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n estimated 30,000 to 60,000
people in Hawaii are depen-
dent on rainwater catchment

systems for their water needs. Despite
the fact that so many people own and
use these systems, very little informa-
tion has been available about their
design and maintenance until now. This
publication addresses water quality
issues from the raindrop to the faucet.
It includes chapters on water collection,
water storage, water treatment, water
testing, and fire-fighting concerns, and
it gives an overview of the typical kinds
of catchment equipment used in Hawaii.
These guidelines are intended as a
practical reference on the major con-
cerns and best management practices
for proper maintenance of rainwater
catchment and storage systems.
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*XLGHOLQHV�RQ�5DLQZDWHU�&DWFKPHQW�6\VWHPV�IRU�+DZDL¶L$FNQRZOHGJPHQWV��SXEOLFDWLRQ�GDWD

3XEOLVKHG�E\� WKH�&ROOHJH�RI�7URSLFDO�$JULFXOWXUH�DQG�+XPDQ�5HVRXUFHV��&7$+5��DQG� LVVXHG� LQ� IXUWKHUDQFH�RI�&RRSHUDWLYH�([WHQVLRQ�ZRUN��$FWV�RI�0D\���DQG�
-XQH�����������LQ�FRRSHUDWLRQ�ZLWK�WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QGUHZ�*��+DVKLPRWR��'LUHFWRU�'HDQ��&RRSHUDWLYH�([WHQVLRQ�6HUYLFH�&7$+5��8QLYHUVLW\�
RI�+DZDL¶L� DW�0ăQRD��+RQROXOX��+,��������$Q�(TXDO�2SSRUWXQLW\� ��$IÀUPDWLYH�$FWLRQ� ,QVWLWXWLRQ�SURYLGLQJ�SURJUDPV�DQG�VHUYLFHV� WR� WKH�SHRSOH�RI�+DZDL¶L�ZLWK�
RXW� UHJDUG� WR� UDFH�� VH[�� DJH�� UHOLJLRQ�� FRORU�� QDWLRQDO� RULJLQ�� DQFHVWU\�� GLVDELOLW\��PDULWDO� VWDWXV�� DUUHVW� DQG� FRXUW� UHFRUG�� VH[XDO� RULHQWDWLRQ�� RU� YHWHUDQ� VWDWXV�
&7$+5� SXEOLFDWLRQV� FDQ� EH� IRXQG� RQ� WKH�ZHEVLWH�ZZZ�FWDKU�KDZDLL�HGX� RU� RUGHUHG� E\� FDOOLQJ� ������������� RU� VHQGLQJ� H�PDLO� WR� RFV#FWDKU�KDZDLL�HGX�

$FNQRZOHGJPHQWV
7KH�DXWKRU�ZLVKHV�HVSHFLDOO\�WR�WKDQN�0HOYLQ�+DPDQR��
+DZDL¶L�'HSDUWPHQW� RI�+HDOWK�� 6DIH�'ULQNLQJ�:DWHU�
%UDQFK��IRU�SURYLGLQJ�YDOXDEOH�LQVLJKWV�DQG�SHUVSHFWLYHV�
DV�ZHOO�DV�FRQWLQXHG�VXSSRUW�WKURXJKRXW�WKH�\HDUV��
� 0DKDOR� WR� WKH�PDQ\� UDLQZDWHU� FDWFKPHQW� V\VWHP�
XVHUV�ZKR�DQVZHUHG�VXUYH\�TXHVWLRQV�DQG�DOORZHG�WKHLU�
V\VWHPV�WR�EH�SKRWRJUDSKHG��DV�ZHOO�DV�WR�WKH�FRPPHUFLDO�
YHQGRUV�ZKR�SURYLGHG�LQVLJKW�DQG�SKRWR�UHOHDVHV��LQFOXG�
LQJ�5REHUW�-RUGDQ��3HWHU�(SSHUVRQ��3DFLÀF�*XQLWH��9HUQH�
:RRG��:DWHU�:RUNV��0LNH�*UHHQVODZ��3DUDGLVH�3RROV��
/LQD�5HHG��+DZDLL�&DWFKPHQW�&RPSDQ\��WKH�PDQDJHUV�
RI�&KHP�7DLQHU��DQG�PDQ\�RWKHUV��7KDQNV�WR�.LUN�-RKQ�
VRQ�IRU�WKH�LOOXVWUDWLRQV�RQ�SDJH����7KDQNV�DOVR�JR�WR�WKH�
&7$+5�SXEOLFDWLRQ�VWDII��'DOH�(YDQV�DQG�0LOHV�+DNRGD��
WR�&DUO�(YHQVHQ�IURP�&7$+5·V�'HSDUWPHQW�RI�1DWXUDO�
5HVRXUFHV�DQG�(QYLURQPHQWDO�0DQDJHPHQW�DQG�WR�WKH�
JUHDW� VWDII�DW� WKH�+DZDL¶L�'HSDUWPHQW�RI�+HDOWK²6DIH�
'ULQNLQJ�:DWHU�%UDQFK�LQFOXGLQJ�&KLHI�6WXDUW�<DPDGD��
� )XQGLQJ�IRU�SULQWLQJ� WKLV�GRFXPHQW�DQG� WR�VXSSRUW�
&7$+5·V� HIIRUWV� LQ�PDLQWDLQLQJ� D� UDLQZDWHU� FDWFK�
PHQW� V\VWHP�RXWUHDFK�SURJUDP�KDV�EHHQ�SURYLGHG�E\�
WKH�+DZDL¶L�'HSDUWPHQW�RI�+HDOWK�DQG�WKH�&RXQW\�RI�
+DZDL¶L��7KDQNV�JR�WR�WKHVH�RIÀFHV�IRU�WKHLU�ÀQDQFLDO�
VXSSRUW� DQG� HIIRUWV� WR� HQKDQFH� WKH� TXDOLW\� RI� OLIH� LQ�
+DZDL¶L·V�FRPPXQLWLHV��

'LVFODLPHU�� �7KH� YLHZV� DQG� UHFRPPHQGDWLRQV� FRQ�
WDLQHG�LQ�WKLV�GRFXPHQW�DUH�WKH�YLHZV�DQG�UHFRPPHQ�
GDWLRQV�RI� WKH� DXWKRU�� QRW�RI� WKH�+DZDL¶L�'HSDUWPHQW�
RI�+HDOWK��%HFDXVH�PDQ\�YDULDEOHV� DIIHFW� WKH� TXDOLW\�
RI�ZDWHU� JHQHUDWHG�E\� D� UDLQZDWHU� FDWFKPHQW� V\VWHP��
WKH�+DZDL¶L�'HSDUWPHQW�RI�+HDOWK�GRHV�QRW�HQGRUVH�WKH�
FRQFHSW� WKDW�ZDWHU� RI� GULQNLQJ�ZDWHU� TXDOLW\�PD\�EH�
DFKLHYHG�RU�PDLQWDLQHG� LQ�DOO� LQVWDQFHV� WKURXJK�FRP�
SOLDQFH�ZLWK� WKH� UHFRPPHQGDWLRQV� FRQWDLQHG� LQ� WKLV�
GRFXPHQW�

$ERXW�WKLV�SXEOLFDWLRQ
7KH�LQIRUPDWLRQ�FRQWDLQHG�KHUHLQ�LV�VXEMHFW�WR�FKDQJH�RU�
FRUUHFWLRQ��3URFHGXUHV�GHVFULEHG�VKRXOG�EH�FRQVLGHUHG�
DV�VXJJHVWLRQV�RQO\��7R�WKH�NQRZOHGJH�RI�WKH�DXWKRU��WKH�
LQIRUPDWLRQ�JLYHQ�LV�DFFXUDWH�DV�RI�-DQXDU\�������1HLWKHU�
WKH�8QLYHUVLW\�RI�+DZDL¶L�DW�0ăQRD��WKH�8+�&ROOHJH�RI�
7URSLFDO�$JULFXOWXUH�DQG�+XPDQ�5HVRXUFHV��WKH�8QLWHG�
6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��WKH�DJHQFLHV�SURYLGLQJ�
IXQGLQJ�IRU�SULQWLQJ��QRU�WKH�DXWKRU�VKDOO�EH�OLDEOH�IRU�DQ\�
GDPDJH�RU�LQMXU\�UHVXOWLQJ�IURP�WKH�XVH�RI�RU�UHOLDQFH�
RQ�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�SXEOLFDWLRQ�RU�IURP�
DQ\�RPLVVLRQV� WR� WKLV�SXEOLFDWLRQ��0HQWLRQ�RI�D�FRP�
SDQ\��WUDGH��RU�SURGXFW�QDPH�RU�GLVSOD\�RI�D�SURSULHWDU\�
SURGXFW�GRHV�QRW�LPSO\�DSSURYDO�RU�UHFRPPHQGDWLRQ�RI�
WKH�FRPSDQ\�RU�SURGXFW�WR�WKH�H[FOXVLRQ�RI�RWKHUV�WKDW�
PD\�DOVR�EH�VXLWDEOH�
� 7KLV� LQIRUPDWLRQ�PD\� EH� XSGDWHG� LQ�PRUH� UHFHQW�
SXEOLFDWLRQV�SRVWHG�RQ�WKH�&7$+5�ZHEVLWH��ZZZ��FWDKU�
KDZDLL�HGX��)RU�LQIRUPDWLRQ�RQ�REWDLQLQJ�DGGLWLRQDO�FRS�
LHV�RI�WKLV�ERRN��FRQWDFW�7ULVKD�0DFRPEHU��.RPRKDQD�
$JULFXOWXUDO�&RPSOH[������.RPRKDQD�6WUHHW��+LOR��+,�
�������SKRQH�����������������ID[�����������������H�
PDLO�PDFRPEHU#KDZDLL�HGX�

,PSRUWDQW�QRWLFH
8VHUV�RI�FKHPLFDOV�VXFK�DV�KRXVHKROG�EOHDFK�IRU�ZDWHU�
WUHDWPHQW�GR�VR�DW�WKHLU�RZQ�ULVN��0RVW�RI�WKHVH�SURGXFWV�
DUH�QRW�ODEHOHG�IRU�XVH�LQ�UDLQZDWHU�FDWFKPHQW�V\VWHPV��
8VH�RI�D�FRPPHUFLDO�SURGXFW�DV�D�ELRFLGH� IRU� VDQLWD�
WLRQ�SXUSRVHV�LV�VXEMHFW�WR�WKH�OLPLWDWLRQV��UHVWULFWLRQV��
SUHFDXWLRQV��DQG�GLUHFWLRQV�JLYHQ�RQ�WKH�SURGXFW�ODEHO�
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*XLGHOLQHV�RQ�5DLQZDWHU�&DWFKPHQW�6\VWHPV�IRU�+DZDL¶L
3DWULFLD�6��+��0DFRPEHU

5HYLVHG�HGLWLRQ���������
&ROOHJH�RI�7URSLFDO�$JULFXOWXUH�DQG�+XPDQ�5HVRXUFHV�
8QLYHUVLW\�RI�+DZDL¶L�DW�0ăQRD

&7$+5�5HVRXUFH�0DQDJHPHQW�SXEOLFDWLRQ�QR��50���
,6%1��������������
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*XLGHOLQHV�RQ�5DLQZDWHU�&DWFKPHQW�6\VWHPV�IRU�+DZDL¶L

$Q�HVWLPDWHG��������WR��������SHRSOH�LQ�WKH�VWDWH�
RI�+DZDL¶L�DUH�GHSHQGHQW�RQ�D�UDLQZDWHU�FDWFK��
PHQW�V\VWHP�IRU�WKHLU�ZDWHU�QHHGV��7KH�PDMRU�

LW\�RI�WKRVH�SHRSOH�DUH�ORFDWHG�RQ�WKH�LVODQG�RI�+DZDL¶L�
LQ�WKH�3XQD��.D¶ŗ��DQG�+ăPăNXD�GLVWULFWV��:LWK�SURSHU�
GHVLJQ��PDLQWHQDQFH��DQG�ZDWHU�WUHDWPHQW��D�UDLQZDWHU�
FDWFKPHQW�V\VWHP�FDQ�SURYLGH�ZDWHU� WKDW� LV� UHODWLYHO\�
IUHH� RI� FRQWDPLQDWLRQ�� VRIW�� FOHDU�� DQG� RGRUOHVV�� WKLV�
ZDWHU�FDQ�EH�XVHG�IRU�GULQNLQJ��EDWKLQJ��ZDVKLQJ��ÁXVK�
LQJ��ODXQGU\��DQG�JDUGHQLQJ�����%XW�LI�WKH�V\VWHP�LV�QRW�
SURSHUO\�GHVLJQHG�DQG�PDLQWDLQHG��LW�FDQ�EH�D�VRXUFH�RI�
VHULRXV�KHDOWK�ULVN�DQG�LOOQHVV�
� ,W�LV�YHU\�LPSRUWDQW�WKDW�WKRVH�XVLQJ�ZDWHU�IURP�D�UDLQ�
ZDWHU�FDWFKPHQW�V\VWHP�XQGHUVWDQG�DOO�RI�WKH�SRWHQWLDO�
GDQJHUV��,Q�+DZDL¶L��WKHUH�DUH�QR�JRYHUQPHQW�DJHQFLHV�
RYHUVHHLQJ�WKH�VDIHW\�RI�\RXU�FDWFKPHQW�V\VWHP��,W�LV�XS�
WR�\RX�DV�WKH�RZQHU�RU�XVHU�RI�WKH�V\VWHP�WR�NQRZ�KRZ�
WR�PDLQWDLQ�WKH�ZDWHU�VRXUFH�DQG�XVH�LW�LQ�D�PDQQHU�DS�
SURSULDWH�IRU�\RXUVHOI�DQG�\RXU�IDPLO\��
� 7KLV� SXEOLFDWLRQ� LV� IRU� SHRSOH�ZKR� DUH� EXLOGLQJ� RU�
PDLQWDLQLQJ�D�UDLQZDWHU�FDWFKPHQW�V\VWHP��,W�LV�LQWHQGHG�
WR�KHOS�WKHP�LPSURYH�WKH�TXDOLW\�RI�WKHLU�ZDWHU�VXSSO\��
:KLOH�WKHUH�DUH�WRR�PDQ\�YDULDEOHV�WR�PDNH�DQ\�V\VWHP�
����SHUFHQW�VDIH�� WKLV�SXEOLFDWLRQ�VKRXOG�KHOS�\RX�UHF�
RJQL]H�SUREOHPV��DQG�LW�DOVR�VXJJHVWV�ZD\V�WR�PLQLPL]H�
WKHP��,W�VWDUWV�ZLWK�WKH�SUHPLVH�WKDW�IURP�WKH�UDLQGURS�WR�
\RXU�IDXFHW��WKH�ZKROH�V\VWHP�DIIHFWV�WKH�TXDOLW\�RI�WKH�

ZDWHU�\RX�XVH��7KH�LQIRUPDWLRQ�LV�RUJDQL]HG�LQWR�VL[�VHF�
WLRQV��DV�IROORZV�
�� :DWHU�FROOHFWLRQ³KRZ�WR�FDWFK�WKH�ZDWHU��KRZ�PXFK�
ZDWHU�\RX�QHHG

�� :DWHU�VWRUDJH³ZKDW�WR�NHHS�LW�LQ
�� &DWFKPHQW� V\VWHP�PDLQWHQDQFH³LGHQWLI\LQJ�SURE�
OHPV��NHHSLQJ�WKH�WDQN�FOHDQ

�� :DWHU� WUHDWPHQW³VRXUFHV� RI�ZDWHU� FRQWDPLQDWLRQ��
SULQFLSOHV�RI�ZDWHU�WUHDWPHQW�

�� :DWHU�WHVWLQJ³NHHSLQJ�WDEV�RQ�ZDWHU�TXDOLW\
�� )LUHÀJKWLQJ�FRQFHUQV

� 0DQ\�SHRSOH� XVLQJ� D� UDLQZDWHU� FDWFKPHQW� V\VWHP�
KDYH�QHYHU�QRWLFHG�D�SUREOHP�ZLWK�WKHLU�ZDWHU�V\VWHP��
7KLV�FRXOG�EH�EHFDXVH�WKH\�GR�QRW�KDYH�DQ\�SUREOHPV��EXW�
LW�PD\�DOVR�EH�GXH�WR�WKH�IDFW�WKDW�SUREOHPV�ZLWK�ZDWHU�
V\VWHPV�DUH�QRW�DOZD\V�REYLRXV��6RPH�SUREOHPV�PD\�
WDNH�\HDUV�WR�VKRZ�XS��DQG�WKHQ�LW�LV�WRR�ODWH��6RPH�SHRSOH�
FDQ�EH�LPPXQH�WR�PDQ\�ZDWHU�WDQN�SDWKRJHQV��RU�WKH\�
PD\�EH�LQIHFWHG�EXW�QRW�VKRZ�V\PSWRPV��EXW�D�YLVLWRU�
FRXOG�GULQN�WKH�VDPH�ZDWHU�DQG�EHFRPH�LOO��/LNHZLVH��D�
KHDOWK\�DGXOW�PD\�QRW�EHFRPH�LOO��EXW�DQ�HOGHUO\�SHUVRQ�
RU�DQ�LQIDQW³SHRSOH�WKDW�DUH�SDUWLFXODUO\�VXVFHSWLEOH�WR�
LOOQHVVHV�FDXVHG�E\�FRQWDPLQDWHG�ZDWHU³FRXOG�EHFRPH�
GHDWKO\�LOO�IURP�GULQNLQJ�ZDWHU�IURP�WKH�VDPH�FDWFKPHQW�
V\VWHP�

*XLGHOLQHV�RQ
5DLQZDWHU�&DWFKPHQW�6\VWHPV

IRU�+DZDLҊL
3DWULFLD�6��+��0DFRPEHU

'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQWDO�0DQDJHPHQW
&ROOHJH�RI�7URSLFDO�$JULFXOWXUH�DQG�+XPDQ�5HVRXUFHV��8QLYHUVLW\�RI�+DZDL¶L�DW�0ăQRD
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*XLGHOLQHV�RQ�5DLQZDWHU�&DWFKPHQW�6\VWHPV�IRU�+DZDL¶L

7DEOH�RI�&RQWHQWV�

,QWURGXFWLRQ������������������������������������������������������������������ �
:DWHU�SROOXWLRQ�KD]DUGV�IRU�UDLQZDWHU�FDWFKPHQW�

V\VWHPV�������������������������������������������������������������������� �

��� :DWHU�&ROOHFWLRQ���������������������������������������������������� �
� %XLOGLQJ�PDWHULDOV��������������������������������������������������� �
� 5RRÀQJ�������������������������������������������������������������������� �
� *XWWHUV��������������������������������������������������������������������� �
� 6FUHHQV�������������������������������������������������������������������� �
� )LUVW�ÁXVK�GLYHUWHUV������������������������������������������������� �
� 'RZQVSRXWV������������������������������������������������������������� �
� :DWHU�XVH��������������������������������������������������������������� ��
� 5DLQIDOO������������������������������������������������������������������ ��
�
��� :DWHU�6WRUDJH������������������������������������������������������ ��
� 7\SH�RI�WDQN���������������������������������������������������������� ��
� � 6ZLPPLQJ�SRRO�WDQNV��������������������������������������� ��
� � &RUUXJDWHG�VWHHO�WDQNV�������������������������������������� ��
� � (QFORVHG�PHWDO�WDQNV���������������������������������������� ��
� � &RQFUHWH�WDQNV��´FHPHQWµ�WDQNV����������������������� ��
� � +ROORZ�WLOH�WDQNV���������������������������������������������� ��
� � 6ROLG�SRXU�FRQFUHWH�WDQNV��������������������������������� ��
� � )HUURFRQFUHWH�WDQNV������������������������������������������ ��
� � 5HGZRRG�WDQNV������������������������������������������������� ��
� � )LEHUJODVV�WDQNV������������������������������������������������ ��
� � 3RO\HWK\OHQH��SODVWLF��WDQNV����������������������������� ��
� � 8QGHVLUDEOH�VWRUDJH�FRQWDLQHUV������������������������ ��
� 7DQN�OLQHUV������������������������������������������������������������� ��
� 7DQN�FRYHUV����������������������������������������������������������� ��
� 7DQN�RYHUÁRZ�GHYLFHV������������������������������������������ ��
� 'UDLQ�SLSHV������������������������������������������������������������ ��
� +RXVH�LQWDNH�SLSHV������������������������������������������������ ��
� $GGLQJ�RWKHU�ZDWHU�WR�WDQNV���������������������������������� ��
� 7DQN�ORFDWLRQ��������������������������������������������������������� ��
� 7DQN�IRXQGDWLRQV��������������������������������������������������� ��
� 3XPSV�������������������������������������������������������������������� ��
� (DUWKTXDNHV����������������������������������������������������������� ��

��� 5DLQZDWHU�&DWFKPHQW�6\VWHP�0DLQWHQDQFH���� ��
� 7DQN�PDLQWHQDQFH������������������������������������������������� ��
� 6OXGJH�UHPRYDO����������������������������������������������������� ��
� 'HDG�DQLPDOV�LQ�WKH�WDQN��������������������������������������� ��
� /HDI�DQG�RUJDQLF�GHFRPSRVLWLRQ��������������������������� ��
� 2WKHU�SUREOHPV�ZLWK�FDWFKPHQW�ZDWHU������������������ ��

� %DFWHULDO�DQG�YLUDO�GLVHDVHV����������������������������������� ��
� 3URWR]RDQV������������������������������������������������������������� ��
� /HDG� ��������������������������������������������������������������������� ��
� $FLG�UDLQ���������������������������������������������������������������� ��
� 6RPH�EDFWHULDO�LOOQHVVHV�DVVRFLDWHG�ZLWK�ZDWHU����� ��
� 6RPH�SURWR]RDQ�GLVHDVHV�DVVRFLDWHG�ZLWK�ZDWHU��� ��
� 2WKHU�GLVHDVHV�DVVRFLDWHG�ZLWK�ZDWHU�������������������� ��

��� :DWHU�7UHDWPHQW������������������������������������������������� ��
� 7KH�VROXWLRQV�WR�ZDWHU�FRQWDPLQDWLRQ������������������� ��
� (OHFWULFDO�ZLUHV�DQG�UDWV���������������������������������������� ��
� 'LVLQIHFWLRQ����������������������������������������������������������� ��
� 8VLQJ�FKORULQH�LQ�WKH�ZDWHU�VWRUDJH�WDQN��������������� ��
� � &RQFHUQV�DERXW�XVLQJ�FKORULQH������������������������� ��
:KDW�FKORULQH�GRHV�IRU�\RX���������������������������������������� ��
:KDW�FKORULQH�GRHVQ·W�GR�IRU�\RX������������������������������ ��
� 2WKHU�GLVLQIHFWLRQ�WHFKQLTXHV������������������������������� ��
� )LOWHUV�������������������������������������������������������������������� ��
� � &RDUVH�ÀOWHUV���������������������������������������������������� ��
� � )DXFHW��XQGHU�VLQN��DQG�SLWFKHU�W\SH�ÀOWHUV������ ��
� :KDW�LV�WKH�EHVW�V\VWHP�IRU�\RX"�������������������������� ��
�
��� :DWHU�7HVWLQJ������������������������������������������������������� ��
� :DWHU�WHVWLQJ³D�VQDSVKRW�LQ�WLPH������������������������ ��
� +RZ�WR�JHW�ZDWHU�WHVWHG����������������������������������������� ��
� 0LFURELRORJLFDO�WHVWLQJ����������������������������������������� ��
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� � +HWHURWURSKLF�EDFWHULD�������������������������������������� ��
� ,QRUJDQLF�FRQWDPLQDQW�WHVWLQJ������������������������������� ��
� 2WKHU�ZDWHU�WHVWLQJ������������������������������������������������ ��
� 2WKHU�RUJDQLF�FKHPLFDOV���������������������������������������� ��
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� 7XUELGLW\���������������������������������������������������������������� ��
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��� )LUHÀJKWLQJ�&RQFHUQV����������������������������������������� ��

1RWHV�DQG�5HIHUHQFHV����������������������������������������������� ��

3XPS�6\VWHPV�IRU�5DLQZDWHU�&DWFKPHQW�������������� ��
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0DQ\�VRXUFHV�RI�SROOXWLRQ�FDQ�DIIHFW�UDLQZDWHU�FDWFKPHQW�V\VWHPV��$�IHZ�RI�WKH�FRQWDPLQDWLRQ�SUREOHPV�\RX�QHHG�WR�FRQVLGHU�ZKHQ�OLYLQJ�RQ�
UDLQZDWHU�FDWFKPHQW�DUH�LOOXVWUDWHG�LQ�WKLV�GUDZLQJ��)HZ�RI�WKHVH�SUREOHPV�DUH�LQVXUPRXQWDEOH��:LWK�DZDUHQHVV��SODQQLQJ��DQG�JRRG�FDWFKPHQW�
V\VWHP�PDQDJHPHQW�SUDFWLFHV��\RXU�ZDWHU�VXSSO\�FDQ�EH�LPSURYHG�

(UXSWLQJ�YROFDQRHV��ÀUHSODFHV��DQG�RWKHU�VRXUFHV�RI�FRPEXVWLRQ�SURGXFH�
VPRNH�DQG�IXPHV�FRQWDLQLQJ�SDUWLFXODWH�PDWWHU�WKDW�FDQ�ODQG�RQ�\RXU�URRI�DQG�
ZDVK�LQWR�\RXU�ZDWHU�VXSSO\��*DVVHV�IURP�WKHVH�VRXUFHV�DOVR�FDQ�FRPELQH�
ZLWK�PRLVWXUH�LQ�WKH�DWPRVSKHUH�WR�SURGXFH�DFLG�UDLQ�

7UHHV� DQG� VKUXEV� WKDW�
WRXFK� RU� RYHUKDQJ� WKH�
URRI�DQG�JXWWHUV�FDQ�FDXVH�
VHYHUDO� SUREOHPV�� 3ODQW�
GHEULV� FDQ� EORFN� JXWWHUV�
DQG�GRZQVSRXWV�VR�ZDWHU�
FDQҋW� JHW� WR� WKH� WDQN��
'HFRPSRVLQJ�RUJDQLF�PD�
WHULDOV�SURYLGH�QXWULHQWV�IRU�
PLFURRUJDQLVPV� DQG� FDQ�
WDLQW� WKH�ZDWHU�VR� WKDW� LWV�
FRORU� DQG� WDVWH� EHFRPH�
XQDSSHDOLQJ��3ODQWV� DOVR�
KRVW� LQVHFWV�� ELUGV�� DQG�
RWKHU� DQLPDOV� ZKRVH�
ZDVWHV� DQG� FRUSVHV� FDQ�
FRQWDPLQDWH� \RXU� ZDWHU�
VXSSO\��5DWV� LQ� SDUWLFXODU�
DUH� D� SRWHQWLDO� VRXUFH�
RI� GLVHDVH�� DQG� WKH\� DUH�
DGHSW�DW�JHWWLQJ�RQWR�URRIV�
YLD� EUDQFKHV� DQG� XWLOLW\�
ZLUHV��

%LUGV� GHOLJKW� LQ� WKH� EDWKV� IRUPHG�E\� VDJJLQJ�PHVK� WDQN� FRYHUV� RU�
EORFNHG�JXWWHUV��0DQ\�LQVHFWV��SDUWLFXODUO\�PRVTXLWRHV��ÀQG�WKHVH�SRROV�
SHUIHFW�IRU�EUHHGLQJ��+ROHV�LQ�WKH�FRYHU�DOORZ�FULWWHUV�GLUHFW�DFFHVV�WR�
\RXU�VWRUHG�ZDWHU��5RGHQWV�DQG�ODUJHU�DQLPDOV�VXFK�DV�FKLFNHQV�DQG�
FDWV�KDYH�IDOOHQ�WKURXJK�KROHV�LQ�WDQN�FRYHUV�DQG�GURZQHG��

8QFRQWUROOHG�WDQN�RYHUÁRZ�FDQ�XQGHUPLQH�D�
WDQNҋV�IRXQGDWLRQV��UHVXOWLQJ�LQ�HYHQWXDO�WDQN�
FROODSVH��7KLV�UXQRII�QHHGV�WR�EH�GLUHFWHG�WR�
DYRLG�FDXVLQJ�SUREOHPV�RQ�\RXU�SURSHUW\�RU�
\RXU�QHLJKERUVҋ�

$JULFXOWXUDO� ÀHOGV� QHDUE\� FDQ� EH�
VRXUFHV�RI�SHVWLFLGH�GULIW� LI�VSUD\V�
DUH�DSSOLHG�LQFRUUHFWO\��

'RZQVSRXWV� WKDW� DUH� QRW� SURSHUO\� GHVLJQHG�KROG�ZDWHU�
EHWZHHQ� UDLQV�� 7KLV� ZDWHU� LV� QRW� DIIHFWHG� E\� ZDWHU�
SXULÀFDWLRQ�WUHDWPHQWV�DSSOLHG�WR�WKH�WDQN��DQG�LW�VWDJQDWHV�
ZKLOH�ZDLWLQJ�IRU�WKH�QH[W�UDLQ�WR�ÁXVK�LW�LQWR�WKH�ZDWHU�VXSSO\�

:DWHU�SROOXWLRQ�KD]DUGV�IRU�UDLQZDWHU�FDWFKPHQW�V\VWHPV
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%XLOGLQJ�PDWHULDOV
7KH�NH\�WR�FKRRVLQJ�EXLOGLQJ�PDWHULDOV�IRU�D�UDLQZDWHU�
FDWFKPHQW�V\VWHP�LV�WR�VHOHFW�DQG�XVH�PDWHULDOV�WKDW�ZLOO�
QRW�OHDFK�WR[LQV�LQWR�WKH�ZDWHU�XQGHU�HLWKHU�QRUPDO�RU�DFLG�
UDLQ� FRQGLWLRQV��7KH�PDWHULDO� VKRXOG�EH�ERWK�QRQWR[LF�
DQG�LQHUW��QRQOHDFKLQJ���$FLG�UDLQ��ZKLFK�LV�SURGXFHG�LQ�
+DZDL¶L�DV�UDLQ�PL[HV�ZLWK�YROFDQLF�HPLVVLRQV��FDXVHV�
FHUWDLQ�PHWDOV�DQG�RWKHU�PDWHULDOV� WR�OHDFK�PXFK�PRUH�
WKDQ�QRUPDO�UDLQ�ZRXOG��7KH�PRUH�DFLGLF�WKH�UDLQ�DW�\RXU�
ORFDWLRQ��WKH�PRUH�OLNHO\�\RX�DUH�WR�KDYH�D�SUREOHP�ZLWK�
FKHPLFDOV�OHDFKLQJ�IURP�PDWHULDOV�WKH�ZDWHU�WRXFKHV�

5RRÀQJ
,GHDOO\��RQO\�PDWHULDOV�DSSURYHG�E\�WKH�)RRG�DQG�'UXJ�
$GPLQLVWUDWLRQ�RU� WKH�1DWLRQDO�6DQLWDWLRQ�)RXQGDWLRQ�
ZRXOG�EH�XVHG� WR� FDWFK�GULQNLQJ�ZDWHU��7KH�1DWLRQDO�
6DQLWDWLRQ�)RXQGDWLRQ�KDV�DSSURYHG�WKH�XVH�RI�HODVWR�
PHULF�FRDWLQJV�IRU�FDWFKPHQW�VXUIDFHV��7KHUH�DUH�DOVR�
HSR[\�FRDWLQJV�IRU�GULQNLQJ�ZDWHU�XVH�WKDW�FDQ�EH�SDLQWHG�
RYHU�D�VXUIDFH��EXW�WKHVH�FRDWLQJV�DUH�YHU\�H[SHQVLYH��
KDYH�DQ�HIIHFWLYH�OLIH�VSDQ�RI�RQO\�DERXW�VHYHQ�\HDUV��
DQG�ZHUH�PDGH�IRU�FRDWLQJ�WKH�LQWHULRU�RI�WDQNV�UDWKHU�
WKDQ�URRIV�DQG�JXWWHUV�
� 7KH�PRVW� FRPPRQ� W\SH� RI� URRÀQJ�PDWHULDO� XVHG�
IRU�ZDWHU�FDWFKPHQW�LV�JDOYDQL]HG�PHWDO�WKDW�KDV�EHHQ�
SDLQWHG�RU�HQDPHOHG�ZLWK�D�QRQWR[LF�SDLQW��6RPH�SDLQW�
FRPSDQLHV�KDYH�SDLQWV�WKDW�KDYH�EHHQ�DSSURYHG�IRU�́ LQ�
FLGHQWDO�FRQWDFWµ�RI�SRWDEOH�ZDWHU��,Q�RWKHU�ZRUGV��WKHVH�
FRXOG�EH�XVHG�RQ�D�URRI�RU�JXWWHU�EXW�QRW�LQVLGH�D�WDQN��
2WKHU�PDWHULDOV�WKDW�FRXOG�EH�XVHG�DUH�FRQFUHWH��WHUUDFRWWD�
WLOHV��VODWH��SRO\FDUERQDWH��DQG�ÀEHUJODVV�����3DLQW�XVHG�
RQ� WKH� URRÀQJ�PDWHULDO� VKRXOG�QRW�FRQWDLQ� IXQJLFLGHV�
RU�RWKHU�SRLVRQV�WKDW�FRXOG�OHDFK�LQWR�WKH�ZDWHU��0DWHUL�

DOV�FRQWDLQLQJ�OHDG�VKRXOG�QRW�EH�XVHG�DQ\ZKHUH�LQ�WKH�
FDWFKPHQW�V\VWHP��/HDG�LV�D�VHULRXV�SUREOHP�ZLWK�ROGHU�
KRPHV�EHFDXVH�QRW�RQO\�WKH�SDLQW�EXW�DOVR�QDLOV��ÁDVK�
LQJV��VROGHUV��DQG�JXWWHUV�FRXOG�FRQWDLQ�OHDG��/HDG�EDVHG�
SDLQW�ZDV�QRW�PDQXIDFWXUHG�LQ�WKH�8QLWHG�6WDWHV�DIWHU�
������EXW�WKHVH�SDLQWV�ZHUH�VWLOO�LQ�FLUFXODWLRQ�DIWHU�WKDW�
WLPH��VR�LI�\RXU�KRPH�LV�DQ�ROGHU�KRPH�LW�ZRXOG�EH�ZLVH�
WR�KDYH�WKH�SDLQW�FKHFNHG��6LPSOH��LQH[SHQVLYH�WHVW�NLWV�
FDQ�EH�SXUFKDVHG�DW�ORFDO�KDUGZDUH�VWRUHV�WR�WHVW�SDLQW�RU�
VXUIDFHV�IRU�OHDG��,Q�DGGLWLRQ�WR�OHDG��DYRLG�XVLQJ�URRIV�
WKDW�FRQWDLQ�XQFRYHUHG�JDOYDQL]HG�PHWDO��]LQF��DVEHVWRV�
�ZKLFK�FDQ�EH�PL[HG�LQWR�FRQFUHWH�WLOHV���WDU��DVSKDOW��RU�
SHVWLFLGH�WUHDWHG�ZRRG��
� :LWK�D�QHZ�URRI��DOZD\V�GLYHUW�UDLQIDOO�DZD\�IURP�WKH�
FDWFKPHQW�V\VWHP�IRU�WKH�ÀUVW�IHZ�UDLQIDOOV��/HW�WKH�URRI�
ULQVH�RII�DQG�ZHDWKHU�D�ELW�EHIRUH�DWWDFKLQJ�WKH�JXWWHU�V\V�
WHP�WR�WKH�WDQN��7KH�ÀUVW�UDLQV�ZLOO�KHOS�ÁXVK�DZD\�GXVW�
DQG�GHEULV�VXFK�DV�PHWDO�VKDYLQJV�IURP�WKH�QHZ�EXLOGLQJ�
PDWHULDOV�DQG�NHHS�WKHVH�PDWHULDOV�RXW�RI�\RXU�WDQN��1HZ�
SDLQW��HVSHFLDOO\�DFU\OLF�SDLQW��FRXOG�OHDFK�VXEVWDQFHV�VXFK�
DV�GHWHUJHQW�LQWR�WKH�WDQN�WKDW�FRXOG�FDXVH�WKH�ZDWHU�WR�
IURWK�����%HIRUH�FRQQHFWLQJ�\RXU�WDQN��FDWFK�VRPH�UXQRII�
LQ�D�MDU�DQG�FKHFN�WR�VHH�LI�WKH�IURWKLQJ�KDV�VWRSSHG�
� ,Q�GHVLJQLQJ�D�URRI�IRU�FDWFKPHQW�SXUSRVHV��NHHS�LWV�
SLWFK�UHODWLYHO\�ORZ�WR�PD[LPL]H�WKH�DPRXQW�RI�ZDWHU�
WKDW�JHWV�LQWR�\RXU�JXWWHU��$�VWHHS�URRI�FDQ�FDXVH�ZDWHU�
WR�VSODVK�RXW�RI�WKH�JXWWHU�

*XWWHUV
/LNH�URRIV��JXWWHUV�VKRXOG�EH�PDGH�RI�LQHUW�PDWHULDOV��
0RVW�FRPPHUFLDOO\�LQVWDOOHG�JXWWHUV�LQ�+DZDL¶L�DUH�PDGH�
RI�VHDPOHVV�DOXPLQXP��$OVR��D�QXPEHU�RI�VWRUHV�FDUU\�
39&�RU�SODVWLF�JXWWHUV��/LNH�URRIV��WKH�JXWWHU�PDWHULDOV�

6HFWLRQ��

:DWHU�&ROOHFWLRQ
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VKRXOG�EH�DV�LQHUW�DV�SRVVLEOH��&RSSHU��IRU�H[DPSOH��LV�
QRW�D�JRRG�FKRLFH�IRU�D�JXWWHU�
� :KHQ� LQVWDOOLQJ� JXWWHUV��PDNH� VXUH� WKDW� WKHUH� LV� D�
VOLJKW�FRQWLQXRXV�GRZQZDUG�VORSH�WRZDUG�WKH�FDWFKPHQW�
WDQN��/RZ�DUHDV�WKDW�FDXVH�D�EDFNÁRZ�RU�SXGGOLQJ�PXVW�
QRW�EH�DOORZHG��6WDQGLQJ�ZDWHU�FDQ�FROOHFW�LQVHFWV��DWWUDFW�
DQLPDOV�� DQG� FDWFK�RUJDQLF�PDWHULDOV�� VXFK� DV� OHDYHV��
'HFD\LQJ�RUJDQLF�PDWHULDO�FDQ�UXLQ�WKH�WDVWH�DQG�FRORU�
RI�WKH�ZDWHU�DQG�FDXVH�KHDOWK�SUREOHPV�

6FUHHQV
2QH�PHWKRG�WR�NHHS�ODUJH�GHEULV�VXFK�DV�OHDYHV�RXW�RI�
\RXU�FDWFKPHQW�V\VWHP�LV�WR�SODFH�VFUHHQV�RYHU�WKH�JXW�
WHUV��7KH�VFUHHQV�WKHQ�KDYH�WR�EH�PDLQWDLQHG�WR�UHPRYH�
DQ\� EXLOG�XS� RI� GHEULV� WKDW�ZRXOG� EORFN�ZDWHU� IURP�
HQWHULQJ�WKH�JXWWHU��
� ,W�KDV�EHHQ�VXJJHVWHG�WKDW�VFUHHQV�EH�SODFHG�DW�DQ�DQJOH�
VR�WKDW�OHDYHV�DQG�RWKHU�WKLQJV�FDXJKW�RQ�WKH�VFUHHQV�ZLOO�
VOLGH�RII��+RZHYHU��PRVW�JXWWHU�V\VWHPV�KDYH�RXWHU�OLSV�
WKDW�DUH�WRR�KLJK�WR�DFFRPPRGDWH�VXFK�DQ�DQJOH��9DUL�
RXV�W\SHV�RI�JXWWHU�QHWWLQJ�DQG�VFUHHQLQJ�DUH�DYDLODEOH��
VRPH�DUFK�RYHU�WKH�JXWWHUV��ZKLFK�DOORZV�JUHDWHU�DFFHVV�
IRU�ZDWHU�ZKHQ�OHDYHV�JHW�FDXJKW�DURXQG�WKH�VLGHV��EXW�
WKHVH�W\SHV�VWLOO�KDYH�WR�EH�FOHDQHG�UHJXODUO\�
� 6RPH�SHRSOH�EORFN�WKH�GRZQVSRXWV�ZLWK�VFUHHQV��7KLV�
FDWFKHV�ODUJH�GHEULV��EXW�OLNH�DOO�RWKHU�VFUHHQV��UHJXODU�
FOHDQLQJ� LV� QHHGHG� WR� SUHYHQW� FORJJLQJ��0RVW� KRPHV�
KDYH�PXOWLSOH�GRZQVSRXWV��VR�WKLV�FOHDQLQJ�PD\�UHTXLUH�
D�ORW�RI�HIIRUW��%HIRUH�VFUHHQLQJ�JXWWHUV�RU�GRZQVSRXWV��
GHFLGH�LI�\RX�DUH�ZLOOLQJ�WR�FOHDQ�WKH�VFUHHQV�UHJXODUO\��
SHUKDSV�DV�RIWHQ�DV�HYHU\�WZR�ZHHNV��GHSHQGLQJ�RQ�WKH�
VHDVRQ�DQG�QHDUE\�YHJHWDWLRQ�
� 6RPH� KRPHRZQHUV� XVH� NQHH�KLJK� VWRFNLQJV� DV�
ODUJH�SDUWLFOH�ÀOWHUV��7KH\� WLH� WKHP�RQ� WKH� HQG�RI� WKH�
GRZQVSRXW��MXVW�EHIRUH�WKH�ZDWHU�HQWHUV�WKH�WDQN��7KLV�
FDWFKHV�D�ORW�RI�GHEULV��DQG�ZKLOH�LW�LV�LQH[SHQVLYH��WKH�
VWRFNLQJ�PXVW� EH� FKHFNHG� DQG� FKDQJHG� UHJXODUO\�� ,W�
ZRXOG�EH�DGYLVDEOH�WR�JOXH�D�OLS�RQWR�WKH�HQG�RI�WKH�SLSH�
RU�ÀQG�D�ZD\�WR�IDVWHQ�WKH�VWRFNLQJ�RQ�VHFXUHO\��:KHQ�
WKH�VRFNV�JHW�KHDY\�ZLWK�GHEULV�RU�VXEMHFWHG�WR�D�ORW�RI�
ZDWHU�SUHVVXUH��WKH\�FDQ�FRPH�RII�WKH�SLSH�DQG�HQG�XS�
LQ�WKH�ERWWRP�RI�WKH�WDQN��:KLOH�HIIHFWLYH�LQ�FROOHFWLQJ�
GHEULV��WKH�GRZQVLGH�RI�WKLV�WHFKQLTXH�LV�WKDW�ZKDWHYHU�
FRQWDPLQDQWV�DUH�RQ�WKH�OHDYHV�RU�VWLFNV�DUH�VWLOO�ZDVKHG�
LQWR�WKH�WDQN���
� /HDI�VFUHHQV�WKDW�ÀW�LQWR�WKH�GRZQVSRXW�UDWKHU�WKDQ�
RYHU�WKH�JXWWHUV�FDQ�EH�LQVWDOOHG�ORZ�HQRXJK�WR�EH�FOHDQHG�

$�VFUHHQ�RYHU�D�URRI�JXWWHU�NHHSV�ODUJH�GHEULV�RXW�RI�WKH�VWRUDJH�
WDQN��6FUHHQV� UHTXLUH� IUHTXHQW�PDLQWHQDQFH� WR�NHHS�GHEULV�
IURP�SLOLQJ�XS�DQG�EORFNLQJ�WKHP��EXW�WKH\�GRQҋW�SUHYHQW�VPDOO�
SDUWLFOHV�IURP�EHLQJ�ZDVKHG�LQWR�WKH�WDQN��

E\�KDQG�RU�ZLWK�D�EURRP�WR�EUXVK�GHEULV�RII��7KHUH�DUH�
PDQ\�YDULHWLHV� RI� FRPPHUFLDO� GRZQVSRXW� VFUHHQV�� RU�
\RX� FRXOG�PDNH� \RXU� RZQ��6RPH�ZDWHU�PD\�EH� ORVW�
ZKHQ�LW�VSODVKHV�RII�WKH�VFUHHQ��EXW�XQOHVV�\RX�DUH�LQ�D�
YHU\�GU\�DUHD�ZKHUH�HYHU\�GURS�FRXQWV��WKLV�VKRXOG�QRW�
EH�D�SUREOHP��0DNH�VXUH�WKH�GRZQVSRXW�OHDI�VFUHHQ�LV�
LQVWDOOHG�KLJKHU�WKDQ�WKH�WDQN��
� &RPELQLQJ�D�OHDI�VFUHHQ�DQG�D�ÀUVW�ÁXVK�GLYHUWHU�LV�
D�UHFRPPHQGHG�SUDFWLFH��EHFDXVH�WKH�VFUHHQ�HOLPLQDWHV�
ODUJHU�GHEULV�EHIRUH�LW�KDV�D�FKDQFH�WR�JHW�LQWR�WKH�WDQN�
DQG�GHFRPSRVH��DQG�WKH�GLYHUWHU�HOLPLQDWHV�WKH�FRQFHQ�
WUDWHG�DPRXQW�RI�PLFURRUJDQLVPV�WKDW�LV�ZDVKHG�RII�WKH�
FDWFKPHQW�VXUIDFH�DV�UDLQIDOO�EHJLQV��

'RZQVSRXW�VFUHHQV�DOVR�SUHYHQW�ODUJH�GHEULV�IURP�UHDFKLQJ�
WKH� WDQN��7KHVH�DUH�HDVLHU� WR�NHHS�FOHDQ�EHFDXVH� WKH\�DUH�
XVXDOO\�ZLWKLQ� UHDFK�DQG� FOHDQLQJ� WKHP�GRHV�QRW� UHTXLUH� D�
ODGGHU��$�WLOWHG�VFUHHQ��DV�LOOXVWUDWHG��DOORZV�GHEULV�WR�VOLGH�RII�
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)LUVW�ÁXVK�GLYHUWHUV
$�ÀUVW�ÁXVK�GLYHUWHU�LV�D�GHYLFH�SODFHG�EHWZHHQ�WKH�URRI�
JXWWHU�DQG�WKH�VWRUDJH�WDQN�WKDW�DOORZV�PRVW�RI�WKH�GXVW�
DQG�GHEULV�DFFXPXODWHG�RQ�WKH�URRI�EHWZHHQ�UDLQIDOOV�WR�
EH�GLYHUWHG�DZD\�IURP�WKH�VWRUDJH�WDQN��7HVWV�KDYH�VKRZQ�
WKLV�LQLWLDO�ÁRZ�RI�ZDWHU�WR�EH�WKH�PRVW�FRQWDPLQDWHG��
$PRQJ� WKH� FRQWDPLQDQWV� WKDW� FDQ� EH�ZDVKHG�RII� WKH�
URRI�GXULQJ�WKH�ÀUVW�SDUW�RI�D�UDLQIDOO�DUH�ELUG�DQG�DQLPDO�
GURSSLQJV��GXVW��YROFDQLF�SDUWLFOHV��PROGV��DQG�SROOHQ��
$IWHU�WKH�ÀUVW�ÁXVK�RI�ZDWHU�LV�GLYHUWHG��WKH�UHVW�RI�WKH�
UDLQIDOO�ZLOO�ÁRZ�LQWR�WKH�WDQN��,Q�GU\�DUHDV��WKH�LQLWLDO�
UXQRII�IURP�D�ÀUVW�ÁXVK�GLYHUWHU�FDQ�EH�VWRUHG�VHSDUDWHO\�
IRU�DSSURSULDWH�XVHV��UDWKHU�WKDQ�DOORZHG�WR�UXQ�RII�
� )LUVW�ÁXVK�GLYHUVLRQ�GHYLFHV�DUH�DYDLODEOH�FRPPHU�
FLDOO\�RU�FDQ�HDVLO\�EH�EXLOW��
� 2QH�SRVVLEOH�ÀUVW�ÁXVK�GLYHUWHU�EHJLQV�ZLWK�D�7�MRLQW��
SODFHG�HLWKHU�LQ�WKH�SLSH�OHDGLQJ�WR�WKH�VWRUDJH�WDQN�RU�DW�
WKH�GRZQVSRXW��)URP�WKLV�7�MRLQW��D�OHQJWK�RI�SLSH�GURSV�
GRZQ�DQG�HQGV�LQ�D�VFUHZ�FORVXUH��7KLV�OHQJWK�RI�SLSH�
LV�ÀOOHG�ÀUVW�ZLWK�WKH�ÀUVW�ZDVK�RI�ZDWHU�IURP�WKH�URRI�
DQG� LWV� ORDG�RI� FRQWDPLQDQWV��2QFH� WKH�SLSH� LV�ÀOOHG��
ZDWHU�ÁRZV�LQWR�WKH�WDQN��$�EHQG�LQ�WKH�SLSH�KLQGHUV�WKH�
FRQWDPLQDWHG�ZDWHU�IURP�EDFN�ÁXVKLQJ�LQWR�WKH�WDQN��$�
GUDLQDJH�KROH�FDQ�EH�GULOOHG�DERYH�WKH�VFUHZ�FORVXUH�WR�
DOORZ�VORZ�GUDLQDJH�RI�ZDWHU��VR�WKDW�WKH�SLSH�HPSWLHV�E\�
WKH�QH[W�UDLQIDOO��7KH�VFUHZ�FDS�LV�SHULRGLFDOO\�UHPRYHG�

WR� FOHDQ�RXW� OHDYHV� DQG�RWKHU�PDWHULDOV��9DULRXV� FRQ�
ÀJXUDWLRQV�DUH�SRVVLEOH�WR�LQFUHDVH�WKH�GHYLFH·V�DELOLW\�
WR�WUDS�GHEULV��GUDLQ�DV�FRPSOHWHO\�DV�SRVVLEOH��SUHYHQW�
FORJJLQJ�RI�WKH�GUDLQ�KROH��DQG�PLQLPL]H�EDFNÁRZ�LQWR�
WKH�VWRUDJH�V\VWHP�
� (YHU\RQH·V�V\VWHP�LV�GLIIHUHQW��DQG�WKHUH�DUH�PDQ\�
ZD\V�WR�FKDQJH�WKH�GHVLJQ�RI�D�ÀUVW�ÁXVK�GLYHUWHU�WR�ÀW�
\RXU�V\VWHP��:KHQ�GRZQVSRXWV�PHHW�XQGHUJURXQG�DQG�
WKHQ�MRLQ�WR�JR�XS�DQG�RYHU�WKH�WRS�RI�WKH�WDQN��D�V\VWHP�
FRXOG�EH�PDGH�OLNH�WKH�RQH�SLFWXUHG�KHUH��7KH�GUDLQDJH�
KROHV�VKRXOG�QRW�EH�ORFDWHG�QHDU�WKH�WDQN��EHFDXVH�\RX�
GRQ·W�ZDQW�WKH�ZDWHU�WR�XQGHUPLQH�WKH�WDQN�IRXQGDWLRQ��
7KHUH�DUH�V\VWHPV�WKDW�SXW�VPDOO�GLYHUWHUV�RQ�HDFK�GRZQ�
VSRXW��'LYHUVLRQ� V\VWHPV� FDQ� JHW� TXLWH� VRSKLVWLFDWHG�
DQG� IDQF\��7KH\� LQFOXGH�ÁRDWLQJ�EDOO�YDOYHV� WKDW� VWRS�
ZDWHU�IURP�EDFN�ÁRZLQJ��WDQNV�WKDW�KROG�H[FHVV�ZDWHU��
HWF���EXW�HYHQ�D�VLPSOH�V\VWHP�ZLOO�UHGXFH�WKH�DPRXQW�
RI�FRQWDPLQDQWV�JHWWLQJ�LQWR�WKH�WDQN�
� 7KHUH� DUH�PXOWLSOH� VWXGLHV� RQ� ÀUVW�ÁXVK� GHYLFHV��
:KLOH�DOO�FODLP�WKDW�D�ÀUVW�ÁXVK�GLYHUWHU�LV�DQ�HIIHFWLYH�
ZD\�WR�GHFUHDVH�FRQWDPLQDWLRQ��WKHUH�DUH�ZLGHO\�YDU\�
LQJ�RSLQLRQV�RQ�KRZ�PXFK�ZDWHU�WR�GLYHUW��*HQHUDOO\��
WKH� GLUWLHU� WKH� HQYLURQPHQW� �XUEDQ�� GXVW\�� LQGXVWULDO���

7KLV�VLPSOH�DQG� LQH[SHQVLYH�ÀUVW�ÁXVK�GLYHUWHU� LV�D�SDVVLYH�
GHYLFH��39&�SLSH�GURSV�IURP�WKH�GRZQVSRXW��EHIRUH�WKH�ZDWHU�
WDQN��WKLV�FDQ�DOVR�ZRUN�RQ�D�8�VKDSHG�GRZQVSRXW�V\VWHP���
7KH�SLSH�KDV�D�VPDOO�KROH�QHDU�WKH�VFUHZ�FORVXUH�DW�WKH�HQG��
7KH�KROH� OHWV�ZDWHU� VORZO\�GUDLQ�EHWZHHQ� UDLQV��7KH�VFUHZ�
FORVXUH� FDQ� EH� RSHQHG� SHULRGLFDOO\� WR� UHPRYH� OHDYHV� DQG�
RWKHU�GHEULV��$�EHQG�LQ�WKH�SLSH�UHGXFHV�EDFN�ÁXVKLQJ�RQFH�
WKH�SLSH�LV�ÀOOHG��7KH�OHQJWK�RI�WKH�SLSH�DORQJ�WKH�JURXQG�FDQ�
YDU\�DFFRUGLQJ�WR�WKH�DPRXQW�RI�ZDWHU�\RX�ZDQW�WR�GLYHUW��

7KLV�GRZQVSRXW�V\VWHP�FRPHV�WR�WKH�WDQN�XQGHU�WKH�JURXQG��
WKHQ�JRHV�XS�DQG�RYHU� WKH� VLGH�RI� WKH� WDQN��7KH� ÀUVW�ÁXVK�
GLYHUWHU�LV�FRQQHFWHG�ZLWK�D�<�MRLQW�DQG�UXQV�RII�WR�WKH�OHIW��ZKHUH�
LW�HQGV�ZLWK�D�VFUHZ�FDS��RXW�RI�VLJKW�LQ�WKH�SKRWR���7KHUH�LV�D�
VPDOO�GUDLQDJH�KROH�GULOOHG�RQ�WKH�WRS�RI�WKH�SLSH�DERXW�D�IRRW�
IURP�WKH�VFUHZ�FDS�HQG�
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WKH�PRUH�ZDWHU�\RX�VKRXOG�GLYHUW��)LJXUHV�UDQJH�IURP�
GLYHUWLQJ����WR����JDOORQV�SHU������VTXDUH�IHHW�RI�URRI�
VSDFH����

'RZQVSRXWV
7KH�SLSHV�WKDW�FDUU\�ZDWHU�IURP�WKH�JXWWHU�WR�WKH�VWRUDJH�
WDQN�VKRXOG�KDYH�D�FRQWLQXRXV�GRZQZDUG�VORSH�IURP�WKH�
URRI�WR�WKH�WDQN��7KHUH�VKRXOG�QRW�EH�DQ\�VHFWLRQV�ZKHUH�
WKH�ZDWHU�SRROV�RU�GRHV�QRW�GUDLQ�FRPSOHWHO\��:DWHU�WKDW�
GRHV�QRW�GUDLQ�RXW�RI� WKH�SLSHV� FDQ� VWDJQDWH�EHWZHHQ�
UDLQV��%HFDXVH�PRVW�KRPHV�ZLWK�FDWFKPHQW�V\VWHPV�LQ�
+DZDL¶L�KDYH�WKH�WDQNV�VLWXDWHG�DZD\�IURP�WKH�KRXVH��
VRPH�V\VWHPV�DUH�GHVLJQHG�VR�WKDW�WKH�GRZQVSRXWV�PHHW�
DQG�FURVV�IURP�WKH�KRXVH�WR�WKH�WDQN��RQ�RU�XQGHU�WKH�
JURXQG��WKHQ�JR�XS�DQG�LQWR�WKH�WDQN��7KLV�LV�XQGHVLUDEOH��
EHFDXVH�ZDWHU�VWDQGV�LQ�WKH�SLSHV�EHWZHHQ�UDLQ�HYHQWV��
,W�ZRXOG�EH�EHWWHU�LI�WKH�GRZQVSRXW�ZHQW�GLUHFWO\�LQWR�
WKH�WDQN��EXW�WKLV�LV�QRW�DOZD\V�SRVVLEOH��,I�\RX�KDYH�D�
V\VWHP�OLNH�WKLV��\RX�FRXOG�SXW�D�GLYHUWHU�DW�WKH�ERWWRP�RI�
WKH�SLSH��MXVW�EHIRUH�WKH�SLSH�JRHV�XS�DQG�RYHU�WKH�WDQN��
7KLV�GLYHUWHU�ZRXOG�GUDLQ�WKH�ZKROH�OLQH�EHWZHHQ�UDLQV��
7KHUH�QHHGV�WR�EH�HQRXJK�VORSH�VR�WKDW�WKH�ZDWHU�GUDLQV�
FRPSOHWHO\��)RU�VRPH�SURSHUWLHV��WKLV�ZRXOG�EH�GLIÀFXOW��
$�GLYHUWHU�FDQ�DOVR�EH�SODFHG�DW�WKH�WRS�RI�WKH�SLSH��MXVW�
EHIRUH�WKH�LQOHW�WR�WKH�WDQN��7KLV�UHTXLUHV�HQRXJK�GLYHU�
VLRQ�FDSDFLW\�WR�GLYHUW�DOO�WKH�VWDQGLQJ�ZDWHU��SOXV�WKH�
ÀUVW�URRI�ÁXVK�

:DWHU�XVH
%HIRUH�\RX�EXLOG�D�ZDWHU�VWRUDJH�WDQN��\RX�QHHG�WR�NQRZ�
VRPH�EDVLFV�DERXW�KRZ�PXFK�ZDWHU�\RX�ZLOO�XVH��7KH�
WKUHH�IDFWRUV�WKDW�GHWHUPLQH�WKH�VL]H�RI�WDQN�QHHGHG�WR�
PHHW�\RXU�ZDWHU�QHHGV�DUH�
�� WKH�QXPEHU�RI�SHRSOH�XVLQJ�WKH�ZDWHU
�� WKH�UDLQIDOO
�� WKH�GLPHQVLRQV�RI�WKH�V\VWHP·V�FDWFKPHQW�VXUIDFH��

� +RZ�PDQ\�SHRSOH�DUH�LQ�\RXU�KRXVHKROG�XVLQJ�WKH�
ZDWHU"�'RQ·W�IRUJHW�WR�FRQVLGHU�YLVLWRUV�LI�\RX�KDYH�D�ORW�
RI�WKHP��+HDY\�XVH�RI�D�GLVKZDVKHU�DQG�ZDVKLQJ�PD�
FKLQH�FDQ�DOVR�XVH�XS�D�ORW�RI�ZDWHU��6RPH�VRXUFHV�VWDWH�
WKDW�WKH�DYHUDJH�SHUVRQ�XVHV�DERXW�����JDOORQV�RI�ZDWHU�
HDFK�GD\�����6WXGLHV�GRQH�LQ�+DZDL¶L�LQ������IRXQG�WKDW�
IDPLOLHV�OLYLQJ�RQ�UDLQZDWHU�FDWFKPHQW�V\VWHPV�DUH�PXFK�
PRUH�FRQVHUYDWLYH�LQ�WKHLU�ZDWHU�XVH�DQG�DYHUDJH�FORVHU�
WR���²���JDOORQV�SHU�GD\��HYHQ�OHVV�GXULQJ�GU\�SHULRGV�
����$QRWKHU�VWXG\�HVWLPDWHG�WKDW�D�W\SLFDO�IDPLO\�RI�IRXU�
XVLQJ�UDLQZDWHU�FDWFKPHQW�ZLOO�XVH�DERXW�����JDOORQV�D�
GD\�LQ�WKH�IROORZLQJ�PDQQHU����

� 3XUSRVH� *DOORQV�SHU�GD\�
� FRRNLQJ�GLVKZDVKLQJ� ��
�� ODXQGU\� ��
�� EDWKLQJ� ��
�� ÁXVKLQJ� ��

7KH�8�VKDSHG�GRZQVSRXW�WR�WDQN�FRQÀJXUDWLRQ�DW�OHIW�LV�W\SLFDO�EXW�XQGHVLUDEOH��7KH�SLSH�UXQV�GRZQ�IURP�WKH�URRI��DFURVV�WKH�
JURXQG��WKHQ�XS�DQG�RYHU�WKH�WDQN��%HWZHHQ�UDLQV��ZDWHU�LV�OHIW�VWDQGLQJ�LQ�WKH�SLSH��,Q�WKH�V\VWHP�DW�ULJKW��WKH�GRZQVSRXW�LV�
FRPSOHWHO\�GUDLQHG�E\�JUDYLW\�
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,Q�WKLV�FDVH��ZLWK��������JDOORQV�RI�VWRUHG�ZDWHU��D�IDPLO\�
RI�IRXU�XVLQJ���²���JDOORQV�RI�ZDWHU�SHU�SHUVRQ�SHU�GD\�
ZRXOG�KDYH�HQRXJK�ZDWHU�IRU���²���GD\V�ZLWKRXW�UDLQ�

5DLQIDOO
,I�\RX�SODQ�RQ�OLYLQJ�LQ�DQ�DUHD�ZKHUH�\RX�PXVW�GHSHQG�
RQ�UDLQZDWHU�FDWFKPHQW��\RX�VKRXOG�ÀQG�RXW�LI�WKH�DUHD�
UHFHLYHV�HQRXJK�UDLQIDOO� WR�PHHW�\RXU�QHHGV�� ,Q�VRPH�
ORFDWLRQV�ZKHUH�QR�SXEOLF�ZDWHU�XWLOLWLHV�DUH�DYDLODEOH��
WKHUH�LV�QRW�HQRXJK�UDLQIDOO�WR�VXVWDLQ�D�KRXVHKROG��-XVW�
EHFDXVH�\RX�VHH�ZDWHU�WDQNV�LQ�D�QHLJKERUKRRG��GRQ·W�
DVVXPH� WKDW� HQRXJK�ZDWHU� LV� DYDLODEOH� IURP� UDLQIDOO��
,Q�VRPH�DUHDV�RI�WKH�LVODQG�RI�+DZDL¶L��VXFK�DV�2FHDQ�
9LHZ��WDQNV�DUH�XVHG�DV�PXFK�DV�IRU�VWRUDJH�RI�SXUFKDVHG��
WUXFNHG�LQ�ZDWHU�DV�WKH\�DUH�IRU�UDLQZDWHU�FROOHFWLRQ��
� <RX�KDYH�WR�SODQ�IRU�WKH�GU\�VHDVRQV�DQG�KDYH�HQRXJK�
ZDWHU�VWRUDJH�FDSDFLW\�WR�JHW�\RX�WKURXJK�WKHP��$OZD\V�
DOORZ�IRU�WKH�IDFW�WKDW�ZHDWKHU�FDQ�EH�XQSUHGLFWDEOH��DQG�
KDYH�D�FRQWLQJHQF\�SODQ�LQ�FDVH�\RX�GRQ·W�KDYH�HQRXJK�
ZDWHU�
� 7KH�WDEOH�RQ�SDJH����VKRZV�UDLQIDOO�GDWD�IRU�YDULRXV�
DUHDV�IRU�������ZKLFK�ZDV�D�UHODWLYHO\�GU\�\HDU��1RWH�
WKDW�WKH�DUHDV�KDYH�GLIIHUHQW�UDLQIDOO�SDWWHUQV��,W�LV�YHU\�
LPSRUWDQW�WR�XQGHUVWDQG�WKH�ZHDWKHU�SDWWHUQV�DQG�WKH�GU\�
VHDVRQV�WKDW�PLJKW�EH�H[SHFWHG��3ODQ�IRU�WKH�ZRUVW�FDVH��
QRW�IRU�WKH�DYHUDJH�

+RZ�PXFK�UDLQ�FDQ�\RX�FDWFK"
$�VTXDUH� IRRW� RI� KRUL]RQWDO� VXUIDFH� UHFHLYHV� DSSUR[L�
PDWHO\�������JDOORQV�RI�ZDWHU�ZLWK�HDFK�LQFK�RI�UDLQIDOO�
����6XUIDFHV�WKDW�VORSH��OLNH�\RXU�URRI��FDWFK�OHVV�ZDWHU�
SHU�VTXDUH�IRRW�RI�VXUIDFH�DUHD��6R�LW�LV�QRW�WKH�DUHD�RI�
URRI� VXUIDFH� WKDW�\RX�QHHG� WR�PHDVXUH��EXW� WKH� URRI·V�
´IRRWSULQW�µ� WKH� DUHD� RI� JURXQG� XQGHU� LW��7R� JHW� WKH�
HIIHFWLYH� VTXDUH� IRRWDJH� RI� \RXU� URRI� IRU� FDWFKPHQW�
SXUSRVHV��PHDVXUH� WKH�VLGHV�RI�\RXU�KRXVH�IURP�HDYH�
WR�HDYH��0XOWLSO\�WKH�OHQJWK�WLPHV�WKH�ZLGWK�WR�JHW�WKH�
VTXDUH�IRRWDJH�RI�WKH�FDWFKPHQW�VXUIDFH��0XOWLSO\�WKDW�
DPRXQW�WLPHV�������DQG�WR�ÀQG�WKH�WRWDO�JDOORQV�WKH�URRI�
FDQ�FDWFK�SHU�LQFK�RI�UDLQ��,I�RQO\�SDUW�RI�WKH�URRI�LV�XVHG�
IRU�FDWFKPHQW��FDOFXODWH�RQO\�IRU�WKDW�DUHD�
� )RU�H[DPSOH��DQ�+30������SDFNDJH�KRPH�LV����[����
IHHW��7KH�HDYHV�DGG���IHHW�RQ�DOO�VLGHV��VR�WKH�URRI�FRYHUV�
DQ�DUHD�RI����[����IHHW�

��ҋ��[����ҋ�� �������VTXDUH�IHHW�RI�FDWFKPHQW�DUHD
�����IW���[��������JDOORQV�RI�ZDWHU�SHU�LQFK�RI�UDLQ�� �
����������������JDOORQV�FDXJKW�SHU�LQFK�RI�UDLQ

7KLV� FDOFXODWLRQ�SURYLGHV� WKHRUHWLFDO� YDOXH�� D� JHQHUDO�
HVWLPDWH�RI�WKH�DPRXQW�\RXU�UDLQZDWHU�FDWFKPHQW�V\V�
WHP�FDQ�FDSWXUH��6RPH�UDLQ�ZLOO�HYDSRUDWH��VSODVK�RII��
RU�RYHUÁRZ�WKH�JXWWHUV��VRPH�ZDWHU�ZLOO�EH�ORVW�LI�\RX�
KDYH�D�ÀUVW�ÁXVK�GLYHUWHU��DQG�LI�LW�UDLQV�D�ORW��WKH�WDQN�
PD\�RYHUÁRZ��
� 2QFH�\RX�NQRZ�WKH�HIIHFWLYH�URRI�DUHD��WDNH�D�ORRN�DW�
WKH�UDLQIDOO�FKDUW��/HW·V�VD\�\RX�OLYH�LQ�0RXQWDLQ�9LHZ�
DQG�\RX�KDG�WR�JHW�WKURXJK�D�SHULRG�OLNH�)HEUXDU\�������
ZKHQ�RQO\������ LQFKHV�RI� UDLQ� IHOO��+RZ�PXFK�ZDWHU�
ZRXOG�WKDW�SURYLGH�IRU�\RXU�IDPLO\"�7KH�URRI�DUHD�FDO�
FXODWHG�DERYH�ZLOO�FDWFK�����JDOORQV�RI�ZDWHU�SHU�LQFK�
RI�UDLQ��,I������LQFKHV�RI�UDLQ�IDOOV��\RX�KDYH

� ����JDO��[�������LQFKHV�RI�UDLQ�� ���������JDOORQV�

$�IDPLO\�XVLQJ�����JDOORQV�RI�ZDWHU�SHU�GD\�IRU����GD\V�
ZRXOG�QHHG������JDOORQV�SHU�PRQWK��6R��WKH�UDLQIDOO�WKDW�
)HEUXDU\�ZRXOG�QRW�EH�HQRXJK��,Q�IDFW��ZLWK�D�V\VWHP�
FDSWXULQJ�����JDOORQV�SHU�LQFK�RI�UDLQ��WKDW�IDPLO\�ZRXOG�
QHHG�DW�OHDVW�����LQFKHV�RI�UDLQIDOO�WKDW�PRQWK�WR�PHHW�LWV�
ZDWHU�QHHGV������������� �������2I�FRXUVH��WKDW�FDOFXOD�
WLRQ�FRQVLGHUV�RQO\�RQH�PRQWK��DQG�LW�GRHVQ·W�WDNH�LQWR�
DFFRXQW�WKH�H[LVWHQFH�RI�VWRUHG�ZDWHU�DYDLODEOH�IRU�XVH��
� 7KH�QH[W�VWHS�LV�WR�FRQVLGHU�WKH�WDQN·V�VWRUDJH�FDSDF�
LW\��:H·YH�VHHQ�WKDW�WKHUH�ZRXOGQ·W�EH�HQRXJK�UDLQ�LQ�
WKDW�)HEUXDU\�LQ�0RXQWDLQ�9LHZ�IRU�DQ�DYHUDJH�IDPLO\�

ZLGWK�IXOO\�
JXWWHUHG ZLGWK�KDOI�

JXWWHUHG

OHQJWK

7R�FDOFXODWH�FDWFKPHQW�DUHD�RI�D�URRI�WKDW�LV�JXWWHUHG�RQO\�RQ�
RQH�VLGH��PXOWLSO\�WKH�OHQJWK�WLPHV�KDOI�WKH�ZLGWK��LI�LW�LV�IXOO\�
JXWWHUHG��XVH�WKH�WRWDO�ZLGWK��,W�LV�QRW�QHFHVVDU\�WR�PHDVXUH�
WKH�VORSLQJ�HGJH�RI�WKH�URRI�
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6��*OHQZRRG� ����� ����� � � � � ������ ������ ������ ����� ����� ������ 

6��.RQD� ����� �� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

:DLDNHD�6&'� ����� ����� ����� ������ ������ ����� ������ ������ ������ ������ ������ ������ ������

:DLNDORD� ����� ����� ����� ����� ����� ����� �� ����� ����� ����� ����� ����� ����

:DLNDORD�
%FK��5VUW�� ����� ����� �� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

�QR�GDWD
6RXUFH��1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��12$$�

0RQWKO\�UDLQIDOO��LQFKHV��GXULQJ������DW�VHOHFWHG�ORFDWLRQV�RQ�WKH�LVODQG�RI�+DZDLҊL
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RI�IRXU��+RZHYHU��LI�\RX�KDG�D�VWRUDJH�WDQN�WKDW�FRXOG�
KROG��������JDOORQV�RI�ZDWHU��\RX�ZRXOG�KDYH�HQRXJK�
VWRUHG�ZDWHU�WR�JHW�WKURXJK�PRUH�WKDQ�RQH�PRQWK�ZLWK�
D�VKRUWDJH�RI�UDLQIDOO��7KH�GULHU�\RXU�DUHD��DQG�WKH�PRUH�
VXEMHFW�LW�LV�WR�VHDVRQDO�GU\�SHULRGV��WKH�ODUJHU�WKH�WDQN�
QHHGHG�WR�JHW�WKURXJK�WKH�GU\�WLPHV��6RPH�DUHDV�DOZD\V�
JHW�SOHQW\�RI�UDLQ��DQG�VRPH�QHYHU�JHW�HQRXJK�QR�PDW�
WHU�KRZ�ELJ�WKH�VWRUDJH�WDQN�LV��)RU�H[DPSOH��LI�WKH�DUHD�
UHFHLYHV�����LQFKHV�RI�UDLQ�DQQXDOO\�EXW�LW�DOO�IDOOV�LQ�D�
SHULRG�RI�WKUHH�PRQWKV��\RX�KDG�EHWWHU�WKLQN�DERXW�DQ�
DOWHUQDWLYH�ZD\�WR�JHW�ZDWHU��
� ,Q�FRQVLGHULQJ�WKH�VL]H�RI�ZDWHU�WDQN�IRU�D�UDLQZDWHU�
FDWFKPHQW�V\VWHP��\RX�DOVR�VKRXOG�SODQ�WR�KDYH�H[WUD�
ZDWHU�VWRUDJH�IRU�ÀUH�SURWHFWLRQ��VHH�S�������,Q�IDFW��VRPH�
LQVXUDQFH�FRPSDQLHV�UHTXLUH�KRPHV�WR�KDYH�DW� OHDVW�D�
�������JDOORQ�WDQN��
� 7R�GHWHUPLQH�KRZ�PXFK�DFFHVVLEOH�ZDWHU�\RX�KDYH��
GRQ·W�MXVW�PHDVXUH�WKH�WDQN�KHLJKW��0HDVXUH�WKH�GHSWK�
RI�WKH�ZDWHU�IURP�WKH�ERWWRP�RI�WKH�XSWDNH�SLSH�WR�WKH�
EHJLQQLQJ�RI�WKH�RYHUÁRZ�SLSH��7KHQ�GR�WKH�FDOFXODWLRQV�
EHORZ���:KHQ�PHDVXULQJ�WDQN�YROXPH�IRU�WKH�SXUSRVH�
RI�FDOFXODWLQJ�ZDWHU�SXULÀFDWLRQ�WUHDWPHQWV��\RX�QHHG�WR�
NQRZ�QRW�MXVW�DPRXQW�RI�DFFHVVLEOH�ZDWHU�EXW�WKH�WRWDO�
DPRXQW�RI�ZDWHU��LQFOXGLQJ�WKH�ZDWHU�EHORZ�WKH�LQWDNH�
SLSH��LQ�WKDW�FDVH��PHDVXUH�IURP�WKH�ERWWRP�RI�WKH�WDQN�
XS�WR�WKH�RYHUÁRZ�SLSH���
� )RU�D� URXQG� WDQN�� WDQN�GLDPHWHU� �IHHW�� �VTXDUHG��[�
GHSWK�RI�ZDWHU��IHHW��[�����JDOORQV�IRRW� �YROXPH��JDO�
ORQV���)RU�H[DPSOH��LI�\RXU�WDQN�PHDVXUHV���IHHW�DFURVV�
DQG�WKH�GHSWK�RI�ZDWHU�\RX�DUH�FDOFXODWLQJ�IRU�LV���IHHW�

���� �����[����� ����
����[�����[������� ���������JDOORQV�

� )RU�D�UHFWDQJXODU�WDQN��WDQN�OHQJWK��IHHW��[�WDQN�ZLGWK�
�IHHW��[�GHSWK�RI�ZDWHU��IHHW��[�����JDOORQV�IRRW� �YROXPH�
�JDOORQV���)RU�H[DPSOH��LI�\RXU�WDQN�LV���IHHW�VTXDUH�DQG�
WKH�ZDWHU�GHSWK�LV���IHHW��WKHQ�

���[�����[�����[������� �������JDOORQV�

� 2Q�SDJH����DUH�WZR�FKDUWV�WKDW�ZLOO�KHOS�\RX�GHWHU�
PLQH�WKH�DSSUR[LPDWH�XVDEOH�FDSDFLW\�RU�WRWDO�YROXPH�
RI�D�WDQN��5HPHPEHU�WR�PHDVXUH�ZDWHU�GHSWK�IURP�WKH�
LQWDNH�SLSH�WR�WKH�RYHUÁRZ�SLSH�LI�\RX�DUH�FDOFXODWLQJ�
DFFHVVLEOH�ZDWHU�FDSDFLW\�IRU�XVH�SXUSRVHV��PHDVXUH�IURP�
WKH�ERWWRP�RI�WKH�WDQN�WR�WKH�RYHUÁRZ�SLSH�LI�\RX�DUH�
FDOFXODWLQJ�WRWDO�ZDWHU�YROXPH�IRU�WUHDWPHQW�SXUSRVHV�

GHSWK�RI�DYDLODEOH�ZDWHU

ZDWHU�OHYHO
�KHLJKW�RI�RYHUÁRZ�
SLSH�RXWOHW�

OHYHO�RI�
LQWDNH�SLSH�
ERWWRP�

7R�FDOFXODWH�WKH�YROXPH�RI�DYDLODEOH�ZDWHU��PHDVXUH�IURP�WKH�
ZDWHU�VXUIDFH�WR�WKH�RSHQLQJ�RI�WKH�LQWDNH�SLSH��7R�FDOFXODWH�
WKH�WRWDO�YROXPH�RI�ZDWHU�LQ�WKH�WDQN��PHDVXUH�WR�WKH�ERWWRP�
RI�WKH�WDQN�

RYHUÁRZ�
SLSH

LQWDNH�
SLSH�
�WR�KRXVH�

GHSWK�IRU�FDOFXODWLQJ�WRWDO�
ZDWHU�YROXPH

WDQN�GLDPHWHU

:DWHU�FROOHFWLRQ�KLJKOLJKWV
�� 8VH�QRQ�WR[LF�EXLOGLQJ�PDWHULDOV�
�� :DVK�DOO�VXUIDFHV�EHIRUH�XVLQJ�WKHP�WR�FDWFK�RU�
KROG�ZDWHU�

�� 0DNH�VXUH� WKHUH�DUH�QR� ORZ�VSRWV�RU�SXGGOHV� LQ�
WKH�JXWWHU� V\VWHP�DQG� WKDW� WKHUH� LV�D�FRQWLQXRXV�
GRZQZDUG�VORSH�WR�WKH�FDWFKPHQW�WDQN�

�� )LUVW�ÁXVK� V\VWHPV� LPSURYH�ZDWHU� TXDOLW\� DQG�
VKRXOG�EH�LQVWDOOHG�

�� ,QVWDOO�D�E\�SDVV�YDOYH�VR�\RX�FDQ�SDLQW�RU�FOHDQ�
\RXU�URRI�DQG�JXWWHUV�ZLWKRXW�WKH�ULQVH�ZDWHU�JRLQJ�
LQWR�WKH�WDQN�

�� 0DNH�VXUH�\RXU�V\VWHP�ZLOO�FDWFK�DQG�KROG�HQRXJK�
ZDWHU�IRU�\RXU�IDPLO\·V�QHHGV

�� &DOFXODWH�WKH�DPRXQW�RI�ZDWHU�LQ�\RXU�WDQN³D�IXOO�
�����JDOORQ�WDQN�GRHV�QRW�PHDQ�\RX�KDYH������
JDOORQV�RI�DFFHVVLEOH�ZDWHU�

�� :KHQ� EXLOGLQJ� \RXU� KRPH�� FRQVLGHU� WKH�ZDWHU�
FDWFKPHQW�DV�D�ZKROH�V\VWHP�UDWKHU�WKDQ�D�VHULHV�
RI�SDUWV���
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&DOFXODWLQJ�WKH�FDSDFLW\��JDOORQV��RI�D�UHFWDQJXODU�ZDWHU�WDQN

'HSWK��IHHW�
� �� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��
��� ���� ���� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� ����
��� ���� ���� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
��� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ �����
���� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ �����
���� ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ �����
���� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ �����
���� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
���� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
���� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
���� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
���� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
���� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �����

&DOFXODWLQJ�WKH�FDSDFLW\��JDOORQV��RI�D�FLUFXODU�ZDWHU�WDQN

'HSWK��IHHW�
� �� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��
�� ���� ���� ���� ���� ���� ���� ���� ���� ����� ����� ����� ����� ����
�� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����
�� ���� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
�� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ �����
��� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������ ������ ������ �����
��� ����� ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ �����
��� ����� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ �����
��� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ �����
��� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
��� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
��� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
��� ����� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �����
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7\SH�RI�WDQN
:DWHU�WDQNV�FDQ�EH�PDGH�RI�D�YDULHW\�RI�PDWHULDOV��0RVW�
DUH�VSHFLDOO\�GHVLJQHG�IRU�WKH�SXUSRVH��EXW�VRPHWLPHV�
FRQWDLQHUV�PHDQW�IRU�RWKHU�SXUSRVHV�DUH�XVHG��VXFK�DV�
KRUVH�WURXJKV�DQG�´NLGGLH�SRROV�µ�0DQ\�SHRSOH�EHOLHYH�
WKDW�DQ\WKLQJ�WKDW�KROGV�ZDWHU�FDQ�EH�XVHG�DV�D�FDWFKPHQW�
WDQN�����EXW� WKH\�DUH�PLVWDNHQ��$V�ZLWK� WKH�RWKHU�SDUWV�
RI�D�FDWFKPHQW�V\VWHP��WKH�WDQN�VKRXOG�EH�FKRVHQ�ZLWK�
FDUHIXO�FRQVLGHUDWLRQ�RI�\RXU�ZDWHU�QHHGV�DQG�DZDUHQHVV�
RI�WKH�PDWHULDOV�WKDW�\RXU�ZDWHU�FRPHV�LQ�FRQWDFW�ZLWK��
-XVW�OLNH�URRÀQJ�PDWHULDOV��WDQN�PDWHULDOV�FDQ�OHDFK�LQWR�
WKH�ZDWHU��'LIIHUHQW�WDQNV�KDYH�GLIIHUHQW�SUREOHPV�DQG�
EHQHÀWV��:KLFKHYHU�W\SH�RI�WDQN�\RX�XVH��\RX�VKRXOG�
ULQVH�LW�ZHOO�EHIRUH�XVLQJ�LW�IRU�WKH�ÀUVW�WLPH��
� 3UHIHUHQFHV�IRU�WKH�W\SH�RI�WDQN�KDYH�FKDQJHG�RYHU�
WKH�\HDUV�LQ�+DZDL¶L��GXH�PRVWO\�WR�WKH�PDWHULDOV�FRVW�
DQG� DYDLODELOLW\��7HFKQRORJ\� DQG�PDUNHW� FRPSHWLWLRQ�
DOVR�LQÁXHQFH�ZKDW�SHRSOH�DUH�EX\LQJ�DQG�XVLQJ��
� )LIW\� \HDUV� DJR�� WKH� SRSXODU� WDQNV�ZHUH� UHGZRRG�
WDQNV��7KH\�ZHUH�HDVLO\�REWDLQDEOH�DQG�LQH[SHQVLYH��$V�
DYDLODELOLW\�RI�UHGZRRG�GLPLQLVKHG�DQG�SULFHV�LQFUHDVHG��
VZLPPLQJ�SRRO�WDQNV�ZHUH�PDUNHWHG�E\�ORFDO�VXSSOLHUV�
DQG�EHFDPH�SRSXODU��7KLV�SRSXODULW\�JDYH�ZD\� WR� WKH�
VWXUGLHU�FRUUXJDWHG�VWHHO�WDQNV�WKDW�OHDG�WKH�PDUNHW�LQ�VDOHV�
WRGD\��&RQFUHWH�WDQNV�RI�RQH�IRUP�RU�DQRWKHU�KDYH�H[LVWHG�
IRU�D�ORQJ�WLPH��EXW�WKHLU�KLJK�SULFH�OLPLWV�WKHLU�SRSXODULW\��
� )HUURFRQFUHWH�DQG�SRO\HWK\OHQH�ZHUH�WKH�QH[W�W\SHV�
RI�WDQNV�WR�EH�LQWURGXFHG�WR�WKH�PDUNHW��DQG�WKH\�FDQ�EH�
VHHQ�LQ�LQFUHDVLQJ�QXPEHUV��7KHLU�KLJKHU�SULFH�WDJ�OLPLWV�
WKHLU�SRSXODULW\��)LEHUJODVV�WDQNV�ZHUH�EURXJKW�LQ�DW�RQH�
WLPH��EXW�WKH�FRVW�RI�PDQXIDFWXULQJ�DQG�VKLSSLQJ�PDNH�
RWKHU� WDQNV�PRUH� SRSXODU� DOWHUQDWLYHV� LQ� WKH� LVODQGV��
)RRG��JUDGH�ÀEHUJODVV�LV�VWLOO�FRVW�HIIHFWLYH�DQG�XVHG�LQ�

6HFWLRQ��

:DWHU�6WRUDJH

SDUWV�RI�WKH�8�6��PDLQODQG��
� 7KH�WDEOH�RQ�SDJH����JLYHV�D�EULHI�RYHUYLHZ�RI�WKH�
YDULRXV�W\SHV�RI�WDQNV��ZKLFK�DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�
LQ�WKH�IROORZLQJ�SDUDJUDSKV��

6ZLPPLQJ�SRRO�WDQNV
6RPHWLPHV�UHIHUUHG�WR�DV�́ SRUWDEOH�DERYH�JURXQG�VZLP�
PLQJ�SRROV�µ�WKHVH�WDQNV�KDYH�PHWDO�VLGHV�DQG�SODVWLF�
�SRO\HWK\OHQH��OLQHUV��'RXJKER\��LV�SUREDEO\�WKH�PRVW�
IDPLOLDU�WUDGH�QDPH��EXW�WKHUH�DUH�PDQ\�FRPSDQLHV�PDN�
LQJ� WKLV� W\SH�RI�VZLPPLQJ�SRRO��6RPH�KDYH�D�SODVWLF�
IUDPHZRUN�UDWKHU�WKDQ�PHWDO��VRPH�KDYH�HODERUDWH�VLGLQJ��
DQG�VRPH�KDYH�QR�VLGLQJ��
� 7KH�JUHDWHVW�DGYDQWDJH�RI�VZLPPLQJ�SRRO�WDQNV�LV�ORZ�
FRVW��$OVR��VNLOOHG�KRPHRZQHUV�FDQ�LQVWDOO�WKHP�ZLWKRXW�
SURIHVVLRQDO�KHOS��DQG�WKH\�DUH�DYDLODEOH�IURP�YDULRXV�
VRXUFHV�LQFOXGLQJ�GLVFRXQW�VWRUHV��
� $PRQJ�WKHLU�GLVDGYDQWDJHV��WKH\�DUH�QRW�DV�VWXUG\�RU�
DV�GXUDEOH�DV�VRPH�RWKHU�W\SHV�RI�WDQN��7KH�OLQHUV�WKDW�
FRPH�ZLWK�WKH�SRROV�DUH�QRW�IRRG�JUDGH�TXDOLW\��7KH�OLQ�

$� ODUJH� VZLPPLQJ�SRRO� WDQN�ZLWK� SLSH�DUFKHV�KROGLQJ�XS�D�
PHVK�FRYHU��7KHVH�WDQNV�DUH�SRSXODU�IRU�WKHLU�SULFH�DQG�HDVH�
RI�DVVHPEO\��
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HUV�RQO\�FRPH�XS�WR�WKH�WRS�HGJH�RI�WKH�WDQN�DQG�RIWHQ�
SXOO�RXW�RI�WKHLU�FOLSV�DQG�GURRS�LQWR�WKH�SRRO��SDUWLFXODUO\�
ZKHQ�WKH�ZDWHU�OHYHO�LV�ORZ�DQG�WKH�OLQHUV�VKULQN�ZLWK�
GU\LQJ��7KH�ELJJHVW�SUREOHP�ZLWK�VZLPPLQJ�SRRO�WDQNV�
FDQ�EH�WKH�OLQHU�PDWHULDO�LWVHOI��6RPH�OLQHUV�FRQWDLQ�ELR�
FLGHV�GHVLJQHG�WR�UHGXFH�IXQJDO�DQG�EDFWHULDO�JURZWK�LQ�
WKH�SRRO��7KLV�PDWHULDO�FDQ�EH�YHU\�WR[LF��7KHVH�W\SHV�RI�
OLQHU�DUH�127�GHVLJQHG�IRU�VWRULQJ�ZDWHU�IRU�FRQVXPSWLRQ�
DQG�VKRXOG�QRW�EH�XVHG�IRU�KROGLQJ�KRXVHKROG�ZDWHU�����
,W�LV�YHU\�LPSRUWDQW�WR�EX\�D�OLQHU�DSSURYHG�E\�WKH�)RRG�
DQG�'UXJ�$GPLQLVWUDWLRQ�LI�\RX�XVH�D�VZLPPLQJ�SRRO�
IRU�D�UDLQZDWHU�FDWFKPHQW�V\VWHP�ZDWHU�WDQN��$QRWKHU�
SUREOHP�ZLWK� VZLPPLQJ� SRRO� WDQNV� LV� WKDW� WKH� ODUJH�
GLDPHWHU�SRROV�DUH�GLIÀFXOW�WR�FRYHU�ZLWKRXW�WKH�FRYHU�
VDJJLQJ�LQWR�WKH�ZDWHU��VHH�7DQN�FRYHUV��S�����

&RUUXJDWHG�VWHHO�WDQNV
7KH�PRVW�SRSXODU�W\SH�RI�WDQN�PDWHULDO�FXUUHQWO\�LV�FRU�
UXJDWHG�PHWDO��7KH\�DUH�PRUH�GXUDEOH�WKDQ�VZLPPLQJ�
SRRO�WDQNV�DQG�XVXDOO\�KDYH�D�QDUURZHU�GLDPHWHU��ZKLFK�

$�W\SLFDO�FRUUXJDWHG�VWHHO�WDQN�ZLWK�D�PHVK�FRYHU��7KLV�W\SH�RI�
WDQN�LV�WKH�VHFRQG�PRVW�FRPPRQ�LQ�XVH�WRGD\��

,QIRUPDWLRQ�RQ�VHOHFWHG�WDQN�W\SHV

� 3XUFKDVLQJ�WUHQGV

� � &RYHU� 3DVW� ,Q�XVH� 6WUXFWXUDO
7\SH� $SSUR[��SULFHZ� W\SH� ��\HDUV� QRZ� LQWHJULW\[� /RQJHYLW\[� 1RWHV

6ZLPPLQJ�
��SRRO� �������� PHVK� ��� ����� � � /RZ�FRVW��OLPLWHG�GXUDELOLW\

&RUUXJDWHG�
��VWHHO� �������� PHVK� ���� ���� � � *RRG�EDODQFH�RI�FRVW�DQG�GXUDELOLW\

3RO\�
��HWK\OHQH� ������²�����\� VROLG� ����� ��� � � 6KRXOG�EH�IRRG�JUDGH��89�SURWHFWHG

+ROORZ
��WLOH� �������� VROLG� ��� ]� � � 6XEMHFW�WR�OHDNV

)HUUR�
��FRQFUHWH� ������²������ VROLG� ��� ]� � � 5HGXFHV�DFLGLW\�RI�DFLG�UDLQ

6ROLG�SRXU�
��FRQFUHWH� ������²������ VROLG� ����� ]� � � 5HGXFHV�DFLGLW\�RI�DFLG�UDLQ

)LEHUJODVV� ������²������� VROLG� ����� ����� � � 6KRXOG�EH�IRRG�JUDGH

5HGZRRG�� ������²������� VROLG� ��� ���� � � 1HHGV�ZHW�HQYLURQPHQW

Z�3ULFH�LQ�\HDU������IRU�D��������JDOORQ�V\VWHP�LQVWDOOHG�ZLWK�FRYHU�
[�)LYH�VWDUV� �H[FHOOHQW
\�)RXU�WDQNV�ZLWKRXW�LQVWDOODWLRQ
]�$�VXUYH\��������VKRZHG�����RI����WDQNV�ZHUH�FRQFUHWH�WDQNV��EXW�WKHUH�ZDV�QR�GLIIHUHQWLDWLRQ�DPRQJ�WKH�W\SHV�RI�FRQFUHWH�
�

PDNHV�FRYHULQJ�WKHP�HDVLHU��7KH\�DUH�PRUH�H[SHQVLYH�
WKDQ�VZLPPLQJ�SRROV�EXW�DUH�VWLOO�UHODWLYHO\�LQH[SHQVLYH��
7KH\�FDQ�EH�HDV\�WR�DVVHPEOH��DOWKRXJK�WKH\�PD\�UHTXLUH�
PRUH�VNLOO�WKDQ�D�VZLPPLQJ�SRRO�WDQN��GLIIHUHQW�W\SHV�
YDU\� LQ� FRQVWUXFWLRQ� GLIÀFXOW\��&RUUXJDWHG� VWHHO� LV� D�
SRSXODU�FKRLFH�RI�WDQN�PDWHULDO�IRU�LWV�FRQYHQLHQFH��SULFH��
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DQG�UHDVRQDEOH�GXUDELOLW\��/LQHUV�IRU�WKHVH�WDQNV��DV�ZLWK�
VZLPPLQJ�SRRO�WDQNV��VKRXOG�EH�)'$�DSSURYHG��6RPH�
FRUUXJDWHG�WDQNV�KDYH�VROLG�FRYHUV�DQG�ZHUH�GHVLJQHG�WR�
EH�XVHG�ZLWK�D�OLQHU��7KH\�ORRN�D�ELW�OLNH�PLQLDWXUH�VLORV�

(QFORVHG�PHWDO�WDQNV
7KHVH�WDQNV�DUH�QRW�FRPPRQ�WKHVH�GD\V�LQ�+DZDL¶L��$Q�
DGYDQWDJH�LV�WKDW�WKH\�XVXDOO\�KDYH�VROLG�FRYHUV��ZKLFK�
PDNH�WKHP�OHVV�VXVFHSWLEOH�WR�WKH�LQWURGXFWLRQ�RI�FRQWDP�
LQDWLQJ�PDWHULDOV��%XW�WKHLU�GLVDGYDQWDJHV�KDYH�UHVXOWHG�
LQ�WKHLU�VHOGRP�EHLQJ�XVHG��0DQ\�RI�WKHVH�WDQNV�DUH�WRR�
VPDOO�WR�PHHW�WKH�QHHGV�RI�PRVW�IDPLOLHV��SDUWLFXODUO\�LQ�
ORFDWLRQV�QRW�LQ�D�UDLQ�EHOW��5XVW�DQG�GHWHULRUDWLRQ�LQVLGH�
WKH�WDQN�KDV�RIWHQ�EHHQ�D�SUREOHP��6RPH�RI�WKH�ROGHU�
WDQNV�IRXQG�LQ�+DZDL¶L�KDG�EHHQ�SDLQWHG�RQ�WKH�LQVLGH�
ZLWK� OHDG�SDLQW��SRVVLEO\� WR�GLVFRXUDJH� WKH�JURZWK�RI�
IXQJXV��7KLV�FDQ�EH�D�VHULRXV�KHDOWK�SUREOHP��EHFDXVH�
OHDG�OHDFKHV�RXW�RI�WKH�SDLQW�LQWR�WKH�ZDWHU��
� (OVHZKHUH�� LQ�$XVWUDOLD�IRU�H[DPSOH��HQFORVHG�JDO�
YDQL]HG�VWHHO�WDQNV�DUH�PRUH�FRPPRQ�DQG�KDYH�QHZHU�
GHVLJQV��7KHVH�QHZHU�WDQNV�KDYH�D�FRXSOH�RI�SUREOHPV�
\RX� VKRXOG�EH� DZDUH�RI��7KH� LQLWLDO� FRUURVLRQ�RI�JDO�
YDQL]HG� VWHHO� QRUPDOO\� OHDGV� WR� WKH� SURGXFWLRQ� RI� D�
WKLQ��DGKHUHQW�ÀOP�WKDW�FRDWV� WKH�VXUIDFH�RI� WKH�PHWDO�
DQG�SURYLGHV�SURWHFWLRQ�DJDLQVW�IXUWKHU�FRUURVLRQ��,W�LV�
LPSRUWDQW�ZKHQ�FOHDQLQJ�VXFK�WDQNV�QRW�WR�GLVWXUE�WKLV�
ÀOP�����1HZ�JDOYDQL]HG�VWHHO�WDQNV�DOVR�PD\�OHDFK�H[FHVV�
FRQFHQWUDWLRQV�RI�]LQF��ZKLFK�FRXOG�DIIHFW�WKH�WDVWH�RI�
VWRUHG�UDLQZDWHU��)LQDOO\��WKHVH�WDQNV�QHHG�WR�EH�ÁXVKHG�
EHIRUH�XVH�����$W�SUHVHQW��-XO\��������ZH�DUH�QRW�DZDUH�
RI�DQ\�VRXUFH�IRU�WKHVH�WDQNV�RQ�WKH�LVODQG�RI�+DZDL¶L�

&RQFUHWH�WDQNV��´FHPHQWµ�WDQNV�
7KH�WKUHH�PDLQ�W\SHV�RI�FRQFUHWH�WDQN�DUH�IHUURFRQFUHWH��
VROLG�SRXU�FRQFUHWH��DQG�KROORZ�WLOH��7KHVH� WDQNV�PD\�
EH�IUHHVWDQGLQJ�RU�EXLOW�LQWR�D�KRXVH·V�VWUXFWXUH��RU�WKH\�
PD\�EH�SDUWLDOO\�XQGHUJURXQG��7KH\�FDQ�EH�PDGH�WR�EOHQG�
LQWR�WKH�KRXVH�GHVLJQ³FRYHUHG�ZLWK�D�ODQDL��IRU�H[DPSOH��
7KH�ELJJHVW� DGYDQWDJH� RI� FRQFUHWH� LV� LWV� GXUDELOLW\��$�
VHFRQG�DGYDQWDJH�LV�WKDW�FDOFLXP�LQ�WKH�FHPHQW�KHOSV�WR�
GH�DFLGLI\�ZDWHU�IURP�DFLG�UDLQ��2Q�WKH�RWKHU�KDQG��KLJK�
S+�FDQ�PDNH�WUDGLWLRQDO�FKORULQH�WUHDWPHQWV�LQHIIHFWLYH��
DQG�DOWHUQDWLYH�SXULÀFDWLRQ�WHFKQLTXHV�DUH�UHFRPPHQGHG�
� &RQFUHWH�WDQNV�XVXDOO\�DUH�PRUH�FRVWO\�DQG�DUH�PXFK�
PRUH�GLIÀFXOW� WR�LQVWDOO� WKDQ�PHWDO�RU�VZLPPLQJ�SRRO�
W\SHV�RI�WDQN��2QFH�WKH\�DUH�EXLOW��WKH\�DUH�QRW�SRUWDEOH�
DQG�FDQQRW�EH�UHORFDWHG��%HFDXVH�RI�WKH�RFFXUUHQFH�RI�

HDUWKTXDNHV�RQ�WKH�LVODQG�RI�+DZDL¶L��RZQHUV�RI�FRQFUHWH�
WDQNV�VKRXOG�EH�YLJLODQW�DERXW�FKHFNLQJ�WKHLU�WDQNV�IRU�
FUDFNV�DQG�OHDNV�
� 2YHU�WKH�\HDUV��DFLG�UDLQ�FDQ�GHWHULRUDWH�FRQFUHWH��,I�
ZDWHU�JHWV�WKURXJK�WKH�FRQFUHWH�DQG�WR�WKH�PHWDO�VXSSRUW�
VWUXFWXUH��WKH�PHWDO�FRXOG�UXVW�DQG�XOWLPDWHO\�FDXVH�WDQN�
IDLOXUH��7KLV� LV�PRUH� FRPPRQ�ZLWK� ODUJH� FRPPHUFLDO�
WDQNV�WKDQ�LW�LV�ZLWK�VPDOOHU�WDQNV��EXW�LW�LV�VRPHWKLQJ�WR�
EH�FRQFHUQHG�DERXW�LI�\RX�QRWLFH�\RXU�WDQN�FUDFNLQJ�RU�
WKH�FRQFUHWH�ÁDNLQJ�RII��&RQFUHWH�ZLOO�VRPHWLPHV�ÁDNH�
RII�LI�PHWDO�LV�UXVWLQJ�DQG�VZHOOLQJ�LQVLGH�RI�LW�
� 8QGHUJURXQG�WDQNV�DUH�VXVFHSWLEOH�WR�OHDNV�WKDW�DOORZ�
FRQWDPLQDQWV�WR�HQWHU��&RPSDUHG�WR�DERYH�JURXQG�WDQNV��
OHDNV�LQ�XQGHUJURXQG�WDQNV�DUH�PRUH�GLIÀFXOW�WR�GHWHFW��,I�
WKHUH�LV�VHZDJH�VHHSDJH�RU�DQRWKHU�FRQWDPLQDQW�QHDUE\��
OHDNV�LQ�WKH�WDQNV�FRXOG�UHVXOW�LQ�KHDOWK�SUREOHPV��%H�
FDXVH�PRVW�WDQNV�LQ�+DZDL¶L�DUH�DERYH�JURXQG��OHDNDJH�
LQWR�WDQNV�LV�QRW�RIWHQ�D�FRQFHUQ��
� &RQFUHWH� WDQNV� UDUHO\� KDYH� SODVWLF� RU� YLQ\O� OLQHUV��
(SR[\� VHDODQW� LV� RIWHQ�SDLQWHG� DURXQG� WKH� VHDPV� DQG�
RQ�WKH�ERWWRP��(SR[\�RU�SDLQW�VKRXOG�EH�FKHFNHG�IRU�LWV�
VXLWDELOLW\�IRU�GULQNLQJ�ZDWHU�XVH�EHIRUH�DSSOLFDWLRQ��
� 6RPH�SODVWHU�FRDWLQJV�WKDW�FDQ�EH�DSSOLHG�WR�WKH�LQVLGH�
RI�FRQFUHWH�WDQNV�KDYH�EHHQ�DSSURYHG�IRU�ZDWHU�VWRUDJH�
E\�WKH�1DWLRQDO�6DQLWDWLRQ�)RXQGDWLRQ��7KHVH�FRDWLQJV�
KHOS�VHDO�WKH�WDQN�DQG�UHGXFH�HWFKLQJ�ZKLOH�VWLOO�SURYLG�
LQJ�WKH�PLQHUDOV�QHHGHG�IRU�QHXWUDOL]LQJ�DFLG�UDLQ�
� ,W�LV�SRVVLEOH�WKDW�ROGHU�WDQNV�KDYH�EHHQ�SDLQWHG�ZLWK�
OHDG�EDVHG�SDLQW��VR�LI�\RX�DUH�EX\LQJ�D�SURSHUW\�ZLWK�D�
FRQFUHWH�WDQN�LQ�SODFH��WKH�ZDWHU�VKRXOG�EH�WHVWHG��,I�D�
OLQHU�LV�XVHG��LW�VKRXOG�EH�DQ�)'$�DSSURYHG�OLQHU�

7KHVH�HQFORVHG�PHWDO�WDQNV�DUH�ZHOO�PDLQWDLQHG�RQ�WKH�RXWVLGH��
EXW�SUREOHPV�PD\�DULVH�LI�WKHUH�LV�GHWHULRUDWLRQ�RQ�WKH�LQVLGH�



��

*XLGHOLQHV�RQ�5DLQZDWHU�&DWFKPHQW�6\VWHPV�IRU�+DZDL¶L

� $QRWKHU� EHQHÀW� RI� FRQFUHWH� WDQNV� LV� WKDW� WKH\� FDQ�
HDVLO\�VXSSRUW�D�VROLG�FRYHU��

+ROORZ�WLOH�WDQNV
7KH�ELJJHVW�GLIIHUHQFH�EHWZHHQ�KROORZ�WLOH�WDQNV�DQG�WKH�
RWKHU�W\SHV�RI�FRQFUHWH�WDQN�LV�WKDW�KROORZ�WLOH�WDQNV�DUH�
QRWRULRXV�IRU�VSULQJLQJ�OHDNV��2ZQHUV�RIWHQ�ÀQG�WKHP�
VHOYHV�OLQLQJ�WKH�WDQN�ZLWKLQ�D�IHZ�\HDUV��ZKLFK�QHJDWHV�
WKH�EHQHÀFLDO�HIIHFW�RI�FDOFLXP�FRQWDFWLQJ�WKH�ZDWHU��6ROLG�
FRYHUV�DUH�QRW�DOZD\V�LQFOXGHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKHVH�
WDQNV��0DQ\�RZQHUV�RI�KROORZ�WLOH�WDQNV�FRYHU�WKHP�ZLWK�
ZRRG��PHWDO�URRÀQJ��RU�PHVK��$�VROLG�FRYHU�LV�SUHIHUDEOH��

6ROLG�SRXU�FRQFUHWH�WDQNV
6ROLG�SRXU�FRQFUHWH�LV�PRUH�H[SHQVLYH�WKDQ�RWKHU�FRQFUHWH�
W\SHV��EXW�GXH�WR�LWV�VWUHQJWK��WDQNV�RI�WKLV�PDWHULDO�FDQ�EH�

LQFRUSRUDWHG�LQWR�WKH�GHVLJQ�RI�WKH�KRXVH��SURYLGLQJ�WKH�
KRPH�ZLWK�DQ�DHVWKHWLF�TXDOLW\�WKDW�LVQ·W�DOZD\V�DYDLODEOH�
ZLWK�RWKHU�RSWLRQV��7KH�WDQN�FDQ�EH�PDGH�WR�ORRN�OLNH�D�
URRP�LQ�WKH�KRXVH��RU�LW�FDQ�VXSSRUW�D�GHFN��7KHVH�WDQNV�
DUH�VRPHWLPHV�SXW�XQGHUJURXQG�RU�SDUWLDOO\�XQGHUJURXQG��
(DUWKTXDNHV� FDQ� EH� D� FRQFHUQ�� SDUWLFXODUO\� IRU� XQGHU�
JURXQG� WDQNV��&RQWDPLQDQW� OHDNDJH� LQWR� XQGHUJURXQG�
WDQNV�LV�D�PRUH�VHULRXV�SUREOHP�WKDQ�ZDWHU�OHDNLQJ�RXW�

)HUURFRQFUHWH�WDQNV
)HUURFRQFUHWH�LV�RQH�RI�WKH�QHZHU�WDQN�PDWHULDOV�WR�EH�
XVHG�LQ�+DZDL¶L��,W�SURYLGHV�D�VWXUG\�IUDPHZRUN�WKDW�FDQ�
EH�XVHG�DV�SDUW�RI�WKH�KRXVH�GHVLJQ��VXFK�DV�XQGHU�D�SDWLR�
RU�ODQDL��7KH�IUDPHZRUN�RI�WKHVH�LV�UHLQIRUFHG�DQG�VHHPV�
WR�KROG�XS�ZHOO�GXULQJ�HDUWKTXDNHV��)HUURFRQFUHWH�WDQNV�
DUH�EXLOW�ZLWK�D�VROLG�FRYHU�DQG�DUH�EHFRPLQJ�SRSXODU�

)HUURFRQFUHWH�WDQNV��DOVR�NQRZQ�DV�IHUURFHPHQW�WDQNV��DUH�QHZ�
WR�WKH�ORFDO�PDUNHW�DQG�JURZLQJ�LQ�SRSXODULW\��/LNH�VROLG�FRQFUHWH�
WDQNV��WKH\�FDQ�EH�GHVLJQHG�LQWR�D�KRPHҋV�VWUXFWXUH��

+ROORZ�WLOH�WDQNV�KDYH�ORVW�SRSXODULW\�PDLQO\�GXH�WR�WKHLU�SULFH�
DQG�WHQGHQF\�WR�OHDN�

7KH�IURQW�RI�WKLV�KRXVH�LV�D�ODQDL��LQWHULRU�YLHZ�DW�ULJKW��EXLOW�RYHU�D�VROLG�FRQFUHWH�WDQN��:KLOH�KLJK�SULFHG��VROLG�SRXU�FRQFUHWH�
WDQNV�VXFK�DV�WKLV�RIIHU�DWWUDFWLYH�DUFKLWHFWXDO�GHVLJQ�RSWLRQV��
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)LEHUJODVV� WDQNV�RIIHU� VROLG� FRYHUV��7KH�ÀEHUJODVV�PXVW�EH�
FXUHG�RQ�WKH�LQVLGH�WR�DYRLG�EDG�WDVWLQJ�ZDWHU��7KH�WDQNV�FDQ�
EH�PDGH�RI�IRRG�JUDGH�PDWHULDOV��VR�QR�OLQHU�LV�QHFHVVDU\�

$Q�ROGHU�UHGZRRG�WDQN��%HZDUH�RI�UHGZRRG�WDQNV�WKDW�ZHUH�
SDLQWHG�RQ�WKH�LQVLGH�ZLWK�OHDG�SDLQW�WR�GLVFRXUDJH�DOJDH��

ZLWK�WKRVH�ZKR�FDQ�DIIRUG�WKHP��&XUUHQWO\�PRVW�RI�WKHVH�
WDQNV�DUH�EHLQJ�EXLOW�DERYH�JURXQG�

5HGZRRG�WDQNV
2QFH�SRSXODU�D�IHZ�GHFDGHV�DJR�ZDV�WKH�URXQG��UHGZRRG�
WDQN��7KH�WDQNV�ZHUH�HDV\�WR�REWDLQ��DQG�UHGZRRG�ZDV�
FRQVLGHUHG�DQ�LGHDO�PDWHULDO�EHFDXVH�WKH�ZRRG�LV�UHVLVWDQW�
WR�LQVHFW�GDPDJH��$�IHZ�ROG�UHGZRRG�WDQNV�DUH�VWLOO�LQ�
XVH�WRGD\��6RPH�FRQWHPSRUDU\�YHUVLRQV�DUH�DYDLODEOH��
EXW�IHZ�QHZ�UHGZRRG�WDQNV�DUH�XVHG�WRGD\�GXH�WR�WKHLU�
UHODWLYHO\�KLJK�FRVW�
� 1RUPDOO\��ZRRGHQ�WDQNV�VKRXOG�QRW�EH�SDLQWHG��EH�
FDXVH�WKH�SDLQW�UHGXFHV�WKH�DELOLW\�RI�WKH�ZRRG�WR�VZHOO�
DQG�VHDO� WKH� WDQN·V� MRLQWV��%XW�\HDUV�DJR�SHRSOH�RIWHQ�
SDLQWHG�WKH�LQWHULRU�RI�UHGZRRG�WDQNV�ZLWK�OHDG�EDVHG�
SDLQW�WR�NHHS�IXQJDO�JURZWK�GRZQ��/HDG�OHDFKLQJ�IURP�
WKHVH�ROG�SDLQWV�LQWR�WKH�ZDWHU�KDV�EHHQ�D�VHULRXV�FRQ�
WDPLQDWLRQ�SUREOHP��,I�\RX�DUH�EX\LQJ�D�KRPH�ZLWK�DQ�
ROGHU�ZRRGHQ�WDQN��\RX�VKRXOG�KDYH�WKH�ZDWHU�DQDO\]HG��
HVSHFLDOO\�LI�WKH�WDQN�LV�SDLQWHG�RQ�WKH�LQVLGH��
� 5HGZRRG�WDQNV�GR�QRW�ZRUN�ZHOO�LQ�DUHDV�WKDW�DUH�GU\��
7KH\�QHHG�PRLVWXUH�WR�NHHS�WKHLU�MRLQWV�VZROOHQ�VKXW��DQG�
LI�WKH�ZRRG�GULHV�RXW�WRR�PXFK�WKH\�ZLOO�OHDN�
� $PRQJ�WKH�RWKHU�SUREOHPV�ZLWK�UHGZRRG�WDQNV�LV�WKDW�
WKH\�DUH�DOPRVW�LPSRVVLEOH�WR�GHFRQWDPLQDWH�RQFH�WKH\�
KDYH�EHFRPH�FRQWDPLQDWHG��0DQ\�RI�WKH�HDUO\�UHGZRRG�
WDQNV�ZHUH�HOHYDWHG�WR�FUHDWH�D�JUDYLWDWLRQDO�ÁRZ�RI�ZDWHU�
LQWR�WKH�KRPH��DQG�HOHYDWHG�WDQNV�DUH�YHU\�VXVFHSWLEOH�

WR�GDPDJH�RU�GHVWUXFWLRQ�E\�HDUWKTXDNHV��
� :RRGHQ�WDQNV��OLNH�FRQFUHWH�WDQNV��FDQ�UHDGLO\�VXS�
SRUW�D�VROLG�FRYHU�

)LEHUJODVV�WDQNV
)LEHUJODVV�LV�D�QHZ�PDWHULDO�IRU�ZDWHU�WDQNV�LQ�+DZDL¶L��
DQG�WDQNV�PDGH�RI�LW�DUH�DV�\HW�UHODWLYHO\�UDUH��)LEHUJODVV�
WDQNV�KDYH�DGYDQWDJHV��7KH�PDWHULDO�LV�OLJKWZHLJKW�DQG�
WKH�WDQN�LV�SRUWDEOH�ZKHQ�HPSW\��7KH�WDQNV�DUH�PROGHG�
ZLWK�D�FRYHU�WR�PDNH�DQ�HQFORVHG�V\VWHP��7KH�FRPSRVLWH�
ÀEHUJODVV�PDWHULDO�FDQ�EH�UHODWLYHO\�LQHUW�ZKHQ�PDGH�WR�
IRRG�JUDGH�TXDOLW\�VSHFLÀFDWLRQV��LQ�ZKLFK�FDVH�D�OLQHU�
LV�QRW�QHHGHG�WR�SURWHFW�WKH�ZDWHU�VXSSO\��7KH\�FDQ�DOVR�
EH�PDGH�ZLWK�89�SURWHFWLRQ�WR�KLQGHU�WKHLU�GHJUDGDWLRQ�
IURP�VXQVKLQH��3DLQWLQJ�WKH�RXWVLGH�RI�WKH�WDQN�LV�D�VLPSOH�
ZD\�WR�SURWHFW�LW�IURP�89�GHJUDGDWLRQ�
� 7KH�ÀEHUJODVV�XVHG�IRU�D�ZDWHU�VWRUDJH�WDQN�RU�FRYHU�
PXVW�EH�SURSHUO\�FXUHG��,I�WKH�LQQHU�OD\HU�RI�ÀEHUJODVV�LV�
QRW�FXUHG��WKH�ZDWHU�PD\�VWDUW�WR�WDVWH�EDG��RU�WKH�WDQN·V�
LQWHULRU�PD\�GHYHORS�DQ�RGRU��'XULQJ�ÀEHUJODVV�PDQX�
IDFWXUH��OD\HUV�RI�WKH�PDWHULDO�DUH�DGGHG�WR�HDFK�RWKHU��
:LWK� HDFK� VXFFHVVLYH� OD\HU�� XQDWWDFKHG�PROHFXOHV� RI�
VW\UHQH�PRQRPHUV�ZDLW�RQ�WKH�VXUIDFH�WR�ERQG�ZLWK�WKH�
QH[W�OD\HU��$�OD\HU�RI�ZD[\�PDWHULDO�LV�XVXDOO\�DGGHG�WR�
WKH�RXWVLGH�OD\HU�RI�ÀEHUJODVV�WR�ELQG�WKRVH�PROHFXOHV�DQG�
WKXV�´FXUHµ�WKH�ÀEHUJODVV��,PSURSHU�FXULQJ�FDQ�UHVXOW�LQ�
UHOHDVH�RI�WKH�VW\UHQH�PRQRPHU�PROHFXOHV�LQWR�WKH�ZDWHU��
$Q�HDV\�ZD\�WR�FKHFN�ZKHWKHU�RU�QRW�D�ÀEHUJODVV�VXUIDFH�
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3RO\HWK\OHQH�WDQNV�DUH�QHZ�WR�WKH�PDUNHW��7KH\�DUH�OLJKWZHLJKW��
HDV\�WR�UHORFDWH��DQG�FDQ�EH�PDGH�RXW�RI�IRRG�JUDGH�PDWHULDOV��
7KHLU�VPDOO�VL]H�RIWHQ�UHTXLUHV�MRLQLQJ�PXOWLSOH�XQLWV�WR�SURYLGH�
DPSOH�ZDWHU�VWRUDJH��7KH\�FDQ�EH�PROGHG�ZLWK�D�VROLG�FRYHU�

LV�FXUHG�LV�WR�SXW�VRPH�DFHWRQH�RQ�\RXU�ÀQJHU�DQG�UXE�LW�
RQ�WKH�WDQN���1DLO�SROLVK�UHPRYHU�WKDW�FRQWDLQV�DFHWRQH�
ZLOO�ZRUN���$IWHU�WKH�DFHWRQH�KDV�HYDSRUDWHG��WRXFK�WKH�
VSRW�ZLWK�D�GU\�ÀQJHU��7KH�VSRW�VKRXOG�QRW�EH�VWLFN\��LI�
LW�LV�VWLFN\��WKHQ�WKH�ÀEHUJODVV�LV�QRW�FXUHG��
� 'RQ·W�EX\�D�ÀEHUJODVV�WDQN�IURP�DQ�XQNQRZQ�VRXUFH��
%HZDUH�RI�FKHDSHU�JUDGHV�RI�ÀEHUJODVV�WKDW�DUH�PDGH�RI�
PDWHULDOV�QRW�VXLWDEOH�IRU�FRQWDLQLQJ�SRWDEOH�ZDWHU��8QVXLW�
DEOH�PDWHULDOV�FDQ�FRQWDLQ�FKURPLXP�G\HV��IRU�H[DPSOH�
� ,W� LV�ZLVH� WR� ULQVH� RU� VWHDP�FOHDQ� WKH� LQWHULRU� RI� D�
ÀEHUJODVV�WDQN�EHIRUH�XVLQJ�LW��WR�UHPRYH�ORRVH�PDQX�
IDFWXULQJ�PDWHULDOV�

3RO\HWK\OHQH��SODVWLF��WDQNV
/LNH�ÀEHUJODVV�WDQNV��SRO\HWK\OHQH�WDQNV�DUH�DOVR�UHOD�
WLYHO\�QHZ�WR�+DZDL¶L��7KH\�DUH�QRZ�PDQXIDFWXUHG�RQ�
WKH�LVODQG�RI�+DZDL¶L��VR�EX\HUV�WKHUH�QR�ORQJHU�KDYH�WR�
SD\�KLJK�VKLSSLQJ�FRVWV��7KHVH�WDQNV�JHQHUDOO\�DUH�HQ�
FORVHG�V\VWHPV�ZLWK�VROLG�FRYHUV��7KH\�DUH�OLJKWZHLJKW�
DQG�HDV\�WR�FOHDQ�DQG�PRYH�DURXQG�ZKHQ�HPSW\��7KH\�
FDQ�EH�PDGH�RI�IRRG�JUDGH�TXDOLW\�PDWHULDOV�WKDW�DUH�VDIH�
IRU�SRWDEOH�ZDWHU�
� 7KHUH� DUH� VRPH� GUDZEDFNV� WR� SRO\HWK\OHQH� WDQNV��
7KH\� DUH�PRUH� H[SHQVLYH� WKDQ� FRUUXJDWHG� WDQNV�� HYHQ�
ZKHQ�PDQXIDFWXUHG� ORFDOO\��7KH� ODUJHVW� VL]H�PDGH� IRU�
SRWDEOH�ZDWHU�VWRUDJH�LV������JDOORQV��7KLV�PHDQV�WKDW�
IRU�DQ�����²�������JDOORQ�V\VWHP�\RX�ZRXOG�QHHG�WZR�WR�
WKUHH�WDQNV�FRQQHFWHG�WRJHWKHU�ZLWK�YDOYHV�RU�SLSHV��7KLV�

ZRXOG�DOORZ�IRU�HDV\�FOHDQLQJ�EHFDXVH�HDFK�WDQN�FRXOG�EH�
LVRODWHG�IURP�WKH�RWKHUV�DQG�WKH\�FRXOG�EH�FOHDQHG�RQH�DW�
D�WLPH��EXW�VRPH�SHRSOH�PD\�IHHO�PXOWLSOH�WDQNV�DUH�QRW�
SOHDVLQJ�LQ�DSSHDUDQFH��89�OLJKW��VXQOLJKW��EUHDNV�GRZQ�
SRO\HWK\OHQH��EXW�RQH�PDQXIDFWXUHU�RQ�+DZDL¶L�VWDWHG�WKDW�
DGGLWLRQDO�89�SURWHFWLRQ�KDV�EHHQ�DGGHG�WR�WKHLU�WDQNV�WR�
HQVXUH�ORQJHYLW\��%HFDXVH�WKHVH�WDQNV�DUH�UHODWLYHO\�QHZ�
RQ�WKH�LVODQG��LW�LV�GLIÀFXOW�WR�PDNH�D�GXUDELOLW\�HYDOXDWLRQ��
3DLQW�ZLOO�QRW�VWLFN�WR�WKHVH�WDQNV��VR�SDLQW�FDQQRW�EH�XVHG�
WR�FXW�GRZQ�RQ�89�H[SRVXUH��
� ,W� LV� LPSRUWDQW� WR�KDYH�FRQÀGHQFH�LQ� WKH�VRXUFH�RI�
ÀEHUJODVV�DQG�SRO\HWK\OHQH�WDQNV��EHFDXVH�WKH\�PLJKW�
EH�FRQVWUXFWHG�ZLWK�WR[LF�PDWHULDOV�DQG�XQVXLWDEOH�IRU�
GULQNLQJ�ZDWHU�VWRUDJH��'RQ·W�EX\�D�WDQN�XQOHVV�\RX�FDQ�
FRQÀUP�WKDW�LW�LV�PDGH�RI�IRRG�JUDGH�PDWHULDO�

8QGHVLUDEOH�VWRUDJH�FRQWDLQHUV
%HFDXVH�WKHUH�DUH�QR�OLPLWV�WR�WKH�LPDJLQDWLRQ�RI�KRPH�
RZQHUV��PDQ\�GLIIHUHQW� W\SHV�RI�FRQWDLQHU�DUH�XVHG�IRU�
ZDWHU�VWRUDJH��2XU�VXUYH\�RI����WDQNV�IRXQG�WKDW�DERXW����
SHUFHQW�ZHUH�VPDOO�FRQWDLQHUV��LQFOXGLQJ�KRUVH�WURXJKV��
SODVWLF�IRRG�FRQWDLQHUV��PHWDO�GUXPV��NLGGLH�SRROV��SODVWLF�
WUDVK�FDQV��HWF��8VH�RI�VXFK�XQGHVLUDEOH�VWRUDJH�FRQWDLQ�
HUV� IRU�ZDWHU� VWRUDJH� FDQ� OHDG� WR�PDQ\�SUREOHPV��7KH�
PRVW�REYLRXV�SUREOHP�ZLWK�VPDOO�FRQWDLQHUV�LV�VWRUDJH�
FDSDFLW\��SDUWLFXODUO\�GXULQJ�D�GURXJKW��0RUH�LPSRUWDQW��
WKH�FRQWDLQHUV�DUH�QRW�RIWHQ�IRRG�JUDGH�TXDOLW\�DQG�PLJKW�
FRQWDLQ�YDULRXV�FKHPLFDOV�KDUPIXO�WR�ZDWHU�TXDOLW\��)RU�
H[DPSOH��SODVWLF�WUDVK�FDQV�DQG�NLGGLH�SRROV�PD\�FRQWDLQ�
ELRFLGHV�WR�FXW�GRZQ�RQ�JURZWK�RI�DOJDH��7KHVH�ELRFLGHV�
DUH�WR[LF�DQG�FRXOG�OHDFK�LQWR�WKH�ZDWHU��7KH�PDWHULDOV�
PD\� DOVR� FRQWDLQ� WR[LF� G\HV�� VXFK� DV� WKRVH� FRQWDLQLQJ�
FDGPLXP��6RPH�FRQWDLQHUV�PD\�EH�VDIH�IRU�D�VKRUW�WLPH�
EXW�QRW�IRU�ORQJ�WHUP�VWRUDJH�EHFDXVH�RI�WKH�PDWHULDO·V�
SHUPHDELOLW\��$QRWKHU�SUREOHP�ZLWK�VPDOO�FRQWDLQHUV�LV�
WKDW�FRQWDPLQDQWV�LQWURGXFHG�WR�WKH�WDQN�DUH�SUHVHQW�LQ�D�
KLJKHU�FRQFHQWUDWLRQ�WKDQ�WKH\�ZRXOG�EH�LI�GLOXWHG�LQ�D�
ODUJHU�YROXPH�RI�ZDWHU��,Q�KLJK�FRQFHQWUDWLRQ��WKH\�PD\�
SUHVHQW�D�JUHDWHU�KHDOWK�ULVN��$OWKRXJK�GLOXWLRQ�LV�QRW�WKH�
VROXWLRQ�WR�SROOXWLRQ��LW�FDQ�KHOS�

7DQN�OLQHUV
7DQN�OLQHUV�VKRXOG�EH�IRRG�JUDGH�TXDOLW\�OLQHUV�DSSURYHG�
E\� WKH�8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��7KH\�DUH�
DYDLODEOH�DW�ORFDO�ZDWHU�FDWFKPHQW�HTXLSPHQW�DQG�VXS�
SO\� VWRUHV��:DWHU� XVXDOO\� KDV� ORQJHU� FRQWDFW�ZLWK� WKH�
OLQHU�WKDQ�DQ\�RWKHU�SDUW�RI�WKH�FDWFKPHQW�V\VWHP��VR�LW�
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:DWHU� FROOHFWHG� DQG� KHOG� LQ� FRQWDLQHUV� WKDW� KDYHQҋW� EHHQ�
DSSURYHG� IRU�ZDWHU�VWRUDJH�FDQ�EH�GHDGO\��3ODVWLF�JDUEDJH�
FRQWDLQHUV��IRU�H[DPSOH��FDQ�FRQWDLQ�WR[LF�G\HV�DQG�ELRFLGHV�
WKDW�FRXOG�OHDFK�LQWR�WKH�ZDWHU��

LV�LPSHUDWLYH�WKDW�WKH�OLQHU�VXUIDFH�LV�SXUH��7KH�VXUIDFH�
WKDW�\RXU�OLQHU�UHVWV�RQ�VKRXOG�EH�IUHH�RI�VKDUS�REMHFWV�
WKDW�FRXOG�SXQFWXUH�WKH�IDEULF��,I�D�VDQG�ERWWRPHG�WDQN�
LV�XQGHUPLQHG�E\�LPSURSHUO\�GLUHFWHG�RYHUÁRZ�UXQRII��
WKH�OLQHU�FRXOG�EXOJH�RXW�WKH�ERWWRP�DQG�ULS��7KHUHIRUH��
WDQN�EDVHV�VKRXOG�EH�LQVSHFWHG�UHJXODUO\�

7DQN�FRYHUV
:DWHU�VWRUDJH�WDQNV�VKRXOG�EH�FRPSOHWHO\�FRYHUHG�ZLWK�
D�VROLG�PDWHULDO��*RRG�FRYHULQJ�ZLOO�NHHS�RXW
VXQOLJKW³UHGXFLQJ�JURZWK�RI�DOJDH�DQG�RWKHU�SKRWR�
V\QWKHWLF�RUJDQLVPV

GLUW�DQG�DLU�ERUQH�SDUWLFOHV³H[FOXGLQJ�GXVW�IURP�HQWHU�
LQJ�WKURXJK�PHVK�DQG�KROHV

PDPPDOV��ELUGV�� LQVHFWV��DPSKLELDQV��DQG�UHSWLOHV³
NHHSLQJ�WKHLU�ZDVWH�SURGXFWV�DQG�WKHLU�FDUFDVVHV�IURP�
UHGXFLQJ�ZDWHU�TXDOLW\�DQG��LQ�VRPH�FDVHV��VSUHDGLQJ�
VHULRXV�GLVHDVHV

PRVTXLWRHV³OLPLWLQJ�WKHLU�DFFHVV�WR�D�EUHHGLQJ�KDELWDW
RUJDQLF�UXEELVK³H[FOXGLQJ�OHDYHV��EUDQFKHV��DQG�RWKHU�
RUJDQLF�VRXUFHV�RI�QXWULHQWV� WKDW�VXSSRUW�ELRORJLFDO�
JURZWK�DQG�WDLQW�WKH�WDVWH�

� 7KH�PRUH�\RX�GR�WR�SURWHFW�VWRUHG�ZDWHU�IURP�FRQ�
WDPLQDWLRQ��WKH�EHWWHU�ZLOO�EH�LWV�TXDOLW\�DQG�WKH�VDIHU�LW�

ZLOO�EH��&RQWDPLQDQWV�FDQ�JHW�LQWR�D�UDLQZDWHU�FDWFKPHQW�
WDQN�E\�ZDVKLQJ�RII�WKH�URRI��EXW�DV�GHVFULEHG�HDUOLHU��D�
ÀUVW�ÁXVK�V\VWHP�FDQ�HOLPLQDWH�WKH�PDMRULW\�RI�WKH�URRI·V�
FRQWULEXWLRQ�WR�GHEULV�HQWHULQJ�WKH�WDQN��7KHQ��LI�WKH�WDQN�
LV�FRYHUHG�ZLWK�D�VROLG�FRYHU��DLUERUQH�FRQWDPLQDWLRQ�
FDQQRW�JHW�LQ��
� 0HVK� FRYHUV�PDGH� IURP�ZRYHQ� SRO\SURS\OHQH�
JURXQGFRYHU�FORWK�RU�VLPLODU�SURGXFWV�DUH�LQH[SHQVLYH��
EXW�XQIRUWXQDWHO\�WKH\�DUH�QRW�DQ�DFFHSWDEOH�FKRLFH�RI�
FRYHU�DV� IDU�DV�ZDWHU�TXDOLW\� LV� FRQFHUQHG��7KH�PHVK�
DOORZV�GLUW��VPDOO�LQVHFWV��ELUG�DQG�DQLPDO�ZDVWHV��DQG�
VXQOLJKW�WKURXJK��.HHSLQJ�WKH�PHVK�RXW�RI�FRQWDFW�ZLWK�
WKH�ZDWHU�LQ�WKH�WDQN�LV�D�PDMRU�SUREOHP��,I�WKH�FRYHU�LV�
QRW�SURSHUO\�VXSSRUWHG��RU�DV�WKH�PDWHULDO�DJHV��VWUHWFKHV��
DQG� VDJV� LQWR� WKH�ZDWHU�� WKH� UHVXOWLQJ� ´SRQGµ� DOORZV�
ELUGV��LQVHFWV��DQG�RWKHU�DQLPDOV�GLUHFW�DFFHVV�WR�\RXU�
ZDWHU�VXSSO\��8VLQJ�D�PHVK�FRYHU�LV�DOPRVW�WKH�VDPH�DV�
KDYLQJ�DQ�RSHQ�WDQN��
� ,I�WKH�WDQN�LV�HTXLSSHG�ZLWK�DQ�RYHUÁRZ�GHYLFH�WR�NHHS�
WKH�ZDWHU�OHYHO�EHORZ�WKH�WRS��LW�PD\�EH�SRVVLEOH�WR�SXOO�
D�PHVK�FRYHU�WLJKW�HQRXJK�WR�NHHS�LW�DERYH�WKH�ZDWHU��
7KH�ODUJHU�WKH�GLDPHWHU�RI�WKH�WDQN��WKH�PRUH�GLIÀFXOW�LW�
LV�WR�NHHS�WKH�IDEULF�WLJKW��
� 6RPH�SHRSOH�ZKR�XVH�D�PHVK�FRYHU�FRPEDW�WKH�VDJ�
JLQJ�SUREOHP�E\�VXSSRUWLQJ�WKH�PHVK�DERYH�WKH�ZDWHU�
ZLWK�D�ÁRWDWLRQ�GHYLFH�RU�ZLWK�D�VWUXFWXUH�VXFK�DV�SLSH�
DUFKHV��)ORWDWLRQ�GHYLFHV� VKRXOG�EH�PDGH�RI�PDWHULDO�
WKDW�LV�QRQWR[LF�DQG�SUHIHUDEO\�IRRG�JUDGH�TXDOLW\��)RU�
H[DPSOH�� GR�QRW� XVH� UXEEHU� LQQHU� WXEHV��ZKLFK� OHDFK�
WR[LF�SHWUROHXP�SURGXFWV�WKDW�WXUQ�WKH�ZDWHU�EODFN��DQG�
WHUPLWH�WUHDWHG�OXPEHU��ZKLFK�UHOHDVHV�WKH�LQVHFW�SRLVRQ�
LQWR� WKH�ZDWHU�� 6KDUS�HGJHG� LWHPV� FDQ� ULS� WKH� IDEULF��
6RPH�SRRO�WR\V�FRQWDLQ�ELRFLGHV��WR[LF�G\HV��RU�UHOHDVH�
IXPHV�WKDW�HQWHU�WKH�ZDWHU�
� 2QH�PHWKRG�RI�NHHSLQJ� WKH�PHVK�FRYHU�RXW�RI� WKH�
ZDWHU�LV�WR�ZUDS�D�URSH�DURXQG�WKH�WRS�GLDPHWHU�RI�WKH�
WDQN��)URP�WKLV�URSH��UXQ�OHQJWKV�RI�URSH�DFURVV�WKH�WDQN�
XQWLO�\RX�KDYH�D�FURVV�KDWFKLQJ�RI�URSH�RQ�WKH�WRS�RI�WKH�
WDQN��3ODFH�D�ODUJH�EDOO�RQ�WRS�RI�WKH�URSHV�LQ�WKH�FHQWHU��
WKHQ�WKURZ�D�PHVK�FRYHU�RYHU�WKH�WRS�RI�WKH�ZKROH�WKLQJ�
DQG�WLH�WKH�FRYHU�GRZQ��8VH�URSH�WKDW�LVQ·W�OLNHO\�WR�URW�
TXLFNO\�LQ�ZHW�FRQGLWLRQV��,I�\RXU�RYHUÁRZ�LV�ZRUNLQJ�
SURSHUO\�DQG�WKH�URSHV�DUH�WLJKW�� WKH\�VKRXOG�KROG�WKH�
EDOO�DQG�WKH�FRYHU�DERYH�WKH�ZDWHU��
� 0HVK�FRYHUV�XVXDOO\�KDYH�WR�EH�FKDQJHG�HYHU\�WKUHH�WR�
ÀYH�\HDUV��GHSHQGLQJ�RQ�WKHLU�FRPSRVLWLRQ��EHFDXVH�WKH\�
ZHDU�RXW�DQG�DUH�VXVFHSWLEOH�WR�GHJUDGDWLRQ�E\�WKH�VXQ�
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0HVK�FRYHUV�RIWHQ�VDJ�LQWR�WKH�ZDWHU�ZKHQ�WKH�WDQN�LV�IXOO�RU�
WKH�PHVK�VWUHWFKHV�LQ�WKH�VXQ��7KH�UHVXOWLQJ�SXGGOH�DWWUDFWV�
ELUGV��LQVHFWV��DQG�GHEULV��ZKLFK�FRQWDPLQDWH�WKH�ZDWHU�

6DJJLQJ�DQG�EURNHQ�FRYHUV�OLNH�WKLV�RQH�DUH�YHU\�FRPPRQ��
7KH�VWRUDJH�WDQN�LV�ZKHUH�ZDWHU�VLWV�WKH�ORQJHVW��DQG�NHHSLQJ�
LW�FRYHUHG�LV�LPSRUWDQW�WR�UHGXFLQJ�ZDWHU�FRQWDPLQDWLRQ��

� 0RVTXLWRHV�KDYH�EHHQ�D�SUREOHP�ZLWK�VWRUHG�ZDWHU�
LQ�+DZDL¶L�VLQFH�WKHLU�LQWURGXFWLRQ�LQ�WKH�ODWH�����V��DQG�
WKH\�DUH� D�SDUWLFXODU�SUREOHP�ZKHQ� WDQNV�DUH� FRYHUHG�
ZLWK�VDJJLQJ�PHVK��$�YHU\�KD]DUGRXV�ROG�WLPH�PHWKRG�
WR�HOLPLQDWH�PRVTXLWRHV�ZDV�WR�FRYHU�WKH�ZDWHU�VXUIDFH�
ZLWK�D�ÀOP�RI�NHURVHQH��DVVXPLQJ�WKDW�LW�ZRXOG�NLOO�WKH�
ODUYDH�DQG�WKHQ�HYDSRUDWH��.HURVHQH�LV�WR[LF�WR�KXPDQV�
DQG�VKRXOG�QHYHU�EH�XVHG�LQ�D�ZDWHU�FDWFKPHQW�V\VWHP��
0LQHUDO�RLO�KDV�DOVR�EHHQ�XVHG�LQ�WKH�VDPH�IDVKLRQ�WR�NLOO�
PRVTXLWR�ODUYDH��EXW�WKH�RLO�UHVLGXH�OHIW�RQ�WKH�WDQN�ZLOO�
VXSSRUW�WKH�JURZWK�RI�XQGHVLUDEOH�PLFURRUJDQLVPV��7KHUH�
LV�D�FRPPHUFLDOO\�DYDLODEOH�ODUYLFLGH�IRU�SRWDEOH�ZDWHU��,W�
ZRUNV�E\�FRDWLQJ�WKH�ZDWHU�VXUIDFH�ZLWK�D�WKLQ�ÀOP��7KH�
ODUYDH�FDQQRW�EUHDN�WKURXJK�WKH�VXUIDFH�WR�EUHDWKH��DQG�
WKH\�VXIIRFDWH��7KH�EHVW�ZD\�WR�DYRLG�PRVTXLWRHV�LV�WR�
HOLPLQDWH�DQ\�RSHQLQJ�ODUJH�HQRXJK�WR�DGPLW�WKHP��ÀOWHU�
WKH�LQWDNH��DQG�HOLPLQDWH�H[SRVHG��SRQGHG��RU�VWDQGLQJ�
ZDWHU�DQ\ZKHUH�LQ�WKH�FDWFKPHQW�V\VWHP�
� (YHU\RQH�VKRXOG�VWULYH�WR�KDYH�D�VROLG�WDQN�FRYHU�WR�
PDLQWDLQ�ZDWHU�TXDOLW\��3XWWLQJ�D�VROLG�FRYHU�RQ�D�W\SL�
FDO�WDQN�WKDW�ZDV�QRW�GHVLJQHG�ZLWK�D�VROLG�FRYHU�FDQ�EH�
FRVWO\�DQG�SUREOHPDWLF��)RU�H[DPSOH��VZLPPLQJ�SRRO�
WDQNV� DQG� FRUUXJDWHG� VWHHO� WDQNV� RIWHQ� DUH� QRW� VWURQJ�
HQRXJK�WR�VXSSRUW�D�VROLG�FRYHU��)LEHUJODVV�FRYHUV�IRU�
WKHVH�W\SHV�RI�WDQN�PLJKW�EH�DYDLODEOH��EXW�WKH\�PD\�EH�
PRUH�H[SHQVLYH�WKDQ�WKH�WDQN�LWVHOI��DQG�VRPH�W\SH�RI�
VXSSRUW�IUDPH�PD\�EH�QHHGHG�WR�KROG�DQ�DGGHG�FRYHU��
$OVR��VLGH�RSHQLQJV�QHHG�WR�EH�VHDOHG�WRR��,I�\RX�EX\�D�
ÀEHUJODVV�FRYHU��PDNH�VXUH�WKH�PDWHULDO�LV�FXUHG��VHH�WKH�

VHFWLRQ�RQ�ÀEHUJODVV�WDQNV���

3LSH�DUFKHV�VXSSRUWLQJ�D�PHVK�FRYHU�NHHS� LW� IURP�VDJJLQJ�
LQWR�WKH�ZDWHU��

6RPH�FRUUXJDWHG�WDQNV�KDYH�VROLG�FRYHUV��7KLV�PRGHO�KDV�D�
WRS�KDWFK�IRU�DFFHVV�DQG�D�OLQHU�VHFXUHG�WR�WKH�VLGHV�ZLWK�EROWV�
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7DQN�RYHUÁRZ�GHYLFHV
7DQNV� VKRXOG� EH�ÀWWHG�ZLWK� RYHUÁRZ�GHYLFHV� VR� WKDW�
ZDWHU�GRHVQ·W�VSLOO�RYHU�WKH�VLGHV�DQG�ZDVK�RXW�WKH�WDQN·V�
IRXQGDWLRQ�RU�FDXVH�DQ\�RWKHU�GDPDJH�WR�\RXU�RU�\RXU�
QHLJKERUV·�SURSHUW\��0RVW�RYHUÁRZ�GHYLFHV�DUH�VLPSOH�
JUDYLWDWLRQDO�GHYLFHV�PDGH�RXW�RI�ORRSHG�39&�SLSH��7KH�
RYHUÁRZ�SLSHV�VKRXOG�EH�DW�OHDVW�DV�ODUJH�RU�ODUJHU�WKDQ�
WKH�LQWDNH�SLSHV��,W�LV�XQOLNHO\�WKDW�DQLPDOV�DQG�LQVHFW�ZLOO�
HQWHU�WKH�WDQN�WKURXJK�WKH�RYHUÁRZ�GHYLFH��EXW�D�ÁDSSHU�
RU�VFUHHQ�RQ�WKH�RXWVLGH�HQG�FDQ�KHOS�SUHYHQW�WKLV�

'UDLQ�SLSHV
6RPH�VROLG�SRXU�FRQFUHWH�DQG�IHUURFRQFUHWH�WDQNV�KDYH�
D�GUDLQ�DW�WKH�ERWWRP�WKDW�FDQ�EH�RSHQHG�XS�IRU�FRPSOHWH�
GUDLQDJH��5RXQGLQJ� WKH�ERWWRP�RI�D� WDQN�DQG�SODFLQJ�
WKH�GUDLQ�DW�WKH�ORZ�VSRW�IDFLOLWDWHV�WKLV�SURFHVV��0RVW�
RWKHU�W\SHV�RI�WDQNV�GR�QRW�KDYH�ERWWRP�GUDLQDJH��7R�JHW�
FRPSOHWH�GUDLQDJH��ZDWHU�KDV�WR�EH�VLSKRQHG�RXW�ZLWK�D�
KRVH�RU�SXPSHG�RXW��,W�LV�D�JRRG�LGHD�WR�ULQVH�D�WDQN�DQG�
GUDLQ�LW�EHIRUH�XVLQJ�LW�WR�VWRUH�ZDWHU�IRU�WKH�ÀUVW�WLPH��
7KLV� LV� WR�ZDVK�RXW� DQ\�PDQXIDFWXULQJ�PDWHULDOV� WKDW�
FRXOG�FRQWDPLQDWH�WKH�ZDWHU�
�
+RXVH�LQWDNH�SLSHV
7KH�SLSH�WKDW�FDUULHV�WKH�ZDWHU�IURP�WKH�WDQN�WR�WKH�SXPS�
VKRXOG�KDYH�LWV�LQWDNH�DERYH�WKH�ERWWRP�RI�WKH�WDQN��IRU�
WZR� UHDVRQV��2QH� LV� WR� NHHS� WKH� VXFWLRQ� IURP�SXOOLQJ�
XS�WKH�VOXGJH�WKDW�FROOHFWV�RQ�WKH�ERWWRP�RI�WKH�WDQN�RU�

$Q�RYHUÁRZ�GHYLFH�WR�NHHS�WKH�ZDWHU�OHYHO�DV�LQGLFDWHG�E\�WKH�
GDVKHG�OLQH��3LSH�RQ�WKH�QHDU�VLGH�RI�WKH�IHQFH�KDQJV�RXWVLGH�
WKH�WDQN��$�KROH�DWRS�WKH�HOERZ�LQ�WKH�IRUHJURXQG�LV�QHHGHG�IRU�
SURSHU�IXQFWLRQ��EXW�LI�D�7�MRLQW�LV�XVHG��WKH�KROH�LV�QRW�QHHGHG��

(YHQ�WKRXJK�VXUURXQGLQJ�\RXU�WDQN�ZLWK�SODQWV�PD\�ORRN�QLFH��
LW�FDQ�FDXVH�PDMRU�SROOXWLRQ�SUREOHPV�IRU�\RXU�ZDWHU�VXSSO\��
SDUWLFXODUO\�LI�WKH�WDQN�FRYHU�LV�QRW�VROLG��

RQ�LWV�OLQHU��7KH�VHFRQG�LV�WR�KDYH�ZDWHU�EHORZ�WKH�SLSH�
DYDLODEOH�IRU�ÀUHÀJKWLQJ��&RQFUHWH�WDQNV�PD\�KDYH�WKHVH�
SLSHV�JRLQJ�WKURXJK�D�VLGH�KROH��ZKLOH�RWKHU�W\SHV�RI�WDQNV�
XVXDOO\�KDYH�WKH�SLSHV�JRLQJ�RYHU�WKH�WRS�RI�WKH�WDQN�

$GGLQJ�RWKHU�ZDWHU�WR�WDQNV
7R�DGG�ZDWHU�WR�\RXU�WDQN��IURP�D�WDQN�WUXFN��IRU�H[�
DPSOH���LW�LV�XVXDOO\�HDVLHU�WR�UXQ�WKH�WUXFN�KRVH�RYHU�WKH�
WRS�RI�WKH�WDQN��%XLOG�\RXU�WDQN�ZLWK�VRPH�W\SH�RI�WRS�
DFFHVV��6ROLG�FRYHUHG�WDQNV�VKRXOG�EH�EXLOW�ZLWK�D�WRS�
KDWFK�\RX�FDQ�RSHQ��:LWK�PRVW�WDQNV�WKDW�GR�QRW�KDYH�
VROLG�FRYHUV��WKH�KRVH�LV�SXW�RYHU�WKH�VLGH�DQG�XQGHU�WKH�
FRYHU��%H�VXUH�WKH�WDQN�IUDPH�FDQ�VXSSRUW�D�KHDY\�KRVH�
EHIRUH�GRLQJ�WKLV��7DQN�WUXFNV�GR�QRW�KDYH�VWDQGDUGL]HG�
KRVHV��VR�PDNLQJ�D�FRQQHFWLRQ�VSHFLÀFDOO\�WR�ÀW�D�WDQN�
WUXFN�KRVH�LV�QRW�UHFRPPHQGHG��)RU�PRUH�LQIRUPDWLRQ�
RQ�ZDWHU�KDXOHUV�DQG�WKH�VWDQGDUGV�WKH\�VKRXOG�FRQIRUP�
WR��VHH�WKH�VHFWLRQ�RQ�WUXFNHG�LQ�ZDWHU�RQ�SDJH����

7DQN�ORFDWLRQ
:KHQ�VHWWLQJ�XS�D�VWRUDJH�WDQN��\RX�QHHG�WR�WDNH�D�QXP�
EHU�RI�WKLQJV�LQWR�FRQVLGHUDWLRQ��VRPH�RI�ZKLFK�PD\�EH�
LQ�FRQÁLFW�ZLWK�RQH�DQRWKHU��7KH�WDQN�VKRXOG�EH�FORVH�
HQRXJK�WR�WKH�KRXVH�WR�EH�DEOH� WR�UXQ�D�GRZQ�VORSLQJ�
SLSH�IURP�WKH�URRI�WR�WKH�WDQN��:DWHU�UXQRII�VKRXOG�QRW�
HQWHU�VHSWLF�V\VWHP�GUDLQÀHOGV�RU�FHVVSRRO�ORFDWLRQV��7KH�
WDQN�VKRXOG�EH�LQ�D�ORFDWLRQ�ZKHUH�RYHUÁRZ�DQG�GUDLQ�
DJH�GRHV�QRW�DIIHFW�WKH�IRXQGDWLRQV�RI�DQ\�VWUXFWXUHV�RU�
DGYHUVHO\�LPSDFW�QHLJKERULQJ�SURSHUW\��7KH�VORSH�RI�WKH�
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ODQG�VKRXOG� LQÁXHQFH�ZKHUH�\RX�SXW�\RXU� WDQN�� ,I� WKH�
WDQN�FROODSVHG��ZRXOG�\RX�VXGGHQO\�KDYH�D�ÁRRG�RI�ZDWHU�
JXVKLQJ�WKURXJK�\RXU�OLYLQJ�URRP"�,I�SUHYDLOLQJ�ZLQGV�
EORZ�PRVWO\�IURP�RQH�GLUHFWLRQ��\RX�PD\�ZDQW�WR�VKHOWHU�
WKH�WDQN�RQ�WKH�OHHZDUG�VLGH�RI�WKH�KRXVH��,I�\RX�QHHG�
WR�EULQJ�LQ�ZDWHU�WR�VXSSOHPHQW�UDLQIDOO��WKH�WDQN�VKRXOG�
EH�LQ�D�ORFDWLRQ�WKDW�LV�DFFHVVLEOH�WR�ZDWHU�KDXOHUV��)RU�
ÀUHÀJKWLQJ�SXUSRVHV��WKH�WDQN�VKRXOG�EH�ZHOO�DZD\�IURP�
\RXU�EXLOGLQJV�DQG�ORFDWHG�LQ�IURQW�RI�WKH�KRXVH��PRUH�
DERXW�ÀUHÀJKWLQJ�ZLOO�EH�GLVFXVVHG�LQ�WKH�ODVW�VHFWLRQ���

7DQN�IRXQGDWLRQV
7KH�W\SH�RI�IRXQGDWLRQ�QHHGHG�XQGHU�D�WDQN�YDULHV�ZLWK�
WKH�W\SH�RI�WDQN�\RX�SXW�LQ��,I�WKH�WDQN�OLQHU�VLWV�RQ�WKH�
JURXQG��D�EDVH�RI�FRPSDFWHG�VRLO�RU�JUDYHO�FRYHUHG�ZLWK�
VDQG�LV�WKH�PRVW�FRPPRQ�IRXQGDWLRQ��$�FRQFUHWH�EDVH�
LV�SUHIHUDEOH�EXW�PRUH�H[SHQVLYH��7KH�PRVW�LPSRUWDQW�
WKLQJ�LV� WKDW� WKH�JURXQG�LV�OHYHO�DQG�WKH�IRXQGDWLRQ�LV�
IUHH�RI�VKDUS�REMHFWV�WKDW�FRXOG�SXQFWXUH�D�WDQN�RU�OLQHU��
8QGHUPLQLQJ�RI�WKH�VDQG�DQG�EDVH�FRXUVH�IRXQGDWLRQV�
LV�D�FRPPRQ�SUREOHP�ZKHQ�WDQN�RYHUÁRZ�GHYLFHV�DUH�
LQVXIÀFLHQW�RU�WKH�WDQN�LV�OHDQLQJ��,I�WKH�IRXQGDWLRQ�LV�
QRW�VROLG��WKH�WDQN�PD\�EHJLQ�WR�WLOW��ZKLFK�FRXOG�OHDG�
WR� LWV�FROODSVH��0DNH�VXUH� WKDW�ZKDWHYHU� W\SH�RI�EDVH�
\RX�XVH��LW�ZRQ·W�EH�ZDVKHG�DZD\�E\�UXQRII�IURP�WDQN�
RYHUÁRZ�RU�UXQRII�IURP�RWKHU�SDUWV�RI�WKH�SURSHUW\��,W�
LV�DOPRVW�LPSRVVLEOH�WR�DYRLG�RFFDVLRQDO�WDQN�RYHUÁRZ�
GXULQJ�WRUUHQWLDO�GRZQSRXUV��SDUWLFXODUO\�LI�WKH�FRYHU�LV�
QRW�VROLG��%H�VXUH�WR�FKHFN�\RXU�EDVH�IRU�GDPDJH�LI�WKLV�
VKRXOG�RFFXU��,QVSHFW�WKH�IRXQGDWLRQ�IRU�GDPDJH�DIWHU�
HDUWKTXDNHV��:KHQ� LQVWDOOLQJ�RYHUÁRZ�GHYLFHV��PDNH�
VXUH� WKH\� DUH� VLWXDWHG� VR� WKDW� WKH\�ZLOO� QRW� FDXVH� WKH�
RYHUÁRZ�ZDWHU�WR�XQGHUPLQH�WKH�IRXQGDWLRQ��

3XPSV
7R�JHW�ZDWHU� IURP�WKH� WDQN� LQWR�\RXU�KRXVH��\RX�QHHG�D�
SXPS�V\VWHP��3HRSOH�XVXDOO\�ZDQW�WKH�ZDWHU�V\VWHP�WR�EH�
SUHVVXUL]HG��VR�DORQJ�ZLWK�D�SXPS�\RX�QHHG�D�SUHVVXUH�WDQN��
FKHFN�YDOYHV��DQG�D�SUHVVXUH�JDXJH��7KHVH�LWHPV�DUH�XVXDOO\�
FRQQHFWHG�RQWR�WKH�SXPS�RU�QH[W�WR�LW���6HH�SDJHV���²���
IRU�PRUH�LQIRUPDWLRQ�DERXW�SXPS�V\VWHPV���0RVW�V\VWHPV�
DOVR�KDYH�D�FRDUVH�ÀOWHU�ZLWK�WKH�SXPS��7KH�ÀOWHU�VKRXOG�
EH�FKDQJHG�RQFH�D�PRQWK��RU�PRUH�RIWHQ�LI�QHHGHG��,I�WKH�
ÀOWHU�JHWV�FORJJHG�ZLWK�VHGLPHQW��WKH�ZDWHU�SUHVVXUH�ZLOO�EH�
UHGXFHG�DQG�PRUH�FRQWDPLQDQWV�FDQ�EH�IRUFHG�WKURXJK�WKH�
ÀOWHU��2UJDQLF�PDWHULDO�KDUERUHG�DQG�GHFD\LQJ�LQ�WKH�ÀOWHU�
FDQ�SURYLGH�D�VXLWDEOH�HQYLURQPHQW�IRU�EDFWHULD�WR�JURZ�DQG�

$� VPDOO� EXW� W\SLFDO� HOHFWULF� SXPS��7KH� SXPS� VLWV� EHORZ� D�
SUHVVXUH�FKDPEHU��$�FRDUVH�ÀOWHU�KDQJLQJ�IURP�WKH�LQOHW�SLSH�
ÀOWHUV�WKH�ZDWHU�EHIRUH�LW�HQWHUV�WKH�KRXVH�

WKULYH��7KH�FRDUVH�ÀOWHU�VKRXOG�EH�RQH�RI�WKH�ÀUVW�WKLQJV�WR�
FKHFN�LI�WKH�ZDWHU�SUHVVXUH�GURSV�RU�ZDWHU�TXDOLW\�GHFUHDVHV�

(DUWKTXDNHV
,Q� WKH� ����V�ZKHQ� HOHYDWHG� UHGZRRG� WDQNV�ZHUH� WKH�
QRUP�RQ�WKH�LVODQG�RI�+DZDL¶L�� UHVHDUFK�ZDV�GRQH�RQ�
WKH�EHVW�ZD\�WR�SUHYHQW�D�WDQN�IURP�FROODSVLQJ�GXULQJ�D�
ODUJH�HDUWKTXDNH������1RZ�WDQNV�XVXDOO\�VLW�RQ�WKH�JURXQG��
DQG�FROODSVH�RFFXUV�ZKHQ�WKH�ZDWHU�VXUJHV�DJDLQVW�WKH�
LQVLGH�RI�WKH�WKLQ�IUDPHG�WDQNV��6ZLPPLQJ�SRRO�WDQNV�
DUH�SDUWLFXODUO\�YXOQHUDEOH�WR�FROODSVH�IURP�ZDWHU�VXUJHV���
&RQFUHWH�WDQNV��SDUWLFXODUO\�WKRVH�WKDW�DUH�XQGHUJURXQG�
RU�SDUWLDOO\�XQGHUJURXQG��FDQ�EH�FUDFNHG�E\�HDUWKTXDNHV��
DQG�FUDFNV�OHW�ERWK�ZDWHU�RXW�DQG�FRQWDPLQDQWV�LQ��&UDFNV�
LQ�XQGHUJURXQG�WDQNV�FDQ�EH�VR�VPDOO�WKDW�\RX�PLJKW�QRW�
QRWLFH�D�ZDWHU�ORVV��EXW�WKH\�VWLOO�FDQ�DOORZ�LQWURGXFWLRQ�
RI�VRLO�ERXQG�FRQWDPLQDQWV�DQG��PRUH�VLJQLÀFDQWO\��IH�
FDO�PDWHULDO��7R�WKH�H[WHQW�SRVVLEOH��FKHFN�\RXU�WDQN�IRU�
OHDNV�DIWHU�DQ\�HDUWKTXDNH�DFWLYLW\��

:DWHU�VWRUDJH�KLJKOLJKWV
�� /LQHUV�PXVW�EH� IRRG�JUDGH�TXDOLW\��PDQ\�VZLP�
PLQJ�SRRO�OLQHUV�FRQWDLQ�WR[LQV�

�� $OO�WDQNV�VKRXOG�KDYH�D�FRYHU�
�� 7KH�WDQN�FRYHU�VKRXOG�EH�VROLG�
�� &RYHUV�DQG�OLQHUV�QHHG�WR�EH�PDLQWDLQHG�UHJXODUO\�
�� 3ODQ�IRU�DQG�GLUHFW�RYHUÁRZ�ZDWHU�WR�DQ�DUHD�ZKHUH�
LW�ZLOO� QRW� GR� DQ\�GDPDJH� WR� \RXU� SURSHUW\�� WKH�
QHLJKERULQJ�SURSHUW\��RU�WKH�HQYLURQPHQW�
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7DQN�PDLQWHQDQFH
,W�LV�LPSRUWDQW�WR�FOHDQ�WKH�ZDWHU�VWRUDJH�WDQN�SHULRGLFDOO\�
WR�UHPRYH�DQ\�VOXGJH�WKDW�KDV�EXLOW�XS�RQ�WKH�ERWWRP��)HG�
HUDO�JXLGHOLQHV�VXJJHVW�WKDW�ZDWHU�VWRUDJH�WDQNV�EH�FOHDQHG�
HYHU\�WKUHH�\HDUV������<RX�PD\�ZDQW�WR�GR�LW�PRUH�RIWHQ�LI�
WKH�WDQN�JHWV�GLUW\�RU�OHVV�RIWHQ�LI�\RX�KDYH�D�FORVHG�V\V�
WHP�ZLWK�JRRG�VFUHHQLQJ�GHYLFHV�DQG�OLWWOH�GXVW��$OO�WDQNV�
EXLOG�XS�VOXGJH��EXW�WKH�DPRXQW�GHSHQGV�RQ�WKH�V\VWHP�DQG�
ZKDW�JHWV�ZDVKHG�LQWR�WKH�WDQN��,I�\RX�GUDLQ�WKH�V\VWHP��
GR�QRW�UHOHDVH�WKH�ZDWHU�LQ�DQ�DUHD�ZKHUH�LW�FRXOG�KDUP�
WKH�HQYLURQPHQW�RU�FDXVH�SURSHUW\�GDPDJH�
� 7KH� UHDVRQ� LW� LV� LPSRUWDQW� WR�FOHDQ� WKH� VOXGJH�DQG�
RUJDQLF�PDWHULDO� RXW� RI� \RXU� WDQN� LV� EHFDXVH� LW� LV� DQ�
HQYLURQPHQW�LQ�ZKLFK�PLFURRUJDQLVPV�JURZ��$OVR��OHDG�
DQG�KHDY\�PHWDOV�FDQ�DFFXPXODWH�LQ�VOXGJH�DQG�FUHDWH�D�
KHDOWK�KD]DUG��

6OXGJH�UHPRYDO
,I� \RX�GR�QRW�ZDQW� WR� GUDLQ�\RXU� WDQN� WR� UHPRYH� WKH�
VOXGJH�IURP�WKH�ERWWRP��\RX�FDQ�FOHDQ� WKH�ERWWRP�RI�
WKH�WDQN�XVLQJ�D�SXPS�DQG�KRVH��2U��\RX�FDQ�VLSKRQ�WKH�
VOXGJH�XVLQJ�D�KRVH�ZLWK�DQ�LQYHUWHG�IXQQHO�DW�WKH�HQG��
&UHDWH� D� JUDYLWDWLRQDO� VXFWLRQ�� WKHQ�PRYH� WKH� IXQQHO�
FDUHIXOO\�DQG�VORZO\�DFURVV�WKH�ERWWRP�RI�WKH�WDQN��6RPH�
VZLPPLQJ�SRRO�EUXVKHV�FRQQHFW�WR�D�KRVH�WKDW�FDQ�EH�
XVHG�WR�SXVK�WKH�GHEULV�DQG�VLSKRQ�LW�RXW��3URIHVVLRQDO�
FOHDQHUV�SURYLGH�VOXGJH�UHPRYDO��DQG�PDQ\�GR�VR�ZLWK�
D�PLQLPDO�ZDVWH�RI�ZDWHU��

'HDG�DQLPDOV�LQ�WKH�WDQN
,I� \RX� GLVFRYHU� D� GHDG� DQLPDO� LQ� WKH� WDQN�� WKH� WDQN�
DQG�ZDWHU�GHOLYHU\�V\VWHP�VKRXOG�EH�GHFRQWDPLQDWHG��
FOHDQHG�� DQG�GUDLQHG��5HPRYH� WKH� FDUFDVV� DQG� DGG� D�

6HFWLRQ��

5DLQZDWHU�&DWFKPHQW�6\VWHP�0DLQWHQDQFH

VWURQJ� FKORULQH� VROXWLRQ� WR� GHFRQWDPLQDWH� WKH�ZDWHU��
3XUJH�DOO�WKH�V\VWHP·V�SLSHV�DQG�IDXFHWV�ZLWK�WKLV�FKOR�
ULQH�WUHDWHG�ZDWHU��7KHQ�GUDLQ�WKH�HQWLUH�V\VWHP�DQG�ÁXVK�
LW�ZLWK�FOHDQ��FKORULQDWHG�ZDWHU��5HSODFH�RU�FOHDQ�DQG�
GHFRQWDPLQDWH�DQ\�ÀOWHULQJ�GHYLFHV��7KHQ��UHSDLU�RU�VHDO�
SODFHV�RI�HQWU\�VR�WKDW�RWKHU�DQLPDOV�FDQQRW�JHW�LQWR�WKH�
WDQN��3URIHVVLRQDO�WDQN�FOHDQHUV�DUH�WUDLQHG�WR�GHDO�ZLWK�
WKLV�NLQG�RI�SUREOHP�LI�\RX�GR�QRW�ZLVK�WR�GR�LW�\RXUVHOI�

/HDI�DQG�RUJDQLF�GHFRPSRVLWLRQ
,Q�DGGLWLRQ�WR�SURYLGLQJ�QXWULHQWV�IRU�PLFURRUJDQLVPV�WR�
JURZ�LQ��WKH�EUHDNGRZQ�RI�SODQW�DQG�DQLPDO�PDWHULDOV�
PD\�DIIHFW� WKH�FRORU�DQG� WDVWH�RI�ZDWHU��$OWKRXJK�QRW�
FRQVLGHUHG� D�PDMRU� FRQFHUQ�� WULKDORPHWKDQHV� FDQ� EH�
SURGXFHG�ZKHQ�FKORULQH�LV�DGGHG�WR�GHFD\LQJ�RUJDQLF�
PDWHULDOV��:KLOH�WULKDORPHWKDQHV�DUH�FDUFLQRJHQLF��WKH�
TXDQWLW\�SURGXFHG�LQ�D�KRPH�ZDWHU�V\VWHP�LV�SUREDEO\�
OHVV�WKDQ�ZKDW�ZRXOG�EH�FRQVLGHUHG�D�KDUPIXO�DPRXQW�
DQG�VKRXOG�QRW�GHWHU�\RX�IURP�XVLQJ�FKORULQH�DV�D�GLV�
LQIHFWDQW��,I�\RX�VXVSHFW�\RXU�WDQN�KDV�GHFD\LQJ�RUJDQLF�
PDWWHU�LQVLGH��FOHDQ�LW�

2WKHU�SUREOHPV�ZLWK�FDWFKPHQW�ZDWHU
7KH�VRXUFHV�RI�FRQWDPLQDWLRQ�WKDW�WKUHDWHQ�ZDWHU�TXDOLW\�
DUH�HLWKHU�ELRORJLFDO��FKHPLFDO��RU�PHWDOOLF��(DFK�W\SH�
RI�FRQWDPLQDWLRQ�SURYLGHV�JRRG�UHDVRQ�ZK\�\RX�VKRXOG�
WUHDW�VWRUHG�UDLQZDWHU�WR�GLVLQIHFW�RU�SXULI\�LW��
� 7KH�ELRORJLFDO�WKUHDWV�LQFOXGH�WKH�YDULRXV�SDWKRJHQV�
WKDW�FDXVH�GLVHDVHV��/HSWRVSLURVLV��JLDUGLDVLV��DQG�FU\SWR�
VSRULGLRVLV�DUH�WKUHH�H[DPSOHV�RI�GLVHDVHV�WKDW�FRPH�IURP�
RUJDQLVPV�FDUULHG�LQ�WKH�JDVWURLQWHVWLQDO�RU�XULQDU\�WUDFWV�
RI�PDPPDOV�� ELUGV� DQG� UHSWLOHV�PD\� DOVR� FDUU\� VRPH�
SDWKRJHQV��VXFK�DV� WKRVH�FDXVLQJ�FDPS\OR�EDFWHULRVLV�
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DQG� VDOPRQHOORVLV��&DUFDVVHV�RI� LQVHFWV�� DQLPDOV�� DQG�
UHSWLOHV��DV�ZHOO�DV�RWKHU�GHFD\LQJ�RUJDQLF�PDWHULDOV��FDQ�
FDXVH�ZDWHU�WR�EHFRPH�SROOXWHG�RU�WDLQWHG��:KLOH�QRW�DOO�
PLFURRUJDQLVPV�DUH�SDWKRJHQLF��GLVHDVH�FDXVLQJ���VRPH�
PD\�PDNH�WKH�ZDWHU�XQGULQNDEOH�GXH�WR�WDVWH�RU�WXUELGLW\��
� 7KH� FKHPLFDO� WKUHDWV� FRPH� IURP�PDQ\� VRXUFHV��
&KHPLFDOV� FDQ�EH� LQWURGXFHG� IURP�FDWFKPHQW� V\VWHP�
PDWHULDOV��7KH�VZLPPLQJ�SRRO�OLQHUV�VRPHWLPHV�XVHG�LQ�
FDWFKPHQW�WDQNV�FRQWDLQ�ELRFLGHV�WKDW�FDQ�EH�H[WUHPHO\�
WR[LF��3HWUROHXP�SURGXFWV�FDQ�OHDFK�IURP�VRPH�FRPSRV�
LWH�URRÀQJ�DQG�WDQN�FRYHU�PDWHULDOV��,QQHU�WXEHV�WKDW�DUH�
VRPHWLPHV�XVHG�DV�ÁRDWV�WR�NHHS�WDQN�FRYHUV�RXW�RI�WKH�
ZDWHU�OHDFK�WR[LF�SHWUROHXP�SURGXFWV�WKDW�FDQ�WXUQ�WKH�
ZDWHU�EODFN��3HVWLFLGHV�LQ�WKH�IRUP�RI�DHURVROV�RU�GXVW�
FDQ� EH� FDUULHG� LQWR� WKH� V\VWHP� IURP�DJULFXOWXUDO� DQG�
GRPHVWLF�DSSOLFDWLRQV���,I�\RX�OLYH�QHDU�DQ�DJULFXOWXUDO�
DUHD��SHVWLFLGH�GULIW�VKRXOG�EH�RI�SDUWLFXODU�FRQFHUQ�WR�
\RX��DQG�XVH�RI�D�ÀUVW�ÁXVK�GLYHUVLRQ�GHYLFH�LV�VWURQJO\�
UHFRPPHQGHG���([FHVVLYH�LQWDNH�RI�FKORULQH�FDQ�FDXVH�
JDVWURLQWHVWLQDO� LOOQHVV��1HDUE\� YROFDQLF� DFWLYLW\� FDQ�
FDXVH�DFLG�UDLQ��DQG�WKH�ORZHU�S+�FDQ�LQFUHDVH�WKH�UHDF�
WLYLW\�RI�RWKHU�FKHPLFDOV�LQ�WKH�V\VWHP·V�PDWHULDOV�
� +HDY\�PHWDOV�DUH�WKH�WKLUG�PDLQ�VRXUFH�RI�SRWHQWLDO�
FRQWDPLQDWLRQ��7KHVH� SULPDULO\� FRPH� IURP�EXLOGLQJ�
PDWHULDOV�OHDFKLQJ�VXFK�HOHPHQWV�DV�OHDG��]LQF��RU�FRS�
SHU�LQWR�WKH�ZDWHU��*DOYDQL]HG�VWHHO�FDQ�OHDFK�FDGPLXP��
+HDY\�PHWDOV�PLJKW�DOVR�FRPH�IURP�YROFDQLF�HPLVVLRQV�
DQG�SHVWLFLGH�GULIW��0RVW�RI� WKH�SUREOHPV�ZLWK�KHDY\�
PHWDO� LGHQWLÀHG� LQ�+DZDL¶L� DUH� DVVRFLDWHG�ZLWK� OHDG�
OHDFKLQJ�IURP�SDLQW��QDLOV��ÁDVKLQJV��DQG�RWKHU�EXLOGLQJ�
PDWHULDOV��$FLG�UDLQ�DFFHOHUDWHV�OHDFKLQJ�RI�PHWDOV�DQG�
YDULRXV�RWKHU�FKHPLFDOV�IURP�EXLOGLQJ�PDWHULDOV��$FLG�
UDLQ�DOVR�DIIHFWV�FRSSHU�SLSLQJ��DQG�WKH�OHDFKLQJ�UHDFWLRQ�
LV�JUHDWHU�ZKHQ�WKH�SLSHV�FDUU\�KRW�ZDWHU��&RSSHU�OHDFKHG�
LQWR�ZDWHU�OHDYHV�D�EOXH�JUHHQ�VWDLQ�RQ�\RXU�VLQN��LURQ�
OHDYHV�D�EURZQ�VWDLQ��EXW�OHDG�LV�QRW�OLNHO\�WR�OHDYH�DQ\�
GLVFRORUDWLRQ��

%DFWHULDO�DQG�YLUDO�GLVHDVHV
0RVW�ELRORJLFDO�SDWKRJHQV�FDQ�EH�HOLPLQDWHG�E\�FKOR�
ULQDWLRQ��7KH� WDEOH� RQ� SDJHV� ��²��� OLVWV� VRPH�RI� WKH�
PRUH�FRPPRQ�W\SHV�WKDW�PLJKW�EH�HQFRXQWHUHG�LQ�\RXU�
FDWFKPHQW� V\VWHP�� ,W� GRHV� QRW� OLVW� VRPH�RI� WKH�PRUH�
FRPPRQO\�NQRZQ�GLVHDVHV�WKDW�DIIHFW�ZDWHU�TXDOLW\�DQG�
KXPDQ�KHDOWK��VXFK�DV�DPRHELF�G\VHQWHU\��KHSDWLWLV�$��
1RUZDON�YLUXV��DQG�$VLDWLF�FKROHUD��7KHVH�DUH�GLVHDVHV�
FDXVHG�E\�KXPDQ�IHFHV�FRQWDPLQDWLRQ��DQG�WKH\�DUH�PRUH�

RIWHQ�DVVRFLDWHG�ZLWK�ZDWHU�FRQWDPLQDWLRQ�LQ�SXEOLF�XWLOL�
WLHV��7KH\�DUH�QRW�OLNHO\�WR�EH�D�SUREOHP�LQ�\RXU�ZDWHU�
VXSSO\�XQOHVV�\RX�DOORZ�SHRSOH�WR�VZLP�LQ�\RXU�WDQN�RU�
LI�WKHUH�DUH�OHDNV�LQ�WKH�WDQN�WKDW�DOORZ�FRQWDPLQDQWV�WR�
VHHS�LQ��+RZHYHU��DQ\�QHDUE\�RFFXUUHQFH�RI�D�VHZDJH�
SUREOHP��VXFK�DV�DQ�RYHUÁRZLQJ�FHVVSRRO��VKRXOG�EH�D�
FOXH�WR�EH�FRQFHUQHG�DERXW�SRVVLEOH�FRQWDPLQDWLRQ�RI�
\RXU�UDLQZDWHU�FDWFKPHQW�V\VWHP�

3URWR]RDQV
3URWR]RDQV�DUH�RQH�FHOOHG�DQLPDOV�WKDW�QRUPDOO\�LQKDELW�
ZDWHU�DQG�VRLO��IHHGLQJ�RQ�EDFWHULD�DQG�VPDOO�QXWULHQW�
SDUWLFOHV��2QO\�D�IHZ�RI�WKH��������VSHFLHV�RI�SURWR]RDQV�
FDXVH�GLVHDVH��6RPH�SURWR]RDQV�SURGXFH� D�SURWHFWLYH�
FDSVXOH��FDOOHG�D�F\VW�RU�RRF\VW��ZKLFK�DOORZV�WKH�RU�
JDQLVP�WR�VXUYLYH�IRU�D�ORQJ�WLPH�LQ�DGYHUVH�FRQGLWLRQV�
� ,QWHVWLQDO� SURWR]RDQV� DUH� D� KHDOWK� WKUHDW�ZKHQ� LQ�
JHVWHG��WKH\�HQWHU�WKH�ERG\�ZKHQ�VZDOORZHG�LQ�GULQNLQJ�
ZDWHU�RU�FRQWDPLQDWHG�IRRG��3URWR]RDQ�F\VWV�DUH�XVXDOO\�
VSUHDG�IURP�WKH�GLJHVWLYH�V\VWHP�RI�RQH�KRVW�WR�DQRWKHU�
LQ� FRQWDPLQDWHG�ZDWHU��2QFH� LQVLGH� D� GLJHVWLYH� WUDFW��
WKH�SURWR]RDQ�FKDQJHV�WR�DQ�DFWLYH�IRUP��WURSKR]RLWH���
ZKLFK�FDQ�UHSURGXFH��XVXDOO\�LQ�WKH�LQWHVWLQHV��WR�IRUP�
PRUH�F\VWV�WR�EH�H[FUHWHG�E\�WKH�QHZ�KRVW��
� 3URWR]RDQV� DUH� D�SUREOHP� IRU� UDLQZDWHU� FDWFKPHQW�
V\VWHPV� EHFDXVH� WKH� F\VWV� RI� VRPH� VSHFLHV� VXUYLYH�
FKORULQDWLRQ��7KH�F\VWV�DOVR�FDQ�EH�TXLWH�VPDOO��VXFK�DV�
WKH��²��PLFURQ�&U\SWRVSRULGLXP�F\VWV��ZKLFK�FDQ�JHW�
WKURXJK�PRVW�ÀOWHU� V\VWHPV��7KLV� LV�ZK\�FKORULQDWLRQ�
DORQH�ZLOO�QRW�VROYH�DOO�\RXU�GULQNLQJ�ZDWHU�SUREOHPV��
7KH�1DWLRQDO�6DIHW\�)RXQGDWLRQ�OLVWV�SURGXFWV�WKDW�FDQ�
HOLPLQDWH�WKHVH�F\VWV��WKHVH�LQFOXGH�́ DEVROXWH���PLFURQµ�
ÀOWHUV��VRPH�W\SHV�RI�XOWUDYLROHW�UDGLDWLRQ��DQG�VRODU�SDV�
WHXUL]DWLRQ��)RU�PRUH�LQIRUPDWLRQ��VHH�SDJH����IRU�16)�
FRQWDFW�LQIRUPDWLRQ�DQG�6HFWLRQ����:DWHU�WUHDWPHQW�

3DUDVLWLF�ZRUPV�
7KH�UDW�OXQJZRUP���$QJLRVWURQJ\OXV�FDQWRQHQVLV��LV�D�
SDUDVLWLF�ZRUP�RI�UDWV��,W�LV�WUDQVIHUUHG�IURP�UDWV�WR�VQDLOV�
DQG�VOXJV��,I�KXPDQV�HDW�SDUW�RI�WKH�VQDLO�RU�VOXJ��WKH\�
FDQ�EHFRPH�LQIHFWHG�E\�WKH�ODUYDH��5DWV�FDQQRW�WUDQVIHU�
WKLV�ZRUP�WR�KXPDQV��QRU�FDQ�KXPDQV�WUDQVIHU�LW�WR�RQH�
DQRWKHU��,W�LV�XQNQRZQ�LI�WKH�ODUYDH�FDQ�H[LVW�RXWVLGH�RI�
WKH�VQDLO�RU�VOXJ���,I�LW�FDQ�H[LVW�RXWVLGH�RI�WKH�VQDLO�RU�
VOXJ��WKH�LQIHFWLRXV�ODUYDH�LV�ODUJH�HQRXJK�WR�EH�FDXJKW�
E\�D����PLFURQ�ÀOWHU��0RVW�UHSRUWV�RI�LQIHFWLRQV�FDQ�EH�
WUDFHG�EDFN�WR�HDWLQJ�XQFOHDQ��XQFRRNHG�YHJHWDEOHV��$V�
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RI�WKLV�ZULWLQJ��KXPDQ�LQIHFWLRQV�KDYH�QRW�EHHQ�OLQNHG�
WR�GULQNLQJ�ZDWHU�

/HDG
/HDG�FRQWDPLQDWLRQ�KDV�EHHQ�D�SUREOHP�IRU�VRPH�SHRSOH�
XVLQJ�UDLQZDWHU�FDWFKPHQW�V\VWHPV��SDUWLFXODUO\�IRU�WKRVH�
LQ�ROGHU�SODQWDWLRQ�KRPHV��ZKHUH�OHDG�SDLQW�ZDV�RIWHQ�
XVHG�ERWK�RQ�WKH�URRI�DQG�LQVLGH�WKH�ZDWHU�WDQN��/HDG�FDQ�
FRPH�IURP�OHDG�VROGHU��SDLQW��ÁDVKLQJV��JXWWHUV��QDLOV��HWF��
/HDG�FRQWDLQLQJ�SURGXFWV�VKRXOG�EH�UHSODFHG��:KLOH�ROGHU�
KRPHV�RIWHQ�DUH�VLQJOHG�RXW�DV�KDYLQJ�KLJK�OHDG�UHDGLQJV�
GXH�WR�WKH�ODUJHU�XVH�RI�EXLOGLQJ�PDWHULDOV�FRQWDLQLQJ�OHDG�
LQ�WKH�ROG�GD\V��QHZ�KRPHV�DOVR�FDQ�KDYH�OHDG�SUREOHPV��
)RU�H[DPSOH��IDXFHWV�FDQ�EH�D�VRXUFH�RI�OHDG�LQ�QHZHU�
KRPHV�� SDUWLFXODUO\� LI� WKH�ZDWHU� LV� DFLGLF� GXH� WR� DFLG�
UDLQ��7KH�PRUH�DFLGLF�WKH�ZDWHU��WKH�JUHDWHU�WKH�SUREOHP�
ZLWK�OHDFKLQJ�RI�OHDG�LQWR�WKH�ZDWHU��+RW�ZDWHU�DOVR�FDQ�
LQFUHDVH�OHDFKLQJ�RI�OHDG�DQG�RWKHU�FRQWDPLQDQWV��VR�KRW�
ZDWHU�IURP�WKH�WDS�VKRXOG�QRW�EH�FRQVXPHG��,W�LV�DOZD\V�
D�JRRG�LGHD�WR�ÁXVK�WKH�VWDQGLQJ�ZDWHU�IURP�WKH�IDXFHW��
SDUWLFXODUO\�DIWHU�WKH�ZDWHU�KDV�EHHQ�VLWWLQJ�LQ�WKH�IDXFHW�
IRU�D�ORQJ�SHULRG�RI�WLPH��

$FLG�UDLQ
5DLQ�LV�FRQVLGHUHG�DFLGLF�ZKHQ�LW�KDV�D�S+�OHVV�WKDQ������
$FLG�UDLQ�LV�RIWHQ�DVVRFLDWHG�ZLWK�PDQ�PDGH�SROOXWLRQ��
XVXDOO\�ZKHUH�EXUQLQJ�RI�IRVVLO�IXHOV�UHOHDVHV�H[FHVVLYH�
DPRXQWV�RI�QLWURJHQ�R[LGHV�LQWR�WKH�DWPRVSKHUH��EXW�LW�
FDQ�RFFXU�DQ\ZKHUH�LQ�WKH�ZRUOG��,Q�+DZDL¶L��WKH�JUHDW�
HVW�FDXVH�RI�DFLG�UDLQ�LV�IXPHV�IURP�YROFDQLF�DFWLYLW\��
(UXSWLQJ� YROFDQRHV� UHOHDVH� JDVHV�� SDUWLFXODUO\� VXOIXU�
GLR[LGH��62����,Q�D�VHULHV�RI�UHDFWLRQV�LQ�WKH�DWPRVSKHUH��
WKH�62��FRPELQHV�ZLWK�ZDWHU�PROHFXOHV��IRUPLQJ�D�GLOXWH�
VXOIXULF�DFLG�WKDW�UHWXUQV�WR�WKH�HDUWK�DV�DFLG�UDLQ��.LODXHD�
YROFDQR�UHOHDVHV�����PHWULF�WRQV�SHU�GD\�RI�62��GXULQJ�
HUXSWLYH�SDXVHV��DQG������PHWULF� WRQV�SHU�GD\�GXULQJ�
DFWLYH�HUXSWLRQ������
� ,Q�QDWXUH��UDLQ�ZLWK�D�S+�D�ELW�OHVV�WKDQ���FDQ�VRPH�
WLPHV�IDOO� WR� WKH�HDUWK�ZLWKRXW�FDXVLQJ�PXFK�GDPDJH��
7KLV� LV� EHFDXVH� WKH� URFNV�� VRLO�� DQG�YHJHWDWLRQ� DFW� DV�
EXIIHUV�WR�QHXWUDOL]H�WKH�DFLGLW\��,I�WKH�UDLQ·V�S+�LV�WRR�
ORZ�IRU�WKH�HDUWK�WR�EXIIHU��VHYHUH�GDPDJH�WR�WKH�HFRORJ\�
RI�DQ�DUHD�FDQ�RFFXU������)DUPV�H[SRVHG�WR�WKH�YROFDQLF�
HPLVVLRQV�KDYH�ORVW�FURSV�EHFDXVH�RI�WKH�LQFUHDVHG�DFLG�
LW\�RI�UDLQIDOO�DQG�RWKHU�UHODWHG�DLU�SROOXWLRQ�IDFWRUV��$FLG�
UDLQ�FDXJKW�LQ�FDWFKPHQW�V\VWHPV�GRHV�QRW�KDYH�WKH�RS�
SRUWXQLW\�WR�EHQHÀW�IURP�WKH�HDUWK·V�QDWXUDO�EXIIHUV��7KH�

6\VWHP�PDLQWHQDQFH�KLJKOLJKWV
�� .HHS�\RXU�FDWFKPHQW�V\VWHP³DQG�HVSHFLDOO\�WKH�
WDQN³FOHDQ�

�� $FLG�UDLQ�LQFUHDVHV�OHDFKLQJ�RI�PHWDOV�DQG�RWKHU�
V\VWHP�PDWHULDOV�LQWR�WKH�ZDWHU�

�� %DFWHULD��YLUXVHV��SURWR]RDQV��KHDY\�PHWDOV��DQG�
FKHPLFDO�FRQWDPLQDQWV�DOO�WKUHDWHQ�WKH�TXDOLW\�RI�
\RXU�GULQNLQJ�ZDWHU³DQG�\RXU�KHDOWK�

ZDWHU�LQ�FDWFKPHQW�WDQNV�LQ�+DZDL¶L�WKDW�DUH�GRZQZLQG�
RI�WKH�YROFDQLF�SOXPH�KDYH�RIWHQ�KDG�S+�UHDGLQJV�DV�ORZ�
DV����SDUWLFXODUO\�LQ�DUHDV�VXFK�DV�.D¶ŗ�DQG�6RXWK�.RQD�
�����
� 7R�UDLVH�S+�OHYHOV��FRPPHUFLDO�ÀOWHUV�FDQ�EH�SOXPEHG�
LQWR�\RXU�FRQYH\DQFH�V\VWHP��<RX�FDQ�DOVR�ORZHU�WKH�
S+�LQ�\RXU�WDQN�E\�DGGLQJ�EDNLQJ�VRGD��VRGLXP�ELFDU�
ERQDWH���JUDQXODWHG�FDOFLXP�FDUERQDWH��DOVR�NQRZQ�DV�
FDOFLWH��RU�VRGLXP�FDUERQDWH��VRGD�DVK����
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EDVLF
�DONDOLQH�

QHXWUDO

DFLGLF

RYHQ�FOHDQHU

KDLU�UHPRYHU

VRDS

EOHDFK

VHD�ZDWHU

SXUH�ZDWHU

XULQH

DFLG�UDLQ

WRPDWR�MXLFH

RUDQJH�MXLFH

OHPRQ�MXLFH

VWRPDFK�DFLG

7KH�S+�VFDOH
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,OOQHVV

/LVWHULRVLV�����

/HSWRVSLURVLV
���:HLOҋV�GLVHDVH��

&DPS\OREDFWHULRVLV�
���RU�JDVWURHQWHULWLV������

'LDUUKHD�����
���WUDYHOOHUҋV�GLDUUKHD���
���LQIDQWLOH�GLDUUKHD��
���JDVWURHQWHULWLV�
���EDFLOODU\�G\VHQWHU\�
���KHPRUUKDJLF�FROLWLV��

(QWHULWLV�QHFURWLFDQV
���SHUIULQJHQV�IRRG�
���SRLVRQLQJ������

6DOPRQHOORVLV�
���RU�VDOPRQHOOD�����

%DFWHULD�QDPH

/LVWHULD�
PRQRF\WRJHQHV

/HSWRVSLUD�
LQWHUURQJDQV

&DPS\OREDFWHU�
MHMXQL

(VFKHULFKLD�
FROL

&ORVWULGLXP�
SHUÀQJHQV

6DOPRQHOOD�
JDVWURHQWHULWL

:KHUH�KDUERUHG
�
)HFDO�PDWWHU�RI�
LQIHFWHG�DQLPDOV��
ZKLFK�FDQ�FRQWDPL�
QDWH�GULQNLQJ�ZDWHU�
VXSSOLHV�DQG�VRLO

8ULQH�RI�LQIHFWHG�
PDPPDOV

)HFDO�PDWWHU�RI�
DQLPDOV��GRPHVWLF�
DQG�IHUDO��SDUWLFXODUO\�
FDUULHG�E\�ELUGV��
GRPHVWLF�DQG�ZLOG

7KH�IHFDO�PDWWHU�
RI�DOO�DQLPDOV��EXW�
W\SHV�SDWKRJHQLF�WR�
KXPDQV�DUH�PRVWO\�
IRXQG�LQ�KXPDQ�DQG�
FDWWOH�IHFHV

)HFDO�PDWWHU�RI�
DQLPDOV��GRPHVWLF�
DQG�IHUDO

)HFDO�PDWWHU�RI�
DQLPDOV��LQFOXGLQJ�
ELUGV�DQG�UHSWLOHV

1RWHV�RU�QDWXUH�RI�WKH�GLVHDVH�

0RVW�SHRSOH�FDQ�EH�FDUULHUV�RI�
WKH�GLVHDVH�ZLWKRXW�EHFRPLQJ�
VLFN�WKHPVHOYHV��OHVV�WKDQ������
SHRSOH�D�\HDU�JHW�LOO�IURP�WKH�
GLVHDVH��EXW�����RI�WKRVH�SHRSOH�
ZKR�JHW�LW�GLH�IURP�LW

<RX�FDQ�YDFFLQDWH�GRPHVWLF�
DQLPDOV�IRU�OHSWRVSLURVLV��EXW�
WKHUH�LV�QR�YDFFLQH�IRU�KXPDQV��
PRVW�SHRSOH�EHOLHYH�EDWKLQJ�LQ�
XQWUHDWHG�ZDWHU�LV�VDIH��EXW�WKLV�LV�
DQ�HDV\�ZD\�WR�FRPH�LQWR�FRQWDFW�
ZLWK�WKH�OHSWRVSLUD�EDFWHULD

7KH�PRVW�FRPPRQ�FDXVH�RI�
GLDUUKHDO�LOOQHVV�LQ�WKH�86$��
D�VPDOO�TXDQWLW\�RI�WKH�RUJDQLVP�
�������FDQ�FDXVH�LOOQHVV�LQ�
KXPDQV��HYHQ�RQH�GURS�RI�MXLFH�
IURP�D�UDZ�FKLFNHQ�

7KLV�LV�DQ�XQOLNHO\�SUREOHP�
IRU�FDWFKPHQW�V\VWHPV�EXW�
LV�PHQWLRQHG�EHFDXVH�RI�LWV�
V\PSWRPV��ZKLFK�DUH�RIWHQ�
PLVWDNHQ�IRU�RWKHU�LOOQHVVHV�
WUDQVIHUUHG�LQ�ZDWHU�WDQNV

�
$�YHU\�FRPPRQ�IRUP�RI�IRRG�
SRLVRQLQJ��\RX�QHHG�WR�LQJHVW�D�
ODUJH�DPRXQW�RI�WKHVH�EDFWHULD�
WR�JHW�LOO��WKH�EDFWHULD�PXVW�
FRQWDFW�D�IRRG�VRXUFH��WKHQ�
KDYH�WLPH�WR�PXOWLSO\��H�J���VDODG�
GUHVVLQJ�FDQ�EH�FRQWDPLQDWHG�E\�
ZDVKHG�OHWWXFH�LI�LW�VLWV�DW�URRP�
WHPSHUDWXUH�IRU�D�ZKLOH�

<RX�QHHG�WR�LQJHVW�D�ODUJH�
DPRXQW�RI�WKHVH�EDFWHULD�WR�JHW�
LOO��WKH�EDFWHULD�PXVW�FRQWDFW�D�
IRRG�VRXUFH��WKHQ�KDYH�WLPH�WR�
PXOWLSO\��H�J���VDODG�GUHVVLQJ�
FDQ�EH�FRQWDPLQDWHG�E\�
ZDVKHG�OHWWXFH�LI�LW�VLWV�DW�URRP�
WHPSHUDWXUH�IRU�D�ZKLOH

([DPSOH�PHWKRGV�RI�
ZDWHU�FRQWDPLQDWLRQ�

5RGHQWV�OHDYH�
GURSSLQJV�RQ�URRI�RU�LQ�
FDWFKPHQW�V\VWHP

5RGHQWV�XULQDWH�RQ�
URRI�RU�LQ�FDWFKPHQW�
V\VWHP

%LUGV�RU�UDWV�OHDYH�
GURSSLQJV�RQ�URRI�RU�LQ�
FDWFKPHQW�V\VWHP

*HWWLQJ�WKLV�GLVHDVH�
YLD�\RXU�ZDWHU�V\VWHP�
LV�XQOLNHO\

$QLPDOV�OHDYH�
GURSSLQJV�RQ�URRI�RU�LQ�
FDWFKPHQW�V\VWHP

%LUGV�RU�JHFNRV�OHDYH�
GURSSLQJV�RQ�URRI�RU�LQ�
FDWFKPHQW�V\VWHP

6RPH�EDFWHULDO�LOOQHVVHV�DVVRFLDWHG�ZLWK�ZDWHU
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+RZ�FRQWUDFWHG

%\�GULQNLQJ�
FRQWDPLQDWHG�
ZDWHU�

7KURXJK�VNLQ�FXWV�
DQG�VRIW�PXFXV�
PHPEUDQHV��VXFK�
DV�H\HV

%\�GULQNLQJ�
FRQWDPLQDWHG�
ZDWHU�

%\�GULQNLQJ�ZDWHU�
FRQWDPLQDWHG�E\�
KXPDQ�RU�FRZ�
IHFHV

%\�HDWLQJ�IRRG��
FRQWDPLQDWHG�E\�
LQIHFWHG�ZDWHU

%\�HDWLQJ�IRRG��
FRQWDPLQDWHG�E\�
LQIHFWHG�ZDWHU

/LNHOLKRRG�RI�JHWWLQJ�
WKLV�LOOQHVV

,W�KDV�EHHQ�IRXQG�LQ�DW�
OHDVW����PDPPDOLDQ�
VSHFLHV�����VSHFLHV�
RI�ELUGV��DQG�SRVVLEO\�
VRPH�ÀVK�DQG�VKHOOÀVK�

,Q�VRPH�DUHDV�RI�
+DZDLҊL�RYHU�KDOI�WKH��
UDW�DQG�PRQJRRVH�
SRSXODWLRQV�FDUU\�
OHSWRVSLUD�VWUDLQV�����

7KLV�LOOQHVV�LV�
FRPPRQO\�FDXVHG�E\�
FRQWDPLQDWHG�IRRG��EXW�
ODUJH�RXWEUHDNV�KDYH�
EHHQ�DVVRFLDWHG�ZLWK�
ZDWHU�FRQWDPLQDWLRQ

<RX�FRXOG�JHW�WKLV�
GLVHDVH�LI�\RX�KDYH�
DQ�XQGHUJURXQG�ZDWHU�
V\VWHP�ZLWK�FUDFNV�
DOORZLQJ�FRZ�RU�KXPDQ�
IHFDO�PDWWHU�WR�VHHS�LQ

7KH�ZDWHU�SUREDEO\�
ZRXOG�QRW�KDYH�HQRXJK�
RUJDQLVPV�WR�PDNH�\RX�
VLFN��WKH�EDFWHULD�FRXOG�
PXOWLSO\�RQ�IRRG�WKH�
ZDWHU�KDG�WRXFKHG

7KH�ZDWHU�SUREDEO\�
ZRXOG�QRW�KDYH�HQRXJK�
RUJDQLVPV�WR�PDNH�\RX�
VLFN��WKH�EDFWHULD�FRXOG�
PXOWLSO\�RQ�IRRG�WKH�
ZDWHU�KDG�WRXFKHG

,OOQHVV�
V\PSWRPV

)HYHU��FKLOOV��
XSVHW�VWRPDFK

)HYHU��FKLOOV��
KHDGDFKH��
PXVFXODU�SDLQ��
VZHDWLQJ��UHG�
H\HV��YRPLWLQJ

'LDUUKHD�

6HYHUH�DEGRPLQDO�
FUDPSLQJ�IROORZHG�
E\�ZDWHU\�GLDUUKHD�
EHFRPLQJ�EORRG\�
VWRROV��PD\EH�
QDXVHD��YRPLWLQJ

$EGRPLQDO�
FUDPSV�DQG�
GLDUUKHD

)HYHU��QDXVHD��
DEGRPLQDO�SDLQ��
FUDPSV��DQG�
GLDUUKHD

$YHUDJH�
GXUDWLRQ
�
�²��
GD\V

�²��
GD\V

�²��
GD\V

���KRXUV�

$�IHZ�
GD\V

�²��
GD\V

3RVVLEOH�VHYHUH�
FRPSOLFDWLRQV

/LVWHULF�PHQLQJLWLV��VSHDGLQJ�WR�
WKH�QHUYRXV�V\VWHP��KHDGDFKH��
VWLII�QHFN��FRQIXVLRQ��ORVV�RI�
EDODQFH��FRQYXOVLRQV��PLV�
FDUULDJH��VWLOOELUWK��RU�VHULRXV�
KHDOWK�SUREOHPV�IRU�IHWXV�

-DXQGLFH��NLGQH\�IDLOXUH��
GHDWK

$UWKULWLV��*XLOODQ�%DUUp�
V\QGURPH

+HPRO\WLF�XUHPLF�V\QGURPH��
ZKLFK�FDXVHV�NLGQH\�
GDPDJH��ORZ�UHG�EORRG�FHOO�
FRXQW��OHDGV�WR�NLGQH\�IDLOXUH��
PRVWO\�LQ�FKLOGUHQ

1HFURWLF�HQWHULWLV��SLJ�EHO���D�
UDUH�LQIHFWLRQ�RI�WKH�LQWHVWLQDO�
WLVVXH�DQG�PXOWLSOLFDWLRQ�RI�
WKH�EDFWHULD�LQ�WKH�EORRG�
VWUHDP��WKLV�UHTXLUHV�
LQJHVWLRQ�RI�ODUJH�DPRXQWV�RI�
WKH�EDFWHULD

6HSWLFHPLD��GHDWK��PRVWO\�LQ�
LQIDQWV�DQG�WKH�YHU\�ROG

:KRҋV�DW�ULVN

3UHJQDQW�
ZRPHQ��
QHZERUQV��ROGHU�
DGXOWV��SHRSOH�
ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

0RVW�SHRSOH��
SDUWLFXODUO\�
\RXQJ�FKLOGUHQ��
ROGHU�DGXOWV��
DQG�SHRSOH�
ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

0RVW�SHRSOH��
SDUWLFXODUO\�
\RXQJ�FKLOGUHQ��
ROGHU�DGXOWV��
DQG�SHRSOH�
ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

0RVW�SHRSOH��
SDUWLFXODUO\�
\RXQJ�FKLOGUHQ��
ROGHU�DGXOWV��
DQG�SHRSOH�
ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

0RVW�SHRSOH��
SDUWLFXODUO\�
\RXQJ�FKLOGUHQ��
ROGHU�DGXOWV��
DQG�SHRSOH�
ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

0RVW�SHRSOH��
SDUWLFXODUO\�
\RXQJ�FKLOGUHQ��
ROGHU�DGXOWV��
DQG�SHRSOH�
ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

6RPH�EDFWHULDO�LOOQHVVHV�DVVRFLDWHG�ZLWK�ZDWHU
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'LVHDVH

*LDUGLDVLV

7R[RSODVPRVLV

&U\SWRVSRULGLRVLV

&DXVDO
RUJDQLVP

*LDUGLD�
ODPEOLD�����

7R[RSODVPD�
JRQGLL�����

:KHUH�KDUERUHG

,Q�WKH�IHFDO�PDWWHU�RI�
LQIHFWHG�DQLPDOV

,Q�FDW��URGHQW��DQG�
RWKHU�DQLPDO�IHFHV��
DOVR��FRQWDPLQDWHG�
VRLO

,Q�WKH�IHFDO�PDWWHU�RI�
DQLPDOV��EXW�PLFH�DQG�
ELUGV�DUH�QRW�EHOLHYHG�
WR�EH�FDUU\LQJ�WKH�
KXPDQ�SDWKRJHQ�
VSHFLHV

+RZ��FRQWUDFWHG

'ULQNLQJ�FRQWDP�
LQDWHG�ZDWHU

,QJHVWLQJ�WKH�
SDUDVLWH�F\VWV

'ULQNLQJ�FRQWDP�
LQDWHG�ZDWHU

1RWHV�RU�QDWXUH�
RI�WKH�GLVHDVH

0RVW�FRPPRQ�FDXVH�RI�
HSLGHPLF�ZDWHU�ERUQH�
GLDUUKHDO�GLVHDVH

$�VLQJOH�FHOO�SDUDVLWH��
DERXW����PLOOLRQ�
SHRSOH�LQ�WKH�86$�DUH�
LQIHFWHG�EXW�IHZ�VKRZ�
V\PSWRPV

7KH�PDMRULW\�RI�SHRSOH�
KDYH�KDG�WKLV�GLVHDVH��
YDULRXV�VSHFLHV��EXW�
SDUYXP�KDV�EHHQ�PRVW�
UHVSRQVLEOH�IRU�ODUJH�
KXPDQ�RXWEUHDNV��
F\VWV�DUH�WLQ\�DQG�JR�
WKURXJK�PRVW�ÀOWHUV��
��²��PLFURQV�

([DPSOH�PHWKRGV�RI�
ZDWHU�FRQWDPLQDWLRQ

,QIHFWHG�DQLPDOV�OHDYH�
GURSSLQJV�RQ�URRI�RU�LQ�
FDWFKPHQW�V\VWHP

,QIHFWHG�DQLPDOV�OHDYH�
GURSSLQJV�RQ�URRI��
ZLQG�EORZV�VRLO�ZLWK�
HJJV�LQWR�ZDWHU

,QIHFWHG�DQLPDOV�OHDYH�
GURSSLQJV�RQ�URRI�RU�LQ�
FDWFKPHQW�V\VWHP

'LVHDVH

+DQWDYLUXV
SXOPRQDU\
V\QGURPH
��������

$OYHRODU�
K\GDWLG����

&DXVDO�
RUJDQLVP

6LQ�QRPEUH�
YLUXV

(FKLQRFRFFXV
PXOWLORFXODULV
�D�WDSHZRUP�

:KHUH�KDUERUHG

:LOG�URGHQWV�DQG�
PD\EH�RWKHU�VPDOO�
PDPPDOV

,Q�FDW��URGHQW��DQG�
RWKHU�DQLPDO�IHFHV

+RZ�FRQWUDFWHG

'ULQNLQJ�ZDWHU�
FRQWDLQLQJ�IHFHV��
XULQH��RU�VDOLYD�
IURP���LQIHFWHG�
VSHFLHV

,QJHVWLQJ�WKH�
WDSHZRUP�HJJV

1RWHV

+DV�QRW�EHHQ�IRXQG�LQ�GRJV�
DQG�FDWV�LQ�WKH�86$��FDQQRW�
EH�SDVVHG�EHWZHHQ�SHRSOH��
KDV�EHHQ�IRXQG�LQ����VWDWHV�
VR�IDU

$�PLFURVFRSLF�WDSHZRUP��
IRXQG�PRVWO\�LQ�WKH�QRUWKHUQ�
ODWLWXGHV�RI�WKH�86$

+RZ�GLVHDVH�FDQ�JHW�
LQWR�\RXU�ZDWHU�WDQN

)URP�0DLQODQG�EXLOGLQJ�
PDWHULDOV�WKDW�FRQWDLQ�
URGHQW�IHFHV��XULQH��RU�
VDOLYD�WKDW�ZDVK�LQWR�
\RXU�WDQN

,QIHFWHG�DQLPDOV�OHDYLQJ�
GURSSLQJV�RQ�\RXU�URRI��
RU�ZLQG�EORZLQJ�VRLO�ZLWK�
HJJV�LQWR�WKH�ZDWHU

6RPH�SURWR]RDQ�GLVHDVHV�DVVRFLDWHG�ZLWK�ZDWHU

2WKHU�GLVHDVHV�DVVRFLDWHG�ZLWK�ZDWHU
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/LNHOLKRRG�RI�JHWWLQJ��
WKLV�LOOQHVV

7KHUH�ZHUH����UHSRUWHG�
FDVHV�RI�JLDUGLDVLV�RQ�
+DZDLҊL�LVODQG�LQ�����

0RVW�SHRSOH�DUH�
DV\PSWRPDWLF

,Q�+DZDLҊL�WKHUH�ZHUH�
��UHSRUWHG�FDVHV�RQ�
2ҊDKX�LQ�������QRQH�LQ�
����

,OOQHVV�V\PSWRPV

1DXVHD��ZHDNQHVV��
ZHLJKW�ORVV��DEGRPLQDO�
FUDPSV��GLDUUKHD��IDWLJXH

´)OX�OLNHµ�V\PSWRPV��
PXVFOH�DFKHV

1DXVHD��YRPLWLQJ��ZDWHU\�
GLDUUKHD��VWRPDFK�
FUDPSV��KHDGDFKHV��DQG�
ORZ�JUDGH�IHYHU

$YHUDJH�GXUDWLRQ�
RI�GLVHDVH

6HYHUDO�ZHHNV�RU�
PRQWKV��FRXOG�EH�
DV\PSWRPDWLF

$�IHZ�GD\V�WR�
VHYHUDO�ZHHNV

��GD\V�WR���
ZHHNV

3RVVLEOH�VHYHUH�
FRPSOLFDWLRQV

&KURQLF�GLDUUKHD�
ZLWK�VLJQLÀFDQW�
ZHLJKW�ORVV

'DPDJH�WR�H\H�RU�
EUDLQ��IHWXV�FDQ�EH�
ERUQ�UHWDUGHG�ZLWK�
VHULRXV�PHQWDO�DQG�
SK\VLFDO�SUREOHPV

6HYHUH�V\PSWRPV�
ODVWLQJ�IRU�PRQWKV

:KRҋV�DW�ULVN

0RVW�SHRSOH��SDUWLFXODUO\�
\RXQJ�FKLOGUHQ��ROGHU�DGXOWV��
DQG�SHRSOH�ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

%DELHV�ZKRVH�PRWKHUV�ZHUH�
H[SRVHG�GXULQJ�SUHJQDQF\��
SHRSOH�ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

0RVW�SHRSOH��SDUWLFXODUO\�
\RXQJ�FKLOGUHQ��ROGHU�DGXOWV��
DQG�SHRSOH�ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

/LNHOLKRRG�RI�JHWWLQJ�WKH�
LOOQHVV

���VWDWHV�KDYH�FRQÀUPHG�
FDVHV��QRW�LQ�+DZDLҊL�\HW�EXW�
LQIHFWHG�GURSSLQJV�FRXOG�
HDVLO\�EH�LPSRUWHG�RQ�JRRGV�
IURP�LQIHFWHG�DUHDV

1RW�D�FRPPRQ�SUREOHP�LQ�
+DZDLҊL

:KRҋV�DW�ULVN�

$OO�DJH�JURXSV�

0RVWO\�SHRSOH�
LQ�WKH�QRUWKHUQ�
ODWLWXGHV��WKRVH�
ZLWK�ZHDNHQHG�
LPPXQH�V\VWHPV

,OOQHVV�V\PSWRPV

)HYHU��PXVFOH�DFKHV��
KHDGDFKH��FRXJK�WKDW�
SURJUHVVHV�UDSLGO\�WR�
VHYHUH�OXQJ�GLVHDVH��

7XPRU�OLNH�PDVV�RI�
SDUDVLWHV�LQ�OLYHU�DQG�RWKHU�
RUJDQV��F\VW�ZLWK�V\PSWRPV�
OLNH�OLYHU�FDQFHU

$YHUDJH�GXUDWLRQ�
RI�GLVHDVH

8QNQRZQ��RQVHW�
LV��²��ZHHNV�DIWHU�
H[SRVXUH���²��GD\V�
XQWLO�UHVSLUDWRU\�
GLVWUHVV

6XUJLFDO�UHPRYDO�
UHTXLUHG�DQG�
FRQWLQXRXV�
PHGLFDWLRQ

3RVVLEOH�VHYHUH�
FRPSOLFDWLRQV�

6HYHUH�UHVSLUDWRU\�
IDLOXUH��PRUWDOLW\�UDWH�
IRU�WKH�ÀUVW�����FDVHV�
ZDV������FRXOG�EH�DV�
KLJK�DV�����

/LYHU�DQG�RWKHU�RUJDQ�
GDPDJH

6RPH�SURWR]RDQ�GLVHDVHV�DVVRFLDWHG�ZLWK�ZDWHU

2WKHU�GLVHDVHV�DVVRFLDWHG�ZLWK�ZDWHU
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7KH�VROXWLRQV�WR�ZDWHU�FRQWDPLQDWLRQ�
1RWKLQJ�\RX�GR� WR�SXULI\�FDWFKPHQW�ZDWHU�ZLOO�EH�DV�
EHQHÀFLDO�DV�\RXU�HIIRUWV�WR�NHHS�WKH�FDWFKPHQW�V\VWHP�
IUHH�IURP�FRQWDPLQDWLRQ�LQ�WKH�ÀUVW�SODFH��,W�LV�HVVHQWLDO�
WR�HOLPLQDWH�DQ\�RYHUKDQJLQJ�WUHHV��EXVKHV��RU�ZLUHV�WKDW�
DOORZ�DFFHVV�WR�WKH�V\VWHP�E\�URGHQWV�DQG�PRQJRRVH��
.HHS�SODQWV�DQG�WUHHV�IDU�HQRXJK�DZD\�IURP�WKH�V\VWHP�
VR�WKDW�OHDYHV�DQG�EUDQFKHV�GR�QRW�IDOO�RQWR�WKH�URRI��$V�
PXFK�DV�SRVVLEOH��EORFN�DFFHVV�RI�LQVHFWV��UHSWLOHV��ELUGV��
DQG�DPSKLELDQV�WR�WKH�URRI�DQG�WDQN��<RX�FDQQRW�PDNH�
D�FDWFKPHQW�V\VWHP�FRPSOHWHO\�IUHH�RI�FRQWDPLQDWLRQ��
EXW�WKH�PRUH�\RX�FDQ�GR�WR�NHHS�LW�FOHDQ��WKH�EHWWHU�WKH�
ZDWHU�TXDOLW\�ZLOO�EH��0DNH�VXUH�WKH�WDQN�LV�FRYHUHG�DQG�
WKH�FRYHU�GRHV�QRW�KDQJ�LQWR�WKH�ZDWHU�

6HFWLRQ��

:DWHU�7UHDWPHQW

5RGHQWV�FDQ�DFFHVV�\RXU� URRI�E\�FOLPELQJ�XWLOLW\�SROHV�DQG�
UXQQLQJ�DORQJ�HOHFWULFDO�DQG�SKRQH�FDEOHV��3XWWLQJ�WKH�ZLUHV�
XQGHUJURXQG�LV�DQ�H[SHQVLYH�EXW�JRRG�VROXWLRQ�WR�WKH�SUREOHP��
$WWDFKLQJ�WKH�ZLUHV�WR�WKH�VLGH�RI�WKH�KRXVH�PD\�EH�DQ�RSWLRQ�LI�
WKH�KRXVH�LV�WDOO�HQRXJK�WR�NHHS�WKH�ZLUHV�RXW�RI�UHDFK��&RQWDFW�
\RXU�XWLOLW\�FRPSDQLHV�IRU�DGYLFH�

(OHFWULFDO�ZLUHV�DQG�UDWV
5RGHQWV� FDQ� JHW� RQWR� WKH� URRI� QRW� RQO\� E\� FOLPELQJ�
XS�YHJHWDWLRQ�EXW�DOVR�E\�FUDZOLQJ�DORQJ�HOHFWULF�DQG�
WHOHSKRQH�VHUYLFH�ZLUHV��7KLV�SUREOHP�LV�ZRUVH�ZKHQ�
WKH�ZLUHV�DUH�DWWDFKHG�WR� WKH�URRI�UDWKHU� WKDQ�WKH�VLGH�
RI� WKH� KRXVH��'XULQJ� WKH� SODQWDWLRQ� GD\V�� UDW�FRQWURO�
ZRUNHUV�ZRXOG�VRPHWLPHV�SODFH�GLVNV�RU�FRQHV�RQ�WKH�
ZLUHV�WKDW�URGHQWV�FRXOGQ·W�FOLPE�RYHU��&XUUHQWO\�LW� LV�
GLIÀFXOW�WR�ÀQG�VXLWDEOH�URGHQW�JXDUGV�IRU�WKLV�SXUSRVH��
DQG�\RX�ZRXOG�QHHG�D�OLFHQVHG�HOHFWULFLDQ�WR�LQVWDOO�WKHP��
7KH�HOHFWULF�FRPSDQLHV�ZDUQ�\RX�QRW� WR� WU\� WR� LQVWDOO�
UDW�JXDUGV�RQ� WKH�ZLUHV�\RXUVHOI�GXH� WR� WKH�GDQJHU�RI�
HOHFWURFXWLRQ������,I�\RX�KDYH�D�SUREOHP�ZLWK�UDWV�JHWWLQJ�
RQWR�\RXU�URRI��WKH�ÀUVW�WKLQJ�\RX�VKRXOG�GR�LV�FDOO�WKH�

'R�QRW�DOORZ�WUHHV�DQG�EXVKHV�WR�RYHUKDQJ�\RXU�URRI��7KH\�
SURYLGH�URRI�DFFHVV�WR�UDWV�DQG�RWKHU�YHUPLQ�
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+DZDL¶L�'HSDUWPHQW�RI�+HDOWK·V�9HFWRU�&RQWURO�%UDQFK��
7KH\�ZLOO�KHOS�\RX�ÀQG�ZD\V�WR�UHGXFH�WKH�UDW�SRSXOD�
WLRQV�QHDU�\RXU�KRPH�

'LVLQIHFWLRQ
5HJDUGLQJ�GULQNLQJ�ZDWHU�GLVLQIHFWLRQ��RU�SXULÀFDWLRQ���
QR� VLQJOH� DQVZHU� LV� DYDLODEOH��<RX�QHHG� WR�GHWHUPLQH�
ZKLFK�SUREOHPV�RU�SRWHQWLDO�SUREOHPV�\RXU� UDLQZDWHU�
FDWFKPHQW�V\VWHP�KDV��DQG�WKHQ�FKRRVH�ZD\V�WR�SUHYHQW�
WKHP��7KH�PRVW� HQGRUVHG�PHWKRG�RI� GLVLQIHFWLRQ� IRU�
KRPH�XVH�LQ�WKH�8QLWHG�6WDWHV�FXUUHQWO\�LV�DQ�XOWUDYLROHW�
OLJKW� V\VWHP�� EXW� WKLV� LVQ·W� WKH� RQO\�ZD\� WR� GLVLQIHFW�
FDWFKPHQW�ZDWHU��)ROORZLQJ� DUH� VRPH� WKLQJV�\RX� FDQ�
XVH�DQG�ZKDW�WKH\�GR�IRU�\RX�

8VLQJ�FKORULQH�LQ�WKH�ZDWHU�VWRUDJH�WDQN
/DXQGU\� EOHDFK� LV� DQ� LQH[SHQVLYH�� UHDGLO\� DYDLODEOH�
PDWHULDO�WKDW�FDQ�EH�XVHG�WR�NLOO�PDQ\�RI�WKH�SDWKRJHQLF�
PLFURRUJDQLVPV�DQG�DOJDH�WKDW�PD\�EH�SUHVHQW�LQ�D�ZDWHU�
VWRUDJH�WDQN��:KLOH�FKORULQDWLRQ�LV�FRPPRQO\�SUDFWLFHG�
E\�PXQLFLSDOLWLHV�� UHJXODWRU\�SROLFLHV� LQ� WKH�86$� WHQG�
WR�GLVFRXUDJH�SULYDWH� FLWL]HQV� IURP�FKORULQDWLQJ�ZDWHU�
ZLWK�FKORULQH�VRXUFHV�QRW�DSSURYHG�IRU�ZDWHU�WUHDWPHQW��
+RXVHKROG�EOHDFK�SURGXFWV� DUH�QRW� ODEHOHG� IRU�XVH� IRU�
ZDWHU�WUHDWPHQW�EHFDXVH�WKH\�DUH�QRW�DSSURYHG�IRU�WKLV�
XVH�E\� WKH�)'$��'HVSLWH� WKLV� IDFW��YDULRXV�DJHQFLHV� LQ�
WKH�86$�DQG�HOVHZKHUH�GR�UHFRPPHQG�XVH�RI�KRXVHKROG�
EOHDFK�SURGXFWV�DV�SDUW�RI�D�ZDWHU�WUHDWPHQW�SURJUDP��,Q�
VRPH�FDVHV��FKORULQDWLRQ�ZLWK�KRXVHKROG�EOHDFK�LV�UHFRP�
PHQGHG�RQO\�LQ�HPHUJHQF\�VLWXDWLRQV��ZKLOH�LQ�RWKHU�FDVHV�
LW�LV�UHFRPPHQGHG�DV�SDUW�RI�D�VHQVLEOH�SXEOLF�KHDOWK�DS�
SURDFK�WR�GLVHDVH�SUHYHQWLRQ��3HRSOH�XVLQJ�DQG�GULQNLQJ�
FDWFKPHQW�ZDWHU�QHHG�WR�HYDOXDWH�WKHLU�VLWXDWLRQ�DQG�GHFLGH�
IRU�WKHPVHOYHV�ZKDW�DFWLRQ�WR�WDNH�WR�HQVXUH�VDIH�ZDWHU�
� $�W\SLFDO�UHFRPPHQGDWLRQ�IRU�FKORULQH�WUHDWPHQW�IURP�
WKH� OLWHUDWXUH� DYDLODEOH� RQ� WKH� VXEMHFW����� LV� WR� DGG���¼��
RXQFHV��MXVW�XQGHU��¼��FXS��RI�XQVFHQWHG�ODXQGU\�EOHDFK�
�FRQWDLQLQJ������SHUFHQW�DYDLODEOH�VRGLXP�K\SRFKORULWH��
IRU�HYHU\������JDOORQV�RI�ZDWHU�GXULQJ�UDLQ\�SHULRGV��GXU�

LQJ�GU\�SHULRGV��WKH�UHFRPPHQGDWLRQ�LV�WR�DGG���RXQFHV�
SHU������JDOORQV�RI�ZDWHU��7KH�REMHFWLYH�LV�WR�NHHS���
SDUW�SHU�PLOOLRQ����SSP��RI�FKORULQH�LQ�WKH�WDQN��,Q�WKH�
DEVHQFH�RI�D�PHWKRG�RI�SUHFLVHO\�PRQLWRULQJ�DQG�PDLQ�
WDLQLQJ�WKLV�OHYHO�RI�FKORULQH�LQ�WKH�WDQN��VRPH�VRXUFHV�
UHFRPPHQG�WKDW�FKORULQH�EH�DGGHG�RQFH�D�PRQWK��EXW�LW�
LV�RIWHQ�QHHGHG�PXFK�PRUH�IUHTXHQWO\�WR�NHHS�WKH�OHYHOV�
KLJK�HQRXJK��2IWHQ��ZHHNO\�DSSOLFDWLRQV�DUH�QHFHVVDU\��
$W� WKH� UHFRPPHQGHG� OHYHO� RI� �� SSP�� WKH� SUHVHQFH�RI�
FKORULQH�LV�VOLJKWO\�GLVFHUQLEOH�LQ�WKH�WDVWH�RI�WKH�ZDWHU�
� 7KH�DFWLYH�LQJUHGLHQW�RI�PRVW�KRXVHKROG�EOHDFK�SURG�
XFWV�LV�VRGLXP�K\SRFKORULWH��5HDG�WKH�ODEHO�WR�ÀQG�RXW�
WKH�VRGLXP�K\SRFKORULWH�FRQWHQW��,I�WKH�SHUFHQWDJH�LV�QRW�
OLVWHG��FDOO�WKH�FRPSDQ\·V�FXVWRPHU�VHUYLFH�GHSDUWPHQW�
DQG�DVN��'R�QRW�XVH�VFHQWHG�EOHDFK�RU�SURGXFWV�ZLWK�RWKHU�
W\SHV�RI�DGGLWLYHV��
� ´8OWUDµ� KRXVHKROG� EOHDFK� SURGXFWV�PD\� FRQWDLQ� ��
SHUFHQW�VRGLXP�K\SRFKORULWH��,Q�WKLV�FDVH��\RX�ZRXOG�XVH�
��RXQFHV���¼��FXS��SHU������JDOORQV�GXULQJ�UDLQ\�SHULRGV�
DQG���RXQFHV�SHU������JDOORQV�GXULQJ�GU\�SHULRGV��
� 8VH�WKH�IRUPXOD�RU�FKDUWV�RQ�SDJHV���²���WR�GHWHU�
PLQH�WKH�DPRXQW�RI�ZDWHU�LQ�WKH�WDQN��,Q�\RXU�FDOFXOD�
WLRQV��PHDVXUH�WKH�WRWDO�YROXPH�RI�ZDWHU�LQ�WKH�WDQN��QRW�
MXVW�WKH�´DFFHVVLEOHµ�ZDWHU��
� ,I�\RX�GULQN�FDWFKPHQW�ZDWHU�DQG�DUH�FRQFHUQHG�DERXW�
XVLQJ�ODXQGU\�EOHDFK��\RX�FDQ�EX\�RWKHU��SXUHU�IRUPV�RI�
FKORULQH��ZKLFK�XVXDOO\�FRPH�LQ�VROLG�UDWKHU�WKDQ�OLTXLG�
IRUP��6ROLG�FKORULQH�LV�FDOFLXP�K\SRFKORULWH�DQG�XVXDOO\�
KDV� ��� SHUFHQW� DYDLODEOH� FKORULQH��$W� WKDW� VWUHQJWK�� ��
RXQFH��E\�ZHLJKW��LQ������JDOORQV�RI�ZDWHU�ZRXOG�UHVXOW�
LQ�D�OHYHO�RI���SSP�FKORULQH��,I�\RX�DUH�DJDLQVW�LQJHVWLQJ�
DQ\�NLQG�RI�FKORULQH��\RX�FRXOG�ÀOWHU�LW�RXW�ZLWK�D�IDXFHW�
ÀOWHU�RU�VRPH�RWKHU�SRLQW�RI�XVH�W\SH�ÀOWHU�
� 2QH�LQVWDQFH�ZKHUH�FKORULQH�LV�QRW�UHFRPPHQGHG�DV�
DQ�HIIHFWLYH�WUHDWPHQW�LV�ZKHQ�WKH�ZDWHU�S+�LV�DERYH������
6XFK�KLJK�OHYHOV�RI�S+�RIWHQ�RFFXU�LQ�FRQFUHWH�WDQNV�EH�
FDXVH�FDOFLXP�LQ�WKH�FRQFUHWH�UDLVHV�WKH�ZDWHU·V�S+��7KH�
KLJKHU�WKH�S+��WKH�PRUH�FKORULQH�LV�UHTXLUHG�WR�GLVLQIHFW�
WKH�ZDWHU��DQG�LW�LV�GLIÀFXOW�WR�PDLQWDLQ�DGHTXDWH�FKORULQH�

<RX�PD\�ZRQGHU�ZK\�PRUH�FKORULQH�LV�UHFRPPHQGHG�SHU������JDOORQV�GXULQJ�GU\�SHULRGV��ZKHQ�WKHUH�LV�OHVV�ZDWHU�WR�
WUHDW��'XULQJ�ZHW�SHULRGV�WKHUH�LV�PRUH�WKURXJKSXW�DQG�WXUQRYHU�LQ�WKH�V\VWHP³VWRUHG�ZDWHU�PD\�EH�DFWLYHO\�FRQVXPHG�
GXH�WR�DPSOH�VXSSO\��DQG�VRPH�ZDWHU�PD\�HYHQ�EH�ORVW�LQ�RYHUÁRZ�IURP�D�IXOO�WDQN��'XULQJ�GU\�SHULRGV��OHVV�ZDWHU�LV�
PRYLQJ�WKURXJK�WKH�V\VWHP��DQG�WKH�YROXPH�RI�ZDWHU�VWRUHG�EHFRPHV�VPDOOHU��,I�WKHUH�DUH�ELRORJLFDO�SROOXWDQWV�LQ�WKH�
V\VWHP��WKH\�WHQG�WR�EHFRPH�PRUH�FRQFHQWUDWHG�LQ�GU\�SHULRGV��DQG�PRUH�FKORULQH�LV�QHHGHG�WR�GLVLQIHFW�WKH�ZDWHU��$V�
D�JHQHUDO�UXOH��WKH�PRUH�UDLQ��WKH�FOHDQHU�WKH�ZDWHU�LQ�\RXU�FDWFKPHQW�V\VWHP�
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OHYHOV��,I�WKH�S+�RI�\RXU�ZDWHU�LV�KLJK��RWKHU�WUHDWPHQW�
PHWKRGV�DUH�UHFRPPHQGHG��VXFK�DV�XOWUDYLROHW�OLJKW�WUHDW�
PHQW�V\VWHPV��
� &KORULQH�PD\�QRW�EH�D�JRRG�WUHDWPHQW�LQ�FRPELQDWLRQ�
ZLWK�UHYHUVH�RVPRVLV�WUHDWPHQW�V\VWHPV��EHFDXVH�VRPH�RI�
WKH�PHPEUDQHV�XVHG�LQ�WKHVH�V\VWHPV�EUHDN�GRZQ�LQ�WKH�
SUHVHQFH�RI�FKORULQH�
� )RU�HLWKHU�OLTXLG�RU�VROLG�FKORULQH�VRXUFHV��LW�LV�EHVW�
WR�GLOXWH�RU�GLVVROYH�WKH�PDWHULDO�LQ�D�EXFNHW�RI�ZDWHU�
EHIRUH�DGGLQJ�LW�WR�WKH�WDQN��7KLV�UHVXOWV�LQ�PRUH�HYHQ�
GLVWULEXWLRQ��)LOO�WKH�EXFNHW�ÀUVW��WKHQ�DGG�WKH�FKORULQH�WR�
WKH�ZDWHU��'R�QRW�DGG�WKH�ZDWHU�WR�WKH�FKORULQH�VRXUFH³
WKLV�FDQ�FDXVH�D�FKHPLFDO�UHDFWLRQ�WKDW�FRXOG�VSODVK�DQG�
EXUQ�\RX��:KHQ�SRXULQJ�WKH�VROXWLRQ�LQWR�WKH�WDQN��WU\�
WR�VSUHDG�LW�RXW�DFURVV�WKH�WDQN�LI�SRVVLEOH��,I�\RX�KDYH�
D�PHWKRG� LI� VWLUULQJ� WKH�ZDWHU�� WKDW�ZRXOG�EH�KHOSIXO��
6RPH�SHRSOH�PL[�WKH�ZDWHU�XVLQJ�WKHLU�JDUGHQ�KRVH�WR�
FLUFXODWH�WKH�ZDWHU��EXW�WKLV�LV�D�EDG�LGHD�EHFDXVH�JDUGHQ�
KRVHV�RIWHQ�FRQWDLQ�OHDG�DQG�RWKHU�WR[LQV��'R�QRW�SRXU�WKH�
VROXWLRQ�LQWR�WKH�WDQN�QH[W�WR�WKH�SLSH�WKDW�WDNHV�WKH�ZDWHU�
LQWR�WKH�KRXVH��EHFDXVH�WKH�FKORULQH�FRXOG�EH�SXOOHG�LQWR�
WKH�SLSH�EHIRUH�LW·V�PL[HG��&KORULQH�DGGHG�WR�ZDWHU�ZLOO�
GLVVLSDWH��UHGXFLQJ�LWV�HIIHFWLYHQHVV��&KORULQH�GLVVLSDWHV�
PRUH�UDSLGO\�LQ�VXQOLJKW�RU�LI�WKH�WDQN�FRQWDLQV�RUJDQLF�
GHEULV��,I�WKH�WDQN�LV�QRW�FRYHUHG��DGGHG�FKORULQH�GLVVL�
SDWHV�VR�UDSLGO\�WKDW�LW�LV�DOPRVW�LPSRVVLEOH�WR�PDLQWDLQ�
D���SSP�FKORULQH�OHYHO��7KLV�LV�RQH�UHDVRQ�ZH�VXJJHVW�
WKDW�ZDWHU�VWRUDJH�WDQNV�VKRXOG�EH�FRYHUHG��7KH�DPRXQW�
RI�UDLQIDOO�ZLOO�DOVR�LQÁXHQFH�WKH�GLOXWLRQ�RI�FKORULQH�LQ�
\RXU�WDQN��<RX�QHHG�PRUH�FKORULQH�LI�\RXU�WDQN�LV�GLUW\��
EXW�WKH�EHVW�DGYLFH�LV�WR�FOHDQ�WKH�WDQN�
� 2QH�SUREOHP�ZLWK�XVLQJ�FKORULQH�LV�NHHSLQJ�DQ�DG�
HTXDWH�OHYHO�RI�LW�LQ�WKH�WDQN��,W�LV�EHFDXVH�PRVW�SHRSOH�
FDQQRW� RU� GR� QRW�ZDQW� WR�PRQLWRU� WKH� FKORULQH� OHYHO�
WKDW�YDULRXV�SXEOLF�KHDOWK�VRXUFHV�UHFRPPHQG�UHJXODU�
PRQWKO\�DSSOLFDWLRQ�RI�FKORULQH��ZKLOH� WKLV�PHWKRG� LV�
LPSUHFLVH��LW�LV�FRQVLGHUHG�EHWWHU�WKDQ�QR�WUHDWPHQW�DW�DOO��
,I�\RX�GR�PRQLWRU�WKH�FKORULQH�OHYHO��\RX�FDQ�DGG�MXVW�
HQRXJK�WR�NHHS�D���SSP�OHYHO�LQ�WKH�WDQN��,I�\RX�GULQN�
WKH�ZDWHU��\RX�VKRXOG�PRQLWRU�WKH�FKORULQH�OHYHO��7HVW�
NLWV�DUH�DYDLODEOH�WR�FKHFN�FKORULQH�OHYHOV��EXW�WKH�RQHV�
GHVLJQHG�IRU�VZLPPLQJ�SRRO�ZDWHU�DUH�QRW�OLNHO\�WR�EH�
VHQVLWLYH�HQRXJK��)RU�PRUH�LQIRUPDWLRQ�RQ�FKORULQH�WHVW�
NLWV�� FRQWDFW� WKH�+DZDL¶L�'HSDUWPHQW� RI�+HDOWK��6DIH�
'ULQNLQJ�:DWHU�%UDQFK��RU�WKH�&RRSHUDWLYH�([WHQVLRQ�
6HUYLFH�RIÀFH�LQ�+LOR�

&RQFHUQV�DERXW�XVLQJ�FKORULQH
3HRSOH�KDYH�EHHQ�GULQNLQJ�DQG�VXUYLYLQJ�RQ�PXQLFLSDO�
FKORULQDWHG�ZDWHU�IRU�JHQHUDWLRQV�DQG�KDYH�QRW�H[SHULHQFHG�
DQ�REYLRXV�KHDOWK�WKUHDW��7KH�WHFKQRORJ\�KDV�EHHQ�SURYHQ�
VDIH�DQG�HIIHFWLYH��+RZHYHU��ZKHQ�WKH�WHFKQRORJ\�LV�WUDQV�
IHUUHG�WR�WKH�KRPH�FDWFKPHQW�V\VWHP��VRPH�SHRSOH�KDYH�
FRQFHUQV�DERXW�LW��(YHQ�LQ�PXQLFLSDO�V\VWHPV��FKORULQH�FDQ�
JLYH�DQ�RGRU�DQG�WDVWH�WR�WUHDWHG�ZDWHU�WKDW�PLJKW�EH�IRXQG�
REMHFWLRQDEOH��6RPH�SHRSOH�DUH�FRQFHUQHG�WKDW�FKORULQH�
ZLOO�FDXVH�JDVWURLQWHVWLQDO� LOOQHVV��EXW�WKH\�OLNHO\�DUH�DW�
JUHDWHU� ULVN�RI�JDVWURLQWHVWLQDO�SUREOHPV�ZKHQ�GULQNLQJ�
QRQFKORULQDWHG�ZDWHU� IURP� D� FDWFKPHQW� V\VWHP��6RPH�
SHRSOH� DUH� FRQFHUQHG� DERXW� FDUFLQRJHQLF� WULKDORPHWK�
DQHV�EHLQJ�SURGXFHG�ZKHQ�FKORULQH�UHDFWV�ZLWK�GHFD\LQJ�
RUJDQLF�PDWHULDO��3URGXFWLRQ�RI� WULKDORPHWKDQHV�FDQ�EH�
PLQLPL]HG�E\�NHHSLQJ�\RXU�ZDWHU�WDQN�IUHH�RI�GHEULV��$OVR��
LW�ZRXOG�EH�GLIÀFXOW�WR�SURGXFH�HQRXJK�WULKDORPHWKDQHV�
LQ�WKLV�PDQQHU�WR�FDXVH�D�KHDOWK�WKUHDW��

:KDW�FKORULQH�GRHV�IRU�\RX
&KORULQH�NLOOV�EDFWHULD�DQG�YLUXVHV��7KLV�LQFOXGHV�EDFWHULD�
OLNH�OHSWRVSLUD��ZKLFK�LV�FRPPRQ�LQ�+DZDL¶L��/HSWRVSLUD�
EDFWHULD�DUH�D�SUREOHP�EHFDXVH�WKH\�FDQ�LQIHFW�WKH�ERG\�
E\�HQWHULQJ�WKURXJK�VNLQ�FXWV�DQG�VRIW�PXFXV�PHPEUDQHV��
ZKHQ�\RX�VKRZHU�ZLWK�FRQWDPLQDWHG�ZDWHU��IRU�H[DPSOH��
,I�\RX�DUH�XVLQJ�D�GLVLQIHFWLRQ�WHFKQLTXH�RQO\�RQ�\RXU�
NLWFKHQ�VLQN��FRQVLGHU�D�WUHDWPHQW�OLNH�FKORULQH�IRU�DQ\�
ZDWHU�XVHG�IRU�EDWKLQJ�DQG�RWKHU�FRQWDFW��

:KDW�FKORULQH�GRHVQҋW�GR�IRU�\RX
,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�ZKLOH�FKORULQH�LV�YHU\�
HIIHFWLYH� RQ�PRVW�PLFURRUJDQLVPV�� LW� GRHVQ·W� SURWHFW�
\RX�IURP�DOO�RI�WKHP��:KLOH�FKORULQH�LV�D�YHU\�HIIHFWLYH�
DJHQW�IRU�NLOOLQJ�PDQ\�SDWKRJHQLF�RUJDQLVPV��VXFK�DV�
OHSWRVSLUD�� LW�ZLOO� QRW�NLOO� SURWR]RDQ� VSRUHV� �F\VWV��RI�
SDWKRJHQV�VXFK�DV�*LDUGLD�RU�&U\SWRVSRULGLXP��,Q�IDFW��
HYHQ�IXOO�VWUHQJWK�KRXVHKROG�EOHDFK�FDQQRW�KDUP�VRPH�
SURWR]RDQ� F\VWV��7KHVH� VLQJOH�FHOOHG� DQLPDOV� FDQ� EH�
KDUPIXO� WR�KXPDQV��HVSHFLDOO\� WKH�\RXQJ�� WKH�HOGHUO\��
DQG�WKRVH�ZLWK�FRPSURPLVHG�LPPXQH�V\VWHPV��

2WKHU�GLVLQIHFWLRQ�WHFKQLTXHV
7KHUH�LV�QR�JHQHUDOO\�DFFHSWHG�VXEVWLWXWH�IRU�WKH�XVH�RI�
FKORULQH� DV� D�GLVLQIHFWDQW� LQ�ZDWHU�SXULÀFDWLRQ������ EXW�
WKHUH�DUH�RWKHU�PHWKRGV�\RX�FRXOG�XVH��%RLOLQJ�ZDWHU�NLOOV�
SDWKRJHQLF�YLUXVHV��IXQJL��DQG�EDFWHULD��EXW�WKLV�PHWKRG�LV�
LPSUDFWLFDO�RQ�D�ODUJH�VFDOH��DQG�H[SHQVLYH��6RODU�GLVWLO�



��

*XLGHOLQHV�RQ�5DLQZDWHU�&DWFKPHQW�6\VWHPV�IRU�+DZDL¶L

ODWLRQ�XQLWV�DUH�SUDFWLFDO�IRU�WUHDWLQJ�VPDOO�DPRXQWV�RI�
GULQNLQJ�ZDWHU��DQG�WKH\�DUH�OLNHO\�OHVV�H[SHQVLYH�WKDQ�
ERLOLQJ�RYHU�WKH�ORQJ�WHUP��
� &KHPLFDOV�RWKHU�WKDQ�FKORULQH�KDYH�EHHQ�WHVWHG�IRU�HIIHF�
WLYHQHVV�LQ�GLVLQIHFWLQJ�GULQNLQJ�ZDWHU��LQFOXGLQJ�FKORULQH�
GLR[LGH��R]RQH��EURPLQH��K\GURJHQ�SHUR[LGH��LRGLQH��DQG�
FROORLGDO�VLOYHU��DQG�VRPH�RI�WKHP�KDYH�EHHQ�GHYHORSHG�LQWR�
FRPPHUFLDO�ZDWHU�WUHDWPHQW�SURGXFWV��&ODLPV�RI�FRPSDQLHV�
VHOOLQJ�VXFK�SURGXFWV�VKRXOG�EH�FDUHIXOO\�UHVHDUFKHG�

)LOWHUV
)LOWHUV�FRPH�LQ�YDULRXV� W\SHV� WKDW�GR�GLIIHUHQW� WKLQJV��
1R�VLQJOH�ÀOWHU�ZLOO�WDNH�FDUH�RI�DOO�\RXU�ZDWHU�WUHDWPHQW�
QHHGV��$�ÀOWHU�LV�EDVLFDOO\�D�VFUHHQ�WKDW�FDWFKHV�SDUWLFOHV�
LQ�ZDWHU� DQG� VWLOO� OHWV� WKH�ZDWHU� UXQ� WKURXJK�� )LOWHUV�
ZLWK�VPDOOHU�VFUHHQ�RU�SRUH�VL]HV�WUDS�PRUH�GHEULV��EXW�
WKH�VPDOO�VL]H�UHVWULFWV�ZDWHU�ÁRZ��DQG�WKH�ÀOWHU�FORJV�
VRRQHU�DQG�KDV�WR�EH�FOHDQHG�RU�FKDQJHG�PRUH�RIWHQ��7KH�
DPRXQW�RI�SDUWLFXODWH�PDWWHU�FDXJKW�LQ�\RXU�V\VWHP�DOVR�
GHWHUPLQHV�KRZ�RIWHQ�\RX�QHHG�WR�FOHDQ�RU�FKDQJH�D�ÀOWHU�
� )LOWHUV�FDQ�KDUERU�EDFWHULDO�JURZWK��VR�LW�LV�LPSRUWDQW�
WR�PDLQWDLQ�DQG�FKDQJH�WKHP�UHJXODUO\��2QFH�D�PRQWK�LV�
WKH�VWDQGDUG�IRU�FRDUVH�ÀOWHUV��EXW�WKDW�YDULHV�GHSHQGLQJ�
RQ�WKH�VL]H�RI�WKH�ÀOWHU�DQG�\RXU�V\VWHP·V�FRQGLWLRQV��0RVW�
ÀOWHU�KROHV�DUH� WRR� ODUJH� WR�NHHS�PLFURRUJDQLVPV� IURP�
SDVVLQJ�WKURXJK�ZLWK�WKH�ZDWHU��VR�\RX�DUH�QRW�VDIH�IURP�
SDWKRJHQV� MXVW� EHFDXVH�\RX�KDYH� D�ÀOWHU��6RPH�ÀOWHUV��
KRZHYHU��DUH�VSHFLÀFDOO\�PDGH�WR�WUDS�SURWR]RDQ�F\VWV��
<RX�VKRXOG�XQGHUVWDQG�H[DFWO\�ZKDW�\RX�ZDQW�\RXU�ÀOWHU�
WR�GR��WKHQ�SXUFKDVH�RQH�WKDW�GRHV�LW�
� :DWHU�SUHVVXUH�FDQ�IRUFH�ODUJHU�SDUWLFOHV�WKURXJK�SRUH�
�KROH��VL]HV�WKDW�ZRXOG�QRUPDOO\�EH�WRR�VPDOO��$V�SUHV�
VXUH�EXLOGV�EHKLQG�D�GLUW\�ÀOWHU��PRUH�SDUWLFOHV�ZLOO�JHW�
SXVKHG�WKURXJK�WKH�ÀOWHU��7KHUHIRUH��SRUH�VL]H�DQG�ÀOWHU�
IXQFWLRQ�DUH�QRW�DEVROXWH��DV�WKH�ÀOWHU�DJHV��WKH�PDWHULDO�LQ�
LW�FDQ�VWUHWFK��ZHDU�GRZQ��RU�WHDU��7KLV�LV�DQRWKHU�UHDVRQ�
WR�FKDQJH�ÀOWHUV�RQ�D�UHJXODU�EDVLV�

&RDUVH�ÀOWHUV
0RVW�ZDWHU�SXPSV�FRPH�ZLWK�D�FRDUVH�ÀOWHU��VRPHWLPHV�
FDOOHG�D�VHGLPHQW�ÀOWHU��7KHVH�DFW�E\�FDWFKLQJ�WKH�ODUJHU�
SDUWLFOHV�RI�GHEULV��<RX�FDQ�EX\�ÀOWHUV�RI�YDULRXV�SRUH�
VL]HV��&RPPRQ�RQHV�UDQJH�IURP����WR����PLFURQV�LQ�SRUH�
GLDPHWHU��DOWKRXJK�WKH\�FRPH�LQ�VPDOOHU�SRUH�VL]HV�WRR��
7KH�VPDOOHU�WKH�KROHV��WKH�OHVV�ZDWHU�SUHVVXUH�LV�DYDLODEOH�
DW�WKH�IDXFHW��&RDUVH�ÀOWHUV�DUH�QRW�GHVLJQHG�WR�ÀOWHU�RXW�
FKHPLFDOV�RU�SDWKRJHQV�

)DXFHW��XQGHU�VLQN��DQG�SLWFKHU�W\SH�ÀOWHUV
0DQ\�SHRSOH�XVH�VPDOO�ÀOWHUV�WR�SXULI\�WKHLU�GULQNLQJ�
ZDWHU��7KHVH�ÀOWHUV�DUH�SUREOHP�VSHFLÀF�DQG�KDYH�YDULRXV�
OLPLWDWLRQV��)RU�H[DPSOH��LI�\RXU�FRQFHUQ�LV�WR�JHW�ULG�
RI�WKH�FKORULQH�WDVWH�LQ�WKH�ZDWHU��\RX�VKRXOG�FKRRVH�D�
VSHFLÀF�W\SH�WKDW�UHPRYHV�FKORULQH��2WKHU�ÀOWHUV�UHPRYH�
OHDG��DQG�RWKHUV�UHPRYH�SURWR]RDQ�F\VWV��1RQH�RI�WKHVH�
ÀOWHUV�UHPRYH�EDFWHULD�DQG�YLUXVHV�
� ,W�LV�GLIÀFXOW�WR�NQRZ�ZKRP�WR�EHOLHYH�ZKHQ�UHVHDUFK�
LQJ�WKH�FODLPV�RI�FRPPHUFLDO�EUDQGV�RI�ÀOWHUV��7KHUH�DUH�
PDQ\�FRQÁLFWLQJ�RSLQLRQV��<RX�VKRXOG�QRW�UHO\�VROHO\�
RQ�WKH�PDQXIDFWXUHU·V�FODLPV�DERXW�LWV�SURGXFW��$QG�DQ�
LPSRUWDQW�FRQVLGHUDWLRQ�LV�WKDW�PRVW�RI�WKH�QHDU�IDXFHW�
V\VWHPV�DUH�GHVLJQHG�WR�EH�XVHG�ZLWK�SXEOLF�ZDWHU�VXS�
SOLHV��ZKLFK� DUH� DOUHDG\� LQ� FRPSOLDQFH�ZLWK�GULQNLQJ�
ZDWHU�TXDOLW\�VWDQGDUGV��QRW�ZLWK�FDWFKPHQW�ZDWHU��ZKLFK�
LV�FRQVLGHUHG�´UDZ�ZDWHUµ���
� 2QH�RI� WKH�EHWWHU��XQELDVHG�VRXUFHV�RI� LQIRUPDWLRQ�
RQ�ÀOWHUV�FDQ�EH�IRXQG�RQ�WKH�,QWHUQHW�DW�WKH�1DWLRQDO�
6DQLWDWLRQ�)RXQGDWLRQ·V�:HE�VLWH���KWWS���ZZZ�QVI�RUJ!��
7KH�16)�FHUWLÀHV�GULQNLQJ�ZDWHU�WUHDWPHQW�XQLWV�IRU�WKHLU�
DELOLW\�WR�UHGXFH�WKH�OHYHOV�RI�VSHFLÀF�FRQWDPLQDQWV��,W�LV�
DOZD\V�ZLVH�WR�YHULI\�D�PDQXIDFWXUHU·V�FODLP�RU�VSHFLÀ�
FDWLRQV�DJDLQVW�WKHLU�16)�FHUWLÀFDWLRQV��
� 'LIIHUHQW�W\SHV�RI�ZDWHU�ÀOWHUV�DQG�SXULÀFDWLRQ�GHYLFHV�
DUH�OLVWHG�RQ�SDJH�����$V�WKH�OLVW�VKRZV��QR�VLQJOH�PHWKRG�
RI� WUHDWPHQW� FDQ� UHPRYH� DOO� SRWHQWLDO� FRQWDPLQDQWV��
*HQHUDOO\��D�JRRG�V\VWHP�ZLOO�XWLOL]H�D�FRPELQDWLRQ�RI�
WUHDWPHQW�PHWKRGV�WR�SURYLGH�D�´PXOWLSOH�EDUULHU�µ

:KDW�LV�WKH�EHVW�V\VWHP�IRU�\RX"
,I�\RX�DUH�FRQIXVHG�DERXW�ÀOWHULQJ�V\VWHPV��GRQ·W�IHHO�
DORQH³HYHQ�WKH�H[SHUWV�FDQ·W�DJUHH��(YHU\�KRXVHKROG�
QHHGV� WR�GHWHUPLQH� LWV�RZQ�QHHGV�DQG�EXGJHW� UHVWULF�
WLRQV��5HPHPEHU��WKH�EHVW�OLQH�RI�GHIHQVH�LV�NHHSLQJ�WKH�
HQWLUH�UDLQZDWHU�FDWFKPHQW�V\VWHP�FOHDQ�DQG�IUHH�IURP�
FRQWDPLQDWLRQ�LQ�WKH�ÀUVW�SODFH��
� ,I� \RXU� EXGJHW� LV� OLPLWHG�� WKH� OHDVW� H[SHQVLYH� DQG�
PRVW�HIIHFWLYH�WKLQJ�\RX�FRXOG�GR�ZRXOG�EH�WR�WUHDW�\RXU�
ZDWHU�ZLWK�FKORULQH�UHJXODUO\�DQG�JHW�DOO�\RXU�GULQNLQJ�
DQG� FRRNLQJ�ZDWHU� IURP�SXEOLF� VSLJRWV��<RX�KDYH� WR�
UHPHPEHU�QRW�WR�GULQN�ZDWHU�ZKLOH�LQ�WKH�VKRZHU��QRW�WR�
GULQN�ZDWHU�IURP�RXWVLGH�WDSV��DQG�WR�EUXVK�\RXU�WHHWK�
LQ� FOHDQ�ZDWHU��<RXU�SHWV� FDQ�EH� VXVFHSWLEOH� WR�ZDWHU�
FRQWDPLQDWLRQ��VR�EH�VXUH�WR�JLYH�WKHP�FOHDQ�ZDWHU�WRR��
.HHS�\RXU�URRI�DQG�WDQN�FOHDQ��DQG�LQVWDOO�DQ�LQH[SHQVLYH�
ÀUVW�ÁXVK�GLYHUVLRQ�GHYLFH��7KH�KDUGHVW�SDUW�DERXW�XVLQJ�
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:DWHU�WUHDWPHQW�V\VWHPV

&HUDPLF�FDQGOH
���ÀOWHUV�WKURXJK
��FHUDPLF�

3DUWLFXODWHV�DQG�
VRPH�EDFWHULD

6LPSOH��LQH[SHQVLYH 3UREDEO\�QRW�HIIHFWLYH�DJDLQVW�YLUXVHV��RQO\�PDNHV�
VPDOO�TXDQWLWLHV��QHHGV�IUHTXHQW�FOHDQLQJ�

&KORULQDWLRQ 0RVW�ELRORJLFDO�
SDWKRJHQV

3URYHQ��ZLGHO\�XVHG�
WHFKQRORJ\��LQH[SHQVLYH

,QHIIHFWLYH� RQ� VRPH� SURWR]RDQ� F\VWV�� UHJXODU�
DSSOLFDWLRQ�DQG�UHVLGXDO�PRQLWRULQJ�QHHGHG

'LVWLOODWLRQ� 3DWKRJHQV��PRVW�
PHWDOV�DQG�LQRUJDQLF�
FRQWDPLQDQWV

9HU\�HIIHFWLYH�LQ�NLOOLQJ�
SDWKRJHQV�LQFOXGLQJ�F\VWV��
VRODU�XQLWV�DYDLODEOH���
QR�ÀOWHUV�WR�UHSODFH

'RQH�LQ�EDWFKHV��VORZ��H[SHQVLYH��PD\�QRW�UHPRYH�
DOO�RUJDQLF�YRODWLOH�PDWHULDOV��QHHGV�KROGLQJ�WDQN�DQG�
ORWV�RI�HOHFWULFLW\�RU�HQHUJ\�VRXUFH

3DVWHXUL]DWLRQ
���ERLOLQJ�

3DWKRJHQV 9HU\�HIIHFWLYH�LQ�NLOOLQJ�
SDWKRJHQV�LQFOXGLQJ�
F\VWV

'RQH�LQ�EDWFKHV��VORZ��H[SHQVLYH��PD\�QRW�UHPRYH�
DOO�RUJDQLF�YRODWLOH�PDWHULDOV��GRHVQҋW�UHPRYH�PHWDOV�
DQG� LQRUJDQLF�PDWHULDOV��PD\�QHHG�KROGLQJ� WDQN��
XVHV�ORWV�RI�HOHFWULFLW\�RU�HQHUJ\�VRXUFH�

2]RQDWLRQ 3DWKRJHQV 6KRUW�H[SRVXUH�WLPH�
UHTXLUHG��SURGXFHV�QR�
WDVWH�RU�RGRU

([SHQVLYH��RQO\�HIIHFWLYH�DW�SRLQW�RI�FRQWDFW��FRXOG�
SURGXFH�WR[LF�E\�SURGXFWV�VXFK�DV�IRUPDOGHK\GH�DQG�
NHWRQHV��QHHGV�HOHFWULFLW\��FDQ�EH�VRODU�SRZHUHG�

8OWUDYLROHW�OLJKW� 3DWKRJHQV 'RHVQҋW�XVH�FKHPLFDOV���
ZKROH�KRXVH��SRLQW�RI�
HQWU\��V\VWHPV�DUH�UHDGLO\�
DYDLODEOH

'RHVQҋW� ZRUN� ZHOO� RQ� WXUELG� ZDWHU�� ZRUNV� EHVW�
IROORZLQJ� ÀOWUDWLRQ��PD\� QRW� NLOO� F\VWV��ZDWHU� ÁRZ�
UDWH�OLPLWHG�E\�VL]H�RI�V\VWHP��OLJKW�QHHGV�WR�EH�NHSW�
FOHDQ��QHHGV�HOHFWULFLW\

$FWLYDWHG�FDUERQ� 0RVW�RUJDQLF�
FKHPLFDOV��FKORULQH��
EDFWHULD��OHDG��LURQ��
FRSSHU��UDGRQ

8VXDOO\�LPSURYHV�WDVWH�
RI�ZDWHU

'RHVQҋW� UHPRYH�PLQHUDOV�� QLWUDWHV�� YLUXVHV�� RU�
UDGLRDFWLYH� SDUWLFOHV�� LI� ÀOWHU� KDV� VLOYHU� QLWUDWH� WR�
SUHYHQW�EDFWHULDO�JURZWK��WKHQ�VLOYHU�FRXOG�OHDN�DQG�
LV� WR[LF�� ODUJH� YDULHW\� RI� SULFHV�� VL]HV�� DQG� W\SHV�
RI� XQLWV�� UHSODFHPHQW� RI� FDUERQ� ÀOWHU� HYHU\� �²���
PRQWKV

5HYHUVH�RVPRVLV 7R[LF�PHWDOV��
UDGLDWLRQ��H[FHSW�
UDGRQ���LQRUJDQLF�
VDOWV��PRVW�EDFWHULDO�
SDWKRJHQV��GHSHQGLQJ�
RQ�PHPEUDQH�DQG�
XQLW�

6RPH�PRGHOV�DQG�
PHPEUDQH�W\SHV�
UHPRYH�&U\SWRVSRU�
LGLXP�F\VWV��PDQ\�VL]HV�
DQG�W\SHV�RI�PRGHOV�WR�
FKRRVH�IURP

6XVFHSWLEOH� WR� FORJJLQJ�� ÁRZ� UDWH� GHSHQGHQW� RQ�
VL]H�RI� V\VWHP�� LQWHUIHUHV�ZLWK� QRUPDO�ZDWHU� ÁRZ�
�E\���²������IRU�HYHU\�JDOORQ�RI�FOHDQ�ZDWHU���²��
JDOORQV�RI�ZDWHU�PD\�EH�ZDVWHG��DGHTXDWH�ZDWHU�
SUHVVXUH� UHTXLUHG�� ÁXVKLQJ�PD\�EH� UHTXLUHG�� FDQ�
EH�YHU\�H[SHQVLYH��PHPEUDQHV�YDU\�LQ�TXDOLW\�DQG�
GXUDELOLW\�DQG�PD\�QHHG�WR�EH�FKDQJHG�IUHTXHQWO\��
VRPH�PHPEUDQHV�GR�QRW�ZRUN�ZLWK�FKORULQDWHG�ZDWHU�
RU�KDUG�ZDWHU��PHPEUDQHV�FDQ�KDUERU�EDFWHULD

6HGLPHQW�ÀOWHU
���´FRDUVH�ÀOWHUµ�

/DUJHU�SDUWLFOHV 2IWHQ�QHHGHG�IRU�SUH�
ÀOWHULQJ�EHIRUH�RWKHU�ÀOWHUV�
RU�GLVLQIHFWLRQ�V\VWHPV�
ZLOO�ZRUN��UHGXFHV�
WXUELGLW\��LQH[SHQVLYH

'RHVQҋW� UHPRYH� SDWKRJHQV� RU� VPDOO� SDUWLFOHV��
PHWDOV��RU�FKHPLFDOV��FORJV�TXLFNO\�LI�WDQN�LV�GLUW\��
ILOWHU� VKRXOG� EH� FKDQJHG� DSSUR[LPDWHO\� RQFH� D�
PRQWK

)LQH�ÀOWHU 6PDOOHU�SDUWLFOHV� 7DNHV�RXW�PRUH�VHGLPHQW�
WKDQ�D�FRDUVH�ÀOWHU

6SHFLÀF�IRU�D�WDVN��PD\�QRW�ZRUN�RQ�UDLQZDWHU��FORJV�
TXLFNO\��PRVW�PDGH�WR�ZRUN�RQO\�RQ�SUHWUHDWHG�ZDWHU��
QRW�UDLQZDWHU��PRUH�HIIHFWLYH�DIWHU�FRDUVH�ÀOWHU

7\SH (OLPLQDWHV� /LPLWDWLRQV��VSHFLDO�UHTXLUHPHQWV$GYDQWDJHV

%DVLF�ÀOWHUV

'LVLQIHFWLRQ�WUHDWPHQWV

2WKHU�WUHDWPHQWV
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FKORULQH�WR�WUHDW�FDWFKPHQW�ZDWHU�LV�NHHSLQJ�WKH�FKORULQH�
OHYHO��FRQVLVWHQWO\�EHWZHHQ�����DQG���SDUW�SHU�PLOOLRQ�
� ,I�\RX�ZLVK�WR�GULQN�\RXU�FDWFKPHQW�V\VWHP�ZDWHU�DQG�
\RX�KDYH�D�OLPLWHG�EXGJHW��LQ�DGGLWLRQ�WR�FKORULQDWLQJ��
\RX�QHHG�WR�UXQ�\RXU�ZDWHU�WKURXJK�DQ�´DEVROXWH���PL�
FURQ�ÀOWHUµ�WKDW�LV�FHUWLÀHG�WR�UHPRYH�&U\SWRVSRU�LGLXP��
WKH�VPDOOHVW�RI�WKH�SURWR]RDQ�F\VWV��
� $EVROXWH���PLFURQ�ÀOWHUV�DUH�UHODWLYHO\�LQH[SHQVLYH��
EXW� WKH\�GR� UHVWULFW� WKH�ZDWHU�ÁRZ�UDWH��ZKLFK�PDNHV�
WKHP�LPSUDFWLFDO�IRU�VKRZHUV�RU�DQ\�IDXFHW�ZKHUH�QRUPDO�
SUHVVXUH�DQG�ÁRZ�YROXPH�LV�UHTXLUHG�
� ,I�SHVWLFLGHV�DUH�DSSOLHG�LQ�WKH�YLFLQLW\�RI�\RXU�FDWFK�
PHQW� V\VWHP�� \RX�PD\�ZDQW� WR� ORRN� LQWR� VSHFLDOL]HG�
ÀOWHUV�IRU�UHPRYLQJ�FKHPLFDOV�DQG�RU�D�UHYHUVH�RVPRVLV�
V\VWHP�WR�UHPRYH�SHVWLFLGHV��%H�VXUH�WR�UHDG�WKH�PDQX�
IDFWXUHU·V� VSHFLÀFDWLRQV�� WKHQ�FKHFN�RXW� WKH�SURGXFW·V�
FHUWLÀFDWLRQ�IRU�WKH�WDUJHW�FRQWDPLQDQW�ZLWK�WKH�1DWLRQDO�
6DQLWDWLRQ�)RXQGDWLRQ��
� $�V\VWHP�ZLWK�JURZLQJ�SRSXODULW\�DFURVV�WKH�86�IRU�
UDLQZDWHU� DQG�ZHOOV� LV� WKH� XOWUDYLROHW� OLJKW� V\VWHP��$�
SUHIHUUHG� V\VWHP�FRPELQHV� DQ�XOWUDYLROHW� OLJKW� �&ODVV�
$��ZKLFK�JXDUDQWHHV�DQ�LQWHQVLW\�RI��������PLFURZDWW�
VHFRQGV�SHU�VTXDUH�FHQWLPHWHU��DOVR�H[SUHVVHG�DV����PLO�
OLMRXOHV�SHU�VTXDUH�FHQWLPHWHU��ZLWK�SUH�ÀOWHUV��3UHÀOWHUV�
DUH�XVXDOO\�XVHG�LQ�D�VHULHV��VWDUWLQJ�ZLWK�D�FRDUVH�RQH�
�PD\EH����PLFURQV��DQG�HQGLQJ�ZLWK�RQH�WKDW�ÀOWHUV�WR�
�²��PLFURQV�ZRXOG�EH�EHVW��7KH�XOWUDYLROHW�OLJKW�ZLOO�NLOO�
PRVW�SDWKRJHQV��DQG�SULFHV�IRU�WKHVH�V\VWHPV�DUH�PRUH�DI�
IRUGDEOH�WKDQ�WKH\�XVHG�WR�EH��DV�WKH\�KDYH�EHFRPH�PRUH�
FRPPRQO\�XVHG��7KH\�LQDFWLYDWH�PRVW�RI�WKH�FRPPRQ�
SDWKRJHQV�IRXQG�LQ�UDZ�ZDWHU��2QH�QRWDEOH�H[FHSWLRQ�LV�
7R[RSODVPD�JRQGLL��ZKLFK�LV�WUDQVPLWWHG�YLD�FDW�IHFHV��
� 8OWUDYLROHW� OLJKW� V\VWHPV� XVXDOO\� UHTXLUH� WKDW� \RX�
FKDQJH�WKH�EXOE�RQFH�D�\HDU�DQG�WKDW�\RX�NHHS�WKH�EXOE�
FOHDQ�E\�ZLSLQJ�LW�GRZQ�SHULRGLFDOO\��6RPH�V\VWHPV�ZLSH�
GRZQ�WKH�EXOE�DXWRPDWLFDOO\��,I�\RX�EX\�D�89�V\VWHP��
EH�VXUH�\RX�FDQ�REWDLQ�UHSODFHPHQW�SDUWV�HDVLO\��(DFK�
V\VWHP�KDV�D�VSHFLÀF�ZDWHU�SUHVVXUH�UHTXLUHPHQW��6LQFH�
SURSHU� IXQFWLRQ�RI� WKH�89�GHSHQGV�RQ� WKH�RUJDQLVPV�
EHLQJ�LQ�FRQWDFW�ZLWK�D�VSHFLÀF�LQWHQVLW\�RI�OLJKW�IRU�D�
VSHFLÀF�DPRXQW�RI� WLPH�� WKH�ZDWHU�FDQQRW�EH�DOORZHG�
WR�ÁRZ�IDVWHU�WKDQ�WKH�V\VWHP�ZDV�GHVLJQHG�WR�KDQGOH��
%HFDXVH�UDLQZDWHU�FRQWDLQV�IHZ�PLQHUDOV��89�OLJKW�EXOEV�
GR�QRW�QHHG�PXFK�FOHDQLQJ�FRPSDUHG�WR�V\VWHPV�XVHG�
ZLWK�ZHOO�ZDWHU��+RZHYHU�LI�\RX�KDYH�D�FRQFUHWH�WDQN�
RU�XVH�D�PLQHUDO�OLNH�FDOFLXP�WR�UDLVH�\RXU�ZDWHU·V�S+��
WKHQ�LW�ZLOO�DGKHUH�WR�WKH�EXOE��DQG�\RX�ZLOO�QHHG�WR�ZLSH�

:DWHU�WUHDWPHQW�KLJKOLJKWV
�� .HHS�EXVKHV�DQG�WUHHV�DZD\�IURP�\RXU�URRI�DQG�
WDQN�

�� %ORFN�RII�RU�UHPRYH�DQ\�SRVVLEOH�DFFHVV�WR�\RXU�
URRI�RU�WDQN�E\�DQLPDOV�

�� 8QOHVV�ZDWHU�S+�LV�RYHU������DV�LQ�VRPH�FHPHQW�
WDQNV���FKORULQH�LV�KLJKO\�UHFRPPHQGHG�DV�D�WUHDW�
PHQW�WR�NLOO�EDFWHULD��IXQJL��DQG�YLUXVHV��SDUWLFXODUO\�
WKH�EDFWHULXP�FDXVLQJ�OHSWRVSLURVLV�

�� 7R� WUHDW� \RXU�ZDWHU� VXSSO\�ZLWK� FKORULQH�� DGG���
RXQFHV�XQVFHQWHG�KRXVHKROG�EOHDFK�����VWUHQJWK��
SHU������JDOORQV�RI�ZDWHU�LQ�WKH�WDQN�

�� /HSWRVSLURVLV� GLVHDVH� LV� VSUHDG� WKURXJK� FRQWDFW�
ZLWK�WKH�XULQH�RI�LQIHFWHG�DQLPDOV��7KH�OHSWRVSLUD�
EDFWHULD��ZKLFK� LV� IRXQG� LQ�PRVW� RI� RXU� URGHQW�
SRSXODWLRQ�� HQWHUV� WKH�KXPDQ�ERG\� WKURXJK� WLQ\�
VNLQ�FXWV�DQG�VRIW�PXFXV�PHPEUDQHV��7KLV�SXWV�\RX�
DW�ULVN�DQ\WLPH�\RX�FRPH�LQWR�FRQWDFW�ZLWK�ZDWHU�
FRQWDPLQDWHG�ZLWK�OHSWRVSLUD�

�� &KORULQH�WHVW�NLWV�DUH�UHFRPPHQGHG�IRU�PRQLWRULQJ�
GULQNLQJ�ZDWHU�

�� ,Q�DGGLWLRQ� WR�FKORULQH�� D� WUHDWPHQW� V\VWHP�VXFK�
DV�DQ�DEVROXWH���PLFURQ�ÀOWHU�LV�UHFRPPHQGHG�WR�
UHPRYH�SURWR]RDQ�F\VWV�IURP�GULQNLQJ�ZDWHU�

�� )LOWHUV� DUH� QRW� GHVLJQHG� WR� UHPRYH�EDFWHULD� DQG�
YLUXVHV�

�� 0RVW�ZDWHU�WUHDWPHQW�DQG�SXULÀFDWLRQ�RSWLRQV�DUH�
GHVLJQHG�IRU�XVH�ZLWK�PXQLFLSDO�ZDWHU��QRW�IRU�WKH�
UDZ�ZDWHU�RI�UDLQZDWHU�FDWFKPHQW�V\VWHPV��,I�\RX�
DUH�FRQIXVHG�DERXW�WUHDWPHQW�RSWLRQV��DVN�IRU�KHOS��
3KRQH�QXPEHUV�DUH�OLVWHG�LQ�WKH�1RWHV�DQG�5HIHU�
HQFHV�VHFWLRQ�RI�WKLV�GRFXPHQW�

LW�GRZQ��$�VRIW�FORWK�DQG�D�SURGXFW�WKDW�UHPRYHV�OLPH�LV�
XVXDOO\�YHU\�HIIHFWLYH�IRU�EXOE�FOHDQLQJ�
� (YHU\RQH�ZLOO�KDYH�GLIIHUHQW�GLVLQIHFWLRQ�QHHGV�DQG�
FRQFHUQV��(DFK�KRPH�UDLQZDWHU�FDWFKPHQW�V\VWHP�ZLOO�
KDYH�LWV�RZQ�FKDUDFWHULVWLFV��DQG�HDFK�ZLOO�KDYH�LWV�LQGL�
YLGXDO�SUREOHPV��7KH�LPSRUWDQW�WKLQJ�LV�WR�LGHQWLI\�WKH�
SRWHQWLDO�GDQJHUV�DQG�GR�\RXU�EHVW�WR�SUHYHQW�WKHP�IURP�
EHFRPLQJ�KHDOWK�KD]DUGV�WR�\RX�DQG�\RXU�IDPLO\�
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:DWHU�WHVWLQJ³D�VQDSVKRW�LQ�WLPH
:KHQ�\RX�WDNH�D�VDPSOH�RI�\RXU�VWRUHG�ZDWHU�WR�EH�WHVWHG��
WKH�UHVXOWV�RQO\�UHÁHFW�D�´VQDSVKRW�LQ�WLPH�µ�7KH�DQDO\VLV�
WHOOV�\RX�RQO\�ZKDW�LV�LQ�WKDW�SRUWLRQ�RI�\RXU�ZDWHU�V\VWHP�
GXULQJ�WKH�PRPHQW�ZKHQ�\RX�FROOHFWHG�WKH�VDPSOH��+RZ�
HYHU��LW�VWLOO�LV�XVHIXO�WR�GR�WHVWV�LQ�RUGHU�WR�NQRZ�WKH�JHQHUDO�
FRQGLWLRQ�RI�WKH�ZDWHU�DQG�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�
\RXU� V\VWHP�PDLQWHQDQFH� DQG� WUHDWPHQW�� )RU� H[DPSOH��
KLJK�WRWDO�FROLIRUP�FRXQWV�VXJJHVW�D�IHFDO�FRQWDPLQDWLRQ�
SUREOHP�DQG�WKH�SUREDELOLW\�WKDW�OL]DUGV��ELUGV��DQG�RWKHU�
DQLPDOV�KDYH�DFFHVV�WR�\RXU�FDWFKPHQW�V\VWHP��7KH�KDUGHVW�
SDUW�DERXW�XVLQJ�FKORULQH�WR�WUHDW�\RXU�V\VWHP�LV�NHHSLQJ�
WKH�OHYHOV�FRQVLVWHQWO\�DW���SDUW�SHU�PLOOLRQ�
� +RZ�RIWHQ�\RX�KDYH�\RXU�ZDWHU�DQDO\]HG�GHSHQGV�RQ�
\RXU�WDQN�DQG�VLWXDWLRQ��:KHQ�\RX�PRYH�LQWR�D�KRXVH�
ZLWK�DQ�H[LVWLQJ�WDQN��LW�LV�D�JRRG�LGHD�WR�WHVW�WKH�ZDWHU��
,I�\RX�VXVSHFW�FRQWDPLQDWLRQ��\RX�VKRXOG�WHVW�WKH�ZDWHU��
<RX�VKRXOG�SDUWLFXODUO\�GR�D�WHVW�LI�WKHUH�LV�D�FKDQJH�IRU�
WKH�ZRUVH�LQ�WKH�ZDWHU·V�WXUELGLW\��FORXGLQHVV���FRORU��RU�
WDVWH��,I�\RX�GRQ·W�UHJXODUO\�WUHDW�RU�SXULI\�\RXU�ZDWHU��
RU�LI�\RXU�WDQN�LV�VXEMHFW�WR�FRQWDPLQDWLRQ��\RX�VKRXOG�
WHVW�LW�SHULRGLFDOO\��,I�\RX�KDYH�DQ�ROGHU�WDQN�DQG�ROGHU�
KRPH��EH�VXUH�WR�WHVW�IRU�KHDY\�PHWDOV��

+RZ�WR�JHW�ZDWHU�WHVWHG
7KH�ÀUVW�VWHS�LV�WR�GHWHUPLQH�ZKDW�\RX�ZDQW�\RXU�ZDWHU�
WHVWHG�IRU��&KHFNLQJ�IRU�EDFWHULDO�FRQWDPLQDWLRQ�LV�DO�
ZD\V�LPSRUWDQW��EXW�SHUKDSV�\RX�KDYH�RWKHU�FRQFHUQV��
7KLQN�DERXW�ZKDW�PDWHULDOV�WKH�V\VWHP�FRPSRQHQWV�DUH�
PDGH�RI��&RXOG�WKH�SLSHV�FRQWDLQ�OHDG"�:KDW�DERXW�\RXU�
SDLQW"�'R�WKH�QHLJKERUV�VSUD\�SHVWLFLGHV�QHDUE\"�:KDW�
W\SHV"�0DNH�D�OLVW�RI�\RXU�FRQFHUQV��WKHQ�VWDUW�VHDUFKLQJ�
IRU�D�ODERUDWRU\�WKDW�FDQ�GR�WKH�DQDO\VLV�

6HFWLRQ��

:DWHU�7HVWLQJ

� 7KHUH�DUH�VLPSOH�KRPH�WHVW�NLWV�RQ�WKH�PDUNHW��DQG�LI�
\RX�MXVW�ZDQW�D�TXLFN�FKHFN�RI�\RXU�ZDWHU�TXDOLW\��WKH\�
DUH�HDV\�WR�XVH��7KH\�DUH�QRW�YHU\�SUHFLVH��VR�GRQ·W�UHO\�
RQ�WKHP�LI�WKHUH�LV�D�FULWLFDO�FRQFHUQ��+RZHYHU��WKH\�DUH�
D�JRRG�ZD\�WR�FKHFN�\RXU�V\VWHP�WR�PDNH�VXUH�DOO�LV�LQ�
RUGHU��7KHVH�W\SHV�RI�NLWV�FDQ�EH�IRXQG�LQ�ORFDO�FDWFK�
PHQW�VXSSO\�VWRUHV�DQG�DW�WKH�8+�&RRSHUDWLYH�([WHQVLRQ�
6HUYLFH·V�RIÀFH�LQ�+LOR��
� 2QO\� D� IHZ� ODERUDWRULHV� WHVW�ZDWHU� LQ� WKH� VWDWH� RI�
+DZDL¶L��&KHFN�WKH�WHOHSKRQH�GLUHFWRU\�XQGHU�/DERUD�
WRULHV�$QDO\WLFDO�IRU�ORFDO�OLVWLQJV��<RX�FDQ�DOVR�FDOO�WKH�
+DZDL¶L�'HSDUWPHQW� RI�+HDOWK·V�6DIH�'ULQNLQJ�:DWHU�
%UDQFK� LQ�+RQROXOX� WROO�IUHH�DW�����������H[W���������
RU�WKH�8QLYHUVLW\�RI�+DZDL¶L�&RRSHUDWLYH�([WHQVLRQ�6HU�
YLFH·V�+LOR�RIÀFH�DW����������������IRU�PRUH�LQIRUPDWLRQ�
� 7KH�'HSDUWPHQW�RI�+HDOWK�KDV�RIIHUHG�VXEVLGL]HG�OHDG�
DQG�FRSSHU�WHVWLQJ�ZKHQ�IXQGV�DUH�DYDLODEOH��7KLV�WHVW�
FXUUHQWO\�FRVWV�WKH�FRQVXPHU�����SOXV�VKLSSLQJ��&DOO�WKH�
+RQROXOX�EUDQFK�QXPEHU�JLYHQ�DERYH�IRU�GHWDLOV�
� ,Q�DGGLWLRQ�WR�FRPPHUFLDO�ODERUDWRULHV�LQ�+DZDL¶L�DQG�
RQ� WKH�0DLQODQG�� WKH�&7$+5�$JULFXOWXUDO�'LDJQRVWLF�
6HUYLFH�&HQWHU� �$'6&��� ORFDWHG�DW�8+�0ăQRD��RIIHUV�
ZDWHU�WHVWLQJ�LQ�VHYHUDO�FDWHJRULHV������S+�DQG�VDOLQLW\��
����KHDY\�PHWDOV�LQFOXGLQJ�OHDG��DUVHQLF��VHOHQLXP��FDG�
PLXP�� FKURPLXP�� FRSSHU�� ]LQF�� VLOYHU�� DQG�QLFNHO�� ����
PLQHUDOV� LQFOXGLQJ�DOXPLQXP��ERURQ��FDOFLXP��FRSSHU��
LURQ��PDJQHVLXP��PDQJDQHVH��PRO\EGHQXP��SKRVSKRUXV��
SRWDVVLXP��VRGLXP��DQG�]LQF��DQG�����QLWUDWHV��QLWULWHV��
DPPRQLXP�QLWURJHQ�� DQG� WRWDO� QLWURJHQ��7KH� VDPSOH�
QHHGHG�LV�DSSUR[LPDWHO\�WZR�FXSV�����R]��RI�ZDWHU�LQ�D�
FOHDQ�SODVWLF�FRQWDLQHU��6DPSOHV�FDQ�EH�EURXJKW�WR�$'6&�
RQ�WKH�0ăQRD�FDPSXV�RU�WR�&7$+5�&RRSHUDWLYH�([WHQ�
VLRQ�6HUYLFH�RIÀFHV�WKURXJKRXW�WKH�VWDWH��7KHVH�WHVWV�ZHUH�
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GHVLJQHG�IRU�DJULFXOWXUDO�XVH��QRW�GULQNLQJ�ZDWHU�WHVWLQJ��
VR�WKH�UHVXOWV�VKRXOG�EH�XVHG�RQO\�DV�D�JHQHUDO�JXLGH�
� 7KH�W\SH�RI�WHVWLQJ�\RX�ZDQW�GRQH�ZLOO�GHWHUPLQH�KRZ�
WR�WDNH�DQG�SUHVHUYH�WKH�VDPSOH��,W�LV�LPSRUWDQW�WR�FRQWDFW�
WKH�DQDO\WLFDO�ODERUDWRU\�WR�ÀQG�RXW�H[DFWO\�KRZ�WR�WDNH�
DQG�WUDQVSRUW�D�ZDWHU�VDPSOH�IRU�WKH�DQDO\VHV�\RX�ZDQW�
� +HUH�DUH�VRPH�TXHVWLRQV� WR�FRQVLGHU��DV� VXJJHVWHG�
E\�WKH�+'2+�6DIH�'ULQNLQJ�:DWHU�%UDQFK��EHIRUH�\RX�
FKRRVH�D�ODERUDWRU\�IRU�ZDWHU�DQDO\VLV�
�� 'R�WKH\�XVH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�
�(3$��DSSURYHG�GULQNLQJ�ZDWHU�DQDO\VLV�PHWKRGV�WR�
DQDO\]H�WKH�FRQWDPLQDQWV�\RX�KDYH�FKRVHQ"

�� ,I�WKH\�GR�QRW�XVH�(3$�GULQNLQJ�ZDWHU�PHWKRGV��ZKDW�
PHWKRGV�GR�WKH\�XVH��DQG�ZK\�GR�WKH\�FRQVLGHU�WKDW�
VDWLVIDFWRU\"

�� &DQ�WKH\�DQDO\]H�DOO�WKH�FKHPLFDOV�DQG�PLFURELRORJL�
FDO�DJHQWV�\RX�KDYH�VHOHFWHG"

�� :KDW�LV�WKH�FRVW�RI�WKH�UHTXHVWHG�DQDO\VHV"
�� 'R�WKH\�SURYLGH�VDPSOLQJ�FRQWDLQHUV�DQG�LQVWUXFWLRQV�
IRU�VDPSOLQJ"

�� $UH� WKHUH� UHTXLUHPHQWV� IRU� VKLSSLQJ� DQG�KDQGOLQJ��
LQFOXGLQJ� WLPH� FRQVWUDLQWV� EHWZHHQ� VDPSOLQJ� DQG�
DQDO\VLV"

0LFURELRORJLFDO�WHVWLQJ
,I�VRPHRQH�XVLQJ�D�ZDWHU�FDWFKPHQW�V\VWHP�LV�LOO�DQG�WKH�
ZDWHU�LV�VXVSHFWHG�WR�EH�WKH�FDXVH��D�GRFWRU�VKRXOG�EH�VHHQ�
IRU�GLDJQRVLV��:DWHU�DQDO\VLV�RQO\�WHOOV�\RX�ZKDW�LV�LQ�\RXU�
WDQN�DW�WKH�PRPHQW�RI�WHVWLQJ��ZKDWHYHU�FDXVHG�WKH�LOOQHVV�
FRXOG�KDYH�DOUHDG\�EHHQ�ÁXVKHG�RXW�RI�WKH�V\VWHP��

7RWDO�FROLIRUP
:KHQ�\RX� WHVW� IRU� WRWDO� FROLIRUP�� \RX� DUH� ORRNLQJ� IRU�
LQGLFDWLRQV�RI�IHFDO�ZDVWH��&ROLIRUP�EDFWHULD�DUH�FDOOHG�
´LQGLFDWRU�EDFWHULDµ�IRU�ZDVWH�SURGXFWV�LQFOXGLQJ�ELUG�DQG�
UDW�GURSSLQJV��+RZHYHU��WKH�WHVW�FRXOG�DOVR�EH�SRVLWLYH�IRU�
FROLIRUP�LI�\RX�KDYH�OHDYHV�DQG�RWKHU�RUJDQLF�PDWHULDOV�
LQ�\RXU�WDQN��$�SRVLWLYH�WRWDO�FROLIRUP�WHVW�WHOOV�\RX³DW�
OHDVW³WKDW�WKH�V\VWHP�LV�GLUW\�DQG�FRXOG�XVH�FOHDQLQJ�DQG�
GLVLQIHFWLRQ��,W�GRHV�QRW�QHFHVVDULO\�WHOO�\RX�WKDW�\RX�KDYH�
IHFDO�FROLIRUP�EDFWHULD�LQ�WKH�V\VWHP��EXW�LW�LV�OLNHO\³LI�D�
ORW�RI�SODQW�PDWHULDO�FDQ�HQWHU�WKH�WDQN��LW�LV�SUREDEOH�WKDW�
DQLPDOV�DQG�WKHLU�ZDVWHV�FDQ�HQWHU�LW�DV�ZHOO��

)HFDO�FROLIRUP
$�SRVLWLYH�IHFDO�FROLIRUP�WHVW�WHOOV�\RX�WKDW�WKHUH�DUH�DQL�
PDO�ZDVWH�SURGXFWV�LQ�\RXU�ZDWHU�VDPSOH��,I�\RX�KDYH�WKH�

ZDWHU�WHVWHG�IRU�WRWDO�FROLIRUP�DQG�LW�FRPHV�RXW�SRVLWLYH��
WKHQ�D�IHFDO�FROLIRUP�WHVW�ZRXOG�FRQÀUP�WKDW�WKHUH�ZHUH�
DQLPDO�ZDVWH�SURGXFWV�LQ�\RXU�ZDWHU��3RVLWLYH�UHVXOWV�RI�
HLWKHU�WHVW�LQGLFDWH�WKDW�\RX�VKRXOG�FOHDQ�WKH�WDQN��EXW�LI�
WKHUH� LV�DQ\�IHFDO�FRQWDPLQDWLRQ��\RX�GHÀQLWHO\�VKRXOG�
GHFRQWDPLQDWH�WKH�WDQN�DQG�WKH�V\VWHP��7KHUH�LV�QR�ZDWHU�
DQDO\VLV�IRU�OHSWRVSLUD�EDFWHULD��ZKLFK�DUH�VSUHDG�WKURXJK�
DQLPDO�XULQH��EXW�LI�WKH�WHVW�LV�SRVLWLYH�IRU�IHFDO�FROLIRUP��
\RX�VKRXOG�DVVXPH�WKHUH�DOVR�LV�XULQH�FRQWDPLQDWLRQ��
� 6LPSOH�WHVW�NLWV�DUH�DYDLODEOH�WKDW�FDQ�EH�XVHG�E\�D�
KRPHRZQHU�WR�WHVW�IRU�IHFDO�FRQWDPLQDWLRQ��6RPH�NLWV�
LQGLFDWH� WKH� SUHVHQFH� RI�(�� FROL� EDFWHULD� SRSXODWLRQV��
ZKLOH� RWKHUV� WHVW� IRU� EDFWHULD� WKDW� SURGXFH� K\GURJHQ�
VXOÀGH��+�6���%HFDXVH�+DZDL¶L�KDV�LQGLJHQRXV�(��FROL�
SRSXODWLRQV�LQ�WKH�VRLO��WKRVH�WHVW�NLWV�DUH�SUREDEO\�QRW�
DV�DFFXUDWH�DV�WKH�NLWV�PHDVXULQJ�+�6������7KHVH�VLPSOH�
WHVWV�ZLOO�QRW�WHOO�\RX�KRZ�PXFK�IHFDO�EDFWHULD�DUH�SUHV�
HQW��EXW�WKH\�ZLOO�WHOO�\RX�LI�WKHUH�LV�VRPH�RU�QRQH��6XFK��
´SUHVHQFH�DEVHQFH� WHVWVµ� DUH� XVHIXO� WRROV� IRU� KRPH��
RZQHUV�ZKR�ZLVK�WR�PRQLWRU�WKHLU�ZDWHU�V\VWHPV�

+HWHURWURSKLF�EDFWHULD
+HWHURWURSKLF�SODWH�FRXQWV�DUH�WHVWV�WKDW�FKHFN�WKH�JHQHUDO�
TXDOLW\�RI�\RXU�ZDWHU�E\� ORRNLQJ�IRU�YDULRXV� W\SHV�RI�
EDFWHULD��QRW�MXVW�WKRVH�DVVRFLDWHG�ZLWK�IHFDO�FRQWDPLQD�
WLRQ��)RU�GULQNLQJ�ZDWHU��\RX�VKRXOG�QRW�KDYH�PRUH�WKDQ�
����EDFWHULD�FRORQLHV�SHU�PLOOLOLWHU�RI�ZDWHU��
� %HFDXVH�WKH�SXUSRVH�RI�WKH�ZDWHU�WHVWLQJ�LV�WR�VHH�LI�
WKH�ZDWHU�LV�GLUW\�RU�QRW��RQFH�\RX�JHW�D�SRVLWLYH�UHDGLQJ�
IRU�WRWDO�FROLIRUP�RU�IHFDO�FROLIRUP�\RX�VKRXOG�GHFRQ�
WDPLQDWH�WKH�V\VWHP��<RX�UHDOO\�GRQ·W�QHHG�WR�SD\�IRU�DQ�
DGGLWLRQDO�KHWHURWURSKLF�SODWH�FRXQW��

,QRUJDQLF�FRQWDPLQDQW�WHVWLQJ
,QRUJDQLF� VXEVWDQFHV� IURP� WKH�PDWHULDOV�PDNLQJ� XS�
UDLQZDWHU� FDWFKPHQW� V\VWHPV�RIWHQ� FDQ�EH� OHDFKHG� WR�
FRQWDPLQDWH� WKH�ZDWHU�VXSSO\��$FLG�UDLQ� LQFUHDVHV� WKH�
OHDFKLQJ�SURSHUWLHV�RI�ZDWHU��IRU�H[DPSOH��FRSSHU�SLSHV�
ZLOO�OHDFK�FRSSHU�LI�\RXU�ZDWHU�LV�DFLGLF��DQG�WKLV�ZLOO�
PDNH�JUHHQ�VWDLQV�RQ�SRUFHODLQ�À[WXUHV��/HDG�LV�RQH�RI�
WKH�PRVW�VHULRXV�SUREOHPV�FDXVHG�E\�PHWDOV�LQ�+DZDL¶L·V�
UDLQZDWHU�FDWFKPHQW�V\VWHPV��HVSHFLDOO\�LQ�ROGHU�KRPHV�
WKDW�XVHG�OHDG�SDLQW�DQG�RWKHU�OHDG�PDWHULDOV��6RPH�QHZHU�
KRPHV�DOVR�KDYH�OHDG�FRQWDPLQDWLRQ��PRVW�RIWHQ�IURP�
EUDVV�IDXFHWV��
� 7KH� WHUPV� \RX� VKRXOG� EH� IDPLOLDU�ZLWK� UHJDUGLQJ�
LQRUJDQLF�FRQWDPLQDWLRQ�DUH�WKH�IROORZLQJ�
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$FWLRQ�OHYHO³(3$�UHJXODWLRQV�UHTXLUH�WKDW�SXEOLF�ZDWHU�
V\VWHPV�EH�WUHDWHG�ZKHQ�WKH�DPRXQW�RI�FRQWDPLQDQW�
UHDFKHV�WKLV�OHYHO��7KLV�DPRXQW�RI�FRQWDPLQDQW�LV�QRW�
DQ�LPPHGLDWH�KHDOWK�WKUHDW�EXW�VKRXOG�EH�XVHG�DV�DQ�
DOHUW�WKDW�GHFRQWDPLQDWLRQ�LV�DGYLVDEOH�

0&/³PD[LPXP�FRQWDPLQDQW�OHYHO�DOORZHG�E\�IHGHUDO�
RU�VWDWH�ODZ��VWDQGDUGV�PHQWLRQHG�EHORZ�DUH�IHGHUDO�
VWDQGDUGV��

60&/³VHFRQGDU\�PD[LPXP�FRQWDPLQDQW�OHYHO��WKLV�
OHYHO�LV�IRU�XQUHJXODWHG�FRPSRXQGV��ZKLFK�PD\�QRW�EH�
GHVLUDEOH�IRU�DHVWKHWLF�UHDVRQV�EXW�DUH�QRW�FRQVLGHUHG�
WR�SRVH�D�KHDOWK�ULVN�

PJ�/³PLOOLJUDPV�SHU�OLWHU�� �SDUWV�SHU�PLOOLRQ��SSP�
�J�/³PLFURJUDPV�SHU�OLWHU�� �SDUWV�SHU�ELOOLRQ��SSE�

� 7KH�IROORZLQJ�FRQWDPLQDQW�OHYHOV�DQG�GHÀQLWLRQV�RI�
SUREOHPV�DUH�WDNHQ�IURP�SXEOLFDWLRQV�RI�WKH�8QLYHUVLW\�
RI�)ORULGD�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH������WKH�6RXWK�
&HQWUDO�&RQQHFWLFXW�5HJLRQDO�:DWHU�$XWKRULW\������DQG�
WKH�8�6��(3$�
� $OXPLQXP� �$O���1R�0&/� HVWDEOLVKHG�� 60&/� �
����²����PJ�/��+LJK� DOXPLQXP� OHYHOV� DUH� DVVRFLDWHG�
ZLWK�SUHPDWXUH�VHQLOH�GHPHQWLD��$O]KHLPHU·V�GLVHDVH��
DQG�RWKHU�W\SHV�RI�GHPHQWLD��
� $UVHQLF��$V���0&/� ������PJ�/��0LQRU�V\PSWRPV�
RI�FKURQLF�DUVHQLF�SRLVRQLQJ�DUH�VLPLODU�WR�WKRVH�RI�PDQ\�
FRPPRQ� DLOPHQWV��PDNLQJ� DFWXDO� DUVHQLF� SRLVRQLQJ�
GLIÀFXOW�WR�GLDJQRVH��7KLV�W\SH�RI�SRLVRQLQJ�FDQ�PDNH�
SHRSOH�WLUHG��OHWKDUJLF��DQG�GHSUHVVHG��2WKHU�V\PSWRPV�
DUH�ZKLWH�OLQHV�DFURVV�WKH�WRHQDLOV�DQG�ÀQJHUQDLOV��ZHLJKW�
ORVV��QDXVHD�DQG�GLDUUKHD�DOWHUQDWLQJ�ZLWK�FRQVWLSDWLRQ��
DQG�ORVV�RI�KDLU��$UVHQLF�LV�KLJKO\�WR[LF�DQG�ZLGHVSUHDG�
LQ� WKH� HQYLURQPHQW� GXH� WR� LWV� QDWXUDO� RFFXUUHQFH� DQG�
IRUPHU�H[WHQVLYH�XVH�LQ�SHVWLFLGHV�
� %DULXP��%D���0&/� �����PJ�/��'XH�WR�WKH�VFDUFLW\�RI�
GDWD�RQ�WKH�FKURQLF�HIIHFWV�RI�EDULXP��WKH�0&/�LQFOXGHV�D�
ODUJH�VDIHW\�IDFWRU��+LJK�OHYHOV�RI�EDULXP�FDQ�KDYH�VHYHUH�
WR[LF�HIIHFWV�RQ�WKH�KHDUW��EORRG�YHVVHOV��DQG�QHUYHV��,W�LV�
FDSDEOH�RI�FDXVLQJ�QHUYH�EORFNV�DW�KLJK�GRVHV�����²����
PJ�LV�D�IDWDO�GRVH�IRU�KXPDQV�
� &DGPLXP��&G���0&/� �������PJ�/��$FXWH�FDGPLXP�
SRLVRQLQJ�V\PSWRPV�DUH�VLPLODU�WR�WKRVH�RI�IRRG�SRLVRQ�
LQJ��&DGPLXP�FDXVHV�GDPDJH�WR�NLGQH\V��GLJHVWLYH�WUDFW�
XSVHWV��EULWWOH�ERQHV��DQG�LV�OLQNHG�WR�K\SHUWHQVLRQ��7KHUH�
LV�DOVR�VRPH�HYLGHQFH�WKDW�FDGPLXP�FDQ�FDXVH�JHQHWLF�
PXWDWLRQ���
� &DOFLXP��&D���0&/�QRW�HVWDEOLVKHG��/RZ�FDOFLXP�

LQWDNH�FDQ�EH�UHODWHG�WR�K\SHUWHQVLRQ�DQG�FDUGLRYDVFXODU�
GLVRUGHUV��7KHUH�LV�D�OLQN�EHWZHHQ�ORZ�FDOFLXP�LQWDNH�
DQG�RVWHRSRURVLV��:LWK�D�ORZ�OHYHO�RI�FDOFLXP�LQ�WKH�GLHW��
GULQNLQJ�ZDWHU�PD\�SURYLGH�D�VLJQLÀFDQW�SRUWLRQ�RI�WKH�
GDLO\�FDOFLXP�UHTXLUHPHQW�
� &KURPLXP� �&U���0&/�  � ����PJ�/�� )UHVKZDWHU�
DQG�VDOWZDWHU�DTXDWLF�OLIH�FDQ�EH�DGYHUVHO\�DIIHFWHG�E\�
WKH�SUHVHQFH�RI�FKURPLXP��7KH�HIIHFW�RI�FKURPLXP�LQ�
GULQNLQJ�ZDWHU� KDV� QRW� EHHQ� WKRURXJKO\� LQYHVWLJDWHG��
+RZHYHU��FKURPLXP�LV�NQRZQ�WR�SURGXFH�OXQJ�WXPRUV�
ZKHQ� LQKDOHG�� ,W� DOVR�FDXVHV�NLGQH\�� OLYHU��QHUYH��DQG�
FLUFXODWRU\�V\VWHP�GDPDJH��UHVSLUDWRU\�GLVRUGHUV��GHU�
PDWLWLV��DQG�GLJHVWLYH�SUREOHPV�
� &RSSHU��&X���$FWLRQ�OHYHO� �����PJ�/��6WXGLHV�VKRZ�
WKDW�GLHWV�LQ�WKH�86$�DUH�RIWHQ�GHÀFLHQW�LQ�FRSSHU��,WV�
GHÀFLHQF\�FDXVHV�DQHPLD��ORVV�RI�KDLU�SLJPHQW��JURZWK�
LQKLELWLRQ��DQG�ORVV�RI�DUWHULDO�HODVWLFLW\��+LJK�OHYHOV�RI�
YLWDPLQ�&� LQKLELW� JRRG� FRSSHU� DEVRUSWLRQ��+RZHYHU��
ZDWHU�FRQWDLQLQJ�DPRXQWV�KLJKHU�WKDQ���PJ�/�LV�OLNHO\�
WR�VXSSO\�WRR�PXFK�RI�WKLV�PHWDO�DQG�WKDW�OHYHO�LV�DOVR�WKH�
WDVWH�WKUHVKROG�IRU�PRVW�SHRSOH��&RSSHU�LV�KLJKO\�WR[LF�
DQG�YHU\�GDQJHURXV�WR�LQIDQWV�DQG�SHRSOH�ZLWK�FHUWDLQ�
PHWDEROLF�GLVRUGHUV��8SWDNH�RI�FRSSHU�LV�DOVR�LQÁXHQFHG�
E\�]LQF��VLOYHU��FDGPLXP��DQG�VXOIDWH�LQ�WKH�GLHW��)HZ�
SHRSOH�KDYH�EHHQ�GLDJQRVHG�ZLWK�FRSSHU�WR[LFLW\��EXW�LW�
LV�SRVVLEOH�WKDW�DFLGLF�ZDWHU�FRXOG�FRUURGH�FRSSHU�SLSHV�
PRUH�TXLFNO\�DQG�WKH\�FRXOG�IDLO�RU�VSULQJ�OHDNV�
� ,URQ��)H���60&/� �����PJ�/��7KH�SUHVHQFH�RI�LURQ�
LQ�GULQNLQJ�ZDWHU�PD\�LQFUHDVH�WKH�KD]DUG�RI�SDWKRJHQLF�
RUJDQLVPV��EHFDXVH�PRVW�RI�WKRVH�RUJDQLVPV�QHHG�LURQ�WR�
JURZ��EXW�WKLV�DYDLODELOLW\�RI�LURQ�LQ�GULQNLQJ�ZDWHU�KDV�
QRW�EHHQ�ZHOO�UHVHDUFKHG��,W�LV�NQRZQ�WKDW�LURQ�LQÁXHQFHV�
WKH�XSWDNH�RI�FRSSHU�DQG�OHDG��,URQ�FDQ�VWDLQ�ODXQGU\�DQG�
SRUFHODLQ�DQG�SURGXFH�DQ�´RIIµ�WDVWH��
� /HDG��3E���$FWLRQ�OHYHO� �������PJ�/��/HDG�FDQ�RF�
FXU�QDWXUDOO\��RU�UHVXOW�IURP�LQGXVWULDO�FRQWDPLQDWLRQ��RU�
EH�OHDFKHG�IURP�OHDG�SLSHV�LQ�VRPH�ZDWHU�V\VWHPV��,I�WKH�
SOXPELQJ�FRQWDLQV�OHDG��KLJKHU�OHYHOV�ZLOO�EH�GHWHFWDEOH�
LQ� WKH�PRUQLQJ� DIWHU�ZDWHU� KDV� EHHQ� VWDQGLQJ� LQ� SLSHV�
WKURXJKRXW�WKH�QLJKW��/HDG�LV�D�FXPXODWLYH�SRLVRQ��/HDG�
SRLVRQLQJ� LV� GLIÀFXOW� WR� GLVWLQJXLVK� LQ� LWV� HDUO\� VWDJHV�
IURP�PLQRU� LOOQHVV��(DUO\�UHYHUVLEOH�V\PSWRPV�LQFOXGH�
DEGRPLQDO�SDLQ��GHFUHDVHG�DSSHWLWH��FRQVWLSDWLRQ��IDWLJXH��
VOHHS�GLVWXUEDQFH��DQG�GHFUHDVHG�SK\VLFDO�ÀWQHVV��/RQJ�
WHUP�H[SRVXUH�WR�OHDG�PD\�FDXVH�NLGQH\�GDPDJH��DQHPLD��
QHUYH�GDPDJH�LQFOXGLQJ�EUDLQ�GDPDJH��DQG�GHDWK��/HDG�
SRLVRQLQJ�DIIHFWV�DOPRVW�HYHU\�RUJDQ�DQG�V\VWHP�LQ�WKH�
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ERG\��7KH�PRVW�VHQVLWLYH�LV�WKH�FHQWUDO�QHUYRXV�V\VWHP��
� 0DJQHVLXP��0J���0&/�QRW�HVWDEOLVKHG��$Q�DYHUDJH�
DGXOW�LQJHVWV�DV�PXFK�DV�����PJ�RI�PDJQHVLXP�GDLO\��
$Q\�H[FHVV�DPRXQWV�DUH�TXLFNO\�H[SHOOHG�E\�WKH�ERG\��
1R�XSSHU�OLPLW�KDV�EHHQ�VHW�IRU�WKLV�PHWDO�LQ�GULQNLQJ�
ZDWHU��,W�FDQ��KRZHYHU��FUHDWH�D�SUREOHP�IRU�SHRSOH�ZLWK�
NLGQH\�GLVHDVH��7KH\�PD\�GHYHORS�WR[LF�UHDFWLRQV�WR�KLJK�
OHYHOV�RI�PDJQHVLXP��ZLWK�V\PSWRPV�LQFOXGLQJ�PXVFOH�
ZHDNQHVV��FRPD��K\SHUWHQVLRQ��DQG�FRQIXVLRQ�
� 0DQJDQHVH��0Q���60&/� ������PJ�/��([FHVV�PDQ�
JDQHVH�LQ�D�GLHW�SUHYHQWV�WKH�XVH�RI�LURQ�LQ�WKH�UHJHQHUD�
WLRQ�RI�EORRG�KHPRJORELQ��/DUJH�GRVHV�RI�PDQJDQHVH�
FDXVH� DSDWK\�� LUULWDELOLW\�� KHDGDFKHV�� LQVRPQLD�� DQG�
ZHDNQHVV�RI�WKH�OHJV��3V\FKRORJLFDO�V\PSWRPV�PD\�DOVR�
GHYHORS�LQFOXGLQJ�LPSXOVLYH�DFWV��DEVHQW�PLQGHGQHVV��
KDOOXFLQDWLRQV��DJJUHVVLYHQHVV��DQG�XQDFFRXQWDEOH�ODXJK�
WHU��)LQDOO\��D�FRQGLWLRQ�VLPLODU�WR�3DUNLQVRQ·V�GLVHDVH�
PD\�GHYHORS��0DQJDQHVH�FDXVHV�D�ELWWHU�WDVWH�LQ�ZDWHU��
DQG�DW�KLJK�FRQFHQWUDWLRQV��DERYH�����PJ�/��LW�FDXVHV�
ODXQGU\�VWDLQV�DQG�FDQ�VWDLQ�À[WXUHV�
� 0HUFXU\� �+J���0&/� �������PJ�/��0HUFXU\�SRL�
VRQLQJ� V\PSWRPV� LQFOXGH�ZHDNQHVV�� ORVV� RI� DSSHWLWH��
LQVRPQLD�� LQGLJHVWLRQ�� GLDUUKHD�� LQÁDPPDWLRQ� RI� WKH�
JXPV��EODFN�OLQHV�RQ�WKH�JXPV��ORRVHQLQJ�RI�WHHWK��LUUL�
WDELOLW\��ORVV�RI�PHPRU\��DQG�WUHPRUV�RI�ÀQJHUV��H\HOLGV��
OLSV�� DQG� WRQJXH��$W� KLJKHU� OHYHOV��PHUFXU\� SURGXFHV�
KDOOXFLQDWLRQV��PDQLF�GHSUHVVLYH�SV\FKRVLV��JLQJLYLWLV��
GLDUUKHD�� LQFUHDVHG� LUULWDELOLW\��PXVFXODU� WUHPRUV�� DQG�
LUUHYHUVLEOH�EUDLQ�GDPDJH�
� 6HOHQLXP��6H���0&/� ������PJ�/��2QH�UHFRJQL]HG�
HIIHFW�RI�VHOHQLXP�SRLVRQLQJ�LV�JURZWK�LQKLELWLRQ��7KHUH�
LV�VRPH�HYLGHQFH�WKDW�VHOHQLXP�LV�UHODWHG�WR�VNLQ�GLVFRO�
RUDWLRQ�� EDG� WHHWK�� KDLU� DQG�ÀQJHUQDLO� ORVV�� DQG� VRPH�
SV\FKRORJLFDO� DQG� JDVWURLQWHVWLQDO� SUREOHPV��2Q� WKH�
RWKHU�KDQG��D�VPDOO�DPRXQW�RI�VHOHQLXP�KDV�EHHQ�IRXQG�
WR�EH�SURWHFWLYH�DJDLQVW�RWKHU�KHDY\�PHWDOV� LQFOXGLQJ�
PHUFXU\��FDGPLXP��VLOYHU��DQG�WKDOOLXP�
� 6LOYHU��$J���60&/� ������PJ�/��7KH�ÀUVW�HYLGHQFH�
RI�H[FHVV�VLOYHU�LQWDNH�LV�D�SHUPDQHQW�EOXH�JUD\�GLVFRO�
RUDWLRQ�RI�WKH�VNLQ��PXFRXV�PHPEUDQHV��DQG�H\HV��/DUJH�
GRVHV�RI�VLOYHU�FDQ�EH�IDWDO�
� =LQF��=Q���60&/� ���PJ�/��=LQF��ZKLFK�FDQ�OHDFK�
IURP�XQSDLQWHG�JDOYDQL]HG�PHWDO�URRIV��LV�HVVHQWLDO�LQ�
RXU�GLHW��+RZHYHU��YHU\�KLJK�FRQFHQWUDWLRQV�FDQ�LUULWDWH�
WKH� GLJHVWLYH� V\VWHP��0RUH� WKDQ� ��PJ�/�RI� ]LQF� FDQ�
FDXVH�D�ELWWHU�WDVWH�DQG�RSDOHVFHQFH�LQ�WKH�ZDWHU��EXW�LW�
LV�XQOLNHO\�WKDW�\RX�ZRXOG�LQJHVW�HQRXJK�]LQF�IURP�\RXU�

ZDWHU�VXSSO\�WR�FDXVH�KDUP��=LQF�GRHV�QRW�DFFXPXODWH�
LQ�WKH�ERG\�ZLWK�FRQWLQXHG�H[SRVXUH�����

2WKHU�ZDWHU�WHVWLQJ

� 'LVVROYHG�VLOLFD�FDQ�FDXVH�VFDOH�IRUPDWLRQ�RQ�SLSHV��
SDUWLFXODUO\�LQ�KRW�ZDWHU�V\VWHPV�
� $PPRQLD�LV�D�GHFRPSRVLWLRQ�SURGXFW�RI�SODQW�DQG�
DQLPDO�SURWHLQ��,W�FDQ�EH�YHU\�WR[LF�WR�ÀVK�
� 1LWUDWH��0&/� ����PJ�/��LV�PRUH�RI�D�FRQFHUQ�LQ�
ZHOO�ZDWHU��DQG�H[FHVVLYH�DPRXQWV�FDQ�FDXVH�LOOQHVV�DQG�
LQIDQW�GHDWK��7KH�SUHVHQFH�RI�QLWUDWH�FRQWDPLQDWLRQ�FRXOG�
LQGLFDWH�EDFWHULDO�FRQWDPLQDWLRQ�
� 1LWULWHV��0&/� ���PJ�/��DUH�IRUPHG�GXULQJ�WKH�GH�
FRPSRVLWLRQ�RI�RUJDQLF�PDWHULDOV�WKDW�FRQWDLQ�QLWURJHQ��
(YHQ�ORZ�OHYHOV�FDQ�EH�KDUPIXO�WR�KXPDQV�
� 6XOIDWH�LQ�WKH�IRUP�RI�PDJQHVLXP�VXOIDWH�RU�VRGLXP�
VXOIDWH�FDQ�DFW�DV�D�SXUJDWLYH�
� 7DQQLQ� �IRXQG� LQ� UHGZRRG� WDQNV�� LV� DQ� DVWULQJHQW�
PDWHULDO�IRXQG�LQ�PDQ\�SODQWV��7DQQLQ�LV�DOVR�SUHVHQW�LQ�
WHD��FRIIHH��DQG�ZDOQXWV������,W�LV�ZDWHU�VROXEOH�DQG�FDQ�
VWDLQ�ODXQGU\��DOWKRXJK�LW� LV�XVXDOO\�GLOXWHG�HQRXJK�LQ�
ZDWHU�WDQNV�WR�QRW�EH�FRQVLGHUHG�D�SUREOHP�
� 7ULKDORPHWKDQHV� �0&/� � �����PJ�/�� DUH� YRODWLOH�
RUJDQLF�FRPSRXQGV�WKDW�FRQWDLQ�FKORULQH�DQG�RU�EURPLQH��
VXFK�DV�FKORURIRUP�DQG�EURPRGLFKORURPHWKDQH��7KH\�FDQ�
EH� IRUPHG�ZKHQ� FKORULQH� LV� DGGHG� WR�ZDWHU� FRQWDLQLQJ�
GHFD\LQJ�RUJDQLF�PDWHULDO��VXFK�DV�DOJDH��OHDYHV��DQG�GHDG�
EXJV��7KH�PRUH�RUJDQLFV�\RX�KDYH�LQ�\RXU�WDQN��WKH�PRUH�
WULKDORPHWKDQHV�ZLOO�EH�IRUPHG�LI�FKORULQH�LV�DGGHG�WR�WKH�
ZDWHU��,Q�YHU\�ODUJH�DPRXQWV��WULKDORPHWKDQHV�KDYH�EHHQ�
OLQNHG�WR�FDQFHU�DQG�UHSURGXFWLYH�SUREOHPV��7KH�WKUHDW�RI�
FDQFHU�DQG�RWKHU�KHDOWK�ULVNV�IURP�WULKDORPHWKDQHV�LV�PXFK�
OHVV�WKDQ�WKH�WKUHDW�RI�ZDWHU�ERUQH�GLVHDVHV�WKDW�RFFXU�ZKHQ�
ZDWHU�LV�QRW�FKORULQDWHG��6FLHQWLVWV�KDYH�DVVHUWHG�WKDW�WKH�
ULVN�RI�JHWWLQJ�FDQFHU�IURP�HDWLQJ�RQH�SHDQXW�EXWWHU�VDQG�
ZLFK��FRQWDLQLQJ���SSE�DÁDWR[LQ��LV�KLJKHU�WKDQ�WKH�ULVN�RI�
GULQNLQJ�ZDWHU�ZLWK�RQH�SDUW�SHU�ELOOLRQ�RI�FKORURIRUP��D�
FRPSRQHQW�RI�WULKDORPHWKDQH�������,W�LV�HVWLPDWHG�WKDW�WKH�
ULVN�RI�JHWWLQJ�FDQFHU�IURP�WKH�FRQVXPSWLRQ�RI���SDUW�SHU�
PLOOLRQ�RI�FKORURIRUP�LQ�ZDWHU�LV���LQ����PLOOLRQ������(YHQ�
WKRXJK�WKH�ULVN�RI�KHDOWK�SUREOHPV�IURP�WULKDOR�PHWKDQHV�
LV� VPDOO�� NHHSLQJ�ZDWHU� VWRUDJH� WDQNV� FOHDQ� RI� RUJDQLF�
PDWHULDOV�LV�UHFRPPHQGHG�DV�WKH�EHVW�ZD\�WR�PLQLPL]H�WKH�
FKDQFH�WKDW�WULKDORPHWKDQHV�ZLOO�EH�SURGXFHG�E\�FKORULQH�
WUHDWPHQW�
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2WKHU�RUJDQLF�FKHPLFDOV
0&/V�KDYH�EHHQ�HVWDEOLVKHG� IRU� D�YDULHW\�RI�RUJDQLF�
FKHPLFDOV�� )RU�PRUH� LQIRUPDWLRQ�� FDOO� WKH�+DZDL¶L�
'HSDUWPHQW� RI�+HDOWK·V�6DIH�'ULQNLQJ�:DWHU�%UDQFK�
WROO�IUHH�DW�����������H[WHQVLRQ�������

S+
S+�LV�D�XQLW�XVHG� WR�GHVFULEH� WKH�DFLGLW\�RU�DONDOLQLW\�
RI�ZDWHU��0RVW�GULQNLQJ�ZDWHU�LV�LQ�WKH�UDQJH�RI�S+�����
WR������S+���LV�QHXWUDO��:DWHU�DERYH�S+���LV�FRQVLGHUHG�
DONDOLQH��EDVLF���DQG�EHORZ�S+���LW�LV�FRQVLGHUHG�DFLGLF��
5DLQZDWHU�LV�PRUH�DFLGLF�WKDQ�JURXQGZDWHU��'XH�WR�DFLG�
UDLQ�LQ�SDUWV�RI�+DZDL¶L��VHH�S�������PDQ\�ZDWHU�FDWFK�
PHQW� V\VWHPV�� SDUWLFXODUO\� WKRVH� LQ� WKH�9ROFDQR� DUHD��
KDYH�S+�UHDGLQJV�WKDW�DUH�ORZHU�WKDQ�����7KH�PRUH�DFLGLF�
WKH�ZDWHU��WKH�PRUH�SURQH�WR�FRUURVLRQ�WKH�V\VWHP�LV��<RX�
FDQ�OHVVHQ�WKH�DFLGLW\�RI�\RXU�FDWFKPHQW�WDQN�ZDWHU�E\�
XVLQJ�D�FRQFUHWH�ZDWHU�WDQN�RU�E\�DGGLQJ�ELFDUERQDWH�RI�
VRGD�WR�WKH�WDQN�

7XUELGLW\�
7XUELGLW\��FORXGLQHVV��LV�XVXDOO\�FDXVHG�E\�XQGLVVROYHG�
LQRUJDQLF�RU�RUJDQLF�PDWHULDOV�ZDVKHG�LQWR�WKH�V\VWHP�
IURP� WKH� FDWFKPHQW� DUHD��7XUELGLW\� WHVWV�PHDVXUH� WKH�
VXVSHQGHG�SDUWLFXODWH�PDWWHU� LQ�ZDWHU� XVLQJ�QHSKHOR�
PHWULF�WXUELGLW\�XQLWV��178���7KH�0&/�LV�����178�IRU�
VXUIDFH�ZDWHU��(YHQ�LI�WKH�XQGLVVROYHG�PDWHULDOV�DUHQ·W�
FDUU\LQJ�SDWKRJHQV��WKH�DSSHDUDQFH�RI�FORXG\�ZDWHU�LV�
RIWHQ�GLVSOHDVLQJ�WR�VRPHRQH�ZKR�KDV�WR�FRQVXPH�LW��,I�
\RXU�FDWFKPHQW�V\VWHP�ZDWHU�LV�WXUELG��LW�LV�WLPH�WR�FOHDQ�
\RXU�WDQN�DQG�HOLPLQDWH�WKH�VRXUFH�RI� WKH�SUREOHP��,I�
\RX�XVH�ÀOWHULQJ�RU�SXULÀFDWLRQ�GHYLFHV��EH�DZDUH�WKDW�
PDQ\�RI�WKHP�ZLOO�QRW�ZRUN�LI�\RXU�ZDWHU�LV�WRR�WXUELG�

&RORU��RGRU��WDVWH
:KHQHYHU�ZDWHU�KDV�D�GLVWLQFWLYH�FRORU��RGRU��RU�WDVWH��
\RX�VKRXOG�EH�FRQFHUQHG�ZLWK�FRQWDPLQDWLRQ��,I�\RX�DUH�
FKORULQDWLQJ�WKH�ZDWHU��LW�VKRXOG�KDYH�D�VOLJKW�FKORULQH�
WDVWH� RU� RGRU� �VRPH�SHRSOH�PD\�EH�TXLWH� VHQVLWLYH� WR�
WKLV��ZKLOH�RWKHUV�PD\�QRW�QRWLFH�LW���2WKHU�WKDQ�FKORULQH��
ZDWHU�VKRXOG�QRW�KDYH�DQ\�WDVWH�RU�RGRU�
� 'LVFRORUDWLRQ� FDQ� FRPH� IURP� FHUWDLQ�PHWDOV� DQG�
RUJDQLF�PDWHULDOV��GHVFULEHG�SUHYLRXVO\��VRPH�RI�ZKLFK�
FDXVH�VWDLQV��7KHVH�FRQWDPLQDQWV�FDQ�DOVR�FKDQJH� WKH�
WDVWH�RI�WKH�ZDWHU��:KLOH�WKH�SUHVHQFH�RI�PLQHUDOV�RIWHQ�
JLYHV�ZDWHU�D�FHUWDLQ�VXEWOH�ÁDYRU�WKDW�LV�GHVLUDEOH��PHWDO�
OLF�DQG�´RIIµ�ÁDYRUV�VKRXOG�EH�UHJDUGHG�ZLWK�VXVSLFLRQ��

'LVFRORUDWLRQ�E\�LWVHOI�LV�QRW�FRQVLGHUHG�D�KHDOWK�WKUHDW��
EXW�LW�FDQ�EH�D�QXLVDQFH��DQG�LWV�VRXUFH�VKRXOG�EH�LQYHV�
WLJDWHG��:DWHU·V�FRORU�LV�PHDVXUHG�LQ�FRORU�XQLWV��&8���
WKH�60&/�LV����&8��
� 2GRU�LV�D�VXEMHFWLYH�REVHUYDWLRQ��:DWHU�TXDOLW\�VSH�
FLDOLVWV�KDYH�HVWDEOLVKHG�D�QXPHULF�FRGH�WR�GHQRWH�WKH�
W\SH�RI�RGRU�DQG�LWV�LQWHQVLW\��)RU�H[DPSOH��XVLQJ�DQ�RGRU�
FRGH�RI�����WKH�´�µ�GHQRWHV�WKDW�WKH�RGRU�LV�FKORULQH�DQG�
WKH�´�µ�GHVFULEHV�WKH�LQWHQVLW\�����
� $�JUHHQ�RU� JUHHQLVK�EOXH� VWDLQ� RQ� VLQNV�� EDWKWXEV��
DQG�VKRZHUV�LV�D�FRPPRQ�FRPSODLQW�RQ�+DZDL¶L��7KLV�
LV�EHFDXVH�DFLGLF�ZDWHU�IURP�DFLG�UDLQ�FDXVHV�OHDFKLQJ�
RI�FRSSHU�IURP�WKH�SLSHV��ZKLFK�LV�GHSRVLWHG�RQWR�WKH�
SRUFHODLQ�RU�ÀEHUJODVV��7R�VWRS� WKH� OHDFKLQJ�SUREOHP��
GLVVROYH�EDNLQJ�VRGD�LQ�ZDWHU�DQG�SXW�LW� LQWR�WKH�WDQN�
WR�UDLVH�WKH�S+��,I�WKH�SUREOHP�GRHVQ·W�VWRS��DGG�PRUH�
EDNLQJ�VRGD��,I�WKH�ZDWHU�EHJLQV�WR�IHHO�WRR�´VOLP\µ�RU�
´VRIW�µ�DGG�OHVV��,W�LV�KDUG�WR�GHWHUPLQH�WKH�H[DFW�DPRXQW�
RI�EDNLQJ�VRGD�WR�XVH��EHFDXVH�WKH�S+�RI�ZDWHU�LQ�FDWFK�
PHQW�WDQNV�YDULHV�VR�EURDGO\��6WDUW�ZLWK�D�VPDOO�ER[��DQG�
H[SHULPHQW��

7UXFNHG�LQ�ZDWHU
,I�\RX�DUH�EX\LQJ�ZDWHU�LQ�EXON��GHOLYHUHG�E\�D�WDQN�WUXFN��
EH�VXUH�WR�NQRZ�LWV�VRXUFH��:DWHU�WDQNHUV�WKDW�ORRN�FOHDQ�
DQG�VKLQ\�RQ�WKH�RXWVLGH�FRXOG�EH�KDUERULQJ�UXVW��GHFD\��
SDWKRJHQV��RU�FRQWDPLQDQWV�RQ�WKH�LQVLGH��7R�OHJDOO\�EH�
D�FRPPHUFLDO�ZDWHU�KDXOHU��WUXFN�RZQHUV�PXVW�KDYH�D�
3XEOLF�8WLOLWLHV�&HUWLÀFDWH��38&���$�38&�VWLOO�GRHV�QRW�
JXDUDQWHH�WKDW�WKH�ZDWHU�FRPHV�IURP�D�FOHDQ�VRXUFH�RU�LV�
FDUULHG�LQ�D�FOHDQ�FRQWDLQHU��+DXOHUV�PD\��DW�WKHLU�RZQ�H[�
SHQVH��FHUWLI\�WKHLU�WDQNV�IRU�VDIH�ZDWHU�KDXOLQJ����
$FFRUGLQJ�WR�WKH�+'2+�6DIH�'ULQNLQJ�:DWHU�%UDQFK������
VWDWH�UHJXODWLRQV�UHTXLUH�+'2+�WR�HQVXUH�WKDW�WUXFNHUV�
KDXOLQJ�ZDWHU�WR�D�SXEOLF�ZDWHU�V\VWHP�PHHW�SURFHGXUHV�
RU�VWDQGDUGV�VSHFLÀHG�E\�WKH�GHSDUWPHQW��:DWHU�KDXOHUV�
WUDQVSRUWLQJ�ZDWHU�WR�SULYDWH�KRPHV�DUH�QRW�VXEMHFW�WR�
VXFK�KHDOWK� SURFHGXUHV� RU� VWDQGDUGV��:KHQ� VKRSSLQJ�
IRU�D�ZDWHU�KDXOHU��DVN�ZKHWKHU�WKH�KDXOHU�LV�FXUUHQWO\�
DSSURYHG�E\�WKH�+'2+��EHFDXVH�VRPH�WUXFNHUV�KDXOLQJ�
ZDWHU�WR�SULYDWH�EXVLQHVVHV�VXFK�DV�UHVWDXUDQWV�DUH�DOVR�
DSSURYHG�E\�WKH�GHSDUWPHQW�
� +'2+�DSSURYDO� SURYLGHV� WKH� IROORZLQJ�� ���� DVVXU�
DQFH�WKDW�WKH�WDQN�LV�XVHG�RQO\�WR�WUDQVSRUW�ZDWHU�RU�IRRG�
SURGXFWV�DQG�QRW�SHWUROHXP�SURGXFWV�RU�FKHPLFDOV�� ����
DVVXUDQFH�WKDW�WKH�WDQN�KDV�EHHQ�WHVWHG�IRU�FROLIRUP�DQG�
EDFWHULD�FRQWDPLQDWLRQ��DQG�����WKDW�D�YLVXDO�LQVSHFWLRQ�
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KDV�EHHQ�FRQGXFWHG�WR�SURYLGH�DVVXUDQFH�WKDW�WKH�ZDWHU�
WDQN�LV�VHDOHG�DQG�WKDW�WKH�ZDWHU�ZLOO�QRW�EH�FRQWDPLQDWHG�
GXULQJ�WUDQVSRUWDWLRQ��7KLV�DSSURYDO�LV�YDOLG�IRU�RQH�\HDU�
� 6RPH�ZDWHU�KDXOHUV�DUH�LQ�EXVLQHVV�WR�FDUU\�ZDWHU�IRU�
WRLOHW�DQG�RWKHU�QRQ�SRWDEOH�XVHV��7KH\�KDYH�QR�UHDVRQ�
WR� JHW�+'2+�DSSURYDO��7KHLU� SULFHV� FRXOG� EH�PXFK�
FKHDSHU�WKDQ�RWKHU�KDXOHUV�ZKR�GR�FRPSO\�ZLWK�+'2+�
VWDQGDUGV��VR�EH�ZDU\�RI�´FKHDSµ�UDWHV��%H�VXUH�\RX�DUH�
QRW�JHWWLQJ�ZDWHU�IURP�D�FRQWDLQHU�WKDW�QRUPDOO\�FDUULHV�
QRQ�SRWDEOH�ZDWHU�
� 'RQ·W�EH�DIUDLG�WR�DVN�TXHVWLRQV�RI�\RXU�ZDWHU�KDXOHU��
$YRLG�JLYLQJ�XS�TXDOLW\�IRU�D�GLVFRXQWHG�SULFH��'RHV�WKH�
KDXOHU�KDYH�D�3XEOLF�8WLOLWLHV�&HUWLÀFDWH"�:KHUH�GRHV�
WKH�ZDWHU�FRPH�IURP"�:KDW�LV�WKH�WDQN�PDGH�RI"�'RHV�
WKH�FRYHU�KDYH�D�JDVNHW�VHDO�WR�SUHYHQW�FRQWDPLQDWLRQ�
IURP�HQWHULQJ"�'R�WKH�RXWSXW�KRVHV�KDYH�FRYHUV�RQ�ERWK�
HQGV�DQG�DUH�WKH\�VHDOHG�EHWZHHQ�XVH"�+DV�WKH�WDQN�HYHU�
FDUULHG�DQ\WKLQJ�RWKHU�WKDQ�ZDWHU"�+RZ�RIWHQ�LV�WKH�WDQN�
FOHDQHG��DQG�KRZ�LV�WKH�FOHDQLQJ�GRQH"
� 2IWHQ�GXULQJ�GURXJKWV��WKHUH�DUH�QRW�HQRXJK�KDXOHUV�
WR�PHHW�WKH�GHPDQG��-XVW�DERXW�DQ\RQH�ZKR�FDQ�FDUU\�
ZDWHU�FDQ�ÀQG�GHVSHUDWH�SHRSOH� WR�VHOO�ZDWHU� WR��3ODQ�
DKHDG�EHIRUH�D�GURXJKW�KLWV�DQG�ÀQG�D�KDXOHU�\RX�WUXVW��
&DOO�EHIRUH�\RXU�ZDWHU�JHWV�WRR�ORZ��VR�LI�\RX�QHHG�WR�
ZDLW�IRU�WKH�GHOLYHU\��\RX�FDQ�GR�VR��(YHU\�WLPH�WKH�UDLQV�
OHW�XS��NHHS�DQ�H\H�RQ�WKH�OHYHOV�LQ�\RXU�WDQN�

:DWHU�WHVWLQJ�KLJKOLJKWV
�� 7HVWLQJ�ZDWHU�IURP�VWRUDJH�V\VWHPV�RQO\�WHOOV�\RX�
ZKDW�LV�LQ�WKH�VDPSOH�DW�WKDW�PRPHQW��,I��VRPHRQH�
LV�LOO�DQG�\RX�QHHG�WR�LGHQWLI\�WKH�FDXVH��WHVW�WKH�
SHUVRQ��QRW�WKH�ZDWHU�

�� ,I�\RX�KDYH�KDG�\RXU�ZDWHU�WHVWHG�DQG�GR�QRW�NQRZ�
KRZ�WR�LQWHUSUHW�WKH�UHVXOWV��FDOO�RQH�RI�WKH�VRXUFHV�
RI�DVVLVWDQFH�OLVWHG�XQGHU�1RWHV�DQG�5HIHUHQFHV�

�� $�SRVLWLYH�UHVXOW�RI�D�WRWDO�FROLIRUP�SUHVHQFH�DE�
VHQFH�WHVW�VKRXOG�EH�HQRXJK�WR�LQGXFH�\RX�WR�FOHDQ�
DQG�GHFRQWDPLQDWH�\RXU�V\VWHP��

�� (YHU\RQH�VKRXOG�EH�FRQFHUQHG�DERXW�PLFURELRORJL�
FDO�DQG�OHDG�FRQWDPLQDWLRQ�

�� ,I�\RXU�ZDWHU�FKDQJHV�LQ�WDVWH��RGRU��RU�FRORU��KDYH�
LW�WHVWHG�

�� 8VH� D� UHOLDEOH�ZDWHU� FDUULHU� LI� \RX� QHHG� WR� EX\�
ZDWHU�
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6HFWLRQ��

)LUHÀJKWLQJ�&RQFHUQV

,W�LV�OHVV�FRPPRQ�IRU�ÀUHÀJKWHUV�WR�GHSHQG�RQ�FDWFKPHQW�
ZDWHU�IRU�SXWWLQJ�RXW�KRXVH�ÀUHV�WKDQ�LW�ZDV�D�IHZ�\HDUV�
DJR��7DQN�WUXFNV�WKDW�KDYH�EHHQ�DGGHG�WR�WKH�ÀUH�ÀJKW�
LQJ�ÁHHWV�DUH�UHSODFLQJ�WKH�QHHG�LQ�PDQ\�FRPPXQLWLHV�
IRU�WKH�GHSHQGHQFH�RQ�KRPH�WDQNV��+RZHYHU��LW�VWLOO�LV�D�
FRQFHUQ�LQ�VRPH�DUHDV���
� ,I�\RXU�KRXVH�ZHUH�RQ�ÀUH��KRZ�PXFK�ZDWHU�ZRXOG�WKH�
ÀUH�GHSDUWPHQW�QHHG�WR�SXW�WKH�ÀUH�RXW"�$FFRUGLQJ�WR�WKH�
1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��WKH�DYHUDJH�ÀUH�LQ�D�
�����VT�IW�GZHOOLQJ�UHTXLUHV�DERXW������JDOORQV�RI�ZDWHU�WR�
H[WLQJXLVK��$������VT�IW�KRPH�WDNHV������JDOORQV������7KH�
ZDWHU�FDSDFLW\�RQ�KDQG�GHSHQGV�RQ�WKH�FRPPXQLW\��,I�WKH�
VXSSO\�UXQV�RXW��KRZ�ORQJ�ZRXOG�LW�WDNH�D�EDFN�XS�WDQNHU�
IURP�D�QHDUE\�GHSDUWPHQW�WR�JHW�WR�\RXU�ORFDWLRQ"��
� %HLQJ� DEOH� WR� XVH�ZDWHU� IURP�D� FDWFKPHQW� V\VWHP�
VWRUDJH�WDQN�LV�QRW�MXVW�D�PDWWHU�RI�WKURZLQJ�D�KRVH�RYHU�
WKH�WRS��,I�ORFDO�ÀUH�GHSDUWPHQWV�JRW�WR�GLFWDWH�KRZ�WKH\�
ZRXOG�VHW�XS�D�SULYDWH�ZDWHU�WDQN�IRU�HDVH�RI�DFFHVV�IRU�
ÀUHÀJKWLQJ��WKLV�LV�ZKDW�WKH\�ZRXOG�OLNH�����
�� 6LWXDWH�WKH�WDQN�V��LQ�IURQW�RI�WKH�KRPH�IRU�HDV\�DFFHVV�
�� +DYH�WKH�WDQN�DQG�RXWOHW�DW�OHDVW����IHHW�DZD\�IURP�
WKH�KRPH�RU�VWUXFWXUH�WKDW�QHHGV�SURWHFWLRQ�

�� 3URYLGH� DQ� RXWOHW� SLSH�ZLWK� D�1DWLRQDO� 6WDQGDUG�
��¼��LQFK�ÀWWLQJ�WR�PDWFK�WKH�ÀUH�GHSDUWPHQW·V�KRVHV��
1DWLRQDO�6WDQGDUG�ÀWWLQJV�FDQ�EH�SXUFKDVHG�DW�ORFDO�
KDUGZDUH� VWRUHV��&DOO� WKH�ÀUH� GHSDUWPHQW� QXPEHUV�
OLVWHG�EHORZ�WR�JHW�PRUH�LQIRUPDWLRQ�RQ�SLSLQJ�VSHFL�
ÀFDWLRQV�

�� .HHS� WKH� WDQN�QR�PRUH� WKDQ��²�� IHHW� WDOO� IRU� HDV\�
GUDIWLQJ�RI�WKH�ZDWHU�LI�SLSLQJ�LV�QRW�SURYLGHG�

�� &XW� EDFN� WUHHV� DQG�EXVKHV� IURP� WKH� GULYHZD\� DQG�
DFFHVV�ZD\�WR�WKH�WDQN�VR�WKH�ODUJH�ÀUH�GHSDUWPHQW�
YHKLFOHV�FDQ�JHW�WR�WKH�WDQN��

�� 3URYLGH�DQ�DFFHVV�WR�WKH�WDQN�IRU�ELJ�WUXFNV�
�� ,I�\RX�KDYH�D�IHQFH��PDNH�WKH�JDWH�ODUJH�HQRXJK�IRU�D�
ELJ�ULJ�WR�JR�WKURXJK��DQG�DFFRXQW�IRU�WKHLU�WXUQ�UDGLXV�

�� .HHS�WKH�HQG�RI�WKH�RXWOHW�SLSH�LQVLGH�WKH�WDQN�DW�OHDVW�
��IHHW�IURP�WKH�ERWWRP�VR�WKH�ÀUH�HQJLQH�SXPSV�GR�
QRW�JHW�FORJJHG�ZLWK�VHGLPHQW�

� )LUH�KRVHV� FDQQRW�EH�SXW�RYHU�ZHDN�IUDPHG� WDQNV��
VXFK�DV�SODVWLF�VZLPPLQJ�SRRO�WDQNV��EHFDXVH�WKH�ZHLJKW�
RI�WKH�KRVH�FRXOG�FROODSVH�WKH�IUDPHZRUN�RI�WKH�WDQN��
,I�\RX�KDYH�VXFK�D�WDQN��\RX�FRXOG�LQVWDOO�D�VXSSRUW�WKDW�
ZLOO�DOORZ�KRVH�DFFHVV��RU�LQVWDOO�D�VXSSRUWHG�RXWOHW�SLSH�
ZLWK�WKH�VWDQGDUG���¼��LQFK�1DWLRQDO�6WDQGDUG�ÀWWLQJ��
� ,I�\RX�UXQ�SLSHV�IURP�WKH�WDQN�WR�DQ�DUHD�DFFHVVLEOH�
WR�WKH�ÀUH�GHSDUWPHQW��XVH�WKLFN�39&�SLSH��EHFDXVH�WKLQ�
SLSH�WHQGV�WR�FUDFN�DQG�EHFRPH�EULWWOH�ZLWK�DJH��SDUWLFX�
ODUO\�LI�LW�UXQV�RQ�WRS�RI�WKH�JURXQG��
� :KLOH� LW� LV� QRW� UHDOLVWLF� WR� H[SHFW� KRPHRZQHUV� WR�
PHHW�DOO�WKH�ÀUH�GHSDUWPHQW·V�LGHDO�FRQGLWLRQV��LI�\RXU�
FRPPXQLW\�ÀUH�GHSDUWPHQW�VWLOO�GHSHQGV�RQ�LQGLYLGXDO�
WDQNV� IRU� WKHLU�ZDWHU� VXSSO\� LW�ZRXOG�EH�ZLVH� WR�JLYH�
FRQVLGHUDWLRQ�WR�WKHLU�QHHGV��SDUWLFXODUO\�FRQVLGHULQJ�WKDW�
WKH�KRXVH�RU�OLIH�WKH\�VDYH�PD\�EH�\RXU�RZQ��)RU�IXUWKHU�
LQIRUPDWLRQ�DERXW�DVVLVWLQJ�\RXU�ORFDO�ÀUH�GHSDUWPHQW��
\RX�PD\� FDOO� WKH�)LUH�3UHYHQWLRQ�%XUHDX�RI� WKH�+LOR�
)LUH�'HSDUWPHQW�DW�����������WKH�7UDLQLQJ�'LYLVLRQ�DW�
����������RU�WKH�.RQD�LQVSHFWLRQ�RIÀFH�DW�����������2Q�
2¶DKX�DQG�.DXD¶L��SULYDWH�ZDWHU�WDQNV�DUH�QRW�RIWHQ�XVHG�
IRU�ÀUHÀJKWLQJ�VXSSO\��EXW�LQIRUPDWLRQ�LV�DYDLODEOH�IRU�
WKRVH�LVODQGV�E\�FDOOLQJ�����������2¶DKX��RU����������
�.DXD¶L���$W�WKH�WLPH�RI�SXEOLFDWLRQ��0DXL�&RXQW\�GLG�
QRW�KDYH�SROLFLHV�UHJDUGLQJ�XVH�RI�FDWFKPHQW�ZDWHU�IRU�
ÀUHÀJKWLQJ�
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��¼��LQFK�JDWH�YDOYH

6LDPHVH���¼��LQFK�
1DWLRQDO�6WDQGDUG�WKUHDG

��¼��LQFK�VWHHO�SLSH

&RQFUHWH�EORFN

��
�LQ
FK
HV
�P
LQ
LP
XP

��
�LQ
FK
HV
�P
D[
LP
XP

)LQLVK�JUDGH

6WDQGDUGL]HG�SLSLQJ�SUHIHUUHG�E\�ÀUH�GHSDUDWPHQWV��WKHVH�ÀWWLQJV�
DUH�QHHGHG�WR�FRQQHFW�ÀUHÀJKWHUVҋ�KRVHV�WR�\RXU�WDQN�

)LUHÀJKWLQJ�KLJKOLJKWV
�� 7DNH�ÀUHÀJKWLQJ�LQWR�FRQVLGHUDWLRQ�ZKHQ�SODQQLQJ�
\RXU�FDWFKPHQW�V\VWHP�

�� 6RPH�ÀUH�LQVXUDQFH�FRPSDQLHV�UHTXLUH�D�VSHFLÀF�
VL]H�RI�FDWFKPHQW�WDQN��XVXDOO\��������JDOORQV��
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1RWHV�DQG�5HIHUHQFHV

1RWHV�WR�WKH�WH[W
��� &XQOLIIH��'DYLG�$��������*XLGDQFH�RQ�WKH�XVH�RI�UDLQ�

ZDWHU�WDQNV��1DWLRQDO�(QYLURQPHQWDO�+HDOWK�)RUXP�
0RQRJUDSKV��:DWHU�6HULHV�1R�����6RXWK�$XVWUDOLDQ�
+HDOWK�&RPPLVVLRQ��S����

��� *XLGHOLQHV� RQ� WKH� FROOHFWLRQ�� FDUH� DQG� FRQWURO� RI�
UDLQZDWHU� LQ� WDQNV��6RXWK�$XVWUDOLDQ�+HDOWK�&RP�
PLVVLRQ��

��� 8�6��*HRORJLFDO�6XUYH\��(VWLPDWHG�XVH�RI�ZDWHU�LQ�
WKH�8QLWHG�6WDWHV�LQ�������'RPHVWLF�ZDWHU�XVH��7DEOH�
����'RPHVWLF�IUHVKZDWHU�XVH�E\�VWDWH��������KWWS���
ZDWHU�XVJV�JRY�ZDWXVH�WDEOHV�GRWDE�VW�KWPO�

��� :HQWZRUWK��&KHVWHU�.��������5DLQIDOO��WDQNV��FDWFK�
PHQW�DQG�IDPLO\�XVH�RI�ZDWHU��+DZDL¶L�:DWHU�$XWKRU�
LW\��S����

��� )RN��<X�6L��+�/�� 5RQDOG�� -DFN�+XQJ�� (GZLQ�7��
0XUD�ED\DVKL��DQG�$QGUHZ�/R��������%D\HV�0DUNRY�
DQDO\VLV�IRU�UDLQ�FDWFKPHQW�FLVWHUQV��:55&�7HFKQL�
FDO�5HSRUW������:DWHU�5HVRXUFHV�5HVHDUFK�&HQWHU��
8QLY��RI�+DZDL¶L�DW�0ăQRD��+RQROXOX��S������KWWS���
VFKRODUVSDFH�PDQRD�KDZDLL�HGX�KDQGOH�������������

��� :HQWZRUWK��&KHVWHU�.��������5DLQIDOO��WDQNV��FDWFK�
PHQW�DQG�IDPLO\�XVH�RI�ZDWHU��+DZDL¶L�:DWHU�$XWKRU�
LW\��S���²�

��� 0DFRPEHU�� 3DWULFLD� 6�+��8QSXEOLVKHG� VXUYH\� RI�
���3XQD�UHVLGHQWV��-XO\��������'HSW��RI�1DWXUDO�5H�
VRXUFHV�DQG�(QYLURQPHQWDO�0DQDJHPHQW��&ROOHJH�RI�
7URSLFDO�$JULFXOWXUH�DQG�+XPDQ�5HVRXUFHV��8QLY��RI�
+DZDL¶L�DW�0ăQRD��+RQROXOX��

��� &RQYHUVDWLRQ�ZLWK�'U��(ZHQ�&DPSEHOO��2·6XOOLYDQ�
&RUSRUDWLRQ��-XQH�������

��� &XQOLIIH��'DYLG�$��������*XLGDQFH�RQ�WKH�XVH�RI�UDLQ�
ZDWHU�WDQNV��1DWLRQDO�(QYLURQPHQWDO�+HDOWK�)RUXP�

0RQRJUDSKV��:DWHU�6HULHV�QR�����6RXWK�$XVWUDOLDQ�
+HDOWK�&RPPLVVLRQ��S����

����:HQWZRUWK��&KHVWHU�.��������&RQVWUXFWLRQ�RI�ZDWHU�
WDQNV�IRU�UHVLVWDQFH�WR�HDUWKTXDNH�GDPDJH��8QLY��RI�
+DZDL¶L��$JULFXOWXUDO�([WHQVLRQ�6HUYLFH��([WHQVLRQ�
%XOOHWLQ��������S��

����3URWHFWLQJ�\RXU�UHVRXUFHV�WKURXJK�D�IDUP�DQG�KRPH�
DVVHVVPHQW�� D� SDUWQHUVKLS� SURJUDP� IRU� YROXQWDU\�
SROOXWLRQ�SUHYHQWLRQ��1DWLRQDO�)DUP$6\VW�+RPH�
$6\VW�VWDII�ZLWK�86'$�1DWXUDO�5HVRXUFHV�&RQVHU�
YDWLRQ�6HUYLFH��86'$�&RRSHUDWLYH�6WDWH�5HVHDUFK��
(GXFDWLRQ�DQG�([WHQVLRQ�6HUYLFH��8�6��(QYLURQPHQ�
WDO�3URWHFWLRQ�$JHQF\��S����²���

����2·&RQQHOO��5��� HW�� DO�� ,QYHVWLJDWLRQ� RI� WKH� HIIHFWV�
RI� DFLG� UDLQ�RQ�ZDWHU� FDWFKPHQW�S+� OHYHOV�RQ� WKH�
LVODQG�RI�+DZDLL��+DZDLL��:DWHU�5HVRXUFHV�*URXS��
*HRJUDSK\������6SULQJ�������S���²��

����6XWWRQ��-�7�(��9ROFDQLF�HPLVVLRQV�IURP�.LODXHD�DQG�
WKHLU�HIIHFWV�RQ�DLU�TXDOLW\��8�6��*HRORJLFDO�6XUYH\��
+DZDLLDQ�9ROFDQR�2EVHUYDWRU\��+DZDL¶L�9ROFDQRHV�
1DWLRQDO�3DUN�

����$FLG�UDLQ��86*6�ZDWHU�VFLHQFH�IRU�VFKRROV��KWWS���
JD�ZDWHU�XVJV�JRY�HGX�DFLGUDLQ�KWPO�

����)RRG� 6DIHW\� (GXFDWLRQ�2IÀFH�� )RRG� 6DIHW\� DQG�
,QVSHFWLRQ�6HUYLFH��8�6��'HSW��RI�$JULFXOWXUH��:DVK�
LQJWRQ��'�&�

����+DZDL¶L�'HSW��RI�+HDOWK��9HFWRU�&RQWURO�%UDQFK�DQG�
(SLGHPLRORJ\�%UDQFK��+LOR�2IÀFH�

�$OO�:HE�85/V�JLYHQ�ZHUH�FXUUHQW�DV�RI�-DQXDU\��������
85/V�DUH�K\SHUOLQNHG�LQ�WKH�SGI�YHUVLRQ�RI�WKLV�JXLGH��
DYDLODEOH�DW�KWWS���ZZZ�FWDKU�KDZDLL�HGX�RF�IUHHSXEV�
SGI�:&����SGI�

http://water.usgs.gov/watuse/tables/dotab.st.html
http://water.usgs.gov/watuse/tables/dotab.st.html
http://scholarspace.manoa.hawaii.edu/handle/10125/2317
http://scholarspace.manoa.hawaii.edu/handle/10125/2317
http://ga.water.usgs.gov/edu/acidrain.html
http://ga.water.usgs.gov/edu/acidrain.html
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����&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��1DWLRQDO�
&HQWHU�IRU�,QIHFWLRXV�'LVHDVHV��'LYLVLRQ�RI�%DFWHULDO�
DQG�0\FRWLF�'LVHDVHV�������&OLIWRQ�5G���1(��06�
&�����$WODQWD��*HRUJLD��������6HSW���������

����$PHULFDQ�$FDGHP\�RI�)DPLO\�3K\VLFLDQV�� ������
7RPDKDZN�&UHHN�3DUNZD\��/HDZRRG��.DQVDV�������
�����������

����8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��&HQWHU�IRU�)RRG�
6DIHW\�DQG�$SSOLHG�1XWULWLRQ��)RRG�ERUQH�SDWKRJHQLF�
PLFURRUJDQLVPV�DQG�QDWXUDO�WR[LQV�KDQGERRN��%DG�
%XJ�%RRN��ZZZ�IGD�JRY�)RRG�)RRG6DIHW\�)RRG�
ERUQH,OOQHVV�)RRGERUQH,OOQHVV)RRGERUQH3DWKRJHQ�
V1DWXUDO7R[LQV�%DG%XJ%RRN�GHIDXOW�KWP�

����7RUWRUD��*�-���%�5�� )XQNH�� DQG�&�/��&DVH�� ������
0LFURELRORJ\��DQ�LQWURGXFWLRQ��6HFRQG�HGLWLRQ��%HQ�
MDPLQ�&XPPLQJV�3XEOLVKLQJ�&RPSDQ\��,QF��0HQOR�
3DUN��&DOLIRUQLD��S�����²����

����7KUHH�5LYHUV�'LVWULFW�+HDOWK�'HSDUWPHQW�����:HVW��WK�
6WUHHW��)UHPRQW��1HEUDVND��������ZZZ�WKUHHULYHU�
VSXEOLFKHDOWK�RUJ�KHDWOWKBWRSLFV�D�]BKDQWDYLUXV�KWP�

����&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��1DWLRQDO�
&HQWHU�IRU�,QIHFWLRXV�'LVHDVHV��ZZZ�FGF�JRY�QFLGRG�
GLVHDVHV�KDQWD�KSV�LQGH[�KWP�

����&RQYHUVDWLRQV�ZLWK�'DYH�0XUDNDQL�DQG�6WDQO\�1D�
JDWD�� HQJLQHHULQJ�GHSDUWPHQWV�RI�+DZDL¶L�(OHFWULF�
/LJKW�&RPSDQ\� DQG�+DZDLLDQ�(OHFWULF�&RPSDQ\��
0DUFK����������

����$PGXU��0�2�� -��'RXOO�� DQG�&�'��.ODDVVHQ�� ������
&DUVDUHWW�	�'RXOO·V�WR[LFRORJ\��WKH�EDVLF�VFLHQFH�RI�
SRLVRQV��)RXUWK�HGLWLRQ��0F*UDZ�+LOO��,QF���+HDOWK�
3URIHVVLRQV�'LYLVLRQ�

����5LMDO��*��� DQG�5��)XMLRND��$�KRPHRZQHUV� WHVW� IRU�
EDFWHULD�LQ�FLVWHUQ�ZDWHUV��:DWHU�5HVRXUFHV�5HVHDUFK�
&HQWHU��8QLY�� RI�+DZDL¶L� DW�0ăQRD��+RQROXOX�� S��
����²����

����7KH�VHFWLRQ�RQ�PHWDOV� LQ�D�ZDWHU�VXSSO\�DQG� WKHLU�
WR[LF�HIIHFW�LV�WDNHQ�IURP�8QLY��RI�)ORULGD�&RRSHUD�
WLYH�([WHQVLRQ�6HUYLFH�&LUFXODU������,QVWLWXWH�RI�)RRG�
DQG�$JULFXOWXUDO� 6FLHQFHV��8QLY�� RI� )ORULGD��0D\�
������ E\�'�=��+DPDQ� DQG�'�%��%RWWFKHU�� S�� �²���
ZZZ�HGLV�LIDV�XÁ�HGX�VV����

����6RXWK�&HQWUDO�&RQQHFWLFXW�5HJLRQDO�:DWHU�$XWKRULW\��
���6DUJHQW�'U���1HZ�+DYHQ��&RQQHFWLFXW� ������
������ZZZ�UZDWHU�FRP�

����7KH�&ROXPELD�(QF\FORSHGLD�� )LIWK� HGLWLRQ�� ������
&ROXPELD�8QLYHUVLW\�3UHVV��OLFHQVHG�IURP�,QVR�&RU�
SRUDWLRQ�

����&DSHFH��-RKQ��������7ULKDORPHWKDQHV�LQ�RXU�ZDWHU�
VXSSO\��8QLY��RI�)ORULGD�,QVWLWXWH�RI�)RRG�DQG�$JUL�
FXOWXUDO�6FLHQFHV��ZZZ�DJHQ�XÁ�HGX�aZT�WKP�

����:DWHU�TXDOLW\�IDFWV�VKHHW��3XEOLF�8WLOLWLHV��&LW\�DQG�
&RXQW\�RI�6DQ�)UDQFLVFR�

����3HUVRQDO�FRPPXQLFDWLRQ��'RQDOG�<DVXWDNH��+DZDLL�
'HSDUWPHQW�RI�+HDOWK��6DIH�'ULQNLQJ�:DWHU�%UDQFK��

����%MRUQVHQ��5�/��� HW�� DO�� �7HFKQLFDO�&RPPLWWHH� RQ�
)RUHVW�DQG�5XUDO�)LUH�3URWHFWLRQ��6WDQGDUG�RQ�:DWHU�
6XSSOLHV�IRU�6XEXUEDQ�DQG�5XUDO�)LUH�)LJKWLQJ��1)3$�
�����������HGLWLRQ��

����&RQYHUVDWLRQ�ZLWK�/OR\G�1DULPDWVX� DQG�5LFKDUG�
.LKDUD��+DZDL¶L�&RXQW\�)LUH�'HSW���0DUFK���������

2WKHU�LQIRUPDWLRQ�VRXUFHV
7H[DV�JXLGH�WR�UDLQZDWHU�KDUYHVWLQJ��7H[DV�:DWHU�'HYHO�

RSPHQW�%RDUG��ZZZ�WZGE�VWDWH�W[�XV�SXEOLFDWLRQV�
UHSRUWV�5DLQZDWHU+DUYHVWLQJ0DQXDOB�UGHGLWLRQ�SGI��

7KH�'HYHORSLQJ�7HFKQRORJ\�8QLW��6FKRRO�RI�(QJLQHHU�
LQJ��8QLYHUVLW\�RI�:DUZLFN��5RRIZDWHU�+DUYHVWLQJ�
3URJUDPPH��ZZZ�HQJ�ZDUZLFN�DF�XN�'78�UZK�
LQGH[�KWPO��DQ�LQWHUQDWLRQDO�VLWH�IRU�UDLQZDWHU�KDU�
YHVWLQJ��ZLWK�OLQNV�WR�RWKHU�UDLQZDWHU�KDUYHVWLQJ�VLWHV�

0RQWDQD�6WDWH�8QLYHUVLW\��5DLQZDWHU�+DUYHVWLQJ�6\V�
WHPV�IRU�0RQWDQD��KWWS���PVXH[WHQVLRQ�RUJ�SXEOLFD�
WLRQV�$JDQG1DWXUDO5HVRXUFHV�07������$*�SGI�

6XVWDLQDEOH�6RXUFHV��ZZZ�JUHHQEXLOGHU�FRP�� VXVWDLQ�
DEOH�EXLOGLQJ�VRXUFHERRN�

6XVWDLQDEOH�%XLOGLQJ�6RXUFHERRN��5DLQZDWHU�+DUYHVW�
LQJ�*XLGHOLQHV��ZZZ�JUHHQEXLOGHU�FRP�VRXUFHERRN�
5DLQZDWHU�KWPO��JXLGHOLQHV�DQG�UDLQZDWHU�KDUYHVWLQJ�
LQIRUPDWLRQ�

(3$�2IÀFH�RI�:DWHU��*URXQG�:DWHU�DQG�'ULQNLQJ�:DWHU�
ZZZ�HSD�JRY�VDIHZDWHU�� GULQNLQJ�ZDWHU� VWDQGDUGV�
DQG�PD[LPXP�FRQWDPLQDQW�OHYHOV�

1DWLRQDO�3ULPDU\�'ULQNLQJ�:DWHU�5HJXODWLRQV�� KWWS���
ZZZ�HSD�JRY�VDIHZDWHU�PFO�KWPO��QDWLRQDO�SULPDU\�
GULQNLQJ�ZDWHU� VWDQGDUGV� IDFW� VKHHWV� RI� LQRUJDQLF�
FRQWDPLQDQWV�

1DWLRQDO� 6DQLWDWLRQ� )RXQGDWLRQ�� ZZZ�QVI�RUJ�
FRQVXPHU�GULQNLQJBZDWHU�GZBWUHDWPHQW�DVS"�
SURJUDP :DWHU7UH��WHVWLQJ�DQG�FHUWLI\LQJ�FKHPLFDOV�
DQG�SURGXFWV�XVHG�WR�WUHDW�DQG�GLVWULEXWH�ZDWHU�

+DZDL¶L�'HSDUWPHQW� RI�+HDOWK�� 6DIH�'ULQNLQJ�:DWHU�
%UDQFK��ZZZ�KDZDLL�JRY�KHDOWK�HQYLURQPHQWDO�
ZDWHU�VGZE�LQGH[�KWPO�

+DZDL¶L�'HSDUWPHQW� RI�+HDOWK� 6DIH�'ULQNLQJ�:DWHU�

http://www.fda.gov/Food/FoodSafety/FoodborneIllness/FoodborneIllnessFoodbornePathogensNaturalToxins/BadBugBook/default.htm
http://www.fda.gov/Food/FoodSafety/FoodborneIllness/FoodborneIllnessFoodbornePathogensNaturalToxins/BadBugBook/default.htm
http://www.fda.gov/Food/FoodSafety/FoodborneIllness/FoodborneIllnessFoodbornePathogensNaturalToxins/BadBugBook/default.htm
www.threeriverspublichealth.org/heatlth_topics/a-z_hantavirus.htm
www.threeriverspublichealth.org/heatlth_topics/a-z_hantavirus.htm
www.cdc.gov/ncidod/diseases/hanta/hps/index.htm
www.cdc.gov/ncidod/diseases/hanta/hps/index.htm
www.edis.ifas.ufl.edu/ss440
www.rwater.com
www.agen.ufl.edu/~wq/thm
rHarvestingManual_3rdedition.pdf
www.eng.warwick.ac.uk/DTU/rwh/index.html
www.eng.warwick.ac.uk/DTU/rwh/index.html
http://msuextension.org/publications/AgandNaturalResources/MT199707AG.pdf
http://msuextension.org/publications/AgandNaturalResources/MT199707AG.pdf
www.greenbuilder.com
www.greenbuilder.com/sourcebook/Rainwater.html
www.greenbuilder.com/sourcebook/Rainwater.html
www.epa.gov/safewater
http://www.epa.gov/safewater/mcl.html
http://www.epa.gov/safewater/mcl.html
www.hawaii.gov/health/environmental/water/sdwb/index.html
www.hawaii.gov/health/environmental/water/sdwb/index.html
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%UDQFK�� 7ROO�IUHH� QXPEHU�� ��������� H[WHQVLRQ�
������� UHJXODWHG�ZDWHU�FRQWDPLQDQWV� OLVW��XSGDWHG�
UXOHV�UHODWLQJ�WR�SRWDEOH�ZDWHU�V\VWHPV��VXEVLGL]HG�
ZDWHU�WHVWLQJ�IRU�OHDG�DQG�FRSSHU�

8+�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��+LOR� RIÀFH�� 3D�
WULFLD� ´7ULVKDµ�0DFRPEHU�� HGXFDWLRQDO� VSHFLDOLVW��
'HSW�� RI�1DWXUDO� 5HVRXUFHV� DQG� (QYLURQPHQWDO�
0DQDJHPHQW��&ROOHJH�RI�7URSLFDO�$JULFXOWXUH�DQG�
+XPDQ�5HVRXUFHV��8QLYHUVLW\�RI�+DZDL¶L�DW�0ăQRD��
UDLQZDWHU�FDWFKPHQW�V\VWHP�LQIRUPDWLRQ�DYDLODEOH��
FDOO�����������������RU�H�PDLO�PDFRPEHU#KDZDLL�
HGX��YLVLW�ZZZ�KDZDLLUDLQ�RUJ��VHH�DOVR��ZZZ�FWDKU�
KDZDLL�HGX�FWDKU�����&7$+5,Q$FWLRQ�)HEB���
70DFRPEHU�KWPO�

www.hawaiirain.org
www.ctahr.hawaii.edu/ctahr2001/CTAHRInAction/Feb_02/TMacomber.html
www.ctahr.hawaii.edu/ctahr2001/CTAHRInAction/Feb_02/TMacomber.html
www.ctahr.hawaii.edu/ctahr2001/CTAHRInAction/Feb_02/TMacomber.html
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>7KLV�LQIRUPDWLRQ�RQ�SXPS�V\VWHPV�ZDV�FRQWULEXWHG�E\�
9HUQH�:RRG��RZQHU�RI�:DWHU�:RUNV�@
� 8QGHUVWDQGLQJ�KRZ�ZDWHU�JHWV�IURP�WKH�FDWFKPHQW�
WDQN�WR�WKH�IDXFHW�FDQ�KHOS�SHRSOH�RQ�UDLQZDWHU�FDWFKPHQW�
V\VWHPV�IHHO�PRUH�FRPIRUWDEOH�ZLWK�WKHLU�V\VWHP�DQG�EH�
PRUH�VHOI�UHOLDQW�
� $�QRUPDO�SXPS�V\VWHP�LV�FRPSRVHG�RI�D�SXPS��D�
SUHVVXUH� WDQN�� D� SUHVVXUH� VZLWFK�� DQG� D� FKHFN� YDOYH��
7KHVH�PDLQ�FRPSRQHQWV�DOO�ZRUN�WRJHWKHU�DXWRPDWLFDOO\�
WR�VXSSO\�SUHVVXUL]HG�ZDWHU�WR�\RXU�SRLQW�RI�XVH�
� &DWFKPHQW�SXPS�V\VWHPV�GUDZ�ZDWHU�IURP�WKH�WDQN��
SUHVVXUL]H�LW��DQG�VWRUH�LW�LQ�D�SUHVVXUH�WDQN�XQWLO�\RX�QHHG�
LW��7KHUH�LV�D�RQH�ZD\�YDOYH�FDOOHG�D�FKHFN�YDOYH��DOVR�
FDOOHG�D�IRRW�YDOYH��EHWZHHQ�WKH�ZDWHU�WDQN�DQG�WKH�SXPS��
WKLV�YDOYH�SUHYHQWV�WKH�SUHVVXUL]HG�ZDWHU�IURP�UHWXUQLQJ�
WR�WKH�ZDWHU�WDQN��DQG�LW�VLPXOWDQHRXVO\�FUHDWHV�D�FORVHG�
V\VWHP�EHWZHHQ�LW�DQG�\RXU�IDXFHWV�
� :KHQ�\RX�RSHQ�D� IDXFHW��ZDWHU� LV�GHOLYHUHG�XQGHU�
SUHVVXUH��7KH� VXEVHTXHQW� SUHVVXUH� GURS� DFWLYDWHV� WKH�
SXPS�VZLWFK�DQG�WKH�SXPS�WXUQV�RQ��GUDZLQJ�PRUH�ZDWHU�
IURP�WKH�WDQN�DQG�GHOLYHULQJ�LW��XQGHU�SUHVVXUH��WR�WKH�
SUHVVXUH�WDQN�DQG�WKHQFH�WR�WKH�IDXFHW��:KHQ�\RX�FORVH�
WKH�IDXFHW��WKH�VDPH�VZLWFK�VHQVHV�WKH�SUHVVXUH�EXLOG�XS�
DQG��DW�D�SUHVFULEHG�SUHVVXUH��VKXWV�WKH�SXPS�RII��
� 6KDOORZ�ZHOO�SXPSV��ZKLFK�DUH�FRPPRQO\�XVHG�IRU�
FDWFKPHQW�V\VWHPV��DUH�GHVLJQHG�WR�SXVK�ZDWHU�UDWKHU�
WKDQ�WR�SXOO�LW��)RU�WKDW�UHDVRQ��WKH�PRVW�DSSURSULDWH�SODFH�
IRU�WKH�SXPS�LV�DW�WKH�VDPH�OHYHO��HOHYDWLRQ��DV�WKH�ZDWHU�
VWRUDJH�WDQN��7KH�SXPS�FDQ�EH�SODFHG�HOVHZKHUH��EXW�WKH�
HIÀFHQF\�DQG�WKH�OLIH�RI�WKH�SXPS�ZLOO�EH�FRPSURPLVHG�
DV�WKH�GHPDQG�WR�´SXOOµ�LQFUHDVHV��7KH�GLDPHWHU�RI�WKH�
VXSSO\�OLQH�IURP�WKH�WDQN�WR�WKH�SXPS�DOVR�DIIHFWV�WKH�
SXPS·V�SHUIRUPDQFH��7KLV�SLSH�VKRXOG�EH�D�PLQLPXP�

$SSHQGL[���3XPS�6\VWHPV�IRU�5DLQZDWHU�&DWFKPHQW

RI���LQFK�GLDPHWHU³ODUJHU�LI�SRVVLEOH³WR�UHGXFH�VWUDLQ�
RQ�WKH�SXPS�
� &KDQJLQJ�ÀOWHUV�RQ�D�UHJXODU�EDVLV�ZLOO�JLYH�\RX�EHWWHU�
ZDWHU�ÁRZ�DQG�UHGXFH�ZRUN�IRU�WKH�SXPS��,W�LV�SRVVLEOH�
IRU�D�GLUW\�ÀOWHU�WR�LPSHGH�ZDWHU�ÁRZ�FRPSOHWHO\�
� <RXU�SXPS�ZLOO�DOVR�JLYH�\RX�EHWWHU�VHUYLFH�LI�\RX�
KDYH� D� ODUJH� SUHVVXUH� WDQN� LQ� WKH� V\VWHP��7KH� ODUJHU�
WKH�SUHVVXUH� WDQN�� WKH� OHVV� WKH�SXPS�ZLOO� WXUQ�RQ�DQG�
RII��ZKLFK�LQ�WXUQ�ZLOO�H[WHQG�WKH�OLIH�RI�WKH�SXPS�DQG�
FRQVXPH�OHVV�HOHFWULFLW\��,W�LV�SRVVLEOH�WR�DGG�D�PXOWLSOH�
QXPEHU�RI�SUHVVXUH�WDQNV�LQ�\RXU�V\VWHP�
� <RX�FDQ�LPSURYH�WKH�SXPS·V�SHUIRUPDQFH�DQG�UHGXFH�
HOHFWULFDO�FRQVXPSWLRQ�E\�XVLQJ�D�����YROW�SXPS��+LJKHU�
TXDOLW\�ZDWHU�SXPSV�DUH�FRQÀJXUHG�WR�UXQ�RQ�����YROWV��
DQG�WKHVH�SXPSV�ZLOO�ORZHU�HOHFWULFDO�FRQ�VXPWLRQ�DQG�
LPSURYH�WKH�SHUIRUPDQFH�RI�\RXU�V\VWHP��6RPH�SXPSV�
KDYH�D�´GXDO�YROWDJHµ�IHDWXUH�ZKHUHE\�\RX�FDQ�VHOHFW�
HLWKHU�����YROWV�RU�����YROWV�DV�\RXU�SRZHU�VRXUFH��)URP�
WKH�SRLQW�RI�YLHZ�RI�SXPS�RSHUDWLRQ�SHUIRUPDQFH��WKH�
����YROW�RSWLRQ�LV�SUHIHUUDEOH�
� 7KH�FRUUHFW�SUHVVXUH�VHWWLQJ�EHWZHHQ�WKH�VZLWFK�DQG�
WKH�SUHVVXUH�WDQN�ZLOO�HQVXUH�WKDW�WKH�SXPS�GRHV�QRW�UXQ�
DQ\�ORQJHU�WKDQ�LW�QHHGV�WR��,W�VKRXOG�VKXW�RII�SURPSWO\�
RQFH� LW� KDV� GHOLYHUHG�ZDWHU� WR� \RXU� SRLQW� RI� XVH� DQG�
UHÀOOHG�WKH�SUHVVXUH�WDQN�

(GLWRU·V�QRWH��$OO�HOHFWULFDO�LQVWDOODWLRQV�DQG�HOHFWULFDO�
WURXEOH�VKRRWLQJ�VKRXOG�EH�GRQH�E\�D�TXDOLÀHG�HOHFWUL�
FLDQ��$�����YROW�V\VWHP�FDQ�EH�PXFK�PRUH�KD]DUGRXV�
WKDQ�D�����YROW�V\VWHP��3XPS�KRXVLQJV�VKRXOG�EH�ORFNHG�
WR�SUHYHQW�XQDXWKRUL]HG�DFFHVV�



��

*XLGHOLQHV�RQ�5DLQZDWHU�&DWFKPHQW�6\VWHPV�IRU�+DZDL¶L

� 7KH�SUHVVXUH�VZLWFK�RQ�WKH�VLGH�RI�WKH�SXPS�VKRXOG�
F\FOH�IUHHO\�ZLWKRXW�VWLFNLQJ��$�VZLWFK�WKDW�LV�GLUW\�FDQ�
VWLFN�DQG�FDXVH�WKH�SXPS�WR�UXQ�ORQJHU�WKDQ�LW�QHHGV�WR��
$QWV�PD\�QHVW�LQ�WKH�VZLWFK�DQG�FDXVH�LW�WR�VWLFN��$OVR��WKH�
FKHFN�YDOYH�PXVW�ZRUN�SURSHUO\�DQG�SUHYHQW�ZDWHU�IURP�
UHWXUQLQJ�WR�WKH�WDQN��,I�GHEULV�JHWV�VWXFN�LQ�WKH�FKHFN�
YDOYH��WKH�YDOYH�ZLOO�QRW�FORVH�WLJKWO\��DQG�SUHVVXUL]HG�
ZDWHU�ZLOO�OHDN�EDFN�LQWR�WKH�WDQN��<RX�PD\�QRWLFH�WKLV�
SUREOHP�LI�\RXU�SXPS�WXUQV�RQ�ZKHQ�\RX�DUH�QRW�XVLQJ�
ZDWHU�
� 0DQ\� WLPHV�ZKHQ� SHRSOH� WKLQN� D�ZDWHU� SXPS� LV�
EURNHQ�DQG�QHHGV�UHSDLU��WKH�SUREOHP�LV�DFWXDOO\�LQ�WKH�
VZLWFK�� WKH�FKHFN�YDOYH��RU� WKH�SUHVVXUH� WDQN��8QGHU�
VWDQGLQJ�KRZ� WKH� V\VWHP�ZRUNV�FRXOG� VDYH�\RX� IURP�
WKH�LQFRQYHQLHQFH�RI�QR�ZDWHU�RU�DQ�XQQHFHVVDU\�VHUYLFH�
FDOO�
� 6RPH�VLPSOH�FKHFNV�WKDW�FDQ�EH�GRQH�SULRU�WR�KDYLQJ�
D�VHUYLFH�FDOO�DUH�����PDNH�VXUH�WKDW�WKH�SXPS�LV�JHWWLQJ�
ZDWHU�IURP�\RXU�WDQN��DQG�����PDNH�VXUH�WKDW�WKH�SXPS�
LV�JHWWLQJ�HOHFWULFLW\�
� $IWHU�WKLV��D�PRUH�WHFKQLFDO�LQYHVWLJDWLRQ�EHJLQV��DQG�
\RX�PD\�ZDQW�WR�FDOO�D�VHUYLFH�SHUVRQ��,I�\RX�IHHO�FDSDEOH�
RI�FRQWLQXLQJ�WKH�SURFHVV��WKH�QH[W�VWHS�LV�WR�FKHFN�WR�VHH�
LI�WKH�DLU�SUHVVXUH�LQ�WKH�SUHVVXUH�WDQN�LV�FRUUHFW��2SHQ�
WKH�YDOYH�VWHP�DQG�OHW�VRPH�DLU�RXW��,I�QR�DLU�FRPHV�RXW�
RI�WKH�SUHVVXUH�WDQN��WHVW�WKH�WDQN�ZLWK�D�WLUH�JDXJH��7KH�
SXPS�QHHGV�WR�EH�WXUQHG�RII��RU�LVRODWHG��VR�WKDW�WKH�ZDWHU�

SUHVVXUH�FDQ�EH�GUDLQHG�GRZQ��7KH� WLUH�JDXJH�VKRXOG�
UHDG���SRXQGV�OHVV�WKDQ�ZKDW�WKH�´WXUQ�RQµ�VHWWLQJ�LV�RQ�
\RXU�SXPS·V�VZLWFK��,I�LW�LV�LQFRUUHFW��LW�FDQ�EH�DGMXVWHG�
E\�SXPSLQJ�DLU�LQWR�WKH�WDQN�RU�DGMXVWLQJ�WKH�VZLWFK��
� 0RVW� SUREOHPV�ZLWK� SXPS� V\VWHPV� DUH� DFWXDOO\� D�
IDLOXUH� RI� RQH� RI� WKH� FRPSRQHQWV� DQG� QRW� WKH� SXPS�
LWVHOI��DOWKRXJK�D�VXVWDLQHG�PDOIXQFWLRQ�RI�RQH�RI� WKH�
FRPSRQHQWV�FDQ�GDPDJH�WKH�SXPS�
� ,I�WKH�SUHVVXUH�VHWWLQJ�LV�QRW�PDWFKHG�EHWZHHQ�WKH�DLU�
WDQN�DQG�WKH�VZLWFK��WKH�SXPS�FDQ�F\FOH�UHSHWLWLYHO\�DQG�
GDPDJH�WKH�SXPS�PRWRU��7KH�PRWRU�DOVR�FDQ�EH�GDPDJHG�
LI�WKH�FKHFN�YDOYH�OHDNV�RU�LI�WKHUH�LV�DQ�DLU�ORFN�LQ�WKH�
V\VWHP��
� 7KH�SXPS�FDQ�DOVR�EH�GDPDJHG�IURP�RYHUKHDWLQJ��
7KLV�LV�WKH�VLQJOH�ELJJHVW�FDXVH�RI�ZDWHU�SXPS�GDPDJH��
:DWHU�PRYLQJ�WKURXJK�WKH�SXPS�KRXVLQJ�FRROV�WKH�SXPS��
,I�WKH�ZDWHU�VXSSO\�LV�VHYHUHG�RU�WKH�ZDWHU�GRHV�QRW�JHW�
SXPSHG�RXW� RI� WKH� KRXVLQJ�� WKH� SXPS�ZLOO� RYHUKHDW��
7KLV�FLUFXPVWDQFH�ZLOO�OHDG�WR�D�EXUQW�PRWRU��D�GDPDJHG�
LPSHOOHU��RU�D�ZDUSHG�VKDIW�DQG�VHDO�
� ,I�\RX�HYHU�UXQ�RXW�RI�ZDWHU�RU�ORVH�ZDWHU�ÁRZ�IRU�
DQ\�UHDVRQ��WKH�SXPS�VKRXOG�EH�VKXW�RII�LPPHGLDWHO\��7R�
IXUWKHU�SURWHFW�\RXU�SXPS��WKHUH�DUH�WZR�W\SHV�RI�VHQVRUV�
WKDW�FDQ�EH�LQVWDOOHG�DW�WKH�VZLWFK�WKDW�ZLOO�DXWRPDWLFDOO\�
VKXW�RII�WKH�SXPS�EHIRUH�DQ\�GDPDJH�RFFXUV��2QH�XQLW�
VHQVHV�KHDW�LQ�WKH�HOHFWULFDO�ZLUH��DQG�WKH�RWKHU�RQH�UHDFWV�
WR�D�GURS�LQ�ZDWHU�SUHVVXUH�
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n estimated 30,000 to 60,000
people in Hawaii are depen-
dent on rainwater catchment

systems for their water needs. Despite
the fact that so many people own and
use these systems, very little informa-
tion has been available about their
design and maintenance until now. This
publication addresses water quality
issues from the raindrop to the faucet.
It includes chapters on water collection,
water storage, water treatment, water
testing, and fire-fighting concerns, and
it gives an overview of the typical kinds
of catchment equipment used in Hawaii.
These guidelines are intended as a
practical reference on the major con-
cerns and best management practices
for proper maintenance of rainwater
catchment and storage systems.
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