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5HI��1R��(1���������������(
ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�

�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG

&HQWUDO�6HFUHWDULDW��UXH�GH�6WDVVDUW��������%������%UXVVHOV

(8523b,6&+(6 � .20,7(( � )h5 � 125081*
&20,7e � (8523e(1 � '( � 1250$/,6$7 ,21
(8523($1� &200,77((� )25� 67$1'$5',=$7,21

,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�
&(1�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH�

YHUVLRQV�
KH�RIILFLDOXQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�W
QVODWLRQ7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ���$�YHUVLRQ�LQ�DQ\�RWKHU�ODQJXDJH�PDGH�E\�WUD

VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�
XFK�QDWLRQDO6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ��8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�V

DQ&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSH

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����0DUFK������

YRQ�)HKOHUQ
OLFKWERJHQVFKPHO]JHVFKZHL�WHU�6WDKOURKUH�]XP�1DFKZHLV
'XUFKVWUDKOXQJVSU�IXQJ�GHU�6FKZHL�QDKW�DXWRPDWLVFK
=HUVW|UXQJVIUHLH�3U�IXQJ�YRQ�6WDKOURKUHQ���7HLO����

O
DUF�LPPHUJp�VRXV�IOX[�HQ�SRXGUH
GpWHFWLRQ�GHV�LPSHUIHFWLRQV�GHV�WXEHV�HQ�DFLHU�VRXGpV�j
&RQWU{OH�SDU�UDGLRJUDSKLH�GX�FRUGRQ�GH�VRXGXUH�SRXU�OD
(VVDLV�QRQ�GHVWUXFWLIV�GHV�WXEHV�HQ�DFLHU���3DUWLH����

WXEHV�IRU�WKH�GHWHFWLRQ�RI�LPSHUIHFWLRQV
WHVWLQJ�RI�WKH�ZHOG�VHDP�RI�DXWRPDWLF�IXVLRQ�DUF�ZHOGHG�VWHHO
1RQ�GHVWUXFWLYH�WHVWLQJ�RI�VWHHO�WXEHV���3DUW�����5DGLRJUDSKLF

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

VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�2FWREHU������
LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�2FWREHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV
7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ

DQG�ILWWLQJV�IRU�VWHHO�WXEHV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�81,�
7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�(&,66�7&������6WHHO�WXEHV

)25(:25'
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6XUIDFH�JULQGLQJ�LV�SHUPLWWHG�LQ�RUGHU�WR�DFKLHYH�DQ�DFFHSWDEOH�VXUIDFH�ILQLVK�

LQWHUIHUH�ZLWK�WKH�LQWHUSUHWDWLRQ�RI�WKH�UDGLRJUDSKV�
VKDOO� EH� VXIILFLHQWO\� IUHH� IURP�VXFK� IRUHLJQ�PDWWHU� DQG� VXUIDFH� LUUHJXODULWLHV�ZKLFK�ZRXOG
WR�HQVXUH�WKH�YDOLGLW\�RI�WKH�WHVW��7KH�VXUIDFHV�RI�WKH�ZHOG�VHDP�DQG�DGMDFHQW�SDUHQW�PHWDO

7KH�WXEHV�WR�EH�WHVWHG�VKDOO�EH�VXIILFLHQWO\�VWUDLJKW�DQG�IUHH�IURP�IRUHLJQ�PDWWHU�DV���

RQ�WXEHV�DIWHU�FRPSOHWLRQ�RI�DOO�WKH�SULPDU\�SURGXFWLRQ�SURFHVV�RSHUDWLRQV�
7KH�UDGLRJUDSKLF�LQVSHFWLRQ�FRYHUHG�E\�WKLV�SDUW�RI�(1�������LV�XVXDOO\�FDUULHG�RXW���

� *(1(5$/�5(48,5(0(176

(1��������DQG�(1������VKDOO�DSSO\�
)RU� WKH� SXUSRVHV� RI� WKLV� SDUW� RI� (1� ������� WKH� WHUPV� DQG� GHILQLWLRQV� JLYHQ� LQ� (1� ����

� 7(506�$1'�'(),1,7,216

ZHOGHG�MRLQWV
(1����� 1RQ�GHVWUXFWLYH� H[DPLQDWLRQ� RI� ZHOGV� �� 5DGLRJUDSKLF� H[DPLQDWLRQ� RI

LQGXVWULDO�UDGLRJUDSKLF�WHVWLQJ
(1������� 1RQ�GHVWUXFWLYH� WHVWLQJ� �� 7HUPLQRORJ\� �� 3DUW� ��� 7HUPV� XVHG� LQ

YDOXH
TXDOLW\� LQGLFDWRUV� �VWHS�KROH� W\SH�� �� 'HWHUPLQDWLRQ� RI� LPDJH� TXDOLW\

(1������ 1RQ�GHVWUXFWLYH�WHVWLQJ���,PDJH�TXDOLW\�RI�UDGLRJUDSKV���3DUW����,PDJH

TXDOLW\�LQGLFDWRUV��ZLUH�W\SH����'HWHUPLQDWLRQ�RI�LPDJH�TXDOLW\�YDOXH
(1������ 1RQ�GHVWUXFWLYH�WHVWLQJ���,PDJH�TXDOLW\�RI�UDGLRJUDSKV���3DUW����,PDJH

H[DPLQDWLRQ�RI�PHWDOOLF�PDWHULDOV�E\�;��DQG�JDPPD�UD\V
(1���� 1RQ�GHVWUXFWLYH� WHVWLQJ� �� *HQHUDO� SULQFLSOHV� IRU� UDGLRJUDSKLF

WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV��LQFOXGLQJ�DPHQGPHQWV��
LQFRUSRUDWHG� LQ� LW�E\�DPHQGPHQW�RU� UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV� WKH� ODWHVW�HGLWLRQ�RI
WR� RU� UHYLVLRQV� RI� DQ\� RI� WKRVH� SXEOLFDWLRQV� DSSO\� WR� WKLV� SDUW� RI� (1� ������ RQO\� ZKHQ
DQG�WKH�SXEOLFDWLRQV�DUH� OLVWHG�KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV
SXEOLFDWLRQV�� 7KHVH� QRUPDWLYH� UHIHUHQFHV� DUH� FLWHG� DW� WKH� DSSURSULDWH� SODFHV� LQ� WKH� WH[W
7KLV�SDUW�RI�(1�������LQFRUSRUDWHV�E\�GDWHG�RU�XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU

� 1250$7,9(�5()(5(1&(6

VKRZQ�LQ�$QQH[�$�
(XURSHDQ�6WDQGDUG�(1��������1RQ�GHVWUXFWLYH�WHVWLQJ�RI�VWHHO�WXEHV��FRPSULVHV�WKH�SDUWV

SURFHGXUHV�
GHWHFWLRQ� RI� LPSHUIHFWLRQV�� 7KH� VWDQGDUG� VSHFLILHV� DFFHSWDQFH� OHYHOV� DQG� FDOLEUDWLRQ
ORQJLWXGLQDO� RU� KHOLFDOO\� ZHOG� VHDPV� RI� DXWRPDWLF� IXVLRQ� DUF�ZHOGHG� VWHHO� WXEHV� IRU� WKH
7KLV� SDUW� RI� (1� ������ VSHFLILHV� WKH� UHTXLUHPHQWV� IRU� UDGLRJUDSKLF� ;�UD\� WHVWLQJ� RI� WKH

� 6&23(
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EH�PLQLPL]HG�
7KH�DPRXQW�RI�EDFN�VFDWWHUHG�RU�LQWHUQDOO\�VFDWWHUHG�;�UD\�UDGLDWLRQ�LQ�WKH�ILOP�VKDOO����

6DOW�LQWHQVLI\LQJ�VFUHHQV�VKDOO�QRW�EH�XVHG�����

VKDOO�EH�LQ�WKH�XSSHU�WKLFNQHVV�UDQJH�RI�WKH�IURQW�LQWHQVLI\LQJ�VFUHHQ�
,Q� FDVHV�ZKHUH� D� GRXEOH� ILOP� WHFKQLTXH� LV� XVHG�� ERWK� LQWHQVLI\LQJ� VFUHHQV��ZKHUH� XVHG��

DGRSWHG�IRU�WKH�EDFN�LQWHQVLI\LQJ�VFUHHQ�
VKDOO� KDYH� D� WKLFNQHVV� RI� EHWZHHQ� �����PP� DQG� �����PP�� � 2WKHU� WKLFNQHVVHV�PD\� EH
7KH�IURQW�LQWHQVLI\LQJ�VFUHHQ��IRU�ERWK�LPDJH�TXDOLW\�FODVV�5��DQG�LPDJH�TXDOLW\�FODVV�5���

PHGLXP�JUDLQ�IRU�LPDJH�TXDOLW\�FODVV�5���VHH�(1�����DQG�(1��������
7KH�ILOPV�VKDOO�EH�DW�OHDVW�ILQH�JUDLQ�IRU�LPDJH�TXDOLW\�FODVV�5��DQG�VKDOO�EH�DW�OHDVW����

� &ODVV�5���;�UD\�H[DPLQDWLRQ�WHFKQLTXH�ZLWK�VWDQGDUG�VHQVLWLYLW\�-

� &ODVV�5���;�UD\�H[DPLQDWLRQ�WHFKQLTXH�ZLWK�HQKDQFHG�VHQVLWLYLW\�-

7ZR�LPDJH�TXDOLW\�FODVVHV�5��DQG�5��DUH�VSHFLILHG����

VHQVLWLYLW\�
PHWKRGV� LV� SHUPLWWHG� EXW� RQO\� ZKHQ� WKH� PDQXIDFWXUHU� FDQ� GHPRQVWUDWH� DGHTXDWH
%\� DJUHHPHQW� EHWZHHQ� WKH� SXUFKDVHU� DQG� WKH� PDQXIDFWXUHU�� WKH� XVH� RI� UDGLRVFRSLF

XVLQJ�WKH�;�UD\�ILOP�WHFKQLTXH�
7KH�ZHOG�RI�ORQJLWXGLQDOO\�RU�KHOLFDOO\�ZHOGHG�WXEHV�VKDOO�EH�UDGLRJUDSKLFDOO\�WHVWHG���

� 0(7+2'�2)�7(67

XQH[DPLQHG�
VKDOO� RYHUODS� E\� DW� OHDVW� ��� PP� WR� HQVXUH� WKDW� QR� SRUWLRQ� RI� WKH� ZHOG� OHQJWK� UHPDLQV

:KHQ�UDGLRJUDSKLQJ�D�FRQWLQXRXV�OHQJWK�RI�ZHOG�ZLWK�VHSDUDWH�ILOPV��DGMDFHQW�ILOPV���

SDLQW�PDUNLQJ�RU�E\�UHIHUHQFH�WR�DFFXUDWH�VNHWFKHV�
LPSRVVLEOH��RWKHU�VXLWDEOH�PHDQV�VKDOO�EH�SURYLGHG�IRU�UHORFDWLQJ�WKH�UDGLRJUDSKV��H�J��E\
:KHUH� WKH� QDWXUH� RI� WKH� SURGXFW� DQG�RU� LWV� LQWHQGHG� VHUYLFH� FRQGLWLRQV� UHQGHU� VWDPSLQJ
SURYLGH� UHIHUHQFH� SRLQWV� IRU� WKH� DFFXUDWH� UHORFDWLRQ� RI� WKH� SRVLWLRQ� RI� HDFK� UDGLRJUDSK�

3HUPDQHQW�PDUNLQJV� VKDOO� EH� SURYLGHG� RQ� WKH� VRXUFH� VLGH� RI� WKH� WXEH� VXUIDFH� WR���

UDGLRJUDSK�WR�HQVXUH�XQHTXLYRFDO�LGHQWLILFDWLRQ�RI�WKH�VHFWLRQ�
VHFWLRQ�RI� WKH�ZHOG�EHDP�UDGLRJUDSK�VR� WKDW� WKH� LPDJHV�RI� WKHVH�V\PEROV�DSSHDU� LQ� WKH

,GHQWLILFDWLRQ�V\PEROV��XVXDOO\� LQ� WKH� IRUP�RI� OHDG� OHWWHUV�� VKDOO�EH�SODFHG�RQ�HDFK���

RQ�WKH�UDGLRJUDSK�
OHDG�DUURZV��VKDOO�EH�SODFHG�RQ�HDFK�VLGH�RI�WKH�ZHOG�VR�WKDW�LWV�SRVLWLRQ�FDQ�EH�LGHQWLILHG

,Q�FDVHV�ZKHUH�WKH�ZHOG�UHLQIRUFHPHQW�LV�UHPRYHG��PDUNHUV��XVXDOO\�LQ�WKH�IRUP�RI���

��%6,��������
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PD[LPXP�YDOXHV�JLYHQ�LQ�)LJXUH���
7R� PDLQWDLQ� VXIILFLHQW� VHQVLWLYLW\�� WKH� ;�UD\� WXEH� YROWDJH� VKDOO� QRW� H[FHHG� WKH����

DQG�QRW�OHVV�WKDQ�����IRU�LPDJH�TXDOLW\�FODVV�5��
ZHOG�PHWDO� LQ� WKH�DUHD�XQGHU�H[DPLQDWLRQ� LV�QRW� OHVV�WKDQ����� IRU� LPDJH�TXDOLW\�FODVV�5�

([SRVXUH�FRQGLWLRQV�VKDOO�EH�VXFK� WKDW� WKH�GHQVLW\�RI� WKH� UDGLRJUDSK�RI� WKH�VRXQG����

127(��7KHVH�UHODWLRQVKLSV�DUH�SUHVHQWHG�JUDSKLFDOO\�LQ�)LJXUH���

EHWZHHQ�WKH�ILOP�DQG�WKH�VXUIDFH�UHPRWH�IURP�WKH�UDGLDWLRQ�VRXUFH�
� LV� WKH� VSHFLPHQ� WKLFNQHVV� LQ� WKH� GLUHFWLRQ� RI� WKH� UDGLDWLRQ� EHDP� SOXV� VHSDUDWLRQE

:KHUH��

I G
E

PP
� Ë

Í
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Û
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� � �

IRU�LPDJH�TXDOLW\�FODVV�5����

�

I G
E

PP
� Ë

Í
Ì

Û

Ý
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� ��

IRU�LPDJH�TXDOLW\�FODVV�5��

WKH�YDOXHV�JLYHQ�E\�WKH�IROORZLQJ�HTXDWLRQV�
��FRQIRUPV� WRI�G�� L�H��GWKH�UDWLR�RI� WKLV�GLVWDQFH�WR� WKH�HIIHFWLYH�GLPHQVLRQ�RI�VRXUFH�VL]H�

��VKDOO�EH�VHOHFWHG�VR�WKDWI7KH�PLQLPXP�YDOXH�RI�WKH�VRXUFH�WR�VSHFLPHQ�GLVWDQFH�������

7KH�VHSDUDWLRQ�EHWZHHQ�WKH�ILOP�DQG�WKH�ZHOG�VXUIDFH�VKDOO�EH�DV�VPDOO�DV�SRVVLEOH�����

DJUHHPHQW�
IRU�GLPHQVLRQDO�UHDVRQV��WKH�XVH�RI�WKH�GRXEOH�ZDOO�SHQHWUDWLRQ�WHFKQLTXH�LV�SHUPLWWHG�E\

7KH�VLQJOH�ZDOO�SHQHWUDWLRQ�WHFKQLTXH�VKDOO�EH�XVHG���,I�WKLV�WHFKQLTXH�LV�LPSUDFWLFDO����

DUH�QRW�FRPSURPLVHG�
�����IRU�LPDJH�TXDOLW\�FODVV�5��SURYLGHG�WKDW�WKH�FRQGLWLRQV�VSHFLILHG�LQ������DQG�FODXVH��
FHQWUH�RI� WKH�UDGLRJUDSK�E\�PRUH� WKDQ������IRU� LPDJH�TXDOLW\�FODVV�5��RU�E\�PRUH� WKDQ
HQGV�RI�WKH�XVHIXO�OHQJWK�RI�D�UDGLRJUDSK�VKDOO�QRW�H[FHHG�WKH�SHQHWUDWHG�WKLFNQHVV�DW�WKH

7KH�GLDJQRVWLF�OHQJWK�VKDOO�EH�VXFK�WKDW�WKH�LQFUHDVH�LQ�SHQHWUDWHG�WKLFNQHVV�DW�WKH����

VHDP�XQGHU�H[DPLQDWLRQ�DQG�VKDOO�EH�QRUPDO�WR�WKH�WXEH�VXUIDFH�DW�WKDW�SRLQW�
7KH� EHDP� RI� UDGLDWLRQ� VKDOO� EH� GLUHFWHG� DW� WKH� FHQWUH� RI� WKH� VHFWLRQ� RI� WKH� ZHOG����

LQVXIILFLHQW�DQG�LW�LV�HVVHQWLDO�WKDW�DGGLWLRQDO�SUHFDXWLRQV�DUH�WDNHQ�
EDFNJURXQG�� LW� LV� DQ� LQGLFDWLRQ� WKDW� SURWHFWLRQ� DJDLQVW� EDFN�VFDWWHUHG� ;�UD\� UDGLDWLRQ� LV
WKH� LPDJH� RI� WKLV� V\PERO� DSSHDUV� RQ� WKH� UDGLRJUDSK� DW� D� OLJKWHU� GHQVLW\� WKDQ� WKH
EDFN�RI�WKH�FDVVHWWH�RU�ILOP�KROGHU�DQG�D�UDGLRJUDSK�PDGH�LQ�WKH�QRUPDO�PDQQHU���:KHQ
UDGLDWLRQ��D�FKDUDFWHULVWLF�V\PERO��W\SLFDOO\�D�����PP�WKLFN�OHWWHU�%��VKDOO�EH�DWWDFKHG�WR�WKH
:KHUH� WKHUH� LV� GRXEW� UHJDUGLQJ� WKH� DGHTXDF\� RI� SURWHFWLRQ� IURP� EDFN�VFDWWHUHG� ;�UD\�
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G�DQG�WKH�VRXUFH�VL]H�ELQ�UHODWLRQ�WR�VSHFLPHQ�WR�ILOP�GLVWDQFH�
I)LJXUH�����1RPRJUDP�IRU�GHWHUPLQDWLRQ�RI�PLQLPXP�VRXUFH�WR�VSHFLPHQ�GLVWDQFH�

��PP�E�  �6SHFLPHQ�WR�ILOP�GLVWDQFH�E��
��IRU�FODVV�5���PP�I�5��  �0LQLPXP�VRXUFH�WR�VSHFLPHQ�GLVWDQFH�I��
��IRU�FODVV�5���PP�I�5��  �0LQLPXP�VRXUFH�WR�VSHFLPHQ�GLVWDQFH�I��

��PP�G�  �6RXUFH�G��
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DV�D�IXQFWLRQ�RI�SHQHWUDWHG�WKLFNQHVV
)LJXUH�����0D[LPXP�;�UD\�YROWDJH�IRU�;�UD\�GHYLFHV�XS�WR�����N9
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�IRU�GHQVLWLHV�JUHDWHU�WKDQ������WKDQ�RU�HTXDO�WR�����DQG����FG�P
�IRU�GHQVLWLHV�OHVV�7KH�PLQLPXP�OXPLQDQFH�RI�WKH�LOOXPLQDWHG�UDGLRJUDSK�VKDOO�EH����FG�P

� 9,(:,1*�&21',7,216�)25�5$',2*5$3+6

FRXOG�LQWHUIHUH�ZLWK�LQWHUSUHWDWLRQ�
7KH�UDGLRJUDSKV�VKDOO�EH� IUHH�IURP�LPSHUIHFWLRQV�GXH�WR�SURFHVVLQJ�RU�RWKHU�GHIHFWV� WKDW

� 352&(66,1*�2)�),/0

WDNHQ�DV�WKDW�FRUUHVSRQGLQJ�WR�WZLFH�WKH�VSHFLILHG�ZDOO�WKLFNQHVV�
)RU�GRXEOH�ZDOO�SHQHWUDWLRQ� WHFKQLTXH�WKH� LPDJH�TXDOLW\�YDOXH� WR�EH�XVHG�VKDOO�EH���

+�� ���� :� ���� +�� ���� :� ���������7�<����

+�� ���� :�� ���� +�� ���� :� ���������7�<����

+� ���� :�� ���� +�� ���� :�� ���������7�<����

+� ���� :�� ���� +� ���� :�� ���������7�<����

+� ���� :�� ���� +� ���� :�� ���������7�<����

+� ���� :�� ���� +� ���� :�� ���������7�<����

+� ���� :�� ����� +� ���� :�� ����������7

PP

QXPEHU GLDPHWHU

PP

QXPEHU GLDPHWHU

PP

QXPEHU GLDPHWHU

PP

QXPEHU GLDPHWHU�PP�

+ROH :LUH +ROH :LUH7

:DOO�WKLFNQHVV ,PDJH�TXDOLW\�FODVV�5� ,PDJH�TXDOLW\�FODVV�5�

6SHFLILHG 5HTXLUHG�YLVLELOLW\

7DEOH�����,PDJH�TXDOLW\�FODVVHV

7DEOH���
7KH� WZR� LPDJH� TXDOLW\� FODVVHV� VSHFLILHG� LQ� WKLV� SDUW� RI� (1� ������ DUH� GHILQHG� LQ���

127(���)RU�IXUWKHU�GHWDLOV��UHIHU�WR�(1��������(1�������DQG�(1������

SURFHGXUDO�FKDQJH�UHFRUGHG�LQ�WKH�WHVW�UHSRUW�
LV� LQDFFHVVLEOH��� ,Q�WKHVH�FLUFXPVWDQFHV�D�OHWWHU��)��VKDOO�EH�SODFHG�QHDU�WKH�,4,�DQG�WKLV
7KH�,4,�VKDOO�RQO\�EH�SODFHG�RQ�WKH�ILOP�VLGH�ZKHQ�WKH�VXUIDFH�IDFLQJ�WKH�UDGLDWLRQ�VRXUFH
RI�UDGLDWLRQ��HLWKHU�DGMDFHQW�WR�WKH�ZHOG�RU��LQ�WKH�FDVH�RI�ZLUH�W\SH�,4,V��DFURVV�WKH�ZHOG��
SXUFKDVHU�DQG�WKH�PDQXIDFWXUHU���7KLV�,4,�VKDOO�EH�SODFHG�RQ�WKH�VXUIDFH�IDFLQJ�WKH�VRXUFH
LQGLFDWRU� �,4,��RI� WKH� W\SH�VSHFLILHG� LQ�(1�������DQG�(1��������DQG�DJUHHG�EHWZHHQ� WKH

7KH� LPDJH� TXDOLW\� VKDOO� EH� GHWHUPLQHG� E\� WKH� XVH� RI� D� PLOG� VWHHO� LPDJH� TXDOLW\���

� ,0$*(�48$/,7<
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LQWHQGHG�XVH�RI�WKH�WXEHV�
WKDQ�WKH�VSHFLILHG�DFFHSWDQFH�OLPLWV��'HIHFWV�DUH�FRQVLGHUHG�WR�DGYHUVHO\�DIIHFW�RU�OLPLW�WKH

'HIHFWV�DUH�LPSHUIHFWLRQV�ZLWK�D�VL]H�DQG�RU�SRSXODWLRQ�GHQVLW\�HTXDO�WR�RU�JUHDWHU����

QR�SUDFWLFDO�LPSOLFDWLRQV�RQ�WKH�LQWHQGHG�XVH�WKH�WXEHV�
SRSXODWLRQ�GHQVLW\� WKDW�DUH�ZLWKLQ� WKH�VSHFLILHG�DFFHSWDQFH� OLPLWV�DUH�FRQVLGHUHG� WR�KDYH
WHVWLQJ� PHWKRG� GHVFULEHG� LQ� WKLV� SDUW� RI� (1� ������� ,PSHUIHFWLRQV� ZLWK� D� VL]H� DQG�RU

,PSHUIHFWLRQV�DUH�GLVFRQWLQXLWLHV� LQ� WKH�ZHOG� VHDP�GHWHFWDEOH� E\� WKH� UDGLRJUDSKLF����

DV�GHILQHG�EHORZ�
$OO�LQGLFDWLRQV�IRXQG�RQ�WKH�UDGLRJUDSK�VKDOO�EH�FODVVLILHG�DV�ZHOG�LPSHUIHFWLRQV�RU�GHIHFWV

�� &/$66,),&$7,21�2)�,1',&$7,216

GLDJUDPDWLFDOO\�LQ�$QQH[�%�
127(�� )RU� LQIRUPDWLRQ� WKH� FULWHULD� VSHFLILHG� LQ� ���� DQG� ���� DUH� VKRZQ

FRLQFLGHQW�LQ�WKH�ORQJLWXGLQDO�GLUHFWLRQ�DUH�QRW�DFFHSWDEOH�
$Q\�XQGHUFXWV�RQ�WKH�LQVLGH�DQG�RXWVLGH�ZHOGV�RI�DQ\�OHQJWK�DQG�GHSWK�ZKLFK�DUH���

DUHD�VKDOO�EH�FURSSHG�RII�RU�WKH�SLSH�UHMHFWHG�
$Q\�XQGHUFXWV�H[FHHGLQJ� WKH�DERYH� OLPLWV�VKDOO�EH� UHSDLUHG��RU� WKH�FRUUHVSRQGLQJ���

XQGHUFXWV�DUH�GUHVVHG�RXW�
QRW� PRUH� WKDQ� WZR� VXFK� XQGHUFXWV� LQ� DQ\� ���� PP� RI� WKH� ZHOG� OHQJWK�� DQG� DOO� VXFK
QRW�H[FHHGLQJ������RI�WKH�VSHFLILHG�ZDOO�WKLFNQHVV�DUH�DFFHSWDEOH�SURYLGHG�WKDW�WKHUH�DUH

���KDYLQJ�D�PD[LPXP�GHSWK�RI�����PP�DQG7,QGLYLGXDO�XQGHUFXWV�RI�D�PD[LPXP�OHQJWK�RI�

DFFHSWDEOH�
,QGLYLGXDO� XQGHUFXWV� RI� DQ\� OHQJWK� KDYLQJ� D� PD[LPXP� GHSWK� RI� ���� PP� DUH���

�7EHWZHHQ�LQGLYLGXDO�LQFOXVLRQV�LV�OHVV�WKDQ���
RI�ZHOG�OHQJWK��ZKLFKHYHU�LV�WKH�VPDOOHU��VKDOO�QRW�H[FHHG������PP�ZKHUH�WKH�VHSDUDWLRQ

77KH�DFFXPXODWHG�OHQJWK�RI�VXFK�SHUPLWWHG�LQGLYLGXDO�LPSHUIHFWLRQV�LQ�DQ\�����PP�RU����

VPDOOHU��RU�XS�WR�����PP�LQ�ZLGWK�DUH�DFFHSWDEOH�
�LQ�OHQJWK��ZKLFKHYHU�LV�WKH7,QGLYLGXDO�HORQJDWHG�VODJ�LQFOXVLRQV�XS�WR������PP�RU����

�7LV�WKH�VPDOOHU��ZKHUH�WKH�VHSDUDWLRQ�EHWZHHQ�LQGLYLGXDO�LQFOXVLRQV�LV�OHVV�WKDQ���
ZKLFKHYHU7���RI�ZHOG�OHQJWK��ZKLFKHYHU�LV�WKH�VPDOOHU��VKDOO�QRW�H[FHHG�����PP�RU�����7���

7KH�VXP�RI�WKH�GLDPHWHUV�RI�DOO�VXFK�SHUPLWWHG�LQGLYLGXDO�LPSHUIHFWLRQV�LQ�DQ\�����PP�RU

� �VSHFLILHG�ZDOO�WKLFNQHVV���ZKLFKHYHU�LV�WKH�VPDOOHU��DUH�DFFHSWDEOH�7�
���LQ�GLDPHWHU7,QGLYLGXDO�FLUFXODU�VODJ�LQFOXVLRQV�DQG�JDV�SRFNHWV�XS�WR�����PP�RU����

&UDFNV��LQFRPSOHWH�SHQHWUDWLRQ�DQG�ODFN�RI�IXVLRQ�DUH�QRW�DFFHSWDEOH����

VHDP�XQOHVV�DOWHUQDWLYH�UHTXLUHPHQWV�DUH�VSHFLILHG�LQ�WKH�SURGXFW�VWDQGDUGV�
7KH� IROORZLQJ� DFFHSWDQFH� OLPLWV� DUH� DSSOLFDEOH� WR� UDGLRJUDSKLF� H[DPLQDWLRQ� RI� WKH� ZHOG

� $&&(37$1&(�/,0,76
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J��WKH�LPDJH�TXDOLW\�FODVV�

I�� DQ\�GHYLDWLRQ���E\�DJUHHPHQW�RU�RWKHUZLVH���IURP�WKH�SURFHGXUHV�VSHFLILHG�

H��W\SH�DQG�GHWDLOV�RI�LQVSHFWLRQ�WHFKQLTXH�

G��SURGXFW�GHVLJQDWLRQ�E\�JUDGH�DQG�VL]H�

F��VWDWHPHQW�RI�FRQIRUPLW\�

E��GDWH�RI�WHVW�UHSRUW�

D��UHIHUHQFH�WR�WKLV�SDUW�RI�(1�������

LQIRUPDWLRQ�
:KHQ�VSHFLILHG��WKH�PDQXIDFWXUHU�VKDOO�SURYLGH�WKH�SXUFKDVHU�ZLWK��DW� OHDVW��WKH�IROORZLQJ

�� 7(67�5(3257,1*

F��7KH�WXEH�VKDOO�EH�GHHPHG�QRW�WR�KDYH�SDVVHG�WKH�WHVW�

EHHQ�FURSSHG�RII�
E��&URS�RII� WKH� VXVSHFW� DUHD��7KH�PDQXIDFWXUHU� VKDOO� HQVXUH� WKDW� DOO� WKH� VXVSHFW� DUHD�KDV

DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKLV�SDUW�RI�(1�������
SURFHGXUH�� 7KH� UHSDLUHG� DUHD� VKDOO� WKHQ� EH� VXEMHFW� WR� UDGLRJUDSKLF� H[DPLQDWLRQ� LQ
VXVSHFW� DUHD� VKDOO� EH� UHSDLUHG� E\� ZHOGLQJ� FDUULHG� RXW� WR� DQ� DSSURYHG� ZHOGLQJ
6KRXOG�WKH�UHPRYDO�RI�WKH�GHIHFW�UHGXFH�WKH�ZDOO�WKLFNQHVV�EHORZ�WKH�VSHFLILHG�OLPLW��WKH

SDVVHG�WKH�WHVW�
RULJLQDO�LQGLFDWLRQV�KDV�EHHQ�FRPSOHWHO\�UHPRYHG��7KH�WXEH�VKDOO�WKHQ�EH�GHHPHG�WR�KDYH

QVXUH� WKDW�HDFK�GHIHFW�JLYLQJ� ULVH� WR� WKHSDUWLFOH�RU� OLTXLG�SHQHWUDQW� WHVWLQJ�PHWKRG� WR�H
WKLFNQHVV� LV�ZLWKLQ� WROHUDQFH�� WKH�VXVSHFW�DUHD�VKDOO� EH� UHWHVWHG�E\� HLWKHU� WKH�PDJQHWLF

D��7KH�VXVSHFW�DUHD�VKDOO�EH�GUHVVHG�E\�D�VXLWDEOH�PHWKRG��$IWHU�FKHFNLQJ�WKDW�WKH�UHPDLQLQJ

UHTXLUHPHQWV�RI�SURGXFW�VWDQGDUG�
)RU�VXVSHFW�WXEHV�RQH�RU�PRUH�RI�WKH�IROORZLQJ�DFWLRQV�VKDOO�EH�WDNHQ��VXEMHFW�WR�WKH����

DFFHSWDQFH�OLPLWV�VKDOO�EH�GHHPHG�VXVSHFW�
$Q\� WXEHV� VKRZLQJ� LQGLFDWLRQV� LQ� H[FHVV� RI� WKDW� SHUPLWWHG� E\� WKH� FRUUHVSRQGLQJ����

DFFHSWDQFH�OLPLWV�VKDOO�EH�GHHPHG�WR�KDYH�SDVVHG�WKH�WHVW�
$Q\� WXEHV�QRW� VKRZLQJ� LQGLFDWLRQV� LQ�H[FHVV�RI� WKDW� SHUPLWWHG�E\� WKH� FRUUHVSRQGLQJ����

�� $&&(37$1&(
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�� �����
IHUURPDJQHWLF�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�
0DJQHWLF�SDUWLFOH�LQVSHFWLRQ�RI�WKH�WXEH�HQGV�RI�VHDPOHVV�DQG�ZHOGHG

�� �����
WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�
8OWUDVRQLF� WHVWLQJ� RI� WKH� WXEH� HQGV� RI� VHDPOHVV� DQG� ZHOGHG� VWHHO

�� �����
RI�ZHOGHG�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�
$XWRPDWLF�XOWUDVRQLF� WHVWLQJ�RI� WKH�DUHDV�DGMDFHQW� WR� WKH�ZHOG�VHDP,PSHUIHFWLRQV

�� �����
ZHOGHG�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ODPLQDU�LPSHUIHFWLRQV�
$XWRPDWLF�XOWUDVRQLF�WHVWLQJ�RI�VWULS�SODWH�XVHG�LQ�WKH�PDQXIDFWXUH�RI

/DPLQDU

�� �����

LPSHUIHFWLRQV�
VXEPHUJHG� DUF�ZHOGHG�� VWHHO� WXEHV� IRU� WKH� GHWHFWLRQ� RI� ODPLQDU
$XWRPDWLF� XOWUDVRQLF� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW

�� �����
ZHOGHG��H[FHSW�VXEPHUJHG�DUF�ZHOGHG��VWHHO�WXEHV�
$XWRPDWLF�IXOO�SHULSKHUDO�XOWUDVRQLF�WKLFNQHVV�WHVWLQJ�RI�VHDPOHVV�DQG7KLFNQHVV

�� �����
VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�VXUIDFH�LPSHUIHFWLRQV�
0DJQHWLF� SDUWLFOH� LQVSHFWLRQ� RI� VHDPOHVV� DQG�ZHOGHG� IHUURPDJQHWLF,PSHUIHFWLRQV

�� �����
GHWHFWLRQ�RI�VXUIDFH�LPSHUIHFWLRQV�
/LTXLG�SHQHWUDQW� WHVWLQJ�RI�VHDPOHVV�DQG�ZHOGHG�VWHHO� WXEHV� IRU� WKH

6XUIDFH

�� �����
VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�LPSHUIHFWLRQV�
5DGLRJUDSKLF�WHVWLQJ�RI�WKH�ZHOG�VHDP�RI�DXWRPDWLF�IXVLRQ�DUF�ZHOGHG

� ����

LPSHUIHFWLRQV�
ZHOGHG�VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ORQJLWXGLQDO�DQG�RU�WUDQVYHUVH
$XWRPDWLF� XOWUDVRQLF� WHVWLQJ� RI� WKH� ZHOG� VHDP� RI� VXEPHUJHG� DUF�

� ����
WXEHV�IRU�WKH�GHWHFWLRQ�RI�ORQJLWXGLQDO�LPSHUIHFWLRQV�
$XWRPDWLF�XOWUDVRQLF�WHVWLQJ�RI�WKH�ZHOG�VHDP�RI�HOHFWULF�ZHOGHG�VWHHO

� ����

ORQJLWXGLQDO�LPSHUIHFWLRQV�
�H[FHSW� VXEPHUJHG� DUF�ZHOGHG�� VWHHO� WXEHV� IRU� WKH� GHWHFWLRQ� RI
$XWRPDWLF� IXOO� SHULSKHUDO� XOWUDVRQLF� WHVWLQJ� RI� VHDPOHVV� DQG�ZHOGHG,PSHUIHFWLRQV

� ����
WKH�GHWHFWLRQ�RI�WUDQVYHUVH�LPSHUIHFWLRQV�
$XWRPDWLF�IXOO�SHULSKHUDO�XOWUDVRQLF�WHVWLQJ�RI�VHDPOHVV�VWHHO�WXEHV�IRU

7UDQVYHUVH
$QG�RU

� ����

VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�ORQJLWXGLQDO�LPSHUIHFWLRQV�
VHDPOHVV�DQG�ZHOGHG��H[FHSW�VXEPHUJHG�DUF�ZHOGHG��IHUURPDJQHWLF
$XWRPDWLF� IXOO�SHULSKHUDO�PDJQHWLF� WUDQVGXFHU�IOX[� OHDNDJH� WHVWLQJ�RI

/RQJLWXGLQDO

� ����

LPSHUIHFWLRQV�
VHDPOHVV� IHUURPDJQHWLF� VWHHO� WXEHV� IRU� WKH� GHWHFWLRQ� RI� WUDQVYHUVH
$XWRPDWLF� IXOO�SHULSKHUDO�PDJQHWLF� WUDQVGXFHU�IOX[� OHDNDJH� WHVWLQJ�RI

� ����
VXEPHUJHG�DUF�ZHOGHG��VWHHO�WXEHV�IRU�WKH�GHWHFWLRQ�RI�LPSHUIHFWLRQV�
$XWRPDWLF� HGG\� FXUUHQW� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW

� �

IRU�YHULILFDWLRQ�RI�K\GUDXOLF�OHDN�WLJKWQHVV�
VXEPHUJHG� DUF�ZHOGHG�� DXVWHQLWLF� DQG� DXVWHQLWLF�IHUULWLF� VWHHO� WXEHV
$XWRPDWLF� HGG\� FXUUHQW� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW7LJKWQHVV

/HDN

� ����

K\GUDXOLF�OHDN�WLJKWQHVV�
VXEPHUJHG� DUF�ZHOGHG�� IHUURPDJQHWLF� VWHHO� WXEHV� IRU� YHULILFDWLRQ� RI
$XWRPDWLF� HOHFWURPDJQHWLF� WHVWLQJ� RI� VHDPOHVV� DQG� ZHOGHG� �H[FHSW

UHI�
,62

1R�
7LWOH�RI�SDUW 3DUW

RI�WHVW
3XUSRVH

7DEOH�RI�SDUWV�RI�(1���������1RQ�GHVWUXFWLYH�WHVWLQJ�RI�VWHHO�WXEHV

�LQIRUPDWLYH�
$11(;�$
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([DPSOH����RQH������PP�LPSHUIHFWLRQ

([DPSOH����WZR�����PP�LPSHUIHFWLRQV

HORQJDWHG�VODJ�LPSHUIHFWLRQV
)LJXUH�%�����([DPSOH�RI�PD[LPXP�GLVWULEXWLRQ�SDWWHUQV�RI�LQGLFDWHG

([DPSOH����WKUHH�����PP�LPSHUIHFWLRQV

�ZKLFKHYHU�LV�VPDOOHU7:HOG�OHQJWK�����PP�RU����

([DPSOHV�RI�GLVWULEXWLRQ�RI�LPSHUIHFWLRQV

�LQIRUPDWLYH�
$11(;�%
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([DPSOH����IRXU�����PP�LPSHUIHFWLRQV

([DPSOH����VL[�����PP�LPSHUIHFWLRQV

([DPSOH����WZR�����PP��WKUHH�����PP�LPSHUIHFWLRQV

([DPSOH����RQH�����PP��RQH�����PP�DQG�IRXU�����PP�LPSHUIHFWLRQV

([DPSOH����RQH�����PP��RQH�����PP��RQH�����PP�DQG�RQH�����PP�LPSHUIHFWLRQV

HUIHFWLRQVS��PP�LP�OH����WZR��S([DP

�ZKLFKHYHU�LV�VPDOOHU7:HOG�OHQJWK�����PP�RU����
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([DPSOH����WZHOYH�����PP�LPSHUIHFWLRQV

([DPSOH����WKUHH�����PP��VL[�����PP�LPSHUIHFWLRQV��VFDWWHUHG�

�ZKLFKHYHU�LV�VPDOOHU7:HOG�OHQJWK�����PP�RU����

LPSHUIHFWLRQV
)LJXUH�%�����([DPSOH�RI�PD[LPXP�GLVWULEXWLRQ�SDWWHUQV�RI�JDV�SRFNHW�W\SH
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&ODVVLILFDWLRQ�RI�ILOP�V\VWHPV�IRU�LQGXVWULDO�UDGLRJUDSK\
(1������ 1RQ�GHVWUXFWLYH� WHVWLQJ� �� ,QGXVWULDO� UDGLRJUDSKLF� ILOP� �� 3DUW���

WDEOHV
([SHULPHQWDO� HYDOXDWLRQ� RI� LPDJH� TXDOLW\� YDOXHV� DQG� LPDJH� TXDOLW\

(1������ 1RQ�GHVWUXFWLYH� WHVWLQJ� �� ,PDJH� TXDOLW\� RI� UDGLRJUDSKV� �� 3DUW���

TXDOLW\�FODVVHV�IRU�IHUURXV�PHWDOV
(1������ 1RQ�GHVWUXFWLYH�WHVWLQJ���,PDJH�TXDOLW\�RI�UDGLRJUDSKV���3DUW����,PDJH

%LEOLRJUDSK\
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