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&ORVH�WR������0LOOLRQ�JDOV�RI�ZDWHU�VDYHG�SHU�\HDU 

7KH�RQFH�WKURXJK�ZDWHU�XVHG�WR�FRRO�WKH�KHDGV�RI�WKH�FRPSUHVVRUV�ZDV�UH-GLUHFWHG�LQWR�WKH�H[LVWLQJ�DLU�
KDQGOHUV�WKDW�ZHUH�GHVLJQHG�IRU�FRROLQJ��7KH�FRROLQJ�ZDV�QHYHU�XVHG�KRZHYHU�VR�D�V\VWHP�ZDV�GH�
VLJQHG�WR�SLSH�WKH�ZDWHU�LQWR�WKH�VDPH�FRLOV�DQG�FORVH�WKH�ORRS��7KLV�VDYHG�ERWK�ZDWHU�DQG�VHZHU�
FKDUJHV�ZKLOH�DOVR�JHWWLQJ�WKH�EHQHILW�RI�WKH�KHDW�GXULQJ�WKH�KHDWLQJ�VHDVRQ��,W�ZDV�VWLOO�SRVVLEOH�WR�
FORVH�WKH�ORRS�DOO�\HDU�VLQFH�WKH�DGGHG�KHDW�WR�WKH�DUHQD�GLG�QRW�RYHUKHDW�WKH�DUHD�LQ�VXPPHU�� 

'H-VXSHUKHDWHU�DGGHG�WR�DPPRQLD�V\VWHP 

+RW�JDV�DPPRQLD�ZDV�GLYHUWHG�WKURXJK�D�GH-VXSHUKHDWHU�WR�FDSWXUH�WKH�KHDW�KHDGLQJ�WR�WKH�FRROLQJ�
WRZHU��7KLV�ZDV�GRQH�WKURXJK�D�VHULHV�RI�JDV�WR�ZDWHU�H[FKDQJHUV�DQG�DJDLQ�GLYHUWHG�WR�WKH�VHFRQG�DLU�
KDQGOHU�WKDW�ZDV�DOVR�QRW�EHLQJ�XVHG�IRU�FRROLQJ��7KH�QHZ�V\VWHP�DOVR�UHGXFHG�WKH�FRROLQJ�UHTXLUHPHQW�
RU�IDQ�HQHUJ\�LQ�WKH�FRROLQJ�WRZHU�� 

��&RROLQJ�7RZHU�8SJUDGHG�WR�9)' 

7KH�FRROLQJ�WRZHU�V\VWHP�KDG�IL[HG�VSHHG�VWDJHG�IDQV�WKDW�ZHUH�FRQYHUWHG�WR�9)'���YDULDEOH�IUHTXHQF\�
GULYHV���WKDW�FRXOG�EDODQFH�WKH�ORDG�EDVHG�RQ�SUHVVXUH�RU�WHPSHUDWXUH�RI�WKH�FRROLQJ�V\VWHP��7KH�5RFN�
ZHOO�$XWRPDWLRQ�6\VWHP�ZDV�DOUHDG\�FDSDEOH�RI�XWLOL]LQJ�WKH�9)'�WR�FRQWURO�WKH�V\VWHP��5RFNZHOO�GRQDW�
HG�WKHLU�H[SHUWLVH�DQG�XSJUDGHG�WKH�FRQWURO�V\VWHP��7KH�QHW�VDYLQJ�RQ�PDLQWHQDQFH��HYDSRUDWLYH�ZDWHU�
DQG�HOHFWULFDO�HQHUJ\�DGGHG�WR�WKH�VDYLQJV�DQG�UHOLDELOLW\�RI�WKH�V\VWHP�� 

$FWXDO�7KHUP�6DYLQJ–���PRQWKV� 

8QLW ���PRQWKV &RVW��6DYLQJ 

7KHUPV ������ ������������� 

*UDQWV�3URFXUHG ������������� 

EŽƚĞ͗�^ĂǀŝŶŐƐ�ďĂƐĞĚ�ŽŶ�ŚŝƐƚŽƌŝĐĂů�ĐŽƐƚ�ŽĨ�ĞŶĞƌŐǇ 

([LVWLQJ�&RQGLWLRQ 

7KH�IDFLOLW\�KDG�����WRQV�RI�FRROLQJ�
IRU�WKH�LFH�WKDW�ZDV�XVLQJ�D�RQFH�
WKURXJK�FLW\�ZDWHU�FRROLQJ�V\VWHP�
IRU�WKH�KHDGV�DQG�WUDGLWLRQDO�FRROLQJ�
WRZHU�V\VWHP�IRU�WKH�DPPRQLD�� 

$W�WKH�VDPH�WLPH�WKH\�ZHUH�UHMHFW�
LQJ�DOO�WKH�KHDW�IURP�UHIULJHUDWLRQ�
WKH\�ZHUH�KHDWLQJ�WKH�DUHQD�WR�
PDLQWDLQ���)�IRU�HYHQWV��7KH�FKDO�
OHQJH�ZDV�WR�UH-GLUHFW�WKH�KHDW�LQWR�
WKH�DUHQD�DQG�FORVH�WKH�ORRS�IRU�WKH�
RQFH�WKURXJK�ZDWHU�� 
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)LOWUDWLRQ�DQG�ZDWHU�WUHDWPHQW�DGGHG 

7KH�ZDWHU�ORRS�ZDV�LVRODWHG�IURP�WKH�DPPRQLD�ZLWK�VHQVRUV�DQG�VDIHW\�V\VWHP�WR�UHFRJQL]H�DQ\�SRWHQWLDO�IDLOXUH�RI�WKH�H[FKDQJHG��0RQLWRU�DQG�WHVWLQJ�
VWDWLRQV�ZHUH�DOVR�DGGHG��$�ZDWHU�FRQGLWLRQLQJ�V\VWHP�DQG�ILOWUDWLRQ�ZDV�DOVR�DGGHG�ODWHU�WR�SURWHFW�WKH�QHZ�V\VWHP�IURP�DQ\�SRWHQWLDO�FRUURVLRQ�RU�
VHGLPHQW�DFFXPXODWLRQ�� 

�6DYLQJV�IURP�&ORVHG�:DWHU�/RRS 

8QLW <HDUO\�(QHUJ\��
VDYLQJ 

<HDUO\�&RVW�
6DYLQJ 

7KHUPV ������ ���������� 

:DWHU ��������� ���������� 

6HZHU ��������� ���������� 

3URMHFWHG�<HDUO\�RQ�
:DWHU�DQG�6HZHU �������������� 
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�����&RPELQHG�3URMHFW�<HDUO\�52, �������������� 

&RPSOHWH�6\VWHP�,QWHJUDWLRQ 

7KH�QHZ�V\VWHP�ZDV�FRPSOHWHO\�LQWHJUDWHG�LQWR�WKH�H[LVWLQJ�
V\VWHP�WR�PDLQWDLQ�UHTXLUHG�WHPSHUDWXUHV�DQG�RSHUDWLRQ�RI�
WKH�UHIULJHUDWLRQ�ZLWKRXW�GLVUXSWLRQ�� 

7KH�KRW�JDV�WR�ZDWHU�KLJK�SHUIRUPDQFH�KHDW�H[FKDQJHUV�SLF�
WXUHG�OHIW�KDG�QHZ�YDULDEOH�YROXPH�SXPSV�DGGHG�WR�EDODQFH�WKH�
IORZ�DQG�PDQDJH�FRQGHQVDWLRQ�EHIRUH�JRLQJ�WR�WKH�WRZHU��7KH�
QHZ�9)'�ZDV�DOVR�DGGHG�WR�WKH�DXWRPDWLRQ�V\VWHP�EDVHG�RQ�
WKH�HQWHULQJ�DQG�OHDYLQJ�KRW�JDV�WHPSHUDWXUH�DQG�WKH�NQRZQ�
FRQGHQVDWLRQ�WHPSHUDWXUH�RI�WKH�JDV�� 
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&RPELQHG� 
<HDUO\�6DYLQJ �������������� 

�������������<HDU�3URMHFWHG�6DYLQJ  ��Ψ�ϱϱϭ͕ϯϭϱ͘ϬϬ 

*UDQW�3URFXUHPHQW 

7RZHU�(QHUJ\�HQJLQHHUHG�DQG�SURFXUHG�D���ILJXUH�JUDQW�WR�
VXEVLGL]H�WKH�SURMHFW�EDVHG�RQ�HQHUJ\�VDYLQJV�� ,Žƚ�ŐĂƐ�ƚŽ�ǁĂƚĞƌ�ŚĞĂƚ�ĞǆĐŚĂŶŐĞƌ 
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