFHV�ZLWK�OLWWOH�RU�QR�UHFUHDWLRQDO�RU�DHVWKHWLF�YDOXH���$SDUW�IURP�
WKH�&LYLF�7KHDWUH��DQG�WKH�VPDOO�0RGHO�(QJLQHHUV�)XQ�3DUN��WKHUH�KDYH�EHHQ�QR�FRQVWUXFWLRQV�EXLOW�
LQ�FORVH�SUR[LPLW\�WR�WKH�FUHHN�VLQFH�WKH�HDUO\�����
V��
�
,Q� VXPPDU\�� WKH�PDMRU� ODQG�XVH� LQIOXHQFHV�RQ� WKH�FKDUDFWHU�RI�5RVV�&UHHN�IURP�/RZWKV�%ULGJH�
XSVWUHDP�DUH�WKH�VHULHV�RI�ODQG�ILOO�GXPSV�IURP�'HDQ�6WUHHW�3DUN�WR�%LFHQWHQQLDO�3DUN��)LJXUH�����
WKH�FRQVWUXFWLRQ�RI�WKH�4XHHQV�5RDG�OHYHH�ZKLFK�FXW�RII�WLGDO�IORZ�IURP�WKH�5RVV�5LYHU��DQG�WKH�
EXLOGLQJ�RI�WKH�%RXQGDU\�6WUHHW�DQG�4XHHQV�5RDG�FDXVHZD\V��
�
�
�����7KH�&DXVHZD\V�DQG�7LGDO�+\GURG\QDPLFV�
�
$V�DQ�HVWXDU\��WKH�K\GURORJLFDO�DQG�HFRORJLFDO�IXQFWLRQLQJ�RI�5RVV�&UHHN�DUH�VWURQJO\�GHSHQGHQW�RQ�
WLGDO�FLUFXODWLRQ���7KH�7RZQVYLOOH�UHJLRQ�H[SHULHQFHV�D�PHVRWLGDO�UHJLPH��L�H��WLGH�UDQJH�RQ�QRUPDO�
VSULQJ� WLGHV� LV�EHWZHHQ����P��ZLWK�WKH�DFWXDO�WLGH�UDQJH�EHLQJ�IURP�����P�DW�PHDQ� ORZ�ZDWHU�WR�
����P�DW�PHDQ�KLJK�ZDWHU�VSULQJ�WLGHV��
�
6XUYH\�ZRUN�ZDV�XQGHUWDNHQ�WR�WDNH�DFFXUDWH�KHLJKW�UHDGLQJV�RI�4XHHQV�5RDG�DQG�6DQG\�&URVVLQJ�
FDXVHZD\V�DQG�FXOYHUWV�� �'DWD�ZDV�DOVR�REWDLQHG�IURP�WKH�7RZQVYLOOH�&LW\�&RXQFLO
V�(QJLQHHULQJ�
DQG� 6XUYH\� PDSV�� � 7LGDO� LQIRUPDWLRQ� ZDV� WDNHQ� IURP� WKH� ����� 7LGH� DQG� %RDWLQJ� *XLGH��
4XHHQVODQG�'HSDUWPHQW�RI�7UDQVSRUW��
�
7KH�WLGDO� UHJLPH� LV� LQWHUUXSWHG�E\�D�VHULHV�RI�URDGV�DQG�FDXVHZD\V�ZKLFK�GLYLGH� WKH�FUHHN�LQWR���
EDVLQV��
�
� %DVLQ���&OHYHODQG�%D\�WR�%RXQGDU\�6WUHHW�FDXVHZD\�
� %DVLQ���%RXQGDU\�6WUHHW�FDXVHZD\�WR�4XHHQV�5RDG�FDXVHZD\�
� %DVLQ���4XHHQV�5RDG�FDXVHZD\�WR�6DQG\�&URVVLQJ�FDXVHZD\�
� %DVLQ���6DQG\�&URVVLQJ�FDXVHZD\�WR�%LFHQWHQQLDO�3DUN�
�
%DVLQV�������DQG���DUH�HVVHQWLDOO\�SRQGHG�DUHDV�ZKLOH�%DVLQ���LV�XQUHVWULFWHG�DQG�IORZV�IUHHO\�LQWR�
&OHYHODQG� %D\�� � &RQQHFWLRQV� EHWZHHQ� WKHVH� EDVLQV� DUH�PDLQWDLQHG� WKURXJK� D� VHULHV� RI� FXOYHUWV���
7KUHH����P�UHLQIRUFHG�FRQFUHWH�SLSHV��5&3��IRUP�WKH�FXOYHUWV�XQGHU�%RXQGDU\�6WUHHW��3ODWH�����
WZR����P�5&3V�XQGHU�4XHHQV�5RDG��DQG�RQH�����P�5&3�XQGHU�6DQG\�&URVVLQJ���:DWHU�IORZV�LQWR�
%DVLQ���ZKHQ�WKH�WLGH�OHYHO�UHDFKHV����P��%DVLQ���DW�D�WLGH�OHYHO�RI����P�DQG�%DVLQ���DW�D�WLGH�OHYHO�
RI�����P���:DWHU�IORZV�RYHU�WKH�6DQG\�&UHHN�FDXVHZD\�DW�D�WLGDO�OHYHO�RI�����P��)LJXUH������7KH�WLGH�
FKDUWV�LQGLFDWH�WKDW�IRU�ö�RI�WKH�\HDU�WKH�WLGH�ZLOO�DFWXDOO\�IORZ�LQ�DQG�RXW�RI�%DVLQ���ZKLOH�IRU�WKH�
UHPDLQLQJ�ô�RI�WKH�\HDU�WKH�IORZ�ZLOO�RQO\�UHDFK�%DVLQ�����2QO\�IRU�D�IHZ�GD\V�SHU�\HDU�ZLOO�WKHUH�EH�
QR�IORZ�SDVW�%DVLQ����
�
�
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�����&XUUHQW�/DQG�8VH�
�
$V�5RVV� &UHHN� LV� D� WLGDO� HVWXDU\� WKH� 3RUW�$XWKRULW\� KDV� IXOO� MXULVGLFWLRQ� RI� WKH� ZDWHUZD\� IURP�
&OHYHODQG�%D\�WR�%LFHQWHQQLDO�3DUN���+RZHYHU��WKH�DGMDFHQW�ODQG�KDV�D�QXPEHU�RI�GLIIHUHQW�ODQG�
WHQXUHV���7KH�3RUW�ODQGV��WKH�UDLO�\DUGV��DQG�VRPH�RWKHU�VHUYLFH�IDFLOLWLHV�DUH�RQ�6WDWH�*RYHUQPHQW�
ODQG���0RVW�RI�WKH�FRPPHUFLDO�DQG�UHVLGHQWLDO�DUHDV�DUH�XQGHU�WKH�MXULVGLFWLRQ�RI�7RZQVYLOOH�&LW\�
&RXQFLO���
�
7KH� 5RVV� &UHHN� DUHD� LV� GRPLQDWHG� E\� IRXU� PDMRU� ODQG� XVHV�� QDPHO\� WKH� 7RZQVYLOOH� 3RUW� DQG��
DVVRFLDWHG�LQGXVWULHV��WKH�&HQWUDO�%XVLQHVV�'LVWULFW��WKH�QRUWK�DQG�VRXWK�EDQN�5DLO�<DUGV��DQG�WKH�
5HVLGHQWLDO�$UHDV���7KUHH�VHSDUDWH�ODQG�XVH�DUHDV�FDQ�EH�UHFRJQLVHG�DORQJ�WKH�FUHHN��
�
� $UHD��� H[WHQGLQJ�IURP�&OHYHODQG�%D\�WR�/RZWKV�%ULGJH�DQG�GRPLQDWHG�E\�WKH�SRUW�DQG�WKH�

FHQWUDO�EXVLQHVV�GLVWULFW��
�
� $UHD��� H[WHQGLQJ�IURP�/RZWKV�%ULGJH�WR�%RXQGDU\�6WUHHW�DQG�GRPLQDWHG�E\�WKH�UDLO�\DUGV��
�
� $UHD��� H[WHQGLQJ� IURP� %RXQGDU\� 6WUHHW� WR� 5RVV� 5LYHU� DQG� SUHGRPLQDQWO\� UHVLGHQWLDO�

LQFOXGLQJ�WKH�VXEXUEV�RI�+HUPLW�3DUN�DQG�5DLOZD\�(VWDWH��
�
,Q� WKLV� UHSRUW� HDFK� DUHD� KDV� EHHQ� PDSSHG� DQG� WKH� FXUUHQW� 7RZQVYLOOH� &LW\� &RXQFLO� 3ODQQLQJ�
6FKHPH� =RQHV� KDYH� EHHQ� LQFRUSRUDWHG� WR� VKRZ� WKH� H[LVWLQJ� ODQG�XVH� DQG� OLNHO\� W\SH� RI�
GHYHORSPHQW�� 7KH� &LW\� &RXQFLO� KDV� ILQDOLVHG� D� GUDIW� 3ODQQLQJ� 6FKHPH� ZKLFK� ZLOO� UHSODFH� WKH�
H[LVWLQJ������3ODQQLQJ�6FKHPH�� � ,W� LV�DQWLFLSDWHG�WKDW�WKH�GUDIW�SODQ��ZKLFK�LQFOXGHV�WKH�FRXQFLO
V�
ILUVW�6WUDWHJLF�3ODQ��ZLOO�EH�JD]HWWHG�VKRUWO\���)LJXUHV������VKRZ�H[LVWLQJ�]RQLQJ�RI�WKHVH�ODQGV�ZKLOH�
)LJXUHV�������VKRZ�WKH�]RQLQJV�XQGHU�WKH������GUDIW�3ODQQLQJ�6FKHPH���7KH�SULQFLSDO�DLP�RI�WKH�
GUDIW�3ODQQLQJ�6FKHPH�LV�WR�SURYLGH�JXLGDQFH�IRU�IXWXUH�GHYHORSPHQW�VR�WKDW�����FRPPXQLW\�EHQHILWV�
DUH�PD[LPLVHG�ZKLOH�DW�WKH�VDPH�WLPH�PHHWLQJ�WKH�FRPPXQLW\�H[SHFWDWLRQ�IRU�WKH�SUHVHUYDWLRQ�DQG�
LPSURYHPHQW�RI� LWV�DPHQLW\�DQG�DFFHVV� WR�DQG�WKH�SURYLVLRQ�RI�FRPPXQLW\� IDFLOLWLHV�� �7RZQVYLOOH�
&LW\�&RXQFLO�����D����7KH�DLPV�RI�WKH�3ODQQLQJ�6FKHPH�LQFOXGH��HQFRXUDJLQJ�JURZWK�DQG�SURJUHVV�
ZKLOH�VDIHJXDUGLQJ�DQG�SURWHFWLQJ�WKH�HQYLURQPHQW��HQVXULQJ�WKH�FLW\�LV�DQ�DWWUDFWLYH��SODFH�WR�OLYH��
ZRUN��DQG�UHFUHDWH��SUHVHUYLQJ�WKH�GRPLQDQW�YLVXDO�IHDWXUHV�RI�WKH�FLW\�DQG�XSJUDGLQJ�WKH�JHQHUDO�
DSSHDUDQFHV��DQG�FRQWLQXLQJ�WKH�LPSURYHPHQW�RI�WKH�SK\VLFDO�HQYLURQPHQW��
�
�������$UHD����)LJXUH����
�
7KH�PDMRULW\�RI� ODQG�DGMDFHQW�WR� WKH�FUHHN�LQ�$UHD��� LV�6WDWH�*RYHUQPHQW�RZQHG�DQG�XQGHU�WKH�
MXULVGLFWLRQ�RI�WKH�7RZQVYLOOH�3RUW�$XWKRULW\��)LJXUH�������+RZHYHU��WKH�&RXQFLO
V�3ODQQLQJ�6FKHPH�
=RQLQJ��SURYLGHV�JXLGDQFH�IRU�D�QXPEHU�RI�GLIIHUHQW�W\SHV�RI�GHYHORSPHQW�WKDW�DUH�FRPSDWLEOH�ZLWK�
WKH�DLPV�RI�WKH�VFKHPH���,W�LV�QRW�PDQGDWRU\�IRU�WKH�3RUW�$XWKRULW\�WR�IROORZ�WKLV�]RQLQJ��DOWKRXJK�
LQ�PRVW�FDVHV�WKHUH�DUH�QR�FRQIOLFWV�RI�LQWHUHVWV���
�
%HVLGH� WKH� VSHFLDOO\� ]RQHG�3RUW� ODQG�� WKH�RWKHU�PDMRU� ODQG�XVH�]RQHV� LQ� WKLV�DUHD�DUH� WKH� WRXULVW�
IDFLOLWLHV�VXFK�DV�VKRSV��FOXEV��UHVWDXUDQWV��PXVHXPV��DQG�VHUYLFHV���3DUWLFXODU�'HYHORSPHQW���]RQH�
�ZLWKLQ� WKH� 7RZQVYLOOH� &LW\�&RXQFLO� 3ODQQLQJ� 6FKHPH�� LV� WKH� )LVKHUPDQ�:KDUI� UHVWDXUDQWV� DQG�
HQWHUWDLQPHQW� DUHD� DQG� 3DUWLFXODU� 'HYHORSPHQW� �� ]RQH� LV� WKH� 0XVHXP�� 2PQLPD[� 7KHDWUH��
$TXDULXP��)HUU\�7HUPLQDO��VKRSV�DQG�VHUYLFHV���7KHUH�DUH�EXLOGLQJ�DOORWPHQWV�VWLOO�GHVLJQDWHG�IRU�
&HQWUDO�3DUN�ZKLFK�UHPDLQ�IURP�WKH�RULJLQDO�VXEGLYLVLRQ�SDWWHUQV���)LJXUH����GHWDLOV�WKH�7RZQVYLOOH�
&LW\�&RXQFLO�3ODQQLQJ�6FKHPH�DQG�VKRZV�WKHVH�DOORWPHQWV�� �7KH�DOORWPHQWV�ZLOO�QRW�DSSO\�DV�WKH�
3DUN�LV�H[SHFWHG�WR�UHPDLQ�2SHQ�6SDFH��
�
:LWKLQ� WKH� GUDIW� 3ODQQLQJ� 6FKHPH� IRU� 7RZQVYLOOH� WKHUH� DUH� VSHFLDO�'HYHORSPHQW� &RQWURO� 3ODQ�
�'&3��$UHDV���7KHVH�DUHDV�KDYH�GHWDLOHG�SODQQLQJ�FRQWUROV�DSSOLHG�WR�WKHP�DV�WKH\�DUH�SDUWV�RI�WKH�
FLW\�ZKLFK�������ZDUUDQW�SDUWLFXODU�FRQVLGHUDWLRQ�GXH�WR�WKH�VSHFLDO�FLUFXPVWDQFH�RU�FRPSOH[�QDWXUH�
RI�WKH�SODQQLQJ�LVVXHV���7RZQVYLOOH�&LW\�&RXQFLO�����D����7ZR�VXFK�DUHDV�DGMDFHQW�WR�WKH�FUHHN�DUH�
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WKH�5RVV�&UHHN�'&3�1R�����ZKLFK�H[WHQGV�DORQJ� WKH�FUHHN� IURP�*HRUJH�5REHUWV�%ULGJH� WR� WKH�
KDUERXU�EUHDNZDWHU��DQG�WKH�6RXWK�7RZQVYLOOH�'&3�1R�����IURP�/RZWKV�%ULGJH�WR�$UFKHU�6WUHHW���
7KH�6RXWK�7RZQVYLOOH�'&3�1R����KDV�EHHQ�SUHSDUHG�WR�SURYLGH�JXLGDQFH�IRU�WKH�%XLOGLQJ�%HWWHU�
&LWLHV�SODQV��VHH�6HFWLRQV�������DQG���������
�
6RPH�RI� WKH�REMHFWLYHV�RI�WKH�5RVV�&UHHN�'&3�RI�SDUWLFXODU� LQWHUHVW�WR�WKLV�VWXG\�DUH��WR�HQVXUH�
JUHDWHU�SHGHVWULDQ�DFFHVV�WR�DQG�DORQJ�WKH�EDQNV�RI�WKH�FUHHN��WR�SUHVHUYH��DV�IDU�DV�SRVVLEOH��WKH�XVH�
RI�ZDWHU�IURQW�ORWV�IRU�PDULQH�GHSHQGHQW�XVHV��DQG�WR�HQKDQFH�WKH�LPDJH�RI�WKH�FLW\�E\�ODQGVFDSLQJ��
VWUHHWVFDSLQJ��FRQWURO�RI�VLJQDJH��DQG�DUFKLWHFWXUDO�VW\OH��
�
�������$UHD����)LJXUH����
�
7KLV�DUHD�KDV�RQO\�WZR�ODQG�XVH�W\SH�]RQHV��6SHFLDO�3XUSRVH�DQG�2SHQ�6SDFH���7KH�6SHFLDO�3XUSRVH�
DUHDV�DUH�6WDWH�*RYHUQPHQW�ODQG�DQG�EHORQJ�WR�WKH�QRUWKHUQ�UDLO�\DUGV�DQG�WKH�PDLQWHQDQFH�\DUGV��
�7KH�2SHQ�6SDFHV�DUH�PRVWO\�SDUN�DUHDV��VXFK�DV�5HLG�3DUN��DQG�DUH�XQGHYHORSHG�H[FHSW�IRU�WKH�
SDUN�ZHVW�RI�:RROFRFN�6WUHHW�&DQDO�ZKLFK�LV�ZHOO�PDLQWDLQHG���&LYLF�7KHDWUH��LQ�5HLG�3DUN��LV�WKH�
RQO\�PDMRU� VWUXFWXUH� RQ� SDUN� ODQGV�� � 7KHVH� GHWDLOV� DUH� SUHVHQWHG� LQ� )LJXUH� ���ZKLFK� VKRZV� WKH�
FRPSOHWH�WRZQ�SODQQLQJ�VFKHPH�IRU�WKLV�DUHD��
�
�������$UHD����)LJXUH�����
�
7KH� RQO\� ODQG�XVH� ]RQLQJ� LQ� WKLV� DUHD� LV� SXEOLF�2SHQ� 6SDFH� ZKLFK� LV� VXUURXQGHG� E\� UHVLGHQWLDO�
GHYHORSPHQW�� � 0RVW� RI� WKHVH� DUHDV� DUH� RSHQ� JUDVVHG� ILHOGV� RI� OLWWOH� UHFUHDWLRQDO� RU� RWKHU�
GHYHORSPHQW�� �7KH�H[FHSWLRQ� IRU� UHFUHDWLRQ� LV� WKH� VSRUWV� ILHOG�DGMDFHQW� WR�%URGLH�6WUHHW�DQG�WKH�
0RGHO�(QJLQHHUV�)XQ�3DUN�QH[W�WR�7RZQVYLOOH�6WDWH�+LJK�6FKRRO�� � �$JDLQ�WKHUH�DUH�PDQ\�KRXVH�
DOORWPHQWV�PDUNHG� LQ�IRU�DOO�WKH�SXEOLF�RSHQ�VSDFH�DUHDV��OHIW�RYHU�IURP�WKH�VXEGLYLVLRQ�SDWWHUQV���
7KLV�LV�DQ�XQOLNHO\�W\SH�RI�GHYHORSPHQW�LQ�WKHVH�DUHDV�DV�WKH\�DUH�DOO�ROG�GXPS�VLWHV���7KH�GHWDLO�RI�
WKHVH�DUHDV�LV�VKRZQ�LQ�D�FRS\�RI�WKH�SUHVHQW�WRZQ�SODQQLQJ�VFKHPH�PDS�LQ�)LJXUH�����
�
7KH�2SHQ�6SDFH�LV�WKH�SDUNODQG�RI�%LFHQWHQQLDO�3DUN�ZKLFK�LV�PRVWO\�XQGHYHORSHG��2SHQ�6SDFH�
DUHDV�KDYH�UHVWULFWLRQ�RQ�VSRUWV�DFWLYLWLHV���7KHUH�DUH�GHVLJQDWHG�VWUHHW�DQG�KRXVLQJ�EORFNV�VRXWK�RI�
6RRQLQJ� 6WUHHW�� � 7KHVH� DUH� QR� ORQJHU� UHOHYDQW� DV� WKH� SRQG� ZRXOG� KDYH� WR� EH� ILOOHG� LQ� DQG� WKH�
KRXVLQJ�EORFNV�PD\�EH�WRR�FORVH�WR�WKH�ROG�GXPSLQJ�DUHD��)LJXUH������
�
�����3UHVHQW�5HFUHDWLRQDO��$HVWKHWLF�DQG�(GXFDWLRQDO�9DOXH�
�
�������5HFUHDWLRQDO�9DOXH�
�
0RVW�RI� WKH�SUHVHQW�UHFUHDWLRQ�XVHV�DUH�PHQWLRQHG�LQ�WKH�FRPPXQLW\�XVH�VXUYH\��VHH�6HFWLRQ������
$FWLYLWLHV�WKDW�DUH�SRSXODU�DURXQG�WKH�FUHHN�LQFOXGH�ZDONLQJ��MRJJLQJ��UHVWLQJ��SLFQLFV��EDLW�ILVKLQJ�
DQG�URG�ILVKLQJ���%DLW�ILVKLQJ�LV�PRVWO\�XQGHUWDNHQ�IURP�%LFHQWHQQLDO�3DUN�WR�/RZWKV�%ULGJH��3ODWH�
���� � 5RG� ILVKLQJ� LV� FRQGXFWHG� DORQJ� WKH� OHQJWK� RI� WKH� FUHHN� LQFOXGLQJ� WKH� SRQGHG� DUHD� DW�
%LFHQWHQQLDO�3DUN���
�
7KHUH�DUH�IRXU�IRUPDO�SDUNV�DORQJ�5RVV�&UHHN���/HQQRQ�'ULYH�KDV�D�VPDOO�SDUN�GLUHFWO\�RXWVLGH�WKH�
PDLQ�HQWUDQFH�WR�WKH�3RUW���7KLV�LV�D�SRSXODU�VSRW�IRU�SDUNLQJ�D�FDU��KDYLQJ�OXQFK��DQG�URG�ILVKLQJ���
7KH� VPDOO� SDUN� QH[W� WR�)LVKHUPDQV�:KDUI� LV�ZHOO� NHSW� DQG�KDV� D� IHZ�SDUN�EHQFKHV�� EXW� LV� XVHG�
LQIUHTXHQWO\���+DQUDQ�DQG�&HQWUDO�3DUNV�DUH�ZHOO�XVHG�E\�$ERULJLQHV�DV�PHHWLQJ�DQG�UHVWLQJ�SODFHV��
DOWKRXJK�WKHUH�DUH�YHU\�IHZ�IDFLOLWLHV�DSDUW�IURP�WRLOHWV�DQG�D�VKHOWHU�DW�+DQUDQ�3DUN���7KH�9LFWRULD�
%ULGJH�HQG�RI�+DQUDQ�3DUN�LV�D�SRSXODU�VSRW��SDUWLFXODUO\�DURXQG�OXQFKWLPH��
�
7KH� LQIRUPDO� SDUNODQGV� IURP� WKH� UDLO� \DUGV� WR�%LFHQWHQQLDO� 3DUN� KDYH� QR� UHFUHDWLRQDO� IDFLOLWLHV���
5HLG�3DUN� LV� QRW� IHQFHG�� EXW� WKH�SDUN�DUHDV�XSVWUHDP� IURP�%RXQGDU\�6WUHHW� DUH�SROH� IHQFHG� WR�
SUHYHQW�YHKLFXODU�DFFHVV���%LFHQWHQQLDO�3DUN�FDQ�EH�DFFHVVHG�E\�YHKLFOHV�IURP�4XHHQV�5RDG�VSRUWV�
ILHOGV�DQG�FRQVHTXHQWO\�WKHUH�KDV�EHHQ�PXFK�WUDFN�GDPDJH��HVSHFLDOO\�DURXQG�WKH�WRS�RI�WKH�KLOO���
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7KHUH�DUH�VRPH�UXEELVK�ELQV�DQG�ZDWHU�WDSV�LQ�WKH�LQIRUPDO�SDUNV�EXW�QR�VKHOWHUV��VHDWV��WDEOHV�RU�
EDUEHFXH�DUHDV���
)LJXUH����&XUUHQW�]RQLQJ�DQG�ODQG�XVH�DURXQG�5RVV�&UHHN���$UHD���
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)LJXUH����&XUUHQW�]RQLQJ�DQG�ODQG�XVH�DURXQG�5RVV�&UHHN���$UHD���
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)LJXUH�����&XUUHQW�]RQLQJ�DQG�ODQG�XVH�DURXQG�5RVV�&UHHN���$UHD���
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)LJXUH����������'UDIW�SODQQLQJ�VFKHPH�]RQLQJ�PDS���$UHD���
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)LJXUH����������'UDIW�SODQQLQJ�VFKHPH�]RQLQJ�PDS���$UHD���
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)LJXUH����������'UDIW�SODQQLQJ�VFKHPH�]RQLQJ�PDS���$UHD���
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�������$HVWKHWLFV�
�
0XFK�RI� WKH� EXLOW� HQYLURQPHQW� DURXQG� WKH� FHQWUDO� FLW\� DUHD�RI� WKH� FUHHN� KDV� OLWWOH� DUFKLWHFWXUDO�
UHODWLRQVKLS�WR�WKH�ZDWHUZD\���0DQ\�EXLOGLQJV�DQG�LQGXVWU\��ZKLOH�QR�GRXEW�SUDFWLFDO��H[KLELW�OLWWOH�
DWWUDFWLYHQHVV�DQG�KDYH�PDGH�VFDQW�DWWHPSW�WR�ODQGVFDSH�WKH�VXUURXQGLQJV��WKH�FXUUHQW�H[FHSWLRQV�
EHLQJ� WKH�5LYHU�4XD\V�EXLOGLQJ�DUHD��3ODWH����� WKH�)HUU\�7HUPLQDO�DORQJ�6LU�/HVOLH�7KLHVV�'ULYH��
DQG�)LVKHUPDQV�:KDUI��3ODWH����� �0XFK�RI�WKH�LQQHU�FLW\� ODQGVFDSH�LV�FKDUDFWHULVHG�E\�GLUW\�DQG�
VWDUN� FDU� SDUN� DUHDV�� KDUG� XQDWWUDFWLYH� EXLOGLQJ� VKDSHV� DQG� OLQHV�� EDUH�DQG� GLODSLGDWHG� FRQFUHWH�
FUHHN�EDQN�ZDOOV��DQG�QRQ�ODQGVFDSHG�SDWKZD\V�RU�JUDVVHG�VWULSV��3ODWHV���������� �2QO\� WKH�VPDOO�
VWDQGV�RI�PDQJURYHV�SURYLGH�VRPH�UHVSLWH�IURP�WKH�KDUG�DQG�XJO\�OLQHV�RI�WKH�URFN�DQG�FRQFUHWH�
ZDOOV�RI�WKH�FUHHN��
�
7KH�UDLO�\DUGV�DUH�D�YHU\�XQDWWUDFWLYH��KHDYLO\�LQGXVWULDO�ODQG�XVH���7KH�EXLOGLQJV��UDLO�OLQHV��UXEEOH�
DQG� ILOO� SURYLGH� DQ� XJO\� YLVWD� WR� WKH� FUHHN� VXUURXQGV� �3ODWH� ����� �1R�DWWHPSW�KDV�EHHQ�PDGH�DW�
EHDXWLILFDWLRQ�RU�ODQGVFDSLQJ���7KHVH�DVSHFWV�ZLOO�EH�JUHDWO\�LPSURYHG�E\�WKH�SODQQHG�UHORFDWLRQ�RI�
WKH� UDLO� \DUGV� DQG� UHGHYHORSPHQW� RI� WKH� VLWH� LQWR� DWWUDFWLYH� UHVLGHQWLDO�� FRPPHUFLDO�� DQG�
UHFUHDWLRQDO�ODQG�XVH��
�
9HU\� OLWWOH�DWWHPSW�KDV�EHHQ�PDGH�WR�FRQVHUYH�DQG�HQKDQFH�WKH�QDWXUDO�EHDXW\�RI�WKH�FUHHN�DV�D�
ZKROH� RU� LPSURYH� WKH� ODUJH� DUHDV� RI� JUDVVHG� RSHQ� VSDFHV�� � 3DUN� ODQGVFDSLQJ� E\� FOXPS� RU� VWULS�
SODQWLQJ�RI�QDWLYH�WUHHV�KDV�EHHQ�SUDFWLFHG�XSVWUHDP�RI�/RZWKV�%ULGJH���3ODQWLQJ�EHKLQG�WKH�&LYLF�
7KHDWUH� LV� IRU� WKH� SXUSRVH� RI� VFUHHQLQJ� RXW� WKH� UDLO� \DUGV� DQG� WKH� WUDLQV� RQ� WKH� QRUWKHUQ� OLQH���
&OXPS�SODQWLQJV�DURXQG�WKH�SRQG�DW�%LFHQWHQQLDO�3DUN�SURYLGH�DQ�DWWUDFWLYH�VHWWLQJ��3ODWH������
�
�������(GXFDWLRQDO�9DOXH�
�
7KHUH�DUH�D�QXPEHU�RI�VFKRROV�ZLWKLQ�HDV\�DFFHVV�WR�5RVV�&UHHN��L�H��7RZQVYLOOH�6WDWH�+LJK�6FKRRO��
6RXWK� 7RZQVYLOOH� 6WDWH� 6FKRRO�� 5DLOZD\� (VWDWH� 6WDWH� 6FKRRO��� � 2QO\� 7RZQVYLOOH�+LJK� 6FKRRO� LV�
NQRZQ�WR�KDYH�DFWLYHO\�XVHG�WKH�FUHHN�IRU�LWV�HGXFDWLRQDO�DQG�UHFUHDWLRQDO�DFWLYLWLHV���7KH�0DULQH�
6WXGLHV�'HSDUWPHQW�RI�WKH�VFKRRO�KDV�XVHG�WKH�FUHHN�IRU�ERDW�H[HUFLVHV�DQG�VDIHW\�WUDLQLQJ���7KH�
*HRJUDSK\� 'HSDUWPHQW� KDYH� XQGHUWDNHQ� ZDWHU� TXDOLW\� VXUYH\V�� PDQJURYH� VWXGLHV� DQG� OLWWHU�
VXUYH\V���&DQRHLQJ�DFWLYLWLHV�DUH�LQFOXGHG�LQ�WKH�3K\VLFDO�(GXFDWLRQ�SURJUDP�DQG�WKH�:HGQHVGD\�
DIWHUQRRQ�DFWLYLW\�JURXS�DOVR�XVH�WKH�FUHHN�IRU�FDQRHLQJ�DQG�ILVKLQJ���0RVW�RI�WKH�FDQRHLQJ�DFWLYLWLHV�
DUH�KHOG�RQ�%DVLQ���XSVWUHDP�RI�%RXQGDU\�6WUHHW���7KH�7RZQ�+LJK�(QYLURQPHQW�&OXE�SDUWLFLSDWHG�
LQ� WKH������&OHDQ�8S�$XVWUDOLD� FDPSDLJQ�DORQJ� WKH�FUHHN�DQG�UHFRYHUHG����EDJV�RI� OLWWHU�DQG�D�
XWLOLW\�ORDG�RI�KDUG�JDUEDJH�IURP�D����P�VWUHWFK�RI�WKH�FUHHN�IURP�WKH�%RXQGDU\�6WUHHW�FDXVHZD\�
GRZQVWUHDP����
�
�����)XWXUH�/DQG�8VH�
�
�������3ODQV�)RU�)XWXUH�/DQG�8VH�
�
,Q�WKH�ODVW�IHZ�\HDUV��VHYHUDO�SODQV�ZKLFK�SURSRVH�FKDQJHV�WR�WKH�ODQG�XVH�RI�WKH�5RVV�&UHHN�DUHD�
KDYH� EHHQ� SUHVHQWHG� E\� �RU� IRU�� WKH� 7RZQVYLOOH� 3RUW� $XWKRULW\�� 4XHHQVODQG� 5DLO� DQG� WKH�
7RZQVYLOOH�&LW\�&RXQFLO���$�EULHI�VXPPDU\�RI�WKHVH�SODQV�IROORZV��
�
�������7KH�7RZQVYLOOH�3RUW�$XWKRULW\��73$��
�
,Q�-DQXDU\�������WKH�73$�LVVXHG�D�'UDIW�3RUW�3ODQ�ZKLFK�GHWDLOV�D�QXPEHU�RI�VKRUW��PHGLXP�DQG�
ORQJ� WHUP� SURSRVDOV� WR� WKH� \HDU� ������ � 7KH� PRVW� VLJQLILFDQW� RI� WKH� ORQJ� WHUP� SURSRVDOV� LV� WKH�
GHYHORSPHQW�RI�D�QHZ�RXWHU�KDUERXU�ZKLFK�ZLOO�LQYROYH�WKH�UHFODPDWLRQ�RI�ODQG�LQ�&OHYHODQG�%D\�WR�
WKH�HDVW�DQG�WKH�QRUWK��
�
$�QXPEHU�RI�WKH�NH\�VKRUW�WHUP�SURSRVDOV�UHODWH�WR�WKH�IXWXUH�DHVWKHWLF�DQG�UHFUHDWLRQ�YDOXHV�RI�WKH�
5RVV�&UHHN�DUHD���7KH�ILUVW�LV�WKH�GHYHORSPHQW�RI�D�EXIIHU�VWULS��FRPSULVLQJ�KHDY\�ODQGVFDSLQJ�DQG�
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PRXQGLQJ��EHWZHHQ�WKH�SRUW�DQG�UHVLGHQWLDO�DUHDV� LQ�6RXWK�7RZQVYLOOH��7KH�SODQ�DOVR�VWDWHV� WKDW�
�LQFUHDVHG�PDLQWHQDQFH� DQG� SHULPHWHU� SODQWLQJ� �ZKHUH� IHDVLEOH�� ZLOO� EH� XQGHUWDNHQ� WR� LPSURYH�
YLVXDO�DPHQLW\���73$�������S�������7KH�3RUW�$XWKRULW\�QRWHV�LQ�WKH�GUDIW�SODQ�WKDW�DOWKRXJK�WKH\�DUH�
�FRQVFLRXV�RI�LWV�>WKH�SRUW
V@�SUR[LPLW\�WR�WRXULVW�DQG�UHFUHDWLRQ�XVHV�DURXQG�5RVV�&UHHN�����������WKH�
JHQHUDO�SXEOLF�PXVW�UHFRJQLVH�WKDW�WKH�3RUW�LV�DQ�LQGXVWULDO�RSHUDWLRQ�DQG�WKDW�WKHUH�ZLOO�DOZD\V�EH�
YLVXDO�LPSDFWV��SDUWLFXODUO\�ZKHUH�WKH�3RUW�LQWHUIDFHV�ZLWK�WKH�&LW\���73$�������S������
�
6HFRQGO\��WKH�73$�ZLOO�FRQWLQXH�WR�PDLQWDLQ�DQG�FRQWURO�IDFLOLWLHV�VXFK�DV�SXEOLF�ERDW�UDPSV��MHWWLHV�
DQG� VPDOO� KDUERXUV� LQ�5RVV�&UHHN�� EXW� LV�ZRUNLQJ� WRZDUGV� LQWURGXFLQJ�D� �XVHU� SD\�� VWUDWHJ\� IRU�
WKHVH�IDFLOLWLHV�ZKLFK��PRUH�FORVHO\�UHIOHFWV�WKH�FRVWV�RI�SURYLGLQJ�WKHVH�IDFLOLWLHV���73$��������S������
�,W�LV�QRW�FOHDU�ZKHWKHU�DQ\�IHH�V\VWHP�ZRXOG�GLVFRXUDJH�WKH�SUHVHQW�UHFUHDWLRQDO�XVH�RI�WKH�FUHHN��
RU�ZKHWKHU�IHHV�PLJKW�EH�VFDOHG�DFFRUGLQJ�WR�LQFRPH�RI�WKH�XVHUV��
�
7KLUGO\�� WKH�73$� LV�SODQQLQJ� WR� �UDWLRQDOLVH��H[LVWLQJ� ODQGV� LGHQWLILHG�DV�QRQ�VWUDWHJLF�� �7KH\�DUH�
H[SHFWHG�WR�FRPH�XQGHU�WKH�FRQWURO�RI�WKH�7RZQVYLOOH�&LW\�&RXQFLO�ZKHQ�QHZ�OHJLVODWLRQ�LV�HQDFWHG�
WR� UHSODFH� WKH� +DUERXUV� $FW�� ������ � ([LVWLQJ� OHVVHHV� RI� WKHVH� ODQGV� DUH� QRW� H[SHFWHG� WR� EH�
GLVDGYDQWDJHG�E\�WKH�FKDQJH��
�
7KH� UHPDLQLQJ� SURSRVDOV� UHODWH� PDLQO\� WR� GHYHORSPHQWV� UHOHYDQW� WR� WKH� SRUW� RQO\�� RU� QRW�
LPPHGLDWHO\� DIIHFWLQJ� WKH� 5RVV� &UHHN� DUHD�� � 7KH�'UDIW� 3ODQ� ZDV� XQGHU� SXEOLF� UHYLHZ� XQWLO� ���
0DUFK��������$IWHU�FRQVLGHUDWLRQ�RI�WKH�HQVXLQJ�VXEPLVVLRQV��WKH�DPHQGHG�SODQ�ZDV�VXEPLWWHG�WR�
WKH�4XHHQVODQG�*RYHUQPHQW��
�
�������4XHHQVODQG�5DLO�
�
,Q�0DUFK�������4XHHQVODQG�5DLO�DQG�WKH�7RZQVYLOOH�&LW\�&RXQFLO�MRLQWO\�FRPPLVVLRQHG�D�VWXG\�WR�
H[DPLQH�WKH�VLWH�UHGHYHORSPHQW�RSSRUWXQLWLHV�LI�WKH�7RZQVYLOOH�UDLOZD\�\DUGV�ZHUH�PRYHG�IURP�WKH�
FLW\�WR�6WXDUW���7KH�FRQVXOWDQW
V�UHSRUW��7RZQVYLOOH�5DLOZD\�/DQGXVH�6WXG\��ZDV�UHOHDVHG�LQ�-XO\������
�2YH�$UXS�DQG�3DUWQHUV���������7KH�UHSRUW�GHWDLOV�ERWK�IXOO�DQG�SDUWLDO�UHGHYHORSPHQW�FRQFHSWV��
�
7KHUH�DUH�WKUHH�PDLQ�DUHDV�SUHVHQWO\�RFFXSLHG�E\�4XHHQVODQG�5DLO�ZKLFK�ZLOO�EHFRPH�DYDLODEOH�IRU�
UHGHYHORSPHQW�ZKHQ�SUHVHQW�RSHUDWLRQV�DUH�PRYHG�WR�WKH�VXEXUE�RI�6WXDUW���WKH�QRUWKHUQ�EDQN�RI�
5RVV�&UHHN�ZKHUH� WKH� SDVVHQJHU� VWDWLRQ� LV� SUHVHQWO\� ORFDWHG�� WKH� VRXWKHUQ�EDQN�ZKHUH� WKH� FLYLO�
PDLQWHQDQFH�DUHD�FXUUHQWO\�H[LVWV��DQG�WKH�VRXWKHUQ�\DUGV�ZKLFK�DUH�ORFDWHG�VRXWK�HDVW�RI�6DXQGHUV�
6WUHHW��
�
7KH�6WDWH�*RYHUQPHQW�KDV�QRZ�DSSURYHG�WKH�UHORFDWLRQ�SURSRVDO���7KH�UHORFDWLRQ�RI�WKH�QRUWKHUQ�
\DUGV�KDV�DOUHDG\�EHJXQ��DQG�LW� LV�H[SHFWHG�WKDW�WKH�ODQG�ZLOO�EH�FOHDU�E\�WKH�WXUQ�RI�WKH�FHQWXU\���
7KH�UHORFDWLRQ�RI�WKH�PDLQWHQDQFH�\DUGV�LV�SDUW�RI�D�WHQ�\HDU�SODQ��
�
�D���7KH�1RUWKHUQ�5DLO�<DUGV�
�
7KH� UHGHYHORSPHQW�SODQ� IRU� WKLV� DUHD� LQYROYHV�SK\VLFDO� FKDQJHV� WR� WKH�EDQNV�RI� WKH�5RVV�&UHHN�
�VKLIWLQJ�WKH�QRUWKHUQ�EDQN�VRXWK���UHVXOWLQJ�LQ�D�FRQVLGHUDEOH�QDUURZLQJ�RI�WKH�FUHHN��ZLWK�WKH�DLP�
RI�LQFUHDVLQJ�WKH�DPRXQW�RI�ODQG�DYDLODEOH�IRU�GHYHORSPHQW�DV�ZHOO�DV�LPSURYLQJ�YLVXDO�DSSHDO���7KH�
SODQ�DOVR�UHFRPPHQGV�WKH�UHORFDWLRQ�RI�WKH�SDVVHQJHU�VWDWLRQ�WR�D�VLWH�DGMDFHQW�WR�WKH�7RZQVYLOOH�
&LYLF�7KHDWUH��ZLWK�D�VPDOO�SDUW�RI�WKH�DUHD��LQFOXGLQJ�WKH�KLVWRULF�UDLOZD\�VWDWLRQ��EHLQJ�UHWDLQHG�
IRU�XVH�E\�4XHHQVODQG�5DLO��
�
7KH�QRUWK�ZHVWHUQ�DUHD�LV�ORFDWHG�DORQJ�D�PDLQ�URDGZD\��)OLQGHUV�6W���LV�FORVH�WR�WKH�FRPPHUFLDO�
FHQWUH�RI�WKH�FLW\�DQG�KDV�D�QXPEHU�RI�FRQWDPLQDWHG�VLWHV��VHH�6HFWLRQ�������IRU�PRUH�GHWDLO����7KH�
FRQFHSW�IRU�WKLV�DUHD�LQFOXGHV�D�QXPEHU�RI�FRPPHUFLDO�DOORWPHQWV�DORQJ�)OLQGHUV�6WUHHW��ZKLFK�DUH�
FRQVLGHUHG� WR� EH� VXLWDEOH� IRU� OLJKW� LQGXVWULDO� XVH�� VXSSRUW� IDFLOLWLHV�� SHUVRQDO� VHUYLFHV� DQG� IRRG�
RXWOHWV���$�VHUYLFH�URDG�DQG�D�ODQGVFDSHG�EXIIHU�ZLOO�VHSDUDWH�WKH�FRPPHUFLDO�DUHD�IURP�D�PHGLXP�
GHQVLW\� UHVLGHQWLDO� GHYHORSPHQW� WR� WKH� UHDU�� � 7R� WKH� QRUWK�HDVW� D� JURXS� WLWOH� UHVLGHQWLDO�
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GHYHORSPHQW�KDV�EHHQ�LGHQWLILHG�ZKLFK�KDV�WKH�SRWHQWLDO�LQ�VRPH�SDUWV�IRU�KLJKHU�GHQVLW\��EXW�QRW�LQ�
FORVH�SUR[LPLW\�WR�WKH�UDLOZD\�VWDWLRQ���7KH�ZHVWHUQ�SDUW�RI�WKH�DUHD�KDV�EHHQ�LGHQWLILHG�DV�VXLWDEOH�
IRU� UHFUHDWLRQ�� HLWKHU� FRPPHUFLDO�� VXFK� DV� ZDWHU� VSRUWV�� RU� DV� RSHQ� SDUNODQG�� � 7KH� DUHD� FRXOG�
RWKHUZLVH� EH� VXLWDEOH� IRU� FRPPHUFLDO� GHYHORSPHQW� LQFOXGLQJ� SDUNODQG�� � 6LWH� FRQWDPLQDWLRQ�PD\�
OLPLW�XVH�RI�VSHFLILF�DUHDV��
�
�E���7KH�0DLQWHQDQFH�<DUGV�
�
7KLV�DUHD�LV�DOVR�LGHQWLILHG�IRU�PL[HG�GHYHORSPHQW���&RPPHUFLDO�VLWHV�DUH�SURSRVHG�DORQJ�6DXQGHUV�
6WUHHW�ZLWK� ODUJHU�DOORWPHQWV�WR�DFFRPPRGDWH�UHWDLO�VKRZURRPV�DQG�� LI� WKH�QHHG�DULVHV��D�VHUYLFH�
VWDWLRQ���5HVLGHQWLDO�GHYHORSPHQW�LV�DOVR�SURSRVHG�FRQVLVWLQJ�RI��KLJK�TXDOLW\�WRZQKRXVHV�DQG�VPDOO�
XQLW�VW\OH�GHYHORSPHQW�����7RXULVW�DFFRPPRGDWLRQ�LV�SURSRVHG�IRU�WKH�DUHD�LQ�WKH�YLFLQLW\�RI�/RZWKV�
%ULGJH��
�
�F���7KH�6RXWKHUQ�5DLO�<DUGV�
�
,Q�WKLV�DUHD�WKH�ODQG�DORQJ�6DXQGHUV�6WUHHW�LV� LGHQWLILHG�DV�VXLWDEOH�IRU�FRPPHUFLDO�GHYHORSPHQW���
7KH� UHPDLQGHU� RI� WKH� DUHD� LV� SURSRVHG� IRU� ORZ� GHQVLW\� �VLQJOH� GZHOOLQJ� DQG� GXSOH[�� UHVLGHQWLDO�
GHYHORSPHQW��ZLWK�DQ�DUHD�DOVR�VHW�DVLGH�IRU�D�UHWLUHPHQW�YLOODJH��
�
([WHQVLYH�ODQGVFDSLQJ�DQG�RSHQ�VSDFH�DUHDV�DUH�LQFRUSRUDWHG�LQ�WKH�UHGHYHORSPHQW�FRQFHSW�IRU�DOO�
VLWHV�� ZLWK� ��� PHWUH� EXIIHU� ]RQHV� DURXQG� UHPDLQLQJ� UDLOZD\� OLQHV�� � $UHDV� RI� RSHQ� VSDFH� DQG�
SHGHVWULDQ�DQG�ELNH�SDWKV�DUH�SURSRVHG�IRU�WKH�EDQNV�RI�WKH�FUHHN�VR�WKDW�IXOO�SXEOLF�DFFHVV�WR�WKH�
FUHHN�ZLOO�EH�SURYLGHG��
�
�
�����7RZQVYLOOH�'HYHORSPHQW�&RQWURO�3ODQV��%XLOGLQJ�%HWWHU�&LWLHV�DQG�6WUHHWVFDSH�3ODQV�
�
�������'HYHORSPHQW�&RQWURO�3ODQV�
�
$V�SDUW�RI�WKH�3ODQQLQJ�6FKHPH�WKH�7RZQVYLOOH�&LW\�&RXQFLO�KDV�SURGXFHG�'HYHORSPHQW�&RQWURO�
3ODQV� �'&3V�� ZKLFK� SUHVFULEH� VSHFLILF� GHYHORSPHQW� JXLGHOLQHV� IRU� SDUWLFXODU� DUHDV� RI� WKH� &LW\�
�7RZQVYLOOH� &LW\� &RXQFLO� ����D�� ����E��� � 7KH� '&3V� GLYLGH� DUHDV� RI� WKH� FLW\� LQWR� SUHFLQFWV� RI�
SDUWLFXODU�ODQG�XVH��FKDUDFWHU�RU�GHYHORSPHQW�SRWHQWLDO���7KH\�SURYLGH�JXLGHOLQHV�ZKLFK�SUHVFULEH�
VXFK� WKLQJV� DV� WKH� FKDUDFWHU� RI� WKH� SUHFLQFW�� KHLJKW� FRQWURO�� SORW� UDWLRV�� XVHDEOH� RSHQ� VSDFH��
DHVWKHWLFV�VXFK�DV�VLJQDJH�DQG�OLJKWLQJ��DQG�FRQWURO�IRU�SUREOHPV�VXFK�DV�VKDGRZV�DQG�ZLQG�HIIHFWV��
�
'&3� QRV�� �� DQG� �� SURYLGH� JXLGHOLQHV� IRU� GHYHORSPHQW� RI� WKH� ODQG� DURXQG� 5RVV� &UHHN�� � 7KH�
PDQDJHPHQW�FRQVLGHUDWLRQV�LQ�WKLV�UHSRUW�DUH�FRQVLVWHQW�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�'&3V��
�
�������%XLOGLQJ�%HWWHU�&LWLHV�
�
'&3�QR����IRU�WKH�6RXWK�7RZQVYLOOH�DUHD�LQFRUSRUDWHV�WKH�REMHFWLYHV�RI�WKH�%XLOGLQJ�%HWWHU�&LWLHV�
3URJUDP��ZKLFK�DLPV�WR�SURPRWH�D�PRUH�LQWHJUDWHG�DSSURDFK�WR�XUEDQ�GHYHORSPHQW�DQG�GHDO�ZLWK�
SUREOHPV�VXFK�DV�WUDIILF�FRQJHVWLRQ��XUEDQ�VSUDZO��SROOXWLRQ��DQG�ODFN�RI�HDV\�DFFHVV�WR�HPSOR\PHQW�
DQG�VHUYLFHV���7KH�PDQDJHPHQW�LVVXHV�LQ�WKLV�UHSRUW�DUH�FRQVLVWHQW�ZLWK�WKH�REMHFWLYHV�RI�WKH�6RXWK�
7RZQVYLOOH�'HYHORSPHQW�&RQWURO�3ODQ��
�
�������6WUHHWVFDSH�3ODQV�
�
7KH� 'UDIW� 6WUHHWVFDSH� SODQ� SUHSDUHG� IRU� WKH� 7RZQVYLOOH� &LW\� &HQWUH� LQ� ����� FRQWDLQV� VRPH�
UHFRPPHQGDWLRQV�ZKLFK�DUH�UHOHYDQW�WR�5RVV�&UHHN�� �,Q�SDUWLFXODU��3RLQWV���DQG���RI�WKH�RYHUDOO�
VWUDWHJ\� UHFRPPHQG� WKH� HQKDQFHPHQW� RI� WKH� �SHUPHDELOLW\� DQG� DFFHVVLELOLW\� RI� WKH� FLW\� IRU�
SHGHVWULDQV�DQG�F\FOLVWV���DV�ZHOO�DV�WKH�LQLWLDWLRQ�RI�D��FLW\�JUHHQLQJ�SURJUDP�ZKLFK�FUHDWHV�D�JUHHQ��
VKDG\� DQG� OXVK� LPDJH� IRU� WKH� FLW\� FHQWUH�� �*LOOHVSLH�� 3HGGOH� DQG� 7KRUS� ������� � 7KH\� DOVR�
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UHFRPPHQG�� LQ� 3RLQW� ��� WKDW� WKH� EDQNV� RI� 5RVV� &UHHN� EH� UHFODLPHG� �IRU� XVHV� ZKLFK� SRVLWLYHO\�
HQKDQFH�WKH�DWWUDFWLYHQHVV�DQG�HQMR\PHQW�RI�WKH�FLW\�DQG�ZRUN�WRZDUGV�WKH�DFFHVVLELOLW\�RI�D�OLQHDU�
DFFHVV�URXWH�WR�ERWK�EDQNV���
�
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�������5RVV�5LYHU�5HFUHDWLRQ�0DVWHUSODQ�
�
7KLV�SODQ�ZDV�SURGXFHG�IRU�WKH�5RVV�5LYHU�$TXDWLF�3DUN�'HYHORSPHQW�&RPPLWWHH�DQG�LQFOXGHG�
H[DPLQDWLRQ� RI� WKH� UHFUHDWLRQ� SRWHQWLDO� RI� WKH� 5RVV� &UHHN� DUHD� �5RVV� 5LYHU� $TXDWLF� 3DUN�
'HYHORSPHQW�&RPPLWWHH���������)RU�H[DPSOH��LW�LGHQWLILHV�SRVVLEOH�VLWHV�IRU�ELF\FOH�DQG�SHGHVWULDQ�
SDWKZD\V�DQG�ERDUGZDONV�DURXQG�WKH�FUHHN�IRUHVKRUHV��SURYLVLRQ�RI�D�IHUU\�VHUYLFH�IURP�9LFWRULD�
%ULGJH� WR� WKH� &DVLQR�� DQG� JHQHUDO� HQKDQFHPHQW� RI� WKH� DUHD� WKURXJK� ODQGVFDSLQJ�� � ,W� DOVR�
UHFRPPHQGV� GHYHORSPHQW� RI� D� EDUEHFXH� DUHD� LQ� /RX� /LWVWHU� 3DUN� �+HUPLW� 3DUN�� ZLWK� D�
SOD\JURXQG��WDEOHV�DQG�FKDLUV�DQG�RII�VWUHHW�SDUNLQJ�DFFHVVHG�IURP�%RXQGDU\�6WUHHW���6RPH�RI�WKH�
UHFRPPHQGDWLRQV� LQ� WKLV� VWXG\� DUH� QRZ� RXWGDWHG� E\� WKH� GHYHORSPHQWV� DVVRFLDWHG� ZLWK� WKH�
UHORFDWLRQ�RI�WKH�5DLOZD\�\DUGV��
�



 Page 26 
  
 

 ��
Australian Centre for Tropical Freshwater Research Ross Creek Scoping Study 1994 

����&20081,7<�86(�2)�5266�&5((.���7+(�35(6(17��$1'�,'($6�)25�7+(�)8785(�
�
�����,QWURGXFWLRQ�
�
,QSXW�WR�WKLV�VWXG\�ZDV�VRXJKW�IURP�WKH�7RZQVYLOOH�FRPPXQLW\�LQ�IRXU�ZD\V��
�
)LUVW��DQ�DGYHUWLVHPHQW�ZDV�SODFHG�LQ�WKH�ORFDO�SDSHUV�FDOOLQJ�IRU�SXEOLF�VXEPLVVLRQV�WR�WKH�VFRSLQJ�
VWXG\��$SSHQGL[�$���
�
6HFRQG�� OHWWHUV�DQG�TXHVWLRQQDLUHV�ZHUH�GLVWULEXWHG� WR�NQRZQ�DQG�SRWHQWLDO�XVHUV�RI�5RVV�&UHHN�
DQG�WR�UHVLGHQWV�ZKRVH�KRPHV�EDFNHG�RQ�WR�WKH�FUHHN��$SSHQGL[�%����,QIRUPDWLRQ�VRXJKW�LQFOXGHG�
GHWDLOV�RI�SUHVHQW�FUHHN�XVDJH��OLNHV�DQG�GLVOLNHV�RI�WKH�FUHHN�DUHD��LGHDV�IRU�IXWXUH�LPSURYHPHQWV��
DQG�SDUWLFXODUV�RI�DQ\�SROOXWLRQ�DQG�ZLOGOLIH�REVHUYHG��LQFOXGLQJ�ILVK�RU�EDLW�FDXJKW�LQ�WKH�FUHHN��
�
7KLUG�� D� OLPLWHG� UDQGRP� VXUYH\� ����� SHUVRQV�� RI� WKH� 7RZQVYLOOH� SRSXODWLRQ� ZDV� FDUULHG� RXW� E\�
WHOHSKRQH�WR�HVWDEOLVK�KRZ�PXFK�RI�WKH�SRSXODWLRQ�FXUUHQWO\�XVHG�WKH�FUHHN�� �5HVSRQGHQWV�ZHUH�
DVNHG�ZKHWKHU� WKH\�PLJKW�XVH�WKH�FUHHN� LQ�WKH�IXWXUH�LI�DPHQLWLHV�DQG�IDFLOLWLHV�LQ�WKH�FUHHN�DUHD�
ZHUH�XSJUDGHG��DQG�ZKDW�LGHDV�WKH\�KDG�IRU�LWV�IXWXUH�GHYHORSPHQW��$SSHQGL[�&���
�
)RXUWK��DWWHPSWV�ZHUH�PDGH�WR�REWDLQ�UHSUHVHQWDWLRQV�IURP�WKH�7RZQVYLOOH�$ERULJLQDO�DQG�,VODQGHU�
FRPPXQLW\�� � $IWHU� DQ� LQLWLDO� LQTXLU\� WR� WKH� $ERULJLQDO� DQG� 7RUUHV� 6WUDLW� ,VODQGHU� &RPPLVVLRQ�
�$76,&��� WKH�$&7)5�VWXG\�WHDP�ZDV�UHIHUUHG�WR�WKH�7RZQVYLOOH�&LW\�&RXQFLO
V�&RPPXQLW\�DQG�
&XOWXUDO�6HUYLFHV�'HSDUWPHQW���7KURXJK�WKLV�GHSDUWPHQW�DUUDQJHPHQWV�ZHUH�PDGH�IRU�RQH�RI�WKH�
SURMHFW�WHDP�PHPEHUV�WR�PHHW�ZLWK�PHPEHUV�RI�D�7RZQVYLOOH�$ERULJLQDO�FRPPXQLW\�JURXS���7KH�
DLP�RI�PHHWLQJ�ZLWK�WKLV�JURXS�ZDV�WR�HVWDEOLVK�WKH�SUHIHUUHG�PHWKRG�RI�REWDLQLQJ�UHSUHVHQWDWLRQ�
IURP�DERULJLQDO�SHRSOH�DERXW�5RVV�&UHHN�LVVXHV��DQG�KRSHIXOO\�WR�PDNH�FRQWDFW�ZLWK�VRPH�SHRSOH�
ZKR�ZRXOG�EH�ZLOOLQJ�WR�VSHDN�RQ�EHKDOI�RI�WKH�$ERULJLQDO�FRPPXQLW\�LQ�JHQHUDO���8QIRUWXQDWHO\��
PDLQO\� IRU�SROLWLFDO� UHDVRQV�� WKLV� FRXOG�QRW�EH�DFKLHYHG�� �6RPH�PHPEHUV�RI� WKH�FRPPXQLW\� WRRN�
RIIHQFH� DW� EHLQJ� FRQVXOWHG� DIWHU� WKH� WHUPV�RI� UHIHUHQFH� IRU� WKH� VWXG\�KDG�DOUHDG\�EHHQ�GHFLGHG���
7KH\�DOVR�IHOW�WKDW�WKH�ZKROH�LVVXH�RI�DERULJLQDO�XVH�RI�WKH�FUHHN�DUHD�ZDV�WLHG�WR�WKH�ORFDWLRQ�RI�WKH�
GLYHUVLRQDU\�FHQWUH�DQG�SURYLVLRQ�RI�DERULJLQDO�KRXVLQJ��DQG�WKHUHIRUH�FRXOG�QRW�EH�FRQVLGHUHG�LQ�
LVRODWLRQ���0RUH�SURJUHVV�RQ�FRQVXOWDWLRQ�ZLWK�WKH�$ERULJLQDO�FRPPXQLW\�PD\�KDYH�EHHQ�SRVVLEOH�
ZLWK�PRUH�WLPH�DQG�UHVRXUFHV�WR�GHYRWH�WR�LW���([SHULHQFH�RI�VRPH�RWKHU�UHVHDUFKHUV�DW�-DPHV�&RRN�
8QLYHUVLW\� GHDOLQJ�ZLWK�$ERULJLQDO� FRPPXQLWLHV� LQGLFDWHV� WKDW� D� FRQVLGHUDEOH� DPRXQW�RI� WLPH� LV�
QHHGHG� WR� JDLQ� HQWU\� WR� WKH� FRPPXQLW\� EHIRUH� SURJUHVV� FDQ� EH� PDGH� RQ� DQVZHULQJ� UHVHDUFK�
TXHVWLRQV��
�
�
�����&XUUHQW�8VH�RI�5RVV�&UHHN�E\�WKH�7RZQVYLOOH�&RPPXQLW\�
�
�������*HQHUDO�LQIRUPDWLRQ�
�
$V�RXWOLQHG�DERYH��SUHVHQW�XVH�RI�WKH�FUHHN�E\�WKH�FRPPXQLW\�ZDV�GHWHUPLQHG�E\�D�FRPELQDWLRQ�RI�
GLUHFW�FRQWDFW�ZLWK�NQRZQ�XVHUV��D�VXUYH\�RI�EXVLQHVVHV�DQG�UHVLGHQFHV�DORQJ�WKH�FUHHN�EDQNV��DQG�D�
UDQGRP� WHOHSKRQH� VXUYH\� RI� ���� 7RZQVYLOOH� UHVLGHQWV�� � 6XEPLVVLRQV� LQ� WKH� IRUP� RI� FRPSOHWHG�
TXHVWLRQQDLUHV�ZHUH�UHFHLYHG�IURP����LQGLYLGXDOV��DQG�LQ�WKH�IRUP�RI�OHWWHUV�IURP�VHYHQ�JURXSV�DQG�
RUJDQLVDWLRQV���2I�WKH�����WHOHSKRQH�UHVSRQGHQWV�����LGHQWLILHG�WKHPVHOYHV�DV�FXUUHQW�XVHUV�RI�5RVV�
&UHHN��
�
�������5HSUHVHQWDWLRQV�IURP�,QGLYLGXDO�8VHUV�
�
,Q�WKLV�VHFWLRQ��WKH�UHVSRQVH�RI�XVHUV�LQ�WKH�UDQGRP�WHOHSKRQH�VXUYH\�DUH�FRPELQHG�ZLWK�WKRVH�IURP�
WKH�SXUSRVLYH��QRQ�UDQGRP��VXUYH\��
�
�
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�
�D���'HVFULSWLRQ�RI�8VHUV�
�
2I� WKH� WRWDO�RI���� LQGLYLGXDO�XVHUV�����ZHUH�PDOH������ZHUH�IHPDOH�DQG����RI�UHVSRQVHV�ZHUH�
IURP�IDPLOLHV�� �)RUW\�RQH�SHUFHQW�ZHUH�DJHG�EHWZHHQ����DQG����\HDUV������EHWZHHQ������DQG����
\HDUV�� DQG� WKH� DYHUDJH� QXPEHU� RI� \HDUV
� UHVLGHQFH� LQ� 7RZQVYLOOH� ZDV� ���� � 7KH� PDMRULW\� RI�
UHVSRQGHQWV�UHVLGHG�LQ�WKH�VXEXUEV�FORVHVW�WR�WKH�FUHHN��SDUWO\�EHFDXVH�RI�WKH�WDUJHWHG�QDWXUH�RI�WKH�
VDPSOLQJ����2I�WKH�XVHUV�IURP�WKH�UDQGRP�VDPSOH�DORQH������UHVLGHG�LQ�WKH�VXEXUEV�FORVHVW�WR�WKH�
FLW\�� � 2FFXSDWLRQ� RI� VXUYH\� UHVSRQGHQWV� ZDV� GLYHUVH�� WKH� PDLQ� FDWHJRULHV� EHLQJ�
PDQDJHPHQW�DGPLQLVWUDWLRQ��SURIHVVLRQDO��WUDGH��VPDOO�EXVLQHVV��DQG�UHWLUHG���7KH�KLJK�SURSRUWLRQ�
RI�VPDOO�EXVLQHVV�RZQHUV�ZDV�DJDLQ�GXH�WR�WKH�SXUSRVLYH�QDWXUH�RI�WKH�VXUYH\��QRQH�RI�WKH�UDQGRP�
VXUYH\�UHVSRQGHQWV�ZHUH�VPDOO�EXVLQHVV�RZQHUV����
�
�E���1DWXUH�RI�8VH�RI�,QWHUHVW�LQ�5RVV�&UHHN�
�
7KH�PDLQ� XVHV� RI� WKH� FUHHN�ZHUH� RZQLQJ� D� EXVLQHVV� RU� OLYLQJ� QHDU� WKH� FUHHN�� ILVKLQJ�� REVHUYLQJ�
QDWXUH��EDLW�FROOHFWLQJ��H[HUFLVLQJ�DQG�ERDWLQJ���0RVW�RI�WKH�UHVSRQGHQWV�HQJDJHG�LQ�PXOWLSOH�XVH�RI�
WKH�FUHHN���,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�����RI�UHVSRQGHQWV�ZHUH�LQWHUHVWHG�LQ�WKH�FRQVHUYDWLRQ�RI�
WKH�FUHHN��DQG�����ZHUH�LQWHUHVWHG�LQ�WKH�GHYHORSPHQW�RI�WKH�FUHHN��
�
2QO\�VL[�UHSUHVHQWDWLRQV�ZHUH�PDGH�E\�SHUVRQV�PRRULQJ�WKHLU�ERDWV�LQ�WKH�FUHHN���8VH�RI�WKH�FUHHN�
IRU�WKLV�SXUSRVH�LV�LQ�IDFW�PXFK�KLJKHU�WKDQ�WKLV�VXJJHVWV���,Q�WKH�7RZQVYLOOH�0RWRU�%RDW�&OXE��PRVW�
RI� WKH� ��� EHUWKV� DYDLODEOH� DUH� FXUUHQWO\� LQ� XVH�� � $� IXUWKHU� ���� PRRULQJV� LQ� WKH� FUHHN� DUH�
DGPLQLVWHUHG�E\�WKH�7RZQVYLOOH�3RUW�$XWKRULW\��PRVW�RI�ZKLFK�DUH�FXUUHQWO\�RFFXSLHG��
�
�F���)UHTXHQF\�DQG�/RFDWLRQ�RI�8VH�RI�5RVV�&UHHN�
�
)RUW\�SHU�FHQW�RI�WKH�UHVSRQGHQWV�XVH�WKH�FUHHN�DW�OHDVW�RQFH�SHU�ZHHN�DQG�D�IXUWKHU�����XVHG�LW�DW�
OHDVW� RQFH� SHU� IRUWQLJKW�� SURYLGLQJ� D� PDMRU� IRFXV� IRU� UHFUHDWLRQ� RU� RWKHU� XVH� IRU� D� VLJQLILFDQW�
SURSRUWLRQ�RI� LWV� XVHUV�� �7KH�PRVW� IUHTXHQWO\�XVHG�DUHDV�DUH� LQ� WKH� VXEXUEV�RI�+HUPLW�3DUN�DQG�
5DLOZD\�(VWDWH��ZLWK�D�VLJQLILFDQW�SURSRUWLRQ�XVLQJ�DOO�SDUWV�RI�WKH�FUHHN�IURP�WKH�KDUERXU�WKURXJK�
WR�%LFHQWHQQLDO�3DUN��
�
�G���7KLQJV�(QMR\HG�0RVW�DQG�/HDVW�DERXW�5RVV�&UHHN�
�
7KH�FUHHN�HQKDQFHV�WKH�TXDOLW\�RI�OLIH�IRU�D�QXPEHU�RI�7RZQVYLOOH�UHVLGHQWV�WKURXJK�LWV�SURYLVLRQ�RI�
UHFUHDWLRQDO� RSSRUWXQLWLHV�� LWV� DHVWKHWLF� YDOXH� DQG� WKH� RSSRUWXQLW\� LW� SURYLGHV� WR� DSSUHFLDWH� WKH�
QDWXUDO�HQYLURQPHQW��
�
5HVSRQGHQWV�ZHUH�DVNHG�WR�OLVW�WKH�WKLQJV�WKH\�HQMR\�PRVW�DQG�OHDVW�DERXW�WKH�FUHHN���0RVW�OLNHG��
WKH�FUHHN
V�YLVXDO�DSSHDO�� OLYLQJ�QHDU�D�PDULQH�QDWXUDO�HQYLURQPHQW�� UHFUHDWLRQ��REVHUYLQJ�QDWXUH��
WKH�HQKDQFHPHQW�LW�SURYLGHV�IRU�EXVLQHVV��DQG�SURYLVLRQ�RI�D�VDIH�KDUERXU�IRU�ERDWV��
�
'HVSLWH� WKH� SRVLWLYH� YDOXHV� DWWULEXWHG� WR� WKH� FUHHN�� UHVSRQGHQWV� DOVR� LGHQWLILHG� D� QXPEHU� RI�
SUREOHP� DUHDV�� � 7KH� PRVW� RIWHQ� PHQWLRQHG� ZHUH� UXEELVK�� ZDWHU� SROOXWLRQ�� ODFN� RI� DPHQLWLHV�
�SDUWLFXODUO\�DW�ERDW�UDPSV��� ODFN�RI�ZDONLQJ�ELF\FOH�SDWKV�� ODFN�RI�VKDGH��PRVTXLWRHV�DQG�FRQIOLFW�
ZLWK�RWKHU�XVHUV���/LVWV�RI�OLNHV�DQG�GLVOLNHV�DUH�VKRZQ�LQ�7DEOHV�����DQG�����UHVSHFWLYHO\��
�
�H���&RQFHUQ�$ERXW�3ROOXWLRQ�DQG�2EVHUYDWLRQV�RI�:LOGOLIH�
�
6XPPDULHV�RI�UHVSRQGHQWV
�FRQFHUQV�DERXW�SROOXWLRQ�DQG�REVHUYDWLRQV�RI�ZLOGOLIH�DUH�LQFOXGHG�LQ�
6HFWLRQV�����DQG������
�
�
�
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�
�
�������5HSUHVHQWDWLRQV�)URP�1RQ�8VHUV�
�
�D���*HQHUDO�,QIRUPDWLRQ�
�
2I�WKH�����UHVSRQGHQWV�WR�WKH�UDQGRP�WHOHSKRQH�VXUYH\�����GLG�QRW�XVH�5RVV�&UHHN�IRU�UHFUHDWLRQ�
RU�DQ\�RWKHU�SXUSRVH���7KHVH�UHVSRQGHQWV�ZHUH�DVNHG�LI�WKHUH�ZHUH�DQ\�SDUWLFXODU�UHDVRQV�WKH\�GLG�
QRW�XVH�WKH�FUHHN��ZKHWKHU�WKH\�KDG�DQ\�LGHDV�IRU�KRZ�WKH�DUHD�PLJKW�EH�LPSURYHG��ZKHWKHU�WKH\�
ZRXOG�XVH�WKH�FUHHN�DQG�LWV�VXUURXQGV�LI�PRUH�DPHQLWLHV�ZHUH�SURYLGHG��DQG�ZKHWKHU�WKH\�KDG�DQ\�
RWKHU�FRPPHQWV�WR�PDNH�DERXW�WKH�FUHHN��
�
�E���'HVFULSWLRQ�RI�1RQ�XVHUV�
�
2I� WKH����QRQ�XVHUV������ZHUH�PDOH�DQG�����ZHUH� IHPDOH������ZHUH�DJHG�EHWZHHQ����DQG����
\HDUV�DQG�����EHWZHHQ����DQG����\HDUV��DQG�WKH�DYHUDJH�QXPEHU�RI�\HDUV�UHVLGHQFH�LQ�7RZQVYLOOH�
ZDV������
�
�F���5HDVRQV�IRU�1RQ�XVH�RI�WKH�&UHHN�
�
7KH�5RVV�&UHHN�LV�QRW�FXUUHQWO\�UHJDUGHG�E\�WKH�JHQHUDO�7RZQVYLOOH�SRSXODWLRQ�DV�D�IRFXV�DUHD�IRU�
UHFUHDWLRQ���7KH�PRVW�IUHTXHQWO\�PHQWLRQHG�UHDVRQV�IRU�QRQ�XVH�RI�WKH�FUHHN�ZHUH��WKHUH�LV�QRWKLQJ�
WKHUH�RI�LQWHUHVW��LW�LV�WRR�IDU�DZD\��DQG�QRW�HQRXJK�WLPH�IRU�XVH���0DQ\�SHRSOH�������VDLG�WKH\�KDG�
QR�UHDVRQ�IRU�QRW�XVLQJ�LW��EXW�WKH\�VLPSO\�QHYHU�WKRXJKW�DERXW�LW����
�
�G���/LNHO\�)XWXUH�8VH�
�
5HVSRQGHQWV�ZHUH�DVNHG��GR�\RX�WKLQN�\RX�ZRXOG�EH�PRUH�OLNHO\�WR�XVH�WKH�FUHHN�DUHD�LI�WKHUH�ZHUH�
LPSURYHG� DPHQLWLHV� VXFK� DV� ELF\FOH� RU� ZDONLQJ� SDWKV�� EDUEHFXHV� RU� HQYLURQPHQWDO� HGXFDWLRQDO�
IDFLOLWLHV"�� � 7KLUW\� HLJKW� SHU� FHQW� VDLG� WKH\� ZRXOG�� ���� VDLG� WKH\� ZRXOG� QRW� DQG� ���� ZHUH�
XQGHFLGHG�� �$Q� DQDO\VLV�ZDV�PDGH�RI� WKH� UHODWLRQVKLS�EHWZHHQ� WKH� OLNHOLKRRG�RI� IXWXUH� XVH� DQG�
SUR[LPLW\�RI�UHVLGHQFH�WR�WKH�FUHHN�WR�VHH�ZKHWKHU�WKRVH�OLYLQJ�FORVHU�WR�WKH�FUHHN�ZHUH�PRUH�OLNHO\�
WR�ZDQW�WR�XVH�LW�LQ�WKH�IXWXUH���7KRVH�UHVSRQGHQWV�OLYLQJ�FORVHVW�WR�WKH�FUHHN�DFWXDOO\�VKRZHG�OHVV�
LQWHUHVW�LQ�IXWXUH�XVH�RI�WKH�FUHHN�WKDQ�RWKHU�UHVSRQGHQWV���,W�LV�LQWHUHVWLQJ�WR�QRWH�IURP�VRPH�RI�WKH�
UHVSRQVHV� WR� WKH� VXUYH\�� VXSSRUW� IRU� IXWXUH� GHYHORSPHQW� RI� WKH� FUHHN� LV� OLNHO\� WR� EH� IRXQG�
WKURXJKRXW�7RZQVYLOOH��UDWKHU�WKDQ�MXVW�DURXQG�WKH�FLW\�DUHD��
�
�H���2WKHU�&RPPHQWV�
�
5HVSRQGHQWV� ZHUH� DVNHG� ZKHWKHU� WKH\� KDG� DQ\� RWKHU� FRPPHQWV� WR� DGG� DERXW� WKH� FUHHN�� � 7KH�
PDMRULW\� ������ GLG� QRW�� KRZHYHU�� D� IHZ�PHQWLRQHG� FRQFHUQV� DERXW� VDIHW\�� XQWLGLQHVV� DQG�ZDWHU�
TXDOLW\��
�
�������5HSUHVHQWDWLRQV�IURP�*URXSV�DQG�2UJDQLVDWLRQV�
�
�D���4XHHQVODQG�'HSDUWPHQW�RI�7UDQVSRUW�
�
7KH� 5HJLRQDO� +DUERXU� 0DVWHU�� 1RUWKHUQ� 5HJLRQ�� 7RZQVYLOOH�� UHVSRQGHG� PDLQO\� LQ� UHODWLRQ� WR�
QDYLJDWLRQ�PDWWHUV���+H�DGYLVHG�WKDW�5RVV�&UHHN�KDV�UHDFKHG�VDWXUDWLRQ�SRLQW�DQG�WKH�QXPEHU�DQG�
VL]H�RI�YHVVHOV�VKRXOG�QRW�EH�LQFUHDVHG���([FHSWLRQ�VKRXOG�EH�PDGH�RQO\�WR�WKH�0DULWLPH�0XVHXP�LQ�
LWV� HQGHDYRXU� WR� GLVSOD\� KLVWRULF� YHVVHOV�� � +H� DOVR� DGYLVHG� WKDW� �UHFUHDWLRQ� DFWLYLWLHV� VKRXOG� EH�
UHVWULFWHG� WR�FHUWDLQ�DUHDV��SUHIHUDEO\�XSVWUHDP��GXH�WR� WKH�UHVSRQVLELOLW\�RI�GXW\�RI�FDUH�DOUHDG\�
FDUULHG�E\�FRPPHUFLDO�RSHUDWRUV��
�
�E���4XHHQVODQG�'HSDUWPHQW�RI�3ULPDU\�,QGXVWULHV��1RUWK�5HJLRQ����/DQG�8VH�DQG�)LVKHULHV�
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�
7KH�4XHHQVODQG�'HSDUWPHQW�RI�3ULPDU\�,QGXVWULHV��4'3,��XVHUV�RI�WKH�FUHHN�DUH�WKH�%RDWLQJ�DQG�
)LVKHULHV�3DWURO�ZKR�KDYH�WKHLU�MHWW\�DQG�GRFNLQJ�IDFLOLWLHV�RQ�D�5RVV�&UHHN�VLWH���7KLV�VLWH�ZLOO�EH�
XVHG�LQGHILQLWHO\�DQG�DOVR�LQFOXGHV�DQ�XSJUDGH�RI�ZKDUI�IDFLOLWLHV�WR�DOORZ�IRU�WKH�GRFNLQJ�RI�D�QHZ�
SDWURO�YHVVHO���7KH�4'3,�LQWHUHVW�LQ�WKH�FUHHN�LV�JHQHUDOO\�FRQILQHG�WR�UHVHDUFK�DQG�PDQDJHPHQW�RI�
WLGDO�ODQGV��
�
7KH�4'3,�VWDWHG�VRPH�FRQFHUQ�ZLWK�FUHHN�SROOXWLRQ��LQ�SDUWLFXODU��WULEXW\OWLQ��7%7��FRQWDPLQDWLRQ�
IURP� ODUJHU� YHVVHOV�� VXFK�DV� �5$1�YHVVHOV�DQG�RYHUVHDV�FRPPHUFLDO� VKLSSLQJ��ZKLFK�PD\� VWLOO�EH�
XVLQJ� 7%7� DQWL� IRXOLQJ��� � 7KH�4'3,� VXJJHVWHG� HQKDQFHG� SROOXWLRQ� FRQWURO� RQ� DOO� PDULQH� XVHV�
LQFOXGLQJ� DQ� DXGLW� RI� DOO� IXHO� VXSSO\� V\VWHPV�� WKH� FRQWURO� RI� VDQG�EODVWLQJ� RQ� VOLSZD\V� DQG� WKH�
FRQWDLQPHQW�RI�ZDVWH�IURP�DOO�LQGXVWULDO�DQG�UHFUHDWLRQDO�IDFLOLWLHV�QHDU�5RVV�&UHHN��
�
7KH�'HSDUWPHQW� ZDV� DOVR� LQWHUHVWHG� LQ� GHWULPHQWDO� LQSXWV� WR� WKH� FUHHN� DQG� WLGDO�PDUJLQV� IURP�
DGMDFHQW� ODQG� XVHV�� � 7KH\� UHFRPPHQGHG� WKH� UHWHQWLRQ� RI� PDQJURYHV�� PDULQH� SODQWV� DQG� ILVK�
KDELWDWV��DQG�ZKHUH�DSSURSULDWH��WKHLU�HVWDEOLVKPHQW���7UDVK�UDFNV�DQG�VHGLPHQW�WUDSV�RQ�GUDLQDJH�
LQSXWV�WR�WKH�FUHHN�ZHUH�DOVR�UHFRPPHQGHG�WR�PLQLPLVH�XUEDQ�ZDVWH��OLWWHU�DQG�QXWULHQW�LQSXW�WR�
5RVV�&UHHN��
�
,Q� UHJDUG� WR� LPSURYLQJ� WKH� DHVWKHWLF� YDOXHV� RI� WKH� FUHHN�� WKH� 4'3,� VXJJHVWHG� HQKDQFLQJ�
UHFUHDWLRQDO�ILVKLQJ�SLFQLF�IDFLOLWLHV��LQFOXGLQJ�EDUEHFXH�IDFLOLWLHV�ZKHUH�SRVVLEOH��DORQJ�ERWK�VLGHV�RI�
WKH�EUHDNZDWHU�� �7KH\�ZHUH�DOVR��KRZHYHU�� LQWHUHVWHG�LQ�WKH�SRVVLELOLW\�RI�GHFODULQJ�DOO�DUHDV�DV�D�
)LVKHULHV�5HVHUYH�LQ�FRQVRUW�ZLWK�D�ODUJHU�UHVHUYH�DUHD�IRU�5RVV�5LYHU��
�
�F���7RZQVYLOOH�3RUW�$XWKRULW\��73$��
�
7KH�73$�RZQV�VHYHUDO�DUHDV�RI�ODQG�RQ�WKH�EDQNV�RI�WKH�FUHHN��)LJXUH������PXFK�RI�ZKLFK�LV�OHDVHG��
DQG�KDV�MXULVGLFWLRQ�RYHU�WKH�FUHHN�ZDWHUV�XS�WR�KLJKHVW�DVWURQRPLFDO�WLGH�OHYHO���,W�LV�UHVSRQVLEOH�IRU�
PDLQWHQDQFH� RI� WKH� FUHHN� ERDW� UDPSV� DQG� OHDVLQJ� RI� PRRULQJV� LQ� WKH� FUHHN� WR� SULYDWH� DQG�
FRPPHUFLDO� RSHUDWRUV�� � $V� D� YLVLEOH� XVHU� RI� WKH� FUHHN�� WKH� 73$� RIWHQ� ILQGV� LWVHOI� WKH� WDUJHW� RI�
FRQFHUQ�DERXW�SROOXWLRQ�LQ�WKH�FUHHN���,W�WKHUHIRUH�UHTXHVWHG�WKDW�WKH�VFRSLQJ�VWXG\�LQFOXGH�D�VWXG\�
RI�WKH�VWRUPZDWHU�UXQRII�DQG�WKH�KHDY\�PHWDO�FRQWDPLQDWLRQ�RI�WKH�FUHHN�EHG���7KH�73$�IRUHVHHV�
QR�RSSRUWXQLW\�IRU�UHFUHDWLRQ�LQ�WKH�KDUERXU�DUHD��EXW�IHHOV�WKDW�WKHUH�PD\�EH�RSSRUWXQLWLHV�IXUWKHU�
XSVWUHDP��
�
�G���3XUH�3OHDVXUH�&UXLVHV�
�
3XUH�3OHDVXUH�KDV�WZR�PRWRU�YHVVHOV�RSHUDWLQJ�RXW�RI�5RVV�&UHHN��GHSDUWLQJ�IURP�WKH�:RQGHUODQG�
&RPSOH[�LQ�)OLQGHUV�6WUHHW�(DVW�� �7KH�FRPSDQ\�H[SHULHQFHV�QR�PDMRU�SUREOHPV�RU�FRQIOLFWV�ZLWK�
RWKHU�XVHV��EXW�UDLVHG�WZR�SRLQWV�� �7KH�ILUVW� LV� WKDW�:HGQHVGD\�QLJKW�\DFKW�UDFLQJ�LV�VRPHWLPHV�D�
SUREOHP� LQ� WKDW� FRPSHWLWRUV� KDYH� KDG� VRPH� QHDU� PLVVHV� ZLWK� 3XUH� 3OHDVXUH
V� KLJK� VSHHG�
FDWDPDUDQV��ZKLFK�DUH�UHTXLUHG�WR�JLYH�ZD\����7KH�VHFRQG�SRLQW�UHODWHV�WR�SROOXWLRQ���7KH\�EHOLHYH�
WKDW� JHQHUDOO\� WKH�ZDWHU� �SROOXWLRQ�SUREOHP�KDV� LPSURYHG�RYHU� WKH� \HDUV�ZLWK�PDQ\�RI�RXU� VWDII�
QRWLFLQJ�WKH�UHWXUQ�RI�PDQ\�VSHFLHV�RI�ILVK�OLIH����+RZHYHU��WKH\�DOVR�QRWH�WKDW�DIWHU�ELJ�WLGHV�RU�UDLQ��
�ODUJH�TXDQWLWLHV�RI�UXEELVK�KDYH�EHHQ�ZDVKHG�GRZQVWUHDP�DQG�WKLV�LV�QRW�DHVWKHWLFDOO\�SOHDVLQJ�IRU�
WKH�PDQ\�WRXULVWV�DQG�ORFDOV�WKDW�VWDQG�ORRNLQJ�LQ�GLVJXVW�DW�RQH�RI�7RZQVYLOOH
V�JUHDW�DVVHWV���,W�LV�
EHOLHYHG�WKDW�WKH�VRXUFH�RI�WKLV�SUREOHP�LV�XSVWUHDP�IURP�WKH�FLW\��ZKHUH�&RXQFLO�QHHGV�WR�FOHDQ�XS�
RQ�D�UHJXODU�EDVLV���
�
�H���1RUWK�4XHHQVODQG�&RQVHUYDWLRQ�&RXQFLO��14&&��
�
7KH�VXEPLVVLRQ�IURP�WKH�14&&�UHODWHV�VROHO\�WR�SROOXWLRQ�RI�WKH�FUHHN�IURP�FRQWDPLQDWHG�ODQG�
DQG�LV�GLVFXVVHG�LQ�6HFWLRQV�������DQG��������
�
�I���7RZQVYLOOH�&DQRH�&OXE�
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�
7KH�7RZQVYLOOH�&DQRH�&OXE�XVH�WKH�FUHHN�VHYHUDO�WLPHV�D�\HDU�IRU�HYHQLQJ�JURXS�SDGGOHV���7KH\�GR�
QRW�IRUHVHH�DQ\�FKDQJHV�WR�WKHLU�OHYHO�RI�XVH���7KH\�DUH�FRQFHUQHG�DERXW�OLWWHU�LQ�WKH�FUHHN�ZKLFK�
FDQ�FDXVH�SUREOHPV�IRU�SDGGOHUV��DQG�UHTXHVW�WKDW�SROOXWLRQ��LQ�SDUWLFXODU�RLO�DQG�OLWWHU��EH�FOHDQHG�
XS���7KH�UDLOZD\�VKHGV�ZHUH�PHQWLRQHG�DV�LQ�QHHG�RI��FOHDQLQJ�XS����6RPH�PHPEHUV�RI�WKH�FOXE�DOVR�
H[SUHVVHG�FRQFHUQ�DERXW�WKH�DGYHUVH�HIIHFWV�FDXVHG�E\�WKH�XVH�DQWLIRXOLQJ�SURGXFWV�RQ�WKH�FUHHN��
�
�J���4XHHQVODQG�5DLO�
�
7KH�VXEPLVVLRQ�IURP�4XHHQVODQG�5DLO�GHWDLOHG�SUHVHQW�DQG�IXWXUH�ODQGXVH��DV�GHVFULEHG�LQ�6HFWLRQ�
�������DQG�SROOXWLRQ�LVVXHV�ZKLFK�DUH�GLVFXVVHG�LQ�6HFWLRQ��������
�
�K���7KH�0DULWLPH�0XVHXP�RI�7RZQVYLOOH�
�
7KH�0XVHXP� GRHV� QRW� FXUUHQWO\� XVH� WKH� FUHHN� EXW� KDV� SODQV� WR� FRQVWUXFW�PRRULQJ� IDFLOLWLHV� IRU�
KLVWRULF�YHVVHOV���7KH�7RZQVYLOOH�&LW\�&RXQFLO�KDYH�DGYLVHG�WKH�0XVHXP�WKDW�DFFHVV�WR�WKH�FUHHN�E\�
WKH�SXEOLF�LV�WR�EH�PDLQWDLQHG��
�
7KH�$GPLQLVWUDWRU� RI� WKH�0XVHXP�DGYLVHV� WKDW� �WKH� SUDFWLFH� RI� YDQGDOV� WKURZLQJ� REMHFWV� DW� WKH�
ERDWV�PRRUHG�DGMDFHQW�WR�WKH�FUHHN�WDNHV�SODFH���DQG��WKH�UHPRYDO�RI�VWRQH�SLWFKLQJ�WR�EH�WKURZQ�
LQWR� WKH� FUHHN��� �+H�DOVR� IHHOV� WKDW� WKH�SUDFWLFH�RI�KDQGOLQH� ILVKLQJ�DORQJ� WKH� FUHHN�EDQNV�KDV� D�
GHWULPHQWDO�HIIHFW�RQ�WKH�FUHHN�EDQNV���3ROOXWLRQ�LQ�WKH�IRUP�RI�SODVWLF�KDV�EHHQ�QRWLFHG�LQ�WKH�FUHHN�
DQG�LW�LV�QRWHG�WKDW�WKH�FUHHN�KDV�EHHQ�XVHG�E\��SDUN�SHRSOH��DV�D�WRLOHW��
�
�
�����&RPPXQLW\�,GHDV�IRU�,PSURYHPHQW�DQG�)XWXUH�8VH�RI�5RVV�&UHHN�
�
�������5HSUHVHQWDWLRQV�IURP�,QGLYLGXDO�8VHUV�
�
5RVV�&UHHN�XVHUV�KDYH�SURYLGHG�D�ORQJ�OLVW�RI�VXJJHVWLRQV�IRU�LPSURYLQJ�WKH�FUHHN��7DEOH��������7KH�
PRVW�RIWHQ�PHQWLRQHG�QHHG�IRU�LPSURYHPHQW�UHODWHV�WR�UXEELVK�DQG�SROOXWLRQ���,W�LV�IHOW�WKDW�UXEELVK�
LV�D�SDUWLFXODU�SUREOHP�DIWHU�KLJK�WLGHV�DQG�UDLQ��ZKHQ�OLWWHU�IURP�WKH�EDQNV�DQG�VWRUPZDWHU�GUDLQV�
LV�ZDVKHG�LQWR�WKH�FUHHN���6RPH�XVHUV�DGYRFDWH�VWULFWHU�HQIRUFHPHQW�RI�SHQDOWLHV�ZKLOH�RWKHUV�VWUHVV�
WKH�QHHG�IRU�PRUH�UHJXODU�FOHDQ�XSV�E\�DXWKRULWLHV��
�
1H[W� PRVW� IUHTXHQWO\� PHQWLRQHG� LV� WKH� QHHG� IRU� LPSURYHG� DPHQLWLHV� VXFK� DV� ELNH� ZD\V� DQG�
SHGHVWULDQ� SDWKV� WR� IDFLOLWDWH� JUHDWHU� DFFHVV� WR� WKH� FUHHN�� � 6HYHUDO� UHVSRQGHQWV� PHQWLRQHG� WKH�
GHVLUDELOLW\�RI�NHHSLQJ�WKHVH�VHSDUDWH�IRU�VDIHW\�UHDVRQV���7KH�SURYLVLRQ�RI�EDUEHFXHV��VZLQJV��VHDWV��
DQG�WRLOHWV�LV�DOVR�PHQWLRQHG�D�ZD\�WR�PDNH�WKH�FUHHN�D�PRUH�HQMR\DEOH�SODFH�WR�YLVLW���3URYLVLRQ�RI�
VKDGH�ZDV�WKH�IRXUWK�PRVW�PHQWLRQHG�UHVSRQVH�WR�WKH�TXHVWLRQ�RQ�LPSURYHPHQWV�WR�WKH�FUHHN��
�
7KHUH�LV�FRQFHUQ�DERXW�WKH�XVH�RI�SDUNV�VXFK�DV�+DQUDQ�DQG�&HQWUDO�3DUNV�E\��YDJUDQWV����WKXJV���
�GHUHOLFWV����GUXQNHQ�$ERULJLQHV��DQG��SDUN�GZHOOHUV����5HVSRQGHQWV�FRPSODLQHG�RI�EHLQJ�YHUEDOO\�
DQG�SK\VLFDOO\�KDUDVVHG��KDYLQJ�REMHFWV�WKURZQ�DW�WKHP��DQG�ZHUH�FRQFHUQHG�DERXW�WKH�DPRXQW�RI�
UXEELVK�OHIW�LQ�WKH�SDUNV�ZKLFK�RIWHQ�HQGHG�XS�LQ�WKH�FUHHN���5HVSRQGHQWV�PDGH�VXJJHVWLRQV�VXFK�DV�
WKH� SHUPDQHQW� UHORFDWLRQ� RI� SDUN� GZHOOHUV� DQG� WKH�DEVROXWH� HQIRUFHPHQW�RI�QR�DOFRKRO�DQG�QR�
FDPSLQJ�SROLFLHV��
�
$� QXPEHU� RI� VXEPLVVLRQV� ZHUH� PDGH� DERXW� WKH� LPSRUWDQFH� RI� PDLQWDLQLQJ� DQG� SURWHFWLQJ� WKH�
PDQJURYHV� DQG� ILVK�� UHYHJHWDWLQJ� WKH� EDQNV� ZLWK� QDWLYH� WUHHV� DQG� OHDYLQJ� WKH� DUHD� DV� D� QDWXUDO�
HQYLURQPHQWDO�DWWUDFWLRQ���&RPPHQWV�ZHUH�PDGH�DERXW�WKH�FUHHN�EHLQJ�D��KDYHQ�IRU�ZLOGOLIH��DQG�
WKH� LQFUHDVH� LQ� ELUG� VSHFLHV� VLQFH� WKH� SODQWLQJ� RI� WUHHV� LQ� WKH� YLFLQLW\� RI� 4XHHQV� 5RDG�� � 2QH�
VXEPLVVLRQ�FDOOHG�IRU�WKH�WRWDO�SURWHFWLRQ�RI�DOO�IDXQD�DQG�IORUD�DQG�IRU�WKH�DUHD�WR�EH�GHFODUHG�D�
ZLOGOLIH�VDQFWXDU\���6HYHUDO�VXEPLVVLRQV�UHTXHVWHG�WKDW�WKH�FUHHN�EH�UH�VWRFNHG�ZLWK�ILVK��
�
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�������5HSUHVHQWDWLRQV�IURP�1RQ�XVHUV�
�
$�VXEVWDQWLDO�SURSRUWLRQ�������RI�UHVSRQGHQWV�WR�WKH�WHOHSKRQH�VXUYH\�KDG�QR�VXJJHVWLRQV�DERXW�
KRZ�WKH�FUHHN�FRXOG�EH�LPSURYHG���3DUW�RI�WKH�UHDVRQ�IRU�WKLV�LV�DWWULEXWHG�WR�WKH�IDFW�WKDW�WKH\�KDG�
QR�SULRU�ZDUQLQJ�RI�WKH�VXEMHFW�DQG�PD\�KDYH�IRXQG�LW�GLIILFXOW�WR�FRPPHQW�RQ�DQ�LVVXH�WKH\�KDG�QRW�
SUHYLRXVO\�WKRXJKW�DERXW���6RPH�UHVLGHQWV�VLPSO\�UHSOLHG�WKDW�WKH\�NQHZ�QRWKLQJ�DERXW�LW�RU�ZHUH�
QRW�LQWHUHVWHG���7KH�IXOO�OLVW�RI�WKH�W\SHV�RI�VXJJHVWLRQV�LV�VKRZQ�LQ�7DEOH������
�
7KH�UHVSRQVHV�ZHUH�VLPLODU�WR�WKRVH�RI�WKH�FUHHN�XVHUV���0RVW�RIWHQ�PHQWLRQHG��ZDV��WR�FOHDQ�LW�XS���
IROORZHG� E\� ODQGVFDSLQJ� WKH� EDQNV� DQG� JUHDWHU� SURYLVLRQ� RI� DPHQLWLHV� VXFK� DV� SDUNV� LQFOXGLQJ�
EDUEHFXH�DUHDV���3URYLVLRQ�RI�IRRWSDWKV�DQG�ELNHZD\V�ZDV�DOVR�PHQWLRQHG�E\�D�QXPEHU�RI�SHRSOH��
DQG�WKHUH�ZHUH�HTXDO�QXPEHUV�LQ�IDYRXU�RI�OHDYLQJ�WKH�FUHHN�LQ�LWV�QDWXUDO�VWDWH�DQG�SURWHFWLQJ�WKH�
PDQJURYHV��DQG�IRU�GUHGJLQJ�WKH�PXGIODWV�DQG�HUHFWLQJ�URFN�ZDOOV��
�
�������5HSUHVHQWDWLRQV�IURP�*URXSV�DQG�2UJDQLVDWLRQV�
�
$Q�LPSRUWDQW� LVVXH�ZKHQ�FRQVLGHULQJ�IXWXUH�XVHV�RI�5RVV�&UHHN�LV�LWV�FDSDFLW\�IRU�XVH�� �%RWK�WKH�
5HJLRQDO�+DUERXU�0DVWHU�DQG�WKH�7RZQVYLOOH�3RUW�$XWKRULW\�FRXOG�RQO\�IRUHVHH�RSSRUWXQLWLHV�IRU�
UHFUHDWLRQ�XSVWUHDP��
�
,Q� UHODWLRQ� WR� DHVWKHWLF� LPSURYHPHQWV� WR� WKH� FUHHN�� 3XUH� 3OHDVXUH� &UXLVHV� VXJJHVWHG� WKDW� WKH�
�VLPSOH�DQVZHU�WR�WKLV�TXHVWLRQ��LV�OHVV�FRQFUHWH�DQG�PRUH�JUHHQHU\���7KH\�UHIHU�WR�WKH�SUHVHQFH�RI�
GLUW�FDU�SDUNV�DORQJ�WKH�FUHHN�ZKLFK�ZRXOG�EH�PRUH�XVHIXOO\�FRQYHUWHG�WR�HLWKHU�SDUNODQG�RU�XVHG�
IRU� VRPH� FRPPHUFLDO� HQWHUSULVH�� � 3XUH�3OHDVXUH�&UXLVHV�GR�QRW� VHH�DQ\� LQFUHDVH� LQ� UHFUHDWLRQDO�
XVDJH�DORQJ�WKH�FUHHN�XQWLO�VXFK�WLPH�DV�WKH�JHQHUDO�DSSHDUDQFH�LV�LPSURYHG���7KH\�IRUHVHH�WKH�XVH�
RI�WKH�FUHHN�IRU�6XQGD\�ZDONV�DQG�LQFUHDVHV�LQ�ILVKLQJ�DQG�ERDWLQJ�DFWLYLWLHV�IROORZLQJ�RQ�IURP�WKH�
LPSURYHPHQW�RI�LWV�JHQHUDO�DSSHDUDQFH��
�
7KH�H[WHQVLYH�FKDQJHV�SODQQHG�WR�WKH�FUHHN�LI�WKH�UDLOZD\�\DUGV�DUH�UHORFDWHG�WR�6WXDUW�KDYH�EHHQ�
GLVFXVVHG�LQ�WKH�SUHYLRXV�VHFWLRQ��
�
�����6XPPDU\�
�
7KH�UDQGRP�WHOHSKRQH�VXUYH\�VXJJHVWV�WKDW�5RVV�&UHHN�LV�FXUUHQWO\�XVHG�E\�����RI�WKH�7RZQVYLOOH�
SRSXODWLRQ�DQG�WKDW������DQG�SRVVLEO\�D�IXUWKHU�����ZRXOG�XVH�LW�LQ�WKH�IXWXUH�LI�LW�ZDV�GHYHORSHG�
WR�LQFUHDVH�LWV�UHFUHDWLRQDO�DSSHDO���7KH����VXEPLVVLRQV�UHFHLYHG�IURP�LQGLYLGXDOV�ZKR�XVH�WKH�FUHHN�
LQGLFDWH�D�KLJK�GHJUHH�RI�FRQFHUQ�IRU�WKH�IXWXUH�RI�WKH�FUHHN�DQG�LWV�HQYLURQV���,QIRUPDWLRQ�IURP�WKH�
UDQGRP� VXUYH\� VXJJHVWV� WKDW� WKH� GHYHORSPHQW� RI� WKH� FUHHN� DV� D� UHFUHDWLRQDO� DUHD�ZRXOG� UHFHLYH�
VXSSRUW�WKURXJKRXW�WKH�FRPPXQLW\��QRW�MXVW�IURP�WKRVH�DUHDV�QHDUHVW�WR�WKH�FUHHN��
�
5HVSRQGHQWV�KDYH�SURYLGHG�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKHLU�FXUUHQW�XVH�RI�WKH�FUHHN��WKH�SUREOHPV�
WKH\� H[SHULHQFH� DQG� LGHDV� IRU� LWV� IXWXUH� GHYHORSPHQW�� � 7KH� FUHHN� LV� XVHG�PRVW� H[WHQVLYHO\� DV� D�
ORFDWLRQ� IRU� EXVLQHVV�� WR� OLYH� QHDU�� DQG� IRU� UHFUHDWLRQDO� DFWLYLW\� VXFK� DV� ILVKLQJ�� EDLW� FROOHFWLQJ��
ZDONLQJ��REVHUYLQJ�QDWXUH��ERDWLQJ��DQG�IRU� IDPLO\�HQMR\PHQW�� �$�ODUJH�SURSRUWLRQ�RI�FUHHN�XVHUV�
H[SUHVVHG�LQWHUHVW�LQ�WKH�FRQVHUYDWLRQ�DQG�GHYHORSPHQW�RI�WKH�FUHHN������DQG�����UHVSHFWLYHO\���
�
7KH� RYHUDOO�PHVVDJH� UHFHLYHG� IURP� WKH�7RZQVYLOOH� FRPPXQLW\� LQ� UHODWLRQ� WR� WKH� IXWXUH� RI�5RVV�
&UHHN�FDQ�EH�VXPPDULVHG�DV�IROORZV��
�
� ��� FOHDQ�XS�DQG�FRQWURO�SROOXWLRQ��OLWWHU�DQG�FKHPLFDO���
� ��� SURYLGH�DPHQLWLHV�VXFK�DV�SDUNV�ZLWK�EDUEHFXHV��SOD\�HTXLSPHQW��WDEOHV�DQG�FKDLUV��

ERDUG�ZDONV��LQWHUSUHWLYH�IDFLOLWLHV��DQG�WRLOHWV��
� ��� SURYLGH�ELNH�ZD\V�DQG�ZDONLQJ�WUDFNV�DURXQG�WKH�SHULPHWHU�RI�WKH�FUHHN��
� ��� SODQW�WUHHV�WR�SURYLGH�VKDGH�DQG�ODQGVFDSH�WKH�FUHHN�EDQNV��
� ��� UHPRYH�GUXQNV�DQG�YDJUDQWV�IURP�WKH�SDUNV��
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� ��� UHWDLQ�DQG�SURWHFW�WKH�PDQJURYHV�DQG�WKH�ZLOGOLIH��UHYHJHWDWH�WKH�EDQNV�ZLWK�QDWLYH�
YHJHWDWLRQ��DQG�UHWDLQ�WKH�QDWXUDO�DSSHDO�RI�WKH�FUHHN��DQG��

� ��� LPSURYH�IDFLOLWLHV�DW�ERDW�UDPSV�IRU�ILVKHUV�DQG�ERDW�XVHUV��
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7DEOH����� $� 6XPPDU\� RI� WKH� 3RLQWV� 3HRSOH� (QMR\HG� DERXW� 5RVV� &UHHN� �8VHUV� IURP�1RQ�
UDQGRP�DQG�5DQGRP�6XUYH\V��

�
�
� 3RLQWV�0RVW�/LNHG�DERXW�5RVV�&UHHN� 1R��RI�7LPHV�

0HQWLRQHG�
,WV�YLVXDO�DSSHDO� ���
5HFUHDWLRQ� ���
/LYLQJ�QHDU�D�PDULQH�QDWXUDO�HQYLURQPHQW� ���
2EVHUYLQJ�QDWXUH� ���
7KH�HQKDQFHPHQW�LW�SURYLGHV�IRU�P\�EXVLQHVV� ���
$�VDIH�KDUERXU�IRU�P\�ERDW� ���
)LVKLQJ� ��
:DONLQJ��ZDONLQJ�ZLWK�P\�SHWV��UHOD[DWLRQ��HDWLQJ�DW�WKH�FUHHN�VLGH�UHVWDXUDQWV��
D�VDIH�SODFH�WR�ODXQFK�D�ERDW�

��

,W�SURYLGHV�D�FKDQJH�RI�HQYLURQPHQW�IURP�WKH�FLW\�DUHD��LWV�XQLTXHQHVV�UH��RXU�
GRPHVWLF�VLWXDWLRQ��LWV�SRWHQWLDO�WR�DSSUHFLDWH�P\�UHDO�HVWDWH��ZDWFKLQJ�SHRSOH�
ZDON�DQG�H[HUFLVH�WKHLU�GRJV��WKH�WKHUDSHXWLF�HIIHFW�RI�ZDWHU��DWWUDFWLYHQHVV�RI�
ERDWV�LQ�WKH�FUHHN��OLJKWV�UHIOHFWLQJ�RQ�WKH�ZDWHU�LQ�WKH�FLW\��WKH�PDQJURYHV��WKH�
DWWUDFWLYH�EXLOGLQJV�OLNH�5LYHU�4XD\V�

��
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7DEOH����� $�6XPPDU\�RI�3RLQWV�3HRSOH�'LVOLNH�DERXW�5RVV�&UHHN��8VHUV�IURP�1RQ�UDQGRP�
DQG�5DQGRP�6XUYH\V��

�
 

 Points Disliked about Ross Creek No. of Times 
Mentioned 

Rubbish 75 

Water pollution 45 

Lack of amenities (particularly in the area of boat ramps) 34 

Mosquitoes 25 

Lack of shade 23 

Conflict with other users (concern about aborigines hassling for cigarettes and other things); drunk 
aborigines; park dwellers; people drinking; undesirable persons; verbal abuse from park dwellers and 
the occasional thrown stubby bottle; the park people fighting, drinking and cursing make dining at 
cafe undesirable for family; drunk park dwellers; amateur anglers who keep all the fish they catch 
regardless of size or species (mainly Asians); conflict with aboriginals in parks eg. objects thrown; 
discourage people camping in Parks and along the museum area in Palmer St.; indigenous 
occupation of several Parks does not allow use by others due to violent verbal and physical attacks; 
drunks around Flinders St. and the Casino in early hours of the morning (when it is best for fishing); 
drunken abuse from park dwellers close to the city; people camping and drinking and leaving their 
rubbish behind; noise from model boats; model boat people have cleared mangrove areas; have been 
verbally abused by other users in the Lowths Bridge area; Hanran Park can’t be used by white 
population because of racist behaviour by aboriginal users; and, traffic a big problem if 
Entertainment Centre being used 

22 

Lack of walking paths/bicycle paths 20 

Lack of facilities to educate people about the natural processes and functions of the creek ecosystem 15 

Lack of access as blocked by industry/car parking 12 

Concern about safety 4 

Not enough light on south side of creek near boat moorings in Palmer St.; Harbour Board attitude to 
fishing 

2 

People walking unleashed dogs that disturb nesting birds and leave deposits near home; sandflies; 
the smell at low tide; the state of some boats moored in the creek; degradation of creek banks; loss of 
mangroves; noise from trail bikes and fuel driven model boats; motor bikes and cars that abuse the 
area supposed to be a park; live aboard boaties that use the toilet while in the creek; bank opposite 
Fisherman’s Wharf is untidy and unattractive; look of the creek banks when the tide is out; worry 
that the creek no longer flushes - all the debris and rubbish accumulates; park surfaces around the 
creek in Hermit Park/Railway Estate area are rough and hard to walk on; and, concern about safety 

1 
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7DEOH����� $� 6XPPDU\� RI� 6XJJHVWLRQV� IRU� ,PSURYHPHQWV� WR� 5RVV� &UHHN� �8VHUV� IURP�1RQ�
UDQGRP�DQG�5DQGRP�6XUYH\V��

�
 

 Suggestions for Improvement No. of Times 
Mentioned 

Clean it up; have regular cleanups; stricter controls such as enforced penalties for littering and industrial pollution; prevent 
sewage overflows; put 10 or 20 cent deposits on cans and bottles; promote awareness of litter; stop pollution from bulk 
carriers; pressure appropriate authorities for better control of boat and industrial pollution 

39 

Improve amenities eg. bike/walking paths from Harbour to Queens Rd. (one suggestion to Ross Dam); boardwalks; 
bridges; family areas with barbecues and swings; seats; toilets; educational information; gentle landscaping, including 
barbecues and walking tracks 

26 

Remove vagrants that squat around the banks; remove hobos and other derelicts; police no camping rule; relocate 
aboriginal residents; discourage vagrants and thugs; enforce no alcohol policy; the drunken aborigines; get rid of drunken 
park dwellers; relocate park dwellers; no alcohol and park dwellers; remove indigenous population; get rid of drinking 
parties; remove aborigines; re-establish bridge dwellers; remove bridge people to allow family access to park; removal of 
park people from family access areas; clean up parks 

17 

Plant more trees for shade; revegetate creek banks; improve soil in parks and encourage tree growth 12 

Retain mangroves and natural vegetation; plant native vegetation buffer; definitely no removal of mangroves; do not 
develop area near Hermit Park as it is a haven for wildlife; leave area as a natural attraction; maximise health of 
mangroves; protect mangroves from vandals 

11 

Improve facilities at boat ramps including provision of toilets, water, and facilities for fish cleaning, rubbish collection, 
boat wash down and car parking 

9 

Erect signs advising fish types and legal sizes 5 

Pressure Harbour Board to allow more access to fishing in the creek and to control pollution 4 

Lots of tree planting in the Hermit Park/Railway Estate area; turn old dump into botanical garden of dryland species; 
complete Bicentennial Park with swimming areas, shade and barbecues; mow grass in parks near Hermit Park and 
Railway Estate more frequently; dredge from the Causeway to George Roberts Bridge and develop as a recreational 
waterway; develop area between creek and the Civic Theatre as a recreational park with water sports - same for Causeway 
at Queens Rd. 

3 

Develop/improve vacant land on Flinders St. East and car parks on south bank; improve water flow under Boundary St. to 
upper reaches to improve fish stocking, flushing; connect creek to Ross River to improve flushing and fish stocks; enforce 
no alcohol policy; don’t stifle development by adopting Better Cities plan with draconian height restrictions and plot 
ratios; and, improve look of Victoria Bridge with plants/hanging baskets 

2 

Stop abuse of park areas by cars and motorbikes; develop both sides of creek into marina style floating berths to attract 
more visitors; erect stone walls the full length of the creek; fill creek bottom between park and old bridge with sand to 
negate methane problem and create a saltwater swimming hole; allow no high rise alongside creek; spray for mosquitoes; 
make it safer to use parks along the creek; control heavy vehicle use; preserve creek as a total sanctuary i.e. no fishing; 
improve parking, developments must be sympathetic to the environment; provide security for boat ramp carpark; provide 
a small boat ferry service up and down the creek between Fisherman’s Wharf and the Casino; floodlighting the city area to 
reflect off the creek; dredge banks so that mud banks aren’t exposed when the tide is out; from a tourist point of view 
behaviour of the aborigines is a problem, have witnessed them hassling others and have been hassled myself; children’s 
playground in Dean Park area; landscape the banks to a similar level to around the Entertainment Centre; amenities such 
as toilets, especially on south bank in Palmer St. area; teach foreigners English; have more boats moored near Fisherman’s 
Wharf; establish sound planning foundations for city to the breakwater; become working partners with the TPA; become 
crime conscious; establish a pond in the park near high school for use by model boats; ensure health of fish and more fish; 
try and make appealing to the eye; enable/encourage the public to use it more and they may become more interested in 
keeping it pollution free; tidy up creek bank on Palmer St.; provide a safe viewing rail around creek; redevelop similar to 
Brisbane’s South Bank; and, remove stray cats 

1 
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7DEOH����� 6XJJHVWHG�&KDQJHV�WR�,PSURYH�5RVV�&UHHN��1RQ�XVHUV�IURP�7HOHSKRQH�6XUYH\��
�
�

� 6XJJHVWHG�&KDQJH�WR�5RVV�&UHHN� 1R��RI�7LPHV�
0HQWLRQHG�

1R�FKDQJH� ���
&OHDQ�LW�XS� ���
/DQGVFDSH�WKH�EDQNV� ���
3URYLGH�PRUH�SDUNV��EDUEHFXH�DUHDV�DQG�DUHDV�IRU�IDPLOLHV�VLPLODU�WR�5RZHV�
%D\��3DOODUHQGD�DQG�5RVV�5LYHU�

���

3URYLGH�ELNH�SDWKV�DQG�IRRWSDWKV��GUHGJH�WKH�PXGIODWV��GRQ
W�OLNH�WKH�ORRN�
RI�WKH�PXG��HUHFW�VWRQH�ZDOOV��OHDYH�LW�QDWXUDO��OHDYH�WKH�PDQJURYHV�

��

'RQ
W�OLNH�WKH�ERDUG�ZDON���QHHG�PRUH�SDUNV��JUDVV��WUHHV�DQG�PD\EH�D�SRRO�
OLNH�WKH�6RXWK�%DQN�LQ�%ULVEDQH�

��

6ROYH�
DERULJLQDO�SUREOHP
���WKH\�DUH�DQ�H\HVRUH��OHDYH�UXEELVK�DQG�KDVVOH�
IRU�FLJDUHWWHV�RU�DVN�\RX�WR��JR�DZD\�IURP�RXU�SODFH��

��

3RQG�XSSHU�UHDFKHV�RI�FUHHN�WR�HOLPLQDWH�WLGHV��VDOW�ZDWHU�DQG�
UXVW
��DOORZ�
ZDWHU�VSRUWV�LQ�SRQGHG�DUHDV�

��

,PSURYH�DFFHVV�IRU�ILVKLQJ��WDNH�GRZQ�9LFWRULD�%ULGJH����LW
V�DQ�H\HVRUH��
GUHVV�XS�2JGHQ�6W��FDUSDUN��SODQW�PRUH�WUHHV�DQG�LPSURYH�ODQGVFDSLQJ�LQ�
XSSHU�UHDFKHV�RI�FUHHN��XVH�LW�DV�D�GXPS��ILOO�LW�LQ�DQG�HOLPLQDWH�ERWK�
PRVTXLWRHV�DQG�
WKH�GDUNLHV
��LPSURYH�VDIHW\�RI�4XHHQV�5G��E\�LQVWDOOLQJ�
VDIHW\�UDLOV�

��

�
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����%,2',9(56,7<�2)�5266�&5((.�
�
7KHUH�LV�D�SDXFLW\�RI� LQIRUPDWLRQ�DYDLODEOH�RQ�IORUDO�DQG�IDXQDO�GLYHUVLW\�LQ�5RVV�&UHHN��SDVW�DQG�
SUHVHQW��ZLWK� WKH�H[FHSWLRQ�RI� YHJHWDWLRQ�DQG� ILVK�FRPPXQLW\�GLYHUVLW\�� � ,QIRUPDWLRQ�RQ�H[LVWLQJ�
ELRGLYHUVLW\�KDV�EHHQ�JDWKHUHG�SULPDULO\�IURP�XVHUV��DV�GRFXPHQWHG�LQ�WKH�SXEOLF�VXUYH\V��6HFWLRQ�
�����DQG�YDULRXV�VFLHQWLILF�VRXUFHV��
�
�
�����9HJHWDWLRQ�'LYHUVLW\�
�
�������+LVWRULFDO�&KDQJHV�WR�9HJHWDWLRQ�LQ�5RVV�&UHHN�
�
)URP� WKH� ����� DHULDO� SKRWRJUDSKV� LW� LV� FOHDU� WKDW�PXFK�RI� WKH�HQYLURQPHQW� DURXQG�5RVV�&UHHN�
IURP�9LFWRULD�%ULGJH� XSVWUHDP� KDG� UHPDLQHG� LQ� DQ� RULJLQDO� VWDWH� ZKLOVW� GRZQVWUHDP� WKHUH� ZDV�
FRPSUHKHQVLYH� FKDQJH�� � 7KH� PDQJURYHV� KDG� EHHQ� FOHDUHG�� ZLWK� WKH� H[FHSWLRQ� RI� D� IHZ� VPDOO�
UHPQDQW�SDWFKHV��DQG�WKH�FUHHN�EDQNV�ZHUH�FRQFUHWHG�RU�UHLQIRUFHG�ZLWK�URFN�ZDOOV���
�
7KH�LPPHGLDWH�FUHHN�HQYLURQPHQW�KDG�QHYHU�VXSSRUWHG�ZRRGODQG�QRU�DQ\�ODUJH�WUHHV�DV�WKH�5RVV�
&UHHN� DUHD� ZDV� RULJLQDOO\� SDUW� RI� D� ODUJH� FRDVWDO�PDQJURYH� LQOHW�� � 7KH� RQO\� SRVVLEOH� H[FHSWLRQV�
ZRXOG�KDYH�EHHQ�WKH�VPDOO�KLOOV�RI�0DJD]LQH�,VODQG�DQG�)ODJVWDII�+LOO�ZKLFK�ZHUH�DW�WKH�PRXWK�RI�
WKH� FUHHN�EXW�ZHUH�TXDUULHG� IRU� WKH�EUHDNZDWHUV�DQG�ZDOOV� RI� WKH� FUHHN� �)LJXUH������ �7KH�RWKHU�
H[FHSWLRQ�ZRXOG�KDYH�EHHQ�WKH�VORSHV�RI�&DVWOH�+LOO��
��
0DQJURYHV�� VDOW�PDUVK� YHJHWDWLRQ�� DQG� VRPH� JUDVVHV� ZHUH� WKH� RULJLQDO� FRPSRQHQW� RI� WKH� 5RVV�
&UHHN�YHJHWDWLRQ���)URP������WR�WKH�����
V��PRVW�RI�WKLV�YHJHWDWLRQ�GLVDSSHDUHG�GXH�WR�WKH�LQWHQVH�
�ODQG�UHFODPDWLRQ��IRU�WKH�UDLO�\DUGV�DQG�FLW\�GXPSV�XSVWUHDP�IURP�9LFWRULD�%ULGJH��)LJXUHV���DQG�
���� �9HU\� OLWWOH� RULJLQDO�PDQJURYH� HQYLURQPHQW� UHPDLQV� H[FHSW� IRU� D� VPDOO� VWULS�RI� YHJHWDWLRQ� LQ�
IURQW�RI� WKH� VRXWK�EDQN�PDLQWHQDQFH�\DUGV�� �7KLV� LV� WKH�PRVW� VLJQLILFDQW�UHPQDQW�RI� WKH�RULJLQDO�
FUHHN�YHJHWDWLRQ�� �2WKHU�VPDOO�SDWFKHV�RI�PDQJURYHV�GLG�VXUYLYH�WKH�LQWHQVH�ODQG�XVH�DURXQG�WKH�
FUHHN�DQG�EHFDPH��LPSRUWDQW�LQ�SURYLGLQJ�WKH�VRXUFH�RI�UHJHQHUDWLRQ�RI�IULQJLQJ�PDQJURYH�VWDQGV�
DORQJ�WKH�FUHHN�WRGD\���3DWFKHV�RI�SDUWLFXODU�QRWH�DUH�DURXQG�WKH�PRXWK�RI�:RROFRFN�6WUHHW�&DQDO��
WKH� VPDOO� LVODQG� QH[W� WR� %RXQGDU\� 6WUHHW� XSVWUHDP�� WKH� SRQGHG� DUHD� EHWZHHQ� 4XHHQV� 5RDG�
FDXVHZD\�DQG�WKH�ROG�6DQG\�&URVVLQJ�FDXVHZD\��DQG�DW�WKH�QRUWK�HDVWHUQ�VLGH�RI�WKH�ODUJH�SRQGHG�
DUHD��
�
)LJXUHV� ���� ��� DQG���� WDNHQ� IURP� WKH������� ������ DQG������DHULDO� SKRWRJUDSKV�� VKRZ� WKH�PDMRU�
FKDQJHV�WR�WKH�FUHHN�DQG�LWV�HQYLURQPHQW��HVSHFLDOO\�DURXQG�WKH�PLG�����
V�� �,Q�������WKH�FUHHN
V�
VXUURXQGLQJV� ZHUH� ILOOHG� DQG� JUDVVHG�� RU� OHIW� EDUH�� ZLWK� IULQJH�PDQJURYHV� GRWWHG� DORQJ� LWV� HGJH�
�3ODWH������+RZHYHU��RQFH�WKH�GLVWXUEDQFH�DURXQG�WKH�FUHHN�KDG�FHDVHG��PDQJURYHV�DQG�VRPH�VDOW�
PDUVK�YHJHWDWLRQ�EHFDPH�UH�HVWDEOLVKHG�WR�WKH�SRLQW�ZKHUH�PRVW�RI�WKH�FUHHN�EDQNV�DUH�QRZ�ZHOO�
YHJHWDWHG�� �7KH�URFN�ZDOOV�RI�WKH�QRUWKHUQ�UDLO�\DUGV�DQG�WKH�KDUG�GLUW�EDQNV�RI�WKH�%LFHQWHQQLDO�
3DUN�SRQG�DUH�WKH�PDLQ�H[FHSWLRQV��)LJXUH������
�
�������&XUUHQW�YHJHWDWLRQ�DVVHPEODJHV�
�
$�VXUYH\�RI�DOO�WKH�YHJHWDWLRQ�RI�WKH�5RVV�&UHHN�HQYLURQPHQW�ZDV�XQGHUWDNHQ�IRU�WKH�SXUSRVHV�RI�
WKLV�VWXG\���(LJKW�VSHFLHV�RI�PDQJURYH��IRXU�VDOW�PDUVK�VSHFLHV��WKUHH�PDLQ�H[RWLF�JUDVVHV��DQG�WKUHH�
GRPLQDQW� ZRRG\� ZHHGV� ZHUH� LGHQWLILHG�� � 1R� VSHFLHV� RI� PDFUR�DOJDH� ZHUH� QRWHG� DOWKRXJK�
XQGHVFULEHG�PLFUR�DOJDH�DUH�HYLGHQW�DORQJ�PRVW�RI�WKH�FUHHN�PDUJLQV�DQG�WKH�/DNHV�'HYHORSPHQW��
�)RXOLQJ� DOJDH� VXFK� DV�&HUDPLXP� VSS�� DQG�3DGLQD� VSS�� KDYH� EHHQ�REVHUYHG� RQ� WKH�ZDWHUOLQH� RI�
IORDWLQJ�SRQWRRQV�LQ�WKH�KDUERXU��=DQQ��������
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)LJXUH�����7RZQVYLOOH�LQ������VKRZLQJ�0DJD]LQH�,VODQG�DQG�)ODJVWDII�+LOO�

)LJXUH�����7RZQVYLOOH�3RUW�$XWKRULW\�ODQG�QH[W�WR�5RVV�&UHHN�
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)LJXUH�����5RVV�&UHHN�LQ�������0DQJURYH�GLVWULEXWLRQ�
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�D���1RQ�HVWXDULQH�YHJHWDWLRQ�
�
$V�5RVV�&UHHN�ZDV�RULJLQDOO\�LQ�WKH�PLGGOH�RI�D�ODUJH�PDQJURYH�WLGDO�IODW�WKHUH�ZDV�YHU\�OLWWOH�QRQ�
HVWXDULQH�YHJHWDWLRQ���+RZHYHU��ZLWK�WKH�H[WHQVLYH�ODQG�UHFODPDWLRQ�DURXQG�WKH�FUHHN��PDQ\�H[RWLF�
VSHFLHV�RI�YHJHWDWLRQ�KDYH�EHHQ�LQWURGXFHG���
�
*UDVVHV� DUH� SUHGRPLQDQW� HVSHFLDOO\�*XLQHD�*UDVV� �3DQLFXP�PD[LPXP���5KRGHV�*UDVV� �&KORULV�
JD\DQD���DQG�5HG�1DWDO�*UDVV��0HOLQLV�UHSHQV����0RVW�RI�WKH�JUDVVHG�DUHDV�DUH�RQ�ROG�ODQGILOO�VLWHV�
ZKLFK� DUH� ODUJHO\� NHSW� PRZQ�� � 2QO\� RQ� WKH� GXPS� KLOO� DW� %LFHQWHQQLDO� 3DUN� DQG� DURXQG� WKH�
0DLQWHQDQFH�<DUG� UDLO� OLQHV� LV� WKH� JUDVV�XQNHPSW�� �5KRGHV�*UDVV� FRYHUV�PXFK�RI� WKH�KLOO�ZKLOH�
*XLQHD�*UDVV�GRPLQDWHV�PRVW�RWKHU�RSHQ�JUDVVHG�DUHDV��
�
:RRG\� ZHHGV� DUH� IRXQG� VFDWWHUHG� DURXQG� WKH� FUHHN� PDUJLQV� DQG� KDYH� HVWDEOLVKHG� VWURQJO\� LQ�
XQNHPSW�JUDVV�DUHDV�DQG�DORQJ�WKH�PDQJURYH�SHULPHWHUV���2I�SDUWLFXODU�FRQFHUQ�DUH�WKH�OHJXPHV�
/HXFDHQD�OHXFRFHSKDOD���3DUNLQVRQLD�DFXODWD��DQG�0DFURSWLOLXP�ODWK\URLGHV��3KDVH\�%HDQ���
�
2WKHU�WUHHV�WKDW�DUH�IRXQG�DURXQG�WKH�FUHHN�DUH�SULQFLSDOO\�D�UHVXOW�RI�GHOLEHUDWH�SODQWLQJ�VXFK�DV�LQ�
HVWDEOLVKHG�SDUNV��VWUHHWV�DQG�ODUJH�RSHQ�JUDVV�DUHDV����7KHVH�LQFOXGH�D�YDULHW\�RI�H[RWLF�VSHFLHV�VXFK�
DV�7HUPLQDOLD�VSS���5DLQ�7UHH��$OEL]LD�VS���PDQJR�DQG�QDWLYH�HXFDO\SWV��PHODOHXFDV��VKH�RDNV��DQG�
ILJ�WUHHV���
�
�E���(VWXDULQH�YHJHWDWLRQ�
�
0DQJURYHV� DUH� E\� IDU� WKH� GRPLQDQW� W\SH� RI� YHJHWDWLRQ� IRXQG� DURXQG�5RVV�&UHHN�� � 7KH\� RFFXU�
PRVWO\� LQ�IULQJH�VWDQGV�RI�VRPH����P�ZLGH�FRYHULQJ�HLWKHU�WKH�VPDOO�LQOHWV�RU�WKH�LQWHU�WLGDO�]RQH�
DORQJ� WKH� FUHHN� EDQNV� �3ODWH� ���� � 2WKHU� VLJQLILFDQW� VWDQGV� RI� PDQJURYHV� RFFXU� DURXQG� WLGDOO\�
LQXQGDWHG�DUHDV�RU�PXGIODWV��
�
7KHUH� DUH� HLJKW� VSHFLHV� RI�PDQJURYHV� IRXQG� DORQJ� WKH� FUHHN�� � 7KH�PRVW� DEXQGDQW� LV�$YLFHQQLD�
PDULQD�ZKLFK�SURYLGHV�D�FRQWLQXRXV�FDQRS\�IRU�WKH�PDQJURYH�HQYLURQPHQW���$��PDULQD�LV�D�SLRQHHU�
VSHFLHV�HVWDEOLVKLQJ�DORQJ�WKH�IXOO�OHQJWK�RI�WKH�FUHHN�IROORZLQJ�ODQG�UHFODPDWLRQ���7KH�RWKHU�VSHFLHV�
RI� PDQJURYHV� JURZLQJ� DPRQJVW� WKH� $�� PDULQD� DUH� $HJLDOLWLV� DQQXODWD�� %UXJXLHUD� J\PQRUKL]D��
/XPQLW]HUD� UDFHPRVD�� 2VERUQLD� RFWRGRQWD�� &HULRSV� WDJDO�� 5KL]RSKRUD� VW\ORVD�� DQG� ;\ORFDUSXV�
JUDQDWXP��
�
6DOW�PDUVK�YHJHWDWLRQ�KDV�FRORQLVHG�WKH�WLGDO�IODWV�EHKLQG�PDQJURYH�VWDQGV�RU�LQ�DUHDV�ZKHUH�WKH�
PDQJURYHV�KDYH�QRW�HVWDEOLVKHG��3ODWH�������$OWKRXJK�WKHUH�DUH�VSRUDGLF�DQG�VPDOO�FRORQLHV�RI�VDOW�
PDUVK� YHJHWDWLRQ� WKH�PDMRULW\� RFFXU� LQ� D� IHZ� ODUJH� WLGDO� IODW� DQG� VDOW� SDQ�DUHDV�� �7KH�GRPLQDQW�
VSHFLHV�LV�WKH�6DOWZDWHU�&RXFK��6SRUREROXV�YLUJLQLFXV��ZLWK�6XHG�DXVWUDOLV��6HDEOLWH���+DORVDUFLD�VS��
�6DPSKLUH���6DUFRFRUQLD�DXVWUDOLV��&KLFNHQ�&ODZV���DQG�6HVXYLXP�SRUWXODFDVWUXP��6HD�3XUVODQH���
�
&DPSEHOO��������VXUYH\HG�WKH�PDQJURYH�YHJHWDWLRQ�RI�5RVV�5LYHU�HVWXDU\�LGHQWLI\LQJ�VHYHQ�VSHFLHV��
�2I� WKHVH�� RQO\�([FHRUFDULD� DJDOORFKD� ZDV� QRW� IRXQG� LQ� WKLV� VFRSLQJ� VWXG\�� �5RVV�&UHHN�KDV� WZR�
VSHFLHV� QRW� IRXQG� E\�&DPSEHOO��/XPQLW]HUD� UDFHPRVD� DQG�;\ORFDUSXV� JUDQDWXP�� ZKLFK�SUREDEO\�
RFFXU�RXWVLGH�KLV�VDPSOLQJ�VLWHV���&DPSEHOO�DOVR�IRXQG�WKH�VDPH�IRXU�VDOW�PDUVK�VSHFLHV�RFFXUULQJ�
XSULYHU�IURP�5RRQH\V�%ULGJH��
�
�������9HJHWDWLRQ�RI�WKH�/DQG�8VH�=RQHV�
�
�D���$UHD����)LJXUH�����
�
7KHUH� LV� YHU\� OLWWOH� PDQJURYH� YHJHWDWLRQ� LQ� WKLV� DUHD�� � 7KH� PRVW� VLJQLILFDQW� VWDQGV� DUH� RQ� WKH�
PXGIODWV� DW� WKH�ZHVWHUQ� HQG� RI�+DQUDQ� DQG�&HQWUDO� 3DUNV� �3ODWH� ����� �7KHUH� DUH� VFDWWHULQJV� RI�
PDQJURYHV��$��PDULQD��DURXQG�WKH�VRXWKHUQ�VLGH�RI�*HRUJH�5REHUWV�%ULGJH�DQG�DW�WKH�MXQFWLRQ�RI�
5RVV�DQG�$UFKHU�6WUHHWV���7KHUH�LV�QR�VDOW�PDUVK�YHJHWDWLRQ�DQG�YHU\�IHZ�H[RWLF�JUDVV�DQG�ZRRG\�
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ZHHGV�DUH�SUHVHQW���:RRG\�ZHHGV�DUH�EHFRPLQJ�HVWDEOLVKHG�LQ�QHJOHFWHG�DUHDV�DORQJ�WKH�URFN�ZDOOV�
DQG�RSHQ�VSDFHV�VXFK�DV�DW�WKH�MXQFWLRQ�RI�6LU�/HVOLH�7KLHVV�'ULYH�DQG�(QWHUWDLQPHQW�'ULYH��
�
7UHHV� LQ�+DQUDQ�DQG�&HQWUDO�3DUNV��)LVKHUPDQV�:KDUI��DQG�/HQQRQ�'ULYH� LQFOXGH�7HUPLQDOLDV��
ILJV��PHODOHXFDV�DQG�SDOPV���/DQGVFDSHG�VWUHHW�DUHDV�VXFK�DV�WKH�5LYHU�4XD\V�GHYHORSPHQW��3ODWH�
���LQFOXGH�PDQ\�SDOPV�DQG�PHODOHXFDV�DURXQG�WKH�)HUU\�7HUPLQXV�RQ�%UHDNZDWHU�5RDG��
�
�E���$UHD����)LJXUH�����
�
7KLV�DUHD�FRQWDLQV�WKH�PRVW�VLJQLILFDQW�VWDQG�RI�PDQJURYHV�DQG�VDOW�PDUVK�YHJHWDWLRQ�RI�WKH�FUHHN���
$OO�VSHFLHV�RI�PDQJURYHV�DQG�VDOW�PDUVK�YHJHWDWLRQ�RI�WKH�FUHHN�FDQ�EH�IRXQG�RQ�WKH�VRXWK�EDQN�DW�
WKH�UDLOZD\V�PDLQWHQDQFH�\DUGV�DUHDV��3ODWH�������7KLV�LV�DQ�RULJLQDO�VWDQG�RI�HVWXDULQH�YHJHWDWLRQ�
DQG� WKH� PDQJURYH� VWDQG� KDV� LQ� IDFW� LQFUHDVHG� LWV� GLVWULEXWLRQ� DW� WKH� H[SHQVH� RI� WKH� VDOW�PDUVK�
YHJHWDWLRQ���3XUH�VWDQGV�RI�6DOWZDWHU�&RXFK�DUH�D�PDMRU�IHDWXUH�DQG�WKHUH�DUH�DOVR�ILQH�H[DPSOHV�RI�
VDOW�SDQV�DQG�DVVRFLDWHG�YHJHWDWLRQ��
�
7KH�PDQJURYHV�DUH�SUHVHQW�LQ�SDWFKHV�DORQJ�WKH�URFN�ZDOOV�RI�WKH�QRUWKHUQ�UDLO�\DUGV�DQG�RQO\�RFFXU�
LQ�WKLQ�IULQJHV�ZKHUH�WKH�EDQNV�DUH�VWHHS�IURP��%RXQGDU\�6WUHHW�WR�WKH�PDLQWHQDQFH�UDLO�\DUGV�RQ�
WKH�VRXWK�EDQN���7KHUH�DUH�ODUJHU�VWDQGV�RI�PDQJURYHV�DURXQG�WKH�HDVWHUQ�VLGH�RI�:RROFRFN�6WUHHW�
&DQDO��
�
6RPH�ODUJH�WUHHV�FDQ�EH�IRXQG�VFDWWHUHG�DURXQG�5HLG�3DUN�DQG�WKH�:RROFRFN�6WUHHW�&DQDO�SDUNV���
$�JURXS�RI�PDQJR�WUHHV�DW�WKH�MXQFWLRQ�RI�WKH�QRUWKHUQ�DQG�VRXWKHUQ�OLQHV�EHORQJHG�WR�WKH�RULJLQDO�
KRPHV�WKDW�ZHUH�RQFH�RQ�WKH�HDVWHUQ�EDQNV�RI�0RQNH\�,VODQG�FKDQQHO���7KH�:RROFRFN�6WUHHW�&DQDO�
SDUNV�KDYH�D�QXPEHU�RI�PHGLXP�VL]HG�5DLQ�7UHHV�DQG�WKH�FUHHN�VLGH�RI�&LYLF�7KHDWUH�KDV�D�VWDQG�
RI�PHGLXP�WR�ODUJH�HXFDO\SWV�ZLWK�D�VFDWWHULQJ�RI�PHODOHXFDV��
�
&OXPS�SODQWLQJ�DV�D�YLVXDO�EXIIHU�IRU�WKH�&LYLF�7KHDWUH�IURP�WKH�UDLO�\DUGV�FRQVLVWV�PDLQO\�RI����P�
HXFDO\SWV�ZLWK�D�PL[WXUH�RI�RWKHU�QDWLYH�WUHHV�VXFK�DV�PHODOHXFDV�DQG�VKH�RDNV����&OXPS�SODQWLQJ�
KDV�FRPPHQFHG�LQ�WKH�HDVWHUQ�:RROFRFN�6WUHHW�&DQDO�3DUNV��
�
([RWLF�JUDVVHV��SDUWLFXODUO\�*XLQHD�*UDVV��GRPLQDWH�WKH�RSHQ�VSDFH�DUHDV�ZKLFK�DUH�PRVWO\�NHSW�FXW�
H[FHSW� DURXQG� WKH� UDLO� OLQHV� DQG� FORVH� WR� WKH� HGJHV� RI� WKH�PDQJURYHV�� �:RRG\�ZHHGV� DUH� TXLWH�
FRPPRQ�LQ�WKLV�DUHD�DORQJ�WKH�URFN�ZDOOV��DFURVV�WKH�HGJHV�RI�ODQG�ILOO��DQG�DORQJ�WKH�HGJHV�RI�WKH�
PDQJURYH�VWDQGV���2I�QRWH�DUH�/HXFDHQD�OHXFRFHSKDOD�DQG�3DUNLQVRQLD�DFXODWD�ZKLFK�DUH�SUHYDOHQW�
LQ�WKH�SDUN�HDVW�RI�WKH�FDQDO��
�
�F���$UHD����)LJXUH�����
�
7KLV� DUHD�KDV� JRRG�H[DPSOHV�RI� IULQJH�PDQJURYHV� �3ODWH� ���� �2QO\� LQ� WKH�SRQGHG�DUHD�KDYH� WKH�
PDQJURYHV�IDLOHG�WR�HVWDEOLVK�IXOO\���7KH�FUHHN�EDQNV�DUH�QRW�DV�VWHHS�DV�IRXQG�LQ�$UHD���DQG�WKHUH�
LV�IDU�OHVV�WLGDO�IOXFWXDWLRQ�ZKLFK�PDNHV�WKHP�YHU\�VXLWDEOH�IRU�D�KHDOWK\�PDQJURYH�HVWDEOLVKPHQW���
6RPH�ODUJHU�VWDQGV�RI�PDQJURYHV�RFFXU�RQ�DQG�DURXQG�WKH�PXGIODWV�DQG�ROG�FUHHN�LVODQGV�VXFK�DV�
WKDW� QH[W� WR� 4XHHQV� 6WUHHW� FDXVHZD\�� � 6PDOO� SDWFKHV� RI� VDOW�PDUVK� YHJHWDWLRQ� RFFXU� DW� WKH�
6XPPHUILHOG�5RDG�LQOHW�DQG�RQ�WKH�HDVWHUQ�VLGH�RI�WKH�6DQG\�&URVVLQJ�FDXVHZD\��
�
2QO\�D�IHZ�ODUJH�5DLQ�7UHHV�DQG�$OEL]LDV�DUH�VFDWWHUHG�DURXQG�WKH�RSHQ�DUHDV���&OXPS�DQG�VWULS�
SODQWLQJ�RI�QDWLYH�WUHHV�KDYH�EHHQ�XQGHUWDNHQ�LQ�%LFHQWHQQLDO�3DUN�DQG�RQ�WKH�3KLOS�6WUHHW�VLGH�RI�
WKH�FUHHN��3ODWH�������:RRG\�ZHHGV��PRVWO\�0DFURSWLOLXP�ODWK\URLGHV��KDYH�HVWDEOLVKHG�DPRQJ�WKH�
5KRGHV�*UDVV�RQ�%LFHQWHQQLDO�3DUN�KLOO�� �8QFXW�*XLQHD�*UDVV�KXJV� WKH�HGJHV�RI� WKH�PDQJURYH�
VWDQGV�HVSHFLDOO\�EHWZHHQ�4XHHQV�5RDG�DQG�%RXQGDU\�6WUHHW��
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)LJXUH�����5RVV�&UHHN�YHJHWDWLRQ���$UHD���
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)LJXUH�����5RVV�&UHHN�YHJHWDWLRQ���$UHD���
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�����)DXQDO�'LYHUVLW\�LQ�5RVV�&UHHN�
�
:LWK�WKH�H[FHSWLRQ�RI�ELUGV��IDXQDO�GLYHUVLW\�LQ�5RVV�&UHHN�DQG�LWV�VXUURXQGV�LV�EDVHG�RQ�D�UHYLHZ�RI�
UHOHYDQW� OLWHUDWXUH� DQG� UHSRUWHG� VLJKWLQJV� IURP� WKH� FRPPXQLW\� VXUYH\V�� )LHOG� REVHUYDWLRQV�ZHUH�
XWLOLVHG�IRU�DVVHVVLQJ�ELUG�GLYHUVLW\�DQG�FRPSDULQJ�REVHUYDWLRQV�DQG�UHSRUWHG�VSHFLHV�OLVWV��
�
�������0DULQH�OLIH�
�
�D���)LVK�
�
,QIRUPDWLRQ� DYDLODEOH� RQ� ILVK� GLYHUVLW\� LQ� 5RVV� &UHHN� LV� SURYLGHG� IURP� VFLHQWLILF� VWXGLHV� �H�J��
$UWKLQJWRQ�HW�DO��������0LOZDUG�DQG�:HEE�������DV�ZHOO�DV�SXEOLF�XVHU�VRXUFHV��
�
0LOZDUG� DQG�:HEE� ������� FRQGXFWHG� D� VWXG\� WR� GHWHUPLQH� WKH� H[WHQW� RI� WKH� LQWURGXFHG� WLODSLD�
VSHFLHV�2UHRFKURPLV�PRVVDPELFXV�LQ�WKH�7RZQVYLOOH�UHJLRQ���7KHLU�VWXG\�LQFOXGHG�:RROFRFN�6WUHHW�
&DQDO�DQG�&XUUDOHD�/DNH�DQG� OLVWHG� WKH� ILVK�VSHFLHV�REVHUYHG� LQ�XSSHU�5RVV�&UHHN�DQG�WKH�ODNH�
GXULQJ�0DUFK�WR�6HSWHPEHU������� �7KH�OLVWV� LOOXVWUDWH�WKH�GLYHUVLW\�HYLGHQW� LQ�WKH�UHODWLYHO\�VPDOO�
FUHHN� FDWFKPHQW� �7DEOHV� ���� DQG� ������ � 7KH� SXEOLF� VXUYH\� LQ� 6HFWLRQ� �� RI� WKLV� UHSRUW� JDWKHUHG�
LQIRUPDWLRQ�DERXW�WKH�W\SH�RI�ILVK�FDXJKW�LQ�5RVV�&UHHN��7DEOHV�����DQG�������
�
$�SUHFXUVRU�WR�WKH�ZRUN�E\�0LOZDUG�DQG�:HEE�ZDV�D�VWXG\�E\�$UWKLQJWRQ�HW�DO���������H[DPLQLQJ�
WLODSLD�RFFXUUHQFHV�DQG�GLVWULEXWLRQ�LQ�4XHHQVODQG���,W�ZDV�QRWHG�WKDW�DV�HDUO\�DV������WKHUH�ZHUH�
VHOI�PDLQWDLQLQJ�SRSXODWLRQV�LQ�5RVV�&UHHN�DQG�:RROFRFN�6WUHHW�&DQDO���7KH�VSHFLHV�LV�SURKLELWHG�
LQ� $XVWUDOLD� DQG� FRQVLGHUHG� D� WKUHDW� WR� QDWXUDOO\� RFFXUULQJ� VSHFLHV� EHFDXVH� RI� FRPSHWLWLYH�
DGYDQWDJH�GXH�WR�LWV�UDSLG�JURZWK�UDWHV�DQG�IHHGLQJ�KDELWV���$OWKRXJK�WLODSLD�LV�VWLOO�HYLGHQW�LQ�5RVV�
&UHHN�DQG�LWV�DVVRFLDWHG�ZDWHUZD\V��LQFOXGLQJ�WKH�KDUERXU��JHQHUDO�ILVK�GLYHUVLW\�LV�KLJK��LQFOXGLQJ�
SLVFLYRURXV�ILVK�VSHFLHV��VXFK�DV�EDUUDPXQGL�ZKLFK�PD\�SUH\�XSRQ�WLODSLD���ZKLFK�FRXOG�UHIOHFW�WKH�
RSHQ� WLGDO� V\VWHP�RI�5RVV�&UHHN�DQG� WKH�FDQDO�� �7KH� UHGXFHG� WLGDO� IOXVKLQJ�RI�&XUUDOHD�/DNH� LV�
H[SHFWHG�WR�IDYRXU�WLODSLD�VHWWOHPHQW�DV�GLYHUVLW\�LV�QRW�DV�KLJK�DV�LQ�WKH�FDQDO�DQG�FUHHN��
�
�E���0DULQH�LQYHUWHEUDWHV�
�
7KHUH�LV�OLWWOH�DYDLODEOH�LQIRUPDWLRQ�GHVFULELQJ�WKH�GLYHUVLW\�RI�PDULQH�LQYHUWHEUDWHV�LQ�5RVV�&UHHN���
6HYHUDO�VWXGLHV�ZHUH�EURXJKW�WR�WKH�DXWKRUV
�DWWHQWLRQ�ZKLFK�FRXOG�QRW�EH�UHWULHYHG�ZLWKLQ�WKH�WLPH�
IUDPH�RI�WKH�VWXG\���7KH�ODWH�3URIHVVRU�5RQ�.HQQ\��IRUPHUO\�RI�WKH�=RRORJ\�'HSDUWPHQW��-DPHV�
&RRN�8QLYHUVLW\��FDUULHG�RXW�HFRORJLFDO�VWXGLHV�RI�YDULRXV�OLPSHW�VSHFLHV�LQ�WKH�7RZQVYLOOH�UHJLRQ�
�ZKLFK�LQFOXGHG�WKH�KDUERXU�DQG�ORZHU�UHDFKHV�RI�5RVV�&UHHN����+H�DOVR�UHSRUWHG�RQ�WKH�RXWFRPH�
RI�D�PDMRU�ILUH�DW�WKH�6XJDU�7HUPLQDO�LQ�WKH�KDUERXU�DURXQG������ZKLFK�GRFXPHQWHG�D�VSHFLHV�OLVW�
RI�PDULQH�RUJDQLVPV�NLOOHG�DV�D�UHVXOW�RI�WKH�ILUH��
�
=DQQ��������UHSRUWHG�RQ�WKH�ELRORJ\�RI�PDULQH�IRXOLQJ�RUJDQLVPV�LQ�WKH�7RZQVYLOOH�UHJLRQ�IRFXVLQJ�
RQ�5RVV�&UHHN�DQG�5RVV�5LYHU���7KLV�ZRUN�IROORZHG�RQ�IURP�SUHYLRXV�IRXOLQJ�VWXGLHV�FDUULHG�RXW�LQ�
5RVV�&UHHN� E\� 6WUDXJKDQ� ������� �����DQG�������� � 6XFFHVVLRQDO� OLVWV� RI� LQYHUWHEUDWH� FRORQLVDWLRQ�
ZHUH� UHSRUWHG� RQ� D� QXPEHU� RI� VXEVWUDWHV�� LQFOXGLQJ� ZRRGHQ� DQG� FRQFUHWH� LQVWDOODWLRQV�� � ,Q�VLWX�
SODWHV�ZHUH�XWLOLVHG� WR�PRQLWRU� VXUIDFH� ILOP� VHWWOHPHQW�RYHU� D� WKLUW\�GD\�SHULRG�DW�D� VLWH� ORFDWHG�
DGMDFHQW�WR�WKH�ROG�3XPS�+RXVH�6WDWLRQ�LQ�WKH�KDUERXU�IDFLOLW\���7KH�UHVXOWDQW�VSHFLHV�OLVW�LV�VKRZQ�
LQ�7DEOH�������=DQQ�DOVR�UHSRUWHG�RQ�FKDQJHV�ZLWK�GHSWK�LQ�IRXOLQJ�VSHFLHV
�GLVWULEXWLRQ�RQ�ZRRGHQ�
DQG�FRQFUHWH� LQVWDOODWLRQV�ZLWKLQ� WKH�KDUERXU� �VHH�DOVR�7DEOH������� �7KH�ZRRGHQ� VWUXFWXUHV�ZHUH�
KHDYLO\�ERUHG�E\�FUXVWDFHDQV�DQG�PROOXVFV�EXW�WKH�FRORQLVLQJ�IRXOLQJ�RUJDQLVPV�ZHUH�YHU\�VLPLODU�WR�
WKRVH�IRXQG�RQ�WKH�FRQFUHWH�VWUXFWXUHV��
�
6HYHUDO� SRVW�JUDGXDWH� UHVHDUFK� SURMHFWV� DW� -DPHV� &RRN� 8QLYHUVLW\� KDYH� IRFXVVHG� RQ� HVWXDULQH�
DQLPDOV� LQ�WKH�7RZQVYLOOH�DUHD�� �+RZHYHU��RQO\�D�IHZ�KDYH�XWLOLVHG�5RVV�&UHHN��DQG�WKHQ�PDLQO\�
RQO\�KDUERXU�VLWHV�DUH�LQFRUSRUDWHG��ZLWK�PRVW�RI�WKH�HPSKDVLV�SODFHG�RQ�5RVV�5LYHU��5RVV�5LYHU�
(VWXDU\�DQG�&OHYHODQG�%D\���,W�LV�SRVVLEOH�WKDW�PXFK�RI�WKH�IDXQD�UHFRUGHG�LQ�QHDUE\�HVWXDULHV�DOVR�
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RFFXUV� LQ� 5RVV� &UHHN�� � 6RPH� RI� WKH� VWXGLHV� UHOHYDQW� WR� VSHFLHV� FRPSRVLWLRQ� DUH�*ULJJ� ������ ��
GLVWULEXWLRQ�RI�PDULQH�DQG�IUHVKZDWHU�FRSHSRGV��&OHYHODQG�%D\�DQG�5RVV�5LYHU���'UDSHU���������
EDUQDFOHV��5RVV�5LYHU�(VWXDU\���&DPSEHOO���������VHVDUPLG�FUDE�GLVWULEXWLRQ��5RVV�5LYHU�HVWXDU\���
:DUEXUWRQ� ������ �� 8FD� VSHFLHV� �ILGGOHU� FUDEV��� 5RVV� 5LYHU� (VWXDU\��� +RHGW� ������ �� DQFKRY\�
ELRORJ\��&OHYHODQG�%D\���0XHOOHU���������ELRORJ\�RI�WKH�3DFLILF�%OXH�(\H��5RVV�&UHHN�DQG�7KUHH�
0LOH� &UHHN��� <DS� ������ �� 6FLDHQLGDH� ELRORJ\�� &OHYHODQG� %D\��� &DEDQEDQ� ������ �/HLRJQDWKLGDH�
G\QDPLFV��&OHYHODQG�%D\��DQG�-DFNVRQ���������GLVWULEXWLRQ�RI�VTXLG�LQ�7RZQVYLOOH�ZDWHUV��LQFOXGHG�
VLWHV�LQ�WKH�KDUERXU���
�
�F���3XEOLF�&RPPHQW�
�
7ZHQW\�ILYH�VXUYH\�UHVSRQGHQWV�FROOHFW�EDLW�LQ�WKH�FUHHN�DW�D�QXPEHU�RI�ORFDWLRQV�IURP�+HUPLW�3DUN�
WR�WKH�VDQGEDU�LQ�WKH�KDUERXU���9DULHWLHV�FDXJKW�LQFOXGH�PXOOHW��KHUULQJ��SUDZQ��\DEE\�DQG�KDLUWDLO�
LQ�ZLQWHU��DQG�PXOOHW��KHUULQJ�DQG�SUDZQ�LQ�VXPPHU���7KH�PDLQ�PHWKRG�XVHG�IRU�FDWFKLQJ�EDLW�ZDV�
E\�FDVW�QHW���7DEOH�����OLVWV�WKH�UHOHYDQW�GHWDLOV�FROOHFWHG�LQ�WKH�VXUYH\��
�
7KLUW\�VHYHQ�RI�WKH�UHVSRQGHQWV�WR�WKH�5RVV�&UHHN�VXUYH\�ILVK�UHJXODUO\�LQ�WKH�FUHHN�DQG�SURYLGHG�
LQIRUPDWLRQ�DERXW�VSHFLHV��ORFDWLRQ�DQG�DEXQGDQFH���7KLV�LQIRUPDWLRQ�LV�VXPPDULVHG�LQ�7DEOHV������
�7KH�DUHDV�ZKHUH�PRVW�ILVK�DUH�FDXJKW�DUH�IURP�WKH�KDUERXU�WR�/RZWKV�%ULGJH���,Q�ZLQWHU��WKH�PRVW�
IUHTXHQWO\�FDXJKW�VSHFLHV�DUH�WUHYDOO\��ZKLWLQJ��KDLUWDLO��PDQJURYH�MDFN��DOVR�NQRZQ�DV�UHG�EUHDP���
FRG��EUHDP�DQG�EDUUDPXQGL���,Q�WKH�VXPPHU��EDUUDPXQGL��PDQJURYH�MDFN��WUHYDOO\��DQG�FRG�DUH�WKH�
PRVW�IUHTXHQWO\�FDXJKW�ILVK��IROORZHG�E\�TXHHQILVK��EUHDP��DQG�IODWKHDG���7KH�DYHUDJH�QXPEHU�RI�
ILVK�FDXJKW�LQ�DQ�KRXU�LV�RQH��DQG�RQ�DYHUDJH�VHYHQ�RXW�RI�WHQ�ILVK�DUH�WKURZQ�EDFN�EHFDXVH�WKH\�DUH�
XQGHU�VL]H��
�
�������2WKHU�9HUWHEUDWHV�
�
/LWWOH�LQIRUPDWLRQ�H[LVWV�RQ�WKH�RFFXUUHQFH�RI�WHUUHVWULDO�ZLOGOLIH�LQ�DQG�DURXQG�5RVV�&UHHN���:DWHU�
UDWV�DUH�FRPPRQ�DQG�D�FURFRGLOH�VLJKWLQJ�XQGHU�WKH�0DJQHWLF�,VODQG�IHUU\�WHUPLQDO�ZDV�UHSRUWHG�WR�
WKH�&LW\�&RXQFLO�DW�WKH�HQG�RI�������'��2
6XOOLYDQ�SHUV��FRPP���
�
�D���%LUGV�
�
7KH�FUHHN�VXSSRUWV�QXPHURXV�VSHFLHV�RI�ELUGV�� �/LNH� WKH�YHJHWDWLRQ�RI� WKH�FUHHN�WKHUH�DUH� WKRVH�
VSHFLHV�WKDW�EHORQJ�SULQFLSDOO\�WR�WKH�HVWXDULQH�HQYLURQPHQW�RU�ZDWHU�ELUGV��DQG�WKRVH�RI�WKH�QRQ�
HVWXDULQH�HQYLURQPHQW�RU�ODQG�ELUGV���7KH�ZDWHU�ELUGV�RI�5RVV�&UHHN�LQFOXGHG��WKH�VXUIDFH�IHHGHUV�
�JXOOV� DQG� WHUQV��� VZLPPLQJ� ELUGV� �FRUPRUDQWV�� SHOLFDQV��� ODUJH� ZDGLQJ� ELUGV� �HJUHWV�� KHURQV��
FXUOHZV��LELVHV���DQG�VPDOO�ZDGLQJ�ELUGV��SORYHUV����7KH�ODQG�ELUGV�RI�WKH�FUHHN�LQFOXGHG��JUDVV�ELUGV�
�TXDLOV�� ZUHQV�� ODUNV�� ZLOOLH�ZDJWDLO�� ILQFKHV��� DHULDO� IHHGHUV� �VZDOORZV�� EHH�HDWHUV��� ELUGV� RI� SUH\�
�NLWHV���VPDOO�EXVK�ELUGV��IO\FDWFKHUV��IDQWDLO��WULOOHU��KRQH\�HDWHUV��ZDUEOHUV��VLOYHUH\H���DQG�PHGLXP�
VL]HG� EXVK� ELUGV� �NLQJILVKHUV�� FXFNRR�VKULNHV�� IULDUELUGV�� GURQJRHV�� SLJHRQV�� GRYHV�� FRFNDWRRV��
ORULNHHWV��SDUURWV���
�
)URP�WKH�SXEOLF� VXUYH\�DQG�JHQHUDO�REVHUYDWLRQ�GXULQJ� WKH�VWXG\�� VRPH����VSHFLHV�RI�ELUGV�KDYH�
EHHQ�LGHQWLILHG���7KHVH�DUH�OLVWHG�LQ�7DEOH�������7KH�PDMRULW\�RI�VZLPPHUV�DQG�VXUIDFH�IHHGHUV�DUH�
IRXQG�LQ�WKH�QRQ�SRQGHG�DUHDV�RI�WKH�FUHHN���7KH�ZDGLQJ�ELUGV�LQKDELW�WKH�PXGIODWV���7KH�VPDOO�DQG�
PHGLXP�VL]HG�EXVK�ELUGV�FDQ�EH�IRXQG�LQ�VWDQGV�RI�PDQJURYHV�EXW�DUH�IDU�PRUH�QXPHURXV�LQ�FOXPS�
SODQWLQJV�RI�QDWLYH�WUHHV��
�
�E���3XEOLF�&RPPHQW�
�
6XUYH\� UHVSRQGHQWV�PHQWLRQHG� VLWLQJ�D� WRWDO�RI���� VSHFLHV�RI�ELUGV� LQ� WKH�YLFLQLW\�RI�5RVV�&UHHN���
7KH� PRVW� IUHTXHQWO\� PHQWLRQHG� VLWLQJV� ZHUH� HJUHWV�� LELV�� FRUPRUDQWV�� SORYHUV�� KHURQV�� VHDJXOOV��
PDJSLH�ODUNV��P\QD�ELUGV�� WHUQV��SHOLFDQV�DQG�EHH�HDWHUV�� �6RPH�VSHFLILF� VSHFLHV�REVHUYHG�ZHUH�D�
:KLWH�EURZHG� &UDNH�� %XII�EDQGHG� 5DLO�� (DVWHUQ� 5HHI� (JUHW�� 0DQJURYH� *HUU\JRQH�� -DELUX��
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&UHVWHG�+DZN��%UDKPLQ\�.LWH��:KLVWOLQJ�.LWH�DQG�%ODFN�.LWH���2WKHU�DQLPDOV�REVHUYHG�DURXQG�WKH�
FUHHN�LQFOXGHG�UDEELWV��UDWV��IO\LQJ�IR[HV��FDWV��SRVVXPV��OL]DUGV��VQDNHV��FUDEV�DQG�EXWWHUIOLHV���$�OLVW�
LV�DOVR�LQFOXGHG�LQ�7DEOH������
�
2QH�UHVSRQGHQW�PHQWLRQHG�WKDW�WKH�YDULHW\�RI�ELUGV�KDG�LQFUHDVHG�VLQFH�WUHHV�KDYH�EHHQ�SODQWHG�
QHDU�4XHHQV�5RDG�� DQG�DQRWKHU� UHSRUWHG� WKDW�SORYHUV
�QHVWV�DQG�\RXQJ�KDYH�EHHQ�GHVWUR\HG�E\�
JUDVV� VODVKLQJ�� � 0HQWLRQ� ZDV� DOVR� PDGH� RI� ZLOG� FDWV� EUHHGLQJ� QHDU� WKH� 6KHUDWRQ� &DVLQR� DQG�
(QWHUWDLQPHQW�&HQWUH��DQG�RI�WKH�ODUJH�QXPEHU�RI�UDWV�LQ�WKH�URFN�ZDOOV�RI�WKH�EUHDNZDWHU�LQ�WKH�
KDUERXU��
�
�����&RPSDUDEOH�(VWXDULHV�
�
7KHUH�DUH�D�QXPEHU�RI�HVWXDULHV�LQ�WKH�7RZQVYLOOH�UHJLRQ�WKDW�FRXOG�EH�XVHG�IRU�D�FRPSDULVRQ�RI�
ELRORJLFDO�GLYHUVLW\�ZLWK�5RVV�&UHHN���+RZHYHU��HIIHFWLYH�FRPSDULVRQV�FDQ�RQO\�EH�PDGH�RQFH�WKH�
IXOO�H[WHQW�RI�WHUUHVWULDO�DQG�PDULQH�GLYHUVLW\�KDV�EHHQ�GHWHUPLQHG�IRU�5RVV�&UHHN��
�
5RVV� 5LYHU� HVWXDU\� SURYLGHV� DQ� DGHTXDWH� ZDWHUZD\� IRU� HFRORJLFDO� FRPSDULVRQ�� GXH� WR� LWV� FORVH�
SUR[LPLW\�� DQG� KDYLQJ� H[SHULHQFHG�PXFK� OHVV� GHYHORSPHQW�� HVSHFLDOO\� XUEDQLVDWLRQ�� �5RVV�5LYHU�
DOVR�H[SHULHQFHV�IORRG�PLWLJDWLRQ�YLD�WKUHH�ZHLUV�DQG�WKH�ORZHU�UHDFKHV�RI�WKH�ULYHU�DUH�LQXQGDWHG�
E\�IUHVKZDWHU�IORZV�LQ�WLPHV�RI�H[WUHPH�DQG�FRQVLVWHQW�UDLQ�HYHQWV���,W�PLJKW�EH�H[SHFWHG�WKDW�5RVV�
5LYHU�ZRXOG�H[KLELW�D�JUHDWHU�QDWLYH�IORUDO�DQG�IDXQDO�GLYHUVLW\�WKDQ�5RVV�&UHHN�GXH�WR�D�JUHDWHU�
GHJUHH�RI�LPSDFW�WR�WKH�5RVV�&UHHN�V\VWHP���8SVWUHDP�RI�WKH�FLW\�WKLV�DSSHDUV�WR�EH�WKH�FDVH�IRU�
IORUDO� VSHFLHV� GLYHUVLW\� GXH� WR� WKH� SRFNHWV� RI� QDWXUDOO\� RFFXUULQJ� PDQJURYH� DQG� VDOW� PDUVK�
YHJHWDWLRQ�DQG�DUHDV�RI� LQWURGXFHG�IORUDO�DVVHPEODJHV�� �7KH�FRPPHUFLDO�DQG�XUEDQ�GHYHORSPHQW�
GRZQVWUHDP� RI� 5RVV� &UHHN� VHULRXVO\� GLVDGYDQWDJHV� HFRORJLFDO� GHYHORSPHQW� GXH� WR� SROOXWLRQ�
ORDGLQJ�DQG� FKDQJHV� WR� FUHHN�EDQN� VWUXFWXUH� �LQ� VRPH� FDVHV� UHPRYLQJ� WLGDO� EDQNV�DQG� UHSODFLQJ�
ZLWK�FRQFUHWH�ZDOOV�����,W�LV�H[SHFWHG�WKDW�WKH�GLIIHUHQFHV�QRWHG�LQ�VSHFLHV�OLVWV�EHWZHHQ�5RVV�&UHHN�
DQG�5RVV�5LYHU�DUH�D�GLUHFW�UHVXOW�RI�XUEDQ�GHYHORSPHQW��
�
2WKHU�SRVVLEOH�HVWXDULQH�ZDWHUZD\V�ZKLFK�PD\�EH�XVHG� IRU�ELRORJLFDO�DQG�HFRORJLFDO�FRPSDULVRQ�
DUH��WKH�ORZHU�UHDFKHV�DQG�HVWXDULQH�DUHDV�RI�7KUHH�0LOH�&UHHN�DQG�WKH�$OLFH�%ODFN�5LYHU�V\VWHPV��
�5HVHDUFK� VWXGLHV� KDYH� EHHQ� FDUULHG� RXW� ZKLFK� OLVW� IORUDO� DQG� IDXQDO� VSHFLHV� �%HXPHU� ����� DQG�
3HQULGJH��������7KUHH�0LOH�&UHHN��%HXPHU��������$OLFH�%ODFN�5LYHU��ZKLFK�PD\�EH�XVHG�DV�D�EDVLV�
RI�FRPSDULVRQ�ZLWK�5RVV�&UHHN��
�
�
�����&RQVHUYDWLRQ�
�
7KH� 7RZQVYLOOH� &LW\� &RXQFLO
V� /LYLQJ� 7RGD\� IRU� 7RPRUURZ� LV� DQ� HQYLURQPHQWDO� FRQVHUYDWLRQ�
VWUDWHJ\�IRU�7RZQVYLOOH�DQG�WDNHV�LQWR�DFFRXQW�WKH�HQYLURQPHQWDO�LVVXHV�IRU�DOO�DVSHFWV�RI�WKH�FLW\�
DQG� VXUURXQGV� �7RZQVYLOOH� &LW\� &RXQFLO� ����F��� � 6WUDWHJLHV� DUH� LQFOXGHG� IRU� WKH� PDULQH� DQG�
WHUUHVWULDO�IORUD�DQG�IDXQD�DQG�WKHUH�DUH�UHFRPPHQGDWLRQV�ZKLFK�DSSO\�WR�WKH�SURWHFWLRQ�RI�QDWXUDO�
KHULWDJH�RI�5RVV�&UHHN��
�
6RPH� RI� WKH� UHFRPPHQGDWLRQV� RI� WKH�4XHHQVODQG�'HSDUWPHQW� RI� (QYLURQPHQW� DQG�+HULWDJH
V�
&RDVWDO�3URWHFWLRQ�%LOO�PD\�DSSO\�WR�5RVV�&UHHN���7KH�DUHDV�DGMDFHQW�WR�WKH�FUHHN�PD\�FRQWDLQ�VRPH�
SURSHUWLHV�WKDW�DUH�FRYHUHG�LQ�WKH�7RZQVYLOOH�&LW\�&RXQFLO
V�8UEDQ�&RQVHUYDWLRQ�6WUDWHJ\��
�
�����6XPPDU\�
�
5RVV�&UHHN�SURYLGHV�DQ� LQWHUHVWLQJ� IRFXV� IRU�ZLOGOLIH� LQ�7RZQVYLOOH�� �:KLOH� LW�PD\�QRW�KDYH�KLJK�
FRQVHUYDWLRQ�YDOXH�RQ�D�UHJLRQDO�VFDOH��WKH�FORVH�SUR[LPLW\�RI�WKH�FUHHN�DQG�LWV�ZLOGOLIH�WR�WKH�LQQHU�
FLW\� DUHD�PDNH� LW� DQ� LPSRUWDQW� ORFDO� ELRORJLFDO� UHVRXUFH�� HVSHFLDOO\� IRU� UHFUHDWLRQ� DQG� DHVWKHWLF�
SXUSRVHV��
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7DEOH����� )LVK� VSHFLHV�FROOHFWHG� LQ�XSSHU�5RVV�&UHHN�EHWZHHQ�0DUFK�DQG�6HSWHPEHU������
�0LOZDUG�DQG�:HEE�������UHYLVHG�OLVW�:HEE�SHUV��FRPP���

 
 

Scientific Name Common Name 

Acanthopagrus australis Silver Bream 

Ambassis vachelli Perchlet 

Ambassis sp. Perch 

Chanos chanos Milkfish 

Chirocentrus dorab Wolf Herring 

Gambusia holbrooki Mosquitofish 

Gerres macrocanthus Silver Biddy 

Rediogobius bikolanus Speckled goby 

Gobiid spp. (5) Goby 

Hemiramphus sp. Garfish 

Lates calcarifer Barramundi 

Leiognathus equulus Black-tipped Ponyfish 

Lutjanus argentimaculatus Mangrove Jack 

Mugil cephalus Mullet 

Nematolosa erebi Bony Bream 

Scatophagus argus Spotted Butterfish 

Selenotoca multifasciata Striped Butterfish 

Sillago sp. Whiting 

Terapon jarbua Crescent Perch 

Platycephalus fuscus Flathead 
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7DEOH����� )LVK� VSHFLHV� FROOHFWHG� LQ� &XUUDOHD� /DNH� EHWZHHQ� 0DUFK� DQG� 6HSWHPEHU� �����
�0LOZDUG�DQG�:HEE�������UHYLVHG�OLVW�:HEE�SHUV��FRPP���

 
 

Scientific Name Common Name 

Hypseleotris compressa Empire Gudgeon 

Sphyraena barracuda Barracuda 

Arothron sp. Toadfish 

Chanos chanos Milkfish 

Gerres macrocanthus Silver Biddy 

Platycephalus fuscus Northern Dusky Flathead 

Platycephalus indicus Bar-tailed Flathead 

Lates calcarifer Barramundi 

Chirocentrus dorab Wolf Herring 

Rediogobius bikolanus Speckled Goby 

Gobiid spp. Goby 

Leiognathus equulus Black-tipped Ponyfish 

Mugil cephalus Mullet 

Nematolosa erebi Bony Bream 

Nematolosa come - 

Scatophagus argus Spotted Butterfish 

Scomberoides tala Queenfish 

Selenotoca multifasciata Striped Butterfish 

Anguilla reinhardti Eel 

Leiopotherapon unicolor Spangled Perch 

Megalops cyprinoides Tarpon 
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7DEOH����� %DLW� &ROOHFWLRQ � � LQ�5RVV�&UHHN� IURP�5HVSRQVHV� WR� WKH�8VHUV� 6XUYH\� �QXPEHU� RI�
WLPHV�PHQWLRQHG��

�
�
� � � � ���������:,17(5� � � � 6800(5 

Location Mullet Herring Prawn Yabby Hairtail Mullet Herring Prawn 

Hermit Park/Railway 
Estate 

4 5 7 - 2 6 6 5 

Ross Creek (entire) 5 4 3 1 - 6 4 6 

Boat Ramps 2 2 - - - 3 1 2 

Behind Railway Station 2 2 1 - - 2 2 2 

Slipways - - - - - - - 1 

Between Railway yards 
and Telecom 

1 1 - - - 1 1 - 

Sandbar in Harbour 1 - 1 - - 1 - 1 

�
�
��
������ 0HWKRGV�XVHG�IRU�EDLW�FROOHFWLRQ��
� � � � � ���� FDVW�QHW��PHQWLRQHG����WLPHV��
� � � � � ���� GUDJ�QHW��PHQWLRQHG���WLPH��
� � � � � ���� OXUHV��PHQWLRQHG���WLPH�IRU�KDLUWDLO��
� � � � � ���� \DEE\�SXPS��PHQWLRQHG���WLPH��
�



7DEOH����� $�6XPPDU\�RI�5HFUHDWLRQDO�)LVKLQJ�LQ�5RVV�&UHHN�IURP�1RQ�UDQGRP�DQG�5DQGRP�6XUYH\V��QXPEHU�RI�WLPHV�PHQWLRQHG��
�
�

Location Crab Barramundi Mangrove 
Jack 

Trevally Cod Queen-
fish 

Flath
ead 

Whiting Grunter Black 
Salmon 

Mackeral Hairtail Bream Tarpon Tilapia Teraglin Gold 
Bream 

WINTER                  

Harbour - 1 - 5 1 - - 3 2 - 1 - 1 1 1 1 - 

Lowths 
Bridge/Harbour 

- 1 3 - 4 - - - - - - 4 2 - - - - 

Slipways - 1 1 1 1 - - - - - - - - - - - - 

Hermit 
Park/Railway 
Estate 

- 1 1 1 - - - - - - - - 2 - 1 - 1 

Various - 1 1 - - - - 1 1 - - 1 2 - - - - 

Between Telecom 
and Rail Yards 

- 1 - 1 - - - - - - - - - - - - - 

RE/HP/Harbour - - - 1 1 - - - - - - - - - 1 - - 

SUMMER                  

Harbour 1 10 7 7 6 2 1 - - 1 - - - - - - - 

Lowths 
Bridge/Harbour 

- 3 3 - 4 - - - - - - - - - - - - 

Slipways - 1 1 1 1 1 - - - - - - - - - - - 

Hermit 
Park/Railway 
Estate 

1 1 1 1 - - 2 - 2 - - - - - - - - 

Various - 1 1 - - - - - - - - - - - - - - 

Between Telecom 
and Rail Yards 

- 1 1 1 - 1 - - - - - - - - - - - 

RE/HP/Harbour - 1 1 1 1 - - - - - - - - - - - - 
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7DEOH����� 6SHFLHV� &RORQLVDWLRQ� DQG� 6XFFHVVLRQ� RI� ,Q�6LWX� 3ODWHV� E\� 0DULQH� )RXOLQJ�
2UJDQLVPV� LQ� 7RZQVYLOOH�+DUERXU� RYHU� D� 7KLUW\� 'D\� 3HULRG� �WDNHQ� IURP�=DQQ�
������

�
�

1. Bacteria settlement heay, consisting of mainly gram-negative rods, 5% gram-positive reflecting terretrial discharge (most marine 
bacteria are gram negative). 

2. Diatom settlement - Nitzchia spp. make up 90% of diatom assemblage.  In particular, N. closterium, N. logissima, N. grevillei, 
and species of Navicula, Achnanthes, Melosira, Astroniella and Bacilleria common for the first two weeks. 

3. Podophyra fixa, a suctorian, present, Vorticella sp., noted and the hydrozoans Obelia bicuspidata, O. nodosa (not common) and 
Campanularia sp. present.  It is suggested that the high concentration of diatoms on the plates prevented settlement and growth 
of the hydrozoans). 

4. Balanus amphritite - barnacles settled after ten days  

5. After thirty days, the above and serpulids Polatoleios krauseii, Hydroides basispinosus, H. multispinosa, Mercierella 
enigmatica and Spirorbis sp.: sebellids; the barnacle Balanus amphritite; oysters Ostrea sp. and Cassostrea echinata; mussels 
Mytilus sp. and ascidians noted. 

�
�
�
�
�
7DEOH����� 2FFXUHQFH� RI�0DULQH� )RXOLQJ�2UJDQLVPV� LQ�5HODWLRQ� WR� 'HSWK� RQ�:RRGHQ� DQG�

&RQFUHWH�,QVWDOODWLRQV�LQ�7RZQVYLOOH�+DUERXU��WDNHQ�IURP�=DQQ�������
 
 

High Water Barnacle Chthamalus malayensis dominates high water level. 

Mean Water Merging to Oysters Crassostrea echinata and C. amasa. 

Below Mean Water Barnacles Balanus ammphritite and B. variegatus, and serpulids Hydroides spp. and 
Pomatoleios krauseii. 

Below Mean Low Water 
Spring 

Ascidians, Sponges and some corals Favites sp. and Porites sp. noted. 

Algae Algae uncommon but Ceramium spp. and Padina spp. present at the waterline of 
floating pontoons. 

Wooden Pylons Heavily bored by crustaceans, Limnoria sp. and Sphaeroma sp. above the mean water 
level, and teredinid bivalves Lyrodus spp. and Teredo spp. below the mean water 
level. 
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7DEOH����� $�6XPPDU\� RI�:LOGOLIH�2EVHUYHG� ,Q� DQG�$URXQG�5RVV�&UHHN� �8VHUV� IURP�1RQ�
UDQGRP�DQG�5DQGRP�6XUYH\V��

�
�

� 7\SH�RI�:LOGOLIH�2EVHUYHG� 1R��RI�7LPHV�
0HQWLRQHG�

%,5'6� �
,ELV� ���
(JUHW��SORYHU� ���
0DJSLH�ODUN� ��
&RUPRUDQW��KHURQ� ��
6HDJXOO��P\QD�ELUG� ��
7HUQ��KRQH\HDWHU��SHOLFDQ��UDLQERZ�EHH�HDWHU� ��
5HG�WDLOHG�EODFN�FRFNDWRR��NLQJILVKHU��EUDKPLQ\�NLWH��
GDUWHU�

��

%ODFN�NLWH��NLWH��EUROJD��FXUOHZ��NRRNDEXUUD��ZKLVWOLQJ�
NLWH��VHD�HDJOH�

��

:KLWH�&RFNDWRR��VFUXE�KHQ��FURZ��ZKLWH�EURZHG�FUDNH��
IO\FDWFKHU��VLOYHUH\H��GRYH��EXVK�FDQDU\��EXII�EDQGHG�UDLO��
GXFN��FUDQH��(DVWHUQ�5HHI�HJUHW��PDQJURYH�JHUU\JRQH��
FRUPRUDQW�FKLFNV��HJUHW�FKLFNV��MDELUX��SHDFHIXO�GRYH��
FUHVWHG�KDZN��%OXH�0RXQWDLQ�SDUURW��EXVWDUG��ZUHQ��VDQG�
SLSHU��ZRRG�VZDOORZV�

��

27+(5�$1,0$/6� �
FDWV� ��
FUDEV� ��
UDWV��VQDNHV��OL]DUGV� ��
GRJV��S\WKRQ��EXWWHUIOLHV��SRVVXPV��UDEELWV��ZKLWH�WDLOHG�
ZDWHU�UDW��IO\LQJ�IR[�

��
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����32//87,21�/2$',1*�,1�5266�&5((.�
�
7KH�SUHVHQW�FKDUDFWHU��IRUP��DQG�FRQVWLWXWLRQ�RI�5RVV�&UHHN�LV�JUHDWO\�DIIHFWHG�E\�ODQG�UHFODPDWLRQ��
ZDVWH�GLVSRVDO�DQG�SROOXWLRQ���7KH�LQWHQVH�LQGXVWULDO�DFWLYLW\�DURXQG�WKH�PLGGOH�DQG�RXWHU�UHDFKHV�
RI�WKH�FUHHN��GLVFKDUJHV�IURP�WKH�FHQWUDO�EXVLQHVV�GLVWULFW�DQG�ZLGHU�VXEXUELD��FRQWLQXRXV�ERDWLQJ�
XVH�DURXQG�WKH�LQQHU�FLW\��DQG�WKH�ILOOLQJ�RI�HVWXDULQH�LQOHWV��WLGDO�IODWV��DQG�PDQJURYH�VWDQGV�ZLWK�
LQGXVWULDO� DQG� GRPHVWLF� ZDVWH�� PDNH� 5RVV� &UHHN� D� VDG� H[DPSOH� RI� QHJOHFW� DQG� LQGLIIHUHQW�
H[SORLWDWLRQ�RI�LWV�HFRORJLFDO��DHVWKHWLF��DQG�UHFUHDWLRQDO�IXQFWLRQ�DQG�SRWHQWLDO��
�
�
�����5RVV�&UHHN�&DWFKPHQW�
�
5RVV�&UHHN�SURYLGHV�IRU�WKH�GLVFKDUJH�RI�WKH�PDMRULW\�RI�WKH�7RZQVYLOOH�XUEDQ�VWRUPZDWHU�GUDLQDJH�
DQG�WKHUHIRUH� UHSUHVHQWV�D� FULWLFDO� FRPSRQHQW�RI�7RZQVYLOOH
V�GUDLQDJH�V\VWHP�� �7KH�5RVV�&UHHN�
FDWFKPHQW� FRYHUV� DQ� DUHD� RI� DSSUR[LPDWHO\� ������ KHFWDUHV�� � 6WRUP�ZDWHU� UXQRII� GXULQJ� WKH�ZHW�
VHDVRQ� IORZV� WKURXJK� D� QHWZRUN� RI� VWRUPZDWHU�SLSHV�� GUDLQV� DQG�FKDQQHOV�ZKLFK�HPSW\� LQWR� WKH�
:RROFRFN�6WUHHW�&DQDO�RU�GLUHFWO\�LQWR�5RVV�&UHHN���7KH�:RROFRFN�6WUHHW�&DQDO�VHUYLFHV�WKH�EXON�
RI� WKH� FDWFKPHQW� DUHD� �DERXW� ������ KHFWDUHV�� DQG� GLVFKDUJHV� LQWR�5RVV�&UHHN� YLD� IORRG� FRQWURO�
JDWHV�DW�WKH�MXQFWLRQ�RI�&KDUWHUV�7RZHUV�5RDG�DQG�%RXQGDU\�6WUHHW��)LJXUH������
�
7KH� FDQDO� FDWFKPHQW� GUDLQV� PDLQO\� UHVLGHQWLDO� DUHDV�� LQFOXGLQJ� D� QXPEHU� RI� PDMRU� FRPPHUFLDO�
FHQWUHV��VPDOO�VKRSSLQJ�FHQWUHV��VHUYLFH�IDFLOLWLHV��DQG�OLJKW�LQGXVWU\��7KH�FDWFKPHQW�FDQ�EH�GLYLGHG�
LQWR�WKUHH�VXE�FDWFKPHQWV��)LJXUHV����DQG������
�
� 6XE�FDWFKPHQW��� GUDLQV� WKH�QRUWK�ZHVWHUQ� DUHD� DQG�HPSWLHV� LQWR� WKH� WZR� VHGLPHQW�

EDVLQV� �&XUUDOHD� /DNH� DQG� WKH� /DNHV� 6WDJH� ,,�� LQ� WKH� VXEXUE� RI�
&XUUDMRQJ� DORQJ�:RROFRFN� 6WUHHW�� � 7KHVH� EDVLQV� RU� ODNHV� UHGXFH�
IORZ�YHORFLWLHV��DQG�WUDS�VHGLPHQWV�DQG�SROOXWDQWV���7KH�RXWOHW�RI�WKH�
ODNHV�LV�DW�WKH�VRXUFH�RI�:RROFRFN�6WUHHW�&DQDO�DW�WKH�LQWHUVHFWLRQ�
RI�.LQJV�5RDG�DQG�:RROFRFN�6WUHHW����

�
� 6XE�FDWFKPHQW��� GUDLQV� WKH� VRXWK�VRXWK�ZHVWHUQ� VHFWLRQ� RI� WKH� FDWFKPHQW�� �5XQRII�

IORZV� PRVWO\� LQWR� JUDVVHG� RSHQ� FKDQQHOV� ZKLFK� HPSW\� WKURXJK� D�
FRQFUHWH� FKDQQHO� LQWR� WKH� FDQDO� RSSRVLWH� WKH� 7RZQVYLOOH�
6KRZJURXQGV����

�
� 6XE�FDWFKPHQW��� LV� WKH� VPDOOHVW� RI� WKH� WKUHH�� ZKLFK� GUDLQV� WKH� QRUWK�QRUWK�HDVWHUQ�

VHFWLRQ�RI�WKH�FDWFKPHQW���8QOLNH�WKH�RWKHU�WZR�VXE�FDWFKPHQWV��LW�
KDV� QR� VLQJOH� GUDLQDJH� RXWOHW� SRLQW� EXW� FRQVLVWV� RI� D� QXPEHU� RI�
LQGLYLGXDO� VWRUPZDWHU� SLSHV� ZKLFK� GUDLQ� GLUHFWO\� LQWR� WKH� PDLQ�
FDQDO��

�
7KHUH�DUH�QR�QHWZRUNV�RI�SLSHV��GUDLQV��RU�FKDQQHOV�GLUHFWO\�DURXQG�5RVV�&UHHN�DQG�WKHUHIRUH��QR�
PDMRU� GUDLQDJH� RXWOHW� SRLQWV�� � &RQVHTXHQWO\� DOO� GUDLQDJH� DURXQG� WKH� FUHHN� LV� IURP� QXPHURXV�
LQGLYLGXDO�VWRUPZDWHU�SLSHV�WKDW�GUDLQ�VPDOO�VHFWLRQV�RI�LQGXVWULDO��FRPPHUFLDO�DQG�UHVLGHQWLDO�ODQG�
�)LJXUH��������
�
�����'UDLQDJH�DQG�3ROOXWLRQ�
�
5RVV� &UHHN� LV� KHDYLO\� LQIOXHQFHG� E\� FOLPDWLF�� WLGDO� DQG� XUEDQ� LQSXWV� �LQFOXGLQJ� LQGXVWULDO� DQG�
KDUERXU�DFWLYLW\���GUHGJLQJ�DQG�YHVVHO�PRYHPHQW��ZKLFK�DIIHFW�WKH�ZDWHU�TXDOLW\�DQG�HFRORJ\�RI�WKH�
V\VWHP�� � 6WRUPZDWHU� UXQRII� RIWHQ� FDUULHV� FRQWDPLQDQWV� VXFK� DV� VHZHUDJH�� DQLPDO� ZDVWHV�� RLOV��
KRXVHKROG� OLWWHU�� FKHPLFDO� UHVLGXHV�� YHJHWDWLYH� PDWWHU� DQG� VRLOV�� � 7KHVH� SROOXWDQWV� DUH� PDLQO\�
FDUULHG� WKURXJK�WKH�VWRUPZDWHU�SLSHV�EXW�VRPH�PD\�IORZ�GLUHFWO\�RYHUODQG�LQWR�WKH�FUHHN�GXULQJ�
KHDY\� VWRUPV�� � $V� 7RZQVYLOOH� H[SHULHQFHV� VLJQLILFDQW� UDLQV� RQO\� GXULQJ� WKH� VXPPHU� PRQWKV��
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SROOXWDQWV�ZKLFK�KDYH�FROOHFWHG�LQ�JXOO\�WUDSV�RU�GUDLQV�RYHU�WKH�GU\�PRQWKV�DUH�PRVWO\�IOXVKHG�LQWR�
WKH�FUHHN�LQ�PDMRU�VLQJOH�HYHQWV��
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)LJXUH�����:RROFRFN�&DQDO�&DWFKPHQW�GUDLQDJH�
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,Q�HIIHFW�� WKH� VWRUPZDWHU�SLSHV�DQG�GUDLQDJH� V\VWHPV� LQ�7RZQVYLOOH� IXQFWLRQ�RQO\�GXULQJ� WKH�ZHW�
VHDVRQ�� � ([FHSWLRQV� WR� WKLV� DUH� WKH� LQSXWV� LQWR� WKH� V\VWHP� WKURXJK� ZDWHU� ZDVWDJH��
FRPPHUFLDO�LQGXVWULDO�UXQRII��RU�DFFLGHQW���:DWHU�ZDVWDJH�PD\�EH�IURP�UHVLGHQWLDO�DUHDV��SDUNV�DQG�
JDUGHQV��RU�FRPPHUFLDO�XVH���6XFK�LQIORZ�LV�QRW�VLJQLILFDQW�HQRXJK�WR�IOXVK�OLWWHU�LQWR�WKH�FUHHN�EXW�
PD\�FDUU\�OLTXLG�ZDVWHV���&RPPHUFLDO�LQGXVWULDO�LQSXWV�FRQVLVW�RI�GHOLEHUDWH�RU�DFFLGHQWDO�GLVFKDUJH�
LQWR� WKH�VWRUPZDWHU�GUDLQDJH�V\VWHP�� �7KHUH� LV�GLUHFW�GLVFKDUJH�LQWR�WKH�FUHHN�YLD�VWRUPZDWHU�RU�
VSHFLDO�SXUSRVH�SLSHV�RQ�D�FRQWLQXRXV�EDVLV�IURP�WKH�PDMRU�LQGXVWULHV�VXFK�DV�WKH�UDLO�\DUGV��)LJXUH�
���� DQG� WKH� KDUERXU� �)LJXUH� ����� � $FFLGHQWDO� VSLOODJH� LQWR� WKH� GUDLQDJH� V\VWHP�PD\� EH� GXH� WR�
LQVWDQFHV� VXFK� DV� WUDIILF� DFFLGHQWV� RU� D� VHZHUDJH� RYHUIORZ� LI� WKHUH� LV� D� V\VWHPV� IDLOXUH�� � 7KH�
7RZQVYLOOH�&LW\�&RXQFLO�KDV�D�QXPEHU�RI�VHZHUDJH�RYHUIORZ�SRLQWV� LQWR�WKH�VWRUPZDWHU�GUDLQDJH�
V\VWHP�IRU�WLPHV�RI�HPHUJHQF\�ZKHQ�D�VHZHUDJH�SXPSLQJ�VWDWLRQ�IDLOV��)LJXUHV����DQG������
�
�
�����:DWHU�4XDOLW\�
�
7KHUH� LV� OLWWOH� ORQJ�WHUP�PRQLWRULQJ�GDWD�DYDLODEOH� IRU�ZDWHU�TXDOLW\�RI�5RVV�&UHHN�EXW�GDWD� IRU�
VKRUW� WHUP� VWXGLHV� DUH� DYDLODEOH�� HVSHFLDOO\� LQ� UHFHQW� \HDUV�� �7KH�ZDWHU� TXDOLW\� LV� H[SHFWHG� WR�EH�
H[WUHPHO\�YDULDEOH�GXH�WR�WKH�OHYHO�RI�VWRUPZDWHU�UXQRII�ZKLFK�GUDLQV�IURP�D�FDWFKPHQW�GRPLQDWHG�
E\�XUEDQLVHG�ODQG�XVH��UHVLGHQWLDO��FRPPHUFLDO�DQG�LQGXVWULDO����$GGHG�WR�WKLV��WKH�FUHHN�SURYLGHV�
PRRULQJV� IRU� SOHDVXUH� DQG� ILVKLQJ� YHVVHOV� DQG� KRVWV� D� PDMRU� KDUERXU� DQG� DWWHQGDQW� LQGXVWULDO�
LQIUDVWUXFWXUH���)LUVW�IOXVK�HYHQWV�DUH�H[SHFWHG�WR�SURGXFH�WKH�PRVW�GHOHWHULRXV�ZDWHU�TXDOLW\�LQ�WKH�
FUHHN�ZLWK�UHVSHFW�WR�K\GURFDUERQ�DQG�EDFWHULRORJLFDO�SROOXWLRQ��DQG�QXWULHQW�ORDGLQJ��
�
6RPH� RI� WKH� HDUOLHVW� ZDWHU� TXDOLW\� ZRUN� LQ�5RVV�&UHHN�ZDV� FRQGXFWHG� E\�'U�� -RKQ�&ROOLQV� DQG�
XQGHUJUDGXDWH� VWXGHQWV� IURP� -DPHV� &RRN� 8QLYHUVLW\�� � ,Q� ����� DQG� ����� WKH\� FROOHFWHG�
K\GURJUDSKLF�GDWD�RQ�VHYHUDO�RFFDVLRQV�D�\HDU�IURP�VLWHV�ZKLFK�H[WHQGHG�IURP�7RZQVYLOOH�+DUERXU�
WR�%D\�5RFN�� QRUWK� RI�0DJQHWLF� ,VODQG�� � )URP������ WR� ����� WKH� IRFXV� RI� WKH� VWXG\� FKDQJHG� WR�
GHVFULEH�WKH�K\GURJUDSKLF�IHDWXUHV�RI�5RVV�5LYHU��DW�VLWHV�VHOHFWHG�IURP�WKH�EDVH�RI�$SOLQ
V�:HLU�WR�
WKH�PRXWK� RI� WKH� ULYHU�� � 7KH� LQLWLDO� 5RVV�5LYHU� VWXG\� LQFOXGHG� VHYHUDO� VLWHV� LQ�5RVV�&UHHN�� � ,Q�
DGGLWLRQDO� WR� WKH�K\GURJUDSKLF�GDWD��QLWUDWH��SKRVSKDWH�DQG�FKORURSK\OO�GDWD�ZHUH�FROOHFWHG�� �1R�
VFLHQWLILF�SXEOLFDWLRQ�KDV�EHHQ�SURGXFHG�IURP�WKLV�ZRUN�EXW�WKH�GDWD�KDYH�EHHQ�UHWDLQHG�IRU�ODWHU�
HYDOXDWLRQ���7KH�UDQJH�RI�ZDWHU�TXDOLW\�SDUDPHWHUV�FRQVLGHUHG�LQ�WKLV�VWXG\�ZDV�LQVXIILFLHQW�WR�DOORZ�
D�GHWDLOHG�DVVHVVPHQW�RI�WKH�KHDOWK�RI�HFRV\VWHPV�LQ�5RVV�&UHHN��
�
7KH�4XHHQVODQG�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�+HULWDJH��4'(+��KDV�PRQLWRUHG�ZDWHU�TXDOLW\�
LQ� 5RVV� &UHHN� VLQFH� HDUO\� ������ � 7KH� HDUO\� GDWD� FRQVLVWHG� SULPDULO\� RI� GLVVROYHG� R[\JHQ�
PHDVXUHPHQWV� ZLWK� WKH� RFFDVLRQDO� H[DPLQDWLRQ� RI� S+�� FRORXU�� WXUELGLW\�� VXVSHQGHG� VROLGV� DQG�
%LRFKHPLFDO�2[\JHQ�'HPDQG��%2'����,Q�DGGLWLRQ�WR�WKLV�SURJUDP��4'(+�SXEOLVKHG�WKH�UHVXOWV�RI�
D�PRQLWRULQJ�SURJUDP�ZKLFK�FRQGXFWHG�UHJXODU�VDPSOLQJ�RYHU�D�IRXU�\HDU�SHULRG��-DQ������WR�'HF�
������LQ����ZDWHU�ERGLHV�LQ�4XHHQVODQG�WR�DVVHVV�WKH�TXDOLW\�RI�ZDWHUV�LQ�WKH�6WDWH��4'(+���������
6LWHV�ZLWKLQ�WKH�5RVV�5LYHU�V\VWHP�LQFOXGHG���VHYHQ�VLWHV�DORQJ�WKH�ULYHU�IURP�WKH�PRXWK�WR��NP�XS�
VWUHDP��VL[��VLWHV�LQ�5RVV�&UHHN�IURP�WKH�FHQWUH�RI�WKH�KDUERXU�WR����NP�IURP�WKH�PRXWK��DQG�IRXU�
VLWHV� ZLWKLQ� WKH� /DNHV�'HYHORSPHQW� 6WDJH� ,� �&XUUDOHD� /DNH��� � 7KHVH� VLWHV� ZHUH� VDPSOHG� � RQ� D�
PD[LPXP�RI����RFFDVLRQV��EHWZHHQ����������DQG�����������DQG�LW�LV�XQNQRZQ�LI�WKH�VDPSOLQJ�ZDV�
XQGHUWDNHQ� RQ� D� SDUWLFXODU� SRLQW� RI� WKH� WLGDO� F\FOH�� � 7KH� SDUDPHWHUV� PRQLWRUHG� ZHUH� JHQHUDO�
SK\VLFR�FKHPLFDO� PHDVXUHPHQWV� �S+�� GLVVROYHG� R[\JHQ�� WHPSHUDWXUH�� WXUELGLW\� DQG� OLJKW�
SHQHWUDWLRQ��YLD�VHFFKL�GLVF�GHSWK���VXVSHQGHG�VROLGV�DQG�QLWURJHQ��WRWDO��DPPRQLDFDO��RUJDQLF�DQG�
R[LGLVHG� IUDFWLRQV��DQG�SKRVSKRUXV� �WRWDO�DQG�GLVVROYHG� UHDFWLYH� IUDFWLRQV��� �$QDO\VHV�RI�VDPSOHV�
IURP�WKH�&XUUDOHD�/DNH�VLWHV�LQFOXGHG�DQ�DVVHVVPHQW�RI�WRWDO�RUJDQLF�FDUERQ���7KH�5RVV�5LYHU�VLWHV�
ZHUH�VWXGLHG�IRU�DOO�WKH�DERYH�SDUDPHWHUV�ZLWK�WKH�DGGLWLRQ�RI�WKH�EDFWHULXP��(VFKHULFKLD�FROL���7KH�
VFRSH�RI� WKH�4'(+�VWXG\�ZDV�H[WHQGHG�WR�LQFOXGH�WUDFH�PHWDO�VXUYH\V�RI�ZDWHUV�DQG�VHGLPHQWV��
ELRFKHPLFDO� R[\JHQ� GHPDQG�� WRWDO� GLVVROYHG� LRQV�� K\GURFDUERQV�� RLO� DQG� JUHDVH� LQ� ZDWHUV� DQG�
VHGLPHQW�� IOXRULGH�DQG� VHGLPHQW� IUDFWLRQV� RI� QLWURJHQ�DQG�SKRVSKRUXV� LQ� � VRXWKHUQ�4XHHQVODQG�
FDWFKPHQWV��
�
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)LJXUH�����5RVV�&UHHN�&DWFKPHQW��VWRUPZDWHU�GUDLQDJH�DQG�VHZHUDJH�RYHUIORZV��
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)LJXUH�����:RROFRFN�&KDQQHO�6HFWLRQ�RI�5RVV�&UHHN�&DWFKPHQW��PRGLILHG�VWRUPZDWHU�GUDLQDJH�
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)LJXUH�����5RVV�&UHHN�VWRUPZDWHU�GUDLQDJH�DQG�VHZHUDJH�RYHUIORZV�
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)LJXUH�����7RZQVYLOOH�3RUW�VWRUPZDWHU�GUDLQDJH�
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7KH� 7RZQVYLOOH� &LW\� &RXQFLO� PRQLWRUV� ZDWHU� TXDOLW\� SDUDPHWHUV� IRU� /RFDO� *RYHUQPHQW� 3XEOLF�
+HDOWK�*XLGHOLQH�UHTXLUHPHQWV��LQ�DQG�DURXQG�WKH�:RROFRFN�6WUHHW�ODNHV��LQYHVWLJDWLQJ�WKH�HIIHFWV�
RI�LQSXWV�YLD�WKH�VWRUPZDWHU�GUDLQDJH�RXWOHWV�LQWR�WKH�WZR�ODNHV��:RROFRFN�6WUHHW�&DQDO�DQG�5RVV�
&UHHN� �WKH�/DNHV� 6WDJH� ,,�ZHUH� FRPSOHWHG� LQ� HDUO\� ����� DQG� DV� \HW� UHVLGHQWLDO� DQG� FRPPHUFLDO�
GHYHORSPHQW�KDV�QRW�VWDUWHG����6DPSOHV�KDYH�EHHQ�WDNHQ�VLQFH�-DQXDU\������RQ�D�ZHHNO\�EDVLV�IRU�
S+�� FRQGXFWLYLW\�� WXUELGLW\�� FKORURSK\OO� D�SKDHRSK\WLQ�� DOJDO� ELRPDVV� DQG� EDFWHULRORJLFDO�
H[DPLQDWLRQV���7KH�VLWHV�VHOHFWHG�LQ�WKH�VWXG\�UDUHO\��LI�HYHU��PHHW�/RFDO�*RYHUQPHQW�3XEOLF�+HDOWK�
*XLGHOLQHV��SDUWLFXODUO\�IRU�EDFWHULRORJLFDO�SDUDPHWHUV�LQ�WKH�:RROFRFN�6WUHHW�/DNHV�GHHPLQJ�WKHP�
XQILW�IRU�SXEOLF�XVH��UHFUHDWLRQ�ERG\�FRQWDFW�����
�
$Q�H[DPLQDWLRQ�RI� WKH�ZDWHU�TXDOLW\�SDUDPHWHUV� IRU�5RVV�&UHHN� LQ� WKH�DERYH�PHQWLRQHG�VWXGLHV�
VKRZV�WKDW�IRU�WKH�PDMRULW\�RI�SDUDPHWHUV�WHVWHG��HQYLURQPHQWDO�JXLGHOLQHV�IRU�PDULQH�HFRV\VWHPV�
�$1=(&&�������DUH�DFKLHYHG���7R�GDWH��QR�VWXG\�LQ�5RVV�&UHHN�KDV�EHHQ�FDUULHG�RXW�GXULQJ�D�ZHW�
VHDVRQ� WR� GHWHUPLQH� WKH� FKDQJHV� WR� REVHUYHG� EDVHOLQH� FRQFHQWUDWLRQV� RI� QXWULHQWV� DQG� RWKHU�
SK\VLFR�FKHPLFDO�SDUDPHWHUV�ZLWK� LQFUHDVHG� VWRUPZDWHU� LQIORZ��RU�RYHU� WLGDO� F\FOHV� WR�GHWHUPLQH�
WKH�DPRXQW�RI�QDWXUDO�YDULDWLRQ�LQ�ZDWHU�TXDOLW\�GXH�WR�WLGDO�PRYHPHQW��
�
�
�����6RXUFHV�RI�&RQWDPLQDQW�/RDGLQJ�
�
7KH�SDUDPHWHUV�LQYHVWLJDWHG�LQ�WKH�PRQLWRULQJ�SURJUDPV�LQ�6HFWLRQ�����GR�QRW�DGHTXDWHO\�DGGUHVV�
WKH� IXOO� UDQJH�RI�SRWHQWLDO�FRQWDPLQDQWV� WKDW�FDQ�RFFXU�LQ�WKH�5RVV�&UHHN�ZDWHUZD\�� �7KH�XUEDQ�
VWRUPZDWHU� UXQRII� DQG� WKH� LQGXVWU\�EDVHG� LQSXWV� WR�5RVV�&UHHN�KDYH� WKH�SRWHQWLDO� WR�SURGXFH�D�
YDULHW\�RI�RUJDQLF�DQG�PHWDO�EDVHG�SROOXWDQWV���7KHVH�PD\�H[LVW�LQ�WKH�ZDWHU�FROXPQ�IRU�D�VKRUW�WLPH�
EXW�DUH�PRUH�OLNHO\�WR�EH�IRXQG�LQ�WKH�VHGLPHQW���6HYHUDO�HQYLURQPHQWDO�VWXGLHV�RI�5RVV�&UHHN�KDYH�
IRXQG� KLJK� OHYHOV� RI� PHWDO� DQG� RUJDQLF� SROOXWDQWV� LQ� WKH� VHGLPHQWV� ZKLFK� GR� QRW� FRPSO\� ZLWK�
YDULRXV�HQYLURQPHQWDO�JXLGHOLQH�OHYHOV��
�
�������8UEDQ�VWRUPZDWHU�UXQRII�
�
'XULQJ�6HSWHPEHU������DQG�0DUFK������� WKH�$&7)5�FRQGXFWHG�ZDWHU�TXDOLW\� LQYHVWLJDWLRQV�DW�
&XUUDOHD�/DNH�IRU�WKH�7RZQVYLOOH�&LW\�&RXQFLO�DQG�IRXQG�WKDW�IRU�WKH�SDUDPHWHUV�WHVWHG��FODULW\��
GLVVROYHG�R[\JHQ��VDOLQLW\�DQG�EDFWHULRORJLFDO�DQDO\VHV���WKH�TXDOLW\�RYHU�WKH�IRXU�VDPSOLQJ�SHULRGV�
ZDV� JHQHUDOO\� DFFHSWDEOH� IRU� UHFUHDWLRQDO� XVH� �9RONHU� HW� DO�� ������� � 6WRUP� IORZ� JHQHUDWHG� IURP�
KHDY\�UDLQV�LQ�0DUFK������UHVXOWHG�LQ�YHU\�KLJK�EDFWHULRORJLFDO�OHYHOV�LQ�WKH�ODNH�DQG�LW�LV�SRVVLEOH�
WKDW�WKLV�ZDV�UHODWHG�WR�D�VHZHUDJH�SXPS�VWDWLRQ�RYHUIORZ���7KH�UHSRUW�IRXQG�WKDW�KLJKO\�SROOXWHG�
LQIORZ�ZDV�H[SHFWHG�XQGHU�FHUWDLQ�FRQGLWLRQV�DQG�WKDW�D�UHGXFWLRQ�LQ�WKH�UHSRUWHG�SROOXWLRQ�LQ�WKH�
ODNH�ZRXOG�UHTXLUH�UDSLG�WXUQRYHU�ZLWK�WLGDO�ZDWHUV� LQ�:RROFRFN�6WUHHW�&DQDO�� �$V�PHQWLRQHG�LQ�
6HFWLRQ� ����� WKH� 7RZQVYLOOH� &LW\� &RXQFLO� KDV� PRQLWRUHG� EDFWHULRORJLFDO� OHYHOV� LQ� WKH�:RROFRFN�
6WUHHW�/DNHV�DQG�&DQDO�VLQFH������DQG�IRXQG�WKH�YDOXHV�IUHTXHQWO\�H[FHHGLQJ�/RFDO�*RYHUQPHQW�
3XEOLF�+HDOWK�*XLGHOLQHV���6WRUPZDWHU�RYHUIORZ�ZLOO�UHVXOW�LQ�IOXVKHV�RI�SROOXWHG�ZDWHU�LQWR�5RVV�
&UHHN�ZKLFK�ZLOO�FDXVH�D�SRWHQWLDO�ULVN�WR�SXEOLF�KHDOWK�DURXQG�WKH�FDXVHZD\�FDQDO�RXWOHW�� �/DNHV�
6WDJH� ,,� LV� PRUH� RI� D� SXEOLF� FRQFHUQ� DV� LW� OLQNV� GLUHFWO\� WR� WKH� FDQDO�� � 7KH� WZR� ODNHV� LQFOXGH�
UHVLGHQWLDO� GHYHORSPHQWV� RQ� WKH� ODNH� PDUJLQV� DQG� DUH� RUQDPHQWDO� LQ� GHVLJQ�� EXW� LW� VKRXOG� EH�
UHPHPEHUHG�WKDW�WKH�ODNHV�DUH�GHVLJQHG�IRU�IORRG�PLWLJDWLRQ��L�H��XUEDQ�VWRUPZDWHU�FRQWURO��DQG�DV�
VXFK�DUH�D�SRWHQWLDO�ULVN�WR�KXPDQ�KHDOWK�DQG�D�VRXUFH�RI�FRQWDPLQDQWV�WR�5RVV�&UHHN��
�
�������/DQG�UHFODPDWLRQ�
�
$OPRVW�DOO�WKH�ODQG�DURXQG�5RVV�&UHHN�IURP�%LFHQWHQQLDO�3DUN�WR�'HDQ�3DUN�KDV�EHHQ�UHFODLPHG�
XVLQJ�LQGXVWULDO�ZDVWH��GRPHVWLF�DQG�FRPPHUFLDO�JDUEDJH��DQG�LPSRUWHG�VRLOV��)LJXUH������7KH�ODQG�
UHFODPDWLRQ�DORQJ�WKH�EDQNV�RI�5RVV�&UHHN�VLQFH�������XWLOLVLQJ�PXOORFN�IURP�WKH�&KDUWHUV�7RZHUV�
JROGPLQHV�WR�WKH�GXPS�ILOOV�RI�WKH�����
V�WR�WKH�ODWH�����
V��SUHVHQW�SRWHQWLDO�FRQWDPLQDQW�VRXUFHV�
IURP�OHDFKDWH�WR�5RVV�&UHHN���$�VXEPLVVLRQ�E\�WKH�1RUWK�4XHHQVODQG�&RQVHUYDWLRQ�&RXQFLO�WR�WKH�
1DWLRQDO� 7R[LF� 1HWZRUN� ,QIRUPDWLRQ� 6\VWHP� RQ� 5RVV� &UHHN� DQG� LWV� HQYLURQV� �.QLJKW� ������
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FRPPHQWHG�RQ�WKH�FRQWDPLQDWLRQ�RI�ODQG�UHFODPDWLRQ�VLWHV�RYHU�PDQJURYH�IULQJHV�RQ�5RVV�&UHHN�
E\� PXOORFN� DQG� UXEELVK� ILOO� PDWHULDO�� DV� ZHOO� DV� WKH� VXEVHTXHQW� XVH� RI� WKH� UHFODLPHG� ODQG� E\�
4XHHQVODQG� 5DLO� �VRXWKHUQ� UDLO� \DUGV��� � .QLJKW� ������� DOVR� DGGHG� WKDW� WKH� FRQWDPLQDWLRQ� RI�
UHFODLPHG� ODQG� ZDV� KLJK�� DQG� WKH� UHVXOWLQJ� FRQWDPLQDWLRQ� WR� WKH� 5RVV� &UHHN� ZDWHUZD\� ZDV�
DGGLWLRQDO� WR� WKDW� IURP� XUEDQ� UXQRII� �KLJK� EDFWHULRORJLFDO� DQG� SHWUROHXP� K\GURFDUERQV�
FRQWDPLQDWLRQ�� DQG� WKH� DVVRFLDWHG� KDUERXU� IDFLOLWLHV� �SHWUROHXP� K\GURFDUERQV� DQG� WULEXW\OWLQ�
FRQWDPLQDWLRQ���
�
�������7RZQVYLOOH�5DLOZD\�<DUGV�
�
7KH� UDLOZD\�\DUGV�SRWHQWLDOO\�SUHVHQW�D�PDMRU�SUREOHP�DV� WKH\�DUH�VWLOO� LQ�XVH�DQG�DUH�D�SRVVLEOH�
VRXUFH� RI� FRQWDPLQDWLRQ� E\� WUDFH� PHWDOV� DQG� RUJDQLF� SROOXWDQWV�� � 7KH� PDMRULW\� RI� UXQRII� DQG�
VHHSDJH�IURP�WKH�QRUWKHUQ�UDLO�\DUGV�DQG�PDLQWHQDQFH�\DUGV�ZLOO�HQG�XS�LQ�5RVV�&UHHN���,Q�VLWX�VRLO�
FRQWDPLQDWLRQ� E\� F\DQLGH�� WUDFH�PHWDOV� �OHDG�� ]LQF�� DUVHQLF�� FKURPLXP��� SHWUROHXP� K\GURFDUERQ�
SURGXFWV��GLHVHO�ZDVWHV��RLO��HWF���DQG�RUJDQLFV��ELRFLGHV�VXFK�DV�GLXURQ��EURPDFLO��GLHOGULQ��HWF����KDV�
EHHQ�UHFRJQLVHG�E\�4XHHQVODQG�5DLO�RQ�WKH�VLWHV���7KH�14&&�UHSRUW��.QLJKW�������FRPPHQWV�RQ�
WUDFH� PHWDO� FRQWDPLQDWLRQ� LQ� WKH� \DUGV� DQG� WKH� EXU\LQJ� RI� FKHPLFDO� VWRUDJH� GUXPV�� � 7KLV� LV�
GRFXPHQWHG�LQ�WKH�7RZQVYLOOH�5DLOZD\�/DQGXVH�6WXG\��2YH�$UXS�DQG�3DUWQHUV�������ZKLFK�DOVR�
OLVWV�WKH�PLQRU�DQG�PDMRU�FKHPLFDO�VSLOOV�LQ�WKH�\DUGV��DQG�WKH�VLWH
V�SRWHQWLDO�IRU�FKHPLFDO�OHDFKLQJ�
DQG�VHHSDJH�LQWR�5RVV�&UHHN��
�
�������0RRULQJ�RI�0DULQH�9HVVHOV�
�
7KHUH� LV� OLWWOH� DYDLODEOH� LQIRUPDWLRQ� UHJDUGLQJ� GLVFKDUJHV� IURP� YHVVHOV� LQWR� 5RVV� &UHHN� �L�H��
VHZHUDJH� RU� RLO�IXHO� VSLOODJH��� �'LVFKDUJH� LQWR�5RVV�&UHHN� E\� SOHDVXUH� FUDIW� RU� YHVVHOV�XVLQJ� WKH�
7RZQVYLOOH�+DUERXU� LV� SURKLELWHG�� � 7KH�7RZQVYLOOH� 3RUW�$XWKRULW\� �73$��PDLQWDLQV� D� VHZHUDJH�
WUHDWPHQW�SODQW�QHDU� WKH� UHFODPDWLRQ�DUHD�ZKLFK� WDNHV� UDZ�VHZHUDJH� IURP�EHUWKHG�YHVVHOV�� �7KH�
73$�LV�DOVR�WKH�ILUVW�UHVSRQVH�DXWKRULW\�IRU�RLO�DQG�GLHVHO�VSLOOV�ZLWKLQ�WKH�KDUERXU�DQG�5RVV�&UHHN��
DQG�KDV�DQ�2LO�6SLOO�&RQWLQJHQF\�3ODQ�LQ�SODFH�VKRXOG�VXFK�DQ�HYHQW�RFFXU��
�
$FFLGHQWV�VXFK�DV�IXHO�VSLOODJH��IURP�YHVVHOV�LQ�JHQHUDO�RU�IURP�WKH�EXON�IXHO�ORDGLQJ�EHUWK��FRXOG�
YHU\�UDSLGO\�GHVWUR\�IORUD�DQG�IDXQD�LQ�WKH�FUHHN���7KLV�FRXOG�KDSSHQ�RYHU�D�SHULRG�RI�PLQXWHV�WR�
KRXUV��GHSHQGLQJ�RQ�WKH�H[WHQW�RI�WKH�VSLOO���,Q�PDQ\�FDVHV�FRQWDPLQDQW�FRQFHQWUDWLRQV�LQ�WKH�ZDWHU�
FROXPQ� ZRXOG� GLVDSSHDU� YHU\� TXLFNO\� DQG� WKHUH� ZRXOG� EH� OLWWOH� FKDQFH� RI� GHWHFWLRQ�� � 7KLV� LV� D�
FRPPRQ� SUREOHP� LQ� ZDWHU� TXDOLW\� PRQLWRULQJ� SURJUDPV� LQ� PRVW� GHYHORSHG� DUHDV�� SDUWLFXODUO\�
KDUERXUV���%LRORJLFDO�PRQLWRULQJ�FRXOG�EH�XVHG�WR�GHWHFW�WKH�HIIHFWV�RI�VXFK�HSLVRGLF�HYHQWV���
�
$�VWXG\� LQ������E\� WKH�4XHHQVODQG�'HSDUWPHQW�RI�3ULPDU\�,QGXVWULHV���)LVKHULHV��:LWQH\�������
LQYHVWLJDWHG� WKH� RFFXUUHQFH� RI� WULEXW\OWLQ� �7%7�� LQ� ZDWHU�� VHGLPHQW� DQG� R\VWHU� WLVVXH� LQ� FHUWDLQ�
4XHHQVODQG�ZDWHUZD\V���7%7�DQG�LWV�E\�SURGXFWV�DUH�DVVRFLDWHG�ZLWK�7%7�DQWLIRXOLQJ�SDLQW�ZKLFK�
ZDV�FRPPRQO\�XVHG�SULRU�WR�OHJLVODWLRQ�UHVWULFWLQJ�LWV�XVH�LQ�4XHHQVODQG��DOWKRXJK�DV�GLVFXVVHG�LQ�
6HFWLRQ��������WKHUH�LV�FRQFHUQ�WKDW�5R\DO�$XVWUDOLDQ�1DY\�DQG�RYHUVHDV�FRPPHUFLDO�VKLSSLQJ�PD\�
VWLOO� XVH�7%7�DQWLIRXOLQJ�SDLQWV�� �7%7�ZDV�XVHG�DV� DQ�DQWL�IRXOLQJ�DJHQW� DV� LW�ZDV�PRUH� WR[LF� WR�
IRXOLQJ�RUJDQLVPV�WKDQ�FRSSHU�EDVHG�SURGXFWV�DQG�DOVR�DSSHDUHG�WR�SURYLGH�WKH�JUHDWHVW�VHSDUDWLRQ�
EHWZHHQ� WDUJHW� �IRXOLQJ� RUJDQLVPV�� DQG�PDPPDOLDQ� WR[LFLW\�� � (QYLURQPHQWDO� HIIHFWV� RI�7%7�RQ�
PROOXVFV�UHVXOW�LQ�VKHOO�GHIRUPLWLHV�LQ�R\VWHUV�DQG�VH[�FKDQJHV�LQ�VSHFLHV�RI�PDULQH�VQDLOV��:LWQH\�
������0LWFKHOO���������/DUYDO�VWDJHV�RI�D�ZLGH�YDULHW\�RI�PDULQH�RUJDQLVPV�DUH�DOVR�VXVFHSWLEOH�WR�
7%7�DQG�DVVRFLDWHG�FRPSRXQGV�LQGLFDWLQJ�WKDW�SROOXWHG�DUHDV�PD\�H[SHULHQFH�ORQJ�WHUP�FKDQJHV�LQ�
FRPPXQLW\�VWUXFWXUH���7KH�HQYLURQPHQWDO�OHYHOV�RI�7%7�LQ�WKH�ZDWHU�DQG�VHGLPHQW�LQ�5RVV�&UHHN�
LQ� -DQXDU\� ����� DQG�0DUFK� ����� �GRZQVWUHDP�RI� WKH� VPDOO� FUDIW�PRRULQJV� QHDU� WKH�0RWRUERDW�
&OXE��3ODWH������ZHUH�H[WUHPHO\�KLJK�LQ�FRPSDULVRQ�ZLWK�WKRVH�UHFRUGHG�DQ\ZKHUH�HOVH�LQ�WKH�VWDWH��
LQGLFDWLQJ� WKH�SRRU� OHYHO�RI� IOXVKLQJ� LQ�5RVV�&UHHN�DQG� WKH�KLJK� OHYHO�RI�KDUERXU�YHVVHO�DFWLYLW\���
2WKHU�VLWHV�VHOHFWHG�LQ�&OHYHODQG�%D\�UHSRUWHG�YDOXHV�FRPSDUDEOH�WR�WKH�UHVW�RI�WKH�VWDWH�LQGLFDWLQJ�
7%7�FRQWDPLQDWLRQ�LV�UHVWULFWHG�WR�WKH�5RVV�&UHHN�ZDWHUZD\��
�
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�����6HGLPHQW�
�
6HGLPHQW� VDPSOHV� KDYH� EHHQ� FROOHFWHG� E\�4'(+� RQ� VHYHUDO� RFFDVLRQV� DW� ORFDWLRQV� DORQJ�5RVV�
&UHHN� ������� ����� ����� ����� ���� DQG� ���� DYHUDJH� PLGGOH� WKUHDG� GLVWDQFH� �$07'�� �� ���� DQG� ����
UHSUHVHQW�WKH�UDLO�\DUG�ORFDWLRQV����,Q������UHVXOWV�IRU�PHUFXU\��OHDG��FRSSHU��FKURPLXP��]LQF��QLFNHO��
FDGPLXP�DQG�DUVHQLF�LQGLFDWHG�WKDW�OHDG��FRSSHU�DQG�]LQF�ZHUH�KLJKHU�WKDQ�DPELHQW�FRQFHQWUDWLRQV�
IRU� VWDQGDUG� VKDOH� �)RUVWQHU� DQG� :KLWWPDQ�� ������ ZKLFK� LV� XVHG� WR� FRPSDUH� PHWDOV� OHYHOV� LQ�
VHGLPHQWV� DV� WKHUH� LV� OLWWOH� H[LVWLQJ� LQIRUPDWLRQ� UHJDUGLQJ� JXLGHOLQH� PHWDO� FRQFHQWUDWLRQV� IRU�
�SULVWLQH�� WURSLFDO� HVWXDULQH� V\VWHPV�� � =LQF� FRQFHQWUDWLRQV� DUH� KLJK� WKURXJKRXW�5RVV� &UHHN� DQG�
QLFNHO� LV� KLJK�ZLWKLQ� WKH�KDUERXU�� � 6RXUFHV�RI� WUDFH�PHWDO� FRQWDPLQDWLRQ�DUH�GLIILFXOW� WR� LGHQWLI\�
EHFDXVH�RI�WKH�ODFN�RI�VXIILFLHQW�LQIRUPDWLRQ�EXW�LW�LV�OLNHO\�WKDW�WKH�KDUERXU�DQG�WKH�UDLOZD\V�DUH�
UHVSRQVLEOH� IRU� D� VLJQLILFDQW� SURSRUWLRQ� RI� WKH� WUDFH� PHWDO� ORDGLQJV� WR� 5RVV� &UHHN�� � /HYHOV� RI�
DVVRFLDWHG�RUJDQR�SROOXWDQWV�KDYH�QRW�EHHQ�DGGUHVVHG�E\�4'(+�LQ�DQ\�UHSRUW�WR�GDWH��
�
*LEEV��������UHSRUWHG�RQ�WKH�ELR�DYDLODELOLW\�RI�FDGPLXP��FREDOW��FRSSHU��LURQ��PDQJDQHVH��QLFNHO��
OHDG�� WLQ�� VHOHQLXP�DQG� ]LQF� LQ� VHGLPHQW� VDPSOHV� IURP� VLWHV� LQ�7RZQVYLOOH�+DUERXU� DQG� LQ�5RVV�
&UHHN�� � ,W�ZDV� UHSRUWHG� WKDW� WKH�FDSDFLW\�RI� FDGPLXP�� OHDG�DQG� ]LQF� WR�EHFRPH�DYDLODEOH�XQGHU�
FHUWDLQ�FRQGLWLRQV��H�J��FKDQQHO�GUHGJLQJ��FRXOG�SRVH�D�SUREOHP�DV�WKH�KDUERXU�LV�ORFDWHG�ZLWKLQ�WKH�
*UHDW�%DUULHU�5HHI�DUHD���7KH�UHSRUWHG�FRQFHQWUDWLRQV�REWDLQHG�IRU�WKH�7RZQVYLOOH�+DUERXU�ZHUH�
YHU\�KLJK�DQG�WKRXJKW�WR�EH�DVVRFLDWHG�ZLWK�WKH�ODUJH�YROXPH�RI�RUH�DQG�RUH�SURGXFWV�LPSRUWHG�DQG�
H[SRUWHG�IURP�WKH�KDUERXU���7KH�OHYHOV��KRZHYHU��ZHUH�ORZHU�WKDQ�WKRVH�REWDLQHG�LQ�5RVV�&UHHN��
SDUWLFXODUO\� LQ� WKH�PXGV� ORFDWHG�RII�D�VKLS�UHSDLU� IDFLOLW\�ZKLFK�FDUULHV�RXW�VDQGEODVWLQJ��FOHDQLQJ�
DQG�UHSDLQWLQJ�RI�ERDWV��
�
'DWD�PDGH�DYDLODEOH�IURP�WKH�7RZQVYLOOH�3RUW�$XWKRULW\�IRU�WKH�ORQJ�WHUP�GUHGJH�VSRLO�GLVSRVDO�
VWXG\�LQ�6HSWHPEHU�������VXSSRUWHG�WKH�YDOXHV�REWDLQHG�E\�*LEEV����������7KHUH�LV�QR�LQGLFDWLRQ��
KRZHYHU�� LI� WKH�YDOXHV�REWDLQHG�E\� WKH�73$�DUH�WRWDO�PHWDOV�RU�WKH�ELR�DYDLODEOH�PHWDOV�IUDFWLRQ���
9DOXHV�REWDLQHG�DURXQG�WKH�VKLSSLQJ�UHSDLU�IDFLOLW\�DUH�PXFK�ORZHU�WKDQ�WKRVH�IURP�*LEEV��������
EXW�RI�WKH�VDPH�RUGHU�DV�WKRVH�UHSRUWHG�DW�RWKHU�VLWHV�LQ�5RVV�&UHHN���&RSSHU��OHDG�DQG�]LQF�OHYHOV�
ZHUH� SDUWLFXODUO\� KLJK� LQ� 5RVV� &UHHN�� � ,Q� DGGLWLRQ� WR� WKH� PHWDOV� VWXG\�� WRWDO� SHWUROHXP�
K\GURFDUERQV�� RLO�� JUHDVH�� DQG� WULEXW\OWLQ� �PRQR�� DQG� GL��� FRQFHQWUDWLRQV� LQ� VHGLPHQW� ZHUH�
LQYHVWLJDWHG�DQG�IRXQG�WR�EH�VLJQLILFDQWO\�KLJKHU�WKDQ�FRQFHQWUDWLRQV�UHSRUWHG�LQ�5RVV�5LYHU���6RPH�
RI�WKH�WULSOLFDWH�VHGLPHQW�VDPSOHV�IRU�HDFK�SDUDPHWHU�ZHUH�EHORZ�WKH�GHWHFWLRQ�OLPLW�LQGLFDWLQJ�WKH�
DSSDUHQW�ORFDOLVDWLRQ�RI�FRQWDPLQDWLRQ�ZLWKLQ�WKH�FUHHN��
�
$�VWXG\�E\�6PLWK�HW�DO���������IRXQG�WKDW�WKH�KLJK�XVDJH�RI�7RZQVYLOOH�KDUERXU�SURYLGHG�D�VRXUFH�RI�
SRO\F\FOLF�DURPDWLF�K\GURFDUERQ�FRQWDPLQDWLRQ�LQ�WKH�VHGLPHQW�ZKLFK�ZDV�ORFDOLVHG�WR�WKH�KDUERXU�
YLFLQLW\���&RQWDPLQDWLRQ�ZDV�UHVWULFWHG�WR�WKH�VXUIDFH�VHGLPHQWV�VXJJHVWLQJ�WKDW�WKH�VHGLPHQW�KDG�
QRW� EHHQ� DJLWDWHG� LQ� UHFHQW� WLPHV�� � /HYHOV� REVHUYHG� LQ� 7RZQVYLOOH� +DUERXU� ZHUH� VLPLODU� WR�
*ODGVWRQH�+DUERXU�DQG�FRDVWDO�VHGLPHQWV�LQ�VLPLODU�ORFDWLRQV�DURXQG�WKH�ZRUOG��
�
�
�����5HIXVH�DQG�/LWWHU�
�
$�VXUYH\�RI�WKH�YLVXDO�SROOXWLRQ�RI�5RVV�&UHHN�ZDV�XQGHUWDNHQ�IRU�WKLV�UHSRUW���,W�ZDV�IRXQG�WKDW�
PRVW�RI�WKH�EDQNV�RI�5RVV�&UHHN��SDUWLFXODUO\�XSVWUHDP�IURP�/RZWKV�%ULGJH��DUH�FKDUDFWHULVHG�E\�
VRPH�IRUP�RI�VXUIDFH�OLWWHU���6RPH�RI�WKLV�OLWWHU�KDV�EHHQ�GHOLEHUDWHO\�GHSRVLWHG�RYHU�WKH�EDQNV�RI�
WKH�FUHHN�E\�WKRVH�ZKR�VHH�WKH�FUHHN�DV�D�FRQYHQLHQW�GXPSLQJ�JURXQG���2WKHU�OLWWHU��PRVWO\�SODVWLFV��
SDSHU��ERWWOHV�HWF���KDV�HLWKHU�UHDFKHG�WKH�FUHHN�YLD�WKH�VWRUPZDWHU�GUDLQV�DQG�RYHUODQG�IORZ��RU�DV�
ZLQG�WUDQVSRUWHG�PDWHULDO�IURP�QHDUE\�VWUHHWV��3ODWH������
�
7KHUH�ZHUH� WKUHH�PDMRU� W\SHV�RI� UHIXVH� LGHQWLILHG�GXULQJ� WKH�VXUYH\� ��FRPPHUFLDO��GRPHVWLF�DQG�
JDUGHQ�ZDVWH���&RPPHUFLDO�ZDVWHV�LQFOXGHG�UHIXVH�VXFK�DV�EXLOGLQJ�UXEEOH��FRQFUHWH��DVSKDOW��VWHHO��
ZRRG��� VWHHO� DQG� FRQFUHWH� SLSHV�� W\UHV�� PHWDO� WLQV� DQG� GUXPV��'RPHVWLF� ZDVWH� LQFOXGHG� SODVWLFV�
�ERWWOHV�� EDJV�� ZUDSSLQJV�� VKHHWV�� WR\V��� JODVV� ERWWOHV�� VW\URIRDP� ER[HV� DQG� FXSV�� SDSHU� �VKHHWV��



 
  
 

 ��
Australian Centre for Tropical Freshwater Research 

FDUWRQV��ZUDSSLQJV���DQG�UXEEHU��ELNH�WXEHV��EDOOV���*DUGHQ�ZDVWH�LQFOXGHG�EUDQFKHV��SDOP�IURQGV��
OHDYHV��ZHHGV��DQG�ODZQ�FOLSSLQJV��
�
�����9LVXDO�3ROOXWLRQ�RI�WKH�/DQG�8VH�=RQHV�
�
�D���$UHD����)LJXUH�����
�
7KLV�DUHD�LV�WKH�OHDVW�YLVXDOO\�SROOXWHG�RI�WKH�WKUHH�DUHDV���7KHUH�LV�VRPH�KHDY\�FRPPHUFLDO�UXEELVK�
DVVRFLDWHG�ZLWK�ERDW�EXLOGLQJ�DQG�UHSDLU�LQGXVWULHV��PRVWO\�LQ�WKH�IRUP�RI�UXEEOH���/LJKW�FRPPHUFLDO�
ZDVWH�KDV�EHHQ�GXPSHG�DURXQG�WKH�IHZ�UHPDLQLQJ�PDQJURYHV�RQ�WKH�VPDOO�PXGIODWV�RQ�WKH�FRUQHU�
RI�5RVV�DQG�$UFKHU�6WUHHWV���7KHUH�LV�DOVR�OLJKW�GRPHVWLF�ZDVWH�WKDW�LV�YLVLEOH�DPRQJ�WKH�PDQJURYHV�
DORQJ�7RPOLQV�6WUHHW�DQG�+DQUDQ�3DUN���
�
2Q�WKH�ZKROH�WKH�FLW\�DUHD�KDV�DYRLGHG�WKH�DFFXPXODWLRQ�RI�ZDVWHV��PRVW�SUREDEO\�EHFDXVH�RI�LWV�
KLJK� SXEOLF� SURILOH� DQG� WLGDO� PRYHPHQW�� � 0RVW� LQGXVWULHV� DQG� EXVLQHVVHV� KDYH� EHHQ� FDUHIXO� LQ�
NHHSLQJ�WKHLU�VXUURXQGV�QHDW�DQG�WLG\���'RPHVWLF�ZDVWH�LV�QRW�D�PDMRU�SUREOHP�EHFDXVH�WKHUH�DUH�
QR� VLJQLILFDQW� VWDQGV� RI� PDQJURYHV� WR� WUDS� IORDWLQJ� GHEULV�� DQG� UXEELVK� HQWHULQJ� WKH� FUHHN�
GRZQVWUHDP� IURP�/RZWKV�%ULGJH�HLWKHU� VLQNV� LQ� WKH�GHHSHU� DUHDV�RI� WKH� FUHHN�RU� LV� WUDQVSRUWHG�
EDFN�XS�WKH�FUHHN�E\�IOXFWXDWLQJ�WLGDO�F\FOHV�DQG�RU�VWURQJ�QRUWK�HDVWHUO\�ZLQGV��
�
�E���$UHD����)LJXUH�����
�
7KLV�VWUHWFK�RI�WKH�FUHHN�LV�KHDYLO\�SROOXWHG���$�OHJDF\�RI�WKH�UDLOZD\V�KDV�EHHQ�WKH�WRWDO�QHJOHFW�DQG�
DEXVH�RI�WKH�EDQNV�RI�5RVV�&UHHN���7KH�EDQNV�DQG�DVVRFLDWHG�WLGDO�IODWV�RI�WKH�FUHHN��DGMDFHQW�WR�WKH�
UDLO�\DUGV��DUH�XVHG�DV�GXPSLQJ�JURXQGV�DQG�DUH�KHDYLO\�SROOXWHG�ZLWK�DQ�DVVRUWPHQW�RI�GLVFDUGHG�
PDWHULDOV���&RQFUHWH�UXEEOH��UDLOZD\�VOHHSHUV��WLPEHU��PHWDO�GUXPV��PDFKLQH�SDUWV��DQG�PXFK�PRUH�
KDYH�EHHQ�GXPSHG�RQ�WKH�URFN�ZDOOV�RI�WKH�FUHHN�DW�WKH�QRUWKHUQ�\DUGV��3ODWH�������7KH�VRXWKHUQ�
\DUGV��DV�SDUW�RI�WKHLU�ODQG�UHFODPDWLRQ�SURFHVV��KDYH�PDVVHV�RI�UDLOZD\�VOHHSHUV��UDLO�OLQHV��FRQFUHWH�
UXEEOH�� LURQ� URRILQJ�� W\UHV�� PDFKLQH� SDUWV�� URFNV�� HWF��� GHSRVLWHG� DORQJ� WKH� HGJHV� RI� WKH� OLWWOH�
UHPDLQLQJ�VDOW�PDUVK�YHJHWDWLRQ��3ODWH������
�
7KHUH� LV� VRPH� GRPHVWLF� ZDVWH� VFDWWHUHG� DPRQJVW� WKH� PDQJURYH� VWDQGV�� � 2QH� DUHD� ZKLFK� LV�
SDUWLFXODUO\�SROOXWHG�LV�DURXQG�D�PDMRU�SLSH�RXWOHW�DW�WKH�:RROFRFN�6WUHHW�&DQDO�SDUN�WRZDUG�WKH�
UDLO�\DUGV�� �*DUGHQ�ZDVWH�KDV�EHHQ�GHSRVLWHG�RYHU�WKH�FUHHN�EDQN�RSSRVLWH�WKH�&LYLF�7KHDWUH��LWV�
RULJLQ�PRVW�OLNHO\�IURP�WKH�PDLQWHQDQFH�RI�WKH�WKHDWUH
V�JDUGHQV��
�
=RQH����)LJXUH�����
�
7KLV�DUHD�LV�YLVXDOO\�SROOXWHG�ZLWK�GRPHVWLF�UXEELVK�SUHYDOHQW�LQ�QHDUO\�DOO�RI�WKH�PDQJURYH�VWDQGV���
'RPHVWLF�ZDVWH�LV�SDUWLFXODUO\�SURIXVH�DURXQG�WKH�PDQJURYH�LQOHW�RI�6XPPHUILHOG�6WUHHW��3ODWH�B����
7KHVH�W\SHV�RI�GHSRVLWV�DUH�XVXDOO\�FORVHO\�DVVRFLDWHG�ZLWK�PDMRU�VWRUPZDWHU�SLSH�RXWOHWV���2QH�RI�
WKH�UHDVRQV�IRU�GRPHVWLF�UXEELVK�EHLQJ�VXFK�D�SUREOHP�DORQJ�WKLV�VWUHWFK�RI�FUHHN�FRXOG�EH�WKH�SRRU�
WLGDO�IOXVKLQJ�LQ�WKLV�UHJLRQ�RI�WKH�FUHHN��XQOLNH�GRZQVWUHDP�IURP��%RXQGDU\�6WUHHW�ZKLFK�LV�IUHH�
IORZLQJ����
�
7KHUH� DUH� VLJQLILFDQW� DUHDV� OLWWHUHG� E\� FRPPHUFLDO� ZDVWH�� SUREDEO\� RULJLQDWLQJ� IURP� EXLOGLQJ�
SURMHFWV�WKDW�KDYH�XVHG�WKH�FUHHN�DV�D�FRQYHQLHQW�GXPSLQJ�JURXQG���&RQFUHWH�DQG�DVSKDOW�GHSRVLWV�
DUH�FRPPRQ��DORQJ�ZLWK�VRPH�VFDWWHUHG�WLPEHU�DQG�VWHHO�� �7KH�7RZQVYLOOH�&LW\�&RXQFLO�\DUGV�DW�
)LUVW�$YHQXH� DUH� XVHG� IRU� D� VWRUDJH� VLWH� IRU� ODUJH� SLOHV� RI� VRLO� DQG�ZRRGFKLSV�� �2I� OHVVHU� YLVXDO�
LPSDFW�DUH�WKH�SLOHV�RI�VRLO�GHSRVLWHG�QH[W�WR�WKH�FUHHN�DW�WKH�0RGHO�(QJLQHHUV�)XQ�3DUN���6SRUDGLF�
GXPSLQJ�RI�JDUGHQ�ZDVWH�KDV�RFFXUUHG�LQ�WKLV�DUHD��LQ�SDUWLFXODU�QH[W�WR�WKH�0RGHO�(QJLQHHUV�)XQ�
3DUN���7KLV�PRVW�OLNHO\�RULJLQDWHV�IURP�WKH�PDLQWHQDQFH�RI�WKH�3DUN��
�
2I� VRPH� FRQFHUQ� LV� WKH� VXUIDFH� UXEELVK� IRXQG�RQ� DQG� DURXQG� WKH�%LFHQWHQQLDO�3DUN�KLOO�� �%RWK�
GRPHVWLF� DQG� FRPPHUFLDO� UHIXVH�KDYH� QHYHU� EHHQ�DGHTXDWHO\� FRYHUHG� GXULQJ� RU� DIWHU� WKH�GXPS�



 
  
 

 ��
Australian Centre for Tropical Freshwater Research 

RSHUDWLRQ��RU� VXUIDFH�HURVLRQ�KDV�H[SRVHG�WKH�UHIXVH�� �7KLV�UXEELVK� LV�QRW�RQO\�YLVLEOH� LQ� LVRODWHG�
SDWFKHV�EXW�LV�ZLGHVSUHDG�DFURVV�DQG�DURXQG�WKH�KLOO��
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)LJXUH�����3ROOXWHG�DUHDV�DURXQG�5RVV�&UHHN���$UHD���
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)LJXUH�����3ROOXWHG�DUHDV�DURXQG�5RVV�&UHHN���$UHD���
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)LJXUH�����3ROOXWHG�DUHDV�DURXQG�5RVV�&UHHN���$UHD���
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�����3XEOLF�&RQFHUQ�
�
6HYHQW\�ILYH�SHU�FHQW�RI� WKH� UHVSRQGHQWV� WR� WKH�SXEOLF� VXUYH\�ZHUH�FRQFHUQHG�DERXW�SROOXWLRQ� LQ�
5RVV�&UHHN��SDUWLFXODUO\�YLVXDO�SROOXWLRQ���7KH�PRVW�RIWHQ�PHQWLRQHG�W\SHV�RI�SROOXWLRQ�ZHUH�OLWWHU��
UXEELVK��GRPHVWLF�ZDVWH��SODVWLFV��SRO\VW\UHQH��ERWWOHV��FDQV�DQG�VXUIDFH�VOLFNV�RI�RLOV�DQG�IXHOV���$�
IXOO�OLVW�LV�VKRZQ�LQ�7DEOH�����
�
�
�����6XPPDU\�
�
5RVV� &UHHN� LV� JUHDWO\� DIIHFWHG� E\� SROOXWLRQ� ZKLFK� FDQ� EH� OLQNHG� WR� D� QXPEHU� RI� XUEDQ� DQG�
FRPPHUFLDO� IDFWRUV�� � ,WV� FDWFKPHQW� GUDLQV� UHVLGHQWLDO� DQG� FRPPHUFLDO� ODQG� DQG� WKH� RULJLQDO�
PRUSKRORJ\� RI� WKH� FUHHN� KDV� EHHQ� DOWHUHG� E\� ODQG� UHFODPDWLRQ� WR� VDWLVI\� WRZQ� SODQQLQJ� QHHGV���
:KLOH� WKH�FUHHN� LV�PRVW�FRPPRQO\�XVHG�DV�D�FRPPHUFLDO�DYHQXH��YLD�GDLO\�KDUERXU�DQG�WRXULVP�
DFWLYLW\�� PDQDJHPHQW� FRQVLGHUDWLRQV� QHHG� WR� LQFOXGH� LWV� DGGLWLRQDO� XVH� DV� DQ� DHVWKHWLF� DQG�
UHFUHDWLRQDO�IHDWXUH�RI�7RZQVYLOOH��DQG�LWV�HFRORJLFDO�YDOXH��WR�HQVXUH�WKDW�SROOXWLRQ�ORDGLQJ�WR�WKH�
ZDWHUZD\V�DQG� VHGLPHQW� LV� FORVHO\�PRQLWRUHG�DQG�NHSW� WR�D�PLQLPXP��ZLWK�FRQWLQJHQF\�SODQV� LQ�
SODFH�WR�DOORZ�IRU�SURPSW�UHPHGLDWLRQ�LQ�FDVH�RI�VHYHUH�SROOXWLRQ�E\�VROLG�DQG�OLTXLG�ZDVWHV��
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����&216,'(5$7,216�)25�)8785(�0$1$*(0(17�2)�5266�&5((.�
�
�����/DQG�8VH�&RQVLGHUDWLRQV�
�
�������=RQLQJ�IRU�/DQG�8VH�
�
$OO�WKH�H[LVWLQJ�ODQG�XVHV�DURXQG�WKH�FHQWUDO�EXVLQHVV�GLVWULFW�DQG�WKH�SRUW�DUHD�KDYH�GHYHORSHG�DV�D�
UHVXOW�RI�WKH�]RQLQJ�UHPDLQLQJ�VLQFH�WKH�LQLWLDO������SODQQLQJ�VFKHPH���7KH�H[LVWLQJ�ODQG�XVH�]RQHV�
DUH� DSSURSULDWH� IRU� SUHVHQW� DQG� IXWXUH� ODQG�XVH� DGMDFHQW� WR� WKH� FUHHN� DQG� WKHUH� LV� QR�DSSDUHQW�
UHDVRQ�ZK\�DQ\�FKDQJH�RI�FDWHJRU\�LV�QHHGHG��+RZHYHU��VRPH�LQFRQVLVWHQFLHV�DQG�RU�GHYHORSPHQWV�
H[LVW�WKDW�ZLOO�UHTXLUH�DWWHQWLRQ��
�
6XE�GLYLGHG� DOORWPHQWV� DUH� VWLOO� GHPDUFDWHG� DORQJ� &HQWUDO� 3DUN� LQ� WKH� 3ODQQLQJ� 6FKHPH�0DSV�
�)LJXUH�����EXW�XQGHU�WKH�6RXWK�7RZQVYLOOH�6SHFLDO�'HYHORSPHQW�]RQH�SODQV�WKLV�DUHD�ZLOO�UHPDLQ�
IRU�2SHQ�6SDFH�� �/DQG�XVH�FKDQJH�ZLOO�RFFXU�XSVWUHDP�IURP�/RZWKV�%ULGJH�DQG�ZLOO�UHTXLUH�UH�
FODVVLILFDWLRQ�RI�ODQG�XVH�]RQLQJ���7KH�QRUWKHUQ�DQG�VRXWKHUQ�UDLO�\DUGV�DUH�WR�EH�UH�GHYHORSHG�LQWR�
PHGLXP�GHQVLW\�KRXVLQJ�DQG�FRPPHUFLDO�XVH�LQ�WKH�IXWXUH���6XFK�ODQG��ZKLFK�LV�QRZ�]RQHG�6SHFLDO�
3XUSRVH� �EHLQJ� 6WDWH�*RYHUQPHQW� ODQG��ZLOO� QHHG� WR� EH� UH]RQHG� DFFRUGLQJ� WR� WKH� GHYHORSPHQW�
QHHGV�DV�ZHOO�DV�WKH�UHFUHDWLRQDO�XVH�DQG�SURWHFWLRQ�RI�5RVV�&UHHN���5HLG�3DUN�LV�GHVLJQDWHG�2SHQ�
6SDFH�DQG�LQFOXGHV�WKH�&LYLF�7KHDWUH�GHYHORSPHQW���6LPLODU�W\SHV�RI�GHYHORSPHQW�DUH�OLNHO\�LQ�WKH�
IXWXUH���7KLV�ODQG�PD\�QHHG�PRUH�SUHFLVH�SODQQLQJ�VFKHPH�]RQHV�IRU�WKH�XVH�RI�WKH�SDUN�DQG�WKH�
UHTXLUHPHQWV�RI�WKH�FUHHN�LQ�WKH�IXWXUH��)LJXUH������
�
/DQG�XVH� IURP�%RXQGDU\�6WUHHW� WR�4XHHQV�5RDG�KDV�EHHQ�]RQHG�6SRUW�DQG�5HFUHDWLRQ��7KLV� LV�
VDWLVIDFWRU\�IRU�SUHVHQW�ODQG�XVH�DURXQG�WKH�%URGLH�6WUHHW�DUHD�EXW�LV�XQOLNHO\�WR�EH�DSSURSULDWH�IRU�
WKH� RWKHU� RSHQ� VSDFH� DUHDV�� )RU� H[DPSOH�� WKH�0RGHO� (QJLQHHUV� )XQ� 3DUN� VKRXOG� EH� FODVVLILHG�
GLIIHUHQWO\� DQG� WKH� UHPDLQLQJ� SDUN� DUHDV� ]RQHG� DFFRUGLQJ� WR� WKH� FUHHN
V� XVH� DQG� GHYHORSPHQW��
+RXVLQJ�DOORWPHQWV�DQG�URDGV�DUH�VWLOO�GHVLJQDWHG�RQ�WKH�3ODQQLQJ�6FKHPH�=RQLQJ�0DSV�IRU�DOO�WKH�
6SRUW�DQG�5HFUHDWLRQ�DUHD��)LJXUH�������7KHVH�DUH�QRW�DSSURSULDWH�IRU�SUHVHQW�DQG�H[SHFWHG�IXWXUH�
ODQG�XVH��
�
)URP� 4XHHQV� 5RDG� WR� %LFHQWHQQLDO� 3DUN� WKH� SDUN� DUHD� LV� ]RQHG� 2SHQ� 6SDFH�� 7KLV� LV� DQ�
DSSURSULDWH� FDWHJRULVDWLRQ�DV� LW� LV� XQOLNHO\� WR�EH�XVHG� IRU�DQ\�SXUSRVH�RWKHU� WKDQ�DHVWKHWLFV�DQG�
UHFUHDWLRQ�� �$JDLQ� WKHUH�DUH�KRXVLQJ�DOORWPHQWV�DQG� URDGV�GHVLJQDWLRQV�PDUNHG�RQ�WKH�3ODQQLQJ�
6FKHPH�PDSV��)LJXUH�������7KHVH�DUH�XQOLNHO\�WR�EH�GHYHORSHG�ZLWK�WKH��URDGV��OLNHO\�WR�EH�FORVHG�
DQG�WKH�DOORWPHQWV�DPDOJDPDWHG��
�
�������,PSURYLQJ�WKH�5HFUHDWLRQDO�9DOXHV�
�
7KH� 7RZQVYLOOH� &LW\� &RXQFLO� KDV� DFNQRZOHGJHG� SDVVLYH� DQG� DFWLYH� UHFUHDWLRQDO� QHHGV� RI� WKH�
FRPPXQLW\� E\� GHYHORSLQJ� D� &XOWXUH� DQG� /HLVXUH� 3ROLF\� WR� JXLGH� SODQQLQJ� IRU� UHFUHDWLRQ�� � 7KH�
REMHFWLYHV�RI�WKLV�SROLF\�DUH�WR�GHYHORS�D�ZHOO�EDODQFHG�VSHFWUXP�RI�RSSRUWXQLWLHV�WR�PHHW�SUHVHQW�
DQG�IXWXUH�FRPPXQLW\�QHHGV�DQG�WR�HQVXUH�IDFLOLWLHV�DUH�XVHG�HIILFLHQWO\��QRW�ZDVWHG�QRU�GHJUDGHG���
7KHVH�REMHFWLYHV�KDYH�QRW�\HW�EHHQ�DSSOLHG�WR�WKH�5RVV�&UHHN�DUHD�LQ�DQ\�PDMRU�ZD\��
�
7KH�SUHVHQW�UHFUHDWLRQDO�XVH�RI�5RVV�&UHHN�UHSUHVHQWV�RQO\�D�IUDFWLRQ�RI�WKH�SRWHQWLDO�IRU�WKH�DUHD���
$V�LV�HYLGHQW�IURP�WKH�FRPPXQLW\�VXUYH\V�XQGHUWDNHQ��WKHUH�LV�D�FRQVLGHUDEOH�ODWHQW�GHPDQG�IRU�
UHFUHDWLRQDO�XVH�RI�WKH�FUHHN���0RVW�RI�WKHVH�GHPDQGV�DUH�DOUHDG\�GRFXPHQWHG�LQ�WKH�5RVV�5LYHU�
5HFUHDWLRQ�0DVWHUSODQ� �6HFWLRQ� ������� ZKLFK� KDG� XQGHUWDNHQ� D� VLPLODU� VXUYH\�� � 7KH�7RZQVYLOOH�
6WUHHWVFDSH�6WUDWHJ\�UHFRPPHQGDWLRQV��6HFWLRQ��������IRU�WKH�UROH�RI�RSHQ�VSDFH��SDVVLYH�DQG�DFWLYH�
UHFUHDWLRQ��DQG�HQKDQFLQJ�DFFHVVLELOLW\�RI�WKH�FLW\�IRU�SHGHVWULDQV�DQG�F\FOLVWV��DUH�DOVR�VLPLODU�WR�WKH�
LVVXHV�PHQWLRQHG� LQ� WKLV� UHSRUW��$OWKRXJK� WKH�6WUHHWVFDSH�6WUDWHJ\�DSSOLHV� WR� WKH� FLW\� FHQWUH�� LWV�
UHFRPPHQGDWLRQV�DUH�UHOHYDQW�WR�WKH�ZKROH�DUHD�RI�WKH�FUHHN��
�
�
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�
7KH�FRPPXQLW\�VXUYH\V�XQGHUWDNHQ�IRU� WKLV� UHSRUW� IRXQG�D�QXPEHU�RI�UHFUHDWLRQDO� LQWHUHVWV�DQG�
QHHGV����
� ⋅� FRQVWUXFWLRQ�RI�F\FOH�SHGHVWULDQ�SDWKV�DORQJ�DQG�DURXQG�WKH�FUHHN��DQG�IDFLOLWDWLRQ�

RI�DFFHVV�WR�WKH�FUHHN��
� ⋅� LPSURYHPHQW�LQ�WKH�DPHQLWLHV�RI�WKH�FUHHN�E\�SURYLVLRQ�RI��EDUEHFXHV��SOD\JURXQGV��

VHDWV�DQG�WDEOHV��DQG�WRLOHWV��
� ⋅� SURYLVLRQ�RI��PRUH�VKDGH�LQ�WKH�ZD\�RI�WUHHV�RU�VKHOWHUV��
� ⋅� UHVROXWLRQ�RI�WKH�UHFUHDWLRQDO�OLPLWDWLRQV�FDXVHG�E\�WKH�SUHVHQFH�RI��DQG�KLQGUDQFH�

E\��WKH�$ERULJLQDO�SDUN�SHRSOH��DQG��
� ⋅� LPSURYHPHQW�RI�ERDW�UDPS�IDFLOLWLHV�IRU�DQJOHUV�DQG�ERDW�XVHUV��VXFK�DV�ELQV��WRLOHWV�

DQG�OLJKWLQJ��
�
)XWXUH�RSSRUWXQLWLHV�H[LVW�IRU�WKH�LPSOHPHQWDWLRQ�RI��
�
� ⋅� D� FRPSUHKHQVLYH� F\FOH�SHGHVWULDQ� V\VWHP�DURXQG� WKH�FUHHN� WKDW� FRXOG� OLQN�ZLWK�D�

QHWZRUN�RI�F\FOHZD\V��VXFK�DV�D�5RVV�5LYHU�WUDFN�RU�:RROFRFN�&DQDO�WUDFN��
� ⋅� D�SURJUDP�WR�IDFLOLWDWH�SUHVHQW�DQG�IXWXUH�QHHGV�RI�WKH�$ERULJLQDO�SDUN�SHRSOH��
� ⋅� ERDUGZDONV� DURXQG� WKH� FLW\� DUHD�ZKLFK�ZRXOG� SURYLGH� DQ� DWWUDFWLYH� DQG� HIILFLHQW�

ZD\�WR�IDFLOLWDWH�SHGHVWULDQ�PRYHPHQW��DQG���
� ⋅� QRQ�PRWRULVHG� ZDWHU� VSRUWV�� VXFK� DV� FDQRH� RU� SDGGOHERDW� KLUH�� IURP� %RXQGDU\�

6WUHHW�WR�%LFHQWHQQLDO�3DUN��
�
�������,PSURYLQJ�WKH�$HVWKHWLF�9DOXHV�
�
$HVWKHWLF�GHYHORSPHQW�RI�5RVV�&UHHN�LV�DQ�LQWHJUDO�SDUW�RI�RYHUDOO�UHFUHDWLRQDO��FRQVHUYDWLRQ��DQG�
ZDWHU� TXDOLW\� SODQQLQJ�� � 'HYHORSPHQW� LQ� WKHVH� DUHDV� VKRXOG� SRVLWLYHO\� HQKDQFH� WKH� DHVWKHWLF�
TXDOLWLHV�RI�WKH�FUHHN���5HFUHDWLRQ��FRQVHUYDWLRQ��DQG�ZDWHU�TXDOLW\�LVVXHV�DUH�GLVFXVVHG�LQ�6HFWLRQV�
�������������DQG�����UHVSHFWLYHO\����
�
8SVWUHDP� IURP� /RZWKV� %ULGJH� WKH� UHFUHDWLRQDO�� FRQVHUYDWLRQ�� DQG� ZDWHU� TXDOLW\� FRQVLGHUDWLRQV�
FRYHU�DOO�DHVWKHWLF�FRQFHUQV�H[FHSW�IRU� WKH�UDLO�\DUGV��7KH�UH�GHYHORSPHQW�SODQV�IRU�WKH�QRUWKHUQ�
UDLO� \DUGV� DQG� WKH� PDLQWHQDQFH� \DUGV� KDYH� LQFRUSRUDWHG� ODQGVFDSLQJ�� YHJHWDWLRQ� EXIIHUV�� SDUNV��
ERDUGZDONV��HWF��ZKLFK�DWWHPSW�WR�LQWHJUDWH�WKH�FUHHN
V�SRWHQWLDO�LQWR�WKH�QHZ�GHYHORSPHQW���2SWLRQ�
%� RI� WKH� 5DLOZD\� 3ODQV� �6HFWLRQ� ������� ZRXOG� EH� WKH� PRVW� FRPSDWLEOH� WR� WKH� FUHHN
V� DHVWKHWLF��
UHFUHDWLRQDO�� DQG� HFRORJLFDO� UHTXLUHPHQWV�� � +RZHYHU�� DQ\� SURSRVHG� FKDQJHV� WR�� RU� LQWHUIHUHQFH�
ZLWK�� WKH� FUHHN
V� VWUXFWXUH� IRU� DHVWKHWLF� SXUSRVHV� VKRXOG� FRPH� XQGHU� WKH� JXLGHOLQHV� RI� D�
FRPSUHKHQVLYH�PDQDJHPHQW�VWUDWHJ\�IRU�5RVV�&UHHN��
�
'RZQVWUHDP� IURP� /RZWKV� %ULGJH� WKH� DHVWKHWLFV� RI� WKH� FUHHN� DUHD� DUH� YHU\� LPSRUWDQW� DV� WKH\�
FRQWULEXWH�VXEVWDQWLDOO\�WR�WKH�FKDUDFWHU�RI�WKH�FLW\�FHQWUH��7KH�FLW\�FHQWUH�LV�D�ZDWHUVLGH�FRPPXQLW\�
ZLWK�5RVV�&UHHN�SURYLGLQJ�D�QDWXUDO�DQG�DHVWKHWLF�DVVHW�WKDW�KDV�EHHQ�ODUJHO\�QHJOHFWHG�DQG�XQGHU�
XWLOLVHG���6RPH�GHYHORSPHQWV�KDYH�WULHG�WR�FRPSOHPHQW�WKH�FUHHN
V�VXUURXQGV��VXFK�DV�)LVKHUPDQV�
:KDUI��WKH�0DULWLPH�0XVHXP�EXLOGLQJ��DQG�WKH�ODQGVFDSLQJ�RI�5LYHU�4XD\V�'HYHORSPHQW���2WKHU�
DUHDV�FRXOG�EH�JUHDWO\�HQKDQFHG�E\�ODQGVFDSLQJ�DQG�EHDXWLILFDWLRQ�SURJUDPV��3ODWH������
�
6XJJHVWLRQV� IRU� WKH� FRPSUHKHQVLYH� DHVWKHWLF� LPSURYHPHQWV� FDQ� EH� IRXQG� LQ� WKH� 5RVV� 5LYHU�
5HFUHDWLRQDO�0DVWHUSODQ� �6HFWLRQ��������DQG� WKH�7RZQVYLOOH�6WUHHWVFDSH�6WUDWHJ\� �6HFWLRQ����������
7KHVH�UHSRUWV�DUH�FRPSOHPHQWHG�E\�WKH�7&&
V�'HYHORSPHQW�&RQWURO�3ODQV���7KHVH�SODQV�SURYLGH�
ILUP� JXLGHOLQHV� IRU� WKH� W\SH� RI� GHYHORSPHQW� WKDW� LV� DSSURSULDWH� IRU� WKH� FUHHN� HQYLURQV�� � 7KH�
7RZQVYLOOH� 6WUHHWVFDSH� 6WUDWHJ\� SURYLGHV� WKH� EHVW� FRPSUHKHQVLYH� JXLGH� IRU� D� IXOO� UDQJH� RI�
DSSURSULDWH�GHYHORSPHQW�SRVVLELOLWLHV� IRU�SUHVHQW�DQG�IXWXUH�DHVWKHWLF�HQKDQFHPHQW�RI� WKH�FUHHN�
DQG�VKRXOG�EH�UHIHUUHG�WR�LQ�FRQMXQFWLRQ�ZLWK�WKH�UHFRPPHQGDWLRQV�RI�WKLV�UHSRUW��
�
�
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�
)LYH�RI�WKH�6WUHHWVFDSH
V�VWUDWHJLHV�UHOHYDQW�WR�5RVV�&UHHN�DUH�KLJKOLJKWHG�EHORZ���
�
� ��� (QKDQFH� WKH� SHUPHDELOLW\� DQG� DFFHVVLELOLW\� RI� WKH� FLW\� E\� SHGHVWULDQV� DQG� F\FOLVWV�

�6WUHHWVFDSH�6WUDWHJ\����S���DQG�)LJXUH������
� ��� ,QLWLDWH�D�FLW\�JUHHQLQJ�SURJUDP�ZKLFK�FUHDWHV�D�JUHHQ��VKDG\�DQG�OXVK�LPDJH�IRU�WKH�

FLW\�FHQWUH��6WUHHWVFDSH�6WUDWHJ\����S���DQG�)LJXUHV��������DQG������
� ��� 3URYLGH�QHZ�IDFLOLWLHV�LQ�WKH�FLW\�DLPHG�DW�HQFRXUDJLQJ�YLVLWRUV�DQG�SURYLGLQJ�YLVLWRU�

FRPIRUW��6WUHHWVFDSH�6WUDWHJ\����S���DQG�)LJXUH������
� ��� 5HFODLP� WKH� EDQNV� RI� 5RVV� &UHHN� IRU� XVHV� ZKLFK� SRVLWLYHO\� HQKDQFH� WKH�

DWWUDFWLYHQHVV�DQG�HQMR\PHQW�RI�WKH�FLW\��DQG�ZRUN�WRZDUGV�WKH�DFFHVVLELOLW\�RI�OLQHDU�
DFFHVV�URXWHV�WR�ERWK�EDQNV��6WUHHWVFDSH�6WUDWHJ\����S�����

� ��� 0DLQWDLQ�XUEDQ�TXDOLW\��6WUHHWVFDSH�6WUDWHJ\�����S�����
�
�������,PSURYLQJ�WKH�HGXFDWLRQDO�YDOXH�
�
5RVV� &UHHN� HQYLURQV� DUH� D� UHVRXUFH� WKDW� FDQ� RIIHU� PDQ\� HGXFDWLRQDO� RSSRUWXQLWLHV� IRU� DOO� DJH�
JURXSV�� �)RU�SULPDU\�DQG�KLJK�VFKRROV� WKHUH�DUH�H[LVWLQJ�QDWXUDO�IHDWXUHV�WKDW�FDQ�EH�XWLOLVHG�IRU�
VFKRRO�HGXFDWLRQ�DQG� UHFUHDWLRQ�� �7KH� ORFDWLRQ�RI�5RVV�&UHHN� WR�D�QXPEHU�RI�SULPDU\�DQG�KLJK�
VFKRROV�PDNHV�WKH�FUHHN�DQ�LGHDO�DQG�HDVLO\�DFFHVVLEOH�HGXFDWLRQDO�UHVRXUFH��
�
$UHDV�RI�SRWHQWLDO�YDOXH�DV�DQ�HQYLURQPHQWDO�HGXFDWLRQ�UHVRXUFH�FRXOG�LQFOXGH��
�
� ⋅� WKH�PDQJURYHV�DQG�VDOW�PDUVK�YHJHWDWLRQ�RQ�WKH�VRXWK�EDQN�DW�WKH�PDLQWHQDQFH�UDLO�

\DUGV� �RQFH� UHORFDWLRQ� DQG� UH�GHYHORSPHQW� KDYH� RFFXUUHG�� DFFHVV� DQG� UHODWLYH�
VDIHW\�ZRXOG�PDNH�WKLV�DUHD�LGHDO�IRU�HGXFDWLRQ�SXUSRVHV��

� ⋅� WKH�VRXWK�DQG�QRUWK�EDQNV�LPPHGLDWHO\�XSVWUHDP�IURP�%RXQGDU\�6WUHHW��
� ⋅� WKH��LVODQG��GRZQVWUHDP�IURP�4XHHQV�5RDG��LQ�DQG�DURXQG�WKH�VPDOO�SRQGHG�DUHD�

EHWZHHQ�4XHHQV�5RDG�DQG�6DQG\�&URVVLQJ��DQG����
� ⋅� UHKDELOLWDWHG�PDQJURYH��VDOW�PDUVK�DQG�WHUUHVWULDO�YHJHWDWLRQ�DUHDV��
�
�������/HVVHQLQJ�WKH�,PSDFW�IURP�&UHHN�8VHUV�
�
3HGHVWULDQ�DFFHVV�WR�WKH�FUHHN�FDQ�ZHDU�WUDFNV�RQ�WKH�EDQNV�ZKLFK�VFDU�DQG�EHFRPH�YXOQHUDEOH�WR�
HURVLRQ�� �:KLOH� LW� LV� LPSRUWDQW� WKDW� WKH� SXEOLF�KDYH� DFFHVV� WR� WKH� FUHHN� IRU�QHW� DQG� URG� ILVKLQJ��
FDQRHLQJ��PRGHO�ERDW�XVH��ELUG�ZDWFKLQJ��SKRWRJUDSK\�HWF���LW�LV�HTXDOO\�LPSRUWDQW�WKDW�HQWU\�SRLQWV�
LQWR�WKH�FUHHN�DUH�PDQDJHG�WR�PLQLPLVH�LPSDFW�RQ�WKH�HQYLURQPHQW���
�
9HKLFOH�DFFHVV�DURXQG�WKH�FUHHN�KDV�FDXVHG�SHUPDQHQW�WUDFNV�DQG�HURVLRQ�VXUIDFHV���%LFHQWHQQLDO�
3DUN�KLOO�KDV�D�QHWZRUN�RI�HURGHG�WUDFNV�RYHU�WKH�ZKROH�DUHD�DQG�YHKLFOHV�KDYH�GDPDJHG�QHZ�FOXPS�
SODQWLQJ�DUHDV�GHVWUR\LQJ�VRPH�WUHH�VHHGOLQJV���$FFHVV�QHHGV�WR�EH�FDUHIXOO\�FRQWUROOHG�IRU�VSHFLILF��
SXUSRVHV�VXFK�DV�SDUN�PDLQWHQDQFH�DQG�SDUNLQJ�IDFLOLWLHV��
�
�������'HYHORSLQJ�3DUN�3RWHQWLDO�
�
�D���7KH�3RQGHG�$UHDV�
�
7KHUH�DUH�YHU\�IHZ�DUHDV�DURXQG�WKH�FLW\�FHQWUH�WKDW�KDYH�WKH�SRWHQWLDO�WR�EH�GHYHORSHG�LQWR�D�KLJK�
TXDOLW\� SDUN� RI� UHDVRQDEOH� GLPHQVLRQV�� �%LFHQWHQQLDO�3DUN�DQG� LWV� SRQG� LV� RQH� VXFK�DUHD�� �:LWK�
DPSOH�RSHQ� VSDFH��D���P�KLJK�KLOO�� DQG� ODUJH�SRQGV��3ODWH������ WKLV�DUHD�KDV� WKH�SRWHQWLDO� WR�EH�
GHYHORSHG�LQWR�DQ�DHVWKHWLFDOO\�ULFK�DQG�UHFUHDWLRQDOO\�GLYHUVH�SDUN����8SJUDGLQJ�DQG�H[SDQVLRQ�RI�
WKH�SRQGHG�DUHDV�VKRXOG�EH�WKH�FHQWUDO�WR�DQ\�GHYHORSPHQW�RI�WKH�SDUN��
�
7KHUH� DUH� WZR� SRQGV� ZKLFK� DUH� GLVVHFWHG� E\� WKH� ROG� 6DQG\� &URVVLQJ� FDXVHZD\� DQG� D� EDUH� GLUW�
�LVODQG��RQ�ZKLFK�D�PDMRU�SRZHU�SROH�LV�VLWHG���9HKLFOH�DFFHVV�RQ�WR�WKH�FDXVHZD\�DQG�GLUW�EDQNV�LV�
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IURP� WKH� 6RRQLQJ� 6WUHHW�4XHHQV� 5RDG� LQWHUVHFWLRQ� DQG� LV� RIWHQ� XVHG� E\� DQJOHUV�� RU� WKRVH� ZKR�
VLPSO\� SDUN� WKHLU� FDU� DQG� UHVW�� � 7KH� FDXVHZD\� LV� DOVR� XVHG� DV� DQ� LPSRUWDQW� WKRURXJKIDUH� IRU�
SHGHVWULDQV�DQG�F\FOLVWV��SDUWLFXODUO\�VFKRRO�FKLOGUHQ���
�
7KH�FDXVHZD\�LV�FRQVWUXFWHG�RI�PDVRQHG�URFN�RQ�ERWK�VLGHV�ZLWK�URFN�ILOO�DQG�FRQFUHWH�VXUIDFLQJ���
7KLV� VXUIDFLQJ� KDV� GHWHULRUDWHG� GXH� WR� JHQHUDO�ZHDU� DQG� WHDU� DQG� WKH� IUHTXHQW� WLGDO� UXQRII� WKDW�
IORZV�RYHU�WKH�WRS�RQFH�D�WLGH�KHLJKW�RI����P�LV�UHDFKHG���(URVLRQ�IURP�KLJK�WLGH�UXQRII�KDV�DOVR�
RFFXUUHG�DURXQG�WKH�HGJHV�RI�WKH�FDXVHZD\��DPRQJ�PXGIODWV�DQG�H[SRVHG�GLUW�EDQNV����
�
7KH�WZR�SRQGV�DUH�FRQQHFWHG�E\�D���FP�GLDPHWHU�FRQFUHWH�SLSH�ZKLFK�LV�SDUWO\�EORFNHG�E\�URFNV��
7KLV�SLSH�LV�QRW�DGHTXDWH�IRU�JRRG�WLGDO�IORZ�DQG�IOXVKLQJ�IRU�WKH�ODUJH�SRQG��%\�FRQWUDVW�WKH�VPDOO�
SRQG�LV�FRQQHFWHG�WR�WKH�GRZQVWUHDP�UHJLRQ�E\�WZR����FP�FRQFUHWH�SLSHV�DQG�HQMR\V�JRRG�WLGDO�
IORZ�DQG�IOXVKLQJ���)ORZ�LV�QRW�RQO\�UHVWULFWHG�LQWR�WKH�ODUJH�SRQG�E\�WKH�VL]H�RI�WKH�FXOYHUW�EXW�DOVR�
E\�WZR�ROG�VWHHO�SLSHV�ZKLFK�UXQ�GLUHFWO\�SDUDOOHO�WR�WKH�FDXVHZD\�RQ�WKH�ODUJH�SRQG�VLGH���7KHVH�
SLSHV��ZDWHU�VXSSO\�����FP�DQG�VHZHUDJH���FP��VHYHUHO\�UHVWULFW�IORZ�XQGHU�DERXW��P�WLGDO�KHLJKW���
7KH�VHZHUDJH�SLSH�LV�QRZ�UHGXQGDQW�EHLQJ�UHSODFHG�E\�D�QHZ�V\VWHP�WKDW�LV�DSSUR[LPDWHO\�D�PHWUH�
XQGHUJURXQG�IURP�WKH�H[LVWLQJ�SLSH���
�
7KH�PDQJURYH�VWDQGV�DURXQG�WKH�VPDOO�SRQG�DQG�LWV��LVODQG��DUH�ZHOO�HVWDEOLVKHG�DV�DUH�WKH�VWDQGV�
QH[W�WR�)LUVW�$YHQXH�DQG�DW�WKH�HQG�RI�WKH�ODUJH�SRQG���7KHUH�LV�DOVR�VRPH�VDOW�PDUVK�YHJHWDWLRQ�RQ�
WKH�FDXVHZD\��LVODQG����0DQJURYH�HVWDEOLVKPHQW�KDV�QRW�RFFXUUHG�LQ�VRPH�DUHDV�DURXQG�WKH�ODUJH�
SRQG�GXH�WR�JUDVVHG�SXEOLF�DFFHVV�SRLQWV�DQG�WKH�GHJUDGHG�GLUW�EDQN�DUHDV���
�
7KH�PDQDJHPHQW�FRQVLGHUDWLRQV�IRU�WKLV�DUHD�VKRXOG�LQFOXGH��
�
� ⋅�� WKH�XSJUDGLQJ�DQG�H[SDQVLRQ�RI�WKH�SRQGHG�DUHD�WR�IDFLOLWDWH�UHFUHDWLRQDO�XVH�VXFK�

DV�FDQRHLQJ�DQG�ILVKLQJ��DQG�SURYLGH�VXIILFLHQW�DQG�UHJXODU�IOXVKLQJ�IURP�WLGDO�IORZV��
� ⋅�� WKH�OLQNLQJ�RI�SRQGV�WR�5RVV�5LYHU�YLD�DQ�XQGHUJURXQG�SLSH�WR�VLPXODWH�WKH�RULJLQDO�

WLGDO�IORZ�UHJLPH��
� ⋅�� WKH� XSJUDGLQJ� DQG� LQFRUSRUDWLRQ� RI� JRRG� SHGHVWULDQ� DQG� F\FOH� DFFHVV�� HVSHFLDOO\�

DORQJ�WKH�FDXVHZD\��
� ⋅�� WKH�UHKDELOLWDWLRQ�DQG�UHYHJHWDWLRQ�RI�GHJUDGHG�DUHDV��DQG��
� ⋅� WKH�UHVWULFWLRQ�RI�YHKLFXODU�DFFHVV��
�
�
�����%LRGLYHUVLW\�&RQVLGHUDWLRQV�
�
�����6XJJHVWLRQV�IRU�PDLQWDLQLQJ�DQG�HQKDQFLQJ�ELRGLYHUVLW\�LQ�5RVV�&UHHN�
�
5HFRPPHQGDWLRQV� RI� WKH� )HGHUDO� (FRORJLFDO� 6XVWDLQDEOH� 'HYHORSPHQW� :RUNLQJ� *URXS�
�&RPPRQZHDOWK� RI� $XVWUDOLD� ������ HPSKDVLVH� WKDW� WKH� PDLQWHQDQFH� RI� HFRORJLFDO� V\VWHPV� DQG�
SURWHFWLRQ� RI� ELRGLYHUVLW\� LV� D� PDMRU� FRPSRQHQW� RI� HFRORJLFDOO\� VXVWDLQDEOH� GHYHORSPHQW�� � 7R�
HQVXUH�VXFK�DQ�DLP��WKH�UHJHQHUDWLRQ�RI�UHQHZDEOH�UHVRXUFHV�DQG�WKH�DEVRUSWLRQ�RI�VRFLHW\
V�ZDVWHV�
DQG�E\�SURGXFWV�LV�HVVHQWLDO���
�
:LWKLQ�DQ�XUEDQ�FRQWH[W�WKLV�UHTXLUHV�D�VWUDWHJ\�RI�SURWHFWLQJ�DQG�HQKDQFLQJ�H[LVWLQJ�DQLPDO�DQG�
SODQW� FRPPXQLWLHV� DQG� OLPLWLQJ� WKH� LPSDFW�RI� LQWHQVH� ODQG�XVH�RQ� WKH� VXUURXQGLQJ�HQYLURQPHQW���
7KH�7RZQVYLOOH�&LW\�&RXQFLO�KDV�DOUHDG\�JRQH�VRPH�ZD\�LQ�UHFRJQLVLQJ�WKHVH�DLPV�E\�SURGXFLQJ�DQ�
(QYLURQPHQWDO� &RQVHUYDWLRQ� 6WUDWHJ\� IRU� 7RZQVYLOOH� �7RZQVYLOOH� &LW\� &RXQFLO� ����F�� ZKLFK� LV�
EDVHG�RQ�WKH�JHQHUDO�SULQFLSOHV�RI�HFRORJLFDO�VXVWDLQDEOH�GHYHORSPHQW��
�
7KLV�VWUDWHJ\� IRUPXODWHV�D� IUDPHZRUN�RI�EURDG�UHFRPPHQGDWLRQV� IRU� WKH�FLW\�DQG� LWV�HQYLURQV� LQ�
ZKLFK�YDULRXV�DVSHFWV�RI�FRQVHUYDWLRQ�DQG�ODQG�XVH�PDQDJHPHQW�DUH�DGGUHVVHG���([LVWLQJ�LQLWLDWLYHV�
LQ� DUHDV� VXFK� DV� ELRGLYHUVLW\� FRQVHUYDWLRQ�� UHPQDQW� YHJHWDWLRQ� DQG� ZLOGOLIH�PDQDJHPHQW�� ZDWHU�
SROOXWLRQ�DQG�ZDVWH�PDQDJHPHQW��DUH�KLJKOLJKWHG�DQG�UHODWHG�WR�WDUJHW�DUHDV�RI�FRQFHUQ���$OWKRXJK�
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5RVV� &UHHN� LV� QRW� VSHFLILFDOO\� PHQWLRQHG� LQ� WKH� GRFXPHQW�� JXLGHOLQHV� DQG� H[DPSOHV� RI� FRXQFLO�
LQLWLDWLYHV�UHODWH�WR�WKH�PDLQ�LVVXHV�WKDW�DIIHFW�WKH�FUHHN���)RU�WKH�LVVXH�RI�ELRGLYHUVLW\�WKH�FRXQFLO�
UHFRJQLVHV�������WKH�LPSRUWDQFH�RI�FRQVHUYLQJ�ELRGLYHUVLW\�WR�PDLQWDLQ�D�KHDOWK\�VXSSO\�RI�HFRQRPLF�
DQG�HFRORJLFDO�UHVRXUFHV�WR�FXUUHQW�DQG�IXWXUH�JHQHUDWLRQV������7RZQVYLOOH�&LW\�&RXQFLO�����F��S������
�
�������0DQDJLQJ�YHJHWDWLRQ�
�
7KH�SUHVHUYDWLRQ�DQG�HVWDEOLVKPHQW�RI�HVWXDULQH�DQG�QRQ�HVWXDULQH�YHJHWDWLRQ� LV� YLWDO� WR� WKH�RQ�
JRLQJ� HFRORJLFDO� DQG� VWUXFWXUDO� IXQFWLRQLQJ� RI� WKH� FUHHN�� � 2I� QRWH� DORQJ� 5RVV� &UHHN� DUH� WKH�
PDQJURYH� V\VWHPV�� �0DULQH� OLIH� LV� YHU\� GHSHQGHQW� RQ� WKH�PDQJURYH� V\VWHPV� IRU� D� VDIH� KDELWDW��
QXUVHU\�DQG�EUHHGLQJ�JURXQGV��DQG�IRRG�VRXUFHV���%LUGV�FDQ�EH�DEXQGDQW�LQ�WKH�PDQJURYHV��XVLQJ�
WKHP� IRU� QHVWLQJ� VLWHV�� SHUFKLQJ�� DQG� IHHGLQJ�� �0DQ\� IHHG� RII� WKH� LQVHFWV� WKDW� OLYH� DPRQJVW� WKH�
PDQJURYHV�RU�IRUDJH�IRU�QHFWDU�DQG�SROOHQ�ZKHQ�WKH�PDQJURYHV�DUH�LQ�IORZHU���%LUG�OLIH�LV�HQKDQFHG�
E\�WKH�HVWDEOLVKPHQW�RI�QRQ�HVWXDULQH�YHJHWDWLRQ��HVSHFLDOO\�$XVWUDOLDQ�QDWLYH�VSHFLHV��
�
�D���(VWXDULQH�9HJHWDWLRQ�
�
0RVW�PDQJURYH� DQG� VDOW�PDUVK� YHJHWDWLRQ� LV� D� YLWDO� HFRORJLFDO� DQG� VWUXFWXUDO� FRPSRQHQW� RI� WKH�
FUHHN�HFRV\VWHP���$OWKRXJK�WKHUH�LV�QRW�D�ZLGH�GLVWULEXWLRQ�RI�VSHFLHV��WKH�RYHUDOO�ELRGLYHUVLW\�LV�D�
VLJQLILFDQW�UHSUHVHQWDWLRQ�RI�WKH�UHJLRQDO�HVWXDULQH�YHJHWDWLRQ���6XFK�ELRGLYHUVLW\�KDV�DQ�LPSRUWDQW�
UROH�LQ�WKH�5RVV�&UHHN�HFRV\VWHP�DQG�KDV�LQWHUHVW�IRU�WKH�JHQHUDO�SXEOLF�EHLQJ�HDVLO\�DFFHVVLEOH�IRU�
HGXFDWLYH�DQG�DHVWKHWLF�UHDVRQV���
�
7KHUH�DUH�WZR�LPSRUWDQW�DUHDV�RI�HVWXDULQH�YHJHWDWLRQ�IRU�PDQDJHPHQW��
�
� ���� 7KH�IULQJH�PDQJURYH�YHJHWDWLRQ�XSVWUHDP�IURP�WKH�UDLO�\DUGV�WR�%LFHQWHQQLDO�3DUN�

�3ODWHV���DQG����� �7KHVH� VWDQGV�KDYH� WDNHQ����\HDUV� IRU�PDWXUH�UH�HVWDEOLVKPHQW��
PDLQO\� E\� WKH� SLRQHHULQJ� VSHFLHV�$YLFHQQLD� PDULQD�� VLQFH� WKH� GHVWUXFWLRQ� RI� WKH�
FUHHN�VXUURXQGV�LQ�WKH�����
V�DQG�����
V���2WKHU�VSHFLHV��VXFK�DV�5KL]RSKRUD�VW\ORVD��
DUH�PRUH�SUHYDOHQW�LQ�WKH�IHZ�UHPQDQW�DUHDV�WKDW�HVFDSHG�ODQG�UHFODPDWLRQ�VXFK�DV�
DURXQG� WKH� PRXWK� RI� :RROFRFN� &DQDO�� DQG� WKH� ROG� �LVODQG�� WKDW� LV� ELVHFWHG� E\�
4XHHQV�5RDG��)LJXUHV����DQG������

��
� ����� 7KH�ODUJH�DQG�RULJLQDO�VWDQG�RI�PDQJURYHV�DQG�VDOW�PDUVK�YHJHWDWLRQ��a���KD��RQ�

WKH�VRXWK�EDQN�RI�WKH�FUHHN�DGMDFHQW�WR�WKH�0DLQWHQDQFH�5DLO�<DUGV��3ODWHV����DQG�
������7KLV�V\VWHP�KDV�WKH�IXOO�YDULHW\�RI�DOO�HVWXDULQH�YHJHWDWLRQ�IRXQG�LQ�5RVV�&UHHN�
DQG� FRQWDLQV� PRVW� HVWXDULQH� YHJHWDWLRQ� IRXQG� DORQJ� 5RVV� 5LYHU�� � ,W� LV� D� KLJKO\�
VLJQLILFDQW�DUHD�IRU�LWV�ELRGLYHUVLW\��HGXFDWLYH�DQG�DHVWKHWLF�YDOXHV�DQG�LV�SRWHQWLDOO\�
YHU\�DFFHVVLEOH�WR�WKH�FRPPXQLW\��)LJXUH�������

�
� � 7KLV� DUHD� LV� WKUHDWHQHG� E\� FRQWLQXRXV� ODQG� UHFODPDWLRQ� E\� 4XHHQVODQG� 5DLO�

�DSSUR[LPDWHO\� ö� KHFWDUH� KDV� EHHQ� �UHFODLPHG�� UHFHQWO\�� DQG�� RQFH� WKH� UDLOZD\V�
UHORFDWH� E\� WKH� QHZ� GHYHORSPHQW� RSWLRQV� HQFRXUDJLQJ� PDMRU� VWUXFWXUDO� FKDQJHV�
ZLWKLQ��DQG�DURXQG��WKH�FXUUHQW�PDQJURYH�V\VWHP��

�
�E���0DQJURYH�5HKDELOLWDWLRQ�DQG�(VWDEOLVKPHQW�
�
7KH� DUHDV� RI� PDQJURYHV� ZKLFK� RFFXU� RQ� VWHHS� EDQNV� DQG� XQGHUJR� IXOO� WLGDO� IOXFWXDWLRQ� RIWHQ�
H[SHULHQFH�VHULRXV�EDQN�HURVLRQ�DQG�GHVWDELOLVDWLRQ��� �$Q�DUHD�RI�SDUWLFXODU�QRWH�LV�VHFWLRQV�DORQJ�
WKH�VRXWK�EDQN�IURP�%RXQGDU\�6WUHHW�WR�WKH�HGJH�RI�WKH�PDLQWHQDQFH�UDLO�\DUGV���7KLV�DUHD�UHTXLUHV�
D� PDQJURYH� DQG� EDQN� UHKDELOLWDWLRQ� VWUDWHJ\� DV� WKHUH� DUH� OLNHO\� WR� EH� VHYHUDO� GHWULPHQWDO�
FRQVHTXHQFHV�LQ�WKH�QHDU�IXWXUH���7KH�ILUVW�LV�WKH�ORVV�RI�WKH�YHJHWDWLRQ�DQG�VRLO�IURP�WKH�YXOQHUDEOH�
DUHDV�SDUWLFXODUO\� LQ� WLPHV�RI�KHDY\�UDLQ�DQG�VWRUPZDWHU�UXQRII�� �6XFK�EDQN�HURVLRQ�ZRXOG�FDXVH�
XJO\�VFDUV�RQ�WKH�FUHHN�HGJH��FRQWULEXWH�WR�IXUWKHU�EDQN�HURVLRQ��DQG�SRVVLEO\�H[SRVH�DQG�UHOHDVH�
WKH� UXEELVK�GHSRVLWHG� LQ� WKH�5HLG�3DUN�GXPS�� �7KH� VHFRQG�FRQVHTXHQFH� LQYROYHV� WKH� UHOHDVH�RI�
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FRQVLGHUDEOH� DPRXQWV� RI� VHGLPHQW� LQWR� WKH� FUHHN� ZKLFK�PD\� QRW� IOXVK� LQWR� &OHYHODQG� %D\� EXW�
DFFXPXODWH�LQ�VWUDWHJLF�ERDWLQJ�DUHDV�FDXVLQJ�LQFRQYHQLHQFH�WR�WKH�FUHHN�XVHUV�DQG�JUHDW�FRVW�WR�WKH�
FRXQFLO�LQ�GUHGJLQJ�EORFNHG�FKDQQHO�DUHDV���
�
6RPH� DUHDV� DURXQG� WKH� FLW\� FHQWUH� FRXOG� HVWDEOLVK� PDQJURYH� FRPPXQLWLHV� IRU� WKH� SXUSRVHV� RI�
LPSURYLQJ�VRPH�XQVLJKWO\�PXGIODW�DUHDV�DQG�VRIWHQLQJ�WKH�KDUVK�DQG�XQDWWUDFWLYH�FRQFUHWH�DQG�URFN�
ZDOOV�WKDW�OLQH�WKH�FUHHN���6XFK�DUHDV�FRXOG�LQFOXGH�WKH�ERDW�UDPSV�EHWZHHQ�WKH�0DULWLPH�0XVHXP�
DQG�$UFKHU�6WUHHW��IURP�WKH�5LYHU�4XD\V�GHYHORSPHQW�WR�9LFWRULD�%ULGJH��DORQJ�WKH�FRQFUHWH�ZDOOV�
RI�+DQUDQ�DQG�&HQWUDO�3DUNV��DQG�WKH�QHZ�GHYHORSPHQW�WR�WDNH�SODFH�DW�WKH�QRUWKHUQ�UDLO�\DUGV���
(VWDEOLVKPHQW�FRXOG�DOVR�EH�HQFRXUDJHG�DURXQG�DUHDV�LQ�WKH�XSSHU�VWUHWFKHV�RI�WKH�FUHHN�HVSHFLDOO\�
ZKHUH� WKHUH� DUH� SRRU� RU� QHJOLJLEOH�PDQJURYH� VWDQGV�� � 2I� SDUWLFXODU� QRWH� DUH� WKH� DUHDV� DURXQG�
%RXQGDU\�6WUHHW�FDXVHZD\�DQG�WKH�%LFHQWHQQLDO�3DUN�SRQGV���(VWDEOLVKPHQW�DQG�UHKDELOLWDWLRQ�RI�
VDOW�PDUVK�YHJHWDWLRQ�VKRXOG�EH�XQGHUWDNHQ�DURXQG�WKH�6DQG\�&UHHN�FURVVLQJ��LVODQG���
�
2QH�DUHD�ZKHUH�FKDQJH�RI�WKH�QDWXUDO�YHJHWDWLRQ�VKRXOG�WDNH�SODFH�LV�WKH�RSHQ�GUDLQ�LQOHW�DUHD�DW�
WKH�HQG�RI�6XPPHUILHOG�6WUHHW��)LJXUH�������7KH�WRS�HQG�RI�WKH�LQOHW�LV�PRVWO\�VDOW�SDQ�ZLWK�D�VPDOO�
SDWFK�RI�PDQJURYHV�RQ�WKH�EUDQFK�EHKLQG�WKH�6XPPHUILHOG�6WUHHW�KRXVHV���7KHVH�PDQJURYHV�JURZ�
LQ� D� GDQN� DQG� VPHOO\� SRRO� DQG� WKH� DUHD� LV� XVHG� DV� D� GXPSLQJ� JURXQG� IRU� JDUGHQ�ZDVWH�� � /RFDO�
UHVLGHQWV�UHJDUG�WKLV�DUHD�DV�D�VDQG�IO\�EUHHGLQJ�JURXQG�DQG�PRVTXLWR�KDELWDW���0DQJURYH�VSHFLHV�
KDYH�WULHG�WR�HVWDEOLVK�DORQJ�WKH�VDOW�SDQ�DUHDV�EXW�DUH�FOHDUHG�UHJXODUO\�E\�WKH�ORFDO�UHVLGHQWV��
�
�F���1RQ�(VWXDULQH�9HJHWDWLRQ�
�
7KH�QRQ�HVWXDULQH�YHJHWDWLRQ�LV�PDGH�XS�RI�PRVWO\�LQWURGXFHG�H[RWLFV�DQG�FOXPS�SODQWLQJ�RI�QDWLYH�
VSHFLHV���6XFK�SODQWLQJV�DUH�DWWUDFWLYH��VWDELOLVH�WKH�VXUURXQGV��DQG�SURYLGH�D�JRRG�KDELWDW�IRU�PDQ\�
ELUG�VSHFLHV��3ODWH�������+RZHYHU��WKH�FUHHN�DV�D�ZKROH�IURP�/RZWKV�%ULGJH�WR�5RVV�5LYHU�QHHGV�D�
PRUH�FRPSUHKHQVLYH�SODQWLQJ�VWUDWHJ\�LI�WKH�UHVRXUFH�SRWHQWLDO�RI�WKH�FUHHN�LV�WR�EH�IXOO\�HQKDQFHG��
�6XFK� D� VWUDWHJ\� FRXOG� LQFOXGH� DHVWKHWLF�� UHFUHDWLRQDO�� HGXFDWLRQDO�� ELRGLYHUVLW\�� DQG� VWUXFWXUDO�
FRPSRQHQWV� WR� VXLW� WKH� H[LVWLQJ� DQG� IXWXUH� ODQG�XVHV� DURXQG� WKH� FUHHN�� DQG� EH� PLJKW� DLP� WR�
HQFRXUDJH�KLJK�TXDOLW\�LQQHU�FLW\�OLYLQJ���
�
�G���([RWLF�:HHG�&RQWURO�
�
([RWLF�ZHHGV�KDYH�EHFRPH�HVWDEOLVKHG�DURXQG�WKH�FUHHN�DQG�DUH�OLNHO\�WR�EHFRPH�D�PDMRU�SUREOHP�
DV� WKH\� FRQWLQXH� WR� VSUHDG� DURXQG� WKH� FUHHN� HQYLURQPHQW�� � 7KH� H[RWLF� JUDVVHV� DUH�PRVWO\� NHSW�
PRZQ� DQG�PD\� EH� HDVLO\� VKDGHG�RXW� RQFH� WUHHV� DUH� HVWDEOLVKHG�� �+RZHYHU�� WKH� VWULS� RI�*XLQHD�
*UDVV�OHIW�DORQJ�WKH�HGJHV�RI�WKH�PDQJURYHV�DIWHU�FXWWLQJ�LQIULQJHV�RQ�WKH�QDWXUDO�YHJHWDWLRQ�DQG�LV�
XQVLJKWO\��D�ILUH�KD]DUG��DQG�KDV�QHJDWLYH�HQYLURQPHQWDO�LPSDFW���:RRG\�ZHHGV�VXFK�DV�/HXFDHQD�
OHXFRFHSKDOD�DQG�3DUNLQVRQLD�DFXODWD�DUH�DOVR�D�VLJQLILFDQW�SUREOHP�DURXQG�DQG�DORQJ�WKH�HGJHV�RI�
WKH�FUHHN���7KHVH�SODQWV�DUH�ZHOO�DGDSWHG�WR�WKLV�HQYLURQPHQW�DQG�ZLOO�VSUHDG�UDSLGO\�WR�DQ�H[WHQW�
WKDW�ZLOO�EH�FRVWO\�DQG�GLIILFXOW�WR�FRQWURO���
�
�������0DQDJLQJ�)DXQD�%LRGLYHUVLW\�
�
�D���%LUGV�
�
7KH�ELUG�IDXQD�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�5RVV�&UHHN�HQYLURQPHQW�DQG�LWV�HQMR\PHQW���$�
ULFK�ELUG�OLIH�ZLWK�D�FRPSDWLEOH�KDELWDW�FHQWUDO�WR�WKH�FLW\�FDQ�UHGXFH�LQVHFW�SHVWV��FRQWURO�SDWKRJHQV��
DPHOLRUDWH� YHJHWDWLRQ� GLYHUVLW\�� JUHDWO\� HQKDQFH� WKH� LQQHU� FLW\� DHVWKHWLFV� DQG� IRVWHU� D� JHQHUDO�
TXDOLW\�RI�OLYLQJ�WKDW�LV�QHHGHG�LQ�KHDYLO\�GHYHORSHG�XUEDQ�DUHDV��1XPEHUV�RI�ELUGV�DQG�ELUG�VSHFLHV�
DUH� OLNHO\� WR� LQFUHDVH� LI� WKH�GLYHUVLW\�RI� YHJHWDWLRQ� LV�HQKDQFHG�� �0XFK�RI� WKH�ELUG� IDXQD�DURXQG�
5RVV� &UHHN� LV� GHSHQGHQW� RQ� WKH� PDQJURYH� HFRV\VWHP�� � 3UHVHUYDWLRQ� RI� WKLV� KDELWDW� HQVXUHV�
FRQWLQXHG�KHDOWK� WR� WKH� ULFK�YDULHW\�RI� IDXQD� IRXQG��DQG�ZKLFK�FRXOG�EH� IRXQG��DORQJ� WKH�FUHHN���
0XGIODWV��GLVFXVVHG�EHORZ��DUH�DOVR�YHU\�LPSRUWDQW�KDELWDWV�IRU�ZDGLQJ�ELUGV��
�
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�E���0DULQH�)DXQD�
�
7KH�LPSRUWDQFH�RI�PDLQWDLQLQJ�WKH�FXUUHQW�GLYHUVLW\�RI�PDULQH�IDXQD�VKRXOG�EH�UHFRJQLVHG�LQ�5RVV�
&UHHN�DQG�LWV�DVVRFLDWHG�ZDWHUZD\V���3URYLVLRQ�IRU�WKH�PDLQWHQDQFH�DQG�HQKDQFHPHQW�RI�PXGIODWV�
DQG� HVWXDULQH� YHJHWDWLRQ�� HVSHFLDOO\� PDQJURYHV�� ZLOO� HQVXUH� KDELWDWV� H[LVW� IRU� ILVK� DQG� PDULQH�
LQYHUWHEUDWHV���5HGXFLQJ�DQG�FRQWDLQLQJ�SROOXWLRQ��SDUWLFXODUO\�LQ�WKH�ORZHU�UHDFKHV�RI�5RVV�&UHHN��
ZLOO�OHVVHQ�LPSDFWV�RQ�ILVK�DQG�EHQWKLF�FRPPXQLWLHV��
�
�F���0XGIODWV�
�
7KH�PXGIODWV�DORQJ�WKH�FUHHN�DUH�DQ�LQWHJUDO�SDUW�RI�WKH�HVWXDULQH�V\VWHP�DQG�UHTXLUH�SURWHFWLRQ�DV�
D�VLJQLILFDQW�ZLOGOLIH�KDELWDW���7KHVH�PXGIODWV�DUH�LPSRUWDQW�IHHGLQJ�VLWHV�IRU�SRSXODWLRQV�RI�ZDGLQJ�
ELUGV�VXFK�DV�HJUHWV��LELVHV��SORYHUV�DQG�FXUOHZV��ZKLFK�IRUDJH�IRU�WKH�PDULQH�RUJDQLVPV�WKDW�LQKDELW�
WKH�PXGIODWV��3ODWH�������6ZLPPLQJ�DQG�GLYLQJ�ELUGV��VXFK�DV�FRUPRUDQWV��WHUQV�DQG�VHDJXOOV��DOVR�
VFDYHQJH�DURXQG�WKH�PXGIODWV�RU�XVH�WKHP�DV�UHVWLQJ�SODFHV�EHWZHHQ�IHHGLQJ�SHULRGV���7KH�PXGIODWV�
DOVR�SURYLGH�D�KDELWDW�IRU�QXPHURXV�VSHFLHV�RI�PDULQH�LQYHUWHEUDWHV�WKDW�EXUURZ�LQWR�WKH�PXG�VXFK�
DV�ROLJRFKDHWH�ZRUPV��FUXVWDFHDQV��PROOXVFV�HWF���0DQ\�EDLW�ILVKHUPHQ�ILQG�WKH�JUHDWHVW�SURSRUWLRQ�
RI�EDLW�DURXQG�WKH�HGJHV�RI�PXGIODWV��
�
�
���� 3ROOXWLRQ�&RQVLGHUDWLRQV�
�
7KH� 7RZQVYLOOH� &LW\� &RXQFLO
V� (QYLURQPHQWDO� &RQVHUYDWLRQ� 6WUDWHJ\� UHFRJQLVHV� WKH� QHHG� WR�
DQWLFLSDWH� DQG� SUHYHQW� VROLG� ZDVWH� DQG� ZDWHU� SROOXWLRQ�� DQG� HQFRXUDJH� DQ� XUEDQ� OLIH�VW\OH� WKDW�
UHGXFHV�SROOXWDQW�SURGXFWLRQ��
�
9DULRXV� REMHFWLYHV� PXVW� EH� VHW� ZLWKLQ� D� WRWDO� PDQDJHPHQW� SODQ� IRU� 5RVV� &UHHN� WR� UHGXFH� WKH�
LPSDFW�RI�OLTXLG�DQG�VROLG�ZDVWH�SROOXWLRQ���(QYLURQPHQWDO�YDOXH�DQG�VWDWXV�RI�WKH�FUHHN�KDV�EHHQ�
HVWDEOLVKHG�E\�WKLV�VWXG\�ZKLFK�DOORZ�WKHVH�REMHFWLYHV�WR�EH�GHWHUPLQHG���2QH�RI�WKH�PRVW�VLJQLILFDQW�
REMHFWLYHV� LV�DFKLHYLQJ�HFRV\VWHP�SURWHFWLRQ�JXLGHOLQHV� IRU�ZDWHU�TXDOLW\�� �7KLV�ZLOO�ZRUN�WRZDUGV�
VXVWDLQLQJ�ELRGLYHUVLW\�DQG�PDLQWDLQ�WKH�DHVWKHWLF�DSSHDO�RI�WKH�FUHHN���3URYLVLRQ�RI�DQ�XQSROOXWHG�
DQG�XQOLWWHUHG�KDELWDW�ZLOO�HQVXUH�FOHDU�IHHGLQJ�DUHDV�IRU�PDULQH�OLIH�DQG�ELUGV��
�
:DWHU� TXDOLW\� JXLGHOLQHV� IRU� UHFUHDWLRQDO� XVH� DQG� WKH� SURWHFWLRQ� RI� HFRV\VWHPV� �PDULQH�� KDYH�
UHFHQWO\�EHHQ�FRPSLOHG�E\�WKH�$XVWUDOLD�DQG�1HZ�=HDODQG�(QYLURQPHQW�DQG�&RQVHUYDWLRQ�&RXQFLO�
DQG�WKH�$XVWUDOLDQ�:DWHU�5HVRXUFHV�&RXQFLO�DV�SDUW�RI�D�MRLQWO\�GHYHORSHG�1DWLRQDO�:DWHU�4XDOLW\�
0DQDJHPHQW�6WUDWHJ\��7KH�PD[LPXP�DOORZDEOH�OHYHOV�RI�YDULRXV�SROOXWDQWV�WR�SURWHFW�WKH�DERYH�
PHQWLRQHG�HQYLURQPHQWDO�YDOXHV�DUH�OLVWHG�LQ�$1=(&&���������VHH�7DEOH������S������
�
0DQ\�RUJDQLF�SROOXWDQWV��ZKLFK�RFFXU�LQ�XUEDQ�VWRUPZDWHU�UXQRII�DQG�LQGXVWULDO�SROOXWDQWV��KDYH�QR�
UHFRPPHQGHG� JXLGHOLQH� YDOXH� DV� \HW�� � )RU� WKH� SURWHFWLRQ� RI� 5RVV� &UHHN�� KRZHYHU�� GHWHFWDEOH�
TXDQWLWLHV� RI� RUJDQLF� FRQWDPLQDQWV� VKRXOG� EH� WUHDWHG� DV� VLJQLILFDQW�� WKH� VRXUFH� ORFDWHG� DQG�
UHPHGLDWLRQ�H[HUFLVHG���
�
0DQ\� SROOXWDQWV� �WUDFH� PHWDOV� DQG� RUJDQLFV�� DFFXPXODWH� LQ� WKH� WLVVXHV� RI� DTXDWLF� RUJDQLVPV��
HVSHFLDOO\�VHGHQWDU\�VSHFLHV���7KH�LQFOXVLRQ�RI�VXFK�DQLPDOV�LQ�D�PRQLWRULQJ�SURJUDP��SDUWLFXODUO\�LQ�
WKH� HQYLURQV� RI� WKH� KDUERXU�� ZRXOG� JUHDWO\� HQKDQFH� WKH� VFRSH� RI� VXFK� D� SURJUDP� GHWDLOLQJ� WKH�
SUHVHQFH� DQG�RU� H[WHQW� RI� WUDFH� SROOXWLRQ� LQ�5RVV� &UHHN�� �7HOHVFRSLXP� WHOHVFRSLXP� LV� D�PROOXVF�
SUHVHQW�LQ�5RVV�&UHHN�ZKLFK�FRXOG�EH�XVHG�IRU�WKLV�SXUSRVH���
�
6HGLPHQW�TXDOLW\�LV�DOVR�DQ�LPSRUWDQW�PDQDJHPHQW�LVVXH�DV�D�PDMRULW\�RI�WKH�FKHPLFDO�SROOXWDQWV�
RQO\�UHPDLQ�ZLWKLQ�WKH�ZDWHU�FROXPQ�IRU�D�VKRUW�SHULRG�RI�WLPH�EHIRUH�IDOOLQJ�WR�WKH�VHGLPHQW���7KH�
VHGLPHQW�ERXQG�SROOXWDQWV�PD\�QRW�DIIHFW� WKH�ZDWHU� FROXPQ�DQG�UHPDLQ� LQHUW�XQWLO�GLVWXUEDQFHV�
VXFK�DV�GUHGJLQJ�RFFXU�� �0RQLWRULQJ�SROOXWDQW�ORDGV�ZLWKLQ�WKH�VHGLPHQW�LV�UHFRPPHQGHG��DQG�LQ�
WKH� LQWHULP��PDQDJHPHQW� �73$��4'(+� HWF��� VKRXOG� DLP� WR� UHGXFH� WKH� LQSXWV� RI� SROOXWDQWV� YLD�
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GUDLQDJH�DQG�VSLOODJH�WR�WKH�VHGLPHQW��
�
6ROLG�ZDVWH��SDUWLFXODUO\�LQ�WKH�IRUP�RI�FRPPHUFLDO�DQG�GRPHVWLF�OLWWHU��QHHGV�WR�EH�FRQWUROOHG�DQG�
PDQDJHG� LQ� D�ZD\� WR�SUHYHQW� WKH� IRXOLQJ�RI� WKH�ZDWHUZD\V� DQG�FUHHN�EDQNV�DV� LV� HYLGHQW� WRGD\���
7KHUH�LV�DQ�LPPHGLDWH�QHHG�IRU�D�PDMRU�FOHDQ�XS�RI�DOO�WKH�FXUUHQW�DFFXPXODWHG�OLWWHU�DURXQG�WKH�
FUHHN���7KLV�W\SH�RI�SROOXWLRQ�ZDV�D�PDMRU��GLVOLNH��OLVWHG�E\�WKH�FUHHN�XVHUV�VXUYH\HG��
�
)RU�WKH�FRQWURO�RI�VROLG�ZDVWH�HQWHULQJ�5RVV�&UHHN��IXWXUH�PDQDJHPHQW�QHHGV�WR�FRQVLGHU�PHDQV�E\�
ZKLFK�OLWWHU�FDQ�EH�WUDSSHG�GXULQJ�VWRUP�VXUJHV��DQG�WKH�UHJXODU�PDLQWHQDQFH�DQG�FOHDQLQJ�RI�WKHVH�
WUDSV���3UHYHQWLRQ�RI�LOOHJDO�GXPSLQJ�DOVR�QHHGV�WR�EH�VWULFWO\�HQIRUFHG��
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����%,%/,2*5$3+<�
�
$UWKLQJWRQ��$�+���0F.D\��5�-���5XVVHOO��'�-��DQG�'�$��0LOWRQ���������2FFXUUHQFH�RI�WKH�LQWURGXFHG�
FLFKOLG�2UHRFKURPLV�PRVVDPELFXV��3HWHUV��LQ�4XHHQVODQG���$XVWUDOLDQ�-RXUQDO�RI�0DULQH�)UHVKZDWHU�
5HVHDUFK���������������
�
$XVWUDOLDQ� DQG� 1HZ� =HDODQG� (QYLURQPHQW� DQG� &RQVHUYDWLRQ� &RXQFLO� �$1=(&&�� �������

$XVWUDOLDQ�ZDWHU�TXDOLW\�JXLGHOLQHV�IRU�IUHVK�DQG�PDULQH�ZDWHUV��$XVWUDOLDQ�DQG�1HZ�=HDODQG�
(QYLURQPHQW�DQG�&RQVHUYDWLRQ�&RXQFLO��0HOERXUQH��

�
%HXPHU��-��������� �$�3UHOLPLQDU\�,QYHVWLJDWLRQ�RI�WKH�7URSKLF�(FRORJ\�RI�)RXU�)LVKHV�IURP�D�1RUWK�

4XHHQVODQG� 0DQJURYH� 6ZDPS�� � %�6F�� +RQV�� 7KHVLV�� -DPHV� &RRN� 8QLYHUVLW\� RI� 1RUWK�
4XHHQVODQG��4XHHQVODQG��

�
%HXPHU��-����������7KH�)LVKHV�RI�D�7URSLFDO�5LYHU�ZLWK�(PSKDVLV�RQ�WKH�6SDQJOHG�3HUFK��7KHUDSRQ�

XQLFRORU��*XQWKHU��������DQG�WKH�(DVW�4XHHQVODQG�5DLQERZ�)LVK���1RPDWRFHQWULV�VSOHQGLGD��
3HWHUV���������3K�'��7KHVLV��-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��

�
&DEDQEDQ�� $�6�� ������� � 7KH� '\QDPLFV� RI� /HLRJQDWKLGDH� LQ� D� 7URSLFDO� 'HPHUVDO� ,FKWK\RIDXQDO�
&RPPXQLW\���3K�'��7KHVLV���-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��
�
&DPSEHOO�� *�� ������� � $� &RPSDUDWLYH� 6WXG\� RI� WKH� 'LVWULEXWLRQ�� 3K\VLRORJ\�� 0RUSKRORJ\� DQG�

%HKDYLRXU� RI� ILYH� 6HVDUPLQDH� VSHFLHV� RFFXUULQJ� DORQJ� WKH� 5RVV� 5LYHU� (VWXDU\�� 7RZQVYLOOH���
0�6F��7KHVLV���-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��

�
&RPPRQZHDOWK�RI�$XVWUDOLD��������(FRORJLFDOO\�6XVWDLQDEOH�'HYHORSPHQW�:RUNLQJ�*URXSV���)LQDO�

5HSRUW���$JULFXOWXUH��&DQEHUUD��
�
'UDSHU��0�5����������(QYLURQPHQWDO�,QIOXHQFHV�RQ�WKH�/LIH�&\FOHV�RI�%DUQDFOHV�LQ�5RVV�5LYHU�(VWXDU\��
�3K�'��7KHVLV���-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��
�
)RUVWQHU��8��DQG�*�7�:��:KLWWPDQ�������� �0HWDO�3ROOXWLRQ�LQ�WKH�$TXDWLF�(QYLURQPHQW���QG�HG����

6SULQJHU�9HUODJ��%HUOLQ��
�
*LEEV��5�-������������0HWDOV�RI�WKH�ERWWRP�PXGV�LQ�7RZQVYLOOH�+DUERXU��$XVWUDOLD���(QYLURQPHQWDO�

3ROOXWLRQ���������������
�
*LOOHVSLH�� 3HGGOH� DQG� 7KRUS� 3W\�� /WG�� ������� �'UDIW� 7RZQVYLOOH� &LW\� &HQWUH� 6WUHHWVFDSH� 6WUDWHJ\���

3UHSDUHG�IRU�WKH�7RZQVYLOOH�&LW\�&RXQFLO��%ULVEDQH��4XHHQVODQG��
�
*ULJJ��+����������7KH�7D[RQRP\�DQG�'LVWULEXWLRQ�RI�3VHXGRGLDSWRPXV��&RSHSRGD��&DODQRLGD��LQ�WKH�
7RZQVYLOOH�5HJLRQ���������0�6F��7KHVLV��-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��
�
+RHGW�� )�(�� ������� �$VSHFWV� RI� WKH� %LRORJ\� RI� $QFKRYLHV� �3LVFHV�� (QJQXOLGDH�� IURP� WKH�:DWHUV� RI�
&OHYHODQG� %D\�� 7RZQVYLOOH�� � %�6F�� +RQV�� 7KHVLV�� -DPHV� &RRN� 8QLYHUVLW\� RI� 1RUWK� 4XHHQVODQG��
4XHHQVODQG��
�
-DFNVRQ�� *�'�� ������� � $JH�� *URZWK� DQG� 3RSXODWLRQ� '\QDPLFV� RI� 7URSLFDO� 6TXLG� DQG� 6HSRLG�

3RSXODWLRQV� LQ�:DWHUV� RII� 7RZQVYLOOH��1RUWK�4XHHQVODQG��$XVWUDOLD�� � 3K�'��7KHVLV�� � -DPHV�
&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��

�
.QLJKW��-����������5RVV�&UHHN�DQG�(QYLURQV��7RZQVYLOOH�&LW\���1RUWK�4XHHQVODQG���$�VXEPLVVLRQ�WR�

WKH�1DWLRQDO�7R[LF�1HWZRUN�,QIRUPDWLRQ�6\VWHP��&DQEHUUD��
0LOZDUG��1�(�� DQG�$�&��:HEE� ������� �7KH�6WDWXV�RI� WKH� ,QWURGXFHG�7LODSLD�6SHFLHV�2UHRFKURPLV�
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PRVVDPELFXV�LQ�WKH�7RZQVYLOOH�5HJLRQ��'LVWULEXWLRQ��)HHGLQJ�DQG�5HSURGXFWLRQ���$�UHSRUW�WR�
WKH� 7RZQVYLOOH� &LW\� &RXQFLO�� =RRORJ\� 'HSDUWPHQW�� -DPHV� &RRN� 8QLYHUVLW\� RI� 1RUWK�
4XHHQVODQG��4XHHQVODQG��

�
0LWFKHOO��5�/����������$VSHFWV�RI�WKH�%LRORJ\�RI�,QWHUWLGDO�0XG�6QDLOV�RI�WKH�*HQXV�1DVVDULXV��)DPLO\�
1DVVDULLGDH�� 2UGHU� 1HRJDVWURSRGD��� � %�6F�� +RQV�� 7KHVLV�� -DPHV� &RRN� 8QLYHUVLW\� RI� 1RUWK�
4XHHQVODQG��4XHHQVODQG��
�
0XHOOHU�� &�� ������� � � %LRORJ\� RI� WKH� 3DFLILF� %OXH�(\H�� 3VXHGRPXJLO� VLJQLIHU�� .QXU� �7HOHRVWHLL��
0HODQRWDHQLLGDH�� IURP� )UHVK� DQG� 6DOWZDWHU� +DELWDWV� LQ� 1RUWK� 4XHHQVODQG�� � %�6F�� +RQV�� 7KHVLV��
-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��
�
2YH�$UXS�DQG�3DUWQHUV���������7RZQVYLOOH�5DLOZD\�/DQG�8VH�6WXG\����3UHSDUHG�IRU�WKH�'HSDUWPHQW�

RI�7UDQVSRUW��4XHHQVODQG�5DLO�DQG�7RZQVYLOOH�&LW\�&RXQFLO��7RZQVYLOOH��4XHHQVODQG��
�
3HQULGJH��/�.��������� �$�6WXG\�RI� WKH�)LVK�&RPPXQLW\�RI�D�1RUWK�4XHHQVODQG�0DQJURYH�6ZDPS���

%�6F��+RQV��7KHVLV��-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��
�
4XHHQVODQG� 'HSDUWPHQW� RI� (QYLURQPHQW� DQG� +HULWDJH� ������� � :DWHU� 4XDOLW\� 'DWD� 5HSRUW��
4XHHQVODQG� -DQXDU\� ����� WR� 'HFHPEHU� ������ � (QYLURQPHQW� 'DWD� 5HSRUW� 1R�� ��� � 4XHHQVODQG�
'HSDUWPHQW�RI�(QYLURQPHQW�DQG�+HULWDJH��%ULVEDQH��4XHHQVODQG��
�
5RVV� 5LYHU� $TXDWLF� 3DUN� 'HYHORSPHQW� &RPPLWWHH� ������� � �5RVV� 5LYHU� 5HFUHDWLRQ�0DVWHU� 3ODQ��
3UHSDUHG�E\�/DQGSODQ�6WXGLR�3W\��/WG���7RZQVYLOOH��4XHHQVODQG��
��
6PLWK��-�'���+DXVHU��-�<��DQG�-��%DJJ���������3RO\F\FOLF�DURPDWLF�K\GURFDUERQV�LQ�VHGLPHQWV�RI�WKH�

*UHDW�%DUULHU�5HHI�UHJLRQ��$XVWUDOLD���0DULQH�3ROOXWLRQ�%XOOHWLQ�����������������
�
6WUDXJKDQ��'����������(FRORJLFDO�DVSHFWV�RI�VHUSXOLG�IRXOLQJ����$XVWUDOLDQ�1DWXUDO�+LVWRU\������������
�
6WUDXJKDQ��'�����������7KH�LQIOXHQFH�RI�VHDVRQDO�UDLQIDOO�DQG�ZDWHU�WHPSHUDWXUH�RQ�WKH�SRSXODWLRQ�
RI� 0HUFLHUHOOD� HQLJPDWLFD� )DXYHO� �$QQHOLGD� �� 3RO\FKDHWD�� LQ� WKH� 5RVV� 5LYHU� (VWXDU\�� 1RUWK�
4XHHQVODQG���-RXUQDO�RI�([SHULPHQWDO�0DULQH�%LRORJ\�DQG�(FRORJ\��������������
�
6WUDXJKDQ��'����������&RQWURO�RI�PDULQH�IRXOLQJ�LQ�D�ZDWHU�FRROLQJ�V\VWHP�LQ�WURSLFDO�$XVWUDOLD���,Q��

�3URFHHGLQJV�RI�WKH��UG�,QWHUQDWLRQDO�&RQJUHVV�RQ�0DULQH�)RXOLQJ��5�)�$FNHU��(G����2FWREHU�
�����������*DLWKHUVEXUJ��0DU\ODQG��86$���SS�����������

�
7D\ORU��+�-��������� �7KH�+LVWRU\�RI�7RZQVYLOOH�+DUERXU�������������� �3UHSDUHG�IRU�WKH�7RZQVYLOOH�

+DUERXU�%RDUG��%ULVEDQH��%RRODURQJ�3XEOLFDWLRQV��4XHHQVODQG��
�
7RZQVYLOOH�&LW\�&RXQFLO� �����D�� �'UDIW�&LW\�RI�7RZQVYLOOH�3ODQQLQJ�6FKHPH��'HYHORSPHQW�&RQWURO�

3ODQ�1R�����7RZQVYLOOH�&LW\�&RXQFLO��7RZQVYLOOH��4XHHQVODQG��
�
7RZQVYLOOH� &LW\�&RXQFLO� �����E�� � �'HYHORSPHQW�&RQWURO� 3ODQ�1R�� ��� 6RXWK� 7RZQVYLOOH� ,QQHU�&LW\�
9LOODJH��7RZQVYLOOH�&LW\�&RXQFLO��7RZQVYLOOH��4XHHQVODQG��
�
7RZQVYLOOH�&LW\�&RXQFLO������F���/LYLQJ�7RGD\�IRU�7RPRUURZ��DQ�HQYLURQPHQWDO�FRQVHUYDWLRQ�VWUDWHJ\�
IRU�7RZQVYLOOH��7RZQVYLOOH�&LW\�&RXQFLO��7RZQVYLOOH��4XHHQVODQG����SS���
�
7RZQVYLOOH� 3RUW� $XWKRULW\� ������� � 'UDIW� 3RUW� 3ODQ�� � 7RZQVYLOOH� 3RUW� $XWKRULW\�� 7RZQVYLOOH��
4XHHQVODQG����SS��
�
9RONHU��5�(���%URGLH��-�(��DQG�5�0��/DUVHQ���������.H\DWWD�3DUN�2UQDPHQWDO�/DNHV�:DWHU�4XDOLW\�
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,QYHVWLJDWLRQ�� � $XVWUDOLDQ� &HQWUH� IRU� 7URSLFDO� )UHVKZDWHU� 5HVHDUFK� 7HFKQLFDO� 5HSRUW� 1R��
�������$&7)5��-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��

�
:DUEXWRQ��1�-����������)LHOG�2EVHUYDWLRQV�RQ�%HKDYLRXUDO�,VRODWLRQ�LQ�WKH�8FD�VSHFLHV�RI�5RVV�5LYHU�

(VWXDU\���%�6F��+RQV��7KHVLV���-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��
�
:LWQH\��(���������7%7�LQ�DQWLIRXOLQJ�SDLQWV���D�4XHHQVODQG�SHUVSHFWLYH��4XHHQVODQG�'HSDUWPHQW�RI�

3ULPDU\� ,QGXVWU\� ,QIRUPDWLRQ� 6HULHV�� 4XHHQVODQG� 'HSDUWPHQW� RI� 3ULPDU\� ,QGXVWU\��
%ULVEDQH��4XHHQVODQG����SS��

�
<DS��0�5�6����������7KH�%LRORJ\�RI�6FLDHQLGDH�LQ�&OHYHODQG�%D\��1RUWK�4XHHQVODQG���0�6F��7KHVLV���

-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG��
�
=DQQ��/����������7KH�%LRORJ\�RI�WKH�0DULQH�)RXOLQJ�RI�7URSLFDO�1RUWK�4XHHQVODQG���$�5HSRUW�WR�WKH�

'HSDUWPHQW�RI�'HIHQFH��-DPHV�&RRN�8QLYHUVLW\�RI�1RUWK�4XHHQVODQG��4XHHQVODQG���
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3ODWH���������$HULDO�SKRWRJUDSK�RI�7RZQVYLOOH�&LW\�DQG�5RVV�&UHHN�
3ODWH���������$HULDO�SKRWRJUDSK�RI�ODQG�UHFODPDWLRQ�DURXQG�XSSHU�5RVV�&UHHN�
3ODWH����7KH�4XHHQV�5RDG�FLW\�GXPS�DURXQG�WKH�PLG�����
V�
3ODWH����%RXQGDU\�6WUHHW�FURVVLQJ�DQG�FXOYHUWV�
3ODWH����3RQGHG�DUHDV�RI�5RVV�&UHHN�XSVWUHDP�IURP�%RXQGDU\�6WUHHW�
3ODWH����%DLW�QHWWLQJ�LQ�5RVV�&UHHN�
3ODWH����5LYHU�4XD\V�GHYHORSPHQW�DORQJ�5RVV�&UHHN�
3ODWH����)LVKHUPDQ
V�:KDUI�GHYHORSPHQW�DORQJ�5RVV�&UHHN�
3ODWH����+DUVK�EXLOGLQJ�VKDSHV�DQG�GLODSLGDWHG�FRQFUHWH�ZDOOV�DORQJ�WKH�FUHHN�
3ODWH�����%XON�VXJDU�WHUPLQDO�DW�7RZQVYLOOH�3RUW�
3ODWH�����&LW\�SDUNV��FRQFUHWH�ZDOOV��PDQJURYH�FOXPSV��DQG�PXGIODWV�QHDU�9LFWRULD�%ULGJH�
3ODWH�����1RUWKHUQ�5DLO�<DUGV�DQG�LQGXVWULDO�JDUEDJH�GXPSHG�DORQJ�WKH�FUHHN�EDQNV�
3ODWH�����%LFHQWHQQLDO�3DUN�DQG�WKH�SRQGHG�DUHDV�IURP�%LFHQWHQQLDO�3DUN�KLOO�
3ODWH�����6DOW�IODWV�DQG�VDOW�PDUVK�YHJHWDWLRQ�DW�WKH�0DLQWHQDQFH�5DLO�<DUGV�
3ODWH�����9LHZ�RYHU�WKH�VRXWKHUQ�VLGH�0DLQWHQDQFH�5DLO�<DUGV�
3ODWH�����5HHI�:RQGHUODQG��0DJQHWLF�,VODQG�IHUU\��DQG�WKH�7RZQVYLOOH�0RWRU�%RDW�&OXE��
3ODWH�����%LFHQWHQQLDO�3DUN�SRQG�
3ODWH�����/LWWHU�DPRQJVW�WKH�PDQJURYHV�LQ�WKH�XSSHU�UHDFKHV�RI�5RVV�&UHHN�
3ODWH�����*XLQHD�JUDVV��PDQJURYHV��DQG�LQGXVWULDO�ZDVWH�DW�WKH�0DLQWHQDQFH�5DLO�<DUGV�
3ODWH�����6WDUN�DUHDV�DORQJ�WKH�FUHHN�UHTXLULQJ�ODQGVFDSLQJ�LPSURYHPHQWV�


