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���� )ORRGLQJ�HOVHZKHUH���������������������������������������������������������������������������������������������������������������������������������
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�
7DEOHV�
7DEOH�����)ORRG�=RQHV��7$1���������������������������������������������������������������������������������������������������������������������������������
7DEOH�����6HD�/HYHO�FOLPDWH�FKDQJH�DOORZDQFH�IRU�WKH�:HOVK�FRDVWOLQH������������������������������������������������
7DEOH�����8QGHIHQGHG�7LGDO�/HYHOV��P�$2'����������������������������������������������������������������������������������������������������
�
)LJXUHV�
)LJXUH�����6LWH�/RFDWLRQ���������������������������������������������������������������������������������������������������������������������������������������������
)LJXUH�����5HHQV�PDQDJHG�E\�15:�LQ�WKH�ORFDOLW\�RI�WKH�6LWH�������������������������������������������������������������������
)LJXUH�����'HYHORSPHQW�$GYLFH�0DS�������������������������������������������������������������������������������������������������������������������
)LJXUH�����)ORRG�5LVN�IURP�5LYHUV�DQG�WKH�6HD�����������������������������������������������������������������������������������������������
)LJXUH�����)ORRG�5LVN�IURP�6XUIDFH�:DWHU��������������������������������������������������������������������������������������������������������
�
'UDZLQJV�
'UDZLQJ������B5�B���0RGHOOHG������$(3�IORRG�GHSWKV�LQ�H[FHVV�RI�����PHWUHV�LQ�������IURP�

-%$�PRGHOOLQJ�UHVXOWV��
�
$SSHQGLFHV�
$SSHQGL[�$���5HSRUW�&RQGLWLRQV�
$SSHQGL[�%���6LWH�3ODQ�
$SSHQGL[�&���0RGHOOHG�GDWD�IURP�15:�
$SSHQGL[�'���6RODU�SDQHO�PRXQWLQJ�V\VWHP�
$SSHQGL[�(���$FFHVV�URDG�GHVLJQ�
$SSHQGL[�)���-%$�WLGDO�IORRG�ULVN�DQDO\VLV�UHSRUW�
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5XVK�:DOO�6RODU�3DUN���)ORRG�&RQVHTXHQFH�$VVHVVPHQW�

3�����B5��5HY���
)LQDO� �� �

�� 6XPPDU\�
���� 385326(�
7KLV�IORRG�FRQVHTXHQFHV�DVVHVVPHQW� LV� LQWHQGHG�WR�DFFRPSDQ\�DQ�DSSOLFDWLRQ�IRU�SODQQLQJ�
SHUPLVVLRQ� WR� FRQVWUXFW� D� VRODU� SDUN� DQG� DVVRFLDWHG� VXSSRUWLQJ� LQIUDVWUXFWXUH� DW� 5HGZLFN��
0DJRU��
���� 29(59,(:�
6LWH�FKDUDFWHULVWLFV�
/RFDWLRQ� 5HGZLFN��0DJRU��13����';�

1*5�
67���������
�DSSUR[��VLWH�
FHQWUH��

6L]H��+D�� ����
�DSSUR[����

([LVWLQJ�ODQG�XVH�
VWDWXV� $JULFXOWXUDO��

'HYHORSPHQW�
SURSRVDO� 6RODU�3DUN�DQG�DVVRFLDWHG�LQIUDVWUXFWXUH�

6RXUFH�RI�
IORRGLQJ�

)ORRG�ULVN�
&RPPHQWV�

)XUWKHU�
LQYHVWLJDWLRQ�
UHTXLUHG"�/RZ� 0HGLXP� +LJK�

5LYHUV� 9� � � 7KH�VLWH�LV�QRW�QHDU�D�ZDWHUFRXUVH�
DQG�LV�GUDLQHG�E\�UHHQV� 1R��

6HD� � 9� �

7KH�VLWH�LV�ZLWKLQ�IORRG�]RQH���IRU�
WLGDO�IORRGLQJ�EXW�SURWHFWHG�E\�
VXEVWDQWLDO�IORRG�GHIHQFHV����)ORRG�
ULVN�LV�ORZ�DW�SUHVHQW�EXW�ZLOO�LQFUHDVH�
ZLWK�FOLPDWH�FKDQJH�

1R�

6XUIDFH�ZDWHU� 9� � � 7KH�VLWH�LV�DW�YHU\�ORZ�ULVN�RI�IORRGLQJ�
IURP�WKLV�VRXUFH��� 1R�

*URXQGZDWHU� 9� � �
7KH�VLWH�LV�QRW�RQ�SHUPHDEOH�GHSRVLWV�
RU�DQ�DTXLIHU�DQG�IORRG�ULVN�IURP�WKLV�
VRXUFH�LV�FRQVLGHUHG�WR�EH�ORZ�

1R��

$UWLILFLDO�
VRXUFHV� 9� � �

7KH�VLWH�LV�QRW�PDSSHG�DV�EHLQJ�
DIIHFWHG�E\�UHVHUYRLU�IDLOXUH���7KHUH�
DUH�QR�RWKHU�NQRZQ�VLJQLILFDQW�
ERGLHV�RI�ZDWHU�UHWDLQHG�DERYH�
QDWXUDO�JURXQG�OHYHO��DERYH�WKH�VLWH��

1R�

�
���� 98/1(5$%,/,7<�&/$66�
$�VRODU�SDUN�LV�QRW�FODVVLILHG�E\�7$1�����3ODQQLQJ�FDVH�ODZ��IRU�H[DPSOH��WKH������GHFLVLRQ�WR�
JUDQW�SODQQLQJ�SHUPLVVLRQ� IRU� WKH� *ZHQW� )DUPHUV·�&RPPXQLW\�6RODU�6FKHPH���SODFHV� VRODU�
SDUNV� LQWR�WKH�VDPH�YXOQHUDELOLW\�FODVV�DV�FRPPHUFLDO�DQG�LQGXVWULDO�GHYHORSPHQW�²� L�H��OHVV�
YXOQHUDEOH�WR�IORRGLQJ����

�
�� 7KH� 3ODQQLQJ� ,QVSHFWRUDWH� 5HSRUW� ������ � 7KH� 'HYHORSPHQWV� RI� 1DWLRQDO� 6LJQLILFDQFH� �:DOHV��
5HJXODWLRQV�������$SSOLFDWLRQ�E\�*ZHQW�)DUPHUV·�&RPPXQLW\�6RODU�6FKHPH�/WG��/DQG�RQ�WKH�&DOGLFRW�
/HYHOV�WR�WKH�VRXWK�RI�/ODQZHUQ�6WHHOZRUNV�6LWH�$33�*�����$������������
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7KH� VLWH�ZLOO� QRW� EH� RFFXSLHG� DQG� WKH� FRQVHTXHQFHV� RI� IORRGLQJ� LQ� WKH� H[WUHPH� IORRG� DUH�
PLQLPDO�DQG�XQOLNHO\�WR�SUHVHQW�D�ULVN�WR�SHRSOH���
���� 352-(&7�/,)(63$1�
3ODQQLQJ� SHUPLVVLRQ� LV� VRXJKW� IRU� DQ� RSHUDWLRQDO� SHULRG� XS� WR� ����� ���� \HDUV� IURP� DQ�
DQWLFLSDWHG�FRQVWUXFWLRQ�FRPSOHWLRQ�LQ���������7KLV�)&$�WKHUHIRUH�DVVHVVHV�IORRG�ULVN�WR��������
7KLV� )&$� DOVR� FRQVLGHUV� D� WLPHIUDPH� WR� ������ � 7KLV� SURYLGHV� DOORZDQFH� IRU� SODQQLQJ� DQG�
FRQVWUXFWLRQ�GHOD\V�DQG��RU�DQ�H[WHQGHG�SURMHFW�OLIHWLPH�DQG�KHQFH�SURYLGHV�D�FRQVHUYDWLYH�
DVVHVVPHQW��
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3�����B5��5HY���
)LQDO� �� �

�� 'HYHORSPHQW� 'HVFULSWLRQ� DQG�
/RFDWLRQ�

���� 352326('�'(9(/230(17�
,W�LV�SURSRVHG�WR�GHYHORS�D�VRODU�SDUN�DW�5HGZLFN��0DJRU��13����';���7KH�ORFDWLRQ�RI�WKH�VLWH�
LV� VKRZQ� LQ� )LJXUH������ DQG� WKH� FHQWUH�RI� WKH� VLWH� LV� DSSUR[LPDWHO\� DW�1*5�67���������� �$�
SURSRVHG�VLWH�SODQ�LV�SURYLGHG�LQ�$SSHQGL[�%��

�

�
)LJXUH�����6LWH�/RFDWLRQ�

�

7KH�VRODU�SDUN�ZRXOG�FRPSULVH��
x� 6RODU�SKRWRYROWDLF��39��SDQHOV��PRXQWHG�RQ�D�UDLOLQJ�VXE�VWUXFWXUH��
x� ����VWULQJ�LQYHUWHUV��
x� ���DVVRFLDWHG�WUDQVIRUPHUV�
x� &RPSDFWHG�JUDYHO�WUDFNV��FRQVWUXFWHG�RQ�D�VXE�OD\HU�JHRJULG�PHPEUDQH��WR�

DOORZ�YHKLFXODU�DFFHVV�EHWZHHQ�ILHOGV��
x� $�VXEVWDWLRQ�DFFHVV�WUDFN�ZLWK�D�FHPHQW�EDVHG�WRS�OD\HU��D�VWDWXWRU\�

UHTXLUHPHQW�RI�WKH�HOHFWULFLW\�GLVWULEXWLRQ�QHWZRUN�RSHUDWRU��:HVWHUQ�3RZHU�
'LVWULEXWLRQ��:3'����

x� )HQFLQJ�DQG�JDWHV�WR�HQFORVH�WKH�SDQHOV�ZLWKLQ�HDFK�ILHOG�DV�LOOXVWUDWHG�LQ�
)LJXUH�������'UDZLQJ�QR������������������

x� 6HFXULW\�DQG�PRQLWRULQJ�&&79�PRXQWHG�RQ�SRVWV�ZLWKLQ�HDFK�ILHOG��DV�LQ�
)LJXUH�������'UDZLQJ�QR�����������������

x� :HOIDUH�DQG�VSDUH�SDUWV�FRQWDLQHUV��
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x� 8QGHUJURXQG�FDEOLQJ�WR�FRQQHFW�WKH�SDQHOV�WR�WKH�VXEVWDWLRQ��DQG�
x� $�VXEVWDWLRQ�ZLWKLQ�D�VHFXULW\�IHQFHG��FRQFUHWH�EDVHG�FRPSRXQG�PHDVXULQJ�

DSSUR[LPDWHO\���P�[���P��ORFDWHG�DW�WKH�FHQWUH�RI�WKH�VLWH��DGMDFHQW�WR�DQ�
H[LVWLQJ�S\ORQ��$�7�RII�FRQQHFWLRQ��L�H��DQ�RYHUKHDG�ZLUH��ZRXOG�SURYLGH�WKH�
SRLQW�RI�FRQQHFWLRQ�IURP�WKH�VXEVWDWLRQ�WR�WKH�H[LVWLQJ����N9�S\ORQ�RQ�VLWH��$�
��P�KLJK�VLQJOH�SROH�FRPPXQLFDWLRQV�DQWHQQD�PD\�EH�UHTXLUHG�DW�WKH�
VXEVWDWLRQ��

:LWK� WKH� H[FHSWLRQ� RI� WKH� HOHFWULFLW\� VXEVWDWLRQ� DQG� WKH�PDLQ� '12� WUDFN� LQWR� WKH� FHQWUDO�
VXEVWDWLRQ�� WKH� VLWH� ZLOO� KDYH� QR� LPSHUPHDEOH� VXUIDFHV�� DQG� XWLOLVH� JUDYHO� WUDFNZD\V��� 1R�
GUDLQDJH�VFKHPH�LV�SURSRVHG�DQG�VR�RII�VLWH�IORRGLQJ�ZLOO�QRW�EH�FUHDWHG�RU�H[DFHUEDWHG�E\�
WKH�SURSRVDO��
���� 7+(�6,7(�
7KH� VLWH�� FRPSULVLQJ�DJULFXOWXUDO� ILHOGV�� H[WHQGV� WR�DSSUR[LPDWHO\�������+D�DQG� LV� FXUUHQWO\�
JUD]LQJ� DQG� FURSODQG�� SDUW� XVHG� IRU� PDL]H�JURZLQJ�� ZLWKLQ� WKH� 5HGZLFN� 3DULVK� DQG� WKH�
1HZSRUW�&LW\�&RXQFLO�ORFDO�DXWKRULW\�DUHD���7KH�*ZHQW�/HYHOV�DUH�D�GLVWLQFWLYH�WRSRJUDSKLF�]RQH�
FRPSULVLQJ�RI�D�ORZ�O\LQJ��IODW�DQG�H[SDQVLYH�FRDVWDO�SODLQ�H[WHQGLQJ�XS�WR�WKH�6HYHUQ�(VWXDU\��
,WV� HOHYDWLRQ� LV� W\SLFDOO\� EHWZHHQ��� �� �P�$2'�DQG�JHQHUDOO\� EHORZ���P�$2'�� � 7KH� VLWH� LV�
WKHUHIRUH�HVVHQWLDOO\�IODW��
������ ([LVWLQJ�VXUIDFH�ZDWHU�GUDLQDJH�
7KH�ILHOGV�RQ�WKH�VLWH�DUH�ERUGHUHG�E\�GUDLQDJH�FKDQQHOV��FDOOHG�UHHQV��RU�DJULFXOWXUDO�GLWFKHV���
7KH�IDUPODQG�LV�GUDLQHG�E\�WKH�UHHQ�V\VWHP��ZLWKLQ�ZKLFK�ZDWHU�IORZV�VORZO\�WRZDUGV�WKH�6HYHUQ�
(VWXDU\��
7KH�PDLQ�UHHQV�RQ�WKH�VLWH�RU�DGMDFHQW�WR�WKH�VLWH�DUH�WKH�<Q\V�0HDG�5HHQ��&RFNHQWHQ�5HHQ��
/RQJODQGV�5HHQ��%ODFNZDOO�:HVW�5HHQ�DQG�5XVK�:DOO�6RXWK�5HHQ�DV�VKRZQ�LQ�)LJXUH�������7KHVH�
DUH�FOHDUHG�DQQXDOO\�E\�1DWXUDO�5HVRXUFHV�:DOHV��15:��ZKR�WKHUHIRUH�UHTXLUH�DFFHVV�WR�WKHVH�
UHHQV�DW�DOO�WLPHV�LQ�RUGHU�WR�FDUU\�RXW�WKLV�PDLQWHQDQFH��7KH�IDUP�PDLQWDLQV�WKH�RWKHU�UHHQV�
RQ�WKH�VLWH��PDLQO\�WR�UHPRYH�YHJHWDWLRQ��VXFK�DV�KHGJH�WULPPLQJV���
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�
)LJXUH�����5HHQV�PDQDJHG�E\�15:�LQ�WKH�ORFDOLW\�RI�WKH�6LWH�

�

������ *HRORJ\�
7KH�VLWH�LV�XQGHUODLQ�E\�WKH�0HUFLD�0XGVWRQH�*URXS��ZLWK�7LGDO�)ODW�'HSRVLWV�UHFRUGHG�DW�WKLV�
ORFDWLRQ����7KH�VRLOV�DUH�GHVFULEHG�DV�´/RDP\�DQG�FOD\H\�VRLOV�RI�FRDVWDO�IODWV�ZLWK�QDWXUDOO\�KLJK�
JURXQGZDWHUµ�����
%RUHKROHV��LQ�WKH�ORFDOLW\�KDYH�IRXQG�FOD\V�DQG�SHDWV�WR�DURXQG������P�EHORZ�JURXQG�OHYHO��
O\LQJ�RQ�WRS�RI�SHEEOHV��JUDYHO�DQG�VDQG�ZKLFK�LQ�WXUQ�DUH�XQGHUODLQ�E\�PDUOV�DQG�EHGURFN��

�
��%*6�*HRORJ\�RI�%ULWDLQ�YLHZHU��KWWS���PDSDSSV�EJV�DF�XN�JHRORJ\RIEULWDLQ�KRPH�KWPO�
��6RLOVFDSHV�RQOLQH�VRLOV�YLHZHU��&UDQILHOG�8QLYHUVLW\��KWWS���ZZZ�ODQGLV�RUJ�XN�VRLOVFDSHV�
��%*6�,'���������DW���������������
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�� 3ODQQLQJ�3ROLF\�
���� 1$7,21$/�)/22'�32/,&<�
1DWLRQDO�SROLF\�RQ�SODQQLQJ�DQG�IORRG�ULVN�LV�SURYLGHG�E\�7HFKQLFDO�$GYLFH�1RWH�����7$1�����
ZKLFK�GHILQHV� IORRG�ULVN�]RQHV� LQ�:DOHV�� � 7DEOH�����VKRZV�WKH�GHILQLWLRQ�RI� WKH�IORRG�]RQHV�
XVHG��

7DEOH�����)ORRG�=RQHV��7$1����

�
�

)ORRG�]RQHV�DUH�SXEOLVKHG�E\�1DWXUDO�5HVRXUFH�:DOHV��15:��LQ�D�'HYHORSPHQW�$GYLFH�0DS�
�'$0����)LJXUH�����VKRZV�DQ�H[WUDFW�IURP�WKH�'$0�IRU�WKH�6LWH�DQG�LQGLFDWHV�WKDW�WKH�VLWH�LQ�LV�
HQWLUHO\�LQ�=RQH�&����7KLV�LQGLFDWHV�WKDW�WKH�VLWH�LV�ZLWKLQ�D�IORRGSODLQ��EXW�SURWHFWHG�E\�IORRG�
GHIHQFHV��
%HLQJ�LQ�]RQH�&��PHDQV�GHYHORSPHQW�PD\�EH�DFFHSWDEOH��VXEMHFW�WR�D�MXVWLILFDWLRQ�WHVW�DQG�
DFFHSWDELOLW\�RI�WKH�FRQVHTXHQFHV�RI�IORRGLQJ��

�
��3ODQQLQJ�3ROLF\�:DOHV�7HFKQLFDO�$GYLFH�1RWH�����'HYHORSPHQW�DQG�)ORRG�5LVN���-XO\������



5XVK�:DOO�6RODU�3DUN���)ORRG�&RQVHTXHQFH�$VVHVVPHQW�

3�����B5��5HY���
)LQDO� �� �

�

�

)LJXUH�����'HYHORSPHQW�$GYLFH�0DS�

�
7$1���HQFRXUDJHV�QHZ�GHYHORSPHQW�DZD\�IURP�]RQH�&�DQG�WRZDUGV�VXLWDEOH�ODQG�LQ�HLWKHU�
]RQH�$�RU�]RQH�%��LQ�WKLV�RUGHU�RI�SUHIHUHQFH���ZKHUH�ULYHU�RU�FRDVWDO�IORRGLQJ�ZLOO�EH�OHVV�RI�DQ�
LVVXH���,Q�]RQH�&�WKH�QHZ�GHYHORSPHQW�VKRXOG�RQO\�EH�SHUPLWWHG�LI�GHWHUPLQHG�E\�WKH�SODQQLQJ�
DXWKRULW\�WR�EH�MXVWLILHG�LQ�WKDW�ORFDWLRQ��
7KH�'$0�GRHV�QRW�LQFOXGH�WKH�SRWHQWLDO�HIIHFWV�RI�FOLPDWH�FKDQJH�DQG�WKHVH�DUH�FRQVLGHUHG�LQ�
VXEVHTXHQW�VHFWLRQV�RI�WKLV�UHSRUW��
���� 98/1(5$%,/,7<�72�)/22',1*�
7KH�W\SH�RI�GHYHORSPHQW�WKDW�PD\�EH�DFFHSWDEOH�LQ�D�IORRG�ULVN�DUHD�LV�DOVR�GHILQHG�LQ�7$1�����
7KH�JXLGDQFH�GDWHV�IURP������DQG�VRODU�SDUNV�DUH�QRW�FRQVLGHUHG��DOWKRXJK�SRZHU�VWDWLRQV�
DUH�GHILQHG�DV�´KLJKO\�YXOQHUDEOHµ�LQ�7$1�����$�VRODU�SDUN�KDV�D�PXFK�ORZHU�YXOQHUDELOLW\�WR�
IORRGLQJ�WKDQ�D�WUDGLWLRQDO�SRZHU�VWDWLRQ��QR�SHUPDQHQW�KXPDQ�SUHVHQFH��ODUJHO\�DXWRQRPRXV�
RSHUDWLRQ�� QR� EHORZ�JURXQG� LQVWDOODWLRQV� RWKHU� WKDQ� ZDWHUSURRI� FDEOLQJ�� OHVV� HOHFWULFDO�
VZLWFKJHDU� HWF��� DQG� LW� KDV� EHHQ� DFFHSWHG� LQ� RWKHU� DSSOLFDWLRQV�� LQFOXGLQJ� WKH� 0LQLVWHULDO�
'HFLVLRQ� RQ� D� VLPLODU� VRODU� SDUN� RQ� ODQG� RQ� WKH� &DOGLFRW� /HYHOV� QHDUE\� �7KH� 3ODQQLQJ�
,QVSHFWRUDWH�� �������� � WKDW� VRODU� SDUNV� VKRXOG� EH� UHJDUGHG� DV� VLPLODU� WR� RWKHU� FRPPHUFLDO�
GHYHORSPHQW�DQG�XWLOLWLHV�LQIUDVWUXFWXUH��ZKLFK�LV�GHILQHG�LQ�7$1���DV�´OHVV�YXOQHUDEOHµ��

�
�� 7KH� 3ODQQLQJ� ,QVSHFWRUDWH� 5HSRUW� ������ � 7KH� 'HYHORSPHQWV� RI� 1DWLRQDO� 6LJQLILFDQFH� �:DOHV��
5HJXODWLRQV�������$SSOLFDWLRQ�E\�*ZHQW�)DUPHUV·�&RPPXQLW\�6RODU�6FKHPH�/WG��/DQG�RQ�WKH�&DOGLFRW�
/HYHOV�WR�WKH�VRXWK�RI�/ODQZHUQ�6WHHOZRUNV�6LWH�$33�*�����$������������
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/HVV� YXOQHUDEOH�GHYHORSPHQW� LV� DFFHSWDEOH� LQ� IORRG� ]RQH�&��� VXEMHFW� WR�D� MXVWLILFDWLRQ� WHVW��
-XVWLILFDWLRQ�IRU�WKLV�GHYHORSPHQW�LQ�WKLV�ORFDWLRQ�LV�SURYLGHG�LQ�6HFWLRQ�����RI�WKLV�UHSRUW��
���� /2&$/�3/$1�'2&80(176�
1HZSRUW�&LW\�&RXQFLO�DGRSWHG�D�ORFDO�GHYHORSPHQW�SODQ�LQ�-DQXDU\�������DQG�WKLV�LQFOXGHV�
SROLFLHV�WR�PDQDJH�DQG�UHGXFH�IORRG�ULVN�ZLWKLQ�WKH�FLW\���3ROLF\�63���´)ORRG�5LVNµ�VWDWHV���

´'HYHORSPHQW�ZLOO� RQO\� EH� SHUPLWWHG� LQ� IORRG� ULVN� DUHDV� LQ� DFFRUGDQFH�ZLWK� QDWLRQDO�
JXLGDQFH��:KHUH�DSSURSULDWH�D�GHWDLOHG�WHFKQLFDO�DVVHVVPHQW�ZLOO�EH�UHTXLUHG�WR�HQVXUH�
WKDW�WKH�GHYHORSPHQW�LV�GHVLJQHG�WR�FRSH�ZLWK�WKH�WKUHDW�DQG�FRQVHTXHQFHV�RI�IORRGLQJ�
RYHU�LWV�OLIHWLPH��6XVWDLQDEOH�VROXWLRQV�WR�PDQDJH�IORRG�ULVN�VKRXOG�EH�SULRULWLVHG�µ�

3ROLF\�*3��´*HQHUDO�'HYHORSPHQW�3ULQFLSOHV�²�&OLPDWH�&KDQJHµ�VWDWHV��
´'HYHORSPHQW�SURSRVDOV�VKRXOG��

L��EH�GHVLJQHG�WR�ZLWKVWDQG�WKH�SUHGLFWHG�FKDQJHV�LQ�WKH�ORFDO�FOLPDWH�DQG�WR�
UHGXFH�WKH�ULVN�RI�IORRGLQJ�RQ�VLWH�DQG�IORRGLQJ�HOVHZKHUH�E\�GHPRQVWUDWLQJ�
ZKHUH�DSSURSULDWH�WKDW�WKH�ULVNV�DQG�FRQVHTXHQFHV�RI�DFFHSWDEO\�PDQDJHG��
LQFOXGLQJ�DYRLGLQJ�WKH�XVH�RI�QRQ�SHUPHDEOH�KDUG�VXUIDFHV�µ�

7KH� 1DWLRQDO� 6WUDWHJ\� IRU� )ORRG� DQG� (URVLRQ� 5LVN� 0DQDJHPHQW� LQ� :DOHV�� LGHQWLILHV� IRXU�
RYHUDUFKLQJ�REMHFWLYHV�WKDW�PXVW�EH�DGGUHVVHG�ZLWKLQ�/RFDO�6WUDWHJLHV��7KH�IRXU�RYHUDUFKLQJ�
REMHFWLYHV�DUH���

��� 5HGXFH� WKH� FRQVHTXHQFHV� IRU� LQGLYLGXDOV�� FRPPXQLWLHV�� EXVLQHVVHV� DQG� WKH�
HQYLURQPHQW�IURP�IORRGLQJ�DQG�FRDVWDO�HURVLRQ���

��� 5DLVH�DZDUHQHVV�RI��DQG�HQJDJLQJ�SHRSOH�LQ�WKH�UHVSRQVH�WR��IORRG�DQG�FRDVWDO�HURVLRQ�
ULVN���

��� 3URYLGH�DQ�HIIHFWLYH�DQG�VXVWDLQHG�UHVSRQVH�WR�IORRG�DQG�FRDVWDO�HURVLRQ�HYHQWV��DQG��
��� 3ULRULWLVH�LQYHVWPHQW�LQ�WKH�PRVW�DW�ULVN�FRPPXQLWLHV���

�
1HZSRUW�&LW\�&RXQFLO�DOVR�KDYH�D�/RFDO�)ORRG�5LVN�0DQDJHPHQW�3ROLF\����:LWKLQ�WKLV�GRFXPHQW��
1&&�KDV�VHW�REMHFWLYHV�IRU�1HZSRUW·V�VWUDWHJ\�E\�WUDQVODWLQJ�WKH�IRXU�RYHUDUFKLQJ�REMHFWLYHV�
RI�WKH�1DWLRQDO�6WUDWHJ\�LQWR�REMHFWLYHV�VSHFLILF�WR�1HZSRUW�� �7KHVH�REMHFWLYHV�DUH�DLPHG�DW�
UHGXFLQJ�WKH�FRQVHTXHQFHV�RI�IORRG�ULVN�DULVLQJ�IURP�ORFDO�VRXUFHV�DQG�FRDVWDO�HURVLRQ�ULVN��
DQG�DGGUHVV�WKH�VKRUW�WHUP�������\HDUV���WKH�PHGLXP�WHUP��������\HDUV��DQG�WKH�ORQJ�WHUP�
��������\HDUV��RXWFRPHV�RI�WKH�VWUDWHJ\����

�
��1HZSRUW�&LW\�&RXQFLO����1HZSRUW�/RFDO�'HYHORSPHQW�3ODQ������²������$GRSWHG�3ODQ�-DQXDU\���������
��1DWLRQDO�6WUDWHJ\�IRU�)ORRG�DQG�&RDVWDO�(URVLRQ�5LVN�0DQDJHPHQW�LQ�:DOHV��1RYHPEHU��������:HOVK�
*RYHUQPHQW�>�
��1HZSRUW�&LW\�&RXQFLO�/RFDO�)ORRG�5LVN�0DQDJHPHQW�6WUDWHJ\���WK�2FWREHU��������$UXS��
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�� 'HILQLWLRQ�RI�)ORRG�+D]DUG�
���� +,6725,&$/�5(&25'6�
15:�KDV�FRQILUPHG�LW�KROGV�QR�UHFRUGV�RI�IORRGLQJ�DW�WKH�VLWH���
���� 6285&(6�2)�)/22',1*�
������ 5LYHU�DQG�6HD�IORRGLQJ�
7KH�IORRG�ULVN�LV�WLGDO��DQG�WKH�VLWH�LV�SURWHFWHG�E\�VXEVWDQWLDO�IORRG�GHIHQFHV�WKDW�SURWHFW�WKH�
FRDVWDO�VWULS�DORQJ�WKLV�VWUHWFK�RI�FRDVW���7KH�FUHVW�RI�WKH�IORRG�GHIHQFH�LV�JHQHUDOO\�DW�����P�
$2'��DQG�WKH�GHIHQFHV�DUH�PDLQWDLQHG�E\�15:�ZKR�UHJDUG�WKHLU�FRQGLWLRQ�DV�YHU\�JRRG��
0RGHOOHG�IORRG�GDWD�ZDV�UHTXHVWHG�IURP�15:��UHIHUHQFH�$7,������D��WR�DVVHVV�OLNHO\�IORRG�
GHSWKV�RQ�WKH�VLWH�DQG�WKH�IORRG�PDSV�SURYLGHG�DUH�VKRZQ�LQ�$SSHQGL[�&����
7KH�FXUUHQW�15:�IORRGPDS�LV�UHSURGXFHG�LQ�)LJXUH�����ZKLFK�VKRZV�WKH�VLWH�WR�EH�LQ�IORRG�
]RQH����GHILQHG�DV�KDYLQJ�DQ�XQGHIHQGHG�DQQXDO�ULVN�RI�IORRGLQJ�PRUH�WKDQ���LQ������RU�������
$QQXDO�([FHHGDQFH�3UREDELOLW\��$(3���EXW�SURWHFWHG�E\�IORRG�GHIHQFHV����
�

�
)LJXUH�����)ORRG�5LVN�IURP�5LYHUV�DQG�WKH�6HD�

7KH�PDSSHG�PRGHOOHG�IORRG�H[WHQWV�FRQILUP�WKDW�WKH�VLWH�ZLOO�UHPDLQ�IORRG�IUHH�LQ�WKH������
$(3� GHIHQGHG� WLGDO� IORRG� HYHQW� DOWKRXJK� DGGLQJ� WKH� PRGHOOLQJ� XSSHU� FRQILGHQFH� OHYHO�
LQGLFDWHV�D�VOLJKW�LQXQGDWLRQ�FRXOG�RFFXU�ZLWK�D�WLGDO�OHYHO�RI������P�$2'�RQ�WKH�VLWH���
7KH� ����� $(3� ��� LQ� ������ IORRG� HOHYDWLRQ� IRU� ����� LV� ����� P� $2'�� H[FOXGLQJ� WKH� XSSHU�
FRQILGHQFH�LQWHUYDO���
7KH�LPSDFWV�RI�FOLPDWH�FKDQJH�DUH�DVVHVVHG�LQ�6HFWLRQ�����EHORZ��
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������ 6XUIDFH�ZDWHU�IORRGLQJ�
$�PDS�RI�PRGHOOHG� VXUIDFH�ZDWHU� IORRGLQJ� LV� DYDLODEOH� RQOLQH� RQ� WKH�15:�ZHEVLWH� DQG� LV�
UHSURGXFHG�LQ�)LJXUH������7KLV�VKRZV�WKDW�WKH�VLWH�LV�QRW�DW�ULVN�IURP�VXUIDFH�ZDWHU�RWKHU�WKDQ�
WKDW�ZKLFK�FROOHFWV�LQ�WKH�UHHQV��

�
�

)LJXUH�����)ORRG�5LVN�IURP�6XUIDFH�:DWHU�

�
������ *URXQGZDWHU�IORRGLQJ�
7KH�VLWH�LV�QRW�XQGHUODLQ�E\�SHUPHDEOH�GHSRVLWV�RU�DQ�DTXLIHU�DQG�WKH�ULVN�RI�IORRGLQJ�IURP�
JURXQGZDWHU�LV�FRQVLGHUHG�WR�EH�YHU\�ORZ��
������ &DWDVWURSKLF�IORRGLQJ�
7KLV�VRXUFH�LQFOXGHV�UHOHDVH�RI�ODUJH�YROXPHV�RI�VWRUHG�ZDWHU��VXFK�DV�LQ�UHVHUYRLUV�DQG�FDQDOV��
GXH�WR�FDWDVWURSKLF� IDLOXUH�� �15:�PDSV�RI�DUHDV�ZKLFK�PLJKW�EH�IORRGHG� LQ�WKH�HYHQW�RI�D�
UHVHUYRLU�IDLOXUH�VKRZ�WKDW�WKH�VLWH�LV�QRW�DW�ULVN�IURP�WKLV�VRXUFH��
7KHUH�DUH�QR�RWKHU�NQRZQ�ODUJH�VRXUFHV�RI�VWRUHG�ZDWHU�WKDW�PD\�DIIHFW�WKH�VLWH��
���� &/,0$7(�&+$1*(�
7$1���VWDWHV�WKDW�LW�LV�QHFHVVDU\�WR�WDNH�DFFRXQW�RI�WKH�SRWHQWLDO�LPSDFW�RI�FOLPDWH�FKDQJH�
RYHU�WKH�RSHUDWLRQDO�SHULRG�RI�GHYHORSPHQW��5HFHQW�JXLGDQFH���LVVXHG�MRLQWO\�E\�15:�DQG�WKH�
:HOVK�*RYHUQPHQW�DVVXPHV�D�OLIHWLPH�RI����\HDUV�IRU�QRQ�UHVLGHQWLDO�GHYHORSPHQWV���
3ODQQLQJ�SHUPLVVLRQ� LV� VRXJKW� IRU� WKLV� GHYHORSPHQW� IRU� DQ�RSHUDWLRQDO� SHULRG�RI� ��� \HDUV���
8QOLNH� RWKHU� QRQ�UHVLGHQWLDO� GHYHORSPHQWV� ZKLFK� XVXDOO\� LQYROYH� WKH� FRQVWUXFWLRQ� RI�

�
���)ORRG�&RQVHTXHQFH�$VVHVVPHQWV��&OLPDWH�FKDQJH�DOORZDQFHV���:HOVK�*RYHUQPHQW�3ODQQLQJ�3ROLF\�
%UDQFK��&DUGLII�



5XVK�:DOO�6RODU�3DUN���)ORRG�&RQVHTXHQFH�$VVHVVPHQW�

3�����B5��5HY���
)LQDO� ��� �

SRWHQWLDOO\�UH�XVDEOH�EXLOGLQJV��WKLV�GHYHORSPHQW�KDV�D�ILQLWH�WLPHVFDOH�GULYHQ�E\�WKH�OLIHWLPH�
RI� WKH� VRODU� JHQHUDWLRQ� WHFKQRORJ\�� � 7KH� HIIHFWV� RI� FOLPDWH� FKDQJH� KDYH� WKHUHIRUH� EHHQ�
DVVHVVHG�RYHU� WKH� SHULRG� WR� ����� UDWKHU� WKDQ� WKH� VWDQGDUG� ���\HDU� SHULRG�� � $Q� DGGLWLRQDO�
WLPHIUDPH�WR������KDV�DOVR�EHHQ�DVVHVVHG��WR�SURYLGH�DOORZDQFH�IRU�SODQQLQJ�DQG�FRQVWUXFWLRQ�
GHOD\V��
&OLPDWH� FKDQJH�ZLOO� FUHDWH� DQ� LQFUHDVH� LQ� WLGDO� OHYHOV� DQG� DQ� LQFUHDVH� LQ� VWRUPLQHVV� LV� DOVR�
H[SHFWHG���7KH�WLGDO�IORRG�ULVN�ZLOO�WKHUHIRUH�LQFUHDVH��DQG�WKH�UDWH�RI�LQFUHDVH�ZLOO�DFFHOHUDWH�
ZLWK�WLPH�DV�VKRZQ�LQ�7DEOH�������7KH�DQQXDO�FKDQJH��LQ�PLOOLPHWUHV�SHU�\HDU��LV�WDNHQ�IURP�WKH�
15:�IORRG�PRGHO�GDWD��UHSURGXFHG�LQ�$SSHQGL[�&����
�

7DEOH�����6HD�/HYHO�FOLPDWH�FKDQJH�DOORZDQFH�IRU�WKH�:HOVK�FRDVWOLQH���

3HULRG� ���������� ���������� ���������� ���������� &XPXODWLYH�
ULVH�WR������

$QQXDO�FKDQJH��PP�\U�� ���� ���� ����� ����� ��
7RWDO�LQFUHDVH��PP�� ����� ���� ���� ������ ������

�
15:� VXSSOLHG� WLGDO� OHYHO� LQIRUPDWLRQ� IRU� ����� DW� WKH� VLWH� �$SSHQGL[� &�� EXW� WKLV� GRHV� QRW�
SURYLGH�HVWLPDWHG�OHYHOV�IRU�WKH������DQG������HSRFKV�RI�WKH�SURSRVHG�VRODU�SDUN���,Q�DGGLWLRQ��
RWKHU� NH\� LVVXHV� UHTXLULQJ�GHWDLOHG� LQYHVWLJDWLRQ� DUH� IORRGLQJ� IURP�ZDYHV� RYHUWRSSLQJ� WKH�
GHIHQFHV��ZKLFK�ZLOO�LQFUHDVH�DV�VHD�OHYHO�ULVHV��PRYHPHQW�RI�IORRG�ZDWHU�RYHU�WKH�ODQG�VXUIDFH�
EHKLQG�WKH�GHIHQFHV��DQG�WKH�FRQVHTXHQFH�RI�SRWHQWLDO�GHIHQFH�IDLOXUHV��
-%$�&RQVXOWLQJ�ZHUH�WKHUHIRUH�FRPPLVVLRQHG�WR�XQGHUWDNH�PRGHOOLQJ�RI�WKH�VLWH�DQG�SURYLGH�
D�GHWDLOHG�DVVHVVPHQW�RI�WKHVH�LVVXHV���-%$�FRPSOHWHG�WKH�¶&DOGLFRW�DQG�:HQWORRJH�&RDVWDO�
0RGHOOLQJ�6WXG\·�IRU�15:�LQ������DQG�WKH�PRGHO�GRPDLQ�LQFOXGHG�WKH�5XVK�:DOO�VLWH���7KLV�
PRGHO�KDV�QRZ�EHHQ�XSGDWHG�E\�-%$�WR�DFFRXQW�IRU�WKH������H[WUHPH�VHD�OHYHO�GDWDVHW�DQG�
FXUUHQW�JXLGDQFH�RQ�ZLQG���,W�ZDV�DOVR�QHFHVVDU\�WR�LQYHVWLJDWH�IORRG�ULVN�RYHU�WKH�OLIHWLPH�RI�
WKH�SURSRVHG�GHYHORSPHQW��E\�VLPXODWLQJ�FOLPDWH�FKDQJH�IRU�WKH�IXWXUH�\HDUV������DQG�������
'HWDLOV� RI� WKH� WLGDO� IORRG� ULVN� PRGHOOLQJ� XQGHUWDNHQ� E\� -%$� &RQVXOWLQJ� DUH� SURYLGHG� LQ�
$SSHQGL[�*��
7KH�IROORZLQJ�ILQGLQJV�DQG�FRQFOXVLRQV�ZHUH�PDGH��

x� 7KH�PDLQ�IORRG�ULVN�WR�WKH�VLWH�LV�IURP�WKH�WLGDO�6HYHUQ�(VWXDU\��DQG�D�FRQVHTXHQFH�RI�
WZR�PHFKDQLVPV��

R� :DYH�RYHUWRSSLQJ�YROXPHV�SDVVLQJ�RYHU�WKH�WLGDO�GHIHQFHV��DQG�
R� 6WLOO�ZDWHU�RU�RYHU�ZDVKLQJ�RI� WKH� WLGDO�GHIHQFHV�ZKHUH�H[WUHPH�ZDWHU� OHYHOV�

H[FHHG�WKH�GHIHQFH�FUHVW�OHYHO��7KH�PRGHOOHG�IORRG�RXWSXWV�KDYH�VKRZQ�WKLV�WR�
RFFXU�WR�WKH�VRXWK�HDVW�RI�WKH�SURSRVHG�GHYHORSPHQW�VLWH�DV�IORRG�ZDWHUV�WUDYHO�
ZHVWZDUGV�LQWR�:KLWHZDOO�&RPPRQ��ZKHUH�WKH\�SDVV�RYHU�:KLWHZDOO�5RDG��DQG�
HYHQWXDOO\�LPSDFW�WKH�VLWH�IURP�WKH�QRUWK�HDVW��

x� )ORRG�PRGHOOLQJ�VKRZV� WKH�SURSRVHG�GHYHORSPHQW�VLWH� WR�EH� IORRG� IUHH�GXULQJ� WKH�
�����$(3������DQG������HSRFKV���)ORRG�ZDWHUV�UHDFK�WKH�HGJH�RI�WKH�VLWH�ERXQGDU\�WR�
WKH�QRUWK�HDVW�GXULQJ�WKH������HSRFK��

�
���)ORRG�&RQVHTXHQFH�$VVHVVPHQWV��&OLPDWH�FKDQJH�DOORZDQFHV���:HOVK�*RYHUQPHQW�3ODQQLQJ�3ROLF\�
%UDQFK��&DUGLII�
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x� 7KH�SURSRVHG�GHYHORSPHQW�VLWH�LV�SRWHQWLDOO\�YXOQHUDEOH�WR�IORRGLQJ�GXULQJ�D������$(3�
HYHQW�XQGHU�FOLPDWH�FKDQJH�FRQGLWLRQV�SURMHFWHG�WR�WKH������DQG������HSRFKV��

x� 'XULQJ�WKH������$(3������HYHQW�� URXJKO\�����RI�WKH�VLWH� LV� LQXQGDWHG�� �0RVW� IORRG�
GHSWKV�DUH������P��ZKLOH�WRZDUGV�WKH�QRUWK�RI� WKH�VLWH� IORRG�GHSWKV� LQFUHDVH�XS�WR�
URXJKO\����P��DQG�WKH�YHU\�QRUWKHUQ�WLS�UHDFKHV�GHSWKV�RI�MXVW�RYHU����P��

x� 'XULQJ�WKH������$(3������HYHQW��URXJKO\�����RI�WKH�VLWH�LV�LQXQGDWHG���)ORRG�GHSWKV�
DFURVV� WKH� VLWH� YDU\�� � 7KH� EXON� RI� IORRG� GHSWKV� DUH� EHWZHHQ� ����� DQG� ����P��ZKLOH�
WRZDUGV�WKH�QRUWK�RI�WKH�VLWH�IORRG�GHSWKV�LQFUHDVH�DQG�UDQJH�EHWZHHQ������DQG�����P�
LQ�WKH�YHU\�QRUWKHUQ�PRVW�SRLQW���7KLV�LV�VXPPDULVHG�LQ�'UDZLQJ������B5�B����

)XUWKHU�GHWDLOV�RI� WKH�PRGHOOLQJ�DQG�PDSV�VKRZLQJ�PRGHO�RXWSXW�IRU�YDULRXV�VFHQDULRV�DUH�
SURYLGHG�LQ�$SSHQGL[�*��
���� '()(1&(�)$,/85(�
$�EUHDFK�DVVHVVPHQW� LV�QRW� DYDLODEOH� IRU� WKH� VLWH�� � 7KH� XQGHIHQGHG� IORRG� OHYHOV� DW� WKH� VLWH�
SURYLGH�D�ZRUVW�FDVH�VFHQDULR�DQG�DUH�VKRZQ�LQ�7DEOH������ZLWK�WKH�VXSSOLHG�XQGHIHQGHG�OHYHOV�
IRU������LQFUHDVHG�E\�WKH�UDWHV�VKRZQ�LQ�7DEOH������
�

7DEOH�����8QGHIHQGHG�7LGDO�/HYHOV��P�$2'��

�����$(3�8QGHIHQGHG�0RGHO�5HVXOWV��P�$2'�� ����� ����� �����
0HDQ�(OHYDWLRQ� ����� ����� �����
0D[�(OHYDWLRQ� ����� ����� �����

�
&RPSDULVRQ�RI�WKHVH�OHYHOV�ZLWK�WKH�H[LVWLQJ�FUHVW�OHYHO�RI�����P�$2'�LQGLFDWHV�WKDW�WKHUH�LV�D�
JRRG� IUHHERDUG� DQG�EUHDFK�RI� WKH�GHIHQFHV� LV� D� YHU\� ORZ� ULVN�� � 7KH�GHIHQFHV� DUH� LQ�JRRG�
FRQGLWLRQ� DQG� DUH� XQOLNHO\� WR� EH� WRWDOO\� RYHUZKHOPHG� DQG� ZRXOG� EH� EUHDFKHG� LQ� OLPLWHG�
VWUHWFKHV� LI� D� IDLOXUH� RFFXUUHG�� � 15:� JXLGDQFH��� VXJJHVWV� D� EUHDFK�ZLGWK� RI� ���PHWUHV� LV�
PRGHOOHG�RYHU�WKUHH�WLGDO�F\FOHV�IRU�KDUG�GHIHQFHV�LQ�DQ�RSHQ�FRDVWDO�VLWXDWLRQ��
$GGLWLRQDOO\�� WKHUH� LV�D� ODUJH�DUHD�RI� ORZ�O\LQJ� ODQG�EHWZHHQ�WKH�VLWH�DQG�WKH�GHIHQFHV�WKDW�
FRXOG�DEVRUE�D�VLJQLILFDQW�YROXPH�RI�ZDWHU�WKDW�PLJKW�HQWHU�WKURXJK�D�EUHDFK�GXULQJ�D�EUHDFK�
HYHQW���7KH�OHYHOV�VKRZQ�LQ�7DEOH�����DUH�WKHUHIRUH�D�FRQVLGHUDEOH�H[DJJHUDWLRQ�RI�WKH�SRVVLEOH�
IORRG�OHYHOV�WKDW�PLJKW�RFFXU�LQ�WKH�XQOLNHO\�HYHQW�RI�D�GHIHQFH�EUHDFK��
�
�
�

�
��� )ORRG� 5LVN�0DQDJHPHQW�� 0RGHOOLQJ� EORFNDJH� DQG� EUHDFK� VFHQDULRV�� � 15:� GRFXPHQW� 2*1�����
)HEUXDU\������
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�� 'HWDLOHG�'HYHORSPHQW�3URSRVDO�
���� '(9(/230(17�/$<287�
7KH�SURSRVHG�OD\RXW�LV�VKRZQ�LQ�$SSHQGL[�%��([LVWLQJ�ILHOG�ERXQGDULHV�ZLOO�EH�UHWDLQHG�DQG�
SURWHFWHG��7KH�PDLQ�HOHPHQWV�RI�WKH�SURSRVDO�DV�DIDU�DV�IORRG�ULVN�LV�FRQFHUQHG�DUH���

x� 6RODU�SKRWRYROWDLF��39��SDQHOV��PRXQWHG�WR�D�UDLOLQJ�VXE�VWUXFWXUH��
x� &RPSDFWHG� JUDYHO� WUDFNV� �FRQVWUXFWHG� RQ� D� VXE� OD\HU� JHRJULG�PHPEUDQH�� WR� DOORZ�

YHKLFXODU�DFFHVV�EHWZHHQ�ILHOGV��
x� $�VXEVWDWLRQ�DFFHVV�WUDFN�ZLWK�D�FHPHQW�EDVHG�WRS�OD\HU��D�VWDWXWRU\�UHTXLUHPHQW�RI�

WKH�HOHFWULFLW\�GLVWULEXWLRQ�QHWZRUN�RSHUDWRU��:HVWHUQ�3RZHU�'LVWULEXWLRQ��DQG��
x� $� VXEVWDWLRQ� FRPSRXQG� ZLWKLQ� D� VHFXULW\�IHQFHG� FRQFUHWH�EDVHG� FRPSRXQG�

PHDVXULQJ�DSSUR[LPDWHO\���P�[���P�DW�WKH�FHQWUH�RI�WKH�VLWH�DGMDFHQW�WR�DQ�H[LVWLQJ�
S\ORQ���

���� 62/$5�3$1(/6�
7KH�VRODU�SDQHOV�DUH�WR�EH�DOLJQHG�ZLWKLQ�H[LVWLQJ�ILHOG�ERXQGDULHV�ZLWK�D�EXIIHU�RU�H[FOXVLRQ�
]RQHV�RI���P�IURP�GLWFKHV�DQG������P�IURP�UHHQV���7KH�SDQHOV�ZLOO�EH�DUUDQJHG�RQ�UDLOV��DV�
VKRZQ�LQ�$SSHQGL[�'�ZKLFK�DUH�VXSSRUWHG�RQ�VKRUW�SLOHV���9HJHWDWLRQ�ZLOO�EH�UHWDLQHG�RU�UH�
VRZQ�XQGHU�WKH�SDQHOV�ZKLFK�ZLOO�WKHQ�PDLQWDLQ�D�\HDU�URXQG�FRYHU�RI�YHJHWDWLRQ��XQOLNH�WKH�
FXUUHQW�DJULFXOWXUDO�FURSSLQJ�UHJLPH�ZKLFK�FDQ�UHVXOW�LQ�EDUH�JURXQG�GXULQJ�ZLQWHU�DQG�VSULQJ��
7KH�LPSDFW�RI�WKH�SDQHOV�RQ�UXQRII�LV�WKHUHIRUH�OLNHO\�WR�EH�SRVLWLYH��DV�UDLQIDOO�FRPSDFWLRQ�RI�
EDUH�JURXQG�ZLOO�EH�HUDGLFDWHG�DQG�VRDNDJH�LQWR�WKH�VRLO�ZLOO�EH�IHDVLEOH�WKURXJKRXW�WKH�\HDU��
���� $&&(66�75$&.6�
$OO�ILHOG�DFFHVV�WUDFNV�ZLOO�EH�FRQVWUXFWHG�RI�FRPSDFWHG�JUDYHO�VXFK�WKDW�WKH\�DUH�SHUPHDEOH�
WR�QHJDWH�LPSDFWV�WR�GUDLQDJH��DV�LQGLFDWHG�LQ�$SSHQGL[�(��
���� 6758&785(6�
:LWK�WKH�H[FHSWLRQ�RI�WKH�IRXQGDWLRQV�IRU�WKH�VXEVWDWLRQ�DQG�WKH�VXEVWDWLRQ�DFFHVV�WUDFN��XVH�
RI�FRQFUHWH�ZLOO�EH�PLQLPDO�WR�UHGXFH�LPSDFWV�RQ�GUDLQDJH���*UDYHO�ILOOHG�VRDNDZD\V�DUH�WR�EH�
FUHDWHG�DURXQG�FRQFUHWH�EDVHV�WR�SURYLGH�FRPSHQVDWRU\�FDSDFLW\�DQG�DOORZ�UXQRII�WR�LQILOWUDWH�
WR�JURXQG��
������ 6XEVWDWLRQ�
$Q�DUHD� IRU� WKH�EDVH�RI� WKH� VXEVWDWLRQ�ZLOO�EH� H[FDYDWHG�SULRU� WR� WKH�KDUG�VWDQGLQJ�SOLQWK�
FRQFUHWH�SRXU��DIWHU�ZKLFK�WKH�DVVRFLDWHG�VXEVWDWLRQ�LQIUDVWUXFWXUH�ZLOO�EH�LQVWDOOHG��DV�FDQ�EH�
VHHQ�RQ�)LJXUH�������7KH�JURXQG�GLVWXUEDQFH�DVVRFLDWHG�ZLWK�WKH�VXEVWDWLRQ�LV�H[SHFWHG�WR�EH�
XS�WR��P�EHORZ�JURXQG�OHYHO���*UDYHO�ILOOHG�VRDNDZD\V�ZLOO�EH�FUHDWHG�DURXQG�FRQFUHDWH�EDVHV�
WR�SURYLGH�FRPSHQVDWRU\�FDSDFLW\�DQG�SHUPLW�LQILOWUDWLRQ�RI�VWRUHG�ZDWHU��
���� 5812))�)520�7+(�6,7(�
1R�VXUIDFH�ZDWHU�FROOHFWLRQ�V\VWHP�LV�SURSRVHG�IRU�WKH�VLWH���5DLQIDOO�RQ�WKH�VLWH�ZLOO�EH�DOORZHG�
WR�SHUFRODWH� LQWR� WKH�XQGHUO\LQJ�VRLO�DV�RFFXUV�DW�SUHVHQW�� �7KLV� LQFOXGHV�UDLQ� IDOOLQJ�RQ�WKH�
VXSSRUWLQJ�VWUXFWXUHV��ZKLFK�ZLOO�EH�GUDLQHG�WR�JURXQG��
7KHUH� ZLOO� WKHUHIRUH� EH� QR� UXQRII� IURP� WKH� VLWH� DQG� QR� VXUIDFH� ZDWHU� LPSDFWV� DULVLQJ� RQ�
VXUURXQGLQJ�DUHDV���)ORRG�ULVN�WR�RWKHUV�ZLOO�WKHUHIRUH�QRW�EH�DGYHUVHO\�DIIHFWHG�DQG�PD\�EH�
LPSURYHG�DV�VRLO�FRPSDFWLRQ�E\�IDUP�HTXLSPHQW�DQG�WKH�FUHDWLRQ�ODUJH�DUHDV�RI�EDUH�VRLO�LQ�
ZLQWHU�FUHDWHG�E\�WKH�FXUUHQW�ODQG�XVH�UHJLPH�ZLOO�EH�DYRLGHG��
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�� )ORRG�5LVN�0DQDJHPHQW�0HDVXUHV�
���� 0,7,*$7,21�
7KH�DUHD� LV�QRW�DW� VLJQLILFDQW� IORRG�ULVN�DW�SUHVHQW�EHFDXVH�RI� WKH�H[WHQVLYH� IORRG�GHIHQFHV�
DORQJ�WKH�FRDVWOLQH�WR�WKH�VRXWK���7KH�VLWH�ZLOO�UHPDLQ�IORRG�IUHH�LQ�WKH������$(3�IORRG�HYHQW�
GXULQJ�WKH�GXULQJ�WKH�RSHUDWLRQDO�SHULRG�RI�WKH�SURMHFW�WR�������������
+RZHYHU��WKH�������$(3�WLGDO�IORRG�HYHQW�FRXOG�FDXVH�VRPH�LQXQGDWLRQ�RI�WKH�VLWH�GXULQJ�ERWK�
WKH������DQG������HSRFKV��WKRXJK�IORRG�GHSWKV�ZLOO�EH�ORZHVW�LQ�WKH�ZHVW�RI�WKH�VLWH�ZKHUH�
WKH�PDLQ�VLWH�DFFHVV�URDG�ZLOO�EH��
2FFXSDWLRQ�RI�WKH�IORRG�SODLQ�ZLOO�EH�PLQLPDO�DQG�FRPSHQVDWLRQ�IRU�ORVW�VWRUDJH�LV�QRW�UHTXLUHG�
GXH�WR�WKH�WLGDO�QDWXUH�RI�WKH�IORRG�ULVN��
9XOQHUDEOH� SDUWV� RI� WKH� VLWH� LQIUDVWUXFWXUH� VKRXOG� EH� UDLVHG� DERYH� WKH� SUHGLFWHG� IORRG�
HOHYDWLRQV�VKRZQ�LQ�$SSHQGL[�*��
7KH� VLWH�ZLOO� QRW� QRUPDOO\� EH� RFFXSLHG�� �0DLQWHQDQFH�ZLOO� EH� WLPHWDEOHG� DQG� UHVWULFWHG� WR�
GD\OLJKW�KRXUV���0DLQWHQDQFH�YLVLWV�VKRXOG�EH�FDQFHOOHG�DQG�DQ\�RQ�VLWH�SHUVRQQHO�ZLWKGUDZQ�
RQ�UHFHLSW�RI�D�IORRG�ZDUQLQJ��
7KH�VLWH�ZLOO�QRW�JHQHUDWH�H[WUD�UXQRII�DQG�IXUWKHU�PLWLJDWLRQ�IRU�IORRG�ULVN�LV�QRW�FRQVLGHUHG�WR�
EH�UHTXLUHG��
���� )/22'�:$51,1*�
7KH�VLWH�LV�LQ�D�15:�IORRG�ZDUQLQJ�DUHD�DQG�LW�LV�UHFRPPHQGHG�WKDW�6LWH�RSHUDWRUV�PDNH�XVH�
RI�WKLV�VHUYLFH�WR�ZDUQ�RI�SRVVLEOH�IORRGLQJ�LQ�WKH�QHDUE\�DUHD���)ORRG�ZDUQLQJ�VKRXOG�SURYLGH�
D�ORQJ�OHDG�WLPH�DV�WKH�SRVVLELOLW\�RI�RYHUWRSSLQJ�RU�EUHDFK�LV�OLNHO\�WR�EH�ZHOO�IRUHFDVW�DQG�WKH�
VLWH�LV�GLVWDQW�IURP�WKH�GHIHQFHV��
6KRXOG�D�IORRG�ZDUQLQJ�EH�UHFHLYHG�DQ\�SHUVRQQHO�ZLWKLQ�WKH�VLWH�VKRXOG�EH�LQVWUXFWHG�WR�OHDYH�
DQG�WKH�VLWH�VKRXOG�QRW�EH�UHYLVLWHG�XQWLO�D�VWDQG�GRZQ�PHVVDJH�KDV�EHHQ�UHFHLYHG���
���� (0(5*(1&<�$&&(66�$1'�(*5(66�
,Q�WKH�HYHQW�RI�DQ�HPHUJHQF\�HYDFXDWLRQ�WKH�VLWH�VKRXOG�EH� OHIW�YLD�WKH� /RQJODQGV�/DQH�RU�
*UHHQ�6WUHHW�H[LWV��DORQJ�1RUWK�5RZ�WR�WKH�$������DV�GHILQHG�RQ�)LJXUH��������7KLV�ZLOO�LQYROYH�
H[LW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�IURP�ZKLFK�WKH�IORRG�ZDWHUV�DUH�PRGHOOHG�WR�LQXQGDWH�WKH�VLWH��
ZLWK�WKH�ZHVW�RI� WKH�VLWH�EHLQJ� WKH� ODVW�DUHD�RI� WKH�VLWH�UHDFKHG�E\�IORRG�ZDWHU� �DV�WKH�-%$�
PRGHO�LQGLFDWHV�WKDW�LQXQGDWLRQ�RFFXUV�ZHVWZDUGV�DFURVV�WKH�VLWH�IURP�:KLWHZDOO�&RPPRQ�WR�
WKH�HDVW���
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�� $VVHVVPHQW� RI� IORRG�
FRQVHTXHQFHV�

7KH�SURSRVHG�GHYHORSPHQW� LV�FRQVLGHUHG� LQ�7$1���WR�EH�´OHVV�YXOQHUDEOHµ�DV� LW�FRPSULVHV�
FRPPHUFLDO�GHYHORSPHQW�DQG�VKRXOG�QRW�EH�UHJDUGHG�DV�D�´3RZHU�6WDWLRQµ���7KH�GHYHORSPHQW�
ZLOO�EH�XQPDQQHG��YLVLWHG�XS�WR�DSSUR[LPDWHO\����WLPHV�SHU�\HDU��DQG�WKHUHIRUH�SUHVHQW�D�YHU\�
ORZ�ULVN�WR�SHRSOH�DV��LW�ZLOO�RQO\�EH�DFFHVVHG�SHULRGLFDOO\�IRU�PDLQWHQDQFH�GXULQJ�WKH�GD\WLPH��
ZLOO�QRW�LQFOXGH�VOHHSLQJ�DFFRPPRGDWLRQ�DQG��ZLOO�QRW�EH�RFFXSLHG�E\�FKLOGUHQ�DQG�WKH�LQILUP��
ZKR�ZRXOG�UHTXLUH�SDUWLFXODU�DVVLVWDQFH�LI�D�IORRG�VKRXOG�RFFXU��
7$1���DOVR�FRQVLGHUV�WKDW�SHRSOH�JHQHUDOO\�KDYH�PRUH�FKRLFH�DERXW�ZKHUH�WKH\�ZRUN�WKDQ�
ZKHUH�WKH\�OLYH��DQG�VR�DUH�PRUH�OLNHO\�WR�DYRLG�DUHDV�WKDW�SXW�WKHP�DW�DQ�XQDFFHSWDEOH�ULVN��
'HYHORSPHQW�VKRXOG�RQO\�EH�SHUPLWWHG�LQ�]RQH�&��LI�LW�FDQ�EH�MXVWLILHG�E\�WKH�/3$���$V�SDUW�RI�
WKLV�MXVWLILFDWLRQ��WKH�GHYHORSPHQW�VKRXOG�EH�SURYHQ�WR���

x� DQQXDO�ULVN�RI�IORRGLQJ�²�EH�IORRG�IUHH�LQ�WKH�����SOXV�FOLPDWH�FKDQJH��IORRG�HYHQW�
�$������7$1������

x� FRQVHTXHQFHV�RI� IORRGLQJ� LQ�H[WUHPH�HYHQWV� ²�KDYH�DFFHSWDEOH� FRQVHTXHQFHV�RI�
IORRGLQJ�LQ�WKH�H[WUHPH������IORRG�HYHQW��$������7$1�����

x� DQG�QRW�FDXVH�IORRGLQJ�HOVHZKHUH��$������7$1������
���� $118$/�5,6.�2)�)/22',1*�
7KH�VLWH�LV�FXUUHQWO\�IUHH�RI�IORRGLQJ�IRU�WKH������$(3�IORRG�HYHQW�DQG�KDV�EHHQ�PRGHOOHG�WR�
UHPDLQ�VR�GXULQJ�WKH�OLIHWLPH�RI�WKH�SURMHFW�WR������DQG���������
7KH�UHTXLUHPHQW�RI�$�����RI�7$1���LV�WKHUHIRUH�SDVVHG��
���� &216(48(1&(6�2)�)/22',1*�,1�(;75(0(��������(9(176�
7KH�SURSRVHG�XVH�LV�QRQ�UHVLGHQWLDO�DQG�WKHUH�ZLOO�QRW�QRUPDOO\�EH�SHRSOH�RQ�WKH�VLWH���15:�
IORRG�DOHUWV�ZRXOG�SURYLGH�QRWLFH�RI�WKH�SRVVLELOLW\�RI�IORRGLQJ�DQG�PDLQWHQDQFH�YLVLWV�VWRSSHG�
DQG�WKH�VLWH�HYDFXDWHG�LI�RFFXSLHG�DW�WKH�WLPH�RI�D�ZDUQLQJ����
7KH�5XVK�:DOO�ZHVW�H[LW�LV�LQ�WKH�DUHD�ZKLFK�LV�ODVW�WR�IORRG�LQ�D������HYHQW�LQ������DQG�IORRG�
GHSWKV�DUH�H[SHFWHG�WR�EH�EHORZ�����P��
7KUHDWV� WR�SHRSOH�GXULQJ� DQ� H[WUHPH�HYHQW� DUH� WKHUHIRUH�PLQLPDO� DQG� DFFHSWDEOH� DQG� WKH�
UHTXLUHPHQW�RI�$�����RI�7$1���LV�PHW��
���� )/22',1*�(/6(:+(5(�
1R�GUDLQDJH�V\VWHP�LV�SURSRVHG�DQG�WKH�VLWH�ZLOO�UHPDLQ�SHUPHDEOH�ZLWK�WKH�H[FHSWLRQ�RI�SDGV�
EHQHDWK�WKH�VXEVWDWLRQ�� �5DLQ� IDOOLQJ�RQ�WKH�VRODU�SDQHOV�ZLOO� IDOO� WR�JURXQG�� �$�JUDYHO� ILOOHG�
VRDNDZD\� WUHQFK� LV� SURSRVHG� DURXQG� HDFK� RI� WKH� VXEVWDWLRQ� VWUXFWXUHV� WR� SURYLGH�
FRPSHQVDWRU\�GUDLQDJH�IRU�WKH�VPDOO�ORVV�RI�JURXQG�DYDLODEOH�IRU�LQILOWUDWLRQ����
7KH�GHYHORSPHQW�ZLOO�WKHUHIRUH�QRW�FDXVH�IORRGLQJ�HOVHZKHUH�DQG�ZLOO�PHHW�WKH�UHTXLUHPHQW�
RI�$������7$1����
���� -867,),&$7,21�7(67�
7KH�VLWH� LV� LQ�)ORRG�=RQH�&���SURWHFWHG�E\�VLJQLILFDQW� LQIUDVWUXFWXUH�� �7$1����FRQILUPV�WKDW�
GHYHORSPHQW� FDQ� WDNH� SODFH� VXEMHFW� WR� WKH� DSSOLFDWLRQ� RI� WKH� MXVWLILFDWLRQ� WHVW� LQFOXGLQJ�
DFFHSWDELOLW\�RI�FRQVHTXHQFHV���
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$�6HTXHQWLDO�6LWH�6HOHFWLRQ�5HSRUW���KDV�EHHQ�FRPSOHWHG�DV�SDUW�RI�WKH�VWXGLHV�XQGHUWDNHQ�LQ�
GHYLVLQJ�WKH�GHYHORSPHQW�ORFDWLRQ�DQG�GHVLJQ���)ROORZLQJ�D�´UREXVW�DSSURDFK�WR�LGHQWLI\�VLWHV�
WKDW�IROORZ�WKH�VHTXHQWLDO�DSSURDFK�¬��>XVLQJ�D@�VHDUFK�DUHD�>WKDW@�FRYHUV�D�ZLGH�VHDUFK�DUHD�DQG�
KDV�EHHQ�UHILQHG�WR�WDNH�DFFRXQW�RI�EURZQILHOG�ODQG�DQG�FRQVWUDLQWV��LQFOXGLQJ�DJULFXOWXUDO�ODQG�
FODVVLILFDWLRQ�DQG�SUR[LPLW\�WR�JULG�FRQQHFWLRQµ�WKH�UHSRUW�FRQFOXGHV�WKDW��´LW�LV�HYLGHQW�¬��7KDW�
WKHUH�DUH�QR�H[LVWLQJ��DYDLODEOH��VXLWDEOH�RU�YLDEOH�DOWHUQDWLYHV�ZLWKLQ�WKH�VHDUFK�DUHD�ZKLFK�PHHW�
WKH�FULWHULD�UHTXLUHG�IRU�D�VRODU�39�VFKHPH�RI�WKLV�VFDOHµ����
$PRQJVW�RWKHU�IDFWRUV��WKLV�VLWH�KDV�EHHQ�FKRVHQ�IRU�WKH�GHYHORSPHQW�EHFDXVH��

x� ,W�LV�D�ODUJH�VLWH�ZLWK�PLQLPDO�H[LVWLQJ�EXLOW�LQIUDVWUXFWXUH��
x� 7KHUH�LV�DGHTXDWH�JULG�FDSDFLW\�RQ�QHDUE\�SRZHU�OLQHV��
x� 7KH�DUHD�KDV�YHU\�JRRG�LUUDGLDQFH��ZKLFK�LV�VXSHULRU�WR�PRVW�RI�:DOHV��
x� 7KH�VLWH�LV�IODW��VRXWK�IDFLQJ�DQG�QRW�RYHUVKDGRZHG��

,Q�OLJKW�RI�WKH�ILQGLQJV�RI�WKH�6HTXHQWLDO�6LWH�6HOHFWLRQ�5HSRUW��DQG�JLYHQ�WKDW�WKLV�)&$�VKRZV�
WKDW� WKDW� WKH� FRQVHTXHQFHV� RI� IORRGLQJ� DUH� DFFHSWDEOH�� WKH� VLWH� VKRXOG� WKHUHIRUH� SDVV� WKH�
MXVWLILFDWLRQ�WHVW��

�
���6HTXHQWLDO�6LWH�6HOHFWLRQ�5HSRUW��/DQG�QHDU�WKH�9LOODJH�RI�5HGZLUN��VRXWK�HDVW�RI�1HZSRUW��:DOHV�RQ�
WKH�&DOGLFRW�/HYHOV���$GDV�8.�/WG���2FWREHU��������9HUVLRQ����
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�� &RQFOXVLRQV�
,W�LV�SURSRVHG�WR�GHYHORS�D�VRODU�SDUN�RQ�D�����+D�VLWH�LQ�WKH�*ZHQW�OHYHOV���7KH�SURMHFW�KDV�DQ�
RSHUDWLRQDO�SHULRG�WR������������DQG�LV�FRQVLGHUHG�WR�EH�FODVVHG�DV�´OHVV�YXOQHUDEOHµ��
7KH�VLWH�LV�LQ�IORRG�]RQH�&��DQG�LV�SURWHFWHG�E\�VLJQLILFDQW�IORRG�GHIHQFH�LQIUDVWUXFWXUH��
0RGHOOLQJ�RI�IORRG�H[WHQWV�E\�-%$��VHH�$SSHQGL[�*��VKRZV�WKH�VLWH�UHPDLQV�IUHH�RI�IORRGLQJ�
IRU�WKH������$(3����LQ�����\HDU��GHIHQGHG�VFHQDULR�XS�WR�������WKH�H[SHFWHG�PD[LPXP�OLIHWLPH�
RI�WKH�SURMHFW����
)ORRG�ULVN�IURP�RWKHU�VRXUFHV�LV�QHJOLJLEOH�RU�YHU\�ORZ��
3HUPHDEOH� VXUIDFH�PDWHULDOV�ZLOO� EH�XVHG� WKURXJKRXW� WKH� YDVW�PDMRULW\� RI� WKH� VLWH�� �:KHUH�
FRQFUHWH�SDGV�DUH�UHTXLUHG��JUDYHO�VRDNDZD\V�VKDOO�EH�FRQVWUXFWHG�WR�FRPSHQVDWH�IRU�WKH�YHU\�
VPDOO�VFDOH�ORVV�RI�LQILOWUDWLRQ���+HQFH�WKHUH�ZLOO�EH�QR�LPSDFW�RQ�UXQRII�IURP�WKH�VLWH��
7KH�VLWH�ZLOO�EH�XQ�PDQQHG�PRVW�RI�WKH�WLPH�DQG�WKH�FRQVHTXHQFHV�RI�IORRGLQJ�LQ�WKH�H[WUHPH�
�����$(3�IORRG�LQ������DUH�PLQLPDO��
$OWKRXJK�WKH�VLWH�ZLOO�UHPDLQ�IORRG�IUHH�GXULQJ�WKH������HYHQW�LQ�������LW�LV�UHFRPPHQGHG�WKDW�
DQ\�YXOQHUDEOH�HTXLSPHQW�LV�SODFHG�DERYH�WKH�IORRG�OHYHOV�VKRZQ�LQ�$SSHQGL[�*�IRU�WKH������
$(3������IORRG�HYHQW��DV�VXPPDULVHG�LQ�'UDZLQJ������B5�B����
7KH�VLWH�RSHUDWRUV�VKRXOG�VLJQ�XS�WR�UHFHLYH�15:�IORRG�ZDUQLQJV�WR�HQVXUH�QR�PDLQWHQDQFH�
LV�XQGHUWDNHQ�DQG�WKH�VLWH�HYDFXDWHG�ZKHQ�WKHUH�LV�D�ULVN�RI�IORRGLQJ�RQ�WKH�VLWH���
,Q�VXPPDU\��

x� 7KH�FRQVHTXHQFHV�RI�IORRGLQJ�RQ�WKH�SURSRVHG�GHYHORSPHQW�FDQ�EH�PDQDJHG�WR�DQ�
DFFHSWDEOH� OHYHO� �L�H�� D� OHYHO� WKDW� GRHV� QRW� DGYHUVHO\� DIIHFW� WKH� RSHUDWLRQ� DQG�
FRPPHUFLDO�YLDELOLW\�RI�WKH�VRODU�SDUN���

x� 7KHUH�LV�FRQVLGHUHG�WR�EH�QR�ULVN�WR�WKH�SXEOLF��
x� 7KHUH�LV�QR�GHWULPHQW�WR�IORRG�ULVN�HOVHZKHUH��

�



5XVK�:DOO�6RODU�3DUN���)ORRG�&RQVHTXHQFH�$VVHVVPHQW�

3�����B5��5HY���
)LQDO�

'UDZLQJV�
� �



�������

��	
�

��
�
�	�

��	��

�	�� ���

�

���

��	
�	�
�


��

��������
�������������������������
�� ��!��

"#���$��#%�&#%'
��������������

��	

���������

��
���

�$�

�(
�)

��(
�)*��*
�

�!���"#���$��#%�&#%'

�
������
���

�
��������	��

�������������� 
!�"�#$%

#$%�"�#%

#%�"�!#&

!#&�"�'#'

'#'�"�'#(

'#(�"�'#)

'#)�"�$

*�����



5XVK�:DOO�6RODU�3DUN���)ORRG�&RQVHTXHQFH�$VVHVVPHQW�

3�����B5��5HY���
)LQDO�

$SSHQGLFHV� �



5XVK�:DOO�6RODU�3DUN���)ORRG�&RQVHTXHQFH�$VVHVVPHQW�

3�����B5��5HY���
)LQDO�

$SSHQGL[�$���5HSRUW�&RQGLWLRQV�
� �



5XVK�:DOO�6RODU�3DUN���)ORRG�&RQVHTXHQFH�$VVHVVPHQW�

3�����B5��5HY���
)LQDO�

5HSRUW�&RQGLWLRQV�
7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�<HOORZ�6XE�*HR�/WG�� �<HOORZ�6XE�*HR�� LQ� LWV�SURIHVVLRQDO�
FDSDFLW\�DV�VRLO�DQG�JURXQGZDWHU�VSHFLDOLVWV��ZLWK�UHDVRQDEOH�VNLOO��FDUH�DQG�GLOLJHQFH�ZLWKLQ�
WKH�DJUHHG�VFRSH�DQG�WHUPV�RI�FRQWUDFW�DQG�WDNLQJ�DFFRXQW�RI�WKH�PDQSRZHU�DQG�UHVRXUFHV�
GHYRWHG�WR�LW�E\�DJUHHPHQW�ZLWK�LWV�FOLHQW��DQG�LV�SURYLGHG�E\�<HOORZ�6XE�*HR�VROHO\�IRU�WKH�
LQWHUQDO�XVH�RI�LWV�FOLHQW���
7KH�DGYLFH�DQG�RSLQLRQV�LQ�WKLV�UHSRUW�VKRXOG�EH�UHDG�DQG�UHOLHG�RQ�RQO\�LQ�WKH�FRQWH[W�RI�WKH�
UHSRUW�DV�D�ZKROH��WDNLQJ�DFFRXQW�RI�WKH�WHUPV�RI�UHIHUHQFH�DJUHHG�ZLWK�WKH�FOLHQW���7KH�ILQGLQJV�
DUH�EDVHG�RQ�WKH�LQIRUPDWLRQ�PDGH�DYDLODEOH�WR�<HOORZ�6XE�*HR�DW�WKH�GDWH�RI�WKH�UHSRUW��DQG�
ZLOO�KDYH�EHHQ�DVVXPHG�WR�EH�FRUUHFW��DQG�RQ�FXUUHQW�8.�VWDQGDUGV��FRGHV��WHFKQRORJ\�DQG�
SUDFWLFHV�DV�DW�WKDW�WLPH���7KH\�GR�QRW�SXUSRUW�WR�LQFOXGH�DQ\�PDQQHU�RI�OHJDO�DGYLFH�RU�RSLQLRQ���
1HZ�LQIRUPDWLRQ�RU�FKDQJHV�LQ�FRQGLWLRQV�DQG�UHJXODWRU\�UHTXLUHPHQWV�PD\�RFFXU�LQ�IXWXUH��
ZKLFK�ZLOO�FKDQJH�WKH�FRQFOXVLRQV�SUHVHQWHG�KHUH����
:KHUH�QHFHVVDU\�DQG�DSSURSULDWH��WKH�UHSRUW�UHSUHVHQWV�DQG�UHOLHV�RQ�SXEOLVKHG�LQIRUPDWLRQ�
IURP�WKLUG�SDUW\��SXEOLFO\�DQG�FRPPHUFLDOO\�DYDLODEOH�VRXUFHV�ZKLFK�LV�XVHG�LQ�JRRG�IDLWK�RI�LWV�
DFFXUDF\�DQG�HIILFDF\��<HOORZ�6XE�*HR�FDQQRW�DFFHSW�UHVSRQVLELOLW\�IRU�WKH�ZRUN�RI�RWKHUV��
6LWH� LQYHVWLJDWLRQ�UHVXOWV�QHFHVVDULO\�UHO\�RQ�WHVWV�DQG�REVHUYDWLRQV�ZLWKLQ�H[SORUDWRU\�KROHV�
RQO\�� � 7KH� LQKHUHQW� YDULDWLRQ� LQ� JURXQG� FRQGLWLRQV� PHDQ� WKDW� WKH� UHVXOWV� PD\� QRW� EH�
UHSUHVHQWDWLYH� RI� JURXQG� FRQGLWLRQV� EHWZHHQ� H[SORUDWRU\� KROHV�� � <HOORZ� 6XE� *HR� WDNH� QR�
UHVSRQVLELOLW\�IRU�YDULDWLRQ�LQ�JURXQG�FRQGLWLRQV�EHWZHHQ�H[SORUDWRU\�SRVLWLRQV��
7KLV�UHSRUW�LV�FRQILGHQWLDO�WR�WKH�FOLHQW���7KH�FOLHQW�PD\�VXEPLW�WKH�UHSRUW�WR�UHJXODWRU\�ERGLHV��
ZKHUH�DSSURSULDWH���6KRXOG�WKH�FOLHQW�ZLVK�WR�UHOHDVH�WKLV�UHSRUW�WR�DQ\�RWKHU�WKLUG�SDUW\�IRU�
WKDW�SDUW\·V�UHOLDQFH��<HOORZ�6XE�*HR�PD\��E\�SULRU�ZULWWHQ�DJUHHPHQW��DJUHH�WR�VXFK�UHOHDVH��
SURYLGHG�WKDW�LW�LV�DFNQRZOHGJHG�WKDW�<HOORZ�6XE�*HR�DFFHSWV�QR�UHVSRQVLELOLW\�RI�DQ\�QDWXUH�
WR�DQ\�WKLUG�SDUW\�WR�ZKRP�WKLV�UHSRUW�RU�DQ\�SDUW�WKHUHRI�LV�PDGH�NQRZQ���<HOORZ�6XE�*HR�
DFFHSWV�QR�UHVSRQVLELOLW\�IRU�DQ\�ORVV�RU�GDPDJH�LQFXUUHG�DV�D�UHVXOW��DQG�WKH�WKLUG�SDUW\�GRHV�
QRW�DFTXLUH�DQ\�ULJKWV�ZKDWVRHYHU��FRQWUDFWXDO�RU�RWKHUZLVH��DJDLQVW�<HOORZ�6XE�*HR�H[FHSW�DV�
H[SUHVVO\�DJUHHG�ZLWK�<HOORZ�6XE�*HR�LQ�ZULWLQJ���<HOORZ�6XE�*HR�UHVHUYHV�WKH�ULJKW�WR�ZLWKKROG�
DQG��RU�QHJRWLDWH�WKH�WUDQVIHUHQFH�RI�UHOLDQFH�RQ�WKLV�UHSRUW��VXEMHFW�WR�OHJDO�DQG�FRPPHUFLDO�
UHYLHZ� �
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*Interpolated results generate tide levels for current day (2020) and future climate change 
scenarios (2095/2120). These results use the model base year (2015); the sea level rise 
values from Table 1 are then added to the elevation values in the model results Tables. For 
example, to get data for 2095: 14.5mm x 5 (years) = 72.5mm or 0.0725m which can be added 
to the elevation max value in the results tables. 
 

ATI-18640a – Rushwall , Magor 
E: 341376     N:185597  
 

1.0 Current Flood Map  
 
Figure 1 shows the current Flood Map (version 201910) at this location. The Flood Map 
represents a combination of the undefended fluvial and tidal flood extents derived from a 
combination of detailed local and generalised national model data. 
 
More information on the Flood Map can be obtained from the Natural Resources Wales 
website http://www.naturalresources.wales/floodriskmap 
 

2.0 Local Flood Risk Mapping Study 
 
Model Summary 
This study was commissioned to update the coastal flood model in the area. This study uses 
extreme combined wave overtopping, wind and tidal level predictions together with new 
LiDAR data and information on changes to landforms in the area (ref 5). 
 
The model was run for undefended and defended tidal flood events for 2015* and defended 
tidal events with climate change. 
 
Changes in sea level used in the model are shown in Table 1 (ref 2). 
 

Table 1: Sea Level Rise (mm per year)  

Assumed vertical land movement 1990-2025 2025-2055 2055-2085 
2085 

onwards 

-0.5 3.5 8.0 11.5 14.5 

 
Results 
The shape for the site has been used to query the elevation, depth, velocity and hazard grids 
to provide the results in Tables 3 , 5 and 7. These results all relate to a base year of 2015. 

 
To get water elevation results for 2020 and future years, model results have been 
interpolated, the results are shown in Tables 4 and 6.  
 
The depth grids for the defended tidal 1 in 200 (2090) excluding confidence intervals and 1 in 
200 (2115) including confidence intervals, are shown in Figures 2 and 3. 
 
The hazard grid for the defended 1 in 200 year with future climate change including 
confidence interval is shown in Figure 4.  
 

Table 2: Legend for Hazard Grids 

Flood Hazard 
Rating (HR) 

Colour 
Code 

Hazard to People Classification (ref 6) 

Less than 0.75  Very low hazard – Caution 

0.75 to 1.25  Danger for some – includes children, the elderly and the infirm 

1.25 to 2.0  Danger for most – includes the general public 

More than 2.0  Danger for all – includes the emergency services 

 

http://www.naturalresources.wales/floodriskmap


Model Results - the Site 
*Null values show that the site is flood free for that return period.  

 

Table 3: Defended Model Results – Median values 

Defended  (excluding upper confidence interval) 

  
1 in 200 1 in 1000 

2015 2090 2115 2015 2090 2115 

Model Grid Size (m) 5 5 5 5 5 5 

Wet Cells 0 51844 51848 17204 51848 51848 

Elevation, mean (mAOD) NULL 6.71 7.18 5.53 7.70 8.06 

Elevation, max (mAOD) NULL 6.80 7.31 5.53 7.83 8.19 

Depth, mean (m) NULL 1.23 1.69 0.34 2.22 2.58 

Depth, max (m) NULL 2.66 3.12 1.44 3.64 4.00 

Velocity, mean (m/s) NULL 0.38 0.59 0.03 0.89 1.01 

Velocity, max (m/s) NULL 2.18 2.49 0.84 2.84 2.93 

Hazard, mean NULL 1.98 2.57 0.94 3.24 3.72 

Hazard, max NULL 3.38 4.28 1.78 5.18 5.75 

 

Table 4: Defended Interpolated Results (2020)* 

Defended (excluding upper confidence interval) 

  

1 in 200 1 in 1000 

2020 2095 2120 2020 2095 2120 

Elevation, 
max 
(mAOD) 

NULL 6.88 7.38 5.61 7.91 8.26 

 

 

Table 5: Defended Model Results – Upper Confidence 

Defended (including upper confidence interval) 

  
1 in 200 1 in 1000 

2015 2090 2115 2015 

Model Grid Size (m) 5 5 5 5 

Wet Cells 3112 51848 51848 51844 

Elevation, mean (mAOD) 5.05 7.18 7.70 6.71 

Elevation, max (mAOD) 5.06 7.31 7.83 6.80 

Depth, mean (m) 0.28 1.69 2.22 1.23 

Depth, max (m) 0.97 3.12 3.64 2.66 

Velocity, mean (m/s) 0.02 0.59 0.89 0.38 

Velocity, max (m/s) 0.41 2.49 2.84 2.18 

Hazard, mean 0.89 2.57 3.24 1.98 

Hazard, max 1.48 4.28 5.18 3.38 

 

 
 
 
 
 



Table 6: Defended Interpolated Results (2020)* 

Defended (including upper confidence interval) 

  
1 in 200 

1 in 
1000 

2020 2095 2120 2020 

Elevation, 
max 
(mAOD) 

5.13 7.38 7.91 6.88 

 

Table 7: Undefended Model Results – Median Values 

Undefended (2015) 

  1 in 200 1 in 1000 

Model Grid Size (m) 5 5 

Wet Cells 51848 51848 

Elevation, mean (mAOD) 8.79 9.12 

Elevation, max (mAOD) 8.82 9.16 

Depth, mean (m) 3.30 3.64 

Depth, max (m) 4.70 5.03 

Velocity, mean (m/s) 1.05 1.12 

Velocity, max (m/s) 3.36 3.06 

Hazard, mean 3.97 4.50 

Hazard, max 6.14 6.73 

 

Model Results – Emergency Access Route 

A suitable access route has not been provided 

*Null values show that the site is flood free for that return period.  

 

 

 
 
3.0 Additional Information 

 
We hold no historic flooding information in this area. 
 
The local authority may be able to provide information on issues such as localised flooding 
from sewers, drains and culverts. 
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1. Tidal Flood Mapping Study (Aberthaw to Undy), Study report Issue 2, NRW June 
2013 
Tidal Flood Mapping Study (Penarth to Chepstow), Atkins July 2008 

2. Department for Environment, Food and Rural Affairs, 2011. Technical Report Design 
sea levels. R&D Report SC060064. Defra/Environment Agency 

3. Flood and Coastal Defence Appraisal Guidance: FCDPAG3 Economic Appraisal.  
Supplementary Note to Operating Authorities – Climate Change Impacts; October 
2006; Department for Environment, Food and Rural Affairs. 

4. Using the national coastal flood boundary data for England and Wales, Environment 
Agency Operational Instruction 490_11, Issued 4/2/2011 

5. Caldicot and Wentlooge Coastal Modelling: v1, JBA, June 2016. 



6. Supplementary note on flood hazard ratings and thresholds for development planning 
and control purpose, May 2008 

 

5.0 Notes 

 
Undefended scenarios are provided as being a possible worst case scenario in the event of 
defence failure. They are used as the basis of the Flood Map. 
 
The scope of the model is the mapping of flood risk, it is not intended for detailed 
design. The model should be considered as the starting point for more detailed 
modelling, commensurate with the consequences of flooding at the site of interest. 
 
NRW models are available under licence agreement for the purpose of further 
development. Contact Natural Resources Wales Data Distribution team for details of 
terms, conditions and pricing. 
 
If the data is used in support of an FCA, please include the reference number. 
 
Please refer to NRW standard terms and conditions. 
 
Flood Risk Analysis 
06/02/2020 
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1 Introduction 

1.1 Background 

JBA were commissioned by Yellow Sub Geo Limited to undertake tidal flood risk 
analysis for a proposed solar park development at Rush Wall, Magor, NP26 3DX 
(Figure 1-1).  This flood risk analysis is intended to support a Flood Consequence 
Assessment (FCA) and accompany an application for planning permission for the 
development. 

The site is located in Flood Zone 3 of the current National Resources Wales (NRW) 

flood map and defined as having an undefended annual risk of flooding more than 1 
in 200, or 0.5% Annual Exceedance Probability (AEP), but protected by flood 
defences.  

In late 2016, JBA completed the ‘Caldicot and Wentlooge Coastal Modelling Study’ for 
NRW.  This study used the very latest methods in wave modelling, wave overtopping, 
breach analysis and flood inundation modelling.  The model domain is shown on 
Figure 1-1, and covers the proposed development. 

In 2018, a new extreme sea level dataset was released as part of the Coastal Flood 
Boundary Dataset (CFBD).  To assess flood risk to the proposed development, it was 
necessary to update the existing Caldicot tidal model to account for the latest climate 
change guidance and extreme sea level estimates.  It was also necessary to 
investigate flood risk over the lifetime of the proposed development, by simulating 
climate change for the future years 2055 and 2065.  

 

                Contains OS data © Crown copyright and database right 2020 

Figure 1-1: Proposed development location 
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2 Boundary conditions 

2.1 Extreme sea levels 

In 2018, a new extreme sea level dataset was released as part of the Coastal Flood 
Boundary Dataset (CFBD)1.  This dataset provides extreme sea levels for a series of 
AEPs with a base year of 2017.  The existing modelling used extreme sea levels with 
a 2014 base year.  These sea levels were uplifted using sea level rise estimates as 
described in Chapter 2.2 and used in the modelling process to assess flood risk to the 
proposed solar development. 

2.2 Sea level rise uplifts 

Extreme sea levels were uplifted from a 2017 base year to the future epochs of 2055 
and 2065.  This enabled model simulations to take account of the potential impact of 
climate change over the lifetime of development as required by TAN15.  

Using TAN15 guidance, sea level rise uplift values from a 2017 base year are detailed 
in Table 2-1. 

These levels were used in the wave emulation, overtopping and flood inundation 
modelling as described in Chapters 3, 4 and 5 respectively.  

Table 2-1: Sea level rise climate change uplifts 

Epoch Uplift (m) 

2055 +0.27 

2065 +0.39 

2.2.1 Wind speed uplifts 

Wind speeds were increased by 10% for the 2055 and 2065 epochs from that of the 
present-day base year in-line with UK Climate Projections 2009 (UKCP09) sensitivity 
guidance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

————————————————————————————————————————————— 

1 Coastal Design Sea Levels - Coastal Flood Boundary Extreme Sea Levels (2018).  Environment Agency.  
Scottish Environmental Protection Agency. National Resources Wales. 
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3 Wave Emulation 

3.1 Background 

This study used the offshore Monte Carlo sample of waves, winds and water levels 
from the 2016 JBA study.  This dataset was adjusted from base years of 2014 and 
2067, to account for climate change to the year 2055 and 2065 using TAN15 
guidance.  This involved the addition of 0.27m and 0.39m to the water levels and 
increasing wind speeds by 10% for both event sets.  The dataset already included 
wave height uplifts, so these were not modified.   

In the 2016 study, a Maximum Dissimilarity Algorithm (MDA) was used to select 
1,000 representative events from the Monte Carlo dataset.  The selection of 
representative events was simulated in the wave model and would characterise the 
full range of multivariate conditions.  From this selection of wave model runs, 
emulators were trained to reproduce the relationships between the offshore and 
nearshore waves.  The trained emulators were then used to rapidly predict the 
nearshore conditions using the offshore Monte Carlo sample. 

3.2 Updated nearshore wave climate 

The emulators that were created as part of the 2016 study were used to transpose 
the adjusted 2055 and 2065 offshore Monte Carlo event set to the nearshore. 

Before doing so, the ability of the existing emulator functions used to predict the 
nearshore conditions was tested by plotting the emulated results against the original 
wave model results.  The result, and closeness to the modelled epochs and data, 

showed the emulators performance as suitable for use within this model update. 
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4 Wave Overtopping 

4.1 Background 

Once the nearshore wave and water level climate was updated for the 2055 and 2065 
epochs, it was necessary to simulate these conditions in a wave overtopping model to 
determine wave overtopping discharges.  The overtopping model required the 
nearshore wave and water level climate along with a defence schematisation, that 
would define the defence geometry for specified lengths of defence.  The same 
overtopping model as used in the existing study was used; the European Overtopping 

Manual (EurOtop) Neural Network 1 tool.  This tool uses a database of lab and field 
tests of different defence geometries and wave and water level combinations to 
return a mean overtopping discharge.  The wave overtopping discharges would then 
be simulated in a flood inundation model, in parallel with a tidal water level 
boundary, to map flood risk to the proposed solar development. 

4.2 Defence schematisations 

The defence schematisations provided by HR Wallingford in the original 2016 study 

were reused as part of this project, as defences were not updated, just the boundary 
conditions being applied.   

The same defence toe and berm rules were applied, as in the original study, to re-
assign the toe position when the water level is high, and the berm becomes out range 
for the EurOtop Neural Network tool.  If the berm was more than 1.5 times the wave 
height lower than the water level, it became the toe.  The locations of the defence 
schematisations and corresponding wave overtopping profiles can be found in Figure 

4-1 and Figure 4-2. 

The 23 discrete overtopping profiles modelled along the coastline are detailed in  

Table 4-1.  

4.3 Wave overtopping modelling 

The wave overtopping model was simulated for the 23 defence sections using the 

updated wave and water level combinations for the 2055 and 2065 epochs.  Wave 
overtopping discharges were generated for the 0.5 and 0.1% AEP events that were 
suitable for inclusion in the existing TUFLOW flood inundation model. 
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Figure 4-1: Caldicot defence schematisation locations (West) 

 

                Contains OS data © Crown copyright and database right 2020 

Figure 4-2: Caldicot defence schematisation locations (East) 
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Table 4-1: Wave overtopping profile information 

 

 

 

  

Section Toe 

level 
(mAOD) 

Crest 

level 
(mAOD) 

Section description 

10 -2.79 8.42 Grass embankment 

11 6.03 11.34 Grass embankment 

12 3.80 11.85 Grass embankment 

13 5.90 11.10 Rock armoured revetment fronting a 
wave return wall 

14 6.30 9.47 Blockstone fronting a wave return wall 

15 3.12 9.90 Blockstone fronting a wave return wall 

16 2.68 9.83 Blockstone fronting a wave return wall 

17 3.30 9.72 Blockstone fronting a wave return wall 

18 3.74 9.70 Blockstone fronting a wave return wall 

19 4.97 9.77 Blockstone fronting a wave return wall 

20 6.40 9.78 Blockstone fronting a wave return wall 

21 6.71 9.41 Grass embankment 

22 6.31 9.06 Grass embankment with berm 

23 5.43 9.13 Grass embankment 

24 6.91 8.99 Rock armoured revetment fronting a 
wave return wall with berm 

25 6.85 9.13 Grass embankment 

26 7.98 9.30 Rock armoured revetment fronting a 
wave return wall 

27 7.71 9.30 Grass embankment 

28 7.75 8.96 Grass embankment 

29 7.28 8.97 Grass embankment with berm 

30 7.38 9.29 Grass embankment 

31 6.01 9.05 Grass embankment with berm 

32 6.32 9.11 Grass embankment 
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5 Flood inundation model 

5.1 Background 

To assess flood risk at the proposed Rush Wall solar development a flood inundation 
model was required to map the flood extents and depths. 

The existing TUFLOW model, used as part of the 2016 ‘Caldicot and Wentlooge 
Coastal Modelling Study’ for NRW, was updated and used for this study. 

5.2 Model updates 

The flood inundation model required updated boundary conditions, making use of the 
2018 extreme sea level dataset and TAN15 sea level rise, as follows 

∑ Wave overtopping discharges along the open coast 

∑ Water level time-series curves applied offshore and up the up the Usk and 
Wye rivers 

∑ Updated initial water levels at model start-up 

The wave overtopping discharges were taken from the wave overtopping modelling 
undertaken as described in Chapter 4.  The wave overtopping discharges were 
simulated in-parallel to a tidal time-series water level boundary.  Using TAN15 
guidance, the CFBD extreme sea level points spanning the coastal frontage between 
Caldicot and Wentlooge and up the Rivers Usk and Wye were identified and uplifted 
for use in along the flood inundation model boundary.  These uplifted extreme sea 
level values were used to generate tidal time series curves as per the 2016 tidal 
modelling.  The curves applied in the model are described in Figure 4-1 and located 
on Figure 5-1.  The model boundary interpolates levels between the points to 
generate a spatially varying water level boundary.  Note that the 2016 model used 
some levels from an existing ISIS model where CFBD levels were not available; this 
was no longer applicable as the new CFBD levels spanned the entire model domain 
and were therefore removed. 

In addition, an amendment was made to how pump boundaries were applied in the 

model.  From 2017 onwards the SXL option in TUFLOW is no longer supported for 
nodes, as such the SXL was changed to SX and the US_Invert attribute was left 
blank.  This allows for the model to run on the latest version of TUFLOW.  

Table 5-1: Sea level uplifts applied to CFB chainage points 

CFBD Chainage Epoch Uplift (m) 

382 2055 +0.2715 

2065 +0.3865 

396 2055 +0.2715 

2065 +0.3865 

380_05 2055 +0.2715 

 2065 +0.3865 

380_9 2055 +0.2715 

 2065 +0.3865 

380_15 2055 +0.2715 

 2065 +0.3865 

398_10 2055 +0.2715 

 2065 +0.3865 
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Figure 5-1: CFBD point locations applied in the model 

5.3 Flood inundation simulations 

The updated model was used to simulate the 0.5% and 0.1% AEP 2055 and 2065 
epochs.  The flood risk at the proposed development is discussed in Chapter 6. 
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6 Proposed development flood risk analysis 

6.1 Background  

This chapter discusses the model results and summarises the risk posed to Rush Wall 
solar farm. The 0.5% and 0.1% AEP events were simulated for the 2055 and 2065 
epochs.  All the model runs used the same defence locations and crest levels as per 
the NRW model, with only the boundary conditions having been updated.    

6.2 Model results  

The model flood depth grids for the 0.5% and 0.1% AEP 2055 and 2065 future 
epochs are shown on Figure 6-1 and Figure 6-2 respectively.   

During the 0.5% AEP 2055 and 2065 epochs flood waters overtop the tidal 
embankment running along the banks of the Severn Estuary.  During the 2055 
epoch, the volume of floodwater is not large enough to generate flood flows that 
reach as far inland as the proposed development site boundary.  During the 2065 
epoch, flood water volumes are more significant, propagating from the north east due 

to overtopping of the tidal defence to the east of the proposed development.  Flood 
waters reach the edge of the site boundary to depths of generally <0.10m but do not 
inundate the site (Figure 6-3). 

During the 0.1% 2055 and 2065 epoch events, the volume of tidal floodwater that 
overtops the tidal embankment running along the banks of the Severn Estuary, is 
large enough to lead to flood waters entering the proposed development site 
boundary.  The flood risk to the site is a consequence of wave overtopping discharges 

from the tidal embankment immediately south of the proposed development, and still 
water flooding or ‘over-washing’ of the defence crest levels to the east.  The still 
water flood volumes are likely to be the larger source of flood risk, as flood waters 
over-wash the defence crest and travel westwards into Whitewall Common, where 
they pass over Whitewall Road, and eventually impact the site from the north east.  
As a result, flood depths are largest in the north east of the site boundary. 

Figure 6-4 shows flood depths within the proposed development boundary during a 
0.1% AEP 2055 event.  Roughly 70% of the site is inundated, although mostly to 
depths of <0.25m.  Towards the north of the site flood depths increase, up to roughly 
0.5m, and the very northern tip reaches depths of just over 1.1m. 

Figure 6-5 shows flood depths within the proposed development boundary during a 
0.1% AEP 2065 event, where roughly 95% of the site is inundated.  Flood depths 
across the site vary.  The bulk of flood depths are between 0.25 and 0.50m, while 
towards the north of the site flood depths increase and range between 0.50 and 

1.50m in the very northern most point.   
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Figure 6-1: 0.5% AEP 2055 and 2065 model domain flood depth grids 
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Figure 6-2: 0.1% AEP 2055 and 2065 model domain flood depth grids 
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Figure 6-3: 0.5% AEP 2065 site boundary flood depths 
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Figure 6-4: 0.1% AEP 2055 site boundary flood depths 
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Figure 6-5: 0.1% AEP 2065 site boundary flood depths 
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7 Findings and conclusions 

The following findings and conclusions were made: 

∑ The main flood risk to the site is from the tidal Severn Estuary, and a 
consequence of two mechanisms: 

o Wave overtopping volumes passing over the tidal defences; and 

o Still water or over-washing of the tidal defences where extreme water levels 
exceed the defence crest level.  The modelled flood outputs have shown this 
to occur to the south east of the proposed development site as flood waters 
travel westwards into Whitewall Common, where they pass over Whitewall 
Road, and eventually impact the site from the north east. 

∑ Flood modelling shows the proposed development site to be flood free during the 
0.5% AEP 2055 and 2065 epochs.  Flood waters reach the edge of the site 
boundary to the north east during the 2065 epoch. 

∑ The proposed development site is potentially vulnerable to flooding during a 0.1% 
AEP event under climate change conditions projected to the 2055 and 2065 

epochs: 

o During the 0.1% AEP 2055 event, roughly 70% of the site is inundated.  Most 
flood depths are <0.25m, while towards the north of the site flood depths 
increase up to roughly 0.5m, and the very northern tip reaches depths of just 
over 1.1m. 

o During the 0.1% AEP 2065 event, roughly 95% of the site is inundated.  Flood 

depths across the site vary.  The bulk of flood depths are between 0.25 and 
0.50m, while towards the north of the site flood depths increase and range 
between 0.50 and 1.50m in the very northern most point.   
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