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7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ� SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������:DVWH�ZDWHU� HQJLQHHULQJ�� WKH
6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',1�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�WH[W�RU�E\
HQGRUVHPHQW��DW�WKH�ODWHVW�E\�-XO\�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\
-XO\������

$FFRUGLQJ� WR� WKH� &(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV�� WKH� QDWLRQDO� VWDQGDUGV� RUJDQL]DWLRQV� RI� WKH� IROORZLQJ� 7KLV
(XURSHDQ�6WDQGDUG�KDV�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK�5HSXEOLF�
'HQPDUN�� )LQODQG�� )UDQFH��*HUPDQ\��*UHHFH�� ,FHODQG�� ,UHODQG�� ,WDO\�� /X[HPERXUJ�� 1HWKHUODQGV�� 1RUZD\�� 3RUWXJDO�
6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�
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���6FRSH

7KLV�(XURSHDQ�6WDQGDUG�LV�DSSOLFDEOH�WR�WKH�WUHQFKOHVV�FRQVWUXFWLRQ�DQG�WHVWLQJ�RI�QHZ�GUDLQV�DQG�QHZ�VHZHUV�LQ�WKH
JURXQG�� ZKLFK� DUH� QRUPDOO\� RSHUDWLQJ� DV� JUDYLW\� SLSHOLQHV�� IRUPHG� XVLQJ� SUHIDEULFDWHG� SLSHV� DQG� WKHLU� MRLQWV�� 7KH
WUHQFKOHVV�FRQVWUXFWLRQ�DQG�WHVWLQJ�RI�GUDLQV�DQG�VHZHUV�RSHUDWLQJ�XQGHU�SUHVVXUH�LV�DOVR�FRYHUHG�E\�WKLV�(XURSHDQ
6WDQGDUG�WRJHWKHU�ZLWK�SU(1����������DV�DSSURSULDWH�

7KLV� (XURSHDQ� 6WDQGDUG� DOVR� DSSOLHV� WR� WUHQFKOHVV� UHSODFHPHQW� WHFKQLTXHV�� 5HQRYDWLRQ� WHFKQLTXHV� IRU� H[LVWLQJ
VHZHUV�DQG�GUDLQV�DUH�QRW�FRYHUHG�E\�WKLV�(XURSHDQ�6WDQGDUG�

0HWKRGV�RI�WUHQFKOHVV�FRQVWUXFWLRQ�LQFOXGH

±�PDQQHG�DQG�XQPDQQHG�WHFKQLTXHV�

±�VWHHUDEOH�DQG�QRQ�VWHHUDEOH�WHFKQLTXHV�

127(����0LQLQJ�RU�WXQQHOOLQJ��H�J��LQ�VLWX�FRQVWUXFWLRQ�RU�WKH�XVH�RI�SUHIDEULFDWHG�VHJPHQWV��DUH�QRW�FRYHUHG�E\
WKLV�(XURSHDQ�6WDQGDUG�DOWKRXJK�VRPH�SDUWV�PD\�DSSO\�WR�WKHVH�PHWKRGV��$GGLWLRQDO�UHTXLUHPHQWV�DSSO\�IRU
PLQLQJ�DQG�WXQQHOOLQJ�PHWKRGV�IRU�WKH�FRQVWUXFWLRQ�RI�GUDLQV�DQG�VHZHUV�

$GGLWLRQDOO\� RWKHU� ORFDO� RU� QDWLRQDO� UHJXODWLRQV� VKRXOG� EH� WDNHQ� LQWR� DFFRXQW�� H�J�� FRQFHUQLQJ� KHDOWK� DQG� VDIHW\�
SDYHPHQW�LQVWDOODWLRQ��WROHUDQFHV�IRU�GHYLDWLRQ�LQ�OLQH�DQG�OHYHO�DQG�UHTXLUHPHQWV�IRU�OHDNWLJKWQHVV�WHVWLQJ�

127(���� 5HTXLUHPHQWV� IRU� DVVRFLDWHG� SLSHOLQH� LQVWDOODWLRQ� ZRUN� RWKHU� WKDQ� WUHQFKOHVV� FRQVWUXFWLRQ�� H�J�� IRU
PDQKROHV�DQG�LQVSHFWLRQ�FKDPEHUV��DUH�JLYHQ�LQ�(1�������&RQVWUXFWLRQ�DQG�WHVWLQJ�RI�GUDLQV�DQG�VHZHUV�

���1RUPDWLYH�UHIHUHQFHV

7KLV� (XURSHDQ� 6WDQGDUG� LQFRUSRUDWHV� E\� GDWHG� RU� XQGDWHG� UHIHUHQFH�� SURYLVLRQV� IURP� RWKHU� SXEOLFDWLRQV�� 7KHVH
QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH�SXEOLFDWLRQV�DUH�OLVWHG�KHUHDIWHU��)RU�GDWHG
UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�RI�DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�(XURSHDQ�6WDQGDUG�RQO\
ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG
WR�DSSOLHV�

(1�����������
'UDLQ�DQG�VHZHU�V\VWHPV�RXWVLGH�EXLOGLQJV�±�3DUW����5HKDELOLWDWLRQ

SU(1���������
:DWHU�VXSSO\�±�5HTXLUHPHQWV�IRU�V\VWHPV�DQG�FRPSRQHQWV�RXWVLGH�EXLOGLQJV

���'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�(XURSHDQ�6WDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

�����FXWWLQJ�KHDG�D�WRRO�RU�V\VWHP�RI�WRROV�RQ�D�FRPPRQ�VXSSRUW��ZKLFK�H[FDYDWHV�DW�WKH�IDFH�RI�D�ERUH��7KH�WHUP
XVXDOO\�DSSOLHV�WR�PHFKDQLFDO�PHWKRGV�RI�H[FDYDWLRQ

�����H[SDQGHU�D�WRRO�ZKLFK�HQODUJHV�D�ERUH�E\�GLVSODFHPHQW�RI�WKH�VXUURXQGLQJ�JURXQG�UDWKHU�WKDQ�E\�H[FDYDWLRQ

�����JUDYLW\�SLSHOLQH�SLSHOLQH�ZKHUH�IORZ�LV�FDXVHG�E\�WKH�IRUFH�RI�JUDYLW\�DQG�ZKHUH�WKH�SLSHOLQH�LV�GHVLJQHG�QRUPDOO\
WR�RSHUDWH�SDUWLDOO\�IXOO

�����RYHUEUHDN�WKH�H[WHQW�E\�ZKLFK�WKH�H[FDYDWHG�YRLG�LQFOXGLQJ�DFFLGHQWDO�JURXQG�ORVVHV�LQLWLDOO\�H[FHHGV�WKH�RXWVLGH
GLPHQVLRQ�RI�WKH�SLSH

�����RYHUFXW� WKH� DQQXODU� VSDFH� DURXQG� WKH� SLSH� GHOLEHUDWHO\� FUHDWHG� E\� XVLQJ� D� FXWWLQJ� KHDG� RU� VKLHOG� RI� JUHDWHU
GLPHQVLRQ�WKDQ�WKH�RXWVLGH�GLPHQVLRQ�RI�WKH�SLSH
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�����SLSH�MDFNLQJ�D�V\VWHP�RI�GLUHFWO\�LQVWDOOLQJ�SLSHV�EHKLQG�D�FXWWLQJ�KHDG�DQG�RU�VKLHOG��E\�K\GUDXOLF�MDFNLQJ�IURP�D
GULYH�VKDIW��VXFK�WKDW�WKH�SLSHV�IRUP�D�VWULQJ�LQ�WKH�JURXQG

�����UHDPHU�D�FXWWLQJ�KHDG�DWWDFKHG�WR�WKH�HQG�RI�D�GULOO�VWULQJ�RU�SLORW�URG�WR�HQODUJH�WKH�SLORW�GLDPHWHU�GXULQJ�D�SXOO�
EDFN�RU�SXVKLQJ�RSHUDWLRQ��WR�HQDEOH�D�SLSH�RU�SLSHV�WR�EH�LQVWDOOHG

�����UHQRYDWLRQ� ZRUN� LQFRUSRUDWLQJ� DOO� RU� SDUW� RI� WKH� RULJLQDO� IDEULF� RI� WKH� SLSHOLQH� E\� PHDQV� RI� ZKLFK� LWV� FXUUHQW
SHUIRUPDQFH�LV�LPSURYHG��(1������������

�����UHSODFHPHQW�FRQVWUXFWLRQ�RI�D�QHZ�GUDLQ�RU�VHZHU��RQ�RU�RII�WKH�OLQH�RI�DQ�H[LVWLQJ�GUDLQ�RU�VHZHU��WKH�IXQFWLRQ�RI
WKH�QHZ�GUDLQ�RU�VHZHU�LQFRUSRUDWLQJ�WKDW�RI�WKH�ROG��(1������������

������VSRLO�PDWHULDO�H[FDYDWHG�DQG�UHPRYHG�LQ�WKH�FRXUVH�RI�LQVWDOODWLRQ

������WUHQFKOHVV� FRQVWUXFWLRQ� WHFKQLTXH� DQ\� WHFKQLTXH� IRU� FRQVWUXFWLQJ� SLSHOLQHV� LQ� WKH� JURXQG� ZLWKRXW� RSHQLQJ
WUHQFKHV

������PDQQHG�WHFKQLTXH�WHFKQLTXH�LQYROYLQJ�WKH�XVH�RI�SHUVRQQHO�ZRUNLQJ�LQ�WKH�H[FDYDWHG�ERUH�GXULQJ�LQVWDOODWLRQ

������XQPDQQHG� WHFKQLTXH� WHFKQLTXH� DYRLGLQJ� WKH� XVH� RI� SHUVRQQHO� ZRUNLQJ� LQ� WKH� H[FDYDWHG� ERUH� GXULQJ
LQVWDOODWLRQ�

���*HQHUDO

3LSHOLQHV�� PDQKROHV� DQG� LQVSHFWLRQ� FKDPEHUV� DUH� HVVHQWLDOO\� HQJLQHHULQJ� VWUXFWXUHV� LQ� ZKLFK� WKH� FRPELQHG
SHUIRUPDQFH�RI�FRQVWUXFWLRQ�FRPSRQHQWV��EHGGLQJ��DQG�ILOO�RU�WKH�VXUURXQGLQJ�JURXQG�FRQVWLWXWH�WKH�EDVLV�IRU�VWDELOLW\
DQG�VDIHW\�LQ�RSHUDWLRQ��7KH�SLSHV��ILWWLQJV�DQG�FRPSRQHQWV�IRU�MRLQWLQJ�VXSSOLHG��WRJHWKHU�ZLWK�WKH�ZRUN�FDUULHG�RXW�DW
VLWH��DUH�DOO�LPSRUWDQW�IDFWRUV�LQ�DFKLHYLQJ�D�VWUXFWXUH�ZLWK�DGHTXDWH�SHUIRUPDQFH�

���&RQVWUXFWLRQ�FRPSRQHQWV�DQG�PDWHULDOV

�����*HQHUDO

&RQVWUXFWLRQ� FRPSRQHQWV� DQG�PDWHULDOV� VKDOO� FRQIRUP� WR� QDWLRQDO� VWDQGDUGV�� WUDQVSRVLQJ� (XURSHDQ� 6WDQGDUGV� DV
DYDLODEOH��RU�WR�(XURSHDQ�WHFKQLFDO�DSSURYDOV��RU��LQ�WKH�DEVHQFH�RI�WKHVH��WKH�FRPSRQHQWV�DQG�PDWHULDOV�VKDOO�FRPSO\
ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�VSHFLILHU�

$Q\�VXSSOHPHQWDU\�LQVWUXFWLRQV�RI�WKH�PDQXIDFWXUHU�VKDOO�EH�REVHUYHG�

�����3LSHV�DQG�MRLQWV

,QVWDOODWLRQ�VKDOO�QRW� FRPPHQFH�EHIRUH� WKH� IROORZLQJ�FULWHULD�KDYH�EHHQ�DJUHHG�EHWZHHQ� WKH�VSHFLILHU� DQG� LQVWDOOHU�
7KHVH�PD\�EH�REWDLQHG�IURP�DSSURSULDWH�SURGXFW�VWDQGDUGV�RU�IURP�WKH�SLSH�PDQXIDFWXUHU�

±�LQWHUQDO�SLSH�GLDPHWHU�

±�H[WHUQDO�SLSH�GLDPHWHU�

±�SLSH�OHQJWK�

±�WROHUDQFHV�RQ�GLPHQVLRQV�

±�VDIH�MDFNLQJ�ORDG�RU�SXOOLQJ�IRUFH�

±�W\SH�DQG�SHUIRUPDQFH�RI�MRLQWV�

±�ORQJLWXGLQDO�IOH[LELOLW\��DFFHSWDEOH�EHQGLQJ�UDGLXV�RU�DQJXODU�GHIOHFWLRQ��
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�����0DQKROHV�DQG�LQVSHFWLRQ�FKDPEHUV

0DQKROHV�DQG�LQVSHFWLRQ�FKDPEHUV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�SURGXFW�VWDQGDUGV�RU�DSSURSULDWH�VSHFLILFDWLRQV�

�����'HOLYHU\��KDQGOLQJ�DQG�WUDQVSRUWDWLRQ�RQ�VLWH

3LSHV�� SLSHOLQH� FRPSRQHQWV� DQG� MRLQWLQJ� DFFHVVRULHV� VKDOO� EH� LQVSHFWHG� RQ� GHOLYHU\� WR� HQVXUH� WKDW� WKH\� DUH
DSSURSULDWHO\�PDUNHG�DQG�FRPSO\�ZLWK�WKH�GHVLJQ�UHTXLUHPHQWV�

$Q\�LQVWUXFWLRQV�IURP�WKH�PDQXIDFWXUHU�VKDOO�EH�DGKHUHG�WR�

3URGXFWV�VKDOO�EH�H[DPLQHG�ERWK�RQ�GHOLYHU\�DQG� LPPHGLDWHO\�SULRU� WR� LQVWDOODWLRQ� WR�HQVXUH� WKDW� WKH\�DUH� IUHH� IURP
GDPDJH�

�����6WRUDJH

$Q\�LQVWUXFWLRQV�IURP�WKH�PDQXIDFWXUHU�DQG�WKH�UHTXLUHPHQWV�RI�WKH�DSSURSULDWH�SURGXFW�VWDQGDUGV�VKDOO�EH�DGKHUHG
WR�

$OO�PDWHULDOV�VKRXOG�EH�VWRUHG�LQ�VXFK�D�PDQQHU�WR�NHHS�WKHP�FOHDQ�DQG�WR�DYRLG�FRQWDPLQDWLRQ�RU�GHJUDGDWLRQ��IRU
H[DPSOH� HODVWRPHULF� MRLQWLQJ� FRPSRQHQWV� VKRXOG� EH� NHSW� FOHDQ� DQG� EH� SURWHFWHG� IURP� VRXUFHV� RI� R]RQH� �H�J�
HOHFWULFDO�HTXLSPHQW���VXQOLJKW�DQG�RLO��ZKHUH�QHFHVVDU\�

3LSHV�VKDOO�EH�VHFXUHG�WR�SUHYHQW�UROOLQJ��([FHVVLYH�VWDFNLQJ�KHLJKWV�VKRXOG�EH�DYRLGHG�VR�WKDW�SLSHV�LQ�WKH�ORZHU�SDUW
RI�WKH�VWDFNV�DUH�QRW�RYHUORDGHG��6WDFNV�RI�SLSHV�VKDOO�QRW�EH�SODFHG�FORVH�WR�RSHQ�WUHQFKHV�

3LSHV�ZLWK�SURWHFWLYH�FRDWLQJV�VKDOO�EH�VWRUHG�ZKHUH�QHFHVVDU\��RQ�VXSSRUWV�ZKLFK�NHHS�WKHP�FOHDU�RI�WKH�JURXQG�WR
DYRLG�GDPDJH�WR�FRDWLQJV�DQG�MRLQWV��$OO�SLSHV�VKRXOG�EH�VWRUHG�RQ�VXSSRUWV�LQ�YHU\�FROG�ZHDWKHU�WR�DYRLG�IUHH]LQJ�WR
WKH�JURXQG�

���7HFKQLTXHV

$�VFKHPDWLF�FODVVLILFDWLRQ�RI�WUHQFKOHVV�WHFKQLTXHV�LV�JLYHQ�LQ�)LJXUH����UHSUHVHQWLQJ�WHFKQLTXHV�DYDLODEOH�DW�WKH�WLPH
RI�SXEOLFDWLRQ�RI�WKLV�(XURSHDQ�6WDQGDUG�
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0HWKRGV�RI�WUHQFKOHVV�WHFKQLTXHV��OD\LQJ�DQG�WHVWLQJ�RI�SLSHOLQHV

8QPDQQHG
WHFKQLTXHV

�����

0DQQHG
WHFKQLTXHV

�����

1RQ�VWHHUDEOH
WHFKQLTXHV
�������

6WHHUDEOH
WHFKQLTXHV
�������

3LSH�MDFNLQJ
�������

2WKHU�PDQQHG
WHFKQLTXHV
�������

6RLO�GLV�
SODFHPHQW
WHFKQLTXHV
���������

6RLO�UHPRYHG
WHFKQLTXHV
���������

0LFUR�
WXQQHOOLQJ
���������

3LORW�MDFNLQJ
ZLWK�SLSH
ERUH

���������

'LUHFWLRQDO
GULOOLQJ
���������

,PSDFW
PROLQJ

�����������

3LSH�UDPPLQJ�
SXVKLQJ�ZLWK�DQ
RSHQ�HQGHG�SLSH

�����������

0LFURWXQQHOOLQJ
ZLWK�DXJHU�VSRLO

UHPRYDO
�����������

3LSH
UDPPLQJ
ZLWK�D�SLSH
FORVHG�DW�LWV
OHDGLQJ�HQG
�����������

$XJHU�ERULQJ
�����������

6OXUU\�VKLHOG
PLFURWXQQHOOLQJ
�����������

5RG�SXVKLQJ
ZLWK�DQ
H[SDQGHU
�����������

+DPPHU�GULOOLQJ
�����������

0LFURWXQQHOOLQJ
VSRLO�UHPRYDO�E\

YDFXXP
�����������

3LSH
EXUVWLQJ
�����������

5RG�SXVKLQJ�ZLWK
D�UHDPHU
�����������

0LFURWXQQHOOLQJ
VSRLO�UHPRYDO�E\

RWKHU
PHFKDQLFDO
PHDQV

�����������

3LSH
H[WUDFWLRQ
�����������

0LFURWXQQHOOLQJ
LQFRUSRUDWLQJ
SLSH�HDWLQJ
�����������

)LJXUH����7UHQFKOHVV�WHFKQLTXHV
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�����8QPDQQHG�WHFKQLTXHV

3LSHV�DUH�LQVWDOOHG�ZLWK�WKH�DLG�RI�SHUFXVVLYH��YLEUDWLQJ�RU�VWHDGLO\�DSSOLHG�IRUFHV��WKURXJK�WKH�JURXQG��IURP
DQ�HQWU\�VKDIW�RU�RWKHU�DFFHVV�WR�DQ�H[LW�VKDIW�RU�RWKHU�UHFHSWLRQ�SRLQW��7KH�VRLO�LV�GLVSODFHG�RU�UHPRYHG
IURP�WKH�IDFH�

�������*HQHUDO

6\VWHPV�PD\�EH�QRQ�VWHHUDEOH�RU�VWHHUDEOH�

7KH�FKRLFH�RI�WHFKQLTXH�ZLOO�GHSHQG�RQ�WKH�IROORZLQJ�IDFWRUV�

±�DFFXUDF\�UHTXLUHG�LQ�OLQH�DQG�OHYHO�
±�SUR[LPLW\�RI�RWKHU�VHUYLFHV�
±�H[WHUQDO�GLDPHWHU�
±�OHQJWK�WR�EH�GULYHQ�
±�JURXQG�FRQGLWLRQV�
±�JURXQGZDWHU�FRQGLWLRQV�DQG
±�PLQLPXP�GHSWK�RI�FRYHU�

�������1RQ�VWHHUDEOH�WHFKQLTXHV

$FFXUDF\� RI� DOLJQPHQW� RI� D� QRQ�VWHHUDEOH� WHFKQLTXH� LV� LQIOXHQFHG� E\� WKH� SURSHUWLHV� RI� WKH� JURXQG
�HVSHFLDOO\� LQFOXVLRQV�DQG�VWUDWLILFDWLRQ��DQG�WKH�GULYHQ� OHQJWK��7KHUHIRUH�WKHVH�WHFKQLTXHV�DUH� OLPLWHG� WR
WKH� LQVWDOODWLRQ�RI�SLSHOLQHV�ZKLFK�GR�QRW� UHTXLUH�SUHFLVH�DOLJQPHQW��6SHFLDO�SUHFDXWLRQV�DUH� UHTXLUHG� WR
DYRLG�GDPDJH�WR�RWKHU�VWUXFWXUHV�DQG�XQGHUJURXQG�VHUYLFHV�

���������6RLO�GLVSODFHPHQW�WHFKQLTXHV

�����������,PSDFW�PROLQJ

,PSDFW�PROLQJ�XVHV�D�WRRO�ZKLFK�FRPSULVHV�D�SHUFXVVLYH�KDPPHU�ZLWKLQ�D�FDVLQJ��JHQHUDOO\�D�F\OLQGHU�ZLWK
WDSHUHG� QRVH� RU� VWHSSHG� KHDG��ZKLFK� WUDYHOV� WKURXJK� WKH� JURXQG� �VHH� )LJXUH����� 7KH� KDPPHU� FDQ� EH
SQHXPDWLF�RU�K\GUDXOLF��,WV�IRUZDUG�PRYHPHQW�GLVSODFHV�WKH�VRLO�DQG�UHOLHV�RQ�WKH�IULFWLRQDO�UHVLVWDQFH�RI
WKH�JURXQG��$�SLSH� LV�SXOOHG�RU�SXVKHG�HLWKHU� LPPHGLDWHO\�EHKLQG� WKH� LPSDFW�PROLQJ� WRRO�RU� WKURXJK�DQ
XQVXSSRUWHG�ERUH�ZKLFK�PD\�EH�IRUPHG�LQ�VXLWDEOH�JURXQG�

���(QWU\�VKDIW
���+\GUDXOLF�SXPS�DLU�FRPSUHVVRU
���([LW�VKDIW
���3HUFXVVLYH�KDPPHU

)LJXUH����([DPSOH�RI�LPSDFW�PROLQJ
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�����������3LSH�UDPPLQJ�ZLWK�D�SLSH�FORVHG�DW�LWV�OHDGLQJ�HQG

3LSH� UDPPLQJ�ZLWK�D�SLSH�FORVHG�DW� LWV� OHDGLQJ�HQG� LV�D� WHFKQLTXH�RI� IRUPLQJ�D�ERUH�E\�GULYLQJ�D�VWHHO
FDVLQJ�ZLWK� D� FORVHG� HQG� XVLQJ� D� SHUFXVVLYH� KDPPHU� �VHH� )LJXUH����� 7KH� JURXQG� LV� GLVSODFHG� E\� WKH
FORVHG�HQG�

���(QWU\�VKDIW
���5DP�V\VWHP
���3LSH�FORVHG�DW�LWV�OHDGLQJ�HQG
���+\GUDXOLF�SXPS�DLU�FRPSUHVVRU
���&ORVHG�OHDGLQJ�HQG�RI�SLSH

)LJXUH����([DPSOH�RI�SLSH�UDPPLQJ�ZLWK�D�SLSH�FORVHG�DW�LWV�OHDGLQJ�HQG

�����������5RG�SXVKLQJ�ZLWK�DQ�H[SDQGHU

*URXQG�LV�GLVSODFHG�E\�SXVKLQJ�D�ULJLG�SLORW�URG��7KH�ILQDO�SLSHOLQH�LV�LQVWDOOHG�E\�SXOOLQJ�RU�SXVKLQJ�EHKLQG
DQ�H[SDQGHU��VHH�)LJXUH����
���(QWU\�VKDIW

���5DP�V\VWHP
���+\GUDXOLF�SXPS
���3LORW�URG
���([LW�VKDIW
���5RG
���([SDQGHU
���3LSH

)LJXUH����([DPSOH�RI�URG�SXVKLQJ�ZLWK�DQ�H[SDQGHU
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�����������3LSH�EXUVWLQJ

7KH�RULJLQDO�SLSHOLQH�LV�EXUVW�DQG�GLVSODFHG�WRJHWKHU�ZLWK�WKH�VXUURXQGLQJ�JURXQG�E\�DQ�H[SDQGLQJ�GHYLFH
�VHH�)LJXUH�����7KH�H[SDQGLQJ�GHYLFH�FDQ�EH�D�SQHXPDWLF�RU�K\GUDXOLF�KDPPHU��D�K\GUDXOLF�H[SDQGHU�RU�D
IL[HG�FRQH��SXOOHG�RU�SXVKHG� WKURXJK� WKH�RULJLQDO�SLSHOLQH�� IROORZHG�E\� WKH�QHZ�SLSHOLQH�RI� WKH�VDPH�RU

JUHDWHU�VL]H�

����([SDQGHU
�D�([LVWLQJ�SLSHOLQH
�E�%XUVW�SLSHOLQH
����1HZ�SLSH
����+\GUDXOLF�SXPS
����([LW�VKDIW

)LJXUH����([DPSOH�RI�SLSH�EXUVWLQJ

�����������3LSH�H[WUDFWLRQ

7KH�RULJLQDO�SLSHOLQH� LV�H[WUDFWHG�E\�SXOOLQJ�RU�SXVKLQJ�DQG�VLPXOWDQHRXVO\�UHSODFHG�E\�D�QHZ�RQH��VHH
)LJXUH�����:KHQ�WKH�GLDPHWHU�RI�WKH�QHZ�SLSH�LV�VLJQLILFDQWO\�ODUJHU�WKDQ�WKH�ROG��DQ�H[SDQGHU�LV�XVHG�

���(QWU\�VKDIW
���+\GUDXOLF�SLSH�SXOOLQJ�GHYLFH
���3XOOLQJ�URG
���([LVWLQJ�SLSH
���1HZ�SLSH
���+\GUDXOLF�SXPS
���,QWHUPHGLDWH�VKDIW
���([LW�VKDIW

)LJXUH����([DPSOH�RI�SLSH�H[WUDFWLRQ
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���������6RLO�UHPRYDO�WHFKQLTXHV

�����������3LSH�UDPPLQJ�SXVKLQJ�ZLWK�DQ�RSHQ�HQGHG�SLSH

3LSH�UDPPLQJ�ZLWK�DQ�RSHQ�HQGHG�SLSH�LV�D�WHFKQLTXH�RI�IRUPLQJ�D�ERUH�E\�GULYLQJ�D�VWHHO�FDVLQJ�ZLWK�DQ
RSHQ�HQG�XVLQJ�D�SHUFXVVLYH�KDPPHU�RU�SXVKLQJ�GHYLFH��VHH�)LJXUH�����7KH�VSRLO�LV�UHPRYHG�E\�DXJHULQJ�
MHWWLQJ��FRPSUHVVHG�DLU�RU�KLJK�SUHVVXUH�ZDWHU�

���(QWU\�VKDIW
���5DP�V\VWHP
���'ULYLQJ�SLSH
���+\GUDXOLF�SXPS�DLU�FRPSUHVVRU
���([LW�VKDIW

)LJXUH����([DPSOH�RI�SLSH�UDPPLQJ�SXVKLQJ�ZLWK�DQ�RSHQ�HQGHG�SLSH

�����������$XJHU�ERULQJ

6RLO�LV�H[FDYDWHG�E\�D�URWDWLQJ�FXWWLQJ�KHDG�DWWDFKHG�WR�DQ�DXJHU�ZKLFK�FRQWLQXRXVO\�UHPRYHV�WKH�VSRLO�
7KH� SLSHOLQH� LV� SXVKHG� VLPXOWDQHRXVO\� ZLWK� DQG� LQGHSHQGHQWO\� IURP� WKH� DXJHU� �VHH� )LJXUH����� 7KH
HTXLSPHQW�FDQ�KDYH�OLPLWHG�VWHHULQJ�FDSDELOLW\�

���(QWU\�VKDIW
���3XVKLQJ�ERULQJ�V\VWHP
���+\GUDXOLF�SXPS
���&XWWLQJ�KHDG�ZLWK�DXJHU
���([LW�VKDIW

)LJXUH����([DPSOH�RI�DXJHU�ERULQJ

�����������+DPPHU�GULOOLQJ

+DPPHU�GULOOLQJ�XVHV�D�SHUFXVVLYH�KDPPHU�PRXQWHG�DW� WKH�FXWWLQJ�KHDG� LQ� WKH�H[FDYDWHG�ERUH�ZLWK�RU
ZLWKRXW�D�VOHHYH��VHH�)LJXUH�����7KH�VSRLO�LV�UHPRYHG�PHFKDQLFDOO\��E\�ZDWHU�RU�FRPSUHVVHG�DLU�
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���(QWU\�VKDIW
���3RZHU�XQLW
���3LSH
���5RG
���6OHHYH�SLSH
���+DPPHU�ZLWK�FXWWLQJ�KHDG
���([LW�VKDIW

)LJXUH����([DPSOH�RI�KDPPHU�GULOOLQJ

�����������5RG�SXVKLQJ�ZLWK�D�UHDPHU

6RLO�LV�GLVSODFHG�E\�SXVKLQJ�D�ULJLG�SLORW�URG��7KH�QHZ�SLSHOLQH�LV� LQVWDOOHG�E\�SXOOLQJ�LW�EHKLQG�D�URWDWLQJ
UHDPHU�

�������6WHHUDEOH�WHFKQLTXHV

���������0LFURWXQQHOOLQJ

�����������*HQHUDO

0LFURWXQQHOOLQJ� LV�D� VWHHUDEOH�VLQJOH�SDVV� UHPRWH� FRQWURO� SLSH� MDFNLQJ� WHFKQLTXH�JHQHUDOO\� IRU� SLSHOLQHV
OHVV�WKDQ�RQH�PHWUH�LQWHUQDO�GLDPHWHU�ZKLFK�LV�UHPRWHO\�FRQWUROOHG�E\�DQ�RSHUDWRU�IURP�RXWVLGH�WKH�WXQQHO�
7KH�SLSHOLQH�LV�LQVWDOOHG�GLUHFWO\�EHKLQG�WKH�PLFURWXQQHOOLQJ�PDFKLQH�

127(�� 2ULJLQDOO\� PLFURWXQQHOOLQJ� ZDV� UHVWULFWHG� WR� GLDPHWHUV� XS� WR� '1������� IXUWKHU� WHFKQLFDO
GHYHORSPHQW�KDV�DOORZHG�JUHDWHU�GLDPHWHUV�WR�EH�MDFNHG�

�����������0LFURWXQQHOOLQJ�ZLWK�DXJHU�VSRLO�UHPRYDO

$Q�DXJHU�LV�XVHG�IRU�UHPRYDO�RI�VSRLO��VHH�)LJXUH�����
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����(QWU\�VKDIW
���-DFNLQJ�SLSH
���$XJHU
���-DFNLQJ�V\VWHP
���([LW�VKDIW
���3RZHU�XQLW

)LJXUH�����([DPSOH�RI�PLFURWXQQHOOLQJ�ZLWK�DXJHU�VSRLO�UHPRYDO

�����������6OXUU\�VKLHOG�PLFURWXQQHOOLQJ

$�VOXUU\�V\VWHP�LV�XVHG�IRU�UHPRYDO�RI�VSRLO��VHH�)LJXUH�����
���(QWU\�VKDIW

���&XWWLQJ�KHDG
���-DFNLQJ�SLSH
���-DFNLQJ�GHYLFH
���6OXUU\�SLSHOLQH
���6OXUU\�WDQN
���([LW�VKDIW
���$JJUHJDWHV

)LJXUH�����([DPSOH�RI�VOXUU\�VKLHOG�PLFURWXQQHOOLQJ
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�����������0LFURWXQQHOOLQJ�VSRLO�UHPRYDO�E\�YDFXXP

$�YDFXXP�V\VWHP�LV�XVHG�IRU�UHPRYDO�RI�VSRLO�

�����������0LFURWXQQHOOLQJ�VSRLO�UHPRYDO�E\�RWKHU�PHFKDQLFDO�PHDQV

0HFKDQLFDO�V\VWHPV�RWKHU�WKDQ�WKRVH�DERYH�DUH�XVHG�IRU�UHPRYDO�RI�VSRLO�

������������0LFURWXQQHOOLQJ�LQFRUSRUDWLQJ�SLSH�HDWLQJ

$Q�H[LVWLQJ�SLSH�LV�H[FDYDWHG�WRJHWKHU�ZLWK�VXUURXQGLQJ�JURXQG��7KH�PLFURWXQQHOOLQJ�PDFKLQH�LQFRUSRUD�
WHV�FUXVKLQJ�RU�FXWWLQJ�FDSDELOLW\��6SRLO�FDQ�EH�UHPRYHG�E\�DQ�DXJHU�RU�VOXUU\�V\VWHP�

7KH� H[LVWLQJ� SLSHOLQH�PD\� EH� ILOOHG� ZLWK� D� VXLWDEOH�PDWHULDO� WR� LPSURYH� VWHHULQJ� SHUIRUPDQFH� RU� UHWDLQ
VOXUU\�� $OWHUQDWLYHO\�� VRPH� V\VWHPV� HPSOR\� D� SURERVFLV� GHYLFH� WR� VHDO� WKH� H[LVWLQJ� SLSH� LQ� IURQW� RI� WKH
VKLHOG�

���������3LORW�MDFNLQJ�ZLWK�SLSH�ERUH

3LORW�MDFNLQJ�ZLWK�SLSH�ERUH�LV�D�PXOWL�SKDVH�PHWKRG��VHH�)LJXUH������,Q�WKH�ILUVW�SKDVH�D�VWHHUHG�ULJLG�SLORW
SLSH�LV�DFFXUDWHO\�LQVWDOOHG��,Q�VXEVHTXHQW�SKDVHV�WKH�SLORW�ERUH�LV�HQODUJHG�DQG�WKH�SLSHV�LQVWDOOHG�E\�VRLO
GLVSODFHPHQW�RU�VRLO�UHPRYDO�PHWKRGV�

��D

���(QWU\�VKDIW
���3LORW�SLSH�KHDG
���3LORW�SLSH
���-DFNLQJ�GHYLFH
���([LW�VKDIW

��E

���(QWU\�VKDIW
���3LORW�SLSH
���([SDQGHU
���6OHHYH�SLSH
���$XJHU
���-DFNLQJ�GHYLFH
���([LW�VKDIW

��F

���(QWU\�VKDIW
���6OHHYH�SLSH
���3URGXFW�SLSH
���-DFNLQJ�GHYLFH
���([LW�VKDIW

)LJXUH�����([DPSOH�RI�SLORW�MDFNLQJ�ZLWK�SLSH�ERUH

���������'LUHFWLRQDO�GULOOLQJ

$�VWHHUDEOH�V\VWHP�IRU�WKH�LQVWDOODWLRQ�RI�SLSHOLQHV�XVLQJ�D�GULOOLQJ�ULJ��VHH�)LJXUH������$�SLORW�ERUH�LV�GULOOHG
XVLQJ�D�VWHHUDEOH�GULOOLQJ�KHDG�SXVKHG�E\�IOH[LEOH�URGV��7KH�ERUH�LV�WKHQ�HQODUJHG�E\�UHDPHUV�XS�WR�WKH
GLDPHWHU�UHTXLUHG�IRU�WKH�SLSHOLQH�DQG�WKHQ�WKH�SLSH�RU�SLSHV�DUH�SXOOHG�SXVKHG�LQWR�SODFH�
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��D
���'ULOOLQJ�PDFKLQH
���'ULOOLQJ�KHDG
���6OXUU\

��E

���'ULOOLQJ�PDFKLQH
���5HDPHU
���5RG
���3URGXFW�SLSH

)LJXUH�����([DPSOH�RI�GLUHFWLRQDO�GULOOLQJ

�����0DQQHG�WHFKQLTXHV

�������3LSH�MDFNLQJ

:LWK�WKH�DLG�RI�VWHDGLO\�DSSOLHG�IRUFHV��SLSHV�DUH�LQVWDOOHG�WKURXJK�WKH�JURXQG��IURP�DQ�HQWU\�VKDIW�RU�RWKHU
DFFHVV�SRLQW��LQWR�DQ�H[LW�VKDIW�RU�RWKHU�UHFHSWLRQ�SRLQW��7KH�VRLO�LV�UHPRYHG�IURP�WKH�IDFH�HLWKHU�PDQXDOO\�
PHFKDQLFDOO\�RU�XVLQJ�D�VOXUU\�V\VWHP�

3LSH� MDFNLQJ�V\VWHPV�DUH�JHQHUDOO\�VWHHUDEOH�DQG�DOORZ� LQVWDOODWLRQ� LQ�D�VWUDLJKW� OLQH�RU� WKURXJK�D�VOLJKW
FXUYH�

7KHVH�WHFKQLTXHV�LQFOXGH�WKH�XVH�RI

±�RSHQ�VKLHOGV�ZLWK�RU�ZLWKRXW�FRPSUHVVHG�DLU��ZLWK�RU�ZLWKRXW�ORZHULQJ�RI�JURXQGZDWHU�
±�FORVHG� VKLHOGV�ZLWK� RU�ZLWKRXW� FRPSUHVVHG� DLU� RU� RWKHU� IDFH� VXSSRUW� V\VWHPV�� H�J�� HDUWK� RU� VOXUU\
SUHVVXUH�EDODQFH�

�������2WKHU�PDQQHG�WHFKQLTXHV

3LSHOLQHV�FDQ�EH�FRQVWUXFWHG�E\�RWKHU�WXQQHOOLQJ�WHFKQLTXHV��H�J��LQ�VLWX�E\�OLQLQJ�WKH�H[FDYDWHG�WXQQHO��RU
SUHIDEULFDWHG�SLSHV�FDQ�EH�LQVWDOOHG�LQ�WKH�WXQQHO�IURP�DQ�DFFHVV�VKDIW��5HTXLUHPHQWV�IRU�WKHVH�PHWKRGV
DUH�QRW�GHWDLOHG�LQ�WKLV�(XURSHDQ�6WDQGDUG�

���5HTXLUHPHQWV

�����3URWHFWLRQ�RI�H[LVWLQJ�VWUXFWXUHV

:KHUH� QHFHVVDU\� DSSURSULDWH� VDIHW\� PHDVXUHV� IRU� RWKHU� VXSSO\� SLSHOLQHV�� GUDLQV� DQG� VHZHUV�� RWKHU
VHUYLFHV��FRQVWUXFWLRQV�RU�VXUIDFHV�VKDOO�EH�REVHUYHG�WR�SURWHFW�WKHVH�DJDLQVW�GHWULPHQWDO�HIIHFWV�

�����6SHFLDO�UHTXLUHPHQWV

6SHFLDO�UHTXLUHPHQWV�IRU�WKH�LQVWDOODWLRQ�RI�SLSHOLQHV�E\�WUHQFKOHVV�WHFKQLTXHV�FDQ�DSSO\�XQGHU�RU�DERYH
UDLOZD\V��URDGV��DLUSRUW�DUHDV��ZDWHUZD\V��EXLOGLQJV�DQG�LQ�ZDWHU�DEVWUDFWLRQ�DUHDV�

�����6DIHJXDUGLQJ�GHVLJQ�DVVXPSWLRQV

7KH�VWUHQJWK�RI� WKH�SLSHOLQH�� LQFOXGLQJ�WKH�HIIHFW�RI�DFFHSWDEOH�DQJXODU�GHYLDWLRQ�RI�SLSH� MRLQWV��H�J��ZLWK
UHJDUG�WR�WLJKWQHVV��VWHHULQJ�VSHFLILFDWLRQV��FXUYH�GULYLQJ��VKDOO�EH�GHWHUPLQHG��GHFLGHG�RU�VSHFLILHG�EHIRUH
FRQVWUXFWLRQ�ZRUN�LV�XQGHUWDNHQ�WDNLQJ�LQWR�DFFRXQW�GHVLJQ�ORDGV�DQG�JHRWHFKQLFDO�ORDGV�

,Q�WKH�H[HFXWLRQ�RI�WKH�ZRUN�LW�VKRXOG�EH�HQVXUHG�WKDW�WKH�DVVXPSWLRQV�PDGH�LQ�WKH�GHVLJQ�DUH�VDIHJXDU�
GHG�RU�DGDSWHG�WR�FKDQJHG�FRQGLWLRQV�
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�����,QIRUPDWLRQ�DERXW�JURXQG�FRQGLWLRQV

7R� DVVLVW� LQ� VHOHFWLRQ� RI� WKH� DSSURSULDWH� LQVWDOODWLRQ� WHFKQLTXHV� DQG� WKHUHE\� WR� HQVXUH� VDWLVIDFWRU\
LQVWDOODWLRQ��VRPH�RU�DOO�RI�WKH�IROORZLQJ�JURXQG�SDUDPHWHUV�VKRXOG�EH�DVVHVVHG�

)RU�ORRVH�VRLO

±�JHRORJLFDO�ORJ�
±�JUDLQ�VKDSH��GLVWULEXWLRQ�DQG�DEUDVLYLW\�
±�FRQVROLGDWLRQ�SURSHUWLHV�
±�PD[LPXP�DQG�PLQLPXP�JURXQGZDWHU�OHYHO�
±�XQGUDLQHG�DQG�HIIHFWLYH�VKHDU�VWUHQJWK�
±�VHQVLWLYLW\�WR�FKDQJHG�FRQGLWLRQV��H�J��PRLVWXUH��FDSDELOLW\�IRU�VZHOOLQJ�
±�GHIRUPDWLRQ�FKDUDFWHULVWLFV��PRGXOXV�RI�HODVWLFLW\��
±�HDUWK�SUHVVXUH�FRHIILFLHQW�
±�SHUPHDELOLW\�FRHIILFLHQW�
±�GHJUHH�RI�FRQWDPLQDWLRQ�RI�WKH�VRLO�E\�VROLGV��JDVHV�DQG�OLTXLGV�
±�FRQGLWLRQV�IRU�ZDVWH�GLVSRVDO�
±�LQIRUPDWLRQ�RQ�SRVVLEOH�DJJUHVVLYH�HIIHFW�RI�VRLO�DQG�JURXQGZDWHU�
±�RUJDQLF�VRLOV�
±�GHQVLW\�

)RU�URFN�DQG�RWKHU�VHOI�VXSSRUWLQJ�PDWHULDO�

±�JHRORJLFDO�ORJ�DQG�GHVFULSWLRQ�RI�WKH�FRQGLWLRQ�
±�IDXOW�OLQH�DQG�VSDWLDO�RULHQWDWLRQ�
±�GHWDLOV�RQ�KDUGQHVV�DQG�UHPRYDO�DELOLW\�
±�VLQJOH�D[LV�FRPSUHVVLRQ�VWUHQJWKV�
±�DPRXQW�RI�ZDWHU��JURXQGZDWHU�OHYHO�PD[LPXP�DQG�PLQLPXP�
±�GHJUHH�RI�FRQWDPLQDWLRQ�RI�WKH�URFN�DQG�JURXQG�E\�VROLGV��JDVHV�DQG�OLTXLGV�
±�FRQGLWLRQV�IRU�ZDVWH�GLVSRVDO�
±�LQIRUPDWLRQ�RQ�SRVVLEOH�DJJUHVVLYH�HIIHFW�RI�VRLO�DQG�JURXQGZDWHU�
±�GHQVLW\�
±�DEUDVLYLW\�

,I�WKH�LQLWLDO�VRLO�RU�VLWH�LQYHVWLJDWLRQ�LQGLFDWHV�D�PRUH�FRPSOH[�VLWXDWLRQ��H�J��YDU\LQJ�RU�LQFOLQHG�VWUDWD��RU
VZHOO�SUHVVXUH��VXSSOHPHQWDU\�VXUYH\V�VKRXOG�EH�FDUULHG�RXW�

�����'DWD�FROOHFWLRQ�GXULQJ�LQVWDOODWLRQ

�7KH�IROORZLQJ�GDWD�VKDOO�EH�UHFRUGHG��LI�SRVVLEOH�DXWRPDWLFDOO\��GXULQJ�LQVWDOODWLRQ�DQG�DUFKLYHG�

)RU�PLFURWXQQHOOLQJ�

±�OLQH�DQG�OHYHO�
±�PD[LPXP�MDFNLQJ�IRUFHV�RI�WKH�PDLQ�DQG��LI�XVHG��LQWHUPHGLDWH�WKUXVW�VWDWLRQV�
±�MDFNLQJ�VSHHG�GLVWDQFH�
±�TXDQWLW\�RI�OXEULFDQW�DQG��LI�SRVVLEOH��RI�H[FDYDWHG�VRLO�
±�UROOLQJ�
±�VWHHULQJ�FRUUHFWLRQ�

0D[LPXP�LQWHUYDO�RI�UHFRUGLQJV�VKRXOG�EH�����P�

)RU�PDQQHG�WHFKQLTXHV�

±�PD[LPXP�MDFNLQJ�IRUFHV�RI�WKH�PDLQ�DQG��LI�XVHG��LQWHUPHGLDWH�WKUXVW�VWDWLRQV�
±�OLQH�DQG�OHYHO�
±�MDFNLQJ�VSHHG�GLVWDQFH�
±�TXDQWLW\�RI�OXEULFDQW�DQG��LI�SRVVLEOH��RI�H[FDYDWHG�VRLO�
±�UROOLQJ�

0D[LPXP�LQWHUYDO�RI�UHFRUGLQJV�VKRXOG�EH�RQFH�SHU�SLSH�
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)RU�GLUHFWLRQDO�GULOOLQJ�

±�OLQH��OHYHO�DQG�OHQJWK�
±�TXDQWLW\�DQG�FKDUDFWHULVWLFV�RI�GULOOLQJ�IOXLG�
±�PD[LPXP�SXOOLQJ�IRUFHV�

0D[LPXP�LQWHUYDO�RI�UHFRUGLQJV�VKRXOG�EH�RQFH�SHU�GULOOLQJ�URG�

�����6WDELOLW\�GXULQJ�FRQVWUXFWLRQ

�������/DXQFK�DQG�UHFHSWLRQ�VKDIWV

6KDIWV�VKDOO�EH�GHVLJQHG�DQG�FRQVWUXFWHG�WR�UHVLVW��ZLWK�DQ�DSSURSULDWH�VDIHW\�IDFWRU��DOO�DSSOLFDEOH�VWDWLF
DQG�G\QDPLF�ORDGV�LQFOXGLQJ�WKH�PD[LPXP�GULYLQJ�IRUFH�WKDW�PD\�EH�DSSOLHG�

�������3LSHOLQH

0HWKRG�DQG�HTXLSPHQW�VKRXOG�EH�VHOHFWHG�WR�DYRLG�JURXQG�ORVV�DQG�PLQLPL]H�VHWWOHPHQW�DQG�KHDYH�

7KH� ULVN�RI� ORVV�RI�JURXQG�RU�KHDYH�DQG� WKH� ORVV�RI� OXEULFDQWV� VKRXOG�EH�FRQWLQXDOO\�DVVHVVHG�DQG� WKH
PHWKRG�PRGLILHG�LI�QHFHVVDU\�

�������*XLGDQFH�V\VWHP

:KHQ�LQVWDOODWLRQ�LV�JXLGHG�E\�ODVHU�RU�RWKHU�RSWLFDO�V\VWHP�WKLV�VKDOO�EH�LVRODWHG�IURP�PRYHPHQWV�FUHDWHG
E\�WKH�GULYLQJ�IRUFHV�

�����2YHUFXW

7KH�RYHUFXW�VKDOO�EH�DJUHHG��WDNLQJ�LQWR�DFFRXQW�UHTXLUHPHQWV�IRU�VHWWOHPHQW�DQG�GHYLDWLRQ��DQG�NHSW�DV
VPDOO�DV�SRVVLEOH�

�����2YHUEUHDN

2YHUEUHDN�GHSHQGV�RQ�JURXQG�FRQGLWLRQV��PHWKRG�DQG�RSHUDWLRQ�XVHG�IRU�GULYLQJ��,W�LV�LPSRUWDQW�WR�NHHS
WKH�RYHUEUHDN�DV�VPDOO�DV�SRVVLEOH�

�����6HWWOHPHQW�DQG�KHDYH

6HWWOHPHQW�DQG�KHDYH�RI�WKH�JURXQG�LQIOXHQFHG�E\�WKH�LQVWDOODWLRQ�VKRXOG�EH�PRQLWRUHG�GXULQJ�LQVWDOODWLRQ
DQG�VKDOO�QRW�H[FHHG�WKH�YDOXHV�JLYHQ�E\�WKH�VSHFLILFDWLRQ�

:KHQ�VHWWOHPHQW�RI�RWKHU�VHUYLFHV��DGMDFHQW�VWUXFWXUHV�RU�RI� WKH�VXUIDFH�KDV� WR�EH�PLQLPL]HG�� WKH�YRLG
EHWZHHQ�WKH�SLSH�DQG�WKH�JURXQG�VKRXOG�EH�ILOOHG�ZLWK�VXLWDEOH�PDWHULDO��7KH�ILOOLQJ�PDWHULDO�DQG�LWV�PHWKRG
RI�LQVHUWLRQ�VKDOO�EH�VSHFLILHG�

������'HYLDWLRQ�LQ�OLQH�DQG�OHYHO

7KH�PD[LPXP�OLPLW�RI�GHYLDWLRQ�IURP�OLQH�DQG�OHYHO�VKDOO�EH�VSHFLILHG�LQ�WKH�GHVLJQ�WDNLQJ�LQWR�DFFRXQW�

±�UHTXLUHPHQWV�RI�IXQFWLRQ�DQG�PDLQWHQDQFH�
±�JUDGLHQW�RI�GUDLQ�RU�VHZHU�
±�SRVVLELOLW\�RI�LQVWDOODWLRQ�PHWKRGV�WR�EH�XVHG�
±�H[LVWLQJ�VWUXFWXUHV��RWKHU�VHUYLFHV�DQG�REVWUXFWLRQV�
±�JURXQG�FRQGLWLRQV�

���,QVSHFWLRQ�DQG�WHVWLQJ�RI�SLSHOLQHV�DIWHU�LQVWDOODWLRQ

$IWHU�FRPSOHWLRQ�RI�WKH�LQVWDOODWLRQ��LQVSHFWLRQ�DQG�OHDNWLJKWQHVV�WHVWV�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH
ZLWK�����DQG�����

7KH�UHVXOWV�RI�LQVSHFWLRQ�DQG�WHVW�VKDOO�EH�UHFRUGHG�DQG�DUFKLYHG�
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�����9LVXDO�LQVSHFWLRQ

9LVXDO�LQVSHFWLRQ�LQFOXGHV�

±�OLQH�DQG�OHYHO�
±�MRLQWV�
±�GDPDJH�
±�GHIRUPDWLRQ�
±�FRQQHFWLRQV�
±�OLQLQJV�DQG�FRDWLQJV�

�����/HDNWLJKWQHVV

/HDNWLJKWQHVV� RI� SLSHOLQH� LQFOXGLQJ� FRQQHFWLRQV�� PDQKROHV� DQG� LQVSHFWLRQ� FKDPEHUV� VKDOO� EH� WHVWHG
DFFRUGLQJ�WR�FODXVH���RU�FODXVH����DV�DSSURSULDWH�

,Q�WKH�FDVH�RI�SLSHOLQHV�ZLWKLQ�GXFWV�LW�PD\�QRW�EH�QHFHVVDU\�WR�WHVW�WKH�OHDNWLJKWQHVV�RI�WKH�GXFWV�

���3URFHGXUHV�DQG�UHTXLUHPHQWV�IRU�WHVWLQJ�JUDYLW\�SLSHOLQHV

�����*HQHUDO

7HVWLQJ�IRU�OHDNWLJKWQHVV�RI�SLSHOLQHV��PDQKROHV�DQG�LQVSHFWLRQ�FKDPEHUV�VKDOO�EH�FRQGXFWHG�HLWKHU�ZLWK
DLU� �PHWKRG� ³/´�� RU� ZDWHU� �PHWKRG� ³:´�� DV� JLYHQ� LQ� )LJXUHV���� DQG����� 6HSDUDWH� WHVWLQJ� RI� SLSHV� DQG
ILWWLQJV�� PDQKROHV� DQG� LQVSHFWLRQ� FKDPEHUV�� H�J�� SLSHV� ZLWK� DLU� DQG� PDQKROHV� ZLWK� ZDWHU�� PD\� EH
XQGHUWDNHQ�� ,Q� WKH� FDVH� RI� PHWKRG� ³/´�� WKH� QXPEHU� RI� FRUUHFWLRQV� DQG� UH�WHVWV� IROORZLQJ� IDLOXUH� LV
XQUHVWULFWHG��,Q�WKH�HYHQW�RI�D�VLQJOH�RU�FRQWLQXHG�DLU�WHVW�IDLOXUH�UHFRXUVH�WR�D�ZDWHU�WHVW�LV�DOORZHG�DQG�WKH
UHVXOW�RI�WKH�ZDWHU�WHVW�DORQH�VKDOO�EH�GHFLVLYH�

,I�JURXQGZDWHU�OHYHO�LV�SUHVHQW�DERYH�WKH�FURZQ�RI�WKH�SLSHOLQH�GXULQJ�WHVWLQJ��DQ�LQILOWUDWLRQ�WHVW�PD\�EH
DSSOLHG�ZLWK�LQGLYLGXDO�VSHFLILFDWLRQ�

)RU�DFFHSWDQFH�WKH�OLQH�VKDOO�EH�WHVWHG�DIWHU�LQVWDOODWLRQ��FKRLFH�RI�WHVWLQJ�E\�DLU�RU�ZDWHU�PD\�EH�JLYHQ�E\
WKH�VSHFLILHU�

�����7HVWLQJ�ZLWK�DLU��PHWKRG�³/´�

7KH� WHVWLQJ� WLPHV� IRU� SLSHOLQHV� H[FOXGLQJ� PDQKROHV� DQG� LQVSHFWLRQ� FKDPEHUV� DUH� JLYHQ� LQ� 7DEOH��� LQ
UHODWLRQ�WR�SLSH�VL]H�DQG�WHVWLQJ�PHWKRGV��/$��/%��/&��/'���7KH�FKRLFH�RI�WHVWLQJ�PHWKRG�VKRXOG�EH�JLYHQ
E\� WKH� VSHFLILHU�� 6XLWDEOH� DLUWLJKW� SOXJV� VKDOO� EH� XVHG� LQ� RUGHU� WR� DYRLG� HUURUV� DULVLQJ� IURP� WKH� WHVW
HTXLSPHQW��6SHFLDO�FDUH�LV�UHTXLUHG�GXULQJ�WHVWLQJ�RI�ODUJH�GLDPHWHU�SLSHOLQHV�IRU�VDIHW\�UHDVRQV�

$LU�WHVWLQJ�RI�PDQKROHV�DQG�LQVSHFWLRQ�FKDPEHUV�LV�GLIILFXOW�WR�LPSOHPHQW�LQ�SUDFWLFH�

127(���� 8QWLO� WKHUH� LV� VXIILFLHQW� H[SHULHQFH� RQ� DLU� WHVWV� RI� PDQKROHV� DQG� LQVSHFWLRQ� FKDPEHUV�� D
WHVWLQJ�WLPH�RI�KDOI�WKDW�IRU�DQ�HTXLYDOHQW�GLDPHWHU�SLSHOLQH�PD\�EH�XVHG�

$Q�LQLWLDO�SUHVVXUH�DSSUR[LPDWHO\������ LQ�H[FHVV�RI�WKH�UHTXLUHG�WHVW�SUHVVXUH��SR��VKDOO� ILUVW�EH�KHOG�IRU
DSSUR[LPDWHO\���PLQ��7KH�SUHVVXUH�VKDOO�WKHQ�EH�DGMXVWHG�WR�WKH�WHVW�SUHVVXUH�VKRZQ�LQ�7DEOH���UHODWHG�WR
WHVWLQJ�PHWKRG�/$��/%��/&�RU�/'�� ,I� WKH�SUHVVXUH�GURS�PHDVXUHG�DIWHU� WKH� WHVWLQJ� WLPH� LV� OHVV� WKDQ� S
JLYHQ�LQ�7DEOH���WKHQ�WKH�SLSHOLQH�FRPSOLHV�

127(����7KH�WHVW�UHTXLUHPHQWV�IRU�VXEDWPRVSKHULF�DLU�SUHVVXUH�WHVWLQJ�DUH�QRW�JLYHQ�LQ�WKLV�(XURSHDQ
6WDQGDUG�DV�WKHUH�LV�FXUUHQWO\�LQVXIILFLHQW�H[SHULHQFH�ZLWK�WKLV�PHWKRG�

7KH�HTXLSPHQW� XVHG� IRU�PHDVXULQJ� WKH�SUHVVXUH�GURS� VKDOO� DOORZ�D�PHDVXUHPHQW�ZLWK� DQ�DFFXUDF\� RI
�����RI� S��7KH�DFFXUDF\�RI�PHDVXUHPHQW�RI�WLPH�VKDOO�EH���V�
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�����7HVWLQJ�ZLWK�ZDWHU��PHWKRG�³:´�

�������7HVW�SUHVVXUH

7KH�WHVW�SUHVVXUH�LV�WKH�SUHVVXUH�HTXLYDOHQW�WR�RU�UHVXOWLQJ�IURP�ILOOLQJ�WKH�WHVW�VHFWLRQ�XS�WR�WKH�JURXQG
OHYHO�RI�WKH�GRZQVWUHDP�RU�XSVWUHDP�PDQKROH��DV�DSSURSULDWH��ZLWK�D�PD[LPXP�SUHVVXUH�RI����N3D�DQG
D�PLQLPXP�SUHVVXUH�RI����N3D�PHDVXUHG�DW�WKH�WRS�RI�WKH�SLSH�

+LJKHU�WHVW�SUHVVXUHV�PD\�EH�VSHFLILHG�IRU�SLSHOLQHV�ZKLFK�DUH�GHVLJQHG�WR�RSHUDWH�XQGHU�SHUPDQHQW�RU
WHPSRUDU\�VXUFKDUJH��VHH�SU(1�����������

�������&RQGLWLRQLQJ�WLPH

$IWHU�WKH�SLSHOLQHV�DQG�RU�PDQKROHV�DUH�ILOOHG�DQG�WKH�UHTXLUHG�WHVW�SUHVVXUH�DSSOLHG��FRQGLWLRQLQJ�PD\
EH�QHFHVVDU\�

127(��8VXDOO\���KRXU�LV�VXIILFLHQW��8QGHU�FHUWDLQ�FLUFXPVWDQFHV�D�ORQJHU�SHULRG�PD\�EH�QHHGHG�

�������7HVWLQJ�WLPH

7KH�WHVWLQJ�WLPH�VKDOO�EH����������PLQ�

�������7HVW�UHTXLUHPHQWV

3UHVVXUH� VKDOO� EH� PDLQWDLQHG� ZLWKLQ� ��N3D� RI� WKH� WHVW� SUHVVXUH� GHILQHG� LQ� ������ E\� WRSSLQJ� XS� ZLWK
ZDWHU�

7KH� WRWDO� DPRXQW�RI�ZDWHU�DGGHG�GXULQJ� WKH� WHVW� WR�DFKLHYH� WKLV� UHTXLUHPHQW� VKDOO� EH�PHDVXUHG�DQG
UHFRUGHG�ZLWK�WKH�KHDG�RI�ZDWHU�DW�WKH�UHTXLUHG�WHVW�SUHVVXUH�

7KH�WHVW�UHTXLUHPHQW�LV�VDWLVILHG�LI�WKH�DPRXQW�RI�ZDWHU�DGGHG�LV�QRW�JUHDWHU�WKDQ

±������O�P��GXULQJ����PLQ�IRU�SLSHOLQHV�
±������O�P��GXULQJ����PLQ�IRU�SLSHOLQHV�DQG�PDQKROHV�
±������O�P��GXULQJ����PLQ�IRU�PDQKROHV�DQG�LQVSHFWLRQ�FKDPEHUV�

127(��P��UHIHUV�WR�WKH�ZHWWHG�LQWHUQDO�VXUIDFH�

�����7HVWLQJ�RI�HDFK�LQGLYLGXDO�MRLQW

8QOHVV�RWKHUZLVH�VSHFLILHG��WHVWLQJ�RI�HDFK�LQGLYLGXDO�MRLQW�LQVWHDG�RI�WHVWLQJ�WKH�ZKROH�SLSHOLQH�FDQ�EH
DFFHSWHG�

)RU�LQGLYLGXDO�SLSH�MRLQWV�WR�EH�WHVWHG�WKH�VXUIDFH�DUHD�IRU�WHVW�³:´�LV�WDNHQ�DV�WKDW�UHSUHVHQWHG�E\���P
OHQJWK� RI� SLSH�� LI� QRW� RWKHUZLVH� VSHFLILHG�� 7HVW� UHTXLUHPHQWV� VKDOO� EH� DV� JLYHQ� LQ� ������ ZLWK� D� WHVW
SUHVVXUH�RI����N3D�DW�WKH�WRS�RI�WKH�SLSH�

7KH�FRQGLWLRQV�IRU�WHVW�³/´�VKDOO�IROORZ�WKH�SULQFLSOHV�JLYHQ�LQ�����DQG�EH�VSHFLILHG�LQGLYLGXDOO\�

����7HVWLQJ�RI�SUHVVXUH�SLSHOLQHV

3UHVVXUH�SLSHOLQHV�VKDOO�EH�WHVWHG�DV�VSHFLILHG�LQ�SU(1����������

����4XDOLILFDWLRQV

7KH�IROORZLQJ�IDFWRUV�FRQFHUQLQJ�TXDOLILFDWLRQV�DUH�WR�EH�WDNHQ�LQWR�DFFRXQW�

±�VXLWDEO\�WUDLQHG�DQG�H[SHULHQFHG�SHUVRQQHO�DUH�HPSOR\HG�IRU�WKH�VXSHUYLVLRQ�DQG�WKH�H[HFXWLRQ�RI
WKH�FRQVWUXFWLRQ�SURMHFW�
±�FRQWUDFWRUV�DSSRLQWHG�E\� WKH�HPSOR\HU�SRVVHVV� WKH�TXDOLILFDWLRQV�QHFHVVDU\� IRU� WKH�H[HFXWLRQ�RI
WKH�ZRUN�
±�HPSOR\HUV�VDWLVI\�WKHPVHOYHV�WKDW�WKH�QHFHVVDU\�TXDOLILFDWLRQV�DUH�KHOG�E\�WKH�FRQWUDFWRUV�

6HH�DQQH[�$�



3DJH���
(1�����������

��%6,��������

$QQH[�$��LQIRUPDWLYH�

$EVWUDFW� IURP� &RXQFLO� 'LUHFWLYH� RI� ��� 6HSWHPEHU������ RQ� WKH� SURFXUHPHQW
SURFHGXUHV�RI�HQWLWLHV�RSHUDWLQJ�LQ�WKH�ZDWHU��HQHUJ\��WUDQVSRUW�DQG�WHOHFRPPX�
QLFDWLRQ�VHFWRUV�

7LWOH�,9

4XDOLILFDWLRQ��VHOHFWLRQ�DQG�DZDUG

$UWLFOH���

�� &RQWUDFWLQJ� HQWLWLHV� ZKLFK� VR� ZLVK� PD\� HVWDEOLVK� DQG� RSHUDWH� D� V\VWHP� RI� TXDOLILFDWLRQ� RI
VXSSOLHUV�RU�FRQWUDFWRUV�

�� 7KH� V\VWHP�� ZKLFK� PD\� LQYROYH� GLIIHUHQW� TXDOLILFDWLRQ� VWDJHV�� VKDOO� RSHUDWH� RQ� WKH� EDVLV� RI
REMHFWLYH�UXOHV�DQG�FULWHULD�WR�EH�HVWDEOLVKHG�E\�WKH�FRQWUDFWLQJ�HQWLW\��7KH�FRQWUDFWLQJ�HQWLW\
VKDOO� XVH� (XURSHDQ� 6WDQGDUGV� DV� D� UHIHUHQFH� ZKHUH� WKH\� DUH� DSSURSULDWH�� 7KH� UXOHV� DQG
FULWHULD�PD\�EH�XSGDWHG�DV�UHTXLUHG�

�� 7KH�UXOHV�DQG�FULWHULD�IRU�TXDOLILFDWLRQ�VKDOO�EH�PDGH�DYDLODEOH�RQ�UHTXHVW�WR�LQWHUHVWHG�VXSSOLHUV
RU� FRQWUDFWRUV�� 7KH� XSGDWLQJ� RI� WKHVH� FULWHULD� DQG� UXOHV� VKDOO� EH� FRPPXQLFDWHG� WR� WKH
LQWHUHVWHG� VXSSOLHUV� DQG� FRQWUDFWRUV�� :KHUH� D� FRQWUDFWLQJ� HQWLW\� FRQVLGHUV� WKDW� WKH
TXDOLILFDWLRQ�RU�FHUWLILFDWLRQ�V\VWHP�RI�FHUWDLQ�WKLUG�HQWLWLHV�RU�ERGLHV�PHHW�LWV�UHTXLUHPHQWV��LW
VKDOO�FRPPXQLFDWH�WR�LQWHUHVWHG�VXSSOLHUV�DQG�FRQWUDFWRUV�WKH�QDPHV�RI�VXFK�WKLUG�HQWLWLHV�RU
ERGLHV�

�� &RQWUDFWLQJ�HQWLWLHV�VKDOO�LQIRUP�DSSOLFDQWV�RI�WKHLU�GHFLVLRQ�DV�WR�TXDOLILFDWLRQ�ZLWKLQ�D�UHDVRQDEOH
SHULRG��,I�WKH�GHFLVLRQ�ZLOO�WDNH�ORQJHU�WKDQ�VL[�PRQWKV�IURP�WKH�SUHVHQWDWLRQ�RI�DQ�DSSOLFDWLRQ�
WKH�FRQWUDFWLQJ�HQWLW\�VKDOO� LQIRUP�WKH�DSSOLFDQW��ZLWKLQ� WZR�PRQWKV�RI� WKH�DSSOLFDWLRQ��RI� WKH
UHDVRQV�MXVWLI\LQJ�D�ORQJHU�SHULRG�DQG�RI�WKH�GDWH�E\�ZKLFK�LWV�DSSOLFDWLRQ�ZLOO�EH�DFFHSWHG�RU
UHIXVHG�

�� ,Q�UHDFKLQJ�WKHLU�GHFLVLRQ�DV�WR�TXDOLILFDWLRQ�RU�ZKHQ�WKH�FULWHULD�DQG�UXOHV�DUH�EHLQJ�XSGDWHG��FRQ�
WUDFWLQJ�HQWLWLHV�PD\�QRW�

�� LPSRVH� FRQGLWLRQV� RI� DQ� DGPLQLVWUDWLYH�� WHFKQLFDO� RU� ILQDQFLDO� QDWXUH� RQ� VRPH� VXSSOLHUV� RU
FRQWUDFWRUV��WKDW�DUH�QRW�LPSRVHG�RQ�RWKHUV�

�
��UHTXLUH�WHVWV�RU�SURRI�WKDW�GXSOLFDWH�REMHFWLYH�HYLGHQFH�DOUHDG\�DYDLODEOH�
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.


