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This British Standard, having
been prepared under the
direction of the Engineering
Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 June 2000

 BSI 06-2000

ISBN 0 580 35871 2

BS EN 1594:2000

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard is the official English language version of EN 1594:2000.

EN 1594 recognises the need for more detailed national standards and codes of
practice in the CEN member countries. For the UK additional guidance of this
nature can be found in BS 8010-1 and BS 8010-2-2.8. In due course BS 8010-2-2.8 will
be revised and reissued.

The UK participation in its preparation was entrusted by Technical Committee
GSE/33, Gas Supply, to Subcommittee GSE/33/3, Gas Supply: Transmission, which
has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ªInternational Standards Correspondence Indexº, or by using the
ªFindº facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 98, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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(8523($1�67$1'$5'

1250(�(8523e(11(

(8523b,6&+(�1250

(1�����

0DUFK�����

,&6������������������

(QJOLVK�YHUVLRQ

*DV�VXSSO\�V\VWHPV���3LSHOLQHV�IRU�PD[LPXP�RSHUDWLQJ�SUHVVXUH
RYHU����EDU���)XQFWLRQDO�UHTXLUHPHQWV

6\VWqPH�G
DOLPHQWDWLRQ�HQ�JD]���&DQDOLVDWLRQV�SRXU
SUHVVLRQ�PD[LPDOH�GH�VHUYLFH�VXSpULHXUH�j����EDU��

3UHVFULSWLRQV�IRQFWLRQHOOHV

*DVYHUVRUJXQJVV\VWHPH���5RKUOHLWXQJHQ�PLW�HLQHQ
PD[LPDO�]XOlVVLJHQ�%HWULHEVGUXFN��EHU����EDU��

)XQNWLRQDOH�$QIRUGHUXQJHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����2FWREHU������

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ��8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�

7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ���$�YHUVLRQ�LQ�DQ\�RWKHU�ODQJXDJH�PDGH�E\�WUDQVODWLRQ
XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO
YHUVLRQV�

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

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

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

�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG
ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�

5HI��1R��(1�����������(
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&RQWHQWV
3DJH

)RUHZRUG ������������������������������������������������������������������������������������������������������������������������������������������������������������������� �

,QWURGXFWLRQ �������������������������������������������������������������������������������������������������������������������������������������������������������������� �

� 6FRSH��������������������������������������������������������������������������������������������������������������������������������������������������������������� �

� 1RUPDWLYH�UHIHUHQFHV������������������������������������������������������������������������������������������������������������������������������������� �

� 'HILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV ������������������������������������������������������������������������������������������������������ �

� 4XDOLW\�V\VWHP���������������������������������������������������������������������������������������������������������������������������������������������� ��

�� 6DIHW\�DQG�WKH�HQYLURQPHQW ������������������������������������������������������������������������������������������������������������������������ ��

��� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� $SSURSULDWH�VDIHW\�PHDVXUHV ������������������������������������������������������������������������������������������������������������������������� ��
��� 5RXWLQJ�FRQVLGHUDWLRQV����������������������������������������������������������������������������������������������������������������������������������� ��
��� /LQHYDOYH�VSDFLQJ������������������������������������������������������������������������������������������������������������������������������������������� ��

� 3UHVVXUH�VDIHW\��������������������������������������������������������������������������������������������������������������������������������������������� ��

��� 3UHVVXUH�OHYHOV����������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 1RUPDO�RSHUDWLRQ�������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 5HTXLUHPHQWV�IRU�LQVWDOODWLRQ�RI�SUHVVXUH�VDIHW\�GHYLFHV ������������������������������������������������������������������������������� ��
��� 3LSHOLQH�ZLWK�'3�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�KRRS�VWUHVV�HTXDO�WR�RU�OHVV�WKDQ������5�W���� ������������������� ��
��� 3LSHOLQH�ZLWK�'3�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�KRRS�VWUHVV�HTXDO�WR�RU�OHVV�WKDQ������5�W���� ������������������� ��

� 'HVLJQ ����������������������������������������������������������������������������������������������������������������������������������������������������������� ��

��� *HQHUDO����������������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� :DOO�WKLFNQHVV�GHWHUPLQDWLRQ�������������������������������������������������������������������������������������������������������������������������� ��
��� $GGLWLRQDO�GHVLJQ�UHTXLUHPHQWV ���������������������������������������������������������������������������������������������������������������������� ��
��� $QDO\VLV�RI�VWUHVV�DQG�VWUDLQ��������������������������������������������������������������������������������������������������������������������������� ��
��� 'HVLJQ�UHSRUW�������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� /DQG�PDQDJHPHQW�DQG�JHRWHFKQLFDO�VWXGLHV������������������������������������������������������������������������������������������������� ��
��� 'HSWK�RI�FRYHU ������������������������������������������������������������������������������������������������������������������������������������������������ ��
��� &DVLQJ�SLSHV��������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� 6WDWLRQ�GHVLJQ������������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 3LSHOLQH�FRPSRQHQWV �������������������������������������������������������������������������������������������������������������������������������������� ��
���� 3LJJLQJ�VXLWDELOLW\�������������������������������������������������������������������������������������������������������������������������������������������� ��
���� $UUDQJHPHQWV�IRU�YHQWLQJ ������������������������������������������������������������������������������������������������������������������������������� ��
���� &RUURVLRQ�SURWHFWLRQ ��������������������������������������������������������������������������������������������������������������������������������������� ��

� 0DWHULDOV�������������������������������������������������������������������������������������������������������������������������������������������������������� ��

��� *HQHUDO�UHTXLUHPHQWV������������������������������������������������������������������������������������������������������������������������������������� ��
��� 3LSHV �������������������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� )LWWLQJV������������������������������������������������������������������������������������������������������������������������������������������������������������ ��
��� )ODQJHG�FRQQHFWLRQV �������������������������������������������������������������������������������������������������������������������������������������� ��
��� ,QVXODWLQJ�FRQQHFWLRQV������������������������������������������������������������������������������������������������������������������������������������ ��
��� 9DOYHV������������������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� ([WHUQDO�DQG�LQWHUQDO�FRDWLQJV ������������������������������������������������������������������������������������������������������������������������ ��
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� &RQVWUXFWLRQ������������������������������������������������������������������������������������������������������������������������������������������������� ��

��� *HQHUDO����������������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� ([HFXWLRQ�RI�ZRUN ������������������������������������������������������������������������������������������������������������������������������������������� ��
��� 6SHFLDO�FURVVLQJV ������������������������������������������������������������������������������������������������������������������������������������������� ��
��� &OHDQLQJ ��������������������������������������������������������������������������������������������������������������������������������������������������������� ��
��� 7HVWLQJ������������������������������������������������������������������������������������������������������������������������������������������������������������ ��
��� $FFHSWDQFH����������������������������������������������������������������������������������������������������������������������������������������������������� ��

�� 2SHUDWLRQ�DQG�PDLQWHQDQFH���������������������������������������������������������������������������������������������������� �������������������� ��

���� *HQHUDO����������������������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 2UJDQLVDWLRQ ��������������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 2SHUDWLQJ�DQG�PDLQWHQDQFH�LQVWUXFWLRQV�������������������������������������������������������������������������������������������������������� ��
���� (PHUJHQF\�SODQ ��������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 5HFRUGV�DQG�GRFXPHQWDWLRQ �������������������������������������������������������������������������������������������������������������������������� ��
���� &RPPLVVLRQLQJ����������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 'HFRPPLVVLRQLQJ ������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 5HFRPPLVVLRQLQJ ������������������������������������������������������������������������������������������������������������������������������������������� ��
���� 0DLQWHQDQFH��PRGLILFDWLRQ�DQG�UHSDLU ������������������������������������������������������������������������������������������������������������ ��
����� $EDQGRQPHQW ������������������������������������������������������������������������������������������������������������������������������������������������� ��

$QQH[�$��LQIRUPDWLYH��%LEOLRJUDSK\ ��������������������������������������������������������������������������������������������������������������������� ��

$QQH[�%��LQIRUPDWLYH��6HWWOHPHQW�DUHDV �������������������������������������������������������������������������������������������������������������� ��

$QQH[�&��LQIRUPDWLYH��0LQLQJ�VXEVLGHQFH���������������������������������������������������������������������������������������� ������������������� ��

$QQH[�'��LQIRUPDWLYH��)URVW�KHDYH����������������������������������������������������������������������������������������������������������������������� ��

$QQH[�(��LQIRUPDWLYH��/DQGVOLGH�DUHDV ���������������������������������������������������������������������������������������������������������������� ��

$QQH[�)��LQIRUPDWLYH��$UHDV�ZLWK�KLJK�VHLVPLF�ULVN ������������������������������������������������������������������������������������������� ��

$QQH[�*��LQIRUPDWLYH��([WHQGHG�HODVWLF�DQG�OLPLW�VWDWH�GHVLJQ������������������������������������������������������������������������� ��

$QQH[�+��LQIRUPDWLYH��6RLO�PHFKDQLFV�SDUDPHWHUV �������������������������������������������������������������������������������������������� ��

$QQH[�,��LQIRUPDWLYH��%RUHG�MDFNHG�FURVVLQJV ���������������������������������������������������������������������������������������������������� ��

$QQH[�-��LQIRUPDWLYH��$OORZDEOH�SXOVDWLRQ�DQG�YLEUDWLRQ�OHYHOV ����������������������������������������������������������������������� ��

$QQH[�.��LQIRUPDWLYH��$OORZDEOH�YLEUDWLRQ�OHYHOV�IURP�FRQVWUXFWLRQ�ZRUN���EODVWLQJ������������������������������������� ��

$QQH[�/��LQIRUPDWLYH��:DOO�WKLFNQHVV�FDOFXODWLRQ�IRU�WHHV�DQG�RWKHU�RSHQLQJV ���������������������������������������������� ��

$QQH[�0��LQIRUPDWLYH��:DOO�WKLFNQHVV�FDOFXODWLRQ�IRU�FDSV��GRPHG�HQGV� ������������������������������������������������������ ��
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������*DV�VXSSO\��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\�6HSWHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH
ODWHVW�E\�6HSWHPEHU������

7KHUH�LV�D�FRPSOHWH�VXLWH�RI�IXQFWLRQDO�VWDQGDUGV�SUHSDUHG�E\�&(1�7&������*DV�VXSSO\��WR�FRYHU�DOO�SDUWV�RI�WKH
JDV�VXSSO\�V\VWHP�IURP�WKH�LQSXW�RI�JDV�WR�WKH�WUDQVPLVVLRQ�V\VWHP�XS�WR�WKH�LQOHW�FRQQHFWLRQ�RI�WKH�JDV
DSSOLDQFHV��ZKHWKHU�IRU�GRPHVWLF��FRPPHUFLDO�RU�LQGXVWULDO�SXUSRVHV�

$�OLVW�RI�WKH�UHOHYDQW�IXQFWLRQDO�VWDQGDUGV�SUHSDUHG�E\�&(1�7&�����LV�LQFOXGHG�LQ�FODXVH���DQG�$QQH[�$�WR�WKLV
GRFXPHQW�

&(1�7&�����ZLOO�FRQWLQXH�LWV�ZRUN�XSGDWLQJ�WKLV�VWDQGDUG�WR�WKH�ODWHVW�GHYHORSPHQWV�DW�UHJXODU�LQWHUYDOV�

,Q�SUHSDULQJ�WKLV�VWDQGDUG�D�EDVLF�XQGHUVWDQGLQJ�RI�JDV�VXSSO\�E\�WKH�XVHU�KDV�EHHQ�DVVXPHG�

*DV�VXSSO\�V\VWHPV�DUH�FRPSOH[�DQG�WKH�LPSRUWDQFH�RQ�VDIHW\�RI�WKHLU�FRQVWUXFWLRQ�DQG�XVH�KDV�OHG�WR�WKH
GHYHORSPHQW�RI�YHU\�GHWDLOHG�FRGHV�RI�SUDFWLFH�DQG�RSHUDWLQJ�PDQXDOV�LQ�WKH�PHPEHU�FRXQWULHV��7KHVH�GHWDLOHG
VWDWHPHQWV�HPEUDFH�UHFRJQL]HG�VWDQGDUGV�RI�JDV�HQJLQHHULQJ�DQG�WKH�VSHFLILF�UHTXLUHPHQWV�LPSRVHG�E\�WKH�OHJDO
VWUXFWXUHV�RI�WKH�PHPEHU�FRXQWULHV�

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�PDQGDWH�0�����JLYHQ�WR�&(1�E\�WKH�&RPPLVVLRQ�RI�WKH
(XURSHDQ�&RPPXQLWLHV�DQG�WKH�(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ�

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH�IROORZLQJ
FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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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,QWURGXFWLRQ

7KLV�(XURSHDQ�6WDQGDUG�GHVFULEHV�WKH�JHQHUDO�IXQFWLRQDO�UHTXLUHPHQWV�IRU�JDV�VXSSO\�WKURXJK�SLSH�V\VWHPV�DQG
FRYHUV�WKH�SUHVVXUH�UDQJH�JUHDWHU�WKDQ����EDU�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��IRU�VWHHO�V\VWHPV��,W�JLYHV
QRUPDWLYH�DQG�LQIRUPDWLYH�UHIHUHQFHV�IRU�VDIH�DQG�VHFXUH�JDV�VXSSO\�V\VWHPV��,W�DSSOLHV�WR�WKHLU�GHVLJQ�
FRQVWUXFWLRQ��RSHUDWLRQ�DQG�WKH�UHODWHG�DVSHFWV�RI�VDIHW\��HQYLURQPHQW�DQG�SXEOLF�KHDOWK��DOO�LQ�RUGHU�WR�SURYLGH�D
VDIH�DQG�VHFXUH�VXSSO\�RI�JDV�

7KH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DUH�EDVHG�RQ�VDIH�JDV�HQJLQHHULQJ�SUDFWLFH�XQGHU�FRQGLWLRQV�QRUPDOO\
HQFRXQWHUHG�LQ�WKH�JDV�LQGXVWU\��5HTXLUHPHQWV�IRU�DOO�XQXVXDO�FRQGLWLRQV�FDQQRW�EH�VSHFLILFDOO\�SURYLGHG�IRU��QRU
DUH�DOO�HQJLQHHULQJ�DQG�FRQVWUXFWLRQ�GHWDLOV�SUHVFULEHG�

([LVWLQJ�LQGXVWULDO�VDIHW\�UHJXODWLRQV�DSSO\LQJ�WR�ZRUN�DUHDV��VDIHW\�GHYLFHV��DQG�VDIH�ZRUN�SUDFWLFHV�DUH�QRW
LQWHQGHG�WR�EH�VXSSODQWHG�E\�WKLV�VWDQGDUG�

0DQDJHUV�ZLWK�UHVSRQVLELOLWLHV�IRU�WKH�GHVLJQ��FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�JDV�VXSSO\�V\VWHPV�VKRXOG�KDYH
UHJDUG�WR�WKH�JXLGDQFH�JLYHQ�LQ�WKLV�GRFXPHQW�DQG�WR�RWKHU�UHOHYDQW�VWDQGDUGV��,W�LV�WKH�UHVSRQVLELOLW\�RI�WKHVH
PDQDJHUV�DQG�HQJLQHHUV�WR�DSSO\�WKHVH�IXQFWLRQDO�UHTXLUHPHQWV��VXSSOHPHQWHG�ZLWK�RWKHU�SURYHQ�JRRG�SUDFWLFH�WR
WKH�SDUWLFXODU�FLUFXPVWDQFHV�RI�HDFK�JDV�VXSSO\�V\VWHP�

7KH�GHVLJQHU��FRQVWUXFWRU�RU�RSHUDWRU�RI�SLSHOLQH�V\VWHPV�LV�FDXWLRQHG�WKDW�WKLV�VWDQGDUG�LV�QRW�D�GHVLJQ�KDQGERRN
RU�FRGH�RI�SUDFWLFH��$GGLWLRQDO�QDWLRQDO�RU�FRPSDQ\�VWDQGDUGV�GHVFULELQJ�WKH�GHWDLOV�DUH�QHHGHG��7KHVH�GHWDLOHG
VWDQGDUGV�VKRXOG�EH�LQ�OLQH�ZLWK�WKH�EDVLF�SULQFLSOHV�RI�WKLV�VWDQGDUG�

,Q�SUHSDULQJ�WKH�VWDQGDUG�LW�ZDV�UHFRJQL]HG�WKDW�WKH�VXLWH�RI�UHOHYDQW�(XURSHDQ�VWDQGDUGV�LV�LQFRPSOHWH��5HIHUHQFH
PD\�EH�PDGH�ZKHUH�DSSURSULDWH�WR�LQWHUQDWLRQDO��QDWLRQDO�RU�RWKHU�VWDQGDUGV�XQWLO�UHOHYDQW�(XURSHDQ�6WDQGDUGV
DUH�DYDLODEOH�
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� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�LV�DSSOLFDEOH�WR�SLSHOLQHV�ZLWK�D�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��RYHU����EDU�IRU�WKH
FDUULDJH�RI�SURFHVVHG��QRQ�WR[LF�DQG�QRQ�FRUURVLYH�QDWXUDO�JDV�DFFRUGLQJ�WR�,62�������LQ�RQODQG�JDV�VXSSO\
V\VWHPV��ZKHUH�

± WKH�SLSHOLQH�HOHPHQWV�DUH�PDGH�RI�XQDOOR\HG�RU�ORZ�DOOR\HG�FDUERQ�VWHHO�
± WKH�SLSHOLQH�HOHPHQWV�DUH�MRLQHG�E\�ZHOGV��IODQJHV�RU�PHFKDQLFDO�FRXSOLQJV�
± WKH�SLSHOLQH�LV�QRW�ORFDWHG�ZLWKLQ�FRPPHUFLDO�RU�LQGXVWULDO�SUHPLVHV�DV�DQ�LQWHJUDO�SDUW�RI�WKH�LQGXVWULDO

SURFHVV�RQ�WKHVH�SUHPLVHV�H[FHSW�IRU�DQ\�SLSHOLQHV�DQG�IDFLOLWLHV�VXSSO\LQJ�VXFK�SUHPLVHV�
± WKH�GHVLJQ�WHPSHUDWXUH�RI�WKH�V\VWHP�LV�EHWZHHQ������&�DQG������&�LQFOXVLYH�

7KLV�(XURSHDQ�6WDQGDUG�GRHV�QRW�DSSO\�WR�H[LVWLQJ�SLSHOLQHV��LQ�XVH�SULRU�WR�WKH�SXEOLFDWLRQ�RI�WKLV�VWDQGDUG��QRU�WR
PRGLILFDWLRQV�WR�H[LVWLQJ�SLSHOLQHV�

*DV�VXSSO\�V\VWHPV�FRYHUHG�E\�WKLV�VWDQGDUG�EHJLQ�DIWHU�WKH�JDV�SURGXFHU
V�PHWHULQJ�VWDWLRQ��7KH�IXQFWLRQDO
GHPDUFDWLRQ�RI�WKH�SLSHOLQH�V\VWHP�ZLWKLQ�D�SODQW�DUHD�ZLOO�EH�GHWHUPLQHG�IURP�FDVH�WR�FDVH��*HQHUDOO\�VSHDNLQJ�
WKLV�ZLOO�EH�GLUHFWO\�DIWHU�WKH�ILUVW�LVRODWLQJ�YDOYH�RI�WKH�LQVWDOODWLRQ�

7KLV�VWDQGDUG�DOVR�GHVFULEHV�WKH�PHFKDQLFDO�UHTXLUHPHQWV�IRU�SLSHZRUN�LQ�VWDWLRQV�ZLWK�D�PD[LPXP�RSHUDWLQJ
SUHVVXUH�JUHDWHU�WKDQ����EDU��:HOGLQJ�UHTXLUHPHQWV�DUH�GHVFULEHG�LQ�D�VSHFLDO�DSSOLFDWLRQ�VWDQGDUG�RQ�ZHOGLQJ�IRU
JDV�VXSSO\�V\VWHPV��(1��������)XQFWLRQDO�UHTXLUHPHQWV�IRU�VWDWLRQV�DUH�JLYHQ�LQ�

(1������� *DV�VXSSO\�V\VWHPV���1DWXUDO�JDV�PHDVXULQJ�VWDWLRQV���)XQFWLRQDO�UHTXLUHPHQWV
(1��������� *DV�VXSSO\�V\VWHPV���8QGHUJURXQG�JDV�VWRUDJH���3DUW����)XQFWLRQDO�UHFRPPHQGDWLRQV�IRU�VXUIDFH

IDFLOLWLHV
(1�������� *DV�VXSSO\�V\VWHPV���*DV�SUHVVXUH�UHJXODWLQJ�VWDWLRQV�IRU�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ��

)XQFWLRQDO�UHTXLUHPHQWV
(1�������� *DV�VXSSO\�V\VWHPV���&RPSUHVVRU�VWDWLRQV���)XQFWLRQDO�UHTXLUHPHQWV�

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�FRPPRQ�EDVLF�SULQFLSOHV�IRU�JDV�VXSSO\�V\VWHPV��8VHUV�RI�WKLV�(XURSHDQ
6WDQGDUG�VKRXOG�EH�DZDUH�WKDW�WKHUH�PD\�H[LVW�PRUH�GHWDLOHG�QDWLRQDO�VWDQGDUGV�DQG�FRGHV�RI�SUDFWLFH�LQ�WKH�&(1
PHPEHU�FRXQWULHV�

7KLV�(XURSHDQ�6WDQGDUG�LV�LQWHQGHG�WR�EH�DSSOLHG�LQ�DVVRFLDWLRQ�ZLWK�WKHVH�QDWLRQDO�VWDQGDUGV�DQG�RU�FRGHV�RI
SUDFWLFH�VHWWLQJ�RXW�WKH�DERYH�PHQWLRQHG�SULQFLSOHV�

,Q�WKH�HYHQW�RI�FRQIOLFWV�LQ�WHUPV�RI�PRUH�UHVWULFWLYH�UHTXLUHPHQWV�LQ�WKH�QDWLRQDO�OHJLVODWLRQ�UHJXODWLRQ�ZLWK�WKH
UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��WKH�QDWLRQDO�OHJLVODWLRQ�UHJXODWLRQ�VKDOO�WDNH�SUHFHGHQFH�

5HIHUHQFH�LV�PDGH�LQ�WKLV�VWDQGDUG�WR�UHOHYDQW�(XURSHDQ�DQG�RWKHU�UHFRJQL]HG�VWDQGDUGV�IRU�SURGXFWV�XVHG�WR
FRQVWUXFW�DQG�RSHUDWH�JDV�VXSSO\�V\VWHPV�

$�VFKHPDWLF�UHSUHVHQWDWLRQ�RI�SLSHOLQHV�IRU�JDV�WUDQVPLVVLRQ�LV�JLYHQ�LQ�)LJXUH���
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)LJXUH�����6FKHPDWLF�UHSUHVHQWDWLRQ�RI�SLSHOLQHV�IRU�JDV�VXSSO\�RYHU����EDU
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� 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���������� 0HWDOOLF�PDWHULDOV���7HQVLOH�WHVWLQJ���3DUW����0HWKRG�RI�WHVW

(1�������� 0HWDOOLF�SURGXFWV���7\SHV�RI�LQVSHFWLRQ�GRFXPHQWV

(1���������� 6WHHO�SLSHV�IRU�SLSHOLQHV�IRU�FRPEXVWLEOH�IOXLGV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����3LSHV�RI
UHTXLUHPHQW�FODVV�%

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
VWHHO�WXEHV�ZLWK�VSHFLILHG�URRP�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�HOHYDWHG�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
DQG�DOOR\�ILQH�JUDLQ�VWHHO�WXEHV

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�ORZ�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\�VWHHO
WXEHV�ZLWK�VSHFLILHG�URRP�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����(OHFWULF�ZHOGHG
QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�HOHYDWHG�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\�DQG
DOOR\�ILQH�JUDLQ�VWHHO�WXEHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����(OHFWULF�ZHOGHG
QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�ORZ�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����6XEPHUJHG�DUF
ZHOGHG�QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�HOHYDWHG�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����6XEPHUJHG�DUF
QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�ORZ�WHPSHUDWXUH�SURSHUWLHV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�WKUHH�OD\HU�H[WUXGHG�SRO\HWK\OHQH
EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�WKUHH�OD\HU�H[WUXGHG�SRO\SURS\OHQH
EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�IXVHG�SRO\HWK\OHQH�EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�WZR�OD\HU�H[WUXGHG�SRO\HWK\OHQH
EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�OLTXLG�DSSOLHG�HSR[\�DQG�HSR[\�
PRGLILHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�OLTXLG�DSSOLHG�SRO\XUHWKDQH�DQG
SRO\XUHWKDQH�PRGLILHG�FRDWLQJV

(1���������� *DV�VXSSO\�V\VWHPV���3LSHOLQHV�IRU�PD[LPXP�RSHUDWLQJ�SUHVVXUH�XS�WR�DQG�LQFOXGLQJ����EDU���3DUW
���*HQHUDO�IXQFWLRQDO�UHFRPPHQGDWLRQV

(1���������� *DV�VXSSO\�V\VWHPV���3LSHOLQHV�IRU�PD[LPXP�RSHUDWLQJ�SUHVVXUH�XS�WR�DQG�LQFOXGLQJ����EDU��
3DUW����6SHFLILF�IXQFWLRQDO�UHFRPPHQGDWLRQV�IRU�VWHHO

(1�������� &DWKRGLF�SURWHFWLRQ���([WHUQDO�RUJDQLF�FRDWLQJV�IRU�WKH�FRUURVLRQ�SURWHFWLRQ�RI�EXULHG�RU�LPPHUVHG
VWHHO�SLSHOLQHV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�FDWKRGLF�SURWHFWLRQ���7DSHV�DQG�VKULQNDEOH�PDWHULDOV

(1�������� *DV�SUHVVXUH�UHJXODWLQJ�VWDWLRQV�IRU�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ

(1�������� 3UHVVXUH�WHVWLQJ��FRPPLVVLRQLQJ�DQG�GHFRPPLVVLRQLQJ�SURFHGXUHV�IRU�JDV�VXSSO\�V\VWHPV
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(1�������� *DV�VXSSO\�V\VWHPV���&RPSUHVVRU�VWDWLRQV���)XQFWLRQDO�UHTXLUHPHQWV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW����1RQ�
PHWDOOLF�IODW�JDVNHWV�ZLWK�RU�ZLWKRXW�LQVHUWV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW����6SLUDO
ZRXQG�JDVNHWV�IRU�XVH�ZLWK�VWHHO�IODQJHV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW����1RQ�
PHWDOOLF�37)(�HQYHORSH�JDVNHWV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW���
&RUUXJDWHG�IODW�RU�JURRYHG�PHWDOOLF�DQG�ILOOHG�PHWDOOLF�JDVNHWV�IRU�XVH�ZLWK�VWHHO�IODQJHV

(1�������� *DV�VXSSO\�V\VWHPV���:HOGLQJ�VWHHO�SLSHZRUN���)XQFWLRQDO�UHTXLUHPHQWV

(1�������� *HQHUDO�FULWHULD�IRU�WKH�RSHUDWLRQ�RI�YDULRXV�W\SHV�RI�ERGLHV�SHUIRUPLQJ�LQVSHFWLRQ

(1�������� *HQHUDO�UHTXLUHPHQWV�IRU�ERGLHV�RSHUDWLQJ�SURGXFW�FHUWLILFDWLRQ�V\VWHPV
�,62�,(&�*XLGH����������

�� 'HILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV

)RU� WKH�SXUSRVHV�RI� WKLV� VWDQGDUG�� WKH� IROORZLQJ�GHILQLWLRQV�DSSO\��6\PEROV�XVHG� LQ� IRUPXODH�DUH�GHILQHG�ZKHUH
WKH\�RFFXU�

���
FRPPLVVLRQLQJ
WKH�DFWLYLWLHV�UHTXLUHG�WR�SUHVVXUL]H�SLSHZRUN��VWDWLRQV��HTXLSPHQW�DQG�DVVHPEOLHV�ZLWK�JDV�DQG�WR�SXW�WKHP�LQWR
RSHUDWLRQ

���
FRQWURO�]RQH
WKH�VWULS�RI�ODQG�RYHU�ZKLFK�WKH�SLSHOLQH�RSHUDWRU�KDV�D�ULJKW�WR�FRQWURO�DFWLYLWLHV

���
GHFRPPLVVLRQLQJ
WKH�DFWLYLWLHV�UHTXLUHG�WR�WDNH�RXW�RI�VHUYLFH�DQ\�SLSHZRUN��VWDWLRQ��HTXLSPHQW�RU�DVVHPEOLHV�ILOOHG�ZLWK�JDV�DQG�WR
GLVFRQQHFW�WKHP�IURP�WKH�V\VWHP

���
GHVLJQ�IDFWRU
IR
D�IDFWRU�DSSOLHG�ZKHQ�FDOFXODWLQJ�WKH�ZDOO�WKLFNQHVV�RU�SUHVVXUH

���
GHVLJQ�SUHVVXUH
'3
WKH�SUHVVXUH�RQ�ZKLFK�GHVLJQ�FDOFXODWLRQV�DUH�EDVHG

���
GHVLJQ�WHPSHUDWXUH
WKH�WHPSHUDWXUH�RQ�ZKLFK�GHVLJQ�FDOFXODWLRQV�DUH�EDVHG

���
HPHUJHQF\
D�VLWXDWLRQ�ZKLFK�FRXOG�DIIHFW�WKH�VDIH�RSHUDWLRQ�RI�WKH�JDV�VXSSO\�V\VWHP�DQG�RU�WKH�VDIHW\�RI�WKH�VXUURXQGLQJ
DUHD��UHTXLULQJ�XUJHQW�DFWLRQ

���
JDV
WKH�JDVHRXV�IXHO�ZKLFK�LV�LQ�JDVHRXV�VWDWH�DW�D�WHPSHUDWXUH�RI�����&�XQGHU�DWPRVSKHULF�SUHVVXUH�����������EDU
DEVROXWH�
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���
JDV�GLVWULEXWLRQ�V\VWHP
WKH�SLSHOLQH�V\VWHP�LQFOXGLQJ�SLSLQJ�DERYH�DQG�EHORZ�JURXQG�DQG�DOO�RWKHU�HTXLSPHQW�QHFHVVDU\�WR�VXSSO\�WKH�JDV
WR�WKH�FRQVXPHUV

����
JDV�GLVWULEXWRU
WKH�SULYDWH�RU�SXEOLF�RUJDQL]DWLRQ�DXWKRUL]HG�WR�GLVWULEXWH�JDV�WR�FRQVXPHUV�WKURXJK�D�JDV�GLVWULEXWLRQ�V\VWHP

����
JDV�WUDQVPLVVLRQ
WKH�DFWLYLW\�LQWHQGHG�WR�FRQYH\�JDV�IURP�RQH�SODFH�WR�DQRWKHU�WKURXJK�SLSHOLQHV�LQ�RUGHU�WR�VXSSO\�JDV�WR
GLVWULEXWLRQ�V\VWHPV�RU�WR�LQGXVWULDO�FRQVXPHUV

����
LQFLGHQW
DQ�XQH[SHFWHG�RFFXUUHQFH��ZKLFK�FRXOG�OHDG�WR�DQ�HPHUJHQF\�VLWXDWLRQ�

7KLV�LQFOXGHV�D�OHDNDJH�RI�JDV�RU�SODQW�IDLOXUH

����
LQFLGHQWDO�SUHVVXUH
,3
WKH�SUHVVXUH�ZKLFK�RFFXUV�LQFLGHQWDOO\�ZLWKLQ�D�V\VWHP�DW�ZKLFK�D�VDIHW\�GHYLFH�EHFRPHV�RSHUDWLYH

����
LQVSHFWLRQ
WKH�SURFHVV�RI�PHDVXULQJ��H[DPLQLQJ��WHVWLQJ��JDXJLQJ�RU�RWKHUZLVH�GHWHUPLQLQJ�WKH�VWDWXV�RI�LWHPV�RI�WKH�SLSHOLQH
V\VWHP�RU�LQVWDOODWLRQ�DQG�FRPSDULQJ�LW�ZLWK�WKH�DSSOLFDEOH�UHTXLUHPHQWV

����
LQVWDOODWLRQ
HTXLSPHQW�DQG�IDFLOLWLHV�IRU�WKH�H[WUDFWLRQ��SURGXFWLRQ��FKHPLFDO�WUHDWPHQW��PHDVXUHPHQW��FRQWURO��VWRUDJH�RU
RIIWDNH�RI�WKH�WUDQVSRUWHG�JDV

����
LQVWDOODWLRQ�WHPSHUDWXUH
WKH�WHPSHUDWXUH�DULVLQJ�IURP�DPELHQW�RU�LQVWDOODWLRQ�FRQGLWLRQV�GXULQJ�OD\LQJ�RU�GXULQJ�FRQVWUXFWLRQ

����
PDLQWHQDQFH
WKH�FRPELQDWLRQ�RI�DOO�WHFKQLFDO�DQG�DVVRFLDWHG�DGPLQLVWUDWLYH�DFWLRQV�LQWHQGHG�WR�NHHS�DQ�LWHP�LQ��RU�UHVWRUH�LW�WR��D
VWDWH�LQ�ZKLFK�LW�FDQ�SHUIRUP�LWV�UHTXLUHG�IXQFWLRQ

����
PD[LPXP�LQFLGHQWDO�SUHVVXUH
0,3
WKH�PD[LPXP�SUHVVXUH�ZKLFK�D�JDV�V\VWHP�FDQ�H[SHULHQFH�GXULQJ�D�VKRUW�WLPH��OLPLWHG�E\�WKH�VDIHW\�GHYLFHV

����
PD[LPXP�RSHUDWLQJ�SUHVVXUH
023
WKH�PD[LPXP�SUHVVXUH�DW�ZKLFK�D�V\VWHP�FDQ�EH�RSHUDWHG�FRQWLQXRXVO\�XQGHU�QRUPDO�FRQGLWLRQV

127( 1RUPDO�FRQGLWLRQV�DUH��QR�IDXOW�LQ�DQ\�GHYLFH�RU�VWUHDP�

����
QDWLRQDO�UHTXLUHPHQWV
UHTXLUHPHQWV�IROORZLQJ�IURP�QDWLRQDO�OHJLVODWLRQ�RU�PRUH�GHWDLOHG�RU�VWULQJHQW�QDWLRQDO�VWDQGDUGV
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����
RQVKRUH�SLSHOLQH
D�EXULHG�DQG�RU�DERYH�JURXQG�SLSHOLQH�LQFOXGLQJ�WKRVH�VHFWLRQV�ODLG�LQ�RU�DFURVV�LQODQG�ODNHV�RU�ZDWHU�FRXUVHV

����
RSHUDWLQJ�SUHVVXUH
23
WKH�SUHVVXUH�ZKLFK�RFFXUV�ZLWKLQ�D�V\VWHP�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV

����
RSHUDWLQJ�WHPSHUDWXUH
27
WKH�WHPSHUDWXUH�ZKLFK�RFFXUV�ZLWKLQ�D�V\VWHP�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV

����
SLJ
D�GHYLFH�ZKLFK�LV�GULYHQ�WKURXJK�D�SLSHOLQH�E\�WKH�IORZ�RI�IOXLG��IRU�SHUIRUPLQJ�YDULRXV�LQWHUQDO�DFWLYLWLHV��GHSHQGLQJ
RQ�SLJ�W\SH���VXFK�DV�VHSDUDWLQJ�IOXLGV��FOHDQLQJ�RU�LQVSHFWLQJ�WKH�SLSHOLQH

����
SLSHOLQH
D�V\VWHP�RI�SLSHZRUN�ZLWK�DOO�DVVRFLDWHG�HTXLSPHQW�DQG�VWDWLRQV�XS�WR�WKH�SRLQW�RI�GHOLYHU\��7KLV�SLSHZRUN�LV
PDLQO\�EHORZ�JURXQG�EXW�DOVR�LQFOXGHV�DERYH�JURXQG�SDUWV

����
SLSHOLQH�FRPSRQHQWV
WKH�HOHPHQWV�IURP�ZKLFK�WKH�SLSHOLQH�LV�FRQVWUXFWHG��7KH�IROORZLQJ�DUH�GLVWLQFW�SLSHOLQH�HOHPHQWV�

± SLSH�LQFOXGLQJ�FROG�IRUPHG�EHQGV�

± ILWWLQJV�

(;$03/(�� 5HGXFHUV��WHHV��IDFWRU\�PDGH�HOERZV�DQG�EHQGV��IODQJHV��FDSV��ZHOGLQJ�VWXEV��PHFKDQLFDO�MRLQWV�

± IDEULFDWLRQV��PDQXIDFWXUHG�IURP�WKH�HOHPHQWV�UHIHUUHG�WR�DERYH�

(;$03/(�� 0DQLIROGV��VOXJ�FDWFKHUV��SLJ�ODXQFKLQJ�UHFHLYLQJ�VWDWLRQV��PHWHULQJ�DQG�FRQWURO�UXQV�

± HTXLSPHQW�

(;$03/(�� 9DOYHV��H[SDQVLRQ�MRLQWV��LQVXODWLRQ�MRLQWV��SUHVVXUH�UHJXODWRUV��SXPSV��FRPSUHVVRUV�

± SUHVVXUH�YHVVHOV

����
SLSHOLQH�RSHUDWRU
WKH�SULYDWH�RU�SXEOLF�RUJDQL]DWLRQ�DXWKRUL]HG�WR�GHVLJQ��FRQVWUXFW�DQG�RU�RSHUDWH�DQG�PDLQWDLQ�WKH�JDV�VXSSO\
V\VWHP�

����
SLSHZRUN
DQ�DVVHPEO\�RI�SLSHV�DQG�ILWWLQJV

����
SRLQW�RI�GHOLYHU\
WKH�SRLQW�RI�WUDQVIHU�RI�RZQHUVKLS�RI�JDV�IURP�VXSSOLHU�WR�WKH�FXVWRPHU

127( 7KLV�FDQ�EH�DW�D�YDOYH�RU�DW�WKH�PHWHU�RXWOHW�FRQQHFWLRQ�

����
SUHFRPPLVVLRQLQJ
D�VHULHV�RI�DFWLYLWLHV��LQFOXGLQJ�FOHDQLQJ�DQG�SRVVLEOH�GU\LQJ��H[HFXWHG�SULRU�WR�SLSHOLQH�FRPPLVVLRQLQJ

����
SUHVVXUH
WKH�JDXJH�SUHVVXUH�RI�WKH�IOXLG�LQVLGH�WKH�V\VWHP��PHDVXUHG�LQ�VWDWLF�FRQGLWLRQV
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����
SUHVVXUH�FRQWURO�V\VWHP
D�FRPELQHG�V\VWHP�LQFOXGLQJ�SUHVVXUH�UHJXODWLQJ��SUHVVXUH�VDIHW\�DQG�HYHQWXDOO\�SUHVVXUH�UHFRUGLQJ�DQG�DODUP
V\VWHPV

����
SUHVVXUH�UHJXODWLQJ�V\VWHP
WKH�V\VWHP�ZKLFK�HQVXUHV�WKDW�D�SUHVVXUH�LV�PDLQWDLQHG�DW�WKH�RXWOHW�V\VWHP�ZLWKLQ�UHTXLUHG�OLPLWV

����
SUHVVXUH�VDIHW\�V\VWHP
D�V\VWHP�ZKLFK��LQGHSHQGHQW�RI�WKH�SUHVVXUH�UHJXODWLQJ�V\VWHP��HQVXUHV�WKDW�WKH�RXWOHW�SUHVVXUH�RI�WKH�UHJXODWRU
GRHV�QRW�H[FHHG�WKH�SUHVHW�YDOXH

����
UHFRPPLVVLRQLQJ
WKH�DFWLYLWLHV�UHTXLUHG�WR�SXW�D�GHFRPPLVVLRQHG�SLSHOLQH��DVVRFLDWHG�VWDWLRQV�DQG�HTXLSPHQW�LQWR�VHUYLFH�DJDLQ

����
VSHFLDO�FURVVLQJ
D�SRLQW�DW�ZKLFK�WKH�SLSHOLQH�KDV�WR�SDVV�D�VSHFLDO�IHDWXUH

(;$03/( 0DMRU�URDG��UDLOZD\��ULYHU��FDQDO��G\NH�

����
VWDWLRQ
D�SODQW�RU�IDFLOLW\�IRU�WKH�RSHUDWLRQ�DQG�RU�SURFHVVLQJ�RI�JDV�VXSSO\�V\VWHPV

����
VWUHQJWK�WHVW
D�VSHFLILF�SURFHGXUH�WR�YHULI\�WKDW�WKH�SLSHZRUN�DQG�RU�VWDWLRQ�PHHWV�WKH�UHTXLUHPHQWV�IRU�PHFKDQLFDO�VWUHQJWK

����
VWUHQJWK�WHVW�SUHVVXUH
673
WKH�SUHVVXUH�DSSOLHG�WR�D�V\VWHP�GXULQJ�VWUHQJWK�WHVWLQJ

����
WHVW�SUHVVXUH
73
WKH�SUHVVXUH�WR�ZKLFK�WKH�JDV�VXSSO\�V\VWHP�LV�VXEMHFWHG�WR�HQVXUH�WKDW�LW�FDQ�RSHUDWH�VDIHO\

����
WLJKWQHVV�WHVW
D�VSHFLILF�SURFHGXUH�WR�YHULI\�WKDW�WKH�SLSHZRUN�DQG�RU�VWDWLRQ�PHHWV�WKH�UHTXLUHPHQWV�IRU�OHDN�WLJKWQHVV

����
WLJKWQHVV�WHVW�SUHVVXUH
7KH�SUHVVXUH�DSSOLHG�WR�D�V\VWHP�GXULQJ�WLJKWQHVV�WHVWLQJ

����
YROXPH�XQGHU�QRUPDO�FRQGLWLRQV
D�TXDQWLW\�RI�JDV�ZKLFK�LQ�WKH�GU\�VWDWH�RFFXSLHV�D�YROXPH�RI���P��DW�DWPRVSKHULF�SUHVVXUH�����������EDU�DEVROXWH�
DW�D�WHPSHUDWXUH�RI����&

����
YROXPH�XQGHU�VWDQGDUG�FRQGLWLRQV
D�TXDQWLW\�RI�JDV�ZKLFK�LQ�WKH�GU\�VWDWH�RFFXSLHV�D�YROXPH�RI���P��DW�DWPRVSKHULF�SUHVVXUH�����������EDU�DEVROXWH�
DW�D�WHPSHUDWXUH�RI�����&
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�� 4XDOLW\�V\VWHP

7KH�OLIH�RI�D�SLSHOLQH�IRU�WUDQVPLVVLRQ�RI�JDV�FDQ�EH�GLYLGHG�LQWR�WKUHH�SKDVHV�

± WKH�GHVLJQ�

± WKH�FRQVWUXFWLRQ�DQG�WHVWLQJ�

± WKH�RSHUDWLRQ�DQG�PDLQWHQDQFH�

$�TXDOLW\�V\VWHP�VKRXOG�EH�DSSOLHG�WR�WKH�GHVLJQ��FRQVWUXFWLRQ��WHVWLQJ��RSHUDWLRQ�DQG�PDLQWHQDQFH�DFWLYLWLHV�LQ
DFFRUGDQFH�ZLWK�WKLV�VWDQGDUG�

5HIHUHQFH�PD\�EH�PDGH�WR�WKH�(1�,62������VHULHV�RI�VWDQGDUGV�RU�WR�HTXLYDOHQW�TXDOLW\�DVVXUDQFH�V\VWHPV�

$IWHU�WKH�SLSHOLQH�KDV�EHHQ�FRPPLVVLRQHG��WKH�LQWHJULW\�VKRXOG�EH�PDLQWDLQHG�E\�D�SUHFLVHO\�GHILQHG�SURJUDPPH�RI
RSHUDWLRQ��PDLQWHQDQFH�DQG�FRQGLWLRQ�PRQLWRULQJ��D�SLSHOLQH�LQWHJULW\�PDQDJHPHQW�V\VWHP��

&RPSHWHQW�SHUVRQQHO�FDSDEOH�RI�DVVHVVLQJ�WKH�TXDOLW\�RI�WKH�ZRUN�ZLWKLQ�WKH�VFRSH�RI�WKLV�VWDQGDUG�VKDOO�EH
HPSOR\HG�LQ�DOO�DFWLYLWLHV�LQ�WKH�GHVLJQ��FRQVWUXFWLRQ��WHVWLQJ�DQG�RSHUDWLQJ�SKDVHV�

�� 6DIHW\�DQG�WKH�HQYLURQPHQW

���� ,QWURGXFWLRQ

9DULRXV�VDIHW\�PHDVXUHV�DUH�UHTXLUHG�WR�HQVXUH�D�VDIH�SLSHOLQH��0HDVXUHV�WKDW�DUH�DSSURSULDWH�WR�WKH�VSHFLILF
FLUFXPVWDQFHV�VKDOO�EH�DGRSWHG�

���� $SSURSULDWH�VDIHW\�PHDVXUHV

3RVVLEOH�PHDVXUHV�WR�HQVXUH�VDIHW\�LQ�GHVLJQ��FRQVWUXFWLRQ�DQG�RSHUDWLRQ�DUH�OLVWHG�EHORZ��7KH�OLVW�LV�QRW�LQWHQGHG
WR�EH�H[KDXVWLYH�QRU�ZLOO�LW�EH�QHFHVVDU\�WR�LQFRUSRUDWH�DOO�WKH�PHDVXUHV�RQ�HDFK�RFFDVLRQ�

:KHQ�VHOHFWLQJ�PHDVXUHV��FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�WKH�VDIHW\�DQG�HQYLURQPHQWDO�FRQGLWLRQV�H[LVWLQJ�DW�WKH
WLPH�RI�FRQVWUXFWLRQ�IRU�ZKLFK�ILUP�GHWDLOV�DUH�NQRZQ�

± $�FRQWURO�]RQH�VKRXOG�EH�HVWDEOLVKHG�WR�FRQWURO�DOO�WKLUG�SDUW\�DFWLYLWLHV�LQ�RUGHU�WR�VDIHJXDUG�WKH�SLSHOLQH
DJDLQVW�LQWHUIHUHQFH�

± ,I�D�V\VWHP�RI�DUHD�FODVVLILFDWLRQ�LV�XVHG��GHVLJQ�IDFWRUV�VKRXOG�EH�FKRVHQ�UHOHYDQW�WR�WKH�FODVVLILFDWLRQ
OHYHOV�

7KLV�GHVLJQ�IDFWRU�PD\�EH�LQFUHDVHG�LI�DGGLWLRQDO�PHDVXUHV�DUH�WDNHQ�DJDLQVW�WKLUG�SDUW\�LQWHUIHUHQFH��IRU
OLPLWDWLRQ�RQ�WKH�GHVLJQ�IDFWRU�UHIHUHQFH�LV�PDGH�WR������

± 7KH�URXWH�RI�WKH�SLSHOLQH�VKRXOG�EH�DW�DQ�DSSURSULDWH�GLVWDQFH�IURP�EXLOGLQJV��7KH�GLVWDQFH�VKRXOG�EH�IL[HG
E\�WKH�SDUWLFXODU�SDUDPHWHUV�DQG�RU�QDWLRQDO�UHTXLUHPHQWV�

± )RU�KLJK�VWUHQJWK�SLSH�VWHHOV��DSSURSULDWH�WRXJKQHVV�SURSHUWLHV�IRU�IUDFWXUH�DUUHVW�FDSDELOLW\�VKRXOG�EH
VHOHFWHG�

± 7KH�PLQLPXP�GHSWK�IRU�WKH�SLSHOLQH�VKDOO�EH�JUHDWHU�WKDQ�WKDW�RI�QRUPDO�DJULFXOWXUDO�KRUWLFXOWXUDO�DFWLYLWLHV
H[SHFWHG�LQ�WKH�DUHD��7KH�SUREDELOLW\�RI�WKLUG�SDUW\�LQWHUIHUHQFH�WR�WKH�SLSHOLQH�ZLOO�GHFUHDVH�LI�D�GHSWK
JUHDWHU�WKDQ�WKH�PLQLPXP�VSHFLILHG�LQ�����LV�DGRSWHG�

± $GGLWLRQDO�IRUPV�RI�PHFKDQLFDO�SURWHFWLRQ�FDQ�UHGXFH�LQWHUIHUHQFH�E\�WKLUG�SDUW\�DFWLYLW\��'HVLJQHUV�VKDOO
FDUHIXOO\�VHOHFW�WKH�IRUPV�RI�WKH�DGGLWLRQDO�SURWHFWLRQ�WR�PLQLPL]H�DQ\�DGYHUVH�HIIHFWV�RQ�WKH�HIILFLHQF\�RI�WKH
FDWKRGLF�SURWHFWLRQ�

± 7KH�URXWH�RI�WKH�SLSHOLQH�VKRXOG�EH�LGHQWLILHG�E\�D�ORFDWLQJ�V\VWHP�VXFK�DV�PDUNHUV�

± 3LSHOLQH�VDIHW\�FDQ�IXUWKHU�EH�LQFUHDVHG�E\�HQVXULQJ�DQ�DGHTXDWH�IUHTXHQF\�RI�VXUYHLOODQFH�
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��� 5RXWLQJ�FRQVLGHUDWLRQV

������ ,QWURGXFWLRQ

6DIHW\��HQYLURQPHQWDO�DQG�WHFKQLFDO�FRQVLGHUDWLRQV�DUH�WKH�SULPDU\�IDFWRUV�JRYHUQLQJ�WKH�SLSHOLQH�URXWH�

7KH�VKRUWHVW�URXWH�QHHG�QRW�WR�EH�WKH�PRVW�VXLWDEOH��3K\VLFDO�DQG�HQYLURQPHQWDO�REVWDFOHV��KLJK�YROWDJH�FDEOHV
DQG�LQVWDOODWLRQV�DQG�RWKHU�IDFWRUV�VKDOO�EH�FRQVLGHUHG�

7KH�IDFWRUV�FDQ�EH�EURDGO\�VHSDUDWHG�LQWR�DERYH�JURXQG��WRSRJUDSKLFDO��DQG�EHORZ�JURXQG��VXEWHUUDQHDQ��IDFWRUV�
,W�LV�XVXDOO\�FRQYHQLHQW�WR�FRQVLGHU�ERWK�QDWXUDO�DQG�PDQ�PDGH�IHDWXUHV�XQGHU�WKHVH�WZR�KHDGLQJV�

����� 6XUYH\V

$Q�HVVHQWLDO�SUHOXGH�WR�SLSHOLQH�SURMHFWV�LV�WR�DFTXLUH�IURP�UHFRUGV��PDSV�DQG�SK\VLFDO�VXUYH\�D�VHW�RI�GDWD�WKDW�LV
UHOHYDQW�IRU�WKH�GHVLJQ��FRQVWUXFWLRQ�DQG�VDIH�DQG�UHOLDEOH�RSHUDWLRQ�RI�WKH�SLSHOLQH��7KH�DGRSWLRQ�RI�D�SUHOLPLQDU\
URXWH�VKDOO�EH�SUHFHGHG�E\�D�GHVN�VWXG\��PDNLQJ�XVH�RI�DOO�DYDLODEOH�LQIRUPDWLRQ�

%HIRUH�D�URXWH�LV�ILQDOO\�DGRSWHG�IRU�FRQVWUXFWLRQ��D�SK\VLFDO�VXUYH\�VKDOO�EH�PDGH��DLGHG�DV�QHFHVVDU\�E\�DHULDO
SKRWRJUDSK\��VRLO�VXUYH\V��XQGHUZDWHU�REVHUYDWLRQ�DQG�D�UHYLHZ�RI�JHRJUDSKLFDO��JHRWHFKQLFDO��WRSRJUDSKLFDO�DQG
HQYLURQPHQWDO�IHDWXUHV��DV�ZHOO�DV�VDIHW\�UHODWHG�DVSHFWV�LQ�FRQQHFWLRQ�ZLWK�RWKHU�DFWLYLWLHV�DORQJ�WKH�SLSHOLQH
URXWH��7KH�URXWH�VXUYH\�VKDOO�FRYHU�D�VXIILFLHQW�ZLGWK�DQG�EH�VXIILFLHQWO\�DFFXUDWH�WR�LGHQWLI\�IHDWXUHV�WKDW�FRXOG
DGYHUVHO\�LQIOXHQFH�WKH�LQVWDOODWLRQ�DQG�RSHUDWLRQ�RI�WKH�SLSHOLQH�

����� (QYLURQPHQWDO�LPSDFW

7KH�SODQQLQJ�RI�DQ\�SURSRVHG�SLSHOLQH�URXWH�VKDOO�EH�DSSURDFKHG�V\VWHPDWLFDOO\�WR�LGHQWLI\�DQG�UHFRUG
HQYLURQPHQWDO�LVVXHV�ZKLFK�FRXOG�EH�DIIHFWHG��'HWDLOHG�DVVHVVPHQWV�PD\�QHHG�WR�EH�XQGHUWDNHQ�WR�DVFHUWDLQ�WKH
LPSDFW�RI�WKH�SLSHOLQH�RQ�HQYLURQPHQWDOO\�VHQVLWLYH�DUHDV��$PRQJ�HQYLURQPHQWDO�IDFWRUV�WR�EH�FRQVLGHUHG�LQ
VHOHFWLQJ�URXWH�DQG�VWDWLRQ�ORFDWLRQV��FDUH�VKDOO�EH�WDNHQ�WR�LGHQWLI\�WKH�SRVVLEOH�HIIHFWV�RQ�WKH�IROORZLQJ�

± DUHDV�RI�RXWVWDQGLQJ�QDWXUDO�EHDXW\�

± DQFLHQW�PRQXPHQWV��DUFKDHRORJLFDO�DQG�RUQDPHQWDO�VLWHV�

± QDWXUDO�UHVRXUFHV��VXFK�DV�ZDWHU�FDWFKPHQW�DUHDV��IRUHVWU\�

± IORUD�DQG�IDXQD�

$OVR�WKH�IROORZLQJ�DVSHFWV�VKDOO�EH�FRQVLGHUHG�

± WKH�UHGXFWLRQ�RI�QRLVH�DQG�YLEUDWLRQ�

± WKH�DYRLGDQFH�RI�RGRXU�DQG�GXVW�DQG�GHWHULRUDWLRQ�RI�DLU�TXDOLW\�

2WKHU�FRQVLGHUDWLRQV�DSSO\LQJ�WR�SLSHOLQHV�ODLG�XQGHU�LQODQG�ZDWHU�FRXUVHV�LQFOXGH�

± WKH�XQGHUZDWHU�HQYLURQPHQW�

± XQGHUZDWHU�GHYHORSPHQW�

± EHG�FRQGLWLRQV�

����� *URXQG�FRQGLWLRQV

7KH�IROORZLQJ�JURXQG�FRQGLWLRQV�VKDOO�EH�FRQVLGHUHG�DQG�FDUHIXOO\�LQYHVWLJDWHG�GXULQJ�WKH�URXWH�SODQQLQJ�VWDJH�

± DUHDV�RI�JHRWHFKQLFDO�LQVWDELOLW\��LQFOXGLQJ�IDXOWV�DQG�ILVVXULQJ�

± VRIW�RU�ZDWHUORJJHG�JURXQG�

± FRUURVLYH�QDWXUH�RI�WKH�VRLO�

± URFN�DQG�KDUG�JURXQG�

± IORRG�SODLQV�

± DUHDV�ZLWK�KLJK�VHLVPLF�ULVN�

± PRXQWDLQRXV�DUHDV�

± H[LVWLQJ�RU�SRWHQWLDO�DUHDV�RI�ODQG�VOLSSDJH��VXEVLGHQFH�DQG�GLIIHUHQWLDO�VHWWOHPHQW�
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± PLQLQJ�DUHDV�DQG�TXDUU\LQJ�

± LQILOO�ODQG�DQG�ZDVWH�GLVSRVDO�VLWHV��LQFOXGLQJ�WKRVH�FRQWDPLQDWHG�E\�GLVHDVH�RU�UDGLRDFWLYLW\�

,I�DQ\�RI�WKHVH�FRQGLWLRQV�DUH�H[SHFWHG�GXULQJ�WKH�OLIHWLPH�RI�WKH�SLSHOLQH��PRQLWRULQJ�RI�WKHVH�DVSHFWV�VKDOO�EH
LQFRUSRUDWHG�LQWR�WKH�UHJXODU�VXUYHLOODQFH�SURFHGXUHV��7KLV�FDQ�LQFOXGH�PHDVXUHPHQW�RI�ORFDO�JURXQG�PRYHPHQWV
DQG�FKDQJHV�LQ�SLSHOLQH�VWUHVVHV�

��� /LQHYDOYH�VSDFLQJ

3LSHOLQH�V\VWHPV�VKRXOG�EH�VHFWLRQDOL]HG�XVLQJ�OLQHYDOYHV�

,Q�GHWHUPLQLQJ�WKH�VSDFLQJ�RI�OLQHYDOYHV��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�RSHUDWLQJ�SUHVVXUH��SLSHOLQH�GLDPHWHU�
WLPH�WDNHQ�WR�DUULYH�DW�WKH�YDOYH�VLWH��WKH�QHHG�IRU�OLQHYDOYHV�IRU�RSHUDWLRQDO�SXUSRVHV��WKH�SRVLWLRQ�RI�WKH�QHDUHVW
RIIWDNHV�DQG�RWKHU�H[LVWLQJ�YDOYHV�

� 3UHVVXUH�VDIHW\

��� 3UHVVXUH�OHYHOV

6WUHVV�DQG�VWUDLQ�FDOFXODWLRQV�RQ�WKH�SLSHOLQH�GXULQJ�WKH�GHVLJQ�SKDVH�VKDOO�EH�EDVHG�RQ�WKH�GHVLJQ�SUHVVXUH��'3�
RI�WKH�SLSHOLQH�

7KH�SLSHOLQH�VKDOO�EH�SUHVVXUH�WHVWHG�DIWHU�FRQVWUXFWLRQ�DQG�SULRU�WR�RSHUDWLRQ��7KH�WHVW�SUHVVXUH��73��VKDOO�EH
FKRVHQ�LQ�DFFRUGDQFH�ZLWK�����

7KH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��VKDOO�QRW�H[FHHG�WKH�GHVLJQ�SUHVVXUH��'3��

���� 1RUPDO�RSHUDWLRQ

$�SUHVVXUH�FRQWURO�V\VWHP�VKDOO�EH�SURYLGHG�WR�HQVXUH�WKDW��GXULQJ�QRUPDO�RSHUDWLRQ��WKH�VXVWDLQHG�RSHUDWLQJ
SUHVVXUH�GRHV�QRW�H[FHHG�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��DW�DQ\�SRLQW�LQ�WKH�SLSHOLQH��7KH�SUHVVXUH
UHJXODWRUV�VKDOO�EH�VL]HG�IRU�WKH�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�H[SHFWHG�

7KH�VXVWDLQHG�RSHUDWLQJ�SUHVVXUH�LV�WKH�PD[LPXP�VHW�SUHVVXUH�IRU�WKH�SUHVVXUH�UHJXODWLRQ�GHYLFHV��+RZHYHU�
ZKHQ�RSHUDWLQJ�DW�RU�QHDU�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��WKLV�SUHVVXUH�PD\�EH�H[FHHGHG�E\�QR�PRUH�WKDQ
�������RI�LWV�YDOXH�GXH�WR�WKH�YDULDWLRQV�RI�SUHVVXUH�UHJXODWLRQ�GHYLFHV�

���� 5HTXLUHPHQWV�IRU�LQVWDOODWLRQ�RI�SUHVVXUH�VDIHW\�GHYLFHV

7KURXJKRXW�D�JDV�VXSSO\�V\VWHP��SUHVVXUH�FDQ�EH�UHGXFHG�RU�LQFUHDVHG�DW�RQH�RU�PRUH�VWDWLRQV�

$SDUW�IURP�SUHVVXUH�UHJXODWLRQ�GHYLFHV��FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�VDIHW\�GHYLFHV�ZKLFK�SURWHFW�WKH
GRZQVWUHDP�SLSHOLQH�VHFWLRQ�DJDLQVW�IDLOXUH�RI�WKH�SUHVVXUH�UHJXODWLRQ�V\VWHP��,I�LQVWDOOHG��WKH�VDIHW\�GHYLFH�VKDOO
RSHUDWH�LQGHSHQGHQWO\�RI�WKH�DFWLYH�SUHVVXUH�UHJXODWLRQ�GHYLFH�

$Q�LQFLGHQWDO�SUHVVXUH�ULVH�LV�DFFHSWDEOH�SURYLGHG�V\VWHPV�H[LVW�WR�DXWRPDWLFDOO\�OLPLW�WKH�H[WHQW�RI�WKH�H[FHVV�WR
�����DERYH�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��D�ORZHU�YDOXH�PD\�EH�VHOHFWHG�IRU�WKLV�SUHVVXUH��ZKLFK�LV�WKH
PD[LPXP�LQFLGHQWDO�SUHVVXUH�RU�0,3���7KH�PD[LPXP�RSHUDWLQJ�SUHVVXUH�VKDOO�QRW�EH�H[FHHGHG�IRU�ORQJHU�WKDQ�LV
VWULFWO\�QHFHVVDU\�WR�FKHFN�WKH�PDOIXQFWLRQ�DQG�WR�UHVHW�WKH�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��7KH�VDIHW\�GHYLFH�V��VKDOO
EH�VHW�VXFK�WKDW�WKH�PD[LPXP�LQFLGHQWDO�SUHVVXUH�LV�QRW�H[FHHGHG��VHH�)LJXUH����

7KH�LQVWDOODWLRQ�RI�SUHVVXUH�VDIHW\�GHYLFHV�IRU�SUHVVXUH�UHJXODWLQJ�V\VWHPV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(1������
DQG�IRU�FRPSUHVVRU�VWDWLRQV�LQ�DFFRUGDQFH�ZLWK�(1�������

��� 3LSHOLQH�ZLWK�'3�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�KRRS�VWUHVV�HTXDO�WR�RU�OHVV�WKDQ�����5W����

)RU�SLSHOLQHV�ZLWK�D�GHVLJQ�SUHVVXUH�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�D�KRRS�VWUHVV�OHYHO�DW�WKH�GHVLJQ�SUHVVXUH�
FDOFXODWHG�DFFRUGLQJ�WR�WKH�IRUPXOD�LQ������HTXDO�WR�RU�OHVV�WKDQ������VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK��5W��������WKH
LQFLGHQWDO�SUHVVXUH�ULVH�UHIHUUHG�WR�LQ�����PD\�EH�LQFUHDVHG�WR�������DERYH�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH�
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��� 3LSHOLQH�ZLWK�'3�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�KRRS�VWUHVV�HTXDO�WR�RU�OHVV�WKDQ�����5W����

3LSHOLQHV�ZLWK�D�GHVLJQ�SUHVVXUH�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�D�KRRS�VWUHVV�OHYHO�DW�WKH�GHVLJQ�SUHVVXUH�
FDOFXODWHG�DFFRUGLQJ�WR�WKH�IRUPXOD�LQ������HTXDO�WR�RU�OHVV�WKDQ������VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK��5W�������PD\
EH�GHVLJQHG�DQG�RSHUDWHG�LQ�DFFRUGDQFH�ZLWK�(1���������DQG�(1����������+RZHYHU��FRQVWUXFWLRQ�DQG�WHVWLQJ
VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKLV�VWDQGDUG�
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)LJXUH�����*XLGH�WR�SUHVVXUH�OLPLWLQJ�V\VWHPV
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� 'HVLJQ

���� *HQHUDO

����� 'HVLJQ�SULQFLSOHV

7KH�GHVLJQ�RI�WKH�SLSHOLQH�VKDOO�OHDG�WR�D�VDIH�V\VWHP�IRU�WUDQVPLVVLRQ�RI�JDV�

7KH�GHVLJQ�VKDOO�FRQVLGHU�DOO�WHFKQLFDO�LVVXHV�WRJHWKHU�ZLWK�WKH�HQYLURQPHQWDO�DQG�VDIHW\�DVSHFWV�

7KH�GHVLJQ�VKDOO�WDNH�LQWR�DFFRXQW�WKH�FRQWUROOHG�UHOHDVH�RI�JDV�RU�RWKHU�PDWHULDOV�GXULQJ�FRQVWUXFWLRQ��RSHUDWLRQ�RU
PDLQWHQDQFH�RI�WKH�SLSHOLQH�

7KH�GHVLJQ�SULQFLSOHV�VKDOO�EH�GRFXPHQWHG�WRJHWKHU�ZLWK�SURFHGXUHV�LQ�WKH�GHVLJQ�UHSRUW��VHH������

����� %DVLV�RI�GHVLJQ

��������3LSHOLQH

7KH�SLSHOLQH�VKDOO�EH�OHDN�WLJKW�DQG�VKDOO�KDYH�WKH�QHFHVVDU\�UHVLVWDQFH�WR�VDIHO\�ZLWKVWDQG�DOO�WKH�IRUFHV�WR�ZKLFK
LW�LV�H[SHFWHG�WR�EH�H[SRVHG�GXULQJ�FRQVWUXFWLRQ��WHVWLQJ�DQG�RSHUDWLRQ�

7KH�SLSHOLQH�FRQVLVWV�RI�SLSHOLQH�VHFWLRQV��VHH�H[DPSOH����DQG�VWDWLRQV��VHH�H[DPSOH�����'XULQJ�WKH�GHVLJQ�SKDVH
WKHVH�SDUWV�RI�WKH�SLSHOLQH�FDQ�EH�FRQVLGHUHG�VHSDUDWHO\��DV�ORQJ�DV�WKH�LQWHUDFWLRQ�RI�IRUFHV�EHWZHHQ�WKH
FRQQHFWHG�SDUWV�LV�DOVR�FRQVLGHUHG�

(;$03/(6�� %XULHG��VXEPHUJHG��DERYH�JURXQG��WUHQFKOHVV�

(;$03/(6�� &RPSUHVVLRQ��SUHVVXUH�UHJXODWLQJ��PHWHULQJ�

&URVVLQJV�ZLWK�UDLOZD\V��PDMRU�URDGV�DQG�ZDWHUZD\V�VKDOO�EH�GHVLJQHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�RZQHUV�DQG�RU
DXWKRULWLHV�

)RU�FURVVLQJV�ZLWK�G\NHV�DQG�IORRG�GHIHQFHV�H[WUD�PHDVXUHV�FDQ�EH�UHTXLUHG�WR�SUHYHQW�SRVVLEOH�IORRGLQJ�RI�WKH
KLQWHUODQG�

������� 3LSHOLQH�VHFWLRQV

3LSHOLQH�VHFWLRQV�VKDOO�EH�VXSSRUWHG��DQFKRUHG�RU�EXULHG�VXFK�WKDW��GXULQJ�LWV�OLIHWLPH��WKH�SLSHOLQH�VHFWLRQ�ZLOO�QRW
PRYH�ZLWK�UHVSHFW�WR�LWV�LQVWDOOHG�SRVLWLRQ��H[FHSW�IRU�SHUPLWWHG�GLVSODFHPHQW�GXH�WR�SUHVVXUH�ORDGV��WKHUPDO�ORDGV
DQG�GLVSODFHPHQWV�H[SHFWHG�DIWHU�LQVWDOODWLRQ�

,I�D�VXEPHUJHG�SLSHOLQH�VHFWLRQ�LV�QRW�EXULHG��FRYHUHG�RU�DQFKRUHG��WKH�SLSHZRUN
V�RZQ�ZHLJKW�XQGHU�DOO�FRQGLWLRQV�
ZKHWKHU�HPSW\��ILOOHG�ZLWK�PHGLXP�RU�ILOOHG�ZLWK�WHVW�PHGLXP��VKDOO�EH�VXFK�DV�WR�JXDUDQWHH�KRUL]RQWDO�DQG�YHUWLFDO
VWDELOLW\�GXULQJ�ERWK�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLQJ�SKDVHV�

127( 7KH�GHVLJQ�SUHVVXUH�DQG�GLDPHWHU�UHTXLUHG�IRU�D�SLSHOLQH�DUH�GHWHUPLQHG�E\�JDVIORZ�UHTXLUHPHQWV�DQG
HFRQRPLFV�DQG�WKLV�GHWHUPLQDWLRQ�IDOOV�RXWVLGH�WKH�VFRSH�RI�WKLV�VWDQGDUG�

,QLWLDO�GHVLJQ�WR�GHWHUPLQH�WKH�ZDOO�WKLFNQHVV�RI�WKH�SLSHOLQH�VHFWLRQ�LV�EDVHG�RQ�LQWHUQDO�SUHVVXUH�DQG�D�GHVLJQ
IDFWRU��$GGLWLRQDO�PHDVXUHV�FDQ�EH�UHTXLUHG�WR�SURYLGH�SURWHFWLRQ�DJDLQVW�WKLUG�SDUW\�LQWHUIHUHQFH�DV�UHIHUUHG�WR�LQ
����

:KHUH�D�VHFWLRQ�RI�WKH�SLSHOLQH�SDVVHV�WKURXJK�DUHDV�ZKLFK�FDQ�LPSRVH�VLJQLILFDQW�H[WHUQDO�ORDGV��LW�LV�QHFHVVDU\
IRU�D�PRUH�FRPSUHKHQVLYH�GHVLJQ�SURFHVV�WR�EH�IROORZHG�DV�VHW�RXW�LQ������7R�GHFLGH�ZKHWKHU�WKHVH�DGGLWLRQDO
UHTXLUHPHQWV�DUH�QHFHVVDU\��DQ�DQDO\VLV�RI�DOO�H[SHFWHG�IRUFHV�VKDOO�EH�XQGHUWDNHQ�RU�UHIHUHQFH�PDGH�WR�D
SUHYLRXV�DQDO\VLV�XQGHUWDNHQ�IRU�D�VLPLODU�SLSHOLQH�
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������� 6WDWLRQ�SLSHZRUN

7KH�SUHVVXUH�VWUHQJWK�RI�VWDWLRQ�SLSHZRUN�VKRXOG�EH�DFKLHYHG�E\�VHOHFWLQJ�VXLWDEOH�SLSH�DQG�FRPSRQHQWV�IURP�D
OLPLWHG�UDQJH�RI�SUHVVXUH�UDWLQJV�

%HFDXVH�VWDWLRQ�SLSHZRUN��HLWKHU�EXULHG�RU�DERYH�JURXQG��LV�RIWHQ�VXEMHFW�WR�JUHDWHU�H[WHUQDO�IRUFHV�GXH�WR
WHPSHUDWXUH��YLEUDWLRQ�DQG�UHVWUDLQW�IRUFHV�WKDQ�WKH�WUDQVPLVVLRQ�SLSHOLQH��LW�FDQ�EH�QHFHVVDU\�WR�LPSRVH�DGGLWLRQDO
UHTXLUHPHQWV�

��� :DOO�WKLFNQHVV�GHWHUPLQDWLRQ

,I�QR�DGGLWLRQDO�UHTXLUHPHQWV�DUH�LPSRVHG��IRU�VWUDLJKW�SLSH�WKH�PLQLPXP�ZDOO�WKLFNQHVV�WR�ZLWKVWDQG�WKH�LQWHUQDO
SUHVVXUH�LV�FDOFXODWHG�DV�IROORZV�

ZLWK�WKH�UHTXLUHPHQW�

ZKHUH�
7PLQ LV�WKH�FDOFXODWHG PLQLPXP�ZDOO�WKLFNQHVV��LQ

PLOOLPHWUHV��PP��
'3 LV�WKH�GHVLJQ�SUHVVXUH��LQ�EDU�
' LV�WKH�RXWVLGH�GLDPHWHU�RI�WKH�SLSH�LQ�DFFRUGDQFH�ZLWK�(1����������LQ�PLOOLPHWUHV��PP��

,I�'L�LV�SUHVHW��'�VKDOO�HTXDO�'L����7PLQ��'L�EHLQJ�WKH�LQVLGH�GLDPHWHU�LQ�PLOOLPHWUHV��PP��

S LV�WKH�KRRS�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���
IR LV�WKH�GHVLJQ�IDFWRU�
5W����� � LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�WKH�GHVLJQ�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH

PLOOLPHWUH��1�PP���
7HPSHUDWXUH�OHVV�WKDQ�RU�HTXDO�WR�����& 5W����� �� �5W����

7HPSHUDWXUH�RYHU�����& WKH�YDOXH�RI�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK
KDV�WR�EH�FRUUHFWHG�IRU�WKH�WHPSHUDWXUH

5W���� LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�DPELHQW�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH
PLOOLPHWUH��1�PP����UHI��(1����������

7KH�PD[LPXP�GHVLJQ�IDFWRU��IR��IRU�LQWHUQDO�SUHVVXUH�WR�EH�XVHG�IRU�WKH�SLSHOLQH�VHFWLRQ�LQ�TXHVWLRQ�LV�DV�IROORZV�

± XQGHUJURXQG�VHFWLRQV��H[FHSW�VWDWLRQV ������

± SLSHOLQHV�LQ�WXQQHOV�FRQWLQXRXVO\�VXSSRUWHG ������

± VWDWLRQV �������D
D ZLWK�WKH�IXUWKHU�ZDOO�WKLFNQHVV�UHTXLUHPHQWV�LQ������

127( 7KH�ZDOO�WKLFNQHVV�WR�EH�VSHFLILHG�DFFRUGLQJ�WR�(1���������LV�WKH�FDOFXODWHG�PLQLPXP�ZDOO�WKLFNQHVV�SOXV�WKH
VSHFLILHG�XQGHU�ZDOO�WKLFNQHVV�WROHUDQFH�

)RU�EHQGV�DQG�HOERZV�WKH�PLQLPXP�ZDOO�WKLFNQHVV�WR�ZLWKVWDQG�WKH�LQWHUQDO�SUHVVXUH�LV�FDOFXODWHG�DFFRUGLQJ
WR��������

���� ��������$GGLWLRQDO�GHVLJQ�UHTXLUHPHQWV

����� )RUFHV
$�SLSHOLQH�VKDOO�EH�GHVLJQHG�VR�WKDW�LW�FDQ�ZLWKVWDQG�WKH�HIIHFWV�RI�WKH�SUHGLFWDEOH�IRUFHV�RQ�LW�UHVXOWLQJ�IURP�

± LQWHUQDO�SUHVVXUH�

± WKH�DQFKRULQJ�RU�EDFNILOOLQJ�RI�WKH�SLSHOLQH��URDG�DQG�UDLO�WUDIILF�DQG�ORDGV�QHFHVVDU\�IRU�WKH�LQVWDOODWLRQ�DQG
SUHVVXUH�WHVWLQJ�RI�WKH�SLSHOLQH�

± WKH�ZHLJKW�ORDGLQJ�LPSRVHG�GXULQJ�K\GURVWDWLF�WHVWLQJ�

± WKH�DWWDFKPHQW�RI�EUDQFK�FRQQHFWLRQV�

± WKH�DWWDFKPHQW�RI�QRQ�SUHVVXUH�FRQWDLQLQJ�FRPSRQHQWV�

�
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± WKH�DWWDFKPHQW�RI�QRQ�SUHVVXUH�FRQWDLQLQJ�FRPSRQHQWV�

± EXR\DQF\�

± DQ\�RWKHU�EXULHG�VWUXFWXUH�VXFK�DV�D�SLSHOLQH��JDV�PDLQ�RU�VHUYLFH�SLSHZRUN�

± HQYLURQPHQWDO�ORDGV�VXFK�DV�IORRGLQJ��LFH��VQRZ��ZLQG�

± VHWWOHPHQW�

± PLQLQJ�VXEVLGHQFH�

± IURVW�KHDYH�

± ODQGVOLGH�

± DUHDV�ZLWK�KLJK�VHLVPLF�ULVN�

± DUHDV�RI�IXWXUH�SODQQHG�LQFUHDVHV�LQ�VRLO�FRYHU��ORFDO�HPEDQNPHQWV��HWF��

± VRLO�HURVLRQ�

± DERYH�JURXQG�VHFWLRQV�

7KH�GHVLJQHU�VKDOO�WDNH�LQWR�DFFRXQW�DOO�RWKHU�FLUFXPVWDQFHV�WKDW�FDQ�UHTXLUH�FDOFXODWLRQV�WR�EH�FDUULHG�RXW�IRU�WKH
SLSHOLQH�VHFWLRQ�RU�WKH�VWDWLRQ�SLSHZRUN��VXFK�DV�

± KLJKHU�SLSH�WHPSHUDWXUH�DQG�RU�ODUJH�WHPSHUDWXUH�GLIIHUHQFHV�LQ�UHODWLRQ�WR�VSHFLDO�SLSH�FRQILJXUDWLRQV�

± DQ\�FLUFXPVWDQFHV�WKDW�FDQ�OHDG�WR�H[FHVVLYH�FRQVWUXFWLRQ�VHWWOHPHQW�GLIIHUHQFHV�DV�D�UHVXOW�RI�WKH
FRQVWUXFWLRQ�WHFKQLTXHV�HPSOR\HG�

± DERYH�JURXQG�SLSHOLQH�VHFWLRQV�ORFDOO\�VXSSRUWHG�

7KH�FDOFXODWLRQV�FRPSULVH�RI�DQ�DQDO\VLV�RI�WKH�ORDGV�DQG�GLVSODFHPHQWV�DQG�DQ�DQDO\VLV�RI�WKH�VWUHVVHV�DQG
VWUDLQV�ZKLFK�FDQ�RFFXU��7KH�GHJUHH�WR�ZKLFK�HDFK�RI�WKHVH�VWDJHV�LV�LQYROYHG�LQ�WKH�DQDO\VLV�GHSHQGV�RQ�WKH
FRPSOH[LW\�RI�WKH�GHVLJQ�DQG�WKH�SK\VLFDO�SDUDPHWHUV�RI�WKH�SLSHOLQH�VHFWLRQ�

:KHUH�WKH�DVVHVVPHQW�VKRZV�WKDW�DGGLWLRQDO�GHVLJQ�UHTXLUHPHQWV�VKRXOG�EH�LPSRVHG�RQ�WKH�VHFWLRQ�XQGHU
FRQVLGHUDWLRQ��DQ�HVWDEOLVKHG�PHWKRG�RI�DQDO\VLV�VKDOO�EH�XVHG�WR�GHWHUPLQH�WKH�VWUHVVHV�DQG�VWUDLQV�DQG�HIIHFWV�RI
DOO�ORDGLQJV�RQ�WKH�SLSHOLQH�VHFWLRQ�

����� 6RLO�HQJLQHHULQJ�GDWD�UHTXLUHG

,I�VXIILFLHQW�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�QDWXUH�RI�WKH�VRLO��WKH�DQDO\VLV�IRU�FHUWDLQ�SLSHOLQH�VHFWLRQV�FDQ�EH�EDVHG
RQ�W\SLFDO�VRLO�SDUDPHWHUV��ZKHUH�QHFHVVDU\�LQ�FRPELQDWLRQ�ZLWK�DGGLWLRQDO�VRLO�PHFKDQLFDO�LQYHVWLJDWLRQ��VXFK�DV
VRLO�VDPSOLQJ�RU�FRQH�SHQHWUDWLRQ�WHVWV�

,Q�WKH�FDVH�RI�VSHFLDO�VWUXFWXUHV�DQG�RU�ZLGHO\�YDU\LQJ�VRLO�SURSHUWLHV�RU�LQ�VLWXDWLRQV�ZKHUH�VXEVWDQWLDO�SHUPDQHQW
VRLO�GLVSODFHPHQWV�DUH�H[SHFWHG��WKHVH�SDUDPHWHUV�VKDOO�EH�HVWDEOLVKHG�RQ�WKH�EDVLV�RI�D�VRLO�DQDO\VLV�

����� 6WUXFWXUDO�PRGHOV�IRU�SLSHOLQH�VHFWLRQV

7KUHH�GLIIHUHQW�PRGHOV�FDQ�EH�XVHG�WR�DQDO\]H�ERWK�VXSSRUWHG��DERYH�JURXQG��SLSHOLQH�VHFWLRQV�VXEMHFWHG�WR
W\SLFDO�RSHUDWLQJ�ORDGV�DQG�EXULHG�SLSHOLQH�VHFWLRQV�LQ�WKH�FRQWH[W�RI�SLSH�VRLO�LQWHUDFWLRQ�SUREOHPV�

D�� SLSH�FRQVLGHUHG�DV�D�ULQJ��7KLV�PRGHO�LV�XVHG�IRU�FDOFXODWLQJ�WKH�FLUFXPIHUHQWLDO�VWUHVVHV�DQG�VWUDLQV�LQ
WKH�FURVV�VHFWLRQ�RI�WKH�SLSH�

E�� SLSH�FRQVLGHUHG�DV�D�EHDP��7KLV�PRGHO�LV�XVHG�IRU�FDOFXODWLQJ�WKH�ORQJLWXGLQDO�VWUHVVHV�DQG�VWUDLQV�LQ
WKH�SLSHOLQH�VHFWLRQV��8VLQJ�WKLV�PRGHO��WKH�UHDFWLRQ�IRUFHV�SHUSHQGLFXODU�WR�WKH�SLSH�FDQ�EH�XVHG�LQ�WKH
FDOFXODWLRQ�RI�VWUHVV�DQG�VWUDLQ�LQ�WKH�FURVV�VHFWLRQ�RI�WKH�SLSH�

F�� SLSH�FRQVLGHUHG�DV�D�VKHOO��3LSH�EHKDYLRXU�FDQ�EH�PRGHOOHG�SUHFLVHO\�XVLQJ�VKHOO�HOHPHQWV�LQ�ILQLWH
HOHPHQW�DQDO\VLV��7KLV�PRGHO�FDQ�EH�XVHG�WR�VROYH�SUREOHPV�RI�VWUHVV�FRQFHQWUDWLRQ�WR�FRPSRQHQWV��VXFK
DV�WHHV��EHQGV��QR]]OHV��VXSSRUWV��RU�ORFDO�EHKDYLRXU�RI�WKH�SLSH�ZDOO��ZULQNOLQJ��RYDOLW\��HWF��

)RU�EXULHG�SLSHOLQH�VHFWLRQV��WKH�SLSH�VRLO�LQWHUDFWLRQ�FDQ�EH�PRGHOOHG�HLWKHU�E\�ILQLWH�HOHPHQWV�RU�E\
VLPSOLILHG�PHWKRGV�
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��� $QDO\VLV�RI�VWUHVV�DQG�VWUDLQ

����� (ODVWLF�DQG�H[WHQGHG�HODVWLF�GHVLJQ

������� *HQHUDO

7KH�FDOFXODWLRQ�PHWKRG�LV�EDVHG�RQ�GHWHUPLQDWLRQ�RI�VWUHVVHV�FDXVHG�E\�ORDGV�GXULQJ�WKH�FRQVWUXFWLRQ�DQG
RSHUDWLRQ�SKDVHV��7KH�VWUHVVHV�DUH�FRPELQHG�WR�UHVXOWDQW�VWUHVVHV�� Y���1R�UHVXOWDQW�VWUHVV�VKDOO�H[FHHG�WKH
UHOHYDQW�DOORZDEOH�VWUHVV�

��������5HVXOWDQW�VWUHVV�� Y�

7KH�VWDWH�RI�VWUHVV�DW�DQ\�SRLQW�LV�FRPSOHWHO\�GHVFULEHG�E\�WKH�QRUPDO�VWUHVVHV� [�� \�DQG� ]�DQG�WKH�VKHDU

VWUHVVHV�t[��t\�DQG�t]�LQ�D�WUL�D[LDO�V\VWHP�ZLWK�PXWXDOO\�SHUSHQGLFXODU�D[HV�[��\�DQG�]�RU�E\�WKH�SULQFLSDO�VWUHVVHV
��� ��DQG� ��DQG�WKHLU�GLUHFWLRQV�

7KH�UHVXOWDQW�VWUHVV�LV�D�SDUDPHWHU�ZKLFK�LV�FRQVLGHUHG�WR�EH�FKDUDFWHULVWLF�RI�WKH�VWDWH�RI�VWUHVV�DW�D�SRLQW��7KH
UHVXOWDQW�VWUHVV�FDQ�EH�FDOFXODWHG�HLWKHU�E\�WKH�VKHDU�VWUHVV�K\SRWKHVLV�RU�WKH�\LHOG�FULWHULRQ�

$FFRUGLQJ�WR�WKH�VKHDU�VWUHVV�K\SRWKHVLV��WKLV�LV�� Y� � PD[��� PLQ

ZKHUH�

PD[ LV�WKH�PD[LPXP�SULQFLSDO�VWUHVV�LQ�RQH�RI�WKH�WKUHH�GLUHFWLRQV�
PLQ LV�WKH�PLQLPXP�SULQFLSDO�VWUHVV�LQ�RQH�RI�WKH�RWKHU�WZR�GLUHFWLRQV�

$FFRUGLQJ�WR�WKH�9RQ�0LVHV�+XEHU�+HQFN\�\LHOG�FULWHULRQ��WKH�UHVXOWDQW�VWUHVV�LV�JLYHQ�E\�

,Q�D�EL�D[LDO�V\VWHP�

+HUH��HLWKHU� ]� ���RU�PD\�EH�GLVUHJDUGHG�LQ�WHUPV�RI�DEVROXWH�YDOXH�FRPSDUHG�ZLWK� [�DQG� \�

7KLV�DOVR�DSSOLHV�WR�WKH�WZR�VKHDU�VWUHVVHV�FRPSDUHG�ZLWK�WKH�VKHDU�VWUHVV�XQGHU�FRQVLGHUDWLRQ�

$�EL�D[LDO�VWDWH�RI�VWUHVV�FDQ�EH�DVVXPHG�LQ�SLSHOLQH�VHFWLRQV�ZKLFK�FRQWDLQ�QR�DQFLOODULHV��EUDQFKHV��HWF�

������� $OORZDEOH�VWUHVV

8QGHU�ORDGLQJ�FRQGLWLRQV�ZKHUH�DOO�VWUHVVHV�DUH�FRQVLGHUHG�DV�SULPDU\�VWUHVVHV�DQG�WKH�FDOFXODWLRQ�LV�FDUULHG�RXW
ZLWK�FKDUDFWHULVWLF�YDOXHV�IRU�WKH�ORDGV��WKH�PD[LPXP�UHVXOWDQW�VWUHVV�VKDOO�QRW�H[FHHG�WKH�DOORZDEOH�VWUHVV�

7KH�DOORZDEOH�VWUHVV�LV�����5W����� �
7HPSHUDWXUH�OHVV�WKDQ�RU�HTXDO�WR�����& 5W����� �� �5W����

7HPSHUDWXUH�RYHU�����&� WKH�YDOXH�RI�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�KDV�WR�EH�FRUUHFWHG
IRU�WKH�WHPSHUDWXUH�

$�KLJKHU�DOORZDEOH�VWUHVV�FDQ�EH�XVHG�ZKHUH�WKH�VWUHVVHV�DUH�GLYLGHG�LQWR�SULPDU\��H�J��GLUHFW�HTXLOLEULXP��DQG
VHFRQGDU\��H�J��GLVSODFHPHQW�FRQWUROOHG��

$Q�H[DPSOH�RI�WKLV�PHWKRG��³H[WHQGHG�HODVWLF�GHVLJQ´��LV�JLYHQ�LQ�$QQH[�*��EXW�RWKHU�HVWDEOLVKHG�PHWKRGV�PD\
EH�XVHG�
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����� /LPLW�VWDWH�GHVLJQ

������� *HQHUDO

7KH�FDOFXODWLRQ�SURFHGXUH�LV�EDVHG�RQ�WKH�PHWKRG�RI��SDUWLDO��ORDG�IDFWRUV�DQG�FDOFXODWLRQ�ORDGV��7KH�FDOFXODWLRQ
ORDGV�DUH�REWDLQHG�E\�PXOWLSO\LQJ�WKH�UHOHYDQW��FKDUDFWHULVWLF��ORDGV�DULVLQJ�GXULQJ�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLQJ
SKDVHV�E\�WKH�UHOHYDQW�ORDG�IDFWRU�

7KH�ORDG�IDFWRU�WDNHV�DFFRXQW�RI�XQFHUWDLQW\�DV�WR�WKH�PDJQLWXGH�RI�WKH�ORDGV��WKH�VWUHQJWK�RI�WKH�PDWHULDO�DQG�WKH
FRQVWUXFWLRQ�

7KH�HIIHFW�RI�WKH�FDOFXODWLRQ�ORDGV�VKDOO�QRW�H[FHHG�WKH�OLPLW�YDOXH�DVVRFLDWHG�ZLWK�WKH�UHOHYDQW�OLPLW�VWDWH�

,Q�WKH�OLPLW�VWDWH�GHVLJQ��D�FOHDU�GLVWLQFWLRQ�VKDOO�EH�PDGH�EHWZHHQ�ORDG�FRQWUROOHG�VWUDLQV�DQG�GHIRUPDWLRQ�
FRQWUROOHG�VWUDLQV�

������� 5HOHYDQW�OLPLW�VWDWHV

7KH�UHOHYDQW�OLPLW�VWDWHV�DUH�

D� VWUHVV��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�OLPLW�VWUHVV�LV�H[FHHGHG�

E� VWUDLQ��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�OLPLW�VWUDLQ�LV�H[FHHGHG�

,Q�HYDOXDWLQJ�WKLV�OLPLW�VWUDLQ��WKH�SUHVHQFH�RI�LPSHUIHFWLRQV�LQ�WKH�SLSH�PDWHULDO�DQG�WKH�MRLQWV�VKDOO�EH
WDNHQ�LQWR�DFFRXQW�

F� DOWHUQDWLQJ�\LHOG��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�YDULDWLRQV�LQ�WKH�VWUDLQV�GXH�WR�F\FOLF�ORDGV�DUH�VR�JUHDW
WKDW�SODVWLF�GHIRUPDWLRQ�RFFXUV�RQ�HDFK�ORDG�UHYHUVDO��SODVWLF�IDWLJXH��

G� IDWLJXH��7KH�OLPLW�VWDWH�IRU�IDLOXUH�GXH�WR�F\FOLF�ORDGLQJ�RYHU�WLPH�

H� UHVRQDQFH�DQG�YRUWH[�VKHGGLQJ��7KH�OLPLW�VWDWH�IRU�H[FHVVLYH�H[FXUVLRQV�E\�WKH�SLSHOLQH�RU�LWV
FRPSRQHQW�SDUWV�

7KHVH�H[FXUVLRQV�DULVH�ZKHQ�WKH�IUHTXHQF\�RI�H[FLWDWLRQ�FRLQFLGHV�ZLWK�WKH�SLSHOLQH
V�QDWXUDO�IUHTXHQF\�

)RU�SLSHOLQH�VHFWLRQV�ZKLFK�DUH�ORFDOO\�XQVXSSRUWHG�E\�VRLO�DQG�H[SRVHG�WR�ZDYHV�DQG�FXUUHQWV��D�VWXG\
VKRXOG�EH�PDGH�RI�WKH�SRVVLELOLWLHV�RI�YLEUDWLRQ�GXH�WR�YRUWH[�VKHGGLQJ�DQG�RWKHU�LQVWDELOLW\�SKHQRPHQD�

I� GHIRUPDWLRQ��7KH�OLPLW�VWDWH�IRU�H[FHVVLYH�GHIRUPDWLRQ��WDNLQJ�WKH�IRUP�IRU�H[DPSOH�RI�H[FHVVLYH�RYDOLW\�
ORFDO�EXFNOLQJ��LPSORVLRQ�RU�RYHUDOO�IOH[XUDO�EXFNOLQJ�RI�WKH�SLSHOLQH�

*HQHUDOO\�VSHDNLQJ��H[FHVVLYH�GHIRUPDWLRQV�RI�WKLV�NLQG�ZLOO�RFFXU�LQ�WKH�SODVWLF�UDQJH�DQG�WKHUHIRUH
FRQVLVW�FKLHIO\�RI�SODVWLF�GHIRUPDWLRQV��6LWXDWLRQV�FDQ�DULVH��KRZHYHU��LQ�ZKLFK�H[FHVVLYH�HODVWLF
GHIRUPDWLRQV�RFFXU�WKDW�KDYH�D�GHOHWHULRXV�HIIHFW�RQ�VDIHW\�

(;$03/( ,QFOXGH�VHL]XUH�RI�FORVH�WROHUDQFH�PRYLQJ�SDUWV��YDOYHV��DQG�GLVWRUWLRQ�RI�IODQJHV�ZKLFK�LPSDLUV
WKHLU�LQWHJULW\�

J� 'LVSODFHPHQW�ODWHUDO�VWDELOLW\�
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��� 'HVLJQ�UHSRUW

2Q�FRPSOHWLRQ�RI�WKH�GHVLJQ��D�FRPSUHKHQVLYH�GHVLJQ�UHSRUW�VKDOO�EH�SURGXFHG�FRQWDLQLQJ�WKH
IROORZLQJ�LQIRUPDWLRQ�

D�� D�GHVFULSWLRQ�RI�WKH�SLSHOLQH�
�� JHQHUDO�GDWD�UHODWLQJ�WR�WKH�SURMHFW��GHVFULSWLRQ�RI�WKH�SUHVVXUH�FRQWDLQPHQW�V\VWHP��GHPDUFDWLRQ

RI�WKH�ERXQGDULHV�RI�WKH�WUDQVPLVVLRQ�SLSHOLQH��VDIHW\�GHYLFHV�
��� GDWD�UHODWLQJ�WR�WKH�JDV�DQG�GHVLJQ�FRQGLWLRQV��WKH�GHVLJQ�SUHVVXUH�DQG�GHVLJQ�WHPSHUDWXUH��WKH

YDOXHV�DW�FULWLFDO�GHVLJQ�FRQGLWLRQV�RI�
± PDVV�IORZ�UDWH�
± GHQVLW\�
± YLVFRVLW\��G\QDPLF��

E� GUDZLQJV�

��� JHRJUDSKLFDO�PDSV�ZLWK��ZKHUH�DSSOLFDEOH��DQ�LQGLFDWLRQ�RI�WKH�DUHD�FRYHUHG�E\�WKH�LQGLYLGXDO�URXWH
PDSV�

��� URXWH�PDSV�RU�VLPLODU�GUDZLQJV�

��� GHWDLO�DQG�VWDQGDUG�PDSV��LQGLFDWLQJ�WKH�URXWH�PDSV�WR�ZKLFK�WKH\�DSSO\�DQG�SURYLGLQJ�DOO
LQIRUPDWLRQ�QHHGHG�IRU�HYDOXDWLRQ�RI�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�

F� GDWD�RI�SLSHOLQH�FRPSRQHQWV�DQG�VWUXFWXUHV�

��� RXWVLGH�RU�LQVLGH�GLDPHWHU�V��

��� ZDOO�WKLFNQHVV�HV��

��� ZDOO�WKLFNQHVV�WROHUDQFHV�

��� UHOHYDQW�GDWD�RQ�ILWWLQJV��LQFOXGLQJ�EHQG�UDGLL�RU�RWKHU�LQIRUPDWLRQ�UHODWLQJ�WR�WKH�SLSHOLQH�HOHPHQWV�

(;$03/( 5HGXFHUV��WHHV�

��� GDWD�RQ�DEXWWLQJ�VWUXFWXUHV�DQG�VXSSRUWV�ZKLFK�DIIHFW�WKH�IRUFHV�DQG�PRPHQWV�DFWLQJ�RQ�WKH�FDUULHU
SLSHZRUN�

��� VWHHO�JUDGH�DQG�VSHFLILFDWLRQ�

��� WKLFNQHVV�DQG�W\SH�RI�FRDWLQJ�

��� WKLFNQHVV�DQG�GHQVLW\�RI�ZHLJKW�FRDWLQJ��LI�UHTXLUHG�

G� FRQVWUXFWLRQ�LQIRUPDWLRQ��LI�UHTXLUHG�

��� HODVWLF�EHQGLQJ�UDGLL�WR�EH�DSSOLHG�WR�WKH�SLSHOLQH�VHFWLRQ��ERWK�SHUPDQHQW�DQG�WHPSRUDU\�

��� WHVW�SUHVVXUH��LQFOXGLQJ�WKH�QDWXUH�DQG�ZHLJKW�RI�WKH�WHVW�PHGLXP�

��� LQVWDOODWLRQ�WHPSHUDWXUH�

��� VSHFLILFDWLRQ�RI�SURFHGXUHV�WR�EH�HPSOR\HG�LQ�WKH�LQVWDOODWLRQ�RI�WKH�SLSHOLQH�VHFWLRQV��WRJHWKHU�ZLWK
UHOHYDQW�GDWD��GHVLJQ�GHWDLOV�DQG�FRQVWUXFWLRQ�VSHFLILFDWLRQV�

(;$03/(��

± ,QVWDOODWLRQ�VSHFLILFDWLRQV�IRU�SLSHOLQH�VHFWLRQV��RSHQ�WUHQFK��GU\�ZHW���MDFNLQJ��ERULQJ��KRUL]RQWDO
GLUHFWLRQDO�GULOOLQJ��WXQQHOOLQJ�

± GDWD��GHVLJQ�GHWDLOV�DQG�FRQVWUXFWLRQ�VSHFLILFDWLRQV��SUHSDUDWLRQ�RI�WKH�WUHQFK�ERWWRP��PHWKRG�RI
EDFNILOOLQJ�DQG�FRPSDFWLQJ�WKH�WUHQFK�

��� ODQG�PDQDJHPHQW�DQG�VRLO�HQJLQHHULQJ�GDWD�

(;$03/(��

± 6RLO�KDQGOLQJ��ZHOOSRLQW�GUDLQDJH��VXUIDFH�UHLQVWDWHPHQW�
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��� /DQG�PDQDJHPHQW�DQG�JHRWHFKQLFDO�VWXGLHV

7KH�SXUSRVH�RI�WKH�ODQG�PDQDJHPHQW�VWXG\�LV�WR�JDWKHU�GDWD�QHHGHG�IRU�UHSRUWLQJ�RQ�ODQG�DQG�ZDWHU�PDQDJHPHQW
DQG�DJULFXOWXUDO�KRUWLFXOWXUDO�DVSHFWV�RI�WKH�SLSHOLQH�URXWH�

7KHVH�GDWD�DUH�XVHG�WR�SURYLGH�DSSURSULDWH�VXSSRUW�LQ�ODQG�PDQDJHPHQW�DQG�DJULFXOWXUDO�KRUWLFXOWXUDO�PDWWHUV
UHODWLQJ�WR�WKH�FRQVWUXFWLRQ�RI�WKH�SLSHOLQH�DQG�WR�OLPLW�GDPDJH�

7KH�SXUSRVH�RI�WKH�JHRWHFKQLFDO�VWXG\�LV�WR�JDWKHU�GDWD�IRU�D�UHSRUW�RQ�JHRK\GURORJLFDO�ZDWHU�PDQDJHPHQW�DQG
JHRPHFKDQLFDO�DVSHFWV�UHODWLQJ�WR�WKH�SLSHOLQH�URXWH���6HH�DOVR��������

��� 'HSWK�RI�FRYHU

%XULHG�SLSHZRUN�DQG�FDVLQJV�VKDOO�LQ�JHQHUDO�KDYH�D�PLQLPXP�GHSWK�RI�FRYHU�RI������P��$�UHGXFHG�GHSWK�RI�FRYHU
PD\�EH�DSSOLHG��([DPSOHV�RI�FDVHV�RI�UHGXFHG�GHSWK�DUH�

± URFN\�WHUUDLQ�

± ZKHUH�WKH�SLSH�FURVVHV�GLWFKHV�RU�ZDWHU�FRXUVHV�

127( $SSURSULDWH�SURWHFWLYH�PHDVXUHV�FDQ�EH�UHTXLUHG�

$Q�LQFUHDVHG�GHSWK�RI�FRYHU�VKDOO�EH�DSSOLHG�LQ�WKH�IROORZLQJ�FDVHV�

± VLWXDWLRQV�ZKHUH�IURVW�KHDYH�FDQ�RFFXU�

± DUHDV�ZKHUH�DJULFXOWXUDO�RU�KRUWLFXOWXUDO�SUDFWLFHV�UHTXLUH�D�JUHDWHU�GHSWK�

± DUHDV�ZKLFK�FDQ�EH�VXEMHFW�WR�HURVLRQ�

± ZDWHUZD\V��7KH�ORZHVW�H[SHFWHG�EHG�SURILOH�RI�WKH�FURVVLQJ�VKRXOG�EH�GHWHUPLQHG��,I�WKH�ZDWHUZD\�LV
QDYLJDEOH��FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�SURWHFWLRQ�RI�WKH�SLSHOLQH�DJDLQVW�GDPDJH�IURP�VKLSV
�DQFKRUV�

��� &DVLQJ�SLSHV

7KH�XVH�RI�FDVHG�FURVVLQJV�VKRXOG�EH�PLQLPL]HG�DV�WKH\�FDQ�FDXVH�DGYHUVH�HIIHFWV�RQ�FDWKRGLF�SURWHFWLRQ
V\VWHPV�

:KHQ�FDVLQJV�DUH�XVHG��WKH\�VKDOO�EH�GHVLJQHG�VXFK�WKDW�

± WKH\�DUH�FDSDEOH�RI�ZLWKVWDQGLQJ�DOO�H[WHUQDO�ORDGV�

± WKH�FDUULHU�SLSH�LV�HDVLO\�LQVWDOOHG�

± FDWKRGLF�SURWHFWLRQ�RI�WKH�FDUULHU�SLSH�FDQ�EH�SURYLGHG�LI�QHFHVVDU\�

± WKH\�FDQ�EH�VHDOHG�HIIHFWLYHO\�RU�FDQ�EH�ILOOHG�ZLWK�D�VXLWDEOH�PDWHULDO�WR�PLQLPL]H�ZDWHU�FLUFXODWLRQ�DQG
WKXV�UHGXFH�WKH�R[\JHQ�VXSSO\�WR�D�PLQLPXP�

± WKH�FDUULHU�SLSH�LV�SURYLGHG�ZLWK�DQ�DGHTXDWH�QXPEHU�RI�VXLWDEOH�VXSSRUWV�DW�UHJXODU�LQWHUYDOV�DQG
SURYLVLRQ�LV�PDGH��HVSHFLDOO\�DW�WKH�H[WUHPLWLHV�RI�WKH�FDVLQJ��WR�DYRLG�WKH�SRVVLELOLW\�RI�FRQWDFW�EHWZHHQ
WKH�FDUULHU�SLSH�DQG�WKH�FDVLQJ�

± WKH�VXSSRUW�ULQJV�DUH�VSDFHG�DQG�FDOFXODWHG�RQ�WKH�EDVLV�RI�WKH�ZHLJKW�RI�WKH�SLSH�ILOOHG�ZLWK�ZDWHU�DQG
DGGLWLRQDO�FURVV�VHFWLRQDO�IRUFHV�FDXVHG�E\�FRQVWUXFWLRQ�VHWWOHPHQW�DW�WKH�H[WUHPLWLHV�ZKLFK�PDUN�D
WUDQVLWLRQ�EHWZHHQ�WZR�PHWKRGV�RI�LQVWDOODWLRQ�

��� 6WDWLRQ�GHVLJQ

����� /D\RXW

7KH�SRLQW�RI�GHPDUFDWLRQ�EHWZHHQ�WKH�SLSHOLQH�VHFWLRQ�DQG�WKH�VWDWLRQ�VKRXOG�EH�LPPHGLDWHO\�XSVWUHDP�RI�WKH�ILUVW
LQOHW�YDOYH�DQG�LPPHGLDWHO\�GRZQVWUHDP�RI�WKH�ODVW�RXWOHW�YDOYH��$OWHUQDWLYHO\��WKH�VWDWLRQ�IHQFH�RU�WKH�LVRODWLQJ
YDOYHV�FDQ�EH�WDNHQ�DV�WKH�SRLQW�RI�GHPDUFDWLRQ�

7KH�UHTXLUHPHQWV�DSSOLFDEOH�WR�WKH�OD\RXW�RI�WKH�VWDWLRQ�GHSHQG�RQ�WKH�VXUURXQGLQJ�DUHD�DQG�WKH�W\SH�RI�VWDWLRQ�
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+RZHYHU��HDFK�VWDWLRQ�VKDOO�EH�GHVLJQHG�VXFK�WKDW�

± WKH�VWDWLRQ�RU�SDUWV�RI�WKH�VWDWLRQ�FDQ�EH�WDNHQ�RXW�RI�VHUYLFH�E\�RSHUDWLQJ�D�QXPEHU�RI�YDOYHV��7KLV�LV�QRW
UHTXLUHG�IRU�YDOYH�VWDWLRQV�

± HIILFLHQW�ORQJ�WHUP�RSHUDWLRQ�LV�JXDUDQWHHG�XQGHU�DOO�ZHDWKHU�FRQGLWLRQV�

± WKH�VWDWLRQ�VXIIHUV�QR�DGYHUVH�HIIHFWV�GXH�WR�VXEVLGHQFH��VHWWOHPHQW��FRUURVLRQ�RU�DQ\�RWKHU�FDXVH�

± PDLQWHQDQFH�FDQ�EH�FDUULHG�RXW�ZLWKRXW�LQWHUUXSWLQJ�WKH�JDV�IORZ�

± XQDXWKRUL]HG�RSHUDWLRQ�RI�FRPSRQHQWV�LV�SUHYHQWHG�

:LWKLQ�VWDWLRQV��FHUWDLQ�UHTXLUHPHQWV�VKDOO�EH�LPSRVHG�ZLWK�UHVSHFW�WR�WKH�PLQLPXP�VSDFLQJ�EHWZHHQ�FRPSRQHQWV�
IRU�H[DPSOH�WR�IDFLOLWDWH�PDLQWHQDQFH�DQG�ILUHILJKWLQJ�

,I�FLUFXPVWDQFHV�UHTXLUH��VWDWLRQV�VKDOO�EH�IHQFHG�WR�SUHYHQW�XQDXWKRUL]HG�HQWU\��&RQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR
SURYLVLRQV�WR�IDFLOLWDWH�WKH�HYDFXDWLRQ�RI�SHUVRQQHO�IURP�WKH�VWDWLRQ�LQ�FDVH�RI�HPHUJHQF\�

'HSHQGLQJ�RQ�WKH�VL]H�RI�WKH�VWDWLRQ��JDWHV�VKDOO�EH�GLPHQVLRQHG�DQG�FRQVWUXFWHG�WR�SHUPLW�HDV\�DFFHVV�WR
ILUHILJKWLQJ�HTXLSPHQW�DQG�DPEXODQFHV�

,I�WKH�VWDWLRQ�LV�LQVWDOOHG�LQ�D�EXLOGLQJ��WKH�EXLOGLQJ�VKDOO�EH�VXEMHFW�WR�WKH�HYDFXDWLRQ�UHTXLUHPHQWV�

7KH�HOHFWULFDO�LQVWDOODWLRQ�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�UHOHYDQW�(1�VWDQGDUGV�

7KH�HOHFWULF�OLJKWLQJ�V\VWHP��ZKHUH�ILWWHG��VKDOO�EH�GHVLJQHG�VR�WKDW�H[LWV�DQG�FULWLFDO�DUHDV�LQVLGH�DQG�RXWVLGH�WKH
VWDWLRQ�DUH�FOHDUO\�YLVLEOH�DW�QLJKW�DQG�LQ�IRJ�

7KH�FRQVWUXFWLRQ�RI�HOHFWULFDO�LQVWDOODWLRQV�LQ�DUHDV�ZKHUH�WKHUH�DUH�SRWHQWLDO�JDV�DWPRVSKHUHV�VKDOO�FRPSO\�ZLWK
WKH�UHOHYDQW�(1�VWDQGDUGV�

&RQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�PHDVXUHV�IRU�WKH�SURWHFWLRQ�DJDLQVW�OLJKWQLQJ�VWULNHV��7KHVH�PHDVXUHV�VKDOO�VDWLVI\
UHOHYDQW�VWDQGDUGV�

)RU�SUHVVXUH�UHJXODWLQJ�V\VWHPV�WKH�VWDWLRQ�OD\RXW�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(1�������DQG�IRU�FRPSUHVVRU
VWDWLRQV�LQ�DFFRUGDQFH�ZLWK�(1�������

����� &RPSRQHQWV

(DFK�LQGLYLGXDO�FRPSRQHQW�RI�D�VWDWLRQ�VKDOO�EH�FDSDEOH�RI�SHUIRUPLQJ�WKH�IXQFWLRQ�UHTXLUHG�RI�LW�DQG�VKDOO�VDWLVI\
WKH�VWDQGDUGV�WR�ZKLFK�WKH�FRPSRQHQW�LQ�TXHVWLRQ�KDV�EHHQ�GHVLJQHG�

7KHVH�LQFOXGH�PHFKDQLFDO�FRPSRQHQWV��VHH�H[DPSOH�����HOHFWULFDO�FRPSRQHQWV��VHH�H[DPSOH�����DQG�SLSHZRUN
DQG�SLSHOLQH�FRPSRQHQWV��VHH�H[DPSOH�����7KH�UHTXLUHPHQWV�UHODWLQJ�WR�IODQJHV��JDVNHWV��EROWV��QXWV��YDOYHV�DQG
RWKHU�ILWWLQJV�DUH�VSHFLILHG�LQ������DQG�FODXVH���

(;$03/(�� &RPSUHVVRUV�DQG�SXPSV�

(;$03/(��� *HQHUDWRUV��EDWWHULHV�

(;$03/(�� )LWWLQJV��IODQJHV��JDVNHWV��YDOYHV�

7KH�VSHFLILHG�ZDOO�WKLFNQHVV�7�RI�SLSHZRUN�VKDOO�QRW�EH�OHVV�WKDQ�WKH�YDOXHV�VWDWHG�LQ�7DEOH���DQG�VKDOO�EH
VXIILFLHQW�IRU�WKH�ORDGV�LPSRVHG��LQFOXGLQJ�LQWHUQDO�SUHVVXUH�ZLWK�D�GHVLJQ�IDFWRU�IR���������

7DEOH�����6PDOOHVW�ZDOO�WKLFNQHVV�WR�EH�VSHFLILHG

'��PP� ������ ����� ����� ��� ����� ����� ����� ��� ��� !����

7��PP� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����'
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&RPSRQHQWV�ZLWKLQ�VWDWLRQV�DUH�JHQHUDOO\�FRQQHFWHG�E\�SLSHZRUN��LQFOXGLQJ�RLO��JDV��FRPSUHVVHG�DLU�DQG�ZDWHU
SLSLQJ�DQG�LQVWUXPHQWDWLRQ��FRQWURO��SRZHU�JDV�DQG�VDPSOLQJ�SLSHZRUN��7KLV�SLSHZRUN�DQG�WKH�DVVRFLDWHG�YDOYHV�
IODQJHV��UHGXFHUV��EHQGV�DQG�RWKHU�FRPSRQHQWV�VKDOO�EH�PDGH�RI�VXLWDEOH�PDWHULDO�DQG�VKDOO�EH�FDSDEOH�RI
ZLWKVWDQGLQJ�WKH�PD[LPXP�DQG�PLQLPXP�SUHVVXUHV�DQG�WHPSHUDWXUHV�

7KH�LQVWDOODWLRQ�DV�D�ZKROH�VKDOO�VDWLVI\�VDIHW\�DQG�UHOLDELOLW\�UHTXLUHPHQWV�IRU�WKH�VWDWLRQ�LQ�TXHVWLRQ�

����� ,QWHUDFWLRQ�ZLWK�RQODQG�SLSHOLQH�VHFWLRQ

,Q�WKH�GHVLJQ�RI�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�RQODQG�VHFWLRQ�RI�WKH�SLSHOLQH�DQG�WKH�VWDWLRQ��GXH�DFFRXQW�VKDOO�EH
WDNHQ�RI�WKHLU�LQWHUDFWLRQ�

$Q�H[SDQVLRQ�FDOFXODWLRQ�LV�UHTXLUHG�IRU�RXWOHW�OLQHV�IURP�FRPSUHVVRU�VWDWLRQV�ODLG�LQ�VRIW�SHDW�RU�FOD\�VRLOV�

'XH�DFFRXQW�VKDOO�EH�WDNHQ�RI�SXOVDWLRQV�

(;$03/( )ORZ�LQGXFHG�SXOVDWLRQV�

([SDQVLRQ�DQG�FRQWUDFWLRQ�RI�WKH�SLSHOLQH�GXH�WR�WHPSHUDWXUH�DQG�SUHVVXUH�FKDQJHV�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�LQ
WKH�GHVLJQ�RI�WKH�VWDWLRQ��,I�QHFHVVDU\��WKH�SLSHOLQH�VKDOO�EH�DQFKRUHG�RU�VXLWDEO\�FRQILJXUHG�VR�WKDW�WHPSHUDWXUH
DQG�SUHVVXUH�YDULDWLRQV�GR�QRW�JLYH�ULVH�WR�VWUHVVHV�ZLWKLQ�FRPSRQHQWV�ZKLFK�H[FHHG�SHUPLWWHG�OHYHOV�

&RPSRQHQWV�RI�VWDWLRQV�DQG�DGMDFHQW�SLSHOLQH�VHFWLRQV�VKDOO�EH�GHVLJQHG�VXFK�WKDW�VWUHVVHV�GXH�WR�QRQ�XQLIRUP
VHWWOHPHQW�UHPDLQ�ZLWKLQ�DFFHSWDEOH�OLPLWV�

���� 3LSHOLQH�FRPSRQHQWV

������ *HQHUDO

5XOHV�UHODWLQJ�WR�WKH�GHVLJQ�RI�SLSHOLQH�FRPSRQHQWV�DUH�VHW�RXW�LQ��������WR��������LQFOXVLYH��6SHFLILFDWLRQV�IRU�WKH
PDWHULDO�RI�WKH�SLSHOLQH�FRPSRQHQWV�DUH�JLYHQ�LQ�FODXVH���

&RPSRQHQWV�VKDOO�EH�RI�WKH�VDPH�RU�HTXLYDOHQW�PDWHULDO�DV�UHTXLUHG�IRU�WKH�SLSHV�

������ %HQGV�DQG�HOERZV

&KDQJHV�LQ�SLSHOLQH�GLUHFWLRQ�FDQ�EH�DFKLHYHG�HLWKHU�E\�EHQGLQJ�WKH�SLSH��VHH��������RU�E\�LQVWDOOLQJ�D�IDFWRU\�
PDGH�EHQG�RU�HOERZ�LQ�WKH�SLSHOLQH�

,Q�WKH�FDVH�RI�EHQGV�ZLWK�D�EHQG�UDGLXV�VPDOOHU�WKDQ���'��WKH�PD[LPXP�KRRS�VWUHVV�UHTXLUHPHQW�LQ�DFFRUGDQFH
ZLWK�����VKDOO�EHFRPH�

,QVLGH�RI�WKH�EHQG�

( )qs ���RS�

����
W5I'5

'5
�

-
-

2XWVLGH�RI�WKH�EHQG�

( )qs ���RS�

����
W5I'5

'5
�

+
+
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ZKHUH�

5 LV�WKH�EHQG�UDGLXV�DORQJ�WKH�FHQWUHOLQH�RI�EHQG��LQ�PLOOLPHWUHV��PP��

' LV�WKH�RXWVLGH�GLDPHWHU��LQ�PLOOLPHWUHV��PP��

S LV�WKH�KRRS�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP��D�

5W����� � LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�WKH�GHVLJQ�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH
PLOOLPHWUH��1�PP���
7HPSHUDWXUH�OHVV�WKDQ�RU�HTXDO�WR�����& 5W����� �� �5W����

7HPSHUDWXUH�RYHU�����&� WKH�YDOXH�RI�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK
KDV�WR�EH�FRUUHFWHG�IRU�WKH�WHPSHUDWXUH

5W���� LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�DPELHQW�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH
PLOOLPHWUH��1�PP����UHI��(1����������

IR LV�WKH�GHVLJQ�IDFWRU�

D LQ�WKH�FDOFXODWLRQ�RI�WKH�KRRS�VWUHVV��WKH�PLQLPXP�ZDOO�WKLFNQHVV�DIWHU�EHQGLQJ�VKDOO�EH
FRQVLGHUHG�

������ 7HHV

7HHV�VKDOO�KDYH�VXIILFLHQW�VWUHQJWK�DJDLQVW�LQWHUQDO�SUHVVXUH��$Q�H[DPSOH�RI�D�ZDOO�WKLFNQHVV�FDOFXODWLRQ�PHWKRG�LV
GHVFULEHG�LQ�$QQH[�/��(TXLYDOHQW�FDOFXODWLRQ�PHWKRGV�PD\�EH�XVHG�

������ )ODQJHV

)ODQJHV�VKDOO�EH�GHVLJQHG�WR�DFFRPPRGDWH�WKH�RSHUDWLQJ�DQG�FOLPDWLF�FRQGLWLRQV�DQG�WKH�DVVRFLDWHG�SHUPLVVLEOH
RSHUDWLQJ�SUHVVXUHV��7KH�GLPHQVLRQV�DQG�GULOOLQJ�SDWWHUQ�IRU�DOO�IODQJHV�VKDOO�VDWLVI\�WKH�UHTXLUHPHQWV�RI�WKH
DSSOLFDEOH�VWDQGDUGV�

������ &DSV

&DSV�VKDOO�KDYH�VXIILFLHQW�VWUHQJWK�DJDLQVW�LQWHUQDO�SUHVVXUH��$Q�H[DPSOH�RI�D�ZDOO�WKLFNQHVV�FDOFXODWLRQ�PHWKRG�LV
GHVFULEHG�LQ�$QQH[�0��(TXLYDOHQW�FDOFXODWLRQ�PHWKRGV�PD\�EH�XVHG�

������ %ROWV�DQG�QXWV

%ROWV�DQG�QXWV�VKDOO�EH�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�VWDQGDUG��1XWV�VKDOO�EH�WLJKWHQHG�RQWR�EROWV�RU
VWXGV�VXIILFLHQWO\�IRU�WKH�WKUHDG�WR�SURMHFW�DERYH�WKH�QXW�

$W�SRLQWV�ZKHUH�YLEUDWLRQ�FDQ�RFFXU��WKH�QXWV�VKDOO�EH�HIIHFWLYHO\�VHFXUHG�

������ *DVNHWV

*DVNHWV�VKDOO�EH�PDGH�RI�D�PDWHULDO�ZKLFK�LV�FRPSDWLEOH�ZLWK�WKH�JDV�FRQYH\HG�E\�WKH�SLSHOLQH�DQG�VKDOO�EH
FDSDEOH�RI�ZLWKVWDQGLQJ�WKH�RSHUDWLQJ�WHPSHUDWXUH�DQG�SUHVVXUH��*DVNHWV�VKDOO�EH�GHVLJQHG�LQ�FRQMXQFWLRQ�ZLWK
WKH�GHVLJQ�RI�WKH�IODQJH�DQG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�SDUW�RI�SU(1��������*DVNHWV�FRQWDLQLQJ�DVEHVWRV
VKDOO�QRW�EH�XVHG�

������ 2WKHU�ILWWLQJV

2WKHU�ILWWLQJV�VKDOO�EH�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�VWDQGDUG��7KH�OHYHO�RI�VWUHVV�DW�ILWWLQJV�VKDOO�EH
ORZHU�WKDQ�RU�HTXDO�WR�WKDW�RI�WKH�DGMDFHQW�SLSHV�DW�WKH�VDPH�SUHVVXUH�DQG�WHPSHUDWXUH�

(;$03/( 2WKHU�ILWWLQJV�FDQ�EH�UHGXFHUV��LQVXODWLQJ�MRLQWV�

,QVXODWLQJ�FRXSOLQJV�DUH�FRQVLGHUHG�SUHIHUDEOH�WR�LQVXODWLQJ�IODQJHV�
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���� 3LJJLQJ�VXLWDELOLW\

$�SLSHOLQH�VKRXOG�EH�GHVLJQHG�WR�DOORZ�IRU�LQLWLDO�DQG�SHULRGLF�SLJJLQJ��&RQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�WKH
PD[LPXP�DOORZDEOH�YDULDWLRQ�RI�WKH�SLSH�LQVLGH�GLDPHWHU��SHUPLWWHG�RYDOLW\��PLQLPXP�EHQG�UDGLXV�DQG�WKH�VHOHFWLRQ
RI�EHQGV��WHHV��ZLWK�JXLGH�EDUV�ILWWHG��LI�QHFHVVDU\��DQG�RWKHU�FRPSRQHQWV�WR�SHUPLW�VDIH�DQG�HIIHFWLYH�SLJJLQJ��3LJ
ODXQFK�DQG�UHFHLYLQJ�VWDWLRQV�DUH�UHTXLUHG�DW�LQWHUYDOV�ZLWK�WKH�DSSURSULDWH�HTXLSPHQW�IRU�ORDGLQJ��XQORDGLQJ��GXVW
FDWFKLQJ�DQG�FROOHFWLRQ�RI�ZDWHU�RU�FRQGHQVDWH��VHH�DOVR�)LJXUH����

���� $UUDQJHPHQWV�IRU�YHQWLQJ

7R�SHUPLW�GHSUHVVXUL]DWLRQ�RI�D�SLSHOLQH�VHFWLRQ��IDFLOLWLHV�VKDOO�EH�SURYLGHG�IRU�UHPRYLQJ�WKH�JDV�IURP�WKH�VHFWLRQ�
$Q�H[DPSOH�RI�D�SLSHOLQH�ZLWK�WKH�DSSURSULDWH�IDFLOLWLHV�LV�JLYHQ�LQ�)LJXUH���
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)LJXUH���±�([DPSOH�RI�D�YDOYH�VWDWLRQ�OD\RXW�LQ�SLJJDEOH�SLSHOLQH
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���� &RUURVLRQ�SURWHFWLRQ

�������*HQHUDO

$ERYH�JURXQG�VHFWLRQV�RI�SLSHOLQHV�VKDOO�EH�SURWHFWHG�DJDLQVW�DWPRVSKHULF�FRUURVLRQ�E\�PHDQV�RI�D�VXLWDEOH
FRDWLQJ�V\VWHP�

%XULHG�RU�VXEPHUJHG�SLSHOLQH�VHFWLRQV�VKDOO�EH�SURWHFWHG�E\�PHDQV�RI�D�VXLWDEOH�H[WHUQDO�FRDWLQJ�DQG�DQ�HIIHFWLYH
FDWKRGLF�SURWHFWLRQ�V\VWHP��,I�FDWKRGLF�SURWHFWLRQ�ZLOO�QRW�EH�HIIHFWLYH�RQ�RU�LV�QRW�DSSOLFDEOH�WR�PLQRU�SDUWV�RI�WKH
SLSHOLQH�VHFWLRQ��H[WUD�FDUH�VKDOO�EH�WDNHQ�WR�H[FOXGH�FRDWLQJ�GHIHFWV�RQ�WKHVH�SDUWV�

&RQVLGHUDWLRQ�VKDOO�EH�JLYHQ�GXULQJ�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�WKH�SLSHOLQH�WR�WKH�UHOHYDQW�(1�VWDQGDUGV�IRU
H[WHUQDO�FRDWLQJV�DQG�FDWKRGLF�SURWHFWLRQ�ZKHQ�VHOHFWLQJ�DQ�DSSURSULDWH�FRUURVLRQ�SURWHFWLRQ�V\VWHP��:KHUHYHU
SRVVLEOH��DOO�FRPSRQHQWV�RI�WKH�SLSHOLQH�VKDOO�EH�IDFWRU\�FRDWHG�EHIRUH�GHOLYHU\�WR�VLWH�

������ ([WHUQDO�FRDWLQJ

�������� ([WHUQDO�FRDWLQJ�IRU�DERYH�JURXQG�SLSHOLQH�VHFWLRQV

7KH�H[WHUQDO�FRDWLQJ�RI�DERYH�JURXQG�SLSHOLQH�VHFWLRQV�DQG�WKH�PHWKRG�RI�DSSOLFDWLRQ�VKDOO�EH�VHOHFWHG�LQ
DFFRUGDQFH�ZLWK�WKH�DSSURSULDWH�(1�VWDQGDUGV�

�������� ([WHUQDO�FRDWLQJ�IRU�EXULHG�SLSHOLQH�VHFWLRQV

7KH�H[WHUQDO�FRDWLQJ�RI�EXULHG�SLSHOLQH�VHFWLRQV�DQG�WKH�PHWKRG�RI�DSSOLFDWLRQ�VKDOO�EH�VHOHFWHG�LQ�DFFRUGDQFH�ZLWK
WKH�DSSURSULDWH�(1�VWDQGDUGV�

(;$03/( SU(1��������SU(1��������SU(1��������SU(1��������SU(1�������DQG�SU(1������

D�� 3URSHUWLHV�DQG�ERQGLQJ
([WHUQDO�FRDWLQJV�IRU�XQGHUJURXQG�DSSOLFDWLRQV�VKDOO�KDYH�JRRG�PHFKDQLFDO�DQG�HOHFWULFDO�SURSHUWLHV�LQ
UHODWLRQ�WR�WKH�HQYLURQPHQW��IRU�H[DPSOH��W\SH�RI�VRLO��DQG�RSHUDWLQJ�FRQGLWLRQV��7KH�FRDWLQJ�VKDOO�ERQG
VWURQJO\�WR�WKH�VWHHO�VXUIDFH�DQG�VKDOO�SRVVHVV�DGHTXDWH�UHVLVWDQFH�WR�GLVERQGLQJ�DGMDFHQW�WR�DUHDV�RI
FRDWLQJ�GDPDJH�DQG�DGHTXDWH�UHVLVWDQFH�WR�FDWKRGLF�GLVERQGLQJ�

E�� 6HOHFWLRQ
,Q�VHOHFWLQJ�WKH�FRDWLQJ�V\VWHP��DFFRXQW�VKDOO�EH�WDNHQ�RI�WKH�OLNHO\�PD[LPXP�WHPSHUDWXUH�RI�WKH�PHGLXP�
WKH�PLQLPXP�FOLPDWLF�WHPSHUDWXUHV�DQG�WKH�PHWKRG�RI�FRQVWUXFWLRQ�

F�� 3UHSDUDWLRQ�RI�VWHHO�VXUIDFH�DQG�DSSOLFDWLRQ
7KH�VWHHO�VXUIDFH�VKDOO�EH�SUHSDUHG�DQG�WKH�FRDWLQJ�DSSOLHG�XQGHU�FRQWUROOHG�FRQGLWLRQV�LQ�RUGHU�WR�HQVXUH
RSWLPXP�UHVXOWV�

G�� ³7UHQFKOHVV´�FURVVLQJV
5HVLVWDQFH�WR�PHFKDQLFDO�GDPDJH�DQG�DEUDVLRQ�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�VHOHFWLQJ�WKH�FRDWLQJ�IRU
³WUHQFKOHVV´�SLSHOLQH�FURVVLQJV�RI�IHDWXUHV�

(;$03/( &URVVLQJV�RI�URDGV�DQG�ZDWHUZD\V�

H�� )LHOG�DSSOLHG�FRDWLQJ
7KH�ILHOG�DSSOLHG�FRDWLQJ�VKDOO�JLYH�D�GXUDEOH�ERQG�ERWK�ZLWK�WKH�IDFWRU\�DSSOLHG�FRDWLQJ��ZKHUH�SUHVHQW��DQG
WKH�VWHHO�VXUIDFH��7KH�DVSHFWV�GHVFULEHG�LQ�D��WR�G��VKDOO�EH�FRQVLGHUHG�UHJDUGLQJ�FKRLFH�RI�PDWHULDO�DQG
DSSOLFDWLRQ�PHWKRG��WRJHWKHU�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�DSSURSULDWH�(1�VWDQGDUGV�
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������ &DWKRGLF�SURWHFWLRQ

�������� %DVLF�UHTXLUHPHQW

7KH�SLSHOLQH�VHFWLRQ�WR�EH�FDWKRGLFDOO\�SURWHFWHG�VKDOO�EH�HOHFWULFDOO\�FRQWLQXRXV�DQG�VKDOO�KDYH�DGHTXDWH
ORQJLWXGLQDO�FRQGXFWLYLW\�

&DWKRGLF�SURWHFWLRQ�VKDOO�EH�E\�PHDQV�RI�DQ�LPSUHVVHG�FXUUHQW�V\VWHP�RU�VDFULILFLDO�DQRGHV�

�������� (OHFWULFDO�LQWHUIHUHQFH

7KH�SLSHZRUN�VKDOO�EH�SURWHFWHG�DJDLQVW�HIIHFWV�RI�VWUD\�FXUUHQWV�E\�DSSURSULDWH�PHDVXUHV�

(;$03/(�� 6WUD\�FXUUHQWV�FDXVHG�E\�UDLOZD\V�

,QIOXHQFHV�DVVRFLDWHG�ZLWK�WKH�SUR[LPLW\�RI�KLJK�YROWDJH�SRZHU�WUDQVPLVVLRQ�FDEOHV�VKDOO�EH�WDNHQ�LQWR�DFFRXQW
EHFDXVH�RI�VDIHW\�UHDVRQV�

(;$03/(�� )RU�WKH�SURWHFWLRQ�RI�WKH�SLSHOLQH�DQG�WKH�VDIHW\�RI�LQGLYLGXDOV�

�������� $GYHUVH�HIIHFWV�RQ�RWKHU�EXULHG�VWUXFWXUHV

7KH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKDOO�EH�GHVLJQHG�DQG�WKH�SLSHZRUN�LQVWDOOHG�LQ�VXFK�D�ZD\�DV�WR�UHGXFH�DGYHUVH
HIIHFWV�RQ�RWKHU�EXULHG�PHWDO�VWUXFWXUHV�

�������� ,QVXODWLRQ�MRLQWV

,QVXODWLRQ�MRLQWV�VKRXOG�EH�LQVWDOOHG�DW�VXLWDEOH�ORFDWLRQV�WR�FRQILQH�FDWKRGLF�SURWHFWLRQ�WR�WKH�SLSHOLQH�V\VWHP�

�������� 3XWWLQJ�LQWR�RSHUDWLRQ

7KH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKDOO�EH�EURXJKW�LQWR�RSHUDWLRQ�DV�VRRQ�DV�SRVVLEOH�IROORZLQJ�SLSHOLQH�FRQVWUXFWLRQ
DQG�ZKHUH�GHOD\V�DUH�XQDYRLGDEOH�WKH�XVH�RI�WHPSRUDU\�FDWKRGLF�SURWHFWLRQ�V\VWHPV�VXFK�DV�VDFULILFLDO�DQRGHV
VKRXOG�EH�FRQVLGHUHG��SDUWLFXODUO\�LQ�DUHDV�ZLWK�FRUURVLYH�JURXQG�FRQGLWLRQV�

� 0DWHULDOV

��� *HQHUDO�UHTXLUHPHQWV

3LSHV�DQG�SLSHOLQH�FRPSRQHQWV�VKDOO�FRQIRUP�WR�WKH�UHOHYDQW�(1�VWDQGDUGV�

,Q�WKH�DEVHQFH�RI�VXFK�VWDQGDUGV�RU�ZKHUH�VXFK�VWDQGDUGV�DUH�LQFRPSOHWH��WKHLU�FKDUDFWHULVWLFV�VKDOO�EH�VXEMHFW�RI
DJUHHPHQW�EHWZHHQ�SXUFKDVHU�DQG�PDQXIDFWXUHU�

(;$03/( &KDUDFWHULVWLFV�VXFK�DV�FKHPLFDO�DQG�PHFKDQLFDO�SURSHUWLHV�RU�GLPHQVLRQV�RI�WKH�ILQDO�SURGXFW�RU
PDQXIDFWXULQJ�RU�WHVW�SURFHGXUHV�

����� %DVH�PDWHULDO

3LSH�DQG�SLSHOLQH�FRPSRQHQWV�VKDOO�EH�PDQXIDFWXUHG�IURP�IXOO\�NLOOHG�VWHHO�

6WHHO�PDGH�E\�WKH�0DUWLQ�SURFHVV�VKDOO�QRW�EH�XVHG�IRU�SLSHV�
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3DJH���
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����� 0DQXIDFWXULQJ

7KH�PDQXIDFWXULQJ�SURFHGXUH�VKDOO�EH�DSSURYHG�E\�WKH�SXUFKDVHU�RU�KLV�UHSUHVHQWDWLYH�

,I�DQ\�FKDQJHV�DUH�PDGH�WR�WKH�DSSURYHG�PDQXIDFWXULQJ�SURFHGXUH��UHDSSURYDO�VKDOO�EH�UHTXLUHG�

����� :HOGDELOLW\

�������� *HQHUDO

3LSH�DQG�RWKHU�SLSHOLQH�FRPSRQHQWV�LQWHQGHG�IRU�ZHOGLQJ�VKDOO�EH�FDSDEOH�RI�EHLQJ�ZHOGHG�UHOLDEO\�XQGHU�VLWH
FRQGLWLRQV�

7KH�PDQXIDFWXUHU�VKDOO�SURYLGH�GDWD�RQ�WKH�ZHOGDELOLW\�RI�WKH�PDWHULDO��7KH�SXUFKDVHU�PD\�VSHFLI\�D�ZHOGDELOLW\
WHVW�LI�KH�VKH�FRQVLGHUV�WKH�GDWD�LQDGHTXDWH�

������� 3LSH

7R�PHHW�WKH�FRQGLWLRQV�JLYHQ�LQ����������WKH�PD[LPXP�FDUERQ�HTXLYDOHQW�&(9PD[�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK
(1���������

������� 2WKHU�SLSHOLQH�FRPSRQHQWV

7R�PHHW�WKH�FRQGLWLRQV�JLYHQ�LQ����������WKH�PD[LPXP�FDUERQ�HTXLYDOHQW�&(9PD[�VKDOO�QRW�H[FHHG�

&(9PD[  �����IRU�JUDGHV�ZLWK�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�QRW�H[FHHGLQJ�����1�PP��

&(9PD[  �����IRU�JUDGHV�ZLWK�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DERYH�����1�PP��

XQOHVV�RWKHUZLVH�DJUHHG�EHWZHHQ�SXUFKDVHU�DQG�PDQXIDFWXUHU�

ZKHUH���LV�WKH�SHUFHQWDJH�E\�ZHLJKW�RI�WKH�ODGOH�FRQWHQW�RI�

& &DUERQ�
0Q 0DQJDQHVH�
&U &KURPLXP�
0R 0RO\EGHQXP�
9 9DQDGLXP�
&X &RSSHU�
1L 1LFNHO�

)XUWKHUPRUH��XQOHVV�RWKHUZLVH�DJUHHG�EHWZHHQ�PDQXIDFWXUHU�DQG�SXUFKDVHU��WKH�FDUERQ�FRQWHQW�VKDOO�QRW
H[FHHG��������

7KH�VXOIXU�FRQWHQW�VKDOO�QRW�H[FHHG����������DQG�WKH�SKRVSKRUXV�FRQWHQW�VKDOO�QRW�H[FHHG����������7KH�VXP�RI
VXOIXU�DQG�SKRVSKRUXV�DV�D�WRWDO�RI�WKH�ODGOH�DQDO\VLV�VKDOO�EH�VPDOOHU�WKDQ�RU�HTXDO�WR���������

,I�SLSH�LV�XVHG�IRU�PDQXIDFWXULQJ�SLSHOLQH�FRPSRQHQWV��WKH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�SLSH�VKDOO�FRPSO\�ZLWK�WKH
UHOHYDQW�(1�VWDQGDUGV�

��

��1L�����&X

�

��9�����0R�����&U

�

��0Q
��& ���������� �&(9
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3DJH���
(1����������

��%6,��������

����� 0HFKDQLFDO�SURSHUWLHV

������� ,PSDFW�HQHUJ\

3LSH�VKDOO�DW�OHDVW�PHHW�WKH�UHTXLUHPHQWV�IRU�LPSDFW�UHVLVWDQFH�JLYHQ�LQ�(1����������)RU�RWKHU�SLSHOLQH
FRPSRQHQWV�DERYH�QRPLQDO�VL]H�'1������WKH�IROORZLQJ�PLQLPXP�LPSDFW�HQHUJ\�YDOXHV�IRU�IXOO�VL]H�&KDUS\�9
VSHFLPHQV�VKDOO�EH�REWDLQHG�IRU�ILQLVKHG�PDWHULDO�DQG�SURGXFWLRQ�ZHOGV�DV�IROORZV�

± ���-RXOH��DYHUDJH� ���-RXOH��LQGLYLGXDO�
IRU�EHQGV�DQG�ILWWLQJV�IURP�VWHHO�JUDGHV�ZLWK�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�QRW�H[FHHGLQJ����
1�PP��DQG�DOO�RWKHU�FRPSRQHQWV�

(;$03/( 9DOYHV��IODQJHV�

± ���-RXOH��DYHUDJH� ���-RXOH��LQGLYLGXDO�
IRU�EHQGV�DQG�ILWWLQJV�IURP�VWHHO�JUDGHV�ZLWK�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DERYH�����1�PP��

:KHUH�IXOO�VL]H�VSHFLPHQV�FDQQRW�EH�REWDLQHG��WKH�LPSDFW�YDOXHV�VKDOO�EH�DVVHVVHG�LQ�DFFRUGDQFH�ZLWK�WKH
IROORZLQJ�IRUPXOD�

ZKHUH�

.9 LV�WKH�LPSDFW�HQHUJ\�UHTXLUHPHQW�IRU�D�IXOO�VL]H�VSHFLPHQ��LQ�MRXOH��-��

.93 LV�WKH�PHDVXUHG�LPSDFW�HQHUJ\��LQ�MRXOH��-��
63 LV�WKH�WHVW�SLHFH�FURVV�VHFWLRQ�PHDVXUHG�XQGHU�WKH�QRWFK��LQ�VTXDUH�PLOOLPHWUHV��PP���

6XE�VL]H�VSHFLPHQV�VKDOO�EH�WDNHQ�ZLWK�D�WKLFNQHVV�JUHDWHU�WKDQ�RU�HTXDO�WR���PP�ZLWKRXW�IODWWHQLQJ�

������� ,PSDFW�WHVW�WHPSHUDWXUH

7KH�VWDQGDUG�LPSDFW�WHVW�WHPSHUDWXUH�IRU�SLSH�DQG�SLSHOLQH�FRPSRQHQWV�LV����&��:KHQ�UHTXLUHG�E\�WKH�GHVLJQ�DQ
LPSDFW�WHVW�WHPSHUDWXUH�EHORZ����&�VKDOO�EH�DJUHHG�EHWZHHQ�SXUFKDVHU�DQG�PDQXIDFWXUHU�

������� 7HQVLOH�SURSHUWLHV

3LSHV�VKDOO�PHHW�WKH�UHTXLUHPHQWV�IRU�WHQVLOH�SURSHUWLHV�JLYHQ�LQ�(1���������

)RU�RWKHU�SLSHOLQH�FRPSRQHQWV��RWKHU�WKDQ�FDVW�VWHHO��WKH�HORQJDWLRQ�DW�UXSWXUH�RI�WKH�SURSRUWLRQDO�WHQVLOH�VSHFLPHQ
LQ�DFFRUGDQFH�ZLWK�(1���������VKDOO�EH�DW�OHDVW�������)RU�FDVW�VWHHO�FRPSRQHQWV�WKH�PLQLPXP�HORQJDWLRQ�VKDOO�EH
DW�OHDVW������

7KH�UDWLR�EHWZHHQ�WKH�\LHOG�VWUHQJWK�DQG�WKH�UXSWXUH�VWUHQJWK�VKDOO�QRW�H[FHHG������

������� +DUGQHVV�RI�ZHOGV

7KH�KDUGQHVV�RI�SURGXFWLRQ�ZHOGV�LQ�SLSHOLQH�FRPSRQHQWV�VKDOO�QRW�H[FHHG�����SRLQWV�9LFNHUV�KDUGQHVV��+9�����DW
DQ\�SRLQW�LQFOXGLQJ�WKH�KHDW�DIIHFWHG�]RQH��+$=��
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��%6,��������

����� ,QVSHFWLRQ�GRFXPHQWV

������� 0DQXIDFWXULQJ�XQGHU�D�FRPSUHKHQVLYH�TXDOLW\�V\VWHP

3LSH�DQG�RWKHU�SLSHOLQH�FRPSRQHQWV�RI�DOO�VL]HV�PDQXIDFWXUHG�XQGHU�D�FRPSUHKHQVLYH�TXDOLW\�V\VWHP��IRU�H[DPSOH
(1�,62�������DSSURYHG�E\��DQG�VXEMHFW�WR��UHJXODU�VXSHUYLVLRQ�E\�FRPSHWHQW�DXWKRULWLHV��VKDOO�EH�VXSSOLHG�ZLWK
LQVSHFWLRQ�FHUWLILFDWH�����%�LQ�DFFRUGDQFH�ZLWK�(1��������XQOHVV�����$�RU�����&�RU�����LV�VSHFLILHG�E\�WKH
SXUFKDVHU�

7KH�PDQXIDFWXUHU�VKDOO�RQ�UHTXHVW�SUHVHQW�GRFXPHQWDWLRQ�WKDW�GHPRQVWUDWHV�WR�WKH�VDWLVIDFWLRQ�RI�WKH�SXUFKDVHU
WKDW�DQ�DSSURYHG�TXDOLW\�V\VWHP�LV�LQ�XVH�

������� 0DQXIDFWXULQJ�QRW�XQGHU�D�FRPSUHKHQVLYH�TXDOLW\�V\VWHP

3LSH�DQG�RWKHU�SLSHOLQH�FRPSRQHQWV�JUHDWHU�WKDQ�'1�����RU�PDGH�IURP�JUDGHV�ZLWK�VSHFLILHG�PLQLPXP�\LHOG
VWUHQJWK�JUHDWHU�WKDQ�����1�PP��ZKLFK�DUH�QRW�PDQXIDFWXUHG�LQ�DFFRUGDQFH�ZLWK���������VKDOO�EH�VXSSOLHG�ZLWK�DQ
LQVSHFWLRQ�FHUWLILFDWH�����&�LQ�DFFRUGDQFH�ZLWK�(1��������XQOHVV�����LV�VSHFLILHG�E\�WKH�SXUFKDVHU��6PDOOHU�SLSHV
DQG�SLSHOLQH�FRPSRQHQWV�DQG�ORZHU�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�PD\�EH�VXSSOLHG�ZLWK�LQVSHFWLRQ�FHUWLILFDWH
����%�

������� 6PDOO�FRPSRQHQWV

,QVWUXPHQW�SLSHZRUN��LQVWUXPHQWV��ZHOG�ILWWLQJV��DQG�VLPLODU�FRPSRQHQWV�SURGXFHG�DV�EXON�PDWHULDOV��ZKHUH�LW�LV
LPSUDFWLFDEOH�WR�EH�PDUNHG�ZLWK�SURGXFW�LGHQWLILFDWLRQ�QXPEHUV��PD\�EH�VXSSOLHG�ZLWK�D�WHVW�UHSRUW�FRQIRUPLQJ�WR
OHYHO�����RI�(1�������

����� 2WKHU�VWHHO�W\SHV�RU�JUDGHV

6WHHO�W\SHV�RU�JUDGHV�RWKHU�WKDQ�WKRVH�OLVWHG�LQ�WKH�VWDQGDUGV�UHIHUUHG�WR�LQ�WKLV�FODXVH���FDQ�DOVR�EH�XVHG�ZKHQ
WKHLU�VXLWDELOLW\�KDV�EHHQ�DSSURYHG�E\�GHPRQVWUDWLRQ�WR�DQ�LQVSHFWLRQ�ERG\�ZKLFK�KDV�EHHQ�DFFUHGLWHG�IRU�WKLV
SXUSRVH�DFFRUGLQJ�WR�(1�������RU�(1��������7KH�UHTXLUHPHQWV�RI�WKHVH�UHOHYDQW�VWDQGDUGV�UHIHUUHG�WR�VKRXOG�EH
XVHG�IRU�JXLGDQFH�LQ�HVWDEOLVKLQJ�PDWHULDO�SURSHUWLHV�

7KH�UHTXLUHPHQWV�RI�������WR�������VKDOO�EH�REVHUYHG�

��� 3LSHV

3LSH�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(1���������

)RU�GLPHQVLRQV�QRW�FRYHUHG�E\�(1����������DJUHHPHQW�VKDOO�EH�UHDFKHG�EHWZHHQ�SXUFKDVHU�DQG�PDQXIDFWXUHU
FRQFHUQLQJ�UHTXLUHPHQWV�

(;$03/(�� 5HTXLUHPHQWV�VXFK�DV�PLQLPXP�YDOXHV�IRU�LPSDFW�HQHUJ\�

)RU�IDFLOLWLHV�ZKHUH�VPDOOHU�DPRXQWV�RI�SLSH�PDWHULDOV�DUH�QHHGHG��SLSHV�FRQIRUPLQJ�WR�DQ\�UHOHYDQW�SDUW�RI
SU(1�������RU�SU(1�������PD\�EH�VSHFLILHG�E\�WKH�SXUFKDVHU�

(;$03/(�� )DFLOLWLHV�VXFK�DV�SUHVVXUH�FRQWURO�VWDWLRQV�
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��� )LWWLQJV

����� *HQHUDO

)LWWLQJV�DUH�XQGHUVWRRG�DV�IDFWRU\�PDGH�

± EHQGV�DQG�HOERZV�

± WHHV�DQG�<�FRQQHFWLRQV�

± UHGXFHUV�

± FDSV�

± VHW�RQ�DQG�VHW�LQ�EUDQFK�FRQQHFWLRQV�

± UHODWHG�LWHPV�

:KHUH�WKH�WHQVLOH�SURSHUWLHV�RI�D�ILWWLQJ�GR�QRW�PHHW�WKH�PLQLPXP�UHTXLUHPHQWV�IRU�WKH�UHOHYDQW�JUDGH��WKH
FRQGLWLRQV�DUH�DOVR�IXOILOOHG�LI�WKH�WHUP�³DFWXDO�\LHOG�WLPHV�PHDVXUHG�ZDOO�WKLFNQHVV´�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH
WHUP�FDOFXODWHG�ZLWK�WKH�VSHFLILHG�PLQLPXP�YDOXHV��7KLV�WHUP�KDV�WR�EH�REWDLQHG�E\�WHVWLQJ�

7KH�PLQLPXP�UHTXLUHG�LPSDFW�HQHUJ\�YDOXHV�DFFRUGLQJ�WR���������VKDOO�EH�PHW�

7KH�PDQXIDFWXULQJ�SURFHVV�VKDOO�EH�VXEMHFW�WR�D�PDQXIDFWXULQJ�SURFHGXUH�TXDOLILFDWLRQ�WHVW�

����� 0DQXIDFWXULQJ

������� %HQGLQJ�RI�SLSHV

:KHUH�ORQJLWXGLQDOO\�ZHOGHG�SLSH��6$:��LV�XVHG��WKH�VHDP�VKRXOG�EH�SODFHG�FORVH�WR�WKH�QHXWUDO�D[LV�

7KH�PDQXIDFWXULQJ�SURFHVV�VKDOO�EH�DJUHHG�EHWZHHQ�WKH�PDQXIDFWXUHU�DQG�WKH�SXUFKDVHU��:KHUH�WKH�SURFHVV
HPSOR\V�KHDW�WUHDWPHQW��WKH�HIIHFW�RI�WKH�SURFHVV�RQ�WKH�PDWHULDO�SURSHUWLHV�VKRXOG�EH�JLYHQ�GXH�FRQVLGHUDWLRQ�

������� %UDQFK�FRQQHFWLRQV

7HHV�DQG�<�FRQQHFWLRQV�DUH�PDQXIDFWXUHG�

± IURP�SLSH�ZLWK�ZHOGHG�RQ�QR]]OHV�RU�SLSH�ZLWK�H[WUXGHG�RXWOHW�

± LI�XVLQJ�ZHOGHG�SLSH��FDUH�VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW�WKH�RXWOHW�GRHV�QRW�LQWHUIHUH�ZLWK�WKH�SLSH�VHDP�

± E\�ZHOGLQJ�SUHVVHG�RU�UROOHG�VKHOOV�ZLWK�H[WUXGHG�RU�ZHOGHG�RXWOHW�

������� 5HGXFHUV

5HGXFHUV�DUH�PDQXIDFWXUHG�

± E\�H[SDQGLQJ�DQG�RU�UHGXFLQJ�RI�SLSH�

± E\�ZHOGLQJ�SUHVVHG�VKHOOV�RU�UROOHG�SODWH�

± E\�H[WUXGLQJ�DQ�RXWOHW�LQ�D�FDS�

������� &DSV

&DSV�DUH�PDQXIDFWXUHG�E\�SUHVVLQJ�

����� 'LPHQVLRQV�DQG�WROHUDQFHV

'LPHQVLRQV�DQG�WROHUDQFHV�VKDOO�FRQIRUP�WR�WKH�UHOHYDQW�(1�VWDQGDUG��XQOHVV�RWKHUZLVH�VSHFLILHG�E\�WKH
SXUFKDVHU�
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����� (QG�SUHSDUDWLRQ

(QG�SUHSDUDWLRQ�LQFOXGLQJ�EHYHOOLQJ�VKDOO�FRQIRUP�WR�WKH�UHOHYDQW�(1�VWDQGDUG��XQOHVV�RWKHUZLVH�VSHFLILHG�E\�WKH
SXUFKDVHU�

����� 7HVWLQJ

7HVWLQJ�RI�SK\VLFDO�SURSHUWLHV�VKDOO�EH�FRQGXFWHG�DIWHU�DOO�IRUPLQJ�DQG�KHDW�WUHDWPHQW�RSHUDWLRQV�KDYH�EHHQ
FRPSOHWHG��7HVW�VSHFLPHQ�VKDOO�EH�UHPRYHG�IURP�DGGLWLRQDO�ILWWLQJV�RU�IURP�H[FHVV�OHQJWK��7HVW�ZHOGV��PDGH�XVLQJ
WKH�ZHOGLQJ�SURFHGXUH�DSSURYHG�IRU�WKH�PDQXIDFWXULQJ�SURFHVV��MRLQWLQJ�VHSDUDWH�SODWH��PD\�EH�XVHG�WR
GHPRQVWUDWH�WKH�SURSHUWLHV�RI�ORQJLWXGLQDO�VHDPV��7KH�SODWH�KDV�WR�EH�VXEPLWWHG�WR�WKH�VDPH�KHDW�WUHDWPHQW�DV�WKH
ILWWLQJ�

)RU�WHVWLQJ�SXUSRVHV��WKH�ILWWLQJV�VKDOO�EH�GLYLGHG�XS�LQWR�WHVW�XQLWV��$�WHVW�XQLW�VKDOO�FRQVLVW�RI�ILWWLQJV�IURP�WKH�VDPH
KHDW��WKH�VDPH�VL]H�DQG�HTXLYDOHQW�KHDW�WUHDWPHQW�

7KH�FRQIRUPLW\�RI�KHDW�WUHDWPHQW�KDV�WR�EH�GHPRQVWUDWHG�E\�KDUGQHVV�WHVWV�

����� 0DUNLQJ

$OO�ILWWLQJV�VKDOO�EH�PDUNHG�H[WHUQDOO\�ZLWK�ORZ�VWUHVV�GLH�VWDPSV�DV�IROORZV�

± PDQXIDFWXUHU
V�QDPH�RU�V\PERO�

± XQLTXH�LGHQWLILFDWLRQ�RU�VHULDO�QXPEHU�

± LQVSHFWRU
V�VWDPS�

��� )ODQJHG�FRQQHFWLRQV

)ODQJHV�VKDOO�EH�FODVV�GHVLJQDWHG��)ODQJHV��JDVNHWV��DQG�EROWLQJ�VKDOO�FRQIRUP�WR�WKH�UHOHYDQW�(1�VWDQGDUGV�

��� ,QVXODWLQJ�FRQQHFWLRQV

����� 7\SH�WHVW

,QVXODWLQJ�FRXSOLQJV�DQG�IODQJHG�FRQQHFWLRQV�VKDOO�EH�W\SH�WHVWHG�

����� 6WUHQJWK�WHVW

(DFK�LQVXODWLQJ�FRXSOLQJ�VKDOO�EH�K\GURVWDWLFDOO\�SUHVVXUH�WHVWHG�IRU�DW�OHDVW�ILYH�PLQXWHV�DQG�D�PLQLPXP�RI����'3�
(QG�VHDOLQJ�PHWKRGV�ZKLFK�VXEMHFW�WKH�FRXSOLQJ�WR�D[LDO�FRPSUHVVLRQ�VKDOO�QRW�EH�XVHG�IRU�WKLV�WHVW�

7KH�K\GURVWDWLF�WHVW�VHTXHQFH�VKDOO�EH�DJUHHG�EHWZHHQ�SXUFKDVHU�DQG�PDQXIDFWXUHU�

����� (OHFWULFDO�WHVW

(DFK�LQVXODWLQJ�FRXSOLQJ�VKDOO�EH�WHVWHG�LQ�GU\�FRQGLWLRQ�IRU�RQH�PLQXWH�DW�D�PLQLPXP�YROWDJH�RI�������9�$&
����+]���7KLV�VKDOO�QRW�JLYH�ULVH�WR�DQ\�FRURQD�HIIHFWV�RU�LQVXODWLRQ�SURSHUW\�EUHDNGRZQ�

$IWHU�WKH�K\GURVWDWLF�SUHVVXUH�WHVW��WKH�UHVLVWDQFH�LQ�WKH�GU\�FRQGLWLRQ�VKDOO�EH�QRW�OHVV�WKDQ�����0 �ZKHQ�WHVWHG
ZLWK�D�PLQLPXP�YROWDJH�RI�����9�'&�

��� 9DOYHV

9DOYHV�VKDOO�EH�W\SH�WHVWHG�DQG�FRQIRUP�WR�WKH�DSSURSULDWH�(1�VWDQGDUGV�

��� ([WHUQDO�DQG�LQWHUQDO�FRDWLQJV

&RDWLQJV�RQ�SLSH�DQG��ZKHUH�DSSOLFDEOH��RWKHU�SLSHOLQH�FRPSRQHQWV�VKDOO�FRQIRUP�WR�WKH�UHOHYDQW�(1�VWDQGDUGV�
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� &RQVWUXFWLRQ

��� *HQHUDO

7KH�ZRUN�RQ�WKH�SLSHOLQH�VWUXFWXUHV�VKDOO�EH�FDUULHG�RXW�LQ�FRPSOLDQFH�ZLWK�WKH�OHJLVODWLRQ�LQ�IRUFH�LQ�WKH�FRXQWU\
FRQFHUQHG�DQG�WKH�UHJLRQ�LQ�ZKLFK�WKH�VWUXFWXUH�LV�EXLOW�

:RUN�VKDOO�EH�FDUULHG�RXW�LQ�VXFK�D�ZD\�DV�WR�HQVXUH�WKH�VDIHW\�RI�WKH�ZRUNIRUFH�DQG�WKLUG�SDUWLHV�DQG�SURWHFWLRQ�RI
SURSHUW\�

&RPSHWHQW�SHUVRQQHO��FDSDEOH�RI�DVVHVVLQJ�WKH�TXDOLW\�RI�WKH�ZRUN�ZLWKLQ�WKH�VFRSH�RI�WKLV�VWDQGDUG��VKDOO�EH
HPSOR\HG�RQ�WKH�VXSHUYLVLRQ�DQG�H[HFXWLRQ�RI�WKH�FRQVWUXFWLRQ�SURMHFW��&RQWUDFWRUV�DSSRLQWHG�E\�WKH�RSHUDWRU�VKDOO
SRVVHVV�WKH�TXDOLILFDWLRQV�QHFHVVDU\�IRU�WKH�H[HFXWLRQ�RI�WKH�ZRUN��7KH�RSHUDWRU�VKDOO�VDWLVI\�LWVHOI�WKDW�WKH
QHFHVVDU\�TXDOLILFDWLRQV�DUH�KHOG�

��� ([HFXWLRQ�RI�ZRUN

7KH�HDVHPHQWV�UHODWLQJ�WR�WKH�ZRUNLQJ�VWULS�VKDOO�EH�REWDLQHG�EHIRUH�ZRUN�FRPPHQFHV�

����� 0DUNLQJ�RXW�WKH�VLWH

7KH�ZRUNLQJ�VWULS�VKDOO�EH�PDUNHG�RXW�DQG�WKH�SURMHFWHG�SLSHOLQH�URXWH�VWDNHG�RXW��EXULHG�RU�RYHUKHDG�VWUXFWXUHV
VKDOO�EH�PDUNHG�JLYLQJ�WKH�ORFDWLRQ��W\SH��GHSWK�DQG�FKDUDFWHULVWLFV�RI�WKH�VWUXFWXUH�

(;$03/( %\�VLJQV�RU�JURXQG�PDUNLQJ�

2YHUKHDG�EDUULHUV�RU�ZDUQLQJV�VKRXOG�EH�LQVWDOOHG����P�PLQLPXP�HLWKHU�VLGH�RI�RYHUKHDG�SRZHU�OLQHV�ZKHUH�WKH
ZRUNLQJ�VWULS�SDVVHV�XQGHU�

7KH�PDUNLQJ�V\VWHP�VKDOO�EH�PDLQWDLQHG�LQ�JRRG�FRQGLWLRQ�GXULQJ�WKH�FRQVWUXFWLRQ�SHULRG�

����� ,QLWLDO�VLWH�LQVSHFWLRQV

,QLWLDO�VLWH�LQVSHFWLRQV�VKDOO�EH�FDUULHG�RXW�EHIRUH�DQ\�DFWXDO�ZRUN�FRPPHQFHV��,QVSHFWLRQ�UHSRUWV�VKDOO�EH�GUDZQ
XS�ZLWK�WKH�PXWXDO�DJUHHPHQW�RI�DOO�SDUWLHV�FRQFHUQHG�

7KH�LQVSHFWLRQ�UHSRUWV�VKDOO�VWDWH�WKH�UHTXLUHPHQWV�RI�WKH�XVHUV�RZQHUV�RI�WKH�ODQG�GXULQJ�FRQVWUXFWLRQ�DQG�VHW�RXW
WKH�SURFHGXUHV�IRU�UHLQVWDWHPHQW�RI�WKH�VLWH�RQ�FRPSOHWLRQ�RI�WKH�ZRUN�DQG�FRPSHQVDWLRQ�WR�WKH�XVHUV�RZQHUV�

����� :RUNLQJ�VWULS

7KH�ZLGWK�RI�WKH�ZRUNLQJ�VWULS�VKDOO�EH�GHWHUPLQHG�EHIRUH�ZRUN�EHJLQV��EDVHG�RQ�WKH�H[WHQW�RI�WKH�ZRUN��WKH�W\SH�RI
WHUUDLQ�FURVVHG��WKH�W\SH�RI�FURSV�DQG�DQ\�ORFDO�FRQVWUDLQWV�GXH�WR�WKH�HQYLURQPHQW�

7KH�ZRUNLQJ�VWULS�VKDOO�EH�IHQFHG�LI�QHFHVVDU\��SDUWLFXODUO\�RQ�JUD]LQJ�ODQG�WR�SUHYHQW�DQLPDOV�IURP�VWUD\LQJ�

$Q\�IHOOLQJ�RI�WUHHV�RQ�WKH�ZRUNLQJ�VWULS�VKDOO�EH�FDUULHG�RXW�LQ�FRPSOLDQFH�ZLWK�DJUHHPHQWV�GUDZQ�XS�ZLWK�WKH
RZQHUV��RSHUDWRUV�DQG�RWKHUV�FRQFHUQHG�

,I�UHTXLUHG�E\�WKH�EHDULQJ�FDSDFLW\�RI�WKH�JURXQG��D�URDG�VKDOO�EH�FRQVWUXFWHG�ZLWKLQ�WKH�ZRUNLQJ�VWULS�IRU�WKH
PRYHPHQW�RI�PDWHULDOV�DQG�HTXLSPHQW�DORQJ�WKH�SLSHOLQH�URXWH�

������ 6HSDUDWLRQ�RI�WRSVRLO

%HIRUH�GLJJLQJ�WKH�WUHQFKHV��WKH�WRSVRLO�VKDOO�EH�FDUHIXOO\�UHPRYHG�DQG�VHSDUDWHG�WR�HQDEOH�WKH�RULJLQDO�WRSVRLO�WR
EH�UHLQVWDWHG�ZKHQ�EDFNILOOLQJ�

7RSVRLO�VKDOO�QRW�EH�PL[HG�ZLWK�VXEVRLO�H[WUDFWHG�IURP�WKH�WUHQFKHV�

7KH�ZLGWK�DQG�WKH�GHSWK�RI�WRSVRLO�UHPRYHG�VKDOO�EH�GHWHUPLQHG��RQ�WKH�EDVLV�RI�WKH�W\SH�RI�WHUUDLQ�
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����� 7UHQFKHV

7KH�GHSWK�RI�WKH�WUHQFK�VKDOO�EH�GHWHUPLQHG�VXFK�WKDW�WKH�SLSH�FRYHU�FRPSOLHV�ZLWK�WKH�GUDZLQJV�DQG�GRFXPHQWV
HVWDEOLVKHG�DW�WKH�GHVLJQ�DQG�VXUYH\�VWDJH��WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�DGGLWLRQ�RI�DQ\�SURWHFWLRQ�

(;$03/(�� 3URWHFWLRQ�E\�WKH�XVH�RI�D�SURWHFWLYH�PDWHULDO��WKH�LQVWDOODWLRQ�RI�D�EDOODVW�V\VWHP��DQ\�GUDLQDJH�
QHWZRUNV�

7KH�ZLGWK�RI�WKH�WUHQFK�VKDOO�EH�GHWHUPLQHG�DV�D�IXQFWLRQ�RI�GHSWK��LQ�RUGHU�WR�DYRLG�DQ\�LQVWDELOLW\��,W�VKDOO�HQDEOH
HDV\�LQVWDOODWLRQ�RI�WKH�SLSH�ZLWKRXW�GDPDJLQJ�WKH�H[WHUQDO�FRDWLQJ�

7KH�WUHQFK�ZDOOV�FDQ�EH�YHUWLFDO��VORSLQJ�RU�EDWWHUHG�GHSHQGLQJ�RQ�WKH�GHSWK��ZLGWK�DQG�W\SH�RI�WHUUDLQ�DQG�VRLO�
7KH�ZDOOV�VKDOO�EH�VKRUHG�LI�QHFHVVDU\��SDUWLFXODUO\�LI�WKH�ZRUNIRUFH�LV�WR�GHVFHQG�LQWR�WKH�WUHQFK�

7KH�WUHQFK�ERWWRP�VKRXOG�EH�IODW�DQG�IUHH�RI�DQ\�VKDUS�HGJHV�RU�REMHFWV�OLDEOH�WR�GDPDJH�WKH�SLSHOLQH�RU�LWV
H[WHUQDO�FRDWLQJ��,I�QHFHVVDU\��WKH�SLSH�VKDOO�EH�SURWHFWHG�E\�VXLWDEOH�PHDQV�DV�DSSURSULDWH�

(;$03/(�� 3URWHFWLRQ�E\�VDQG�DQG�RU�PHFKDQLFDO�PHDQV�

:KHUH�ZHOGV�DUH�WR�EH�PDGH�LQ�WKH�ERWWRP�RI�WKH�WUHQFK��WKH�WUHQFK�VKDOO�EH�ZLGHQHG��GHHSHQHG�DQG�NHSW�IUHH�RI
ZDWHU�WR�IDFLOLWDWH�ZHOGLQJ�DQG�HQVXUH�VDIHW\�RI�WKH�ZRUNIRUFH�

3UHFDXWLRQV�VKDOO�EH�WDNHQ�WR�HQVXUH�WKH�VDIHW\�RI�DQG�DYRLG�GDPDJH�WR�EXULHG�VWUXFWXUHV�GXULQJ�WUHQFK�ZRUN�

$OO�H[FDYDWLRQ�ZRUN��RWKHU�HDUWKPRYLQJ�ZRUN�DQG�EDFNILOOLQJ�VKRXOG��LI�SRVVLEOH��EH�FDUULHG�RXW�LQ�GU\�WUHQFKHV��LI
QHFHVVDU\�E\�HPSOR\LQJ�ZHOOSRLQW�GHZDWHULQJ�

$�VWXG\�VKDOO�EH�PDGH�WR�GHWHUPLQH�WKH�GHZDWHULQJ�SURFHGXUH�DQG�WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�ZDWHU�UHPRYHG�

3UHFDXWLRQV�VKDOO�EH�WDNHQ�WR�SUHYHQW�WKH�SLSH�WUHQFK�DFWLQJ�DV�D�GUDLQ�LQ�LQFOLQHG�VHFWLRQV�

:KHUH�H[FDYDWLRQV�SDVV�XQGHU�D�URDG�RU�IRRWSDWK��WKH�GDPDJHG�DUHD�VKDOO�EH�NHSW�WR�D�PLQLPXP�DQG�DQ\
UHTXLUHPHQWV�RI�WKH�ORFDO�DXWKRULWLHV�VKDOO�EH�FRPSOLHG�ZLWK�

:KHUH�H[SORVLYHV�DUH�XVHG�WKH\�VKDOO�EH�XVHG�DQG�VWRUHG�LQ�DFFRUGDQFH�ZLWK�ORFDO�OHJLVODWLRQ�DQG�FDQ�EH�VXEMHFW
WR�SULRU�DXWKRUL]DWLRQV��$�GHWDLOHG�EODVWLQJ�SODQ�VKDOO�EH�GUDZQ�XS�IRU�WKLV�SXUSRVH�

&URVVLQJV�WKURXJK�GUDLQHG�DQG�LUULJDWHG�DUHDV�VKDOO�FDXVH�DV�OLWWOH�QXLVDQFH�DV�SRVVLEOH�WR�WKH�XVHUV�RI�WKH
GUDLQDJH�DQG�LUULJDWLRQ�QHWZRUNV�

7KH�VHOHFWLRQ�RI�HTXLSPHQW�DQG�DVVRFLDWHG�ZRUNLQJ�PHWKRGV�VKDOO�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�QDWXUH�RI�JURXQG
FRQGLWLRQV�ZLWK�UHVSHFW�WR�VDIHW\�FRGHV�

����� &URVVLQJ�DQG�SUR[LPLW\�RI�EXULHG�VWUXFWXUHV��FDEOHV�DQG�SLSHV�

7KH�PHWKRG�RI�H[FDYDWLRQ�FORVH�WR�DQ�XQGHUJURXQG�VWUXFWXUH�VKDOO�EH�GHILQHG�VXEMHFW�WR�WKH�DSSURYDO�RI�WKH�RZQHU
RI�WKH�VWUXFWXUH��6SHFLDO�SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR�SUHYHQW�GDPDJH�WR�WKH�VWUXFWXUH��,I�QHFHVVDU\��WKH�WUHQFK
VKDOO�EH�H[FDYDWHG�E\�KDQG�

:KHUH�WKH�SLSHOLQH�LV�WR�EH�FRQVWUXFWHG�QHDU�SRZHU�FDEOHV�RU�RWKHU�PHWDOOLF�VWUXFWXUHV��VWHSV�VKDOO�EH�WDNHQ�WR
PLQLPL]H�DQ\�LQWHUIHUHQFH�FDXVHG�E\�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP��7KH�GLVWDQFH�EHWZHHQ�H[LVWLQJ�VWUXFWXUHV�DQG
WKH�SLSHOLQH�XQGHU�FRQVWUXFWLRQ�VKDOO��KRZHYHU��EH�LQ�DFFRUGDQFH�ZLWK�SUHYDLOLQJ�UHJXODWLRQV��WKH�GHVLJQ�UHSRUW�DQG
WKH�RZQHU
V�UHTXLUHPHQWV�

5HGXFHG�GLVWDQFHV�PD\�EH�SHUPLWWHG�SURYLGHG�H[WUD�PHDVXUHV�DUH�WDNHQ�WR�DYRLG�GDPDJH�WR�WKH�H[LVWLQJ�VWUXFWXUH
DQG�WKH�SLSHOLQH�XQGHU�FRQVWUXFWLRQ�
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����� +DQGOLQJ�DQG�VWULQJLQJ

+DQGOLQJ��WUDQVSRUW��VWRUDJH��GLVWULEXWLRQ�DQG�VWULQJLQJ�RI�WKH�SLSHV�DQG�DFFHVVRULHV�VKDOO�EH�SHUIRUPHG�ZLWK�WKH
XWPRVW�FDUH�LQ�RUGHU�QRW�WR�GDPDJH�WKH�SLSH��WKH�H[WHUQDO�FRDWLQJV�DQG�WKH�EHYHOV��7KH�HTXLSPHQW�XVHG�VKDOO�EH�RI
D�IOH[LEOH�PDWHULDO�RI�VXIILFLHQW�VWUHQJWK�DQG�VKDOO�EH�DYDLODEOH�LQ�VXIILFLHQW�QXPEHU��,I�DQ�HOHFWURPDJQHW�LV�XVHG��WKH
UHVLGXDO�PDJQHWLVP�VKDOO�EH�YHULILHG��,I�UHVLGXDO�PDJQHWLVP�H[LVWV�LW�VKDOO�EH�FRQVLGHUHG�WKDW�SUREOHPV�FDQ�RFFXU
ZKHQ�DUF�ZHOGLQJ�LV�XVHG�

(;$03/(�� (TXLSPHQW�VXFK�DV�VOLQJV�DQG�FDSV�

'XULQJ�VWRUDJH�WKH�SLSHV�VKDOO�EH�SURWHFWHG�DJDLQVW�FRUURVLRQ��VXSSRUWHG�RII�WKH�JURXQG�DQG��ZKHUH�UHTXLUHG�
VHSDUDWHG�IURP�RQH�DQRWKHU�E\�VXLWDEOH�PHDQV�

(;$03/(�� 6XLWDEOH�PHDQV�FDQ�EH�EUDFNHWV�RU�VDQGEDJV�

0HDVXUHV�VKDOO�EH�WDNHQ�WR�SUHYHQW�UROOLQJ�DQG�HQVXUH�VWDELOLW\�RI�SLSH�VWRUDJH�

����� %HQGV

������� (ODVWLF�EHQGV

7KH�SHUPLWWHG�UDGLXV�RI�FXUYDWXUH�RQ�EHQGV�REWDLQHG�E\�GHIOHFWLRQ�GHSHQGV�RQ�WKH�PDWHULDO�JUDGH�DQG�VL]H�RI�WKH
SLSHV�DQG�VKDOO�EH�VSHFLILHG�LQ�WKH�GHVLJQ�SKDVH�

������� )LHOG�EHQGV

3LSHV�FDQ�EH�EHQW�FROG�LQ�WKH�ILHOG�WR�VXLW�WKH�OLQH�GUDZLQJV�DQG�WRSRJUDSKLFDO�VXUYH\��7KLV�ZRUN�VKDOO�RQO\�EH
XQGHUWDNHQ�E\�H[SHULHQFHG�RSHUDWRUV�XVLQJ�VXLWDEOH�HTXLSPHQW�

7KH�PLQLPXP�UDGLXV�IRU�ILHOG�EHQGV�VKRXOG�EH�

± ���;�SLSH�RXWVLGH�GLDPHWHUV�IRU�SLSHV�ZLWK�QRPLQDO�VL]H�'1�����RU�OHVV�

± ���;�SLSH�RXWVLGH�GLDPHWHUV�IRU�SLSHV�ZLWK�QRPLQDO�VL]H�RYHU�'1�����XS�WR�����

± ���;�SLSH�RXWVLGH�GLDPHWHUV�IRU�SLSHV�ZLWK�QRPLQDO�VL]H�'1�����RU�JUHDWHU�

%HQGLQJ�VKDOO�FDXVH�QR�GDPDJH�WR�WKH�SLSH�RU�WKH�FRDWLQJ��7KH�RYDOLW\�WROHUDQFH�RI�EHQGV�VKDOO�EH�������RI�WKH
SLSH�RXWVLGH�GLDPHWHU��,I�ZULQNOLQJ�RFFXUV��WKH�SHUPLVVLEOH�IDXOW�GHSWKV�VKDOO�EH�OHVV�WKDQ������WLPHV�WKH�GLVWDQFH
EHWZHHQ�WZR�FRQVHFXWLYH�SHDNV�

,I�QHFHVVDU\�D�JDXJLQJ�SODWH�RI�VRIW�VWHHO�VKRXOG�EH�SXOOHG�WKURXJK�WKH�ILHOG�EHQGV�WR�FKHFN�FRPSOLDQFH�ZLWK�WKH
DERYH�UHTXLUHPHQWV��7KH�SODWH�GLPHQVLRQV�ZLOO�GHSHQG�RQ�WKH�FKDUDFWHULVWLFV�RI�WKH�SLSH�DQG�WKH�GLIIHUHQW
SHUPLVVLEOH�WROHUDQFHV��$QRWKHU�DSSURSULDWH�PHDVXUHPHQW�PHWKRG�PD\�EH�XVHG�

)RU�FROG�EHQW�SLSHV��D�EHQGLQJ�WHVW�VKDOO�EH�SHUIRUPHG�EHIRUH�WKH�VWDUW�RI�WKH�ZRUN�

:HOGV�RQ�ORQJLWXGLQDOO\�ZHOGHG�SLSHV�VKDOO�EH�SRVLWLRQHG�QHDU�WKH�QHXWUDO�]RQH��&LUFXPIHUHQWLDO�ZHOGV�DUH�QRW
SHUPLWWHG�LQ�WKH�EHQGLQJ�DUHD��$�VWUDLJKW�OHQJWK�RI�DW�OHDVW�RQH�SLSH�GLDPHWHU��ZLWK�D�PLQLPXP�RI�����P��VKDOO�EH�OHIW
DW�HLWKHU�HQG�RI�WKH�EHQG��,I�QHFHVVDU\�D�PDQGUHO�VKRXOG�EH�XVHG�

6SLUDO�ZHOGHG�SLSHV�PD\�EH�XVHG�IRU�ILHOG�EHQGLQJ�

������� )DFWRU\�EHQGV

)RU�IDFWRU\�EHQGV��VHH�FODXVHV���DQG���
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����� :HOGLQJ�DQG�ZHOG�H[DPLQDWLRQ

:HOGLQJ�RI�SLSHOLQH�V\VWHPV�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�(1�������DQG�DSSURYHG�SURFHGXUHV��,W�VKDOO
EH�SHUIRUPHG�E\�VXLWDEO\�WUDLQHG�DQG�TXDOLILHG�RSHUDWRUV�

&LUFXPIHUHQWLDO�ZHOGV�H[DPLQDWLRQ�LQ�SLSHOLQH�V\VWHPV�VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI
WKH�VWDQGDUG�VHOHFWHG�IRU�WKH�ZHOGLQJ�DQG��H[FHSW�DV�DOORZHG�IRU�WHVW�VHFWLRQV�WLH�LQ�ZHOGV��EH�FDUULHG�RXW�EHIRUH
SUHVVXUH�WHVWLQJ�

7KH�PLQLPXP�SHUFHQWDJH�RI�ZHOGV�WR�H[DPLQH�LV�GHILQHG�LQ�(1��������,Q�FDVHV�RI�EXLOW�XS�DUHDV��VSHFLDO
FRQVWUXFWLRQV��SLSHOLQH�VHFWLRQV�DERYH�JURXQG�RU�WHVW�VHFWLRQ�WLH�LQ�ZHOGV��DOO�ZHOGV�VKDOO�EH�H[DPLQHG�E\�DQ
DSSURSULDWH�QRQ�GHVWUXFWLYH�PHWKRG�

:HOGV�VKDOO�PHHW�WKH�DFFHSWDQFH�FULWHULD�VSHFLILHG�LQ�(1�������DSSOLHG�IRU�ZHOGLQJ�IRU�WKH�VHOHFWHG�LQVSHFWLRQ
PHWKRG��:HOGV�QRW�PHHWLQJ�WKHVH�FULWHULD�VKDOO�HLWKHU�EH�UHSDLUHG�DQG�UHLQVSHFWHG��LI�SHUPLWWHG��RU�UHPRYHG�

������ ([WHUQDO�FRDWLQJ

)RU�FRDWLQJ�RI�SLSHV�DQG�FRPSRQHQWV��VHH�DOVR�FODXVHV���DQG���

7KH�FKRLFH�RI�V\VWHP�DQG�PHWKRG�RI�DSSOLFDWLRQ�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�RQH�RI�WKH�IROORZLQJ�VWDQGDUGV�

± SU(1�������

± SU(1�������

± SU(1�������

± SU(1�������

± SU(1�������

± SU(1�������

± (1�������

± DQG�RWKHU�DSSURSULDWH�(1�VWDQGDUGV�

�������� 6XUIDFH�SUHSDUDWLRQ��DSSOLFDWLRQ�FRQGLWLRQV

:KHQ�WKH�VXUIDFH�RI�ILHOG�MRLQWV�DQG�FRDWLQJ�UHSDLU�DUHDV�LV�GU\�DQG�IUHH�RI�DOO�GHSRVLWV��LW�VKDOO�EH�FOHDQHG�LQ
DFFRUGDQFH�ZLWK�WKH�VSHFLILFDWLRQ�

7KH�HQGV�RI�WKH�IDFWRU\�DSSOLHG�FRDWLQJ�VKDOO�EH�EHYHOOHG�EHIRUH�WKH�ILHOG�FRDWLQJ�LV�DSSOLHG�

7KH�ILHOG�FRDWLQJ�VKDOO�EH�DSSOLHG�LQ�DFFRUGDQFH�ZLWK�WKH�VSHFLILFDWLRQ�DQG�RU�PDQXIDFWXUHU
V�LQVWUXFWLRQV�

�������� &RDWLQJ�ZHOGHG�MRLQWV�DQG�XQFRDWHG�SDUWV�RI�SLSHV

9DULRXV�WHFKQLTXHV�FDQ�EH�XVHG�WR�VXLW�IDFWRU\�DSSOLHG�RU�H[LVWLQJ�FRDWLQJV��VXFK�DV�

± WDSH�ZUDSSLQJ�
7KH�WDSHV�VKDOO�EH�ZUDSSHG�ZLWK�WKH�VSHFLILHG�ODS�DQG�VKDOO�RYHUODS�WKH�SLSH�IDFWRU\�FRDWLQJ��,I�D�PDFKLQH�LV
XVHG��LW�VKDOO�QRW�GDPDJH�WKH�FRDWLQJ�

± KHDW�VKULQNDEOH�VOHHYH�
7KLV�W\SH�LV�ILWWHG�DIWHU�KHDWLQJ�WKH�SLSH�DQG�WKH�DGMDFHQW�FRDWLQJ�

± OLTXLG�RU�IXVLRQ�ERQGHG�HSR[\�UHVLQ�FRDWLQJ�
)RU�SLSHV�ZLWK�D�IDFWRU\�HSR[\�FRDWLQJ��WKH�DUHD�WR�EH�FRDWHG�DQG�WKH�DGMDFHQW�FRDWLQJ�VKDOO�EH�KHDWHG
EHIRUH�DSSOLFDWLRQ�

± K\GURFDUERQ�EDVHG�FRDWLQJ�IRU�SLSHV�IDFWRU\�FRDWHG�ZLWK�D�K\GURFDUERQ�ELQGLQJ�SURGXFW�

,Q�DOO�FDVHV��FRPSDWLELOLW\�EHWZHHQ�WKH�SURGXFWV�XVHG�DQG�WKH�SLSH�FRDWLQJ�VKDOO�EH�YHULILHG��7KHUH�VKDOO�EH�D
VXIILFLHQW�RYHUODS�ZLWK�WKH�RULJLQDO�FRDWLQJ�
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�������� 5HSDLULQJ�WKH�FRDWLQJ

$IWHU�UHPRYDO�RI�WKH�GDPDJHG�FRDWLQJ��IDXOWV�VKDOO�EH�UHSDLUHG�XVLQJ�D�V\VWHP�FRPSDWLEOH�ZLWK�WKH�RULJLQDO�DQG
KDYLQJ�LGHQWLFDO�FKDUDFWHULVWLFV�

�������� &RDWLQJ�YDOYHV��ILWWLQJV�DQG�FDWKRGLF�SURWHFWLRQ�FRQQHFWLRQ�SRLQWV

7KH�FRDWLQJ�PDWHULDO�IRU�EXULHG�YDOYHV��ILWWLQJV�DQG�FDWKRGLF�SURWHFWLRQ�FRQQHFWLRQ�SRLQWV�VKDOO�EH�VXLWDEOH�IRU�WKLV
SXUSRVH�

7KLV�FRDWLQJ�FDQ�EH�DSSOLHG�LQ�WKH�ZRUNVKRS�RU�RQ�VLWH��,Q�WKH�ZRUNVKRS�WKH�ILWWLQJV�FDQ�EH�FRDWHG�E\��H�J��

± PRXOGLQJ�K\GURFDUERQ�EDVHG�SURGXFWV�RU�HSR[\�UHVLQV�

± VSUD\LQJ�FRDWV�RI�HSR[\�UHVLQ�EDVHG�RU�SRO\XUHWKDQH�SURGXFWV�ZLWK�D�KLJK�FRDO�WDU�HQDPHO�FRQWHQW�

± GLSSLQJ�LQ�D�IOXLGL]HG�HSR[\�UHVLQ�RU�SRZGHUHG�SRO\DPLGH�EDWK�

6LWH�FRDWLQJ�UHTXLUHV�PDWHULDOV�WKDW�FRQIRUP�HDVLO\�WR�WKH�JHRPHWU\�RI�WKH�ILWWLQJV��7KH�IROORZLQJ�PD\�EH�XVHG�

± K\GURFDUERQ�EDVHG�ELQGHU�PDWHULDOV�ZKLFK�DUH�DSSOLHG�HLWKHU�E\�PRXOGLQJ�RU�E\�FRDWLQJ�XVLQJ�DQ
LPSUHJQDWHG�JODVVILEUH�VXUIDFH�PDW�

± ZUDSSLQJ�LQ�FRPELQDWLRQ�ZLWK�D�ILOOHU�SURGXFW��7KH�UDWH�RI�RYHUODS�VKDOO�EH�D�PLQLPXP�RI������WR�JLYH
GRXEOH�ZUDSSLQJ�DW�DOO�SRLQWV�

± FROG�SRO\PHUL]DEOH�UHVLQ�EDVHG��HSR[\��SURFHVVHV�

)L[LQJ�SRLQWV�IRU�FDWKRGLF�SURWHFWLRQ�FDEOHV�VKDOO�EH�SURWHFWHG�XVLQJ�K\GURFDUERQ�EDVHG�SURGXFWV��ELWXPHQ
ZUDSSLQJ�DSSOLHG�KRW��SUHIRUPHG�SRO\HWK\OHQH�DQG�DGKHVLYH�EDVHG�V\VWHPV�RU�SURWHFWLYH�ZUDSSLQJ�V\VWHPV�ZLWK
ILOOHU�SURGXFWV�

�������� ,QVSHFWLRQV

7KH�LQWHJULW\�RI�WKH�SLSH�FRDWLQJ�DQG�WKH�FRDWLQJ�RI�MRLQWV�VKDOO�EH�FKHFNHG�E\�D�GHWHFWRU�RU�HOHFWULF�VFDQQHU��WKH
YROWDJH�RI�ZKLFK�LV�VHW�WR�VXLW�WKH�FKDUDFWHULVWLFV�RI�WKH�FRDWLQJ��7KH�GHWHFWRU�VKDOO�EH�XVHG�DIWHU�OLIWLQJ�WKH�SLSH�DQG
EHIRUH�ORZHULQJ�LQWR�WKH�WUHQFK��7KH�SDVV�VSHHG�VKDOO�HQDEOH�HDV\�GHWHFWLRQ�RI�IDXOWV��)DXOWV�GHWHFWHG�VKDOO�EH
UHSDLUHG�LPPHGLDWHO\�LQ�FRPSOLDQFH�ZLWK�����������(DFK�UHSDLU�VKDOO�EH�UHWHVWHG�ZLWK�WKH�GHWHFWRU�

7HVWV�RQ�ILHOG�FRDWHG�FRPSRQHQWV�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKH�DSSURSULDWH�VWDQGDUGV�RU�WKH
VSHFLILFDWLRQV�

�������� 0HFKDQLFDO�SURWHFWLRQ

$W�FHUWDLQ�SRLQWV�RQ�WKH�OLQH�DV�GHWHUPLQHG�LQ�WKH�GHVLJQ��DV�D�UHVXOW�RI�WKH�VXUYH\�RU�GXULQJ�WKH�ZRUN��WKH�FRDWLQJ
VKDOO�EH�SURWHFWHG�PHFKDQLFDOO\�IURP�H[WHUQDO�LQWHUIHUHQFH��7KH�W\SH�RI�SURWHFWLRQ�FKRVHQ�VKDOO�WDNH�LQWR
FRQVLGHUDWLRQ�WKH�FRDWLQJ�RI�WKH�SLSHV�DQG�ZHOGHG�MRLQWV��,W�VKDOO�QRW�GLVWXUE�WKH�IXQFWLRQLQJ�RI�WKH�FDWKRGLF
SURWHFWLRQ�V\VWHP�

(;$03/( $V�SURWHFWLRQ�VDQG��IHOW�RU�FRQFUHWH�FDVLQJ�FDQ�EH�XVHG�

�������� 5RFN\�JURXQG

,Q�URFN\�JURXQG��WKH�SLSH�FRDWLQJ�VKDOO�EH�DGHTXDWHO\�SURWHFWHG�E\�D�EDFNILOO�FRPSRVHG�RI�VDQG��VRIW�HDUWK�RU
FUXVKHG�PDWHULDOV�DQG�RU�WKH�LQVWDOODWLRQ�RI�PHFKDQLFDO�SURWHFWLRQ�

6KDUS�HGJHG�FUXVKLQJV��VODJ�RU�FOLQNHU�VKDOO�QRW�EH�XVHG��6DOLQH�VDQGV�VKRXOG�RQO\�EH�XVHG�LI�SUHFDXWLRQV�DUH
WDNHQ�
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������ /RZHULQJ�LQWR�WKH�WUHQFK

7KH�WUHQFK�ERWWRP�VKDOO�EH�FRQVWUXFWHG�LQ�VXFK�D�ZD\�DV�WR�SURYLGH�XQLIRUP�VXSSRUW�WR�WKH�SLSHOLQH�

&DUH�VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW�WKH�WUHQFK�ZDOOV�DQG�ERWWRP�DUH�IUHH�IURP�SURWUXVLRQV�RU�DQ\�REMHFW�OLNHO\�WR
FDXVH�GDPDJH�WR�WKH�SLSH�FRDWLQJ�

,PPHGLDWHO\�EHIRUH�ORZHULQJ�WKH�SLSHOLQH�LQWR�WKH�WUHQFK��WKH�ZKROH�RI�WKH�SLSH�FRDWLQJ�VKDOO�EH�LQVSHFWHG�DQG�DQ\
GHIHFWV�UHSDLUHG�

(TXLSPHQW�XVHG�IRU�OLIWLQJ�DQG�ORZHULQJ�WKH�SLSHOLQH�VKDOO�QRW�GDPDJH�WKH�SLSH�RU�LWV�FRDWLQJ��7KH�SLSH�VKDOO�EH
LQVSHFWHG�ZKHUH�VXFK�HTXLSPHQW�KDV�EHHQ�LQ�FRQWDFW�ZLWK�WKH�SLSHOLQH�

&DUH�VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW�RYHUVWUHVVLQJ�RI�WKH�SLSHOLQH�GRHV�QRW�RFFXU�GXULQJ�OLIWLQJ�RU�ORZHULQJ�RSHUDWLRQV
DQG�WKDW��DIWHU�ORZHULQJ��WKH�SLSHOLQH�LV�QRW�OHIW�LQ�D�VWUHVVHG�FRQGLWLRQ�

:HW�LQVWDOODWLRQ��IORDWLQJ�DQG�VLQNLQJ�WKH�SLSHOLQH�VHFWLRQ��VKRXOG�EH�FRQVLGHUHG�LQ�DUHDV�ZLWK�YHU\�VRIW�VRLOV�DQG�RU
DUHDV�ZKHUH�GHZDWHULQJ�LV�QRW�SUDFWLFDEOH�

������ %DOODVWLQJ��DQFKRULQJ

7KH�SLSH�VKDOO�EH�EDOODVWHG�RU�DQFKRUHG��LI�QHFHVVDU\��LQ�DUHDV�ZKHUH�WKH�SLSH�WHQGV�WR�IORDW�EHFDXVH�RI�WKH�KLJK
JURXQG�ZDWHU�WDEOH�

7KH�EDOODVWLQJ�GHYLFHV�LQFOXGHV�DQFKRUV��D�FRQWLQXRXV�FRQFUHWH�FRDWLQJ�DSSOLHG�RQ�VLWH�RU�LQ�WKH�ZRUNVKRS�
FRQFUHWH�VHW�RQ�ZHLJKWV��VDQG�DQG�FOD\�EDFNILOO�ZLWK�RU�ZLWKRXW�D�JHRIDEULF��RU�DQ\�RWKHU�HTXLYDOHQW�V\VWHP�

,Q�VORSLQJ�JURXQG��WKH�WUHQFK�EDFNILOO�VKDOO�EH�VWDELOL]HG�ZLWK�HURVLRQ�EDUULHUV�WR�SUHYHQW�ZDVKRXW�

(;$03/( 6DQGEDJV�RU�ZDOOLQJ�

������ 7LH�LQV

7LH�LQV�VKDOO�EH�PDGH�VR�WKDW��DIWHU�ZHOGLQJ��WKH�SLSH�LV�DV�IUHH�DV�SRVVLEOH�RI�DQ\�VWUHVVHV�

%HIRUH�FRDWLQJ��WKH�MRLQW�ZHOGV�VKDOO�EH�LQVSHFWHG�DFFRUGLQJ�WR�SU(1��������7KH�FRDWLQJ�VKDOO�EH�FKHFNHG�ZLWK�D
GHWHFWRU�EHIRUH�WKH�SLSH�LV�EXULHG�

������ %DFNILOO

7KH�SRVLWLRQ�RI�WKH�SLSH�LQ�WKH�WUHQFK�VKDOO�EH�VXUYH\HG�WR�HVWDEOLVK�WKH�DV�EXLOW�ORFDWLRQ�EHIRUH�WKH�EDFNILOO�

7R�DYRLG�DQ\�GDPDJH�WR�WKH�SLSH�DQG�WKH�FRDWLQJ�D�SUHEDFNILOO�VKRXOG�EH�SODFHG�RYHU�WKH�SLSH�LPPHGLDWHO\�DIWHU
WKH�SLSH�LV�ODLG�LQ�WKH�WUHQFK��7KLV�SUHEDFNILOO�VKRXOG�FRQWDLQ�QR�PDWHULDOV�OLNHO\�WR�GDPDJH�WKH�SLSH�FRDWLQJ�

(;$03/( 'DPDJH�E\�VWRQHV�RU�FRQFUHWH�

%DFNILOOLQJ�VKDOO�EH�FDUULHG�RXW�DV�VRRQ�DV�SRVVLEOH�DIWHU�ORZHULQJ��HLWKHU�ZKROO\�RU�SDUWO\��WR�SUHYHQW�GDPDJH�

,I�UHTXLUHG��WKH�SLSH�ORFDWLRQ�VKRXOG�EH�PDUNHG�E\�D�VWDQGDUG�\HOORZ�ZDUQLQJ�PDUNHU�VWULS�ODLG�DW�D�PLQLPXP�RI
�����P�DERYH�WKH�SLSH�

%DFNILOOLQJ�LV�JHQHUDOO\�SHUIRUPHG�PHFKDQLFDOO\��6SHFLDO�SUHFDXWLRQV�VKDOO�EH�DGRSWHG�LQ�GUDLQHG�DUHDV�

5RDGV��IRRWSDWKV��VKRXOGHUV��EDQNV��HWF��VKDOO�EH�EDFNILOOHG�ZLWK�PDWHULDOV�ZKLFK�HQVXUH�WKH�VWDELOLW\�RI�WKHVH
VWUXFWXUHV�

,I�FRPSDFWLRQ�LV�QHFHVVDU\��LQ�SDUWLFXODU�IRU�SLSHOLQHV�ODLG�LQ�EXLOW�XS�DUHDV�DQG�SLSHOLQHV�URXWHG�RQ�SXEOLF�URDGV�RU
IRRWSDWKV��LW�VKDOO�EH�SHUIRUPHG�ZLWK�WKH�DSSURSULDWH�HTXLSPHQW�ZKLFK�GRHV�QRW�FDXVH�GDPDJH�WR�WKH�SLSH
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������ 5HLQVWDWHPHQW

7KH�JURXQG�RFFXSLHG�GXULQJ�WKH�ZRUN�VKDOO�EH�UHLQVWDWHG�WR�LWV�RULJLQDO�FRQGLWLRQ�DV�TXLFNO\�DV�SRVVLEOH�DIWHU
EDFNILOOLQJ�WKH�WUHQFK�

$FFHVVHV�WR�SURSHUW\��IHQFHV��GLWFKHV��UHWDLQLQJ�ZDOOV��LUULJDWLRQ�V\VWHPV�DQG�RWKHU�VWUXFWXUHV�VKDOO�EH�UHLQVWDWHG�LQ
FRPSOLDQFH�ZLWK�WKH�DJUHHPHQWV�GUDZQ�XS�DW�WKH�WLPH�RI�LQLWLDO�VXUYH\�

/DQG�UHJLVWHU�PDUNV�PRYHG�IRU�WKH�ZRUN�VKDOO�EH�UHSODFHG�E\�DQ�DXWKRUL]HG�VXUYH\RU�

:KHUH�QHFHVVDU\��GHYLFHV�WR�SUHYHQW�HURVLRQ�RI�WKH�EDFNILOO�PDWHULDOV�VKDOO�EH�LQVWDOOHG�ZKHQ�UHLQVWDWLQJ
HPEDQNPHQWV�DQG�VORSHV�

5HLQVWDWHPHQW�RI�IRRWSDWKV��URDG�VXUIDFHV��EDQNV��VKRXOGHUV��HWF��VKDOO�EH�SHUIRUPHG�ZLWK�WKH�DJUHHPHQW�RI�WKH
DXWKRULWLHV�FRQFHUQHG�

������ 0DUNLQJV

7KH�ORFDWLRQ�RI�WKH�SLSH�VKDOO�EH�FOHDUO\�PDUNHG�E\�VXLWDEOH�PHDQV�

(;$03/( <HOORZ�ZDUQLQJ�PDUNHUV��RYHUKHDG�PDUNHUV��VLJQV�

7KHVH�PDUNHU�V\VWHPV�VKDOO�EH�ILUPO\�DQFKRUHG�WR�HQVXUH�SHUPDQHQW�IL[WXUH��:KHUH�DHULDO�VXUYHLOODQFH�LV�LQWHQGHG�
VXIILFLHQW�PDUNHUV�VKDOO�EH�YLVLEOH�IURP�WKH�DLU�WR�LQGLFDWH�WKH�SLSHOLQH�URXWH�

������ )LQDO�VLWH�LQVSHFWLRQ�ZLWK�RZQHUV�DQG�XVHUV

:KHQ�UHLQVWDWHPHQW�DQG�PDUNLQJ�LV�FRPSOHWHG��WKH�VLWH�DIIHFWHG�E\�WKH�ZRUN�VKDOO�EH�VXEMHFWHG�WR�D�ILQDO
LQVSHFWLRQ�DWWHQGHG�E\�WKH�SDUWLHV�FRQFHUQHG�

��� 6SHFLDO�FURVVLQJV

����� *HQHUDO

6SHFLDO�FURVVLQJV�VKDOO�EH�VXEMHFW�WR�WKH�DSSURYDO�RI�WKH�DXWKRULWLHV�FRQFHUQHG�

6SHFLDO�FURVVLQJV�VKDOO�EH�LQ�FRPSOLDQFH�ZLWK�WHFKQLFDO�SURYLVLRQV�UHJDUGLQJ�SXEOLF�SURSHUW\��FXUUHQW�OHJLVODWLRQ�DQG
QRUPDO�GHVLJQ�SUDFWLFHV�

&URVVLQJV�FDQ�EH�RSHQ�WUHQFK��LI�QHFHVVDU\�ZLWK�D�SURWHFWLYH�FDVLQJ�RU�VODE��RU�WKH\�FDQ�EH�³WUHQFKOHVV´�

����� 2SHQ�WUHQFK�URDG�RU�SDWK�FURVVLQJV

2SHQ�WUHQFK�FURVVLQJV�RI�WDUUHG�URDGV�RU�SDWKV�VKDOO�EH�PDGH�E\�FXWWLQJ�WKH�VXUIDFH�RYHU�WKH�IXOO�ZLGWK�RU�LQ
VHFWLRQV��VXEMHFW�WR�WKH�DSSURYDO�RI�WKH�DXWKRULWLHV�FRQFHUQHG��&DVLQJV�LI�UHTXLUHG�VKDOO�EH�ODLG�RQ�D�VWDEOH�EHG�

����� ³7UHQFKOHVV´�FURVVLQJV

7KHUH�DUH�VHYHUDO�WHFKQLTXHV�DYDLODEOH�IRU�FURVVLQJ�IHDWXUHV�VXFK�DV�UDLOZD\V��URDGV��DQG�ZDWHUZD\V�ZLWKRXW
H[FDYDWLQJ�DQ�RSHQ�WUHQFK�

'HSHQGLQJ�RQ�VRLO�FRQGLWLRQV�DQG�JHRK\GURORJ\��WKH�DSSURSULDWH�WHFKQLTXH�FDQ�EH�VHOHFWHG�IURP�WKH�IROORZLQJ�

± H[FDYDWLRQ��HLWKHU�PHFKDQLFDO�RU�PDQXDO�
± MHWWLQJ�
± GULYLQJ�E\�GLVSODFLQJ�
± UDPPLQJ�
± PLFURWXQQHOOLQJ�
± GLUHFWLRQDO�GULOOLQJ��VHH��������
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:KHQ�GHFLGLQJ�ZKLFK�RI�WKH�GLIIHUHQW�WHFKQLTXHV�WR�XVH��WKH�IROORZLQJ�DVSHFWV�VKDOO�EH�FRQVLGHUHG�

± WKH�SURFHVV�RI�H[FDYDWLQJ�WKH�KROH�
± WKH�VXSSRUW�QHFHVVDU\�IRU�WKH�IDFH�RI�WKH�ERUH�
± WKH�VXSSRUW�UHTXLUHG�WR�PDLQWDLQ�WKH�KROH�
± LQVHUWLRQ�RI�WKH�SLSH�
± UHPRYDO�RI�WKH�VRLO�
± GLUHFWLRQDO�FRQWURO�

7KH�GLIIHUHQW�SDUDPHWHUV�IRU�WKHVH�³WUHQFKOHVV´�WHFKQLTXHV�DUH�JLYHQ�LQ�7DEOH���

7DEOH�����2YHUDOO�SURFHVV�SDUDPHWHUV�LQ�³WUHQFKOHVV´�WHFKQLTXHV

�
3URFHVV�RI
H[FDYDWLQJ

KROH

�
6XSSRUW
IRUIDFH�RI

ERUH

RSWLRQV

�
6XSSRUW

WRPDLQWDLQ�ERUH

RSWLRQV

�
,QVHUWLRQ�RI�SLSH

RSWLRQV

�
5HPRYDO�RI

VRLO

RSWLRQV

�
'LUHFWLRQDO
FRQWURO

RSWLRQV

$
([FDYDWLRQ
PHFKDQLFDO�RU
PDQXDO

±�1R�VXSSRUW
±�+\GUDXOLF
±�3QHXPDWLF
±�0HFKDQLFDO

±�1R�VXSSRUW
±�+\GUDXOLF
±�0HFKDQLFDO

±�6WDWLF
±�'\QDPLF

±�7KURXJK�WKH
SLSH

±�<HV

%
-HWWLQJ ±�+\GUDXOLF ±�+\GUDXOLF ±�'\QDPLF ±�7KURXJK�WKH

SLSH
±�<HV

&
'ULYLQJ�DQG
GLVSODFLQJ

±�0HFKDQLFDO ±�0HFKDQLFDO ±�'\QDPLF ±�7R�WKH
VXUURXQGLQJ
VRLO

±�<HV

'
5DPPLQJ ±�1RQH ±�0HFKDQLFDO ±�'\QDPLF ±�7KURXJK�WKH

SLSH
±�1R

(
0LFURWXQQHOOLQJ ±�0HFKDQLFDO

±�+\GUDXOLF
±�0HFKDQLFDO
±�+\GUDXOLF

±�'\QDPLF ±�7KURXJK�WKH
SLSH�ZLWK
WUDQVSRUW
V\VWHP

±�<HV

7KH�HIIHFW�RQ�WKH�VXUURXQGLQJ�VRLO�DQG�WKH�FURVVHG�IHDWXUH�GHSHQGV�ODUJHO\�RQ�WKH�PHWKRG�VHOHFWHG��$�FRPELQDWLRQ
RI�SURFHVV�DQG�FRQWURO�PHWKRG�VKRXOG�EH�FKRVHQ�ZKLFK�LV�PRVW�DSSURSULDWH�WR�WKH�LQVWDOOHG�SLSH��WKH�FURVVHG
IHDWXUH�DQG�WKH�VXUURXQGLQJ�DUHD�

7KH�EDVLF�WHFKQLTXHV�DUH�VKRZQ�LQ�)LJXUH���Li
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)LJXUH�����2YHUYLHZ�RI�VRPH�RI�WKH�WHFKQLTXHV�IRU�FURVVLQJV
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����� 5HTXLUHPHQWV�IRU�FDVLQJV

&DVLQJV�FDQ�EH�RI�YDULRXV�PDWHULDOV�DQG�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�����

$OO�FDVLQJV�VKDOO�EH�VWUDLJKW��:HOGHG�VWHHO�FDVLQJV�VKDOO�KDYH�QR�LQWHUQDO�EXUUV��7KHLU�HQGV�VKDOO�KDYH�QR�VKDUS
HGJHV�

%HIRUH�LQVHUWLQJ�WKH�FDUULHU�SLSH�VHFWLRQ�LQWR�WKH�FDVLQJ��LW�VKDOO�EH�ILWWHG�ZLWK�LQVXODWLQJ�VXSSRUW�ULQJV��)RU�VXSSRUW
ULQJV��VHH�����

7KH�FRQGLWLRQ�RI�WKH�FDUULHU�SLSH�FRDWLQJ�VKDOO�EH�LQVSHFWHG�DQG�WKH�LQVLGH�RI�WKH�FDVLQJ�SLSH�VKDOO�EH�FOHDQHG
EHIRUH�WKH�LQVHUWLRQ�RSHUDWLRQ�FRPPHQFHV��7KH�SLSH�VKDOO�EH�LQVHUWHG�JUDGXDOO\�DQG�LQ�D�FRQWUROOHG�PDQQHU�DQG
NHSW�SHUIHFWO\�LQ�OLQH�ZLWK�WKH�FDVLQJ�LQ�RUGHU�WR�DYRLG�DQ\�FRQWDFW�GXULQJ�WKH�LQVHUWLRQ��([WUD�SUHFDXWLRQV�VKDOO�EH
WDNHQ��LI�QHFHVVDU\�

(;$03/( 8VH�RI�SLOHG�XS�EDJV�RI�VDQG�RU�FHPHQW��RU�FRQFUHWH�EORFNV�

&RUUHFW�H[HFXWLRQ�RI�WKH�ZRUN�FDQ�EH�FKHFNHG�E\�YLVXDO�LQVSHFWLRQ�DQG�E\�HOHFWULFDO�LQVXODWLRQ�PHDVXUHPHQWV�

����� 2SHQ�WUHQFK�PDMRU�ZDWHU�FURVVLQJV

,I�WKH�FKDUDFWHULVWLFV�RI�WKH�WUHQFK�DUH�OLNHO\�WR�FDXVH�LQGHQWDWLRQV��DQ\�XQHYHQQHVV�VKDOO�EH�HOLPLQDWHG�E\�ILOOLQJ�WKH
WUHQFK�ERWWRP��$GGLWLRQDO�SURWHFWLRQ�WR�WKH�SLSHOLQH��IRU�H[DPSOH�FRQFUHWH�FRDWLQJ��VKRXOG�EH�FRQVLGHUHG��7KH�ILOOHU
PDWHULDO�VKDOO�EH�WLSSHG�LQ�DQG�GUHGJHG�OHYHO�LPPHGLDWHO\�EHIRUH�OD\LQJ�WKH�SLSH�LQ�WKH�WUHQFK��7KH�GHSWK�RI�WKH
WUHQFK�VKDOO�WDNH�WKH�DGGLWLRQDO�ILOO�LQWR�DFFRXQW�LQ�RUGHU�WR�PDLQWDLQ�WKH�PLQLPXP�FRYHU�GHSWK�

7KH�SLSH�VKDOO�EH�ORZHUHG�LQWR�WKH�WUHQFK�JUDGXDOO\�DQG�HYHQO\��VR�DV�WR�DYRLG�DQ\�LPSDFWV��DEQRUPDO�VWUHVVHV�RU
GLVWRUWLRQ�RI�WKH�SLSH�

$V�VRRQ�DV�WKH�SLSH�KDV�EHHQ�ORZHUHG�LQ��LW�VKDOO�EH�FKHFNHG�IRU�GHSWK�DQG�DOLJQPHQW�

$IWHU�OD\LQJ��WKH�SLSH�VKDOO�QRW�EH�VXEMHFWHG�WR�DQ\�XQDFFHSWDEOH�SHUPDQHQW�VWUHVV�

%HIRUH�SODFLQJ�DQG�WLHLQJ�LQ�WKH�SLSH��D�OHDN�WLJKW�EODQNLQJ�GHYLFH�VKDOO�EH�ILWWHG�WR�HDFK�HQG�

$IWHU�UHPRYDO�RI�WKH�YDULRXV�SLSH�OD\LQJ�GHYLFHV��WKH�WUHQFK�DQG�H[FDYDWLRQV�VKDOO�EH�EDFNILOOHG�FRPSOHWHO\�DQG�WKH
SURILOHV�RI�WKH�EHG��EDQNV�DQG�VXUURXQGLQJ�WHUUDLQ�UHLQVWDWHG�

%DFNILOOLQJ�ZLWK�GLIIHUHQW�PDWHULDOV�VKDOO�EH�LQ�FRPSOLDQFH�ZLWK�WKH�LQVWUXFWLRQV�JLYHQ�IRU�WKH�ORQJLWXGLQDO�DQG�ODWHUDO
SURILOH�LQ�WKH�GHVLJQ�

%DQN�VORSHV�VKDOO�EH�FRQVROLGDWHG�E\�DQ\�DSSURSULDWH�GHYLFH�

7KH�LPSHUPHDELOLW\�RI�WKH�EDQNV�VKDOO�EH�UHLQVWDWHG��7KH�WHUUDLQ�DQG�DOO�VWUXFWXUHV�ORFDWHG�ZLWKLQ�WKH�VLWH�OLPLWV�VKDOO
EH�UHVWRUHG�WR�D�VWDWH�LGHQWLFDO�WR�WKDW�UHSRUWHG�SULRU�WR�WKH�ZRUN�

7KH�SLSH�VKDOO�EH�VXEMHFWHG�WR�WKH�WHVWV�VHW�RXW�LQ�����

����� 'LUHFWLRQDO�GULOOLQJ

%HIRUH�ZRUN�FRPPHQFHV��D�UHSRUW�VKDOO�EH�GUDZQ�XS�VHWWLQJ�RXW�

± WKH�WRWDO�H[WHQW�RI�WKH�ZRUN�VLWH�
± WKH�SURILOH�RI�WKH�ODXQFKLQJ�VWDQG��LQFOXGLQJ�WKH�SRVLWLRQ�RI�VXSSRUWV�DQG�WKH�GLVWDQFH�EHWZHHQ�OLIWLQJ

PDFKLQHU\�
± WKH�SXOOLQJ�IRUFH�RQ�WKH�SLSH�DW�WKH�EHJLQQLQJ��GXULQJ�DQG�DW�WKH�HQG�RI�WKH�SURFHVV�DQG�WKH�UDWH�RI

SURJUHVV�RI�WKH�SLSH�
± WKH�WKHRUHWLFDO�GULOOLQJ�SURILOH�
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$Q�LQLWLDO�VLWH�LQVSHFWLRQ�UHSRUW�VKDOO�EH�GUDZQ�XS�IRU�DOO�WKH�ODQG�RFFXSLHG�IRU�WKH�GULOOLQJ�RSHUDWLRQ�DQG�FRQVWUXFWLRQ
DQG�OD\LQJ�RI�WKH�SLSHOLQH�

7KH�WRSVRLO�VKRXOG�EH�UHPRYHG�IURP�WKH�DUHD�RFFXSLHG�E\�WKH�ZRUN�DQG�VWRUHG�VHSDUDWHO\�

7KLV�SORW�DQG�WKH�GULOOLQJ�VWDUW�DQG�HQG�SRLQWV�VKDOO�EH�VWDNHG�RXW�

$OO�ZHOGV�VKDOO�EH�LQVSHFWHG�QRQ�GHVWUXFWLYHO\�LQ�DFFRUGDQFH�ZLWK�(1�������

7KH�SLSHOLQH�VHFWLRQ�VKDOO�EH�SODFHG�RQ�VXSSRUWV�WR�HQDEOH�LW�WR�PRYH�GXULQJ�WKH�SXOOLQJ�RSHUDWLRQ��7KH�VXSSRUWV
VKDOO�EH�GHVLJQHG�VR�DV�QRW�WR�GDPDJH�WKH�SLSH�FRDWLQJ�
7KH�PLQLPXP�UDGLXV�VKRXOG�EH������'1�XQOHVV�RWKHUZLVH�UHTXLUHG�

,Q�DGGLWLRQ��ORQJLWXGLQDO�VWUHVVHV�VKDOO�EH�ORZHU�WKDQ�WKRVH�SHUPLWWHG�E\�WKH�GHVLJQ�

%HIRUH�LQVWDOODWLRQ�RI�WKH�SLSHOLQH��DQ�LQVXODWLRQ�WHVW�VKDOO�EH�FDUULHG�RXW�RQ�WKH�FRDWLQJ�XVLQJ�D�KROLGD\�GHWHFWRU�

7KH�SUHGHWHUPLQHG�WKHRUHWLFDO�SURILOH�VKDOO�EH�DGKHUHG�WR�FORVHO\�ZKHQ�GULOOLQJ�WKH�SLORW�KROH��7KH�SHUPLWWHG
GHYLDWLRQ�VKDOO�EH���P�ODWHUDOO\�DQG���P�YHUWLFDOO\�IURP�WKH�DSSURYHG�WKHRUHWLFDO�SURILOH�

$OO�SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR�SUHYHQW�GULOOLQJ�PXG�VSUHDGLQJ�RYHU�WKH�DUHD�

7KH�SDUDPHWHUV�XVHG�WR�FDOFXODWH�WKH�SXOOLQJ�ORDG�DQG�WKH�PXG�SUHVVXUH�GXULQJ�LQVWDOODWLRQ�VKDOO�EH�FRQWLQXRXVO\
UHFRUGHG�

'XULQJ�WKH�RSHUDWLRQ��WKH�SLSH�VKDOO�EH�VHDOHG�RQ�ERWK�HQGV�XQWLO�WLH�LQ�

$IWHU�WKH�ZRUN��WKH�VLWH�VKDOO�EH�UHLQVWDWHG�LQ�FRPSOLDQFH�ZLWK���������,Q�SDUWLFXODU��WKH�GULOOLQJ�PXG�VKDOO�EH
UHPRYHG�EHIRUH�UHLQVWDWHPHQW�RI�WKH�WRSVRLO�

$�UHSRUW�VKDOO�EH�SURGXFHG�XSRQ�FRPSOHWLRQ�ZKLFK�LQFOXGHV�

± WKH�ORQJLWXGLQDO�SURILOH�RI�WKH�SLSH�ZLWK�UHOHYDQW�GLPHQVLRQV�RI�WKH�FXUYH�DQG�UDGLXV�
± WKH�PHDVXUHPHQWV�RI�PXG�SUHVVXUH��PXG�IORZ�UDWH��SXOOLQJ�IRUFH��[�\�]�FRRUGLQDWHV�RI�WKH�GULOO�KHDG

UHFRUGHG�GXULQJ�GULOOLQJ�DQG�DQ\�RWKHU�UHOHYDQW�VWDWLVWLFV�

��� &OHDQLQJ

%HIRUH�WHVWLQJ�DQG�FRPPLVVLRQLQJ��WKH�SLSHOLQH�VHFWLRQ�VKDOO�EH�FKHFNHG�IRU�FOHDQOLQHVV�DQG��LI�QHFHVVDU\��IRU
RYDOLW\�

7KH�SLSHOLQH�VHFWLRQ�VKDOO�EH�FOHDQHG�ZLWK�D�SLJ�RU�IRDP�VSKHUH�

7R�FOHDQ�WKH�SLSH�DQG��LI�QHFHVVDU\��FKHFN�IRU�RYDOLW\��D�SLJ�RU�D�VSKHUH�VKDOO�EH�UXQ�VHYHUDO�WLPHV�WKURXJK�HDFK
EDFNILOOHG�VHFWLRQ�

7KH�SLJ�WUDYHO�VSHHG�VKDOO�EH�FRQWUROOHG�DQG�PRQLWRUHG�RQ�D�SUHVVXUH�JDXJH�

7R�SUHYHQW�LQJUHVV�RI�IRUHLJQ�PDWWHU��WKH�VHFWLRQV�VKDOO�EH�FDSSHG�EHIRUH�DQG�DIWHU�WKH�WHVWV�

��� 7HVWLQJ

����� *HQHUDO

7KH�SUHVVXUH�WHVWV�VKDOO�SURYH�WKH�VWUHQJWK�DQG�WLJKWQHVV�RI�WKH�SLSHOLQH��7HVWLQJ�VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH
ZLWK�DSSOLFDEOH�VHFWLRQV�RI�(1�������
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����� 7HVW�SUHSDUDWLRQ

7KH�IOXLG�XVHG�IRU�WKH�WHVWV�VKRXOG�QRUPDOO\�EH�ZDWHU�

7KH�ZDWHU�VKDOO�EH�FOHDQ��ZLWK�D�FRUURVLRQ�LQKLELWRU�DGGHG��LI�QHFHVVDU\�

7KH�SLSH�VKDOO�EH�ILOOHG�XVLQJ�SLJV�WR�SUHYHQW�WKH�IRUPDWLRQ�RI�DLU�SRFNHWV�

7KH�WHVWV�VKRXOG�QRUPDOO\�EH�FDUULHG�RXW�ZLWK�WKH�WUHQFK�DGHTXDWHO\�EDFNILOOHG�WR�DYRLG�WKH�LQIOXHQFH�RI�WHPSHUDWXUH
FKDQJHV��,I�WKH�JURXQG�WHPSHUDWXUH�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�SLSHV�LV�OHVV�WKDQ���R&��DQWLIUHH]H�VKDOO�EH
DGGHG�

2Q�FRPSOHWLRQ�RI�ILOOLQJ�RSHUDWLRQV��WLPH�VKRXOG�EH�DOORZHG�IRU�WKH�ZDWHU�LQ�WKH�VHFWLRQV�WR�VWDELOL]H��7KH�ZDWHU
SUHVVXUHV�WR�EH�PDLQWDLQHG�DQG�WKH�ORFDWLRQ�DQG�FKDUDFWHULVWLFV�RI�WKH�PHDVXULQJ�DSSDUDWXV�VKDOO�EH�GHILQHG
EHIRUH�WHVWLQJ�FRPPHQFHV�

(;$03/( 0HDVXULQJ�DSSDUDWXV�VXFK�DV�WKHUPRPHWHUV��GHDGZHLJKW�SUHVVXUH�JDXJHV�

7KH�PHDVXULQJ�LQVWUXPHQWV�VKDOO�KDYH�XQGHUJRQH�FHUWLILHG�SHULRGLF�FDOLEUDWLRQ��3UHVVXUH�UHFRUGLQJ�LQVWUXPHQWV
VKDOO�EH�LQVWDOOHG�LQ�D�VKHOWHUHG�SODFH�

����� 6WUHQJWK�WHVW

7KH�PLQLPXP�GXUDWLRQ�IRU�VWUHQJWK�WHVWLQJ�VKDOO�EH����PLQXWHV�

6WUHQJWK�WHVWLQJ�VKDOO�EH�FDUULHG�RXW��VWDUWLQJ�DW�DQ�DFWXDO�SUHVVXUH�RI�DW�OHDVW������WLPHV�WKH�GHVLJQ�SUHVVXUH��'3�
DERYH�WKH�PD[LPXP�LQFLGHQWDO�SUHVVXUH��0,3��DW�WKH�ORZHVW�SRLQW�RI�WKH�WHVWHG�SLSHOLQH�VHFWLRQ�

$W�QR�SRLQW�LQ�WKH�WHVWHG�SLSHOLQH�VHFWLRQ�VKDOO�WKH�DFWXDO�SUHVVXUH�IRU�VWUHQJWK�WHVWLQJ�EH�OHVV�WKDQ������WLPHV�'3
DERYH�0,3�DW�WKH�VWDUW�RI�WKH�WHVW�

7KH�VWUHQJWK�WHVW�SUHVVXUH�VKDOO�QRW�H[FHHG�WKH�SUHVVXUH�WKDW�FDXVHV�H[WHQVLYH�\LHOGLQJ�

7KH�PRQLWRUHG�SUHVVXUH�VKDOO�QRW�VKRZ�DQ\�VLJQLILFDQW�GURS�GXULQJ�WKH�WHVW�

7KH�WHVW�FDQ�EH�SHUIRUPHG�GXULQJ�WKH�VWDELOL]DWLRQ�SHULRG�SULRU�WR�WKH�WLJKWQHVV�WHVW�

+\GURVWDWLF�WHVWLQJ�LV�UHFRPPHQGHG��$LU�RU�LQHUW�JDV�LV�DFFHSWDEOH�DV�D�WHVW�PHGLXP��SURYLGHG�DSSURSULDWH�VDIHW\
SUHFDXWLRQV�DUH�WDNHQ�DQG�SUHVVXUH�WLPHV�YROXPH�LV�OLPLWHG�

(;$03/(� $FWXDO�SUHVVXUH�IRU�VWUHQJWK�WHVWLQJ�DW�WKH�VWDUW�RI�WKH�WHVW�

D� LI�0,3� ������023�DQG�023� �'3�WKHQ�
± LQ�IODW�DUHDV�WKH�DFWXDO�SUHVVXUH�VKDOO�EH�JUHDWHU�WKDQ�RU�HTXDO�WR������'3
± LQ�PRXQWDLQRXV�DUHDV�WKH�DFWXDO�SUHVVXUH�VKDOO�EH�DW�RQH�SRLQW�JUHDWHU�WKDQ�RU�HTXDO

WR������'3�DQG�DW�QR�SRLQW�VPDOOHU�WKDQ�RU�HTXDO�WR������'3

E� LI�0,3� ������023�DQG�023� �'3�WKHQ�
± LQ�PRXQWDLQRXV�DUHDV�WKH�DFWXDO�SUHVVXUH�VKDOO�EH�DW�RQH�SRLQW�JUHDWHU�WKDQ�RU�HTXDO

WR������'3�DQG�DW�QR�SRLQW�VPDOOHU�WKDQ�RU�HTXDO�WR������'3

����� 7LJKWQHVV�WHVW

7KH�WLJKWQHVV�WHVW�PD\�EH�FRPELQHG�ZLWK�WKH�VWUHQJWK�WHVW�

7KH�WLJKWQHVV�WHVW�SUHVVXUH�VKDOO�QRW�EH�KLJKHU�WKDQ�WKH�VWUHQJWK�WHVW�SUHVVXUH��7KH�SUHVVXUH�VKDOO�QRW�EH�OHVV�WKDQ
'3�DW�WKH�VWDUW�RI�WKH�WLJKWQHVV�WHVW�

7KH�WHVW�GXUDWLRQ�VKDOO�EH�GHWHUPLQHG�RQ�WKH�EDVLV�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�VWUXFWXUH�DQG�WKH�DFFXUDF\�RI�WKH
PHDVXULQJ�LQVWUXPHQWV��,W�VKDOO�QRW�EH�OHVV�WKDQ����KRXUV��)RU�YROXPHV�RI�OHVV�WKDQ����P��RU�IRU�XQFRYHUHG
VHFWLRQV�ZKLFK�FDQ�EH�IXOO\�LQVSHFWHG�YLVXDOO\��WKLV�GXUDWLRQ�PD\�EH�UHGXFHG�
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+\GURVWDWLF�WHVWLQJ�LV�UHFRPPHQGHG��$LU�RU�LQHUW�JDV�LV�DFFHSWDEOH�DV�D�WHVW�PHGLXP��SURYLGHG�DSSURSULDWH�VDIHW\
SUHFDXWLRQV�DUH�WDNHQ�DQG�SUHVVXUH�WLPHV�YROXPH�LV�OLPLWHG��,Q�VXFK�FDVH�DQ�DSSURSULDWH�WHVW�SUHVVXUH�VKDOO�EH
XVHG�

%HIRUH�FDUU\LQJ�RXW�WKH�WLJKWQHVV�WHVW��LW�VKDOO�EH�DVFHUWDLQHG�WKDW�WKH�TXDQWLW\�RI�DLU�LQ�WKH�SLSH�LV�VXIILFLHQWO\�VPDOO
QRW�WR�DIIHFW�WKH�WHVW�UHVXOWV�

7KH�SLSH�LV�FRQVLGHUHG�OHDN�WLJKW�LI�WKH�WHPSHUDWXUH�DQG�SUHVVXUH�PHDVXUHPHQWV�VKRZ�WKDW�WKH�YROXPH�RI�WHVW
PHGLXP�LV�PDLQWDLQHG�WKURXJKRXW�WKH�WHVW�

����� 3UHWHVWLQJ

3LSH�DQG�ILWWLQJV�VKDOO�EH�SUHWHVWHG�LQ�IROORZLQJ�FLUFXPVWDQFHV�

± ZKHQ�WKH\�FDQQRW�EH�WHVWHG�DIWHU�LQVWDOODWLRQ�LQ�VXEDVVHPEOLHV�WR�EH�LQFRUSRUDWHG�LQWR�DQ�H[LVWLQJ
LQVWDOODWLRQ�

± ZKHQ�WKH\�DUH�WR�EH�LQVWDOOHG�LQ�FORVH�SUR[LPLW\�WR�RSHUDWLQJ�SODQW�ZKLFK�FDQQRW�EH�SURWHFWHG�DJDLQVW�WHVW
IDLOXUH�

± ZKHQ�LW�LV�FRQVLGHUHG�WKDW�WKH�FRQVHTXHQFHV�RI�D�WHVW�IDLOXUH�MXVWLI\�SUHWHVWLQJ�

����� 'HZDWHULQJ

2QFH�WKH�WHVW�UHVXOWV�KDYH�EHHQ�GHFODUHG�VDWLVIDFWRU\��WKH�SLSHOLQH�VKDOO�EH�GHZDWHUHG�

7KH�SLJJLQJ�HTXLSPHQW�VKDOO�EH�UXQ�WKURXJK�WKH�SLSHOLQH�DV�PDQ\�WLPHV�DV�QHFHVVDU\�WR�GHZDWHU�LW�VDWLVIDFWRULO\�

��� $FFHSWDQFH

����� $V�EXLOW�UHFRUGV

$V�ZRUN�DGYDQFHV��WKH�SRVLWLRQ�RI�WKH�SLSH�VKDOO�EH�VXUYH\HG�DQG�SORWWHG�RQ�WKH�GUDZLQJV�

$Q�DUFKLYH�FRQWDLQLQJ�DOO�GRFXPHQWV��GUDZLQJV��GHVLJQ�FDOFXODWLRQV��ZHOGLQJ�ORJ��HWF���ZKLFK�HQDEOH�ORFDWLRQ�DQG
GHVFULSWLRQ�RI�WKH�SLSH�VKDOO�EH�FRPSLOHG�RQ�FRPSOHWLRQ�RI�WKH�ZRUN�

����� 3UHFRPPLVVLRQLQJ

3UHFRPPLVVLRQLQJ�VKDOO�WDNH�SODFH�SULRU�WR�WKH�LQWURGXFWLRQ�RI�JDV�IRU�QRUPDO�RSHUDWLQJ�SXUSRVHV�

7KH�V\VWHP�VKDOO�RQO\�EH�FRPPLVVLRQHG�ZKHQ�LW�LV�FRPSOHWHO\�LQVWDOOHG��WHVWHG�DQG�FOHDQHG�DQG��ZKHUH�DSSOLFDEOH�
FRQQHFWHG�WR�D�PDLQ�QHWZRUN�

,I�QHFHVVDU\��GU\LQJ�FDQ�EH�FRPSOHWHG�E\�YDFXXP�GU\LQJ��EODVWLQJ�ZLWK�GU\�DLU�RU�DQ\�RWKHU�VXLWDEOH�PHWKRG�LQ
DGGLWLRQ�WR�GU\LQJ�E\�SLJJLQJ�

,I�RSHUDWLRQ�RI�WKH�SLSHOLQH�LV�QRW�WR�FRPPHQFH�VRRQ�DIWHU�SUHFRPPLVVLRQLQJ��LW�VKDOO�EH�ILOOHG�ZLWK�D�IOXLG�WR�SURWHFW
DJDLQVW�LQWHUQDO�FRUURVLRQ�

����� +DQGRYHU�DQG�GRFXPHQWDWLRQ

7KH�SLSHOLQH�V\VWHP�VKDOO�EH�KDQGHG�RYHU�DIWHU�SUHFRPPLVVLRQLQJ�RQ�ILQDO�DQG�FRXQWHUVLJQHG�LQVSHFWLRQ�RI�WKH�VLWH
DQG�RQ�VXEPLVVLRQ�RI�WKH�FRQVWUXFWLRQ�FRPSOHWLRQ�UHSRUW��LQFOXGLQJ�DUFKLYHV��FRQVWUXFWLRQ�GUDZLQJV��VSHFLILFDWLRQV
DQG�DOO�GRFXPHQWV�UHODWHG�WR�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ��ZKLFK�VKDOO�EH�WUDQVIHUUHG�WR�WKH�SLSHOLQH�RSHUDWRU�
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�� 2SHUDWLRQ�DQG�PDLQWHQDQFH

���� *HQHUDO

������ 3ROLF\

7KH�SLSHOLQH�RSHUDWRU�LV�UHVSRQVLEOH�IRU�IRUPXODWLQJ�WKH�SROLF\�ZLWK�UHJDUG�WR�SLSHOLQH�RSHUDWLRQ�DQG�PDLQWHQDQFH
DFWLYLWLHV��7KH�REMHFW�RI�WKH�SROLF\�LV�WR�HQVXUH�WKDW�WKH�V\VWHP�FDUULHV�WKH�JDV�VDIHO\��HFRQRPLFDOO\�DQG�ZLWKRXW
LQWHUUXSWLRQ�

7KH�VWDWXV�RI�WKH�SLSHOLQH�V\VWHP�FDQ��KRZHYHU��EH�LQIOXHQFHG�E\�WKH�UHOLDELOLW\�RI�WKH�LQGLYLGXDO�LWHPV�RI�HTXLSPHQW
DQG�RU�E\�WKH�RSHUDWLRQ�DQG�WKH�PDLQWHQDQFH�RI�WKH�SLSHOLQHV��,Q�RUGHU�WR�PHHW�JRRG�SHUIRUPDQFH�VWDQGDUGV��DOO
QHFHVVDU\�SUHFDXWLRQV�DQG�SURYLVLRQV�VKDOO�EH�WDNHQ�WR�

± HQVXUH�VDIH�RSHUDWLRQ�RI�WKH�SLSHOLQH�V\VWHP�
± PRQLWRU�LWV�FRQGLWLRQ�
± FDUU\�RXW�PDLQWHQDQFH�VDIHO\�DQG�HIIHFWLYHO\�
± GHDO�HIIHFWLYHO\�DQG�UHVSRQVLEO\�ZLWK�LQFLGHQWV�DQG�HPHUJHQFLHV�

7KHVH�SUHFDXWLRQV�DQG�SURYLVLRQV�VKDOO�EH�LQFRUSRUDWHG�LQWR�WKH�PDQDJHPHQW�V\VWHP�

������ 6DIHW\�DQG�HQYLURQPHQW

$OO�RSHUDWLRQV�DQG�PDLQWHQDQFH�VKDOO�EH�FDUULHG�RXW�VDIHO\��LQ�VXFK�D�ZD\�DV�WR�PLQLPL]H�WKH�LPSDFW�RQ�WKH
HQYLURQPHQW�DV�IDU�DV�UHDVRQDEO\�SUDFWLFDEOH��DQG�VKDOO�EH�FRQVLVWHQW�ZLWK�WKH�UHTXLUHPHQWV�RI�QDWLRQDO�OHJLVODWLRQV
RU�UHOHYDQW�UXOHV�

$OO�UHDVRQDEOH�SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR�HQVXUH�WKH�VDIHW\�RI�WKH�SHUVRQQHO�DQG�WKH�SXEOLF�DW�ODUJH�DQG�WR
SURWHFW�SURSHUW\��SODQW�DQG�WKH�HQYLURQPHQW�

���� 2UJDQL]DWLRQ

2QH�RI�WKH�SULPDU\�WDVNV�RI�D�PDLQWHQDQFH�DQG�RSHUDWLQJ�RUJDQL]DWLRQ�LV�WR�PDWFK�UHVRXUFHV�WR�WKH�ZRUNORDG��7KH
REMHFWLYH�RI�VXFK�PDWFKLQJ�LV�WR�DFKLHYH�WKH�DJUHHG�SLSHOLQH�SHUIRUPDQFH�DW�RSWLPXP�UHVRXUFH�FRVWV��7KLV
REMHFWLYH�FDQ�EH�DFKLHYHG�LQ�PDQ\�ZD\V�DQG�GHSHQGV�RQ�WKH�SROLF\�RI�WKH�SLSHOLQH�RSHUDWRU��$V�UHJDUGV�WKH
RUJDQL]DWLRQ�RI�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI�D�SLSHOLQH�V\VWHP��WKH�PLQLPXP�UHTXLUHPHQWV�DUH�

± RUJDQL]DWLRQ�FKDUW�
7KH�SLSHOLQH�RSHUDWRU�VKDOO�NHHS�DQ�XS�WR�GDWH�FKDUW�RI�LWV�PDQDJHPHQW�DQG�PDLQWHQDQFH�RUJDQL]DWLRQ�

± UHVSRQVLEOH�SHUVRQV�
7KH�SLSHOLQH�RSHUDWRU�VKDOO�LGHQWLI\�WKH�UHVSRQVLEOH�SHUVRQV�DQG�WKHLU�GHSXW\�RU�GHSXWLHV�IRU�VSHFLILF�ILHOGV�RI
DFWLYLW\�LQFOXGLQJ��LI�DSSOLFDEOH��DXWKRUL]DWLRQ�RI�SHUPLWV�WR�ZRUN�

± SHUVRQQHO�DQG�WUDLQLQJ�
7KH�UHOHYDQW�SHUVRQQHO�VKDOO�EH�IDPLOLDUL]HG�ZLWK�DQG�KDYH�DFFHVV�WR�WKH�RSHUDWLQJ�LQVWUXFWLRQV��7KH�SLSHOLQH
RSHUDWRU�VKDOO�SURYLGH�DGHTXDWH�WUDLQLQJ�IRU�LW�WR�HQVXUH�WKH�VDIH�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI�WKH�SLSHOLQH�

± VWDQGE\�RUJDQL]DWLRQ�
7KH�SLSHOLQH�RSHUDWRU�VKDOO�KDYH�D�VWDQGE\�RUJDQL]DWLRQ�ZKLFK�LV�UHDG\�DW�DOO�WLPHV�WR�UHFWLI\�EUHDNGRZQV
DQG�WR�GHDO�HIIHFWLYHO\�DQG�UHVSRQVLEO\�ZLWK�LQFLGHQWV�DQG�HPHUJHQFLHV�

7KLV�RUJDQL]DWLRQ�VKDOO�EH�SURYLGHG�ZLWK�WKH�QHFHVVDU\�PDWHULDOV��HTXLSPHQW�DQG�WRROV�WR�UHVSRQG�WR
HPHUJHQF\�VLWXDWLRQV�HIIHFWLYHO\�

$Q�HIIHFWLYH�FRPPXQLFDWLRQ�V\VWHP�VKDOO�EH�SURYLGHG�WR�WKH�SHUVRQQHO�DW�WKH�ORFDWLRQ�ZKHUH�WKH�ZRUN�LV
EHLQJ�FDUULHG�RXW�
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���� 2SHUDWLQJ�DQG�PDLQWHQDQFH�LQVWUXFWLRQV

7KH�SLSHOLQH�RSHUDWRU�VKDOO�SURYLGH�WKH�LQIRUPDWLRQ�QHHGHG�IRU�VDIH�RSHUDWLRQ�DQG�PDQDJHPHQW�RI�WKH�SLSHOLQH
V\VWHP�LQ�WKH�IRUP�RI�UXOHV��JXLGHOLQHV�DQG�SURFHGXUHV�HPERGLHG�LQ�RSHUDWLQJ�LQVWUXFWLRQV��7KHVH�LQVWUXFWLRQV�IRUP
SDUW�RI�WKH�PDQDJHPHQW�V\VWHP�DQG�VKDOO�EH�FKHFNHG�DW�UHJXODU�LQWHUYDOV�WR�HQVXUH�PD[LPXP�HIIHFWLYHQHVV�DQG
DPHQGHG�DV�QHFHVVDU\�

7KLV�LQIRUPDWLRQ�VKDOO�FRPSULVH�DV�D�PLQLPXP�

± WKH�RSHUDWLQJ�FRQGLWLRQV

(;$03/( 3UHVVXUH��WHPSHUDWXUH��JDV�TXDOLW\

± OLPLWV�DQG�SHUPLWWHG�GHSDUWXUHV�IURP�OLPLWV�
± LQVWUXFWLRQV�IRU�WKH�FRQWURO�FHQWUH�V��
± UHTXLUHPHQWV�IRU�SHUPLWV�WR�ZRUN�
± SURFHGXUHV�IRU��DQG�IUHTXHQF\�RI��DOO�LQVSHFWLRQ�DQG�PDLQWHQDQFH�DFWLYLWLHV�
± HTXLSPHQW�GHVFULSWLRQV��GUDZLQJV��PDSV�DQG�DOO�RWKHU�JHQHUDO�DUUDQJHPHQWV�
± UHTXLUHPHQWV�RI�UHOHYDQW�OHJLVODWLRQ�RU�UHFRPPHQGDWLRQV�RI�UHJXODWRU\�ERGLHV�

6HSDUDWH�SURFHGXUHV�VKDOO�EH�ODLG�GRZQ�IRU�VSHFLDO�DFWLYLWLHV�

���� (PHUJHQF\�SODQ

,Q�WKH�HYHQW�RI�DQ�HPHUJHQF\��DOO�QHFHVVDU\�PHDVXUHV�VKDOO�EH�WDNHQ�ZLWKRXW�GHOD\�WR�UHFWLI\�WKH�IDXOW�RU�UHVWRUH�WKH
SLSHOLQH�DQG�RU�VXUURXQGLQJ�DUHD�WR�D�VDIH�FRQGLWLRQ��3RWHQWLDO�IDXOWV�DQG�WKH�SURFHGXUHV�WR�EH�IROORZHG�LQ�WKH�HYHQW
RI�WKHLU�RFFXUUHQFH�VKDOO�EH�LQFOXGHG�LQ�DQ�HPHUJHQF\�SODQ�

7R�WKLV�HQG��HDFK�SLSHOLQH�RSHUDWRU�VKDOO�KDYH�D�ZULWWHQ�HPHUJHQF\�SODQ�ZKLFK�SURYLGHV�WKH�EDVLV�IRU�SURFHGXUHV
DQG�LQVWUXFWLRQV�WR�DSSURSULDWH�RSHUDWLQJ�DQG�PDLQWHQDQFH�SHUVRQQHO��7KH�SODQ�VKDOO��DV�D�PLQLPXP��FRQWDLQ�WKH
IROORZLQJ�LQIRUPDWLRQ�

± D�OLVW�RI�LQWHUQDO�DQG�H[WHUQDO�LQGLYLGXDOV�ZKR��DQG�VHUYLFHV�DQG�DJHQFLHV�ZKLFK��KDYH�WR�EH�QRWLILHG�LQ�WKH
HYHQW�RI�DQ�LQFLGHQW�

± SURFHGXUHV�GHILQLQJ�UHVSRQVLELOLWLHV�LQ�WKH�HYHQW�RI�DQ�LQFLGHQW�
± SURFHGXUHV�IRU�OLPLWLQJ�WKH�HIIHFW�RI�OHDNV��GHDOLQJ�ZLWK�KD]DUGRXV�VLWXDWLRQV�DQG�UHFWLI\LQJ�DQ\�GDPDJH

FDXVHG�
± SURFHGXUHV�IRU�DOHUWLQJ�WKH�VWDQGE\�RUJDQL]DWLRQ�RU�HPHUJHQF\�FRQWUDFWRU�DQG�PRELOL]LQJ�HPHUJHQF\

HTXLSPHQW�DQG�PDWHULDOV�
± D�OLVW�RI�HPHUJHQF\�HTXLSPHQW�DQG�PDWHULDOV�DYDLODEOH�IRU�XVH�LQ�GDPDJH�OLPLWDWLRQ�DQG�ZKHQ�XQGHUWDNLQJ

UHSDLUV�

7KH�HPHUJHQF\�SODQ�VKDOO�EH�FKHFNHG�RQ�D�UHJXODU�EDVLV�DQG�DPHQGHG�DV�QHFHVVDU\�

,I�WKH�H[LVWHQFH�RI�D�OHDN�IURP�WKH�SLSHOLQH�LV�VXVSHFWHG�RU�FRQILUPHG��DFWLRQ�VKDOO�EH�WDNHQ�ZLWKRXW�GHOD\�WR�SUHYHQW
RU�OLPLW�WKH�GDPDJH�RU�HIIHFWV�WR�WKH�VXUURXQGLQJ�DUHD�IURP�DQ\�OHDNDJH�

/HDNV�VKDOO�EH�QRWLILHG�ZLWKRXW�GHOD\�WR�WKH�DSSURSULDWH�DJHQFLHV�OLVWHG�LQ�WKH�HPHUJHQF\�SODQ�LI�WKHUH�LV�D�GDQJHU
WR�WKH�SXEOLF�DW�ODUJH�

7KH�FDXVH�RI�WKH�LQFLGHQW�VKDOO�EH�LQYHVWLJDWHG�DQG�DQ\�SUHFDXWLRQV�ZKLFK�QHHG�WR�EH�WDNHQ�WR�SUHYHQW�UHFXUUHQFH
VKDOO�EH�LGHQWLILHG�DQG�LPSOHPHQWHG�ZLWKRXW�GHOD\��7KH�FDXVHV�LGHQWLILHG��WKH�FRQFOXVLRQV�GUDZQ�DQG�WKH�PHWKRG�RI
UHSDLU�VKDOO�EH�UHFRUGHG�LQ�DQ�LQFLGHQW�UHSRUW�

���� 5HFRUGV�DQG�GRFXPHQWDWLRQ

7KH�SODQV�DQG�GRFXPHQWDWLRQ�UHTXLUHG�IRU�WKH�SLSHOLQH�V\VWHP�VKDOO��LQ�HDFK�FDVH��EH�NHSW�XS�WR�GDWH�

7KH�UHFRUGV�RI�DOO�PDLQWHQDQFH�DQG�HPHUJHQF\�DFWLYLWLHV�VKDOO�EH�UHWDLQHG�IRU�D�IL[HG�SHULRG�RI�WLPH�WR�EH
GHWHUPLQHG�E\�WKH�SLSHOLQH�RSHUDWRU�RU�DV�UHTXLUHG�E\�OHJLVODWLRQ�
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���� &RPPLVVLRQLQJ

&RPPLVVLRQLQJ�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�(1��������,Q�DGGLWLRQ��VSHFLDO�FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ
WR�WKH�QHHG�WR�GU\�WKH�SLSHOLQH�SULRU�WR�RU�DV�SDUW�RI�FRPPLVVLRQLQJ�

7KH�FRPPLVVLRQLQJ�RSHUDWLRQ�VKDOO�EH�FRQGXFWHG�LQ�VXFK�D�ZD\�WKDW�DQ\�JDV�DLU�PL[WXUHV�SURGXFHG�DUH�UHPRYHG
VDIHO\�DQG�QR�DLU�UHPDLQV�LQ�WKH�SLSHOLQH��7KH�SLSHOLQH�SUHVVXUH�VKDOO�WKHQ�EH�LQFUHDVHG�WR�RSHUDWLQJ�OHYHO�LQ�D
FRQWUROOHG�PDQQHU�

$IWHU�FRQVWUXFWLRQ�DQG�DIWHU�VXIILFLHQW�WLPH�KDV�HODSVHG�WR�DOORZ�SRODUL]DWLRQ�RI�WKH�SLSHOLQH��WKH�HIIHFWLYHQHVV�RI�WKH
FDWKRGLF�SURWHFWLRQ�V\VWHP�RQ�WKH�SLSHOLQH�VKDOO�EH�WHVWHG�WR�HQVXUH�DFFHSWDELOLW\�

���� 'HFRPPLVVLRQLQJ

'HFRPPLVVLRQLQJ�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�(1��������3LSHOLQH�VHFWLRQV�ZKLFK�DUH�WDNHQ�RXW�RI
VHUYLFH�IRU�DQ�H[WHQGHG�SHULRG�VKDOO��LI�QHFHVVDU\��EH�GHFRPPLVVLRQHG�

���� 5HFRPPLVVLRQLQJ

5HFRPPLVVLRQLQJ�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�(1��������%HIRUH�RU�GXULQJ�WKH�UHFRPPLVVLRQLQJ�RI�D
SLSHOLQH��LW�LV�HVVHQWLDO�WR�YHULI\�WKDW�WKH�ZRUN�KDV�EHHQ�FRUUHFWO\�H[HFXWHG�DQG�WHVWHG��6SHFLDO�DWWHQWLRQ�VKDOO�EH
SDLG�WR�ZHOGLQJ�ZRUN��WLJKWQHVV��FRDWLQJ�LQWHJULW\�DQG�FDWKRGLF�SURWHFWLRQ�

7KH�SUHVVXUH�VKDOO�QRW�EH�DOORZHG�WR�H[FHHG�SHUPLWWHG�OLPLWV�GXULQJ�UHILOOLQJ�RI�WKH�SLSHOLQH�

'XULQJ�UHILOOLQJ��YDOYHV�VKDOO�EH�RSHUDWHG�LQ�DFFRUGDQFH�ZLWK�DQ�DSSURYHG�SURFHGXUH�DQG�LQ�FRRUGLQDWLRQ�ZLWK�WKH
DSSURSULDWH�FRQWURO�FHQWUH�RU�WKH�ORFDO�VXSHUYLVRU�

���� 0DLQWHQDQFH��PRGLILFDWLRQ�DQG�UHSDLU

������ *HQHUDO

7KH�SLSHOLQH�RSHUDWRU�VKDOO�OD\�GRZQ�SURFHGXUHV�IRU�PDLQWHQDQFH��UHSDLU�DQG�PRGLILFDWLRQ�ZRUN�FDUULHG�RXW�RQ�WKH
SLSHOLQH�V\VWHP�

:RUN�VKDOO�RQO\�EH�FDUULHG�RXW�RQ�WKH�SLSHOLQH�V\VWHP�E\��RU�XQGHU�WKH�VXSHUYLVLRQ�RI��SHUVRQQHO�DXWKRUL]HG�E\
SHUPLWV�WR�ZRUN�

7KH�PDLQWHQDQFH�LQWHUYDOV�IUHTXHQFLHV�VKDOO�EH�GHWHUPLQHG�E\�WKH�RZQHU�RU�RSHUDWRU�EDVHG�RQ�LWV�H[SHULHQFH�RI
WKH�SLSHOLQH�FRQGLWLRQV�DQG�SDUWLFXODU�FLUFXPVWDQFHV�DQG�EHDULQJ�LQ�PLQG�WKH�OHJLVODWLYH�UHTXLUHPHQWV��7KH
PDLQWHQDQFH�LQWHUYDOV�IUHTXHQFLHV�VKDOO�DOVR�EH�GHWHUPLQHG�ZLWK�UHIHUHQFH�WR�WKH�SDUWLFXODU�ORFDO�VLWXDWLRQV�DQG
GDPDJH�SUREDELOLWLHV�

$OO�FRPSRQHQWV�ZKLFK�DUH�HVVHQWLDO�WR�WKH�VDIH�RSHUDWLRQ�RI�WKH�SLSHOLQH�V\VWHP�VKDOO�EH�LQVSHFWHG��PDLQWDLQHG�
FKHFNHG�DQG�RSHUDWHG�LQ�D�ZD\�WKDW�VDIHJXDUGV�WKHLU�FRQGLWLRQ�DQG�HQVXUHV�SURSHU�IXQFWLRQLQJ�

(;$03/( %ORFN�YDOYHV��FKHFN�YDOYHV�DQG�VDIHW\�GHYLFHV�

'XULQJ�WKH�FRXUVH�RI�WKH�ZRUN��GXH�DFFRXQW�VKDOO�EH�WDNHQ�RI�DQ\�WKLUG�SDUW\�VHUYLFHV�LQ�WKH�YLFLQLW\�Li
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������ 3LSHOLQH�PRQLWRULQJ�DQG�VXUYHLOODQFH�RI�WKLUG�SDUW\�DFWLYLWLHV

7KH�SLSHOLQH�VKDOO�EH�FRQWLQXRXVO\�PRQLWRUHG�DQG�WKH�GDWD�UHFRUGHG�ZKHUH�DSSURSULDWH�DQG�QHFHVVDU\�

D�� SLSHOLQH�URXWH�LQVSHFWLRQ�
3LSHOLQH�URXWHV�VKDOO�EH�LQVSHFWHG�DW�UHJXODU�LQWHUYDOV��H�J��WR�FKHFN�RQ�WKH�FRQGLWLRQ�RI�WKH�SLSHOLQH
HDVHPHQW�DQG�WKH�FRQGLWLRQ�RI�WKH�URXWH�PDUNLQJV��$Q\�WKLUG�SDUW\�DFWLYLW\�RQ�RU�DGMDFHQW�WR�WKH�SLSHOLQH
HDVHPHQW�ZKLFK�FRXOG�DIIHFW�WKH�LQWHJULW\�RI�WKH�SLSHOLQH�VKDOO�EH�LQYHVWLJDWHG�
3LSHOLQHV�VKDOO�EH�SK\VLFDOO\�LQVSHFWHG�LI�WKH�SLSHOLQH�URXWH�LQVSHFWLRQ�GHWHFWV�FRQVWUXFWLRQ�RU�RWKHU�DFWLYLW\
ZKLFK�FDQ�KDYH�MHRSDUGL]HG�WKH�VDIHW\�RI�WKH�SLSHOLQH�RU�WKH�VXUIDFH�HTXLSPHQW��RU�GHWHFWV�OHDNDJH�IURP�RU
GDPDJH�WR�WKH�SLSHOLQH�DQG�WKH�HTXLSPHQW��7KH�DSSURSULDWH�DFWLRQ�VKDOO�EH�WDNHQ�ZLWKRXW�GHOD\�

E�� WLJKWQHVV�RI�WKH�SLSHOLQH�
7KH�SLSHOLQH�V\VWHP�VKDOO�EH�FKHFNHG�IRU�JDV�OHDNV�DW�UHJXODU�LQWHUYDOV�

F�� SLSHOLQH�FRPSRQHQWV�
3LSHOLQH�FRPSRQHQWV�DQG�DVVRFLDWHG�FRQWURO�V\VWHPV�ZKLFK�DUH�HVVHQWLDO�WR�WKH�VDIH�RSHUDWLRQ�RI�WKH
SLSHOLQH�V\VWHP�VKDOO�EH�FKHFNHG�UHJXODUO\�DQG�DQ\�SUREOHPV�ZKLFK�DUH�LGHQWLILHG�VKDOO�EH�UHFWLILHG�ZLWKRXW
GHOD\�

G�� FRUURVLRQ�SUHYHQWLRQ�
5HJXODU�FKHFNV�VKDOO�EH�FDUULHG�RXW�WR�HQVXUH�WKDW�WKH�FRUURVLRQ�SUHYHQWLRQ�V\VWHPV�IRU�EXULHG�DQG�DERYH�
JURXQG�SLSHZRUN�DUH�IXQFWLRQLQJ�VDWLVIDFWRULO\��6SHFLDO�DWWHQWLRQ�VKDOO�EH�SDLG�WR�SLSHOLQHV�ZKLFK�DUH�VXEMHFW
WR�LQWHUIHUHQFH�RU�VWUD\�FXUUHQWV��$Q\�IDXOWV�LQ�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKDOO�EH�UHFWLILHG�RQFH�WKHLU
FDXVH�KDV�EHHQ�GHWHUPLQHG�

H�� SUHVVXUH�PRQLWRULQJ�
)RU�VDIHW\�UHDVRQV��WKH�SLSHOLQH�SUHVVXUH�VKDOO�EH�UHFRUGHG�DW�UHSUHVHQWDWLYH�SRLQWV�RQ�WKH�SLSHOLQH�

������ ([HFXWLRQ�RI�UHSDLUV�DQG�PRGLILFDWLRQV

&DUH�VKDOO�EH�WDNHQ�ZKLOH�WKH�ZRUN�LV�LQ�SURJUHVV�WR�HQVXUH�WKDW�QR�KD]DUGRXV�JDV�PL[WXUHV�DUH�IRUPHG��,I�WKLV
FDQQRW�EH�JXDUDQWHHG��DSSURSULDWH�SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR�SUHYHQW�KD]DUG�WR�SHUVRQV�DQG�WKH�VXUURXQGLQJ
DUHD�

:HOGLQJ��FXWWLQJ��JULQGLQJ�DQG�VLPLODU�ZRUNV�PD\�EH�SHUIRUPHG�RQ�DQ�LQ�VHUYLFH�SLSHOLQH�SURYLGHG�WKH�SLSHOLQH
GHVLJQ��WKH�SLSH�PDWHULDO�DQG�WKH�HVWDEOLVKHG�WHFKQLTXHV�SHUPLW�VXFK�ZRUN�WR�EH�FDUULHG�RXW�VDIHO\�

2Q�FRPSOHWLRQ�RI�WKH�ZRUN��WKH�FRUURVLRQ�SURWHFWLRQ��FRDWLQJ��FDWKRGLF�SURWHFWLRQ��VKDOO�EH�FDUHIXOO\�UHLQVWDWHG�

������ :RUN�LQYROYLQJ�FXWWLQJ�RI�WKH�SLSHOLQH

%HIRUH�FXWWLQJ�WKH�SLSHOLQH��DSSURSULDWH�WHFKQLFDO�SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW�WKHUH�LV�QR�SRVVLELOLW\�RI
DQ�XQFRQWUROOHG�JDV�LJQLWLRQ�

%HIRUH�ZRUN�FRPPHQFHV��WKH�VHFWLRQ�RI�SLSHOLQH�VKDOO�EH�LVRODWHG��GHSUHVVXUL]HG�DQG��LI�QHFHVVDU\��SXUJHG��&DUH
VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW�QR�JDV�FDQ�HQWHU�DQ\�VHFWLRQ�RI�SLSHOLQH�ZKLFK�KDV�EHHQ�SXUJHG�

������ :RUN�RQ�LQ�VHUYLFH�SLSHOLQHV

:KHQ�ZRUNLQJ�RQ�LQ�VHUYLFH�SLSHOLQHV��LQFOXGLQJ�ZRUN�LQYROYLQJ�WKH�JHQHUDWLRQ�RI�KHDW��VXLWDEOH�SUHFDXWLRQV�VKDOO
EH�WDNHQ�WR�SUHYHQW�WKH�HVFDSH�RI�JDV�DQG�RWKHU�KD]DUGV�

,I�WKH�FKRVHQ�SURFHGXUH�FDQQRW�EH�FDUULHG�RXW�RQ�WKH�SLSHOLQH�DW�LWV�QRUPDO�RSHUDWLQJ�SUHVVXUH��WKH�SUHVVXUH�LQ�WKH
SLSHOLQH�VHFWLRQ�LQ�TXHVWLRQ�VKDOO�EH�UHGXFHG�LQ�D�FRQWUROOHG�PDQQHU�WR�WKH�UHTXLUHG�OHYHO�DQG�VKDOO�EH�PDLQWDLQHG
LQ�WKDW�VWDWH�ZKLOH�WKH�ZRUN�SURFHHGV�
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������ 2WKHU�DQG�VSHFLDO�PDLQWHQDQFH�DFWLYLWLHV

3LSHOLQH�V\VWHPV�FDQ�KDYH�VHFWLRQV�ZKLFK�UHTXLUH�VSHFLDO�PDLQWHQDQFH�DW�FHUWDLQ�SRLQWV��2IWHQ�IXUWKHU�SRLQWV�DUH
LGHQWLILHG�LQ�WHUPV�RI�WKH�ORFDO�HQYLURQPHQW�ZKLFK�LPSRVHV�VSHFLDO�GHVLJQ�UHTXLUHPHQWV�

7KHVH�VSHFLDO�SRLQWV�LQFOXGH��DPRQJ�RWKHUV�

± RYHUKHDG�FURVVLQJV�
± ZDWHU�FURVVLQJV�
± FDVLQJ�SLSHV�

(;$03/( 8QGHU�URDGV��UDLOZD\V�RU�RWKHU�IHDWXUHV�

± VHWWOHPHQW�DUHDV�ODQGVOLGHV�
± SLSHOLQHV�LQ�PLQLQJ�VXEVLGHQFH�DUHDV�

D�� 2YHUKHDG�FURVVLQJV�
7KH�SXUSRVH�RI�WKLV�LQVSHFWLRQ�DFWLYLW\�LV�WR�YHULI\�
± WKH�FRQGLWLRQ�RI�WKH�PHFKDQLFDO�SURWHFWLRQ�RI�WKH�FURVVLQJ�
± WKH�FRQGLWLRQ�RI�WKH�SDLQWLQJ�RU�FRDWLQJ�RI�WKH�SLSHOLQH�
± WKH�FRQGLWLRQ�RI�WKH�SLSH�VXSSRUW�V\VWHP�

(;$03/(��� 6WDELOLW\��LQWHJULW\��SURWHFWLYH�SDLQWLQJ�

0DLQWHQDQFH�DFWLYLWLHV�DQG�WKHLU�IUHTXHQF\�VKDOO�EH�FDUULHG�RXW�LQ�VXFK�D�ZD\�WKDW�DOO�RYHUKHDG�SDUWV�RI�WKH
SLSHOLQH�DUH�LQVSHFWHG��6SHFLDO�DWWHQWLRQ�VKDOO�EH�JLYHQ�WR�WKH�WUDQVLWLRQ�DUHD�EHWZHHQ�DWPRVSKHUH�DQG
JURXQG��ZKLFK�FDQ�EH�VXEMHFW�WR�FRUURVLRQ�

7KH�LQVSHFWLRQ�DFWLYLWLHV�DQG�WKHLU�IUHTXHQF\�VKDOO�WDNH�LQWR�DFFRXQW�WKH�SUHYDLOLQJ�DWPRVSKHULF�FRQGLWLRQV�

(;$03/(�� ,Q�FRDVWDO�RU�LQGXVWULDO�DUHDV�

E�� :DWHU�FURVVLQJV�
7KH�SXUSRVH�RI�WKLV�LQVSHFWLRQ�DFWLYLW\�LV�WR�YHULI\�
± WKH�VWDELOLW\�RI�WKH�EHG�DQG�EDQNV�
± EDQN�HURVLRQ�RU�GHSRVLWLRQ�RI�PDWHULDO�
± WKH�FRQGLWLRQ�RI�WKH�SLSHOLQH�DQG�LWV�FRYHULQJ�

7KH�LQVSHFWLRQ�VKDOO�LQFOXGH�PRQLWRULQJ�WKH�ZDWHU�GHSWK�DQG�UHFRUGLQJ�VXFK�HYHQWV�DV�IORRGLQJ�DQG�LWV
HIIHFWV�RQ�WKH�EDQNV�

,QVSHFWLRQ�DQG�PDLQWHQDQFH�ZRUN�VKRXOG�EH�GHILQHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�QDWLRQDO�ORFDO�DJHQFLHV�RU�WKH
OLFHQVLQJ�DXWKRULW\�

F�� &DVLQJ�SLSHV�
7KH�SXUSRVH�RI�WKLV�LQVSHFWLRQ�DFWLYLW\�LV�WR�YHULI\�
± WKH�FRQGLWLRQ�RI�WKH�FDVLQJ�SLSH��JURXQG�PRYHPHQW��DQG�ZKHUH�UHOHYDQW�WKH�LQWHUQDO�SLSH�
± WKH�DEVHQFH�RI�HOHFWULFDO�FRQWDFW�EHWZHHQ�WKH�FDVLQJ�DQG�SLSH�

G� 6HWWOHPHQW�ODQGVOLGH�DUHDV�
6SHFLDO�FDUH�VKDOO�EH�WDNHQ�DW�SRLQWV�ZKHUH�WKH�SLSHOLQH�URXWLQJ�UHSRUWV�LQGLFDWH��RU�LW�LV�VXEVHTXHQWO\
GHWHUPLQHG��WKDW�LQFUHDVHG�ORDGV�FDQ�RFFXU�EHFDXVH�RI�VHWWOHPHQW�RU�PRYHPHQWV�RI�JURXQG��7KLV�PRYHPHQW
FDQ�EH�GHWHFWHG�E\�VXUYH\LQJ�WKH�SLSHOLQH�URXWH�DQG��LI�QHFHVVDU\��E\�LQVWUXPHQW�EDVHG�PRQLWRULQJ�RI�WKH
SLSHOLQH�DQG�RU�WKH�JURXQG��6XLWDEOH�SUHFDXWLRQV�VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW�SHUPLWWHG�OLPLWV�DUH�QRW
H[FHHGHG�

H�� 3LSHOLQHV�LQ�PLQLQJ�VXEVLGHQFH�DUHDV�
,Q�WKH�FDVH�RI�SLSHOLQHV�LQ�PLQLQJ�VXEVLGHQFH�DUHDV��WKH�SLSHOLQH�RSHUDWRU�VKDOO�PDNH�UHJXODU�FKHFNV�WR
LGHQWLI\�DQ\�GHWULPHQWDO�HIIHFWV�RQ�SLSHOLQH�RSHUDWLRQ��,I�DQ\�GHWULPHQWDO�HIIHFW�LV�H[SHFWHG��WKH�SLSHOLQH
RSHUDWRU�VKDOO�GHWHUPLQH�WKH�DFWLRQ�UHTXLUHG�DIWHU�WDNLQJ�WKH�RSLQLRQ�RI�D�FRPSHWHQW�HQJLQHHU�
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����� $EDQGRQPHQW

7R�SUHYHQW�DQ�DEDQGRQHG�SLSHOLQH��RU�VHFWLRQ��EHFRPLQJ�D�VRXUFH�RI�GDQJHU�RU�QXLVDQFH��LW�VKDOO�EH
GHFRPPLVVLRQHG�DQG�LVRODWHG�IURP�WKH�SLSHOLQH�V\VWHP��7KH�DEDQGRQHG�SLSHOLQH�RU�VHFWLRQ�FDQ�EH�ILOOHG�ZLWK�DQ
LQHUW�JDV�RU�RWKHU�DSSURSULDWH�VXEVWDQFH�
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$QQH[�$��LQIRUPDWLYH�

%LEOLRJUDSK\

(1������� *DV�VXSSO\�V\VWHPV���1DWXUDO�JDV�PHDVXULQJ�VWDWLRQV���)XQFWLRQDO�UHTXLUHPHQWV

(1��������� *DV�VXSSO\�V\VWHPV�±�8QGHUJURXQG�JDV�VWRUDJH���3DUW����)XQFWLRQDO�UHFRPPHQGDWLRQV�IRU
VXUIDFH�IDFLOLWLHV

(1�,62������� 4XDOLW\�V\VWHPV���0RGHO�IRU�TXDOLW\�DVVXUDQFH�LQ�GHVLJQ�GHYHORSPHQW��SURGXFWLRQ��LQVWDOODWLRQ�DQG
VHUYLFLQJ

(1�,62������� 4XDOLW\�V\VWHPV���0RGHO�IRU�TXDOLW\�DVVXUDQFH�LQ�SURGXFWLRQ��LQVWDOODWLRQ�DQG�VHUYLFLQJ

(1�,62������� 4XDOLW\�V\VWHPV���0RGHO�IRU�TXDOLW\�DVVXUDQFH�LQ�ILQDO�LQVSHFWLRQ�DQG�WHVW

(1�,62���������4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�V\VWHP�HOHPHQWV���3DUW����*XLGHOLQHV

(1���������� *DV�VXSSO\�V\VWHPV���3LSHOLQHV�IRU�D�PD[LPXP�RSHUDWLQJ�SUHVVXUH�XS�WR�DQG�LQFOXGLQJ����EDU��
3DUW����6SHFLILF�IXQFWLRQDO�UHFRPPHQGDWLRQV�IRU�SRO\HWK\OHQH��023�XS�WR�DQG�LQFOXGLQJ����EDU�

(1���������� *DV�VXSSO\�V\VWHPV���3LSHOLQHV�IRU�PD[LPXP�RSHUDWLQJ�SUHVVXUH�XS�WR�DQG�LQFOXGLQJ����EDU�
3DUW����5HQRYDWLRQ

(1�������� *DV�VXSSO\�V\VWHPV���*DV�SUHVVXUH�UHJXODWLQJ�LQVWDOODWLRQV�RQ�VHUYLFH�OLQHV���)XQFWLRQDO
UHTXLUHPHQWV

,62�������� 1DWXUDO�JDV���4XDOLW\�GHVLJQDWLRQ�

Li
ce

ns
ed

 C
op

y:
 :F

U
LL

N
A

M
E

, :
 D

A
T

E
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



3DJH���
(1����������

��%6,��������

$QQH[�%��LQIRUPDWLYH�

6HWWOHPHQW�DUHDV

%�� *HQHUDO

6HWWOHPHQW�DUHDV�DUH�FKDUDFWHUL]HG�E\�WKH�RFFXUUHQFH�RI�KRORFHQH�VWUDWD�EHQHDWK�WKH�SLSHOLQH�

$�SLSHOLQH�FDQ�EH�VXEMHFW�WR�VHWWOHPHQW�ZKHUH�LW�FURVVHV�DQ�HOHYDWHG�VHFWLRQ�ZKLFK�KDV�XQGHUO\LQJ�OD\HUV�RI�VRIW
VRLO��7KH�DPRXQW�RI�VHWWOHPHQW�GHSHQGV�XSRQ�WKH�WKLFNQHVV��GHSWK�DQG�W\SH�RI�WKH�VRIW�VRLO�OD\HUV��WRJHWKHU�ZLWK�WKH
KHLJKW�DQG�DJH�RI�WKH�HOHYDWHG�VHFWLRQ��7KH�FRQVROLGDWLRQ�SURFHVV�FDQ�WDNH�PDQ\�\HDUV�

(;$03/( $Q�HOHYDWHG�VHFWLRQ�FDQ�EH�D�G\NH�RU�URDG�

)XUWKHU�UDLVLQJ�DQG�RU�H[WHQVLRQ�RI�WKH�HOHYDWHG�VHFWLRQ�RU�ORZHULQJ�RI�WKH�JURXQGZDWHU�OHYHO�LQLWLDWHV�D�QHZ
FRQVROLGDWLRQ�SURFHVV�

6HWWOHPHQW�LQ�WKH�FDVH�RI�HOHYDWHG�VHFWLRQV��ZLWK�VRIW�VRLO�OD\HUV�EHQHDWK��OHDGV�WR�KLJK�VWUHVVHV�DW�WKH�WUDQVLWLRQ�WR
WKH�HOHYDWHG�VHFWLRQ�RU�DW�WKH�WUDQVLWLRQ�IURP�IL[HG�VXSSRUW��IRU�H[DPSOH�DW�VWDWLRQV��WR�D�ILHOG�VHFWLRQ�

%�� 3URFHGXUH

3LSHOLQH�VHFWLRQV�ZKHUH�GLIIHUHQWLDO�VHWWOHPHQW�FDQ�EH�H[SHFWHG��VKRXOG�EH�LGHQWLILHG�

(;$03/( &URVVLQJV�ZLWK�G\NHV�DQG�HOHYDWHG�DUHDV�

7KH�IROORZLQJ�LQIRUPDWLRQ�VKRXOG�EH�DYDLODEOH�

± JHQHUDO�JHRWHFKQLFV�GDWD�DQG�RFFXUUHQFH��QDWXUH��SURSHUWLHV��GHSWK�DQG�WKLFNQHVV�RI�VRIW�VRLO�OD\HUV�
± JHQHUDO�JHRK\GURORJLFDO�DQG�SLs]RPHWULF�GDWD�
± LQIRUPDWLRQ�IURP�ORFDO�DJHQFLHV�DXWKRULWLHV�RQ�VHWWOHPHQW�

7KH�GLIIHUHQWLDO�VHWWOHPHQW�IRU�WKH�FURVVLQJ�VKRXOG�EH�DVVHVVHG�RQ�WKH�EDVLV�RI�WKH�DYDLODEOH�GDWD��,Q�FDVH�RI�GRXEW�
FRQVROLGDWLRQ�WHVWV�VKRXOG�EH�SHUIRUPHG�RQ�UHSUHVHQWDWLYH�VRLO�VDPSOHV�

7KH�VHWWOHPHQW�RI�WKH�VRLO�OD\HUV�FDQ�EH�FDOFXODWHG�XVLQJ�FRQYHQWLRQDO�IRUPXODH��OLWHUDWXUH�>�@��>�@�DQG�>�@��

%�� &RQVWUXFWLRQ�VHWWOHPHQW

,Q�DGGLWLRQ�WR�VHWWOHPHQW�GXH�WR�FRQVROLGDWLRQ��DOORZDQFH�VKRXOG�DOVR�EH�PDGH�IRU�VHWWOHPHQW�GXH�WR�FRQVWUXFWLRQ�
DV�D�UHVXOW�RI�ERWK�GLVWXUEDQFH�RI�WKH�VRLO�DQG�WKH�XVH�RI�GLIIHUHQW�FRQVWUXFWLRQ�PHWKRGV�

± ,Q�WKH�FDVH�RI�ERUHG�MDFNHG�FURVVLQJV��DQ�DEUXSW�GLIIHUHQFH�LQ�VHWWOHPHQW�DW�WKH�SRLQW�RI�WUDQVLWLRQ�IURP
ERULQJ�WR�RSHQ�WUHQFK�FDQ�EH�DVVXPHG��7KH�SLSH�ODLG�LQ�WKH�WUHQFK�ZLOO�EH�VXEMHFW�WR�JUHDWHU�FRQVWUXFWLRQ
VHWWOHPHQW�WKDQ�WKH�ERUHG�MDFNHG�SLSH��7KH�GLIIHUHQFH�LQ�VHWWOHPHQW�LV�GHVLJQDWHG�DV�;�

± ,Q�WKH�FDVH�RI�SLSHOLQHV�ODLG�LQ�RSHQ�WUHQFKHV��LW�FDQ�EH�DVVXPHG�WKDW�GLIIHUHQFHV�LQ�FRQVWUXFWLRQ�VHWWOHPHQW
ZLOO�RFFXU�GXH�WR�QRQ�XQLIRUP�VRLO�KDQGOLQJ�DORQJ�WKH�WUHQFK��)RU�FDOFXODWLRQ�SXUSRVHV��LW�LV�DVVXPHG�WKDW�WKLV
FRQVWUXFWLRQ�VHWWOHPHQW�LQFUHDVHV�JUDGXDOO\�IURP���WR�;�PP�RYHU�D�GLVWDQFH�/�DQG�EDFN�WR����7KH�GLVWDQFH
FRYHUHG�E\�WKH�FDOFXODWLRQ�LV�WKHUHIRUH�HTXDO�WR��/�

± 7KH�YDOXHV�IRU�;�GHSHQG�RQ�VRLO�W\SH��FOD\�SHDW�RU�VDQG��GHJUHH�RI�FRQVROLGDWLRQ��FRPSDFWLRQ���FRQVWUXFWLRQ
PHWKRG��GU\��ZHW��DQG�SLSHOLQH�GLDPHWHU�

9DOXHV�IRU�;�FDQ�EH�WDNHQ�IURP�OLWHUDWXUH�>�@�

,I�FRQVLGHUDEOH�VZHOOLQJ�RFFXUV�GXULQJ�H[FDYDWLRQ��WKH�YDOXHV�RI�;�JLYHQ�IRU�FRQVWUXFWLRQ�VHWWOHPHQW�DUH
LQFUHDVHG�E\�WKH�DPRXQW�RI�VZHOOLQJ�

(;$03/( ,Q�WKH�FDVH�RI�D�ERUHG�MDFNHG�FURVVLQJ�
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± /HQJWK�/�VKRXOG�QRW�EH�OHVV�WKDQ����P�RU�PRUH�WKDQ����P��%HWZHHQ�WKHVH�YDOXHV��/��LQ�PP��FDQ�EH
FDOFXODWHG�E\�PHDQV�RI�WKH�IRUPXOD�

ZKHUH�
' LV�WKH�RXWVLGH�GLDPHWHU��LQ�PLOOLPHWUHV��PP��
, LV�WKH�PRPHQW�RI�LQHUWLD�RI�WKH�SLSHOLQH��LQ�PLOOLPHWUHV�WR�WKH�SRZHU�RI�IRXU��PP���
( LV�WKH�PRGXOXV�RI�HODVWLFLW\�IRU�WKH�SLSH�PDWHULDO��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���
NY LV�WKH�YHUWLFDO�PRGXOXV�RI�VXEJUDGH�UHDFWLRQ��LQ�QHZWRQV�SHU�FXELF�PLOOLPHWUH��1�PP���

ZKHUH�

E LV�WKH�ORQJLWXGLQDO�EHQGLQJ�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���
4U LV�WKH�VRLO�UHDFWLRQ��LQ�QHZWRQV�SHU�PLOOLPHWUH��1�PP���)LJXUH�%����
4] LV�WKH�VHWWOHPHQW�ORDG��LQ�QHZWRQV�SHU�PLOOLPHWUH��1�PP���)LJXUH�%����
7QRP LV�WKH�QRPLQDO�ZDOO�WKLFNQHVV��LQ�PLOOLPHWUHV��PP��

%�� 6WUHQJWK�FDOFXODWLRQ

7KH�DQDO\VLV�FDUULHG�RXW�RQ�EXULHG�SLSHOLQH�VHFWLRQV�FDQ�WDNH�RQH�RI�WZR�IRUPV�

± VWUHQJWK�FDOFXODWLRQ�LQ�DFFRUGDQFH�ZLWK�WKH�EHDP�PRGHO��%������
± VLPSOLILHG�VWUHQJWK�FDOFXODWLRQ��%������

%���� ,QWHUDFWLRQ�EHWZHHQ�SLSH�DQG�VRLO��SLSHOLQH�FRQVLGHUHG�DV�EHDP

7KH�SLSHOLQH�EHKDYHV�DV�D�EHDP�LI�WKH�VRLO�LV�VXEMHFW�WR�GLIIHUHQWLDO�VHWWOHPHQW�RU�VHWWOHPHQW�DV�D�UHVXOW�RI
FRQVWUXFWLRQ�DFWLYLW\��)LJXUH�%����
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)LJXUH�%�����3LSHOLQH�FRQVLGHUHG�DV�EHDP

$V�D�UHVXOW�RI�VHWWOHPHQW�RI�WKH�VRLO�EHQHDWK�WKH�SLSHOLQH��WKH�VRLO�DERYH�WKH�SLSHOLQH�ZLOO�IRUFH�LW�WR�IROORZ�WKH�VRLO
PRYHPHQW�IXOO\�RU�SDUWLDOO\��GHSHQGLQJ�RQ�WKH�VWLIIQHVV�RI�WKH�SLSHOLQH�VHFWLRQ�

7KH�ORDG�UHTXLUHG�WR�DFKLHYH�WKLV�LV�GHVLJQDWHG�DV�´VHWWOHPHQW�ORDG´��4]���LW�LV�QRW�WUDQVPLWWHG�GLUHFWO\��E\�WDQJHQWLDO
PRPHQWV�DQG�IRUFHV�LQ�WKH�SLSH�ZDOO��WR�WKH�VXEVRLO��EXW�LV�LQVWHDG�WUDQVPLWWHG�WR�EHGGLQJ�]RQHV�WR�OHIW�DQG�ULJKW�RI
WKH�VHWWOHPHQW�]RQH�

,Q�WKH�SLSH��WKLV�FUHDWHV�D[LDO�EHQGLQJ�PRPHQWV�DQG�WUDQVYHUVH�IRUFHV��,W�FDQ�DOVR�JLYH�ULVH�WR�WHQVLOH�IRUFHV�LQ�WKH
D[LDO�GLUHFWLRQ��FDWHQDU\�HIIHFW��

,Q�WKH�EHGGLQJ�]RQHV��WKLV�JLYHV�ULVH�WR�KLJKHU�VRLO�UHDFWLRQV�WR�DFFRPPRGDWH�WKH�VHWWOHPHQW�ORDG�

7KH�PDJQLWXGH�RI�WKH�VHWWOHPHQW�ORDG�DQG�VRLO�UHDFWLRQV�LV�OLPLWHG�E\�WKH�DPRXQW�RI�VHWWOHPHQW��WKH�VWLIIQHVV�RI�WKH
SLSHOLQH�DQG�WKH�VWLIIQHVV�RI�WKH�VRLO�

7KH�XSSHU�OLPLW�IRU�WKH�VHWWOHPHQW�ORDG�4]�LV�HTXDO�WR�WKH�VXP�RI�WKH�XSSHU�OLPLWV�RI�WKH�HDUWK�SUHVVXUH�DFWLQJ�RQ�WKH
SLSH��SDVVLYH�HDUWK�SUHVVXUH��DQG�WKH�ZHLJKW�RI�WKH�SLSHOLQH��4S���4Z��

$V�ORQJ�DV�4]�LV�EHORZ�WKH�QHXWUDO�HDUWK�SUHVVXUH�4Q��WKHQ��LQ�DGGLWLRQ�WR�WKH�LQGLUHFW�WUDQVIHU�RI�4]��DV�VKRZQ�LQ
)LJXUH�%����WR�WKH�EHGGLQJ�]RQHV��4U�LQ�)LJXUH�%�����WKH�UHPDLQGHU�RI�WKH�ORDG��4Q���4Z���4]��LV�WUDQVPLWWHG�GLUHFWO\
WR�WKH�VRLO�EHQHDWK�WKH�SLSHOLQH�
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)LJXUH�%�����6HWWOHPHQW�ORDG�DQG�VRLO�UHDFWLRQ

6WUHQJWK�FDOFXODWLRQV�VKRXOG�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�����DQG�����XVLQJ�WKH�UHOHYDQW�VRLO�GDWD��LQFOXGLQJ
WKH�FRQWLQJHQF\�IDFWRUV�DFFRUGLQJ�WR�7DEOH�*���

7KH�FRQWLQJHQF\�IDFWRU�IRU�FRQVROLGDWLRQ�VHWWOHPHQW��PHDQ�YDOXH��LV�����LI�WKH�SUHGLFWHG�VHWWOHPHQW�LV�EDVHG�RQ�WZR
UHSUHVHQWDWLYH�VDPSOHV��,I�LW�LV�EDVHG�RQ�WKUHH�UHSUHVHQWDWLYH�VDPSOHV�RI�HDFK�FRPSUHVVLEOH�VRLO�OD\HU��WKH
FRQWLQJHQF\�IDFWRU�LV������,I�WKH�UDWH�RI�VHWWOHPHQW�LV�PRQLWRUHG�ZLWK�UHIHUHQFH�WR�IL[HG�PDUNHUV��WKH�FRQWLQJHQF\
IDFWRU�PD\�EH�DGMXVWHG�WR������,I�WKH�JHRWHFKQLFV�RI�WKH�DUHD�DQG�WKH�YDULDWLRQ�RI�WKH�VRLO�PHFKDQLFV�SURSHUWLHV�DUH
ZHOO�NQRZQ��LW�LV�QRW�QHFHVVDU\�WR�EDVH�WKH�FRQWLQJHQF\�IDFWRU�RQ�WKH�QXPEHU�RI�VDPSOHV�WDNHQ��,W�VKRXOG�EH�FOHDUO\
VWDWHG�ZKHWKHU�WKH�SUHGLFWHG�VHWWOHPHQWV�DUH�PHDQ�YDOXHV�RU�FKDUDFWHULVWLF�YDOXHV��VHH�DOVR�$QQH[�*��FODXVH�*����

%����� 6LPSOLILHG�FDOFXODWLRQ�PHWKRG

2Q�WKH�EDVLV�RI�WKH�UHVXOWV�RI�HDUOLHU�UHVHDUFK��IXOO�FDOFXODWLRQ�FDQ�EH�GLVSHQVHG�ZLWK�IRU�FHUWDLQ�SLSHOLQH�VHFWLRQV
�SURYLGHG�D�QXPEHU�RI�FRQGLWLRQV�DUH�PHW��DQG�LW�LV�VXIILFLHQW�WR�FDOFXODWH�WKH�KRRS�VWUHVV�GXH�WR�LQWHUQDO�SUHVVXUH�
LQ�DFFRUGDQFH�ZLWK������ZLWK�

D� IRU�FURVV�FRXQWU\�VHFWLRQV IR  �����
E� IRU�FURVVLQJV�ZLWK�URDGV��GLWFKHV��FDQDOV�DQG�QDWXUDO�ZDWHUFRXUVHV�ZLWKRXW�IORRG�GHIHQFHV�

± RSHQ�H[FDYDWLRQ IR  �����
± ERULQJ�MDFNLQJ IR  �����

7KH�VLPSOLILHG�FDOFXODWLRQ�PHWKRG�FDQ�EH�XVHG�LI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

± '�7PLQ�UDWLR
5W����� �����1�PP

� '�7PLQ������
5W����� �����1�PP

� '�7PLQ������
5W����� �����1�PP

� '�7PLQ������
5W����� �����1�PP

� '�7PLQ������
± 'HSWK�RI�FRYHU�RYHU�WRS�RI�SLSHOLQH��PD[LPXP�����P��7KH�UHTXLUHPHQWV�UHODWLQJ�WR�GHSWK�RI�FRYHU�DUH�QRW

DSSOLFDEOH�LI�LW�FDQ�EH�GHPRQVWUDWHG�WKDW�WKH�HIIHFWLYH�VWUHVV�DW�WKH�GHSWK�RI�WKH�WRS�RI�WKH�SLSH�GRHV�QRW
H[FHHG����N1�P��

± 7KH�VSHFLILHG�ZDOO�WKLFNQHVV�XVHG�LQ�WKH�VHFWLRQ�LV�HTXDO�WR�RU�JUHDWHU�WKDQ������PP�
± 'LIIHUHQWLDO�VHWWOHPHQW�IURP�FRQVROLGDWLRQ�GRHV�QRW�H[FHHG�����PP��7KLV�GLIIHUHQWLDO�VHWWOHPHQW�VKRXOG

LQFUHDVH�JUDGXDOO\�IURP�]HUR�WR�WKH�PD[LPXP�YDOXH�DQG�EDFN�WR�]HUR�RYHU�D�GLVWDQFH�RI�DW�OHDVW��������P
DQG�WKH�FRQVWUXFWLRQ�VHWWOHPHQW�GRHV�QRW�H[FHHG�WKH�YDOXHV�WKDW�FDQ�EH�H[SHFWHG�LQ�QRUPDO�SLSHOLQH
FRQVWUXFWLRQ�SUDFWLFH��ZKHUH�QR�VSHFLDO�PHDVXUHV�DUH�WDNHQ�

± 7KH�SLSHOLQH�GRHV�QRW�FURVV�SRWHQWLDO�IUDFWXUH�SODQHV�RU�DUHDV�RI�PLQLQJ�VXEVLGHQFH�
± 7KH�SLSHOLQH�VHFWLRQ�LQYROYHG�GRHV�QRW�LQFOXGH�EHQGV�VPDOOHU�WKDQ���'�
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± 7KH�PD[LPXP�GLIIHUHQFH�EHWZHHQ�LQVWDOODWLRQ�WHPSHUDWXUH�DQG�PD[LPXP�RU�PLQLPXP�WHPSHUDWXUH��DV
DSSOLFDEOH��VKRXOG�QRW�H[FHHG�����&�
7KH�RYHUDOO�WHPSHUDWXUH�UDQJH�OLHV�EHWZHHQ�±����&�DQG������&��:LWK�UHJDUG�WR�IURVW�KHDYH�UHIHUHQFH�LV
PDGH�WR�$QQH[�'�

:KHUH�EHQGV�RI�OHVV�WKDQ���'�DUH�XVHG��WKH�IROORZLQJ�DGGLWLRQDO�RU�DOWHUQDWLYH�FULWHULD�DSSO\�

± 7KH�PD[LPXP�GLIIHUHQFH�EHWZHHQ�LQVWDOODWLRQ�WHPSHUDWXUH�DQG�PD[LPXP�RU�PLQLPXP�WHPSHUDWXUH�ZKHQ
KRUL]RQWDO�EHQGV�DUH�SUHVHQW�GRHV�QRW�H[FHHG�����&��LQVWHDG�RI�����&��IRU�GLDPHWHUV�VPDOOHU�WKDQ�RU
HTXDO�WR�����PP�

± 7KH�PLQLPXP�GLVWDQFH�EHWZHHQ�KRUL]RQWDO�EHQGV�'�VPDOOHU�WKDQ�����PP�LV�����P�

)RU�ERUHG�MDFNHG�FURVVLQJV�LQVWDOOHG�IURP�ZRUNLQJ�SLWV�DQG�ZKHUH�EHQGV�RI�OHVV�WKDQ���'�ZLOO�EH�LQVWDOOHG�LQ�WKH
ZRUNLQJ�SLW��WKH�IROORZLQJ�DGGLWLRQDO�RU�DOWHUQDWLYH�FULWHULD�DSSO\�

± :DOO�WKLFNQHVV�FDOFXODWLRQ�IRU�EHQGV�DV�GHVFULEHG�LQ���������ZLWK�IR� ������DV�IRU�WKH�FURVVLQJ�
± '�7PLQ�UDWLR��VWUDLJKW�SLSH�

5W����� �����1�PP
� '�7PLQ�����

5W����� �����1�PP
�� '�7PLQ�����

5W����� �����1�PP
� '�7PLQ�����

5W����� �����1�PP
� '�7PLQ�����

± :KHUH�'�VPDOOHU�WKDQ�����PP��WKH�EHQG�LV�ORFDWHG�RQ�WKH�ILHOG�VLGH�RI�WKH�ZRUNLQJ�SLW�

%�� 0RQLWRULQJ

7KH�SLSHOLQH�VKRXOG�EH�SHULRGLFDOO\�FKHFNHG�IRU�VHWWOHPHQW�LQ�DUHDV�ZKHUH�VHWWOHPHQW�QHFHVVLWDWHV�WKH�UDLVLQJ�RI
G\NHV�RU�WKH�UHGXFWLRQ�LQ�JURXQGZDWHU�OHYHOV�DQG�DW�URDG�RU�RWKHU�FURVVLQJV��7KH�UHVXOWV�VKRXOG�EH�FRPSDUHG
DJDLQVW�WKRVH�SUHGLFWHG�LQ�WKH�RULJLQDO�JHRWHFKQLFDO�VWXG\�

%�� $FWLRQ�LQ�WKH�HYHQW�RI�WKH�DOORZDEOH�OLPLW�YDOXHV�EHLQJ�H[FHHGHG

,I�WKH�DOORZDEOH�OLPLW�YDOXHV�DUH�H[FHHGHG��WKH�IROORZLQJ�DFWLRQ�LV�SRVVLEOH�

± GXULQJ�GHVLJQ�
� SUHORDG�WKH�VWULS�DUHD�XQGHU�FRQVLGHUDWLRQ�EHIRUH�FRQVWUXFWLRQ��WR�JLYH�SUHVHWWOHPHQW�
� LQ�WKH�FDVH�RI�UDLVHG�DUHDV��DYRLG�SLOHG�VXSSRUWV�LI�SRVVLEOH�

± GXULQJ�DIWHU�LQVWDOODWLRQ�
� H[FDYDWH�WKH�SLSHOLQH�VHFWLRQ�XQGHU�FRQVLGHUDWLRQ��OLIW�LW��SODFH�VRLO�XQGHUQHDWK�WKH�SLSHOLQH�DQG

FRPSDFW�LW�
� UHSODFH�WKH�VRLO�LQ�WKH�H[FDYDWLRQ�ZLWK�D�OLJKWZHLJKW�PDWHULDO�WR�UHGXFH�VHWWOHPHQW�

%�� /LWHUDWXUH

>�@ .��7HU]DJKL��5�%��3HFN��³6RLO�0HFKDQLFV�LQ�(QJLQHHULQJ�3UDFWLFH´��-RKQ�:LOH\�	�6RQV�,QF���1HZ�<RUN�
�����

>�@ +�)��:LQWHUNRUQ��+VDL�<DQJ��³)RXQGDWLRQ�(QJLQHHULQJ�+DQGERRN´��9DQ�1RVWUDQG�5HLQKROG��1HZ�<RUN�
/RQGRQ�������

>�@ $�:��.RSSHMDQ��³$�)RUPXOD�FRPELQLQJ�WKH�7HU]DJKL�/RDG���&RPSUHVVLRQ�5HODWLRQVKLS�DQG�WKH�%XLVPDQ
6HFXODU�7LPH�(IIHFW´��3URF��6HFRQG�&RQJUHVV�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�IRU�6RLO�0HFKDQLFV�DQG
)RXQGDWLRQ�(QJLQHHULQJ�������

>�@ +�-�$�0��+HUJDUGHQ��³(QNHOH�JHRWHFKQLVFKH�DVSHFWHQ�ELM�GH�DDQOHJ�YDQ�OHLGLQJHQ���6RPH�JHRWHFKQLFDO
DVSHFWV�RI�SLSHOLQH�FRQVWUXFWLRQ´��LQ�'XWFK���5HSRUW�&2�����������'HOIW�*HRWHFKQLFV��0DUFK������

>�@ '��3RXOXV��³(ODVWLF�VROXWLRQV�IRU�VRLO�DQG�URFN�PHFKDQLFV´��-RKQ�:LOH\�	�6RQV�,QF���1HZ�<RUN�������
>�@ &��'HVDL��³1XPHULFDO�PHWKRGV�LQ�JHRWHFKQLFDO�HQJLQHHULQJ´��0F*UDZ�+LOO��%RRN�&RPSDQ\��1HZ�<RUN�

�����
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$QQH[�&��LQIRUPDWLYH�

0LQLQJ�VXEVLGHQFH

&�� *HQHUDO

/DQG�VXUIDFH�VXEVLGHQFH�RFFXUV�ZKHQ�PDWHULDO�LV�UHPRYHG�IURP�WKH�XQGHUO\LQJ�VWUDWD��DV�GXULQJ�ORQJZDOO�PLQLQJ�

7KH�PD[LPXP�VXEVLGHQFH�LV�OHVV�WKDQ�WKH�SODQQHG�VHDP�KHLJKW�EHFDXVH�

± WKH�RYHUO\LQJ�URFN�IUDFWXUHV�DV�LW�VXEVLGHV��FUHDWLQJ�YRLGV�ZKLFK�UHGXFH�WKH�YROXPH�RI�PDWHULDO�UHTXLUHG�WR
UHSODFH�WKH�H[FDYDWHG�PLQHUDOV�

± PDWHULDO�LV�³GUDZQ´�IURP�RXWVLGH�WKH�PLQHG�DUHD��7KLV�³GUDZ´�H[WHQGV�WKH�DUHD�DIIHFWHG�E\�VXEVLGHQFH�

%XULHG�SLSHOLQHV�IROORZ�WKHVH�PRYHPHQWV�ZLWKLQ�OLPLWV��DV�RYHUEXUGHQ�SUHVVXUH�FKDQJHV�DQG�IULFWLRQ�EHWZHHQ�WKH
SLSH�VXUIDFH�DQG�WKH�EDFNILOO�WUDQVIHUV�ODWHUDO�HDUWK�SUHVVXUH�

&�� 3URFHGXUH

3URMHFWHG�PLQLQJ�RSHUDWLRQV�DORQJ�WKH�JHQHUDO�URXWH�RI�WKH�SLSHOLQH�VKRXOG�EH�LGHQWLILHG�

7KH�IROORZLQJ�LQIRUPDWLRQ�VKRXOG�EHFRPH�DYDLODEOH�

± SDQHO�GLPHQVLRQV��ZLGWK��GHSWK�DQG�WKLFNQHVV��DQG�RULHQWDWLRQ�LQ�UHODWLRQ�WR�WKH�SLSHOLQH�
± JHRORJLFDO�GHWDLOV�
±� SHULRG�FRYHUHG�E\�PLQLQJ�SURJUDPPH�
±� ROG�ZRUNLQJV��&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�DVVHVVLQJ�UHVLGXDO�VWUHVV�OHYHOV�IURP�SUHYLRXV�JURXQG

PRYHPHQWV�

%DVHG�RQ�WKH�LQIRUPDWLRQ�DYDLODEOH��WKH�HIIHFW�RI�DOO�SURMHFWHG�PLQLQJ�RSHUDWLRQV��ODQG�VXUIDFH�VXEVLGHQFH�DQG
KRUL]RQWDO�JURXQG�GLVSODFHPHQW��VKRXOG�EH�DVVHVVHG�

$OO�UHVWUDLQWV�ZKLFK�UHVWULFW�UHODWLYH�PRYHPHQW�EHWZHHQ�WKH�SLSH�DQG�WKH�JURXQG�VKRXOG�EH�GHWHUPLQHG�

&�� 6WUHQJWK�FDOFXODWLRQ

'HVLJQ�FDOFXODWLRQV�VKRXOG�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�����DQG������XVLQJ�WKH�UHOHYDQW�GDWD�

5HVLGXDO�VWUHVVHV�IURP�SUHYLRXV�ORDGLQJ�RU�SUHYLRXV�VXEVLGHQFH�VKRXOG�EH�DVVHVVHG�DQG�PD\�QHHG�WR�EH�DGGHG�
7KH�GHWHUPLQDWLRQ�RI�WKH�UHVXOWDQW�VWUHVV�VKRXOG�EH�FDUULHG�RXW�IRU�WKH�ZKROH�VHFWLRQ�RI�SLSHOLQH�WR�D�SRLQW�EH\RQG
WKH�PLQHG�DUHD��FRYHULQJ�ERWK�FRPSUHVVLYH�DQG�WHQVLOH�VWUHVVHV�

&�� $FWLRQ�LQ�WKH�HYHQW�RI�WKH�DOORZDEOH�OLPLW�YDOXHV�EHLQJ�H[FHHGHG

,I�WKH�DOORZDEOH�OLPLW�YDOXHV�DUH�H[FHHGHG�RU�LI�WKHUH�LV�D�SRVVLELOLW\�RI�WKHLU�EHLQJ�H[FHHGHG�GXULQJ�WKH�PLQLQJ
RSHUDWLRQV��WKH�IROORZLQJ�DFWLRQ�LV�SRVVLEOH�

± UHSODFHPHQW�RI�EDFNILOO�ZLWK�VHOHFWHG�ORZ�IULFWLRQ�PDWHULDO�
± XVH�RI�H[SDQVLRQ�EHQGV�RU�VOLGLQJ�MRLQWV�
± UHILQHPHQW�RI�SLSH�JHRPHWU\�
± H[FDYDWLRQ�RI�ORQJ�OHQJWKV�RI�SLSHOLQH��OHDYLQJ�WKHP�RSHQ�IRU�WKH�GXUDWLRQ�RI�PLQLQJ�RSHUDWLRQV�WR�LVRODWH

WKH�SLSH�IURP�WKH�JURXQG�PRYHPHQWV�FDXVLQJ�WKH�SUREOHP��7KLV�DFWLRQ�VKRXOG�RQO\�EH�UHJDUGHG�DV�D
VKRUW�WHUP�PHDVXUH��EHDULQJ�LQ�PLQG�WKH�HQYLURQPHQWDO�DQG�VHFXULW\�SUREOHPV�DQG�WKH�HIIHFWV�RI�FKDQJHV
LQ�SLSHOLQH�RSHUDWLQJ�WHPSHUDWXUH�

± UHYLVLRQ�RI�WKH�RSHUDWLQJ�GDWD�
± VWUDLQ�PHDVXUHPHQW�DQG�FXWWLQJ�WR�UHOHDVH�VWUHVV�
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&�� 0RQLWRULQJ

:KHUH�PLQLQJ�DFWLYLWLHV�DUH�NQRZQ�WR�DIIHFW�SLSHOLQHV�RU�VWDWLRQV��WKHUH�VKRXOG�EH�IUHTXHQW�FRQWDFW�ZLWK�WKH�PLQLQJ
FRPSDQ\�

,W�LV�LPSRUWDQW�WR�KDYH�SUHFLVH�LQIRUPDWLRQ�RQ�WKH�DV�EXLOW�SRVLWLRQ�RI�WKH�SLSHOLQH�VHFWLRQ�LQ�UHODWLRQ�WR�WKH�VWUHVVHV
DOUHDG\�SUHVHQW�LQ�WKH�SLSHOLQH�VHFWLRQ�

,I�KLJK�VWUHVVHV�DUH�SUHGLFWHG��DQG�JLYHQ�WKH�XQFHUWDLQWLHV�LQKHUHQW�LQ�PLQLQJ�RSHUDWLRQ��VWUHVV�PHDVXUHPHQWV
VKRXOG�EH�SHUIRUPHG�DW�SRLQWV�RI�KLJK�VWUHVV�DQG�JURXQG�PRYHPHQWV�VKRXOG�EH�PRQLWRUHG�WR�DVVHVV�WKH�HIIHFWV�DV
PLQLQJ�SURFHHGV�

&�� /LWHUDWXUH

>�@ %�1��:KLWWDNHU��'�-��5HGGLVK��³6XEVLGHQFH���2FFXUUHQFH��3UHGLFWLRQ�DQG�&RQWURO´��'HYHORSPHQW�LQ
*HRWHFKQLFDO�(QJLQHHULQJ�����(OVHYLHU�������

>�@ 6XEVLGHQFH�(QJLQHHU
V�+DQGERRN��1DWLRQDO�&RDO�%RDUG��6HFRQG��5HYLVHG��(GLWLRQ�0LQLQJ�'HSDUWPHQW
�8�.���������

>�@ '�5��&ROH��1�&��5RJHUV��³0LQLQJ�RSHUDWLRQDO�H[SHULHQFH´��SUHVHQWHG�WR�WKH�0LGODQGV�*DV�$VVRFLDWLRQ�
�����

>�@ *��'UDVGR��³$XVZLUNXQJHQ�GHV�XQWHUWlJLJHQ�%HUJEDXV�DXI�:DVVHUOHLWXQJ´����5�,QWHUQDWLRQDO������������
+HIW����$SULO�

>�@ 5��+�QLQJ��+��*HLVVPDQQ��³8EHUOHJXQJHQ�]XP�(LQVDW]�YRQ�*DVGUXFNOHLWXQJHQ�DXV�3(�KDUW�LQ
%HUJVHQNXQJVJHELHWHQ´��JZI�JDV�HUGJDV�������������1U�����6����������

>�@ +��*HLOHQNHXVHU��³8QWHUVXFKXQJHQ��EHU�GLH�%HZHJXQJ�YRQ�5RKUOHLWXQJHQ�LQ�GHU�(UGH�XQWHU�GHP�(LQIOX�
YRQ�lX�HUHQ�.UlIWHQ´��*HVDPPHOWH�%HULFKWH�DXV�%HWULHE�XQG�)RUVFKXQJ�GHU�5XKUJDV�$NWLHQJHVHOOVFKDIW�
1U�����������

>�@ :��.LZLWW��³hEHU�GDV�9HUKDOWHQ�YRQ�HUGYHUOHJWHQ�5RKUOHLWXQJHQ�XQWHU�DNXWHU�%HUJEDXHLQZLUNXQJ´�
'LVVHUWDWLRQ��7HFKQLVFKH�8QLYHUVLWlW�&ODXVWKDO�������
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)URVW�KHDYH

'�� *HQHUDO

)URVW�KHDYH�RFFXUV�LI�WKH�WHPSHUDWXUH�RI�WKH�VRLO�DW�WKH�GHSWK�RI�WKH�SLSHOLQH�VHFWLRQ�XQGHU�FRQVLGHUDWLRQ�IDOOV�EHORZ
���&�RU�LI�WKH�VRLO�LV�RWKHUZLVH�VXVFHSWLEOH�WR�IURVW�KHDYH�

(;$03/(��� *DV�WHPSHUDWXUH�LV�EHORZ����&�RU�IURVW�SHQHWUDWLRQ�GHSWK�H[FHHGV�WKH�GHSWK�RI�FRYHU�

'LIIHUHQWLDO�KHDYH�DORQJ�WKH�SLSHOLQH�UHVXOWV�LQ�VWUHVVHV��DPRQJ�RWKHUV�

± DW�FURVVLQJV�ZKHUH�IURVW�SHQHWUDWLRQ�LV�GHHSHVW�DV�DW�VPDOO�IRUHVW�SDWKV�ZKHUH�XQHYHQ�IURVW�KHDYH�FRXOG
RFFXU�GXULQJ�VQRZ�FOHDULQJ�

± ZKHUH�WKHUH�DUH�ZLGHO\�YDU\LQJ�VRLO�SURSHUWLHV�
± DW�WKH�WUDQVLWLRQ�IURP�D�IL[HG�VXSSRUW�WR�D�ILHOG�VHFWLRQ�

(;$03/(�� ,Q�IURQW�RI�DQG�EHKLQG�VWDWLRQV�

7KH�ORDG�LV�LPSRVHG�E\�WKH�LQFUHDVH�LQ�YROXPH�DQG�E\�WKH�ULJLGLW\�RI�WKH�IUR]HQ�VRLO��7KLV�YROXPH�LQFUHDVH�FDQ�EH
VLPXODWHG�E\�GHWHUPLQLQJ�D�IURVW�KHDYH�SURILOH�

'�� 3URFHGXUH

7KH�VXVFHSWLELOLW\�WR�IURVW�KHDYH�VKRXOG�EH�GHWHUPLQHG�IURP�WKH�JHRWHFKQLFDO�LQYHVWLJDWLRQ��7KH�IURVW�KHDYH�DW�WKH
OHYHO�RI�WKH�SLSH�VKRXOG�EH�GHWHUPLQHG�XVLQJ�DQ�DSSURSULDWH�IURVW�KHDYH�PRGHO�

(;$03/(� /LWHUDWXUH�>�@�

7KH�VRLO�SURSHUWLHV�VKRXOG�EH�LQGLFDWHG�IRU�WKH�QRQ�IUR]HQ�DQG�IUR]HQ�FRQGLWLRQ�

,W�VKRXOG�EH�FOHDUO\�VWDWHG�ZKHWKHU�WKH�FDOFXODWHG�IURVW�KHDYH�LV�D�FKDUDFWHULVWLF�YDOXH�RU�D�PHDQ�YDOXH�

'�� 6WUHQJWK�FDOFXODWLRQ

7KH�DQDO\VLV�VKRXOG�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�����DQG������7KH�PRGXOL�RI�VXEJUDGH�UHDFWLRQ�DORQJ�WKH
SLSHOLQH�VHFWLRQ�LQ�WKH�FDOFXODWLRQ�PRGHO�VKRXOG�UHSUHVHQW�WKH�VLWXDWLRQ�ZLWK�QRQ�IUR]HQ�DQG�IUR]HQ�VRLO�

'�� 2WKHU�SRVVLEOH�PHDVXUHV

,I�WKH�VWUHQJWK�RI�WKH�SLSHOLQH�VHFWLRQ�XQGHU�FRQVLGHUDWLRQ�FDQQRW�PHHW�WKH�FULWHULD��RWKHU�WHFKQLTXHV�VKRXOG�EH
XVHG�WR�FRXQWHU�WKH�HIIHFW�RI�IURVW�DFWLRQ�RU�WR�RYHUFRPH�WKH�PHFKDQLVP�WKDW�SURPRWHV�LW�

± �VHOHFWLYH��VRLO�UHSODFHPHQW�
± PRGLILFDWLRQ�RI�WKH�VRLO�ZLWK�DGGLWLYHV�
± GUDLQDJH�
± LQVXODWLRQ�WR�DOOHYLDWH�IURVW�KHDYH�RU�WR�VKLIW�LW�WR�D�OHVV�FULWLFDO�ORFDWLRQ�

127( 2WKHU�DVVRFLDWHG�IURVW�DFWLRQ�PHFKDQLVPV�FDQ�EH�WDNHQ�LQWR�DFFRXQW��VXFK�DV�WKDZ�ZHDNHQLQJ�DQG�IURVW�JULS�
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'�� /LWHUDWXUH

>�@ ³6RLO�PHFKDQLFV�IRU�URDG�HQJLQHHUV´��'HSDUWPHQW�RI�WKH�(QYLURQPHQW��7UDQVSRUW�DQG�5RDG�5HVHDUFK
/DERUDWRU\��+HU�0DMHVW\
V�6WDWLRQDU\�2IILFH��/RQGRQ�������7HQWK�LPSUHVVLRQ������

>�@ -�)��1L[RQ��³3LSHOLQH�IURVW�KHDYH�SUHGLFWLRQV�XVLQJ�WKH�VHJUHJDWLRQ�SRWHQWLDO�IURVW�KHDYH�PHWKRG´�
3URFHHGLQJV��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6XEVHD�0HFKDQLFV�DQG�$UFWLF�(QJLQHHULQJ��+RXVWRQ�������

>�@ /�(��&DUOVRQ��-�)��1L[RQ��³6XEVRLO�LQYHVWLJDWLRQ�RI�LFH�OHQVLQJ�DW�WKH�&DOJDU\��&DQDGD��IURVW�KHDYH�WHVW
IDFLOLW\´��&DQ��*HRWHFK��-���SS�����������YRO�����������

>�@ ³$�JURXQG�IUHH]LQJ�WHVW�IDFLOLW\´��������*HRWHFKQLFDO�6FLHQFH�/DERUDWRULHV��&DUOHWRQ�8QLYHUVLW\��2WWDZD�
&DQDGD�

>�@ 1\PDQQ��³7KDZ�VHWWOHPHQW�DQDO\VLV�IRU�EXULHG�SLSHOLQHV�LQ�SHUPDIURVW´��3LSHOLQHV�LQ�DGYHUVH�HQYLURQPHQWV
��
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$QQH[�(��LQIRUPDWLYH�

/DQGVOLGH�DUHDV

(�� *HQHUDO

/DQGVOLGHV�DUH�PDVV�PRYHPHQWV�RI�WKH�JURXQG�WKDW�FDQ�EH�WULJJHUHG�E\�UHGXFWLRQ�RI�VKHDU�VWUHQJWK�RI�WKH�VRLO�RU
E\�VHLVPLF�VKDNLQJ�

,W�LV�XQOLNHO\�WKDW�SLSHOLQHV�FDQ�VXUYLYH�WKH�ODUJH�GHIRUPDWLRQV�DVVRFLDWHG�ZLWK�GHHS�WUDQVODWLRQDO�DQG�URWDWLRQDO
VOLGHV��EXW�LW�LV�SRVVLEOH�WR�GHVLJQ�IRU�LW�LI�LQVWDELOLW\�LQYROYHV�VOXPSV�DQG�VKDOORZ�VOLGHV�

/DQGVOLGHV�DUH�FKDUDFWHUL]HG�E\�WKH�H[WHQVLRQ�DQG�GHSWK�RI�WKH�VOLGLQJ�DUHD�DQG�WKH�UDWH�DQG�GLUHFWLRQ�RI
PRYHPHQW��7KH�FODVVLILFDWLRQ�E\�9DUQHV��OLWHUDWXUH�>�@��LV�WKH�FXUUHQW�UHIHUHQFH�IRU�JUDYLWDWLRQDO�PRYHPHQWV�

6RPH�FRQILJXUDWLRQV�FDQ�EH�SDUWLFXODUO\�GDQJHURXV��GXH�WR�WKH�SUHVHQFH�RI�IL[HG�SRLQWV�DW�ZKLFK�WKH�VWUDLQV�DUH
FRQFHQWUDWHG�E\�SLSHOLQH�GLVSODFHPHQWV�LPSRVHG�E\�ODQGVOLGH�PRYHPHQW��%HQGV�DQG�RWKHU�FRQVWUDLQWV�LQ�WKH
SLSHOLQH�JLYH�ULVH�WR�GLIIHUHQW�OHYHOV�RI�IOH[LELOLW\��FDXVLQJ�WKH�EHQGV�WR�FORVH�DQG�HYHQWXDOO\�FROODSVH�

(;$03/( ,I�WKH�SLSHOLQH�LV�SDUDOOHO�WR�WKH�GLUHFWLRQ�RI�VOLS��WKH�EHQG�GRZQKLOO��RIWHQ�DGMDFHQW�WR�D�ULYHU�RU�URDG
FURVVLQJ��LV�WKH�PDLQ�SRWHQWLDO�GDQJHU�SRLQW�

(�� 3URFHGXUH

3URJUDPPHV�IRU�TXDQWLI\LQJ�ODQGVOLGH�KD]DUGV�VKRXOG�LQFOXGH�LGHQWLILFDWLRQ�DQG�LQYHVWLJDWLRQ�RI�]RQHV�GLVSOD\LQJ
VLJQV�RI�PRYHPHQW�DQG�VORSHV�ZKLFK�DUH�SRWHQWLDOO\�XQVWDEOH�

$HULDO�SKRWRJUDSKV�DUH�RI�JUHDW�DVVLVWDQFH�LQ�LGHQWLI\LQJ�]RQHV�RI�UHFHQW�GLVSODFHPHQW�DQG�LQIUDUHG�LPDJHU\�LV
RIWHQ�D�YDOXDEOH�VXSSOHPHQW�

$SDUW�IURP�W\SLFDO�JHRPRUSKRORJLFDO�VLJQV�RI�VRLO�PRYHPHQW��DOO�RWKHU�QRW�VWULFWO\�JHRORJLFDO�HOHPHQWV�ZKLFK�FDQ
LQGLFDWH�VOLGLQJ�DFWLYLW\�VKRXOG�EH�FRQVLGHUHG�ZLWK�WKH�JHRWHFKQLFDO�VXUYH\�WR�REWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ�

± GHSWK�DQG�H[WHQVLRQ�RI�WKH�ODQGVOLGH�
± GLVSODFHPHQW�YHFWRU��UDWH�DQG�GLUHFWLRQ�RI�PRYHPHQW��
± YDULDWLRQ�LQ�VWUDWXP�OHYHO�
± ZDWHU�WDEOH�OHYHO�
± JHRWHFKQLFDO�SDUDPHWHUV�RI�WKH�VRLO�

(;$03/(�� &UDFNV�LQ�EXLOGLQJV�RU�URDGV��EHQW�SROHV�DQG�WUHHV�

7KH�SRVLWLRQ�RI�WKH�SLSH�D[LV�UHIHUUHG�WR�WKH�PRYHPHQW�DQG�WKH�SRVLWLRQ�RI�WKH�SLSH�LQ�WKH�ODQGVOLGH�DQG�JHRPHWULFDO
SDUDPHWHUV��HVSHFLDOO\�KRUL]RQWDO�DQG�YHUWLFDO�EHQGV��VKRXOG�EH�GHWHUPLQHG��6ORSH�VWDELOLW\�DQDO\VHV�VKRXOG�EH
SHUIRUPHG�ZKHQ�WKHUH�LV�SRWHQWLDO�LQVWDELOLW\�LQ�VHLVPLF�]RQHV�

(;$03/(�� 'LVMXQFWLRQ�DUHD��DQ�LQWHUPHGLDWH�DUHD�RU�D�VWDFN�DUHD�

(�� 6WUHQJWK�FDOFXODWLRQ

7KH�PDJQLWXGH�RI�WKH�VWUHVV�LQ�WKH�SLSH�GHSHQGV�RQ�WKH�ZLGWK�RI�WKH�VOLGLQJ�VRLO�PDVV��WKH�PDJQLWXGH�DQG�GLUHFWLRQ
RI�VRLO�PRYHPHQW��WKH�VRLO�VKHDU�VWUHQJWK��WKH�IULFWLRQ�EHWZHHQ�VRLO�DQG�SLSH�DQG�WKH�GHSWK�RI�EXULDO�

7KH�DQJOH�RI�LQFLGHQFH�EHWZHHQ�SLSH�DQG�VRLO�PRYHPHQW�LV�YHU\�LPSRUWDQW�EHFDXVH�LW�FDQ�DOVR�OHDG�WR�GLIIHUHQW
IDLOXUH�PRGHV�IRU�WKH�SLSH�DQG�SRVVLEO\�WR�GLIIHUHQW�W\SHV�RI�DQDO\VHV�

'\QDPLF�HIIHFWV�GXULQJ�WKH�VOLGH�PD\�EH�LJQRUHG�

,Q�RUGHU�WR�REWDLQ�WKH�VWUHVV�DQG�VWUDLQ�RI�WKH�SLSHOLQH��WKH�SLSH�DQG�LWV�VXUURXQGLQJ�VRLO�PD\�EH�LGHDOL]HG�WKURXJK�D
VWUXFWXUDO�PRGHO��HLWKHU�IRU�VSHFLILF�DQDO\VLV�VHFWLRQV�RU�IRU�WKH�HQWLUH�SLSHOLQH�V\VWHP�
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,QVLGH�WKH�VOLGLQJ�VRLO�PDVV��WKH�HIIHFWV�RI�WKH�VRLO�FDQ�EH�GHVFULEHG�E\�GLVWULEXWHG�ORDGV��E\�LPSRVHG
GLVSODFHPHQWV�RU�E\�LQWHUPHGLDWH�FRQGLWLRQV�

2XWVLGH�WKH�VOLGH��WKH�VRLO�UHVWUDLQV�WKH�PRYHPHQW�RI�WKH�SLSH��VHH�OLWHUDWXUH�>�@��

,Q�WKLV�VLWXDWLRQ�SLSH�VRLO�LQWHUDFWLRQ�SOD\V�D�GHWHUPLQLQJ�UROH�

,Q�WKH�DQDO\VLV�RI�SLSH�VRLO�LQWHUDFWLRQ��LW�VKRXOG�EH�VHOHFWHG�D�IRUPXOD�IRU�WKH�FDOFXODWLRQ�RI�WKH�IRUFHV�DQG�WKH
UHVWUDLQWV�H[HUWHG�E\�WKH�VRLO�RQ�WKH�SLSH�V\VWHP�

7KH�DPRXQW�RI�UHVWUDLQW�DQG�ORDG�H[HUWHG�RQ�WKH�SLSHOLQH�LV�D�QRQ�OLQHDU�IXQFWLRQ�RI�WKH�DPRXQW�RI�UHODWLYH
GLVSODFHPHQW�EHWZHHQ�WKH�VRLO�DQG�WKH�SLSHOLQH��,Q�D�WUDQVYHUVH�ODQGVOLGH��VRLO�ORDGLQJ�ZLOO�LQGXFH�ODWHUDO
GLVSODFHPHQWV��L�H��GLVSODFHPHQWV�WUDQVYHUVH�WR�WKH�SLSHOLQH�D[LV��WKDW�FDQ�EHFRPH�TXLWH�ODUJH��VHH�OLWHUDWXUH�>�@��

,Q�WKHVH�FDVHV��FRQYHQWLRQDO�VPDOO�GLVSODFHPHQW�EHDP�EHQGLQJ�WKHRU\�LV�JHQHUDOO\�LQDSSURSULDWH�

$Q�DFFXUDWH�DQDO\VLV�RI�WKH�HIIHFWV�RI�ODUJH�WUDQVYHUVH�JURXQG�GLVSODFHPHQWV�UHOLHV�RQ�WKH�XVH�RI�SURFHGXUHV�WKDW
FDQ�DFFRXQW�IRU�QRQ�OLQHDU�EHKDYLRXU�RI�WKH�SLSHOLQH��QRQ�OLQHDU�EHKDYLRXU�RI�WKH�VRLO�DQG�ODUJH�GLVSODFHPHQW
WKHRU\�

)LQLWH�HOHPHQW�WHFKQLTXHV�ZLWK�VLPSOLILHG�PRGHOV�IRU�LQWHUDFWLRQ�FDQ�EH�HPSOR\HG�IRU�WKHVH�DQDO\VHV�

,Q�ORQJLWXGLQDO�ODQGVOLGHV��WKDW�PHDQV�ZKHQ�WKH�SLSHOLQH�LV�SDUDOOHO�WR�WKH�GLUHFWLRQ�RI�VOLS��D�ILHOG�RI�D[LDO�VWUDLQ�LV
JHQHUDWHG�E\�WKH�IULFWLRQDO�IRUFH�EHWZHHQ�VRLO�DQG�SLSH�

,Q�WKLV�FDVH�WKH�SLSHOLQH�FDQ�EH�VHYHUHO\�FRPSUHVVHG��7ZR�PRGHV�RI�GHIRUPDWLRQ�DUH�SRVVLEOH�

± WKH�SLSHOLQH�FDQ�EUHDN�IUHH�RI�WKH�VRLO�DQG�EXFNOH�XSZDUG�DV�D�EHDP�
± WKH�SLSHOLQH�FDQ�EXFNOH�DV�D�VKHOO�ZLWK�ORFDO�ZDUSLQJ�DQG�ZULQNOLQJ�RI�LWV�ZDOO�

6WUHQJWK�FDOFXODWLRQV�VKRXOG�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK������XVLQJ�WKH�UHOHYDQW�VRLO�GDWD�

(�� 3RVVLEOH�DFWLRQ�WR�SUHYHQW�WKH�DOORZDEOH�OLPLW�YDOXHV�EHLQJ�H[FHHGHG

,Q�WKH�SLSHOLQH�GHVLJQ�SURFHVV��LW�VKRXOG�EH�DSSUHFLDWHG�WKDW�WKH�FKDQFH�RI�VXUYLYDO�RI�WKH�SLSHOLQH�LV�JUHDWHVW�LI�WKH
IDLOXUH�PRGH�LV�RQH�RI�WHQVLRQ��ZKHQ�WKH�SLSHOLQH�LV�VHYHUHO\�FRPSUHVVHG��WKH�FKDQFH�RI�VXUYLYDO�LV�VLJQLILFDQWO\
OHVVHQHG��VHH�OLWHUDWXUH�>�@��

,Q�HLWKHU�FDVH��WKH�IROORZLQJ�DFWLRQV�FDQ�EH�WDNHQ�WR�UHGXFH�WKH�VWDWH�RI�VWUHVV�RI�WKH�SLSHOLQH�

± PLQLPL]H�ODWHUDO�VRLO�IRUFHV�RQ�WKH�SLSHOLQH�E\�FRQWUROOLQJ�WKH�W\SH�RI�EDFNILOO�PDWHULDO��GHJUHH�RI
FRPSDFWLRQ�DQG�GHSWK�RI�FRYHU�

± PLQLPL]H�ORQJLWXGLQDO�IULFWLRQ�IRUFH�DV�DERYH��SD\LQJ�SDUWLFXODU�DWWHQWLRQ�WR�SLSHOLQH�FRDWLQJV�
± PD[LPL]H�WKH�VOLGH�PRYHPHQW�FDSDFLW\�RI�WKH�SLSHOLQH�E\�HOLPLQDWLQJ�SRWHQWLDO�DQFKRULQJ�HOHPHQWV�ZLWKLQ

WKH�DQFKRULQJ�DUHD�HLWKHU�VLGH�RI�WKH�VOLGLQJ�VRLO�

(;$03/(�� $QFKRULQJ�HOHPHQWV�FDQ�EH��DPRQJVW�RWKHUV��EHQGV��WHH��YDOYHV�

± DYRLG�SDUWLFXODU�JHRPHWU\�RI�WKH�SLSHOLQH�WKDW�FDQ�FDXVH�KLJK�VWUHVV�FRQFHQWUDWLRQV�

:KHQ�PRQLWRULQJ�LQGLFDWHV�WKDW�VWUHVVHV�DUH�QHDULQJ�WKH�DOORZDEOH�OLPLW�YDOXHV�RU�DUH�IROORZLQJ�D�VWHDG\�WUHQG��WKH
IROORZLQJ�PLWLJDWLQJ�DFWLRQV�DUH�SRVVLEOH�

± GLJJLQJ�D�WUHQFK�DURXQG�WKH�SLSHOLQH�VHFWLRQ�WR�UHOD[�LW�
± FXWWLQJ�WKH�SLSH�WR�HOLPLQDWH�WKH�VWUHVV�
± VWDELOL]LQJ�VRLO�ZLWK�VXLWDEOH�ZRUNV�DQG�RU�LQVWDOODWLRQ�RI�D�GUDLQDJH�V\VWHP��VHH�OLWHUDWXUH�>�@��

(;$03/(��� %\�UHLQIRUFHPHQW�RI�WKH�VORSH�E\�ZDOOV��UHLQIRUFHG�FRQFUHWH�WLHV��UHLQIRUFHG�HPEDQNPHQWV�
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(�� 0RQLWRULQJ

'HSHQGLQJ�RQ�KRZ�FULWLFDO�WKH�FURVVHG�DUHD�LV��PRQLWRULQJ�FDQ�UDQJH�IURP�VLPSOH��SHULRGLFDO�VXUYH\LQJ�WHFKQLTXHV
WR�LQVWUXPHQW�EDVHG�PRQLWRULQJ�RI�ERWK�WKH�DUHD�DQG�WKH�SLSHOLQH�

7ZR�IXQGDPHQWDO�SUREOHPV�DUH�LQKHUHQW�LQ�PHWKRGV�RI�PRQLWRULQJ�WKH�SLSHOLQH�LQ�XQVWDEOH�DUHDV�

± VWUDWHJLF�SRVLWLRQLQJ�RI�LQVWUXPHQWDWLRQ��VWUDLQ�JDXJHV���6HFWLRQV�ZKHUH�KLJK�VWUHVVHV�DUH�SUHGLFWHG�DQG
SRLQWV�ZLWK�KLJK�VWUHVV�FRQFHQWUDWLRQV�LQ�SDUWLFXODU�VKRXOG�EH�PRQLWRUHG�

± GHWHUPLQDWLRQ�RI�DOORZDEOH�OLPLW�YDOXHV�WKDW��ZKHQ�H[FHHGHG��LQGLFDWH�WKH�QHHG�IRU�PLWLJDWLQJ�PHDVXUHV��,Q
WKLV�FDVH�LW�LV�LPSRUWDQW�WR�NQRZ�LQ�GHWDLO�WKH�DV�EXLOW�SRVLWLRQ�RI�WKH�SLSHOLQH�LQ�UHODWLRQ�WR�WKH�VWUHVVHV
DOUHDG\�SUHVHQW�LQ�WKH�SLSHOLQH�

,QFOLQRPHWHUV�VKRXOG�EH�XVHG�WR�PHDVXUH�WKH�GLVSODFHPHQWV�DQG�GLUHFWLRQV�DQG�SLs]RPHWHUV�WR�PRQLWRU�WKH�ZDWHU
OHYHO�

(�� /LWHUDWXUH

>�@ '�-��9DUQHV��³6ORSH�PRYHPHQW�W\SHV�DQG�SURFHVVHV���/DQGVOLGH�DQDO\VLV�DQG�FRQWURO´��6SHFLDO�UHSRUW�����
1DW��$FDG��RI�6FLHQFHV��:DVKLQJWRQ�������

>�@ 9HQ]L��0DOODUGL��³&RQWURO�RI�SLSHOLQHV�VXEMHFW�WR�ODQGVOLGHV´����WK�:RUOG�*DV�&RQIHUHQFH��/DXVDQQH�
6ZLW]HUODQG��-XQH������

>�@ .HQQHG\��1\PDQQ��$XGLEHUW��³$QDO\VLV�RI�EXULHG�SLSHOLQHV�IRU�VHLVPLF�LQGXFHG�JURXQG�GLVWRUWLRQV´��$60(
�WK�1DWLRQDO�&RQJUHVV�RQ�3UHVVXUH�9HVVHO�DQG�3LSLQJ�7HFKQRORJ\��3RUWODQG��2UHJRQ��-XQH������

>�@ <HK��³/DQGVOLGH�HIIHFWV�WR�EXULHG�SLSHOLQHV´��1XPHULFDO�PHWKRGV�LQ�JHRPHFKDQLFV��,QQVEUXFN�������
>�@ %HD��$XURUD��³'HVLJQ�RI�SLSHOLQHV�LQ�PXGVOLGH�DUHDV´��-RXUQDO�RI�3HWUROHXP�7HFKQRORJ\��1RYHPEHU������
>�@ -�+��*UHHQZRRG��0�%��%XNRYDQVN\��*��0DMRU��³/LQH�PRQLWRULQJ�LQVWUXPHQWV�SURYH�HIIHFWLYH�IRU�:HVWHUQ

8�6��DUHDV�VXEMHFW�WR�ODQGVOLGHV´��2LO�	�*DV�-RXUQDO��SS���������)HE�����������
>�@ $��2OFHVH��&��9HVFRYR��0��%DGDOLQH��3��%DOGHOOL��*��3DOORQL��³0RQLWRULQJ�RI�ULVN�DUHDV�DORQJ�SLSHOLQHV�LQ

,WDO\´��,QWHUSUDHYHQW��%HUQ�������
>�@ *��6WHOOD��$��2OFHVH��³7KH�,WDOLDQ�H[SHULHQFH�LQ�FURVVLQJ�WKH�$OSV�DQG�$SHQQLQHV´����WK�:RUOG�*DV

&RQIHUHQFH��%HUOLQ��������,*8�&�����
>�@ &XVFXQj��'DOODWRUUH��%RO]RQL��³&RQWUROOR�GL�PHWDQRGRWWL�LQ�DUHH�LQVWDELOL�SHU�PH]]R�GL�HVWHQVLPHWUL�D�FRUGH

YLEUDQWL��LQIOXHQ]D�GHOOD�JHRPHWULD�GHOOD�WXED]LRQH´����&RQJUHVVR�1D]LRQDOH�GHO�$VVRFLD]LRQH�,WDOLDQD
3URYH�1RQ�'LVWUXWWLYH��0LODQ��������,WDOLDQ�YHUVLRQ��
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$QQH[�)��LQIRUPDWLYH�

$UHDV�ZLWK�KLJK�VHLVPLF�ULVN

)�� *HQHUDO

2Q�ODQG��VHLVPLF�KD]DUGV�WKDW�DIIHFW�SLSHOLQHV�DUH�

± YLEUDWRU\�JURXQG�PRWLRQ�GXH�WR�WUDYHOOLQJ�VHLVPLF�ZDYHV��VKDNLQJ��
± SHUPDQHQW�JURXQG�PRYHPHQWV��ZKLFK�LQFOXGH�IDXOWLQJ��OLTXHIDFWLRQ�DQG�ODQGVOLGHV�

*URXQG�VKDNLQJ�LV�D�PDMRU�GHVLJQ�FRQVLGHUDWLRQ�IRU�DERYH�JURXQG�VHFWLRQV�RI�SLSHOLQHV�

7KH�VHLVPLF�UHVSRQVH�RI�EXULHG�SLSHOLQHV�LV�VWURQJO\�LQIOXHQFHG�E\�ODUJH��SHUPDQHQW�VRLO�GLVSODFHPHQWV��6KDNLQJ
GRHV�QRW�FDXVH�VHULRXV�VWUHVVHV�LQ�VWUDLJKW�EXULHG�SLSHOLQHV�H[FHSW�QHDU�WKH�HSLFHQWUH�RU�LQ�]RQHV�RI�VWURQJ�VHLVPLF
DPSOLILFDWLRQ��%HQGV�DQG�WHHV�DUH�PRUH�YXOQHUDEOH�

)�� 3URFHGXUH

,I�MXVWLILHG�E\�WKH�VHLVPLF�DFWLYLW\�LQ�WKH�DUHD��LW�FDQ�EH�QHFHVVDU\�WR�TXDQWLI\�VHLVPLF�KD]DUGV�

7KH�SULQFLSDO�SKDVHV�RI�D�VHLVPLF�KD]DUG�DQDO\VLV�DUH�LOOXVWUDWHG�LQ�)LJXUH�)���

,GHQWLILFDWLRQ�DQG
FKDUDFWHUL]DWLRQ�RI
VHLVPLF�VRXUFHV

$WWHQXDWLRQ�ODZV

6HLVPLF�KD]DUG
DQDO\VLV

9LEUDWRU\�JURXQG
PRYHPHQWV�DW�VLWH

3HUPDQHQW�JURXQG
PRYHPHQWV�DW�VLWH

)LJXUH�)�����6HLVPLF�KD]DUG�DQDO\VLV

7KH�LGHQWLILFDWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�SRWHQWLDO�VHLVPLF�VRXUFHV�LQ�WKH�QHLJKERXUKRRG�RI�D�VLWH�LQYROYH�ERWK
JHRORJLFDO�DQG�VHLVPRORJLFDO�LQYHVWLJDWLRQV�DQG�KLVWRULFDO�VHLVPLF�GDWD�DQDO\VLV�

,QIRUPDWLRQ�RQ�WKH�FKDUDFWHULVWLFV�RI�VHLVPLF�VRXUFHV��WKH�JHRORJLFDO�DQG�JHRWHFKQLFDO�FRQGLWLRQV�DQG�VLWH�WR�
VRXUFH�DWWHQXDWLRQ�VKRXOG�EH�LQWHJUDWHG�LQWR�SUREDELOLVWLF�RU�GHWHUPLQLVWLF�PRGHOV�WR�REWDLQ�WKH�PHDVXUHV�RI
VHLVPLF�LQWHQVLW\�DW�VLWH��VHH�OLWHUDWXUH�>�@��
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)�� 6WUHQJWK�FDOFXODWLRQ

)���� 9LEUDWRU\�JURXQG�PRWLRQ��VKDNLQJ�

'HSHQGLQJ�RQ�WKH�W\SH�RI�DQDO\VLV��WKH�IROORZLQJ�DSSURDFKHV�FDQ�EH�XVHG�IRU�GHILQLQJ�VHLVPLF�LQSXW�FULWHULD��VHH
OLWHUDWXUH�>�@�DQG�>�@��

± UHVSRQVH�VSHFWUD��7KHVH�JLYH�WKH�SUREDELOLW\�RI�YDULRXV�OHYHOV�RI�JURXQG�PRWLRQ�EHLQJ�H[FHHGHG�LQ�JLYHQ
SHULRGV�RI�WLPH�

± VHLVPLF�UHJLRQDOL]DWLRQ�PDSV��7KHVH�SURYLGH�UHSUHVHQWDWLYH�LQWHQVLWLHV�RI�VKDNLQJ�IRU�WKH�UHVSRQVH
XQGHU�FRQVLGHUDWLRQ��EDVHG�RQ�WKHLU�VHLVPRORJLFDO�DQG�JHRORJLFDO�FKDUDFWHULVWLFV�

± JURXQG�PRWLRQ�WLPH�KLVWRULHV��7KHVH�DUH�XVHG�IRU�WKH�DQDO\VLV��0RUH�WKDQ�RQH�WLPH�KLVWRU\�VKRXOG�EH
XVHG��ZKHWKHU�UHDO�RU�V\QWKHWLF��7KH\�VKRXOG�EH�UHSUHVHQWDWLYH�RI�WKH�VKDNLQJ�H[SHFWHG�WR�RFFXU�DW�WKH
VLWH�DQG�VKRXOG�KDYH�WKH�VDPH�RYHUDOO�LQWHQVLW\�DQG�IUHTXHQF\�FRQWHQWV�

7KUHH�EDVLF�PHWKRGV�DUH�DYDLODEOH�IRU�VHLVPLF�UHVSRQVH�DQDO\VLV�RI�DERYH�JURXQG�SLSHOLQHV�DQG�UHODWHG�IDFLOLWLHV
�VHH�OLWHUDWXUH�>�@��

± D�TXDVLVWDWLF��FRGH�W\SH��ORDG�DSSURDFK�
± D�PRGDO�UHVSRQVH�VSHFWUXP�DSSURDFK�
± D�WLPH�KLVWRU\�DQDO\VLV�

,I�DQ�DERYH�JURXQG�SLSHOLQH�H[WHQGV�RYHU�UHODWLYHO\�ORQJ�GLVWDQFHV��WKH�VSDWLDO�YDULDWLRQ�RI�LQFLGHQW�VHLVPLF�ZDYHV
VKRXOG�EH�FRQVLGHUHG��'LIIHUHQW�VXSSRUW�SRLQWV�DORQJ�WKH�SLSHOLQH�ZLOO�EH�VXEMHFWHG�WR�H[FLWDWLRQV�WKDW�GLIIHU�ERWK�LQ
DPSOLWXGH�DQG�SKDVH�

7ZR�DQDO\VHV�VKRXOG�EH�FDUULHG�RXW�IRU�SLSHOLQH�EULGJHV�

± GHVLJQ�RI�EULGJHV�WR�UHVLVW�WKH�HIIHFWV�RI�HDUWKTXDNH�
± GHVLJQ�RI�WKH�SLSHOLQH�LQ�D�PDQQHU�VLPLODU�WR�WKDW�IRU�DERYH�JURXQG�VXSSRUWHG�SLSHOLQHV�

)RU�D�EXULHG�SLSHOLQH��WKH�UHVWUDLQW�DQG�GDPSLQJ�FKDUDFWHULVWLFV�RI�WKH�VXUURXQGLQJ�VRLO�PHDQ�WKDW�G\QDPLF
DPSOLILFDWLRQ�GRHV�QRW�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�VHLVPLF�UHVSRQVH�RI�WKH�SLSH��7KH�VHLVPLF�ORDGLQJ�FDQ
WKHUHIRUH�EH�FRQVLGHUHG�DV�D�SVHXGRVWDWLF�ORDG�

7KH�HIIHFWV�LQGXFHG�RQ�D�EXULHG�SLSHOLQH�E\�WKH�VHLVPLF�HODVWLF�GHIRUPDWLRQ�ZDYH�FDQ�EH�HYDOXDWHG�XVLQJ�VLPSOLILHG
DQDO\WLFDO�DSSURDFKHV�RU�QXPHULFDO�PHWKRGV��VHH�OLWHUDWXUH�>�@��>�@�DQG�>�@���7KH�VHOHFWLRQ�RI�DSSURSULDWH�PRGHOOLQJ
VKRXOG�EH�PDGH�RQ�WKH�EDVLV�RI�WKH�W\SH�DQG�LPSRUWDQFH�RI�WKH�SLSHOLQH�EHLQJ�GHVLJQHG�DQG�WKH�TXDOLW\�RI�WKH
DYDLODEOH�DQG�REWDLQDEOH�JHRWHFKQLFDO�GDWD��6LPSOLILHG�PHWKRGV�DUH�JHQHUDOO\�DGHTXDWH�LQ�SUHOLPLQDU\�GHVLJQ�
:KHUH�WKH�UHVXOWV�RI�WKLV�HYDOXDWLRQ�VXJJHVW�WKDW�VSHFLDO�SUHFDXWLRQV�ZLOO�EH�UHTXLUHG�WR�HQVXUH�DFFHSWDEOH
SHUIRUPDQFH�RU�ZKHUH�WKH�SLSHOLQH�LV�WRR�LPSRUWDQW�RU�WRR�FRPSOH[��WKH�PRUH�ULJRURXV�DQDO\VHV�VKRXOG�EH
FRQVLGHUHG�

6WUDLJKW�EXULHG�SLSHOLQHV�FDQ�EH�FRQVLGHUHG�DV�ULJLGO\�ERQGHG�WR�WKH�VXUURXQGLQJ�VRLO��WKHUH�LV�QR�UHODWLYH
GLVSODFHPHQW�EHWZHHQ�WKH�SLSH�DQG�VRLO�VR�WKDW�ERWK�KDYH�WKH�VDPH�VWUDLQV��L�H��WKH�³IUHH�ILHOG´�GHIRUPDWLRQV�RI�WKH
VRLO��VHH�OLWHUDWXUH�>�@���,Q�VRIW�VRLO��ZKHUH�WKH�SLSH�LV�YHU\�VWLII�LQ�UHODWLRQ�WR�LW��WKH�DERYH�DSSURDFK�FDQ�OHDG�WR�D
YHU\�FRQVHUYDWLYH�GHVLJQ�DQG�DQ�DQDO\VLV�RI�SLSH�VRLO�LQWHUDFWLRQ�LV�LPSRUWDQW��3LSH�VRLO�LQWHUDFWLRQ�VKRXOG�DOVR�EH
FRQVLGHUHG�LQ�WKH�DQDO\VLV�RI�EXULHG�SLSHOLQHV�ZLWK�EHQGV�DQG�WHHV��,Q�QR�FDVH�VKRXOG�WKH�VWUHVVHV�VWUDLQV�LQ
DFFRUGDQFH�ZLWK�����EH�H[FHHGHG�

)���� 3HUPDQHQW�JURXQG�PRYHPHQW

3HUPDQHQW�JURXQG�HIIHFWV�RQ�EXULHG�SLSHOLQHV�DUH�HYDOXDWHG�E\�

± ORFDWLQJ�DUHDV�RI�JHRWHFKQLFDO�KD]DUG�
± HVWLPDWLQJ�WKH�OLNHO\�VRLO�GLVSODFHPHQW�SDWWHUQV�
± GHWHUPLQLQJ�SLSHOLQH�VWUHVVHV�DQG�VWUDLQV�E\�PHDQV�RI�PRGHOV�RI�SLSH�VRLO�LQWHUDFWLRQ�

7KH�DQDO\VLV�RI�SLSH�VRLO�LQWHUDFWLRQ�UHTXLUHV�D�SURFHGXUH�WKDW�FDQ�DFFRXQW�IRU�WKH�QRQ�OLQHDU�EHKDYLRXU�RI�WKH
VXUURXQGLQJ�VRLO�PDVV��ODUJH�GLVSODFHPHQW�HIIHFWV�DQG�LQHODVWLF�SLSH�EHKDYLRXU�
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$QDO\WLFDO�SURFHGXUHV�IRU�VWUDLJKW�JHRPHWU\�RI�SLSHV�DUH�SUHVHQWHG�LQ�OLWHUDWXUH�>�@��>�@�DQG�>�@��:KHUH�WKH�SLSHOLQH
FRQILJXUDWLRQ�LV�FRPSOH[��IRU�H[DPSOH��WKUHH�GLPHQVLRQDO���ILQLWH�HOHPHQW�FRPSXWHU�DQDO\VLV�LV�D�XVHIXO�WHFKQLTXH�
7KH�SLSHOLQH�LV�LGHDOL]HG�DV�D�EHDP��VHH�OLWHUDWXUH�>�@��RU�DV�D�VKHOO��VHH�OLWHUDWXUH�>�@���3LSH�VRLO�LQWHUDFWLRQ�LV
PRGHOOHG�E\�VLPSOLILHG�PHWKRGV�

7KH�SUHGLFWHG�GLVSODFHPHQW�VKRXOG�QRW�OHDG�WR�VWUHVVHV�VWUDLQV�LQ�WKH�SLSH�ZKLFK�H[FHHG�WKH�YDOXHV�LQ�DFFRUGDQFH
ZLWK�����

)���� 3RVVLEOH�DFWLRQ�WR�SUHYHQW�WKH�DOORZDEOH�OLPLW�YDOXHV�EHLQJ�H[FHHGHG

'XULQJ�WKH�GHVLJQ�SURFHVV��WKH�HQJLQHHU�VKRXOG�FRQVLGHU�WKH�IROORZLQJ�UHFRPPHQGDWLRQV�WR�SUHYHQW�WKH
DOORZDEOH�OLPLW�YDOXHV�EHLQJ�H[FHHGHG�

)RU�DERYH�JURXQG�SLSHOLQHV�

± SURYLGH�GXFWLOLW\�DW�WKH�MRLQWV�DQG�FRQQHFWLRQV�

)RU�EXULHG�SLSHOLQHV�

± DYRLG�FURVVLQJ�VRLOV�ZKLFK�FRXOG�FDXVH�VWURQJ�DPSOLILFDWLRQ�RI�VHLVPLF�ZDYHV�DQG�KRUL]RQWDO�GLVFRQWLQXLW\
IURP�ILUP�WR�VRIW�VRLO�

± SODFH�WKH�SLSHOLQH�LQ�DQ�RYHUVL]HG�WUHQFK�VXUURXQGHG�E\�ORRVH�WR�PHGLXP�GHQVH�FRKHVLRQOHVV�JUDQXODU
EDFNILOO�

± UHGXFH�WKH�LQWHUIDFH�IULFWLRQDO�UHVLVWDQFH�EHWZHHQ�VRLO�DQG�SLSH�
± VHOHFW�D�SLSH�DOLJQPHQW�DW�D�IDXOW�FURVVLQJ�VXFK�WKDW�FRPSUHVVLRQ�LV�DYRLGHG�
± GR�QRW�ORFDWH�SRWHQWLDO�DQFKRULQJ�HOHPHQWV��WHHV��VKDUS�EHQGV��IODQJHV��ZLWKLQ�WKH�DQFKRULQJ�DUHDV�RQ

HLWKHU�VLGH�RI�WKH�IDXOW�]RQHV�

)�� /LWHUDWXUH

>�@ &RUQHOO��³(QJLQHHULQJ�VHLVPLF�ULVN�DQDO\VLV´��%XOOHWLQ�RI�WKH�6HLVPRORJLFDO�6RFLHW\�RI�$PHULFD��YRO�����
�����

>�@ &RPPLWWHH�RQ�*DV�DQG�/LTXLG�)XHO�3LSHOLQHV��³*XLGHOLQHV�IRU�WKH�VHLVPLF�GHVLJQ�RI�RLO�DQG�JDV�V\VWHPV´�
$6&(��1HZ�<RUN�������

>�@ 6W��-RKQ��=DKUDK��³$�VHLVPLF�GHVLJQ�RI�XQGHUJURXQG�VWUXFWXUHV´��7XQQHOOLQJ�DQG�8QGHUJURXQG�6SDFH
7HFKQRORJ\��YRO�����QR����������

>�@ 2
5RXUNH��*ULJRULX��.KDWHU��³6HLVPLF�UHVSRQVH�RI�EXULHG�SLSHOLQHV´��3UHVVXUH�YHVVHO�DQG�SLSLQJ
WHFKQRORJ\��$�GHFDGH�RI�SURJUHVV�������

>�@ /�5�/��:DQJ��<�+��<HK��³$�UHILQHG�VHLVPLF�DQDO\VLV�DQG�GHVLJQ�RI�EXULHG�SLSHOLQH�IRU�IDXOW�PRYHPHQW´�
((6'��YRO������SS���������-DQXDU\�)HEUXDU\������

>�@ 7DZILN��2
5RXUNH��³$QDO\VLV�RI�SLSHOLQHV�XQGHU�ODUJH�VRLO�GHIRUPDWLRQ´��&RUQHOO�*HRWHFKQLFDO�(QJLQHHULQJ�
,WKDFD��1HZ�<RUN�������

>�@ 0��$LTEDO��(�'��*RRGOLQJ�-U���³6HLVPLF�GHVLJQ�RI�EXULHG�SLSLQJ´���QG�$6&(�6SHFLDO�&RQIHUHQFH�RQ
6WUXFWXUDO�'HVLJQ�RI�1XFOHDU�3ODQW�)DFLOLWLHV��1HZ�2UOHDQV��'HFHPEHU������

>�@ 1�0��1HZPDUN��³3LSHOLQH�GHVLJQ�WR�UHVLVW�ODUJH�IDXOW�GLVSODFHPHQWV´��3URFHHGLQJV�RI�WKH��VW�861&((�
((5-��2DNODQG��&DOLIRUQLD�������

>�@ 5�3��.HQQHG\��&KRZ��:LOOLDPVRQ��³)DXOW�PRYHPHQW�HIIHFWV�RQ�EXULHG�RLO�SLSHOLQHV´��7UDQVSRUWDWLRQ�(QJ�
-RXUQDO�RI�$6&(��YRO�������QR��7(��������

>��@ 5�3��.HQQHG\��$�&��'DUURZ��6�$��6KRUW��³*HQHUDO�FRQVLGHUDWLRQV�IRU�VHLVPLF�GHVLJQ�RI�RLO�SLSHOLQH
V\VWHPV´��$6&(��&6./(*��/RV�$QJHOHV�������

>��@ 7RNL��)XNXPRUL��6DNR��7VXEDNLPRWR��³5HFRPPHQGHG�SUDFWLFH�IRU�HDUWKTXDNH�UHVLVWDQW�GHVLJQ�RI�KLJK�
SUHVVXUH�JDV�SLSHOLQHV´��,QWHUQDWLRQDO�6\PSRVLXP�RQ�3LSHOLQH�(DUWKTXDNH�(QJLQHHULQJ���WK�&RQJUHVV�RQ
3UHVVXUH�9HVVHO�DQG�3LSLQJ�7HFKQRORJ\��3RUWODQG��2UHJRQ��-XQH��������������HGLWHG�E\�7HRPDQ�$ULPDQ�
8QLYHUVLW\�RI�7XOVD��$60(�

>��@ 6DLWR��1LVKLR��.DWD\DPD��³5HFRPPHQGHG�SUDFWLFH�IRU�HDUWKTXDNH�UHVLVWDQW�GHVLJQ�RI�PHGLXP�DQG�ORZ�
SUHVVXUH�JDV�SLSHOLQHV´��(DUWKTXDNH�EHKDYLRXU�DQG�VDIHW\�RI�RLO�DQG�JDV�VWRUDJH�IDFLOLWLHV��EXULHG�SLSHOLQHV
DQG�HTXLSPHQW��YRO�����������

>��@ &�/��7D\ORU��/�6��&OXII��³)DXOW�GLVSODFHPHQW�DQG�JURXQG�GHIRUPDWLRQ�DVVRFLDWHG�ZLWK�VXUIDFH�IDXOWLQJ´�
$6&(��&6./(*��/RV�$QJHOHV�������
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>��@ 6��7DNDGD��³(DUWKTXDNH�UHVLVWDQW�GHVLJQ�RI�XQGHUJURXQG�SLSHOLQHV´��1HZ�'HOKL�������
>��@ -�%��%HUULO��³%XLOGLQJ�RYHU�IDXOWV��D�SURFHGXUH�IRU�HYDOXDWLQJ�ULVN´��((6'��YRO������QR�����SS����������

0D\�-XQH������
>��@ $�6��.LUHPLGMLDQ��³5HOLDELOLW\�RI�VWUXFWXUHV�VXEMHFWHG�WR�GLIIHUHQWLDO�IDXOW�VOLS´��((6'��YRO������QR�����SS������

�����6HSWHPEHU�2FWREHU������
>��@ -�$��:KLWHODZ��'�:��5HSSRQG��³'HVLJQ�IRU�EXULHG�SLSHOLQH�FDQ�UHGXFH�VHLVPLF�KD]DUGV´��2LO�	�*DV

-RXUQDO��SS���������2FWREHU����������
>��@ +LQG\��1RYDN��³(DUWKTXDNH�UHVSRQVH�RI�XQGHUJURXQG�SLSHOLQHV´��(DUWKTXDNH�(QJLQHHULQJ�DQG�6WUXFWXUDO

'\QDPLFV��YRO����������
>��@ 1��1LVKLR��$��+DPXUD��7��6DVH��³(IIHFW�RI�JURXQG�FRQGLWLRQV�RQ�VHLVPLF�GHIRUPDWLRQ�LQ�EXULHG�SLSHOLQHV´�

�����,QWHUQDWLRQDO�*DV�5HVHDUFK�&RQIHUHQFH�
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$QQH[�*��LQIRUPDWLYH�

([WHQGHG�HODVWLF�DQG�OLPLW�VWDWH�GHVLJQ

*�� 3URFHGXUH

*HQHUDOO\�VSHDNLQJ��RQO\�WKH�OLPLW�VWDWH�RI�VWUHVV�DQG�DOWHUQDWLQJ�\LHOG�DUH�WDNHQ�LQWR�DFFRXQW�LQ�WKH�H[WHQGHG
HODVWLF�GHVLJQ��,Q�WKH�OLPLW�VWDWH�GHVLJQ�DOO�OLPLW�VWDWHV�KDYH�WR�EH�FRQVLGHUHG�

,Q�WKH�VWUHVV�DQG�VWUDLQ�FDOFXODWLRQV�LQ�H[WHQGHG�HODVWLF�DQG�OLPLW�VWDWH�GHVLJQ��FDOFXODWLRQ�ORDGV�DUH�XVHG�ZKLFK�DUH
EDVHG�RQ�WKH�FKDUDFWHULVWLF�ORDGV�

&KDUDFWHULVWLF�YDOXHV�IRU�WKH�ORDGV�DUH�YDOXHV�IRU�ZKLFK�WKH�SUREDELOLW\�RI�WKHLU�EHLQJ�H[FHHGHG�LV�OHVV�WKDQ�DERXW
����

(;$03/(�� ,QWHUQDO�SUHVVXUH��VRLO�ORDGV��GLIIHUHQWLDO�VHWWOHPHQW��WKHUPDO�ORDGV�

&KDUDFWHULVWLF�YDOXHV�IRU�WKH�PDWHULDO�SURSHUWLHV�RI�WKH�SLSHOLQH�DUH�YDOXHV�IRU�ZKLFK�WKH�SUREDELOLW\�RI�WKH�DFWXDO
YDOXHV�EHLQJ�OHVV�WKDQ�WKH�FKDUDFWHULVWLF�YDOXHV�LV�OHVV�WKDQ�DERXW�����

(;$03/(�� <LHOG�VWUHQJWK��WHQVLOH�VWUHQJWK�

&KDUDFWHULVWLF�YDOXHV�IRU�VRLO�HQJLQHHULQJ�SDUDPHWHUV�DUH�REWDLQHG�E\�PXOWLSO\LQJ�RU�GLYLGLQJ�WKH�PHDQ�YDOXHV�E\
WKH�FRQWLQJHQF\�IDFWRUV�JLYHQ�LQ�7DEOH�*���

7KH�FKDUDFWHULVWLF�ORDGV�DUH�WKHQ�EH�PXOWLSOLHG�E\�WKH�ORDG�IDFWRUV�JLYHQ�LQ�7DEOH�*���WR�REWDLQ�WKH�FDOFXODWLRQ
ORDGV�

*�� /LPLW�VWDWHV��OLPLW�YDOXHV�DQG�DVVHVVPHQW

*���� *HQHUDO

7KH�FDOFXODWLRQ�ORDGV�DUH�XVHG�WR�FDOFXODWH�VWUHVVHV��VWUDLQV�DQG�RWKHU�YDOXHV�IRU�WKH�YDULRXV�OLPLW�VWDWHV��7KHVH
FDOFXODWHG�YDOXHV�VKRXOG�QRW�H[FHHG�WKH�OLPLW�YDOXHV�DVVRFLDWHG�ZLWK�WKH�UHOHYDQW�OLPLW�VWDWHV�JLYHQ�LQ�*������)RU
SLSHOLQHV�WKH�WHUP�³OLPLW�VWDWH´�FDQ�EH�GHILQHG�DV��³D�OLPLW�VWDWH�LV�D�FRQGLWLRQ�LQ�ZKLFK�WKH�SLSHOLQH�FDQ�EH
FRQVLGHUHG�XQVHUYLFHDEOH�RU�XQVDIH´�

7KH�IROORZLQJ�IXQGDPHQWDO�OLPLW�VWDWHV�FDQ�EH�GLVWLQJXLVKHG�

± OLPLW�VWDWH�IRU�IUDFWXUH�
± OLPLW�VWDWH�IRU�GHIRUPDWLRQ�

)RU�SUDFWLFDO�DQG�GHVLJQ�FRQVLGHUDWLRQV��WKH�IXQGDPHQWDO�OLPLW�VWDWH�IRU�IUDFWXUH�KDV�EHHQ�EURNHQ�GRZQ�LQWR�UHODWHG
OLPLW�VWDWHV��LQ�*�����D���E���F���G��DQG�H����7KH�OLPLW�VWDWH�IRU�GHIRUPDWLRQ�LV�GLVFXVVHG�LQ�*�����I��DQG�J��

*���� $VVHVVPHQW�FULWHULD�IRU�DQDO\VLV�EDVHG�RQ�HODVWLFLW\�WKHRU\

:KHUH�WKH�DQDO\VLV�LV�EDVHG�RQ�HODVWLFLW\�WKHRU\��WKH�OLPLW�VWDWH�IRU�VWUHVV�LV�JHQHUDOO\�WKH�GHFLGLQJ�IDFWRU�LQ�WKH
DVVHVVPHQW��7KH�VSHFLILHG�PLQLPXP�\LHOG�VWUHVV�DW�WKH�GHVLJQ�WHPSHUDWXUH��5W����� ���LV�WDNHQ�DV�WKH�OLPLW�YDOXH�IRU
VWUHVV�

,Q�FHUWDLQ�FDVHV��KRZHYHU��WKH�RWKHU�OLPLW�VWDWHV�FDQ�DOVR�SOD\�D�UROH�DQG�LQ�SULQFLSOH�DOO�WKH�OLPLW�VWDWHV�UHIHUUHG�WR�LQ
*�����VKRXOG�EH�LQFOXGHG�LQ�WKH�DVVHVVPHQW�
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*���� $VVHVVPHQW�FULWHULD�IRU�DQDO\VLV�EDVHG�RQ�OLPLW�VWDWH�WKHRU\

:KHUH�WKH�DQDO\VLV�LV�EDVHG�RQ�WKH�OLPLW�VWDWH�WKHRU\��WKH�VWUHVVHV��VWUDLQV�DQG�RWKHU�YDOXHV�VKRXOG�EH�FDOFXODWHG
IRU�DOO�WKH�OLPLW�VWDWHV�UHIHUUHG�WR�LQ�*������7KHVH�FDOFXODWHG�YDOXHV�VKRXOG�QRW�H[FHHG�WKH�OLPLW�YDOXHV�VHW�IRUWK�LQ
*�����

*���� 5HOHYDQW�OLPLW�VWDWHV

7KH�UHOHYDQW�OLPLW�VWDWHV�DUH��VHH�DOVR����������

D�� VWUHVV��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�OLPLW�VWUHVV�LV�H[FHHGHG�
E� VWUDLQ��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�OLPLW�VWUDLQ�LV�H[FHHGHG�
F� DOWHUQDWLQJ�\LHOG��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�YDULDWLRQV�LQ�WKH�VWUDLQV�GXH�WR�F\FOLF�ORDGV�DUH�VR�JUHDW�WKDW

SODVWLF�GHIRUPDWLRQ�RFFXUV�RQ�HDFK�ORDG�UHYHUVDO��SODVWLF�IDWLJXH��
G� IDWLJXH��7KH�OLPLW�VWDWH�IRU�IUDFWXUH�GXH�WR�F\FOLF�ORDGLQJ�RYHU�WLPH�
H� UHVRQDQFH�DQG�YRUWH[�VKHGGLQJ��7KH�OLPLW�VWDWH�IRU�H[FHVVLYH�H[FXUVLRQV�E\�WKH�SLSHOLQH�RU�LWV

FRPSRQHQW�SDUWV�

7KHVH�H[FXUVLRQV�DULVH�ZKHQ�WKH�IUHTXHQF\�RI�H[FLWDWLRQ�FRLQFLGHV�ZLWK�WKH�SLSHOLQH
V�QDWXUDO�IUHTXHQF\�

)RU�SLSHOLQH�VHFWLRQV�ZKLFK�DUH�ORFDOO\�XQVXSSRUWHG�E\�VRLO�DQG�H[SRVHG�WR�ZDYHV�DQG�FXUUHQWV��D�VWXG\
VKRXOG�EH�PDGH�RI�WKH�SRVVLELOLWLHV�RI�YLEUDWLRQ�GXH�WR�YRUWH[�VKHGGLQJ�DQG�RWKHU�LQVWDELOLW\�SKHQRPHQD�

I� GHIRUPDWLRQ��7KH�OLPLW�VWDWH�IRU�H[FHVVLYH�GHIRUPDWLRQ��WDNLQJ�WKH�IRUP�IRU�H[DPSOH�RI�H[FHVVLYH�RYDOLW\�
ORFDO�EXFNOLQJ��LPSORVLRQ�RU�RYHUDOO�IOH[XUDO�EXFNOLQJ�RI�WKH�SLSHOLQH�
*HQHUDOO\�VSHDNLQJ��H[FHVVLYH�GHIRUPDWLRQV�RI�WKLV�NLQG�ZLOO�RFFXU�LQ�WKH�SODVWLF�UDQJH�DQG�WKHUHIRUH
FRQVLVW�FKLHIO\�RI�SODVWLF�GHIRUPDWLRQV��6LWXDWLRQV�FDQ�DULVH��KRZHYHU��LQ�ZKLFK�H[FHVVLYH�HODVWLF
GHIRUPDWLRQV�RFFXU�WKDW�KDYH�D�GHOHWHULRXV�HIIHFW�RQ�VDIHW\�

(;$03/( 7KH�VHL]XUH�RI�FORVH�WROHUDQFH�PRYLQJ�SDUWV��YDOYHV��DQG�GLVWRUWLRQ�RI�IODQJHV�ZKLFK�LPSDLUV
WKHLU�LQWHJULW\�

J� GLVSODFHPHQW�ODWHUDO�VWDELOLW\�

*���� /LPLW�YDOXHV

7KH�OLPLW�YDOXHV�JLYHQ�LQ�WKH�IROORZLQJ�DSSO\�WR�WKH�DVVHVVPHQW�RI�UHVXOWV�REWDLQHG�ZLWK�HODVWLFLW\�WKHRU\��DVVXPLQJ
WKDW�WKH�VWHHO�FDQ�XQGHUJR�VRPH�SODVWLF�GHIRUPDWLRQ��DQG�UHVXOWV�JLYHQ�E\�OLPLW�VWDWH�WKHRU\��,Q�FDVHV�ZKHUH�D�OLPLW
YDOXH�GHSHQGV�RQ�WKH�WKHRUHWLFDO�DSSURDFK�HPSOR\HG��WKLV�LV�LQGLFDWHG�

D�� VWUHVV��7KH�OLPLW�YDOXH�IRU�KRRS�VWUHVV�LV�HTXDO�WR�5W����� ���7KH�IRUPXOD�IRU�WKH�KRRS�VWUHVV�LV�JLYHQ�EHORZ�

ZKHUH�

LV�WKH�KRRS�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���

SF LV�WKH�FDOFXODWLRQ�SUHVVXUH��GHVLJQ�SUHVVXUH�WLPHV�ORDG�IDFWRU���LQ�EDU�

'J LV�WKH�PHDQ�GLDPHWHU�RI�SLSH��LQ�PLOOLPHWUHV��PP��

'J LV�'���7PLQ�LI�'�LV�SUHVHW�

'J LV�'L���7PLQ�LI�'L�LV�SUHVHW�

' LV�WKH�RXWVLGH�GLDPHWHU�LQ�DFFRUGDQFH�ZLWK�(1����������LQ�PLOOLPHWUHV��PP��

'L LV�WKH�LQVLGH�GLDPHWHU��LQ�PLOOLPHWUHV��PP��

7PLQ LV�WKH�PLQLPXP�ZDOO�WKLFNQHVV��LQ�PLOOLPHWUHV��PP�

127( 7KH�ZDOO�WKLFNQHVV�WR�EH�VSHFLILHG�LQ�DFFRUGDQFH�ZLWK�(1���������LV�WKH�FDOFXODWHG�PLQLPXP�ZDOO
WKLFNQHVV�SOXV�WKH�VSHFLILHG�XQGHU�ZDOO�WKLFNQHVV�WROHUDQFH�

PLQ

JF
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,Q�EL�D[LDO�RU�WUL�D[LDO�V\VWHPV��WKH�OLPLW�YDOXH�IRU�WKH�UHVXOWDQW�VWUHVV��FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�+XEHU�
+HQFN\�DQG�9RQ�0LVHV�RU�WKH�VKHDU�VWUHVV�K\SRWKHVLV��LV�DOVR�HTXDO�WR�5W����� ��

$W�HOHYDWHG�RSHUDWLQJ�WHPSHUDWXUHV��WKH�IROORZLQJ�\LHOG�VWUHQJWK�YDOXHV�DSSO\�

XS�WR�����& 5W����� �� �5W����

RYHU�����&� WKH�YDOXH�RI�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�KDV�WR�EH�FRUUHFWHG�IRU�WKH
WHPSHUDWXUH�

7R�DOORZ�IRU�WKH�HIIHFW�RI�SODVWLF�UHVHUYH�ZKHUH�WKH�DQDO\VLV�LV�EDVHG�RQ�HODVWLFLW\�WKHRU\��WKH�VWUHVV
FRUUHFWLRQ�IDFWRUV�LQ�DFFRUGDQFH�ZLWK�7DEOH�*���FDQ�EH�DSSOLHG�LQ�WKH�DVVHVVPHQW�RI�WKH�OLPLW�VWDWH�IRU
VWUHVV�

E� VWUDLQ��,I�WKH�WUDQVPLVVLRQ�SLSHOLQH�DQDO\VLV�LV�EDVHG�RQ�HODVWLFLW\�WKHRU\�RU�XVHV�WKH�VWUHVV�FRUUHFWLRQ
IDFWRUV��H[WHQGHG�HODVWLF�PHWKRG���VWUDLQ�QHHG�QRW�EH�FRQVLGHUHG�

,I�LW�FDQ�EH�GHPRQVWUDWHG�WKDW�WKH�DFWXDO�VWUDLQ�FDSDFLW\�LV�JUHDWHU�WKDQ��������WKLV�KLJKHU�YDOXH�PD\�EH
XVHG�DV�WKH�OLPLW�YDOXH��,Q�GHWHUPLQLQJ�VWUDLQ�FDSDFLW\��GXH�DFFRXQW�VKRXOG�EH�WDNHQ�RI�WKH�GXFWLOLW\�RI�WKH
SODWH�PDWHULDO�DQG�ZHOGV�DQG�DQ\�LPSHUIHFWLRQV�ZKLFK�WKH\�FDQ�FRQWDLQ�

127( )RU�WKH�DVVHVVPHQW�RI�WKH�OLPLW�VWDWH�IRU�IUDFWXUH��UHIHUHQFH�LV�PDGH�WR�WKH�IROORZLQJ�OLWHUDWXUH�

*HQHUDO�
>�@ 3'������������³*XLGDQFH�RQ�PHWKRGV�IRU�DVVHVVLQJ�WKH�DFFHSWDELOLW\�RI�IODZV�LQ�IXVLRQ�
ZHOGHG�VWUXFWXUHV´��%ULWLVK�6WDQGDUGV�,QVWLWXWLRQ�
3LSHOLQH�RULHQWDWHG�OLWHUDWXUH�
>�@ 6�-��*DUZRRG��$�$��:LOORXJKE\��3��5LHWMHQV��³7KH�DSSOLFDWLRQ�RI�&72'�PHWKRGV�IRU�VDIHW\
DVVHVVPHQW�LQ�GXFWLOH�SLSHOLQH�VWHHOV´��&RQIHUHQFH�RQ�)LWQHVV�IRU�3XUSRVH�9DOLGDWLRQ�RI�:HOGHG
&RQVWUXFWLRQV��1RYHPEHU�������/RQGRQ�
>�@ -��6SLHNKRXW��³)LWQHVV�IRU�3XUSRVH�$VVHVVPHQW�RI�:HOG�)ODZV���$SSOLFDWLRQ�RI�9DULRXV
)UDFWXUH�0HFKDQLFV�&RGHV´��:HOGLQJ�-RXUQDO��6HSWHPEHU������

7KH�UHVXOWV�RI�UHFHQW�UHVHDUFK�FDQ�EH�XVHG�LQ�WKH�DVVHVVPHQW�

F� DOWHUQDWLQJ�\LHOG��7KH�OLPLW�YDOXH�IRU�DOWHUQDWLQJ�\LHOG�LV�GLFWDWHG�E\�WKH�FRQGLWLRQ�WKDW�WKH�VWUHVV�YDULDWLRQV
VKRXOG�ILW�ZLWKLQ�WKH�\LHOG�HOOLSVH��+XEHU�+HQFN\�DQG�9RQ�0LVHV�\LHOG�FULWHULRQ��

7KH�VKHDU�VWUHVV�K\SRWKHVLV�FDQ�DOVR�EH�XVHG�IRU�DOWHUQDWLQJ�\LHOG��DV�IROORZV��WKH�OLPLW�YDOXH�IRU�KDOI�RI�WKH
YDULDWLRQ�RI�WKH�PD[LPXP�GLIIHUHQFH�EHWZHHQ�DQ\�WZR�RI�WKH�WKUHH�SULQFLSDO�VWUHVVHV�GXULQJ�D�ORDG�F\FOH�LV
5W����� ��

G� IDWLJXH��5HVXOWV�RI�UHFHQW�UHVHDUFK�VKRXOG�EH�DSSOLHG�IRU�IDWLJXH�DQDO\VLV�

H� UHVRQDQFH�DQG�YRUWH[�VKHGGLQJ��7KH�QDWXUDO�IUHTXHQF\�RI�WKH�SLSHOLQH�LV�FRPSDUHG�DJDLQVW�WKH�UDQJH�RI
H[FLWDWLRQ�IUHTXHQFLHV�

2VFLOODWLRQ�FDQ�EH�DYRLGHG�E\�GHVLJQLQJ�WKH�SLSHOLQH�VR�WKDW�WKH�IXQGDPHQWDO�IUHTXHQF\�OLHV�RXWVLGH�WKH
EDQG�RI�H[FLWDWLRQ�IUHTXHQFLHV�DQG�KLJKHU�RUGHU�YLEUDWLRQV��KDUPRQLFV��DUH�DYRLGHG�

I� GHIRUPDWLRQ��)RXU�W\SHV�RI�GHIRUPDWLRQ�FDQ�EH�GLVWLQJXLVKHG��RYDOLW\��IOH[XUDO�EXFNOLQJ��LPSORVLRQ�DQG
ORFDO�EXFNOLQJ�

127( )RU�WKH�OLPLW�YDOXHV��UHIHUHQFH�LV�PDGH�WR�

$�0��*UHVQLJW��³3ODVWLF�GHVLJQ�RI�EXULHG�VWHHO�SLSHOLQHV�LQ�VHWWOHPHQW�DUHDV´��+(521��9ROXPH�����QR����
�����
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J� GLVSODFHPHQW�ODWHUDO�VWDELOLW\��7KH�SLSHOLQH�VKRXOG�EH�VXSSRUWHG��DQFKRUHG�RU�EXULHG�VXFK�WKDW��XQGHU�DOO
SRVVLEOH�FRQGLWLRQV��WKH�SLSHOLQH�ZLOO�QRW�PRYH�ZLWK�UHVSHFW�WR�LWV�LQVWDOOHG�SRVLWLRQ�H[FHSW�IRU�SHUPLWWHG
GLVSODFHPHQW�GXH�WR�SUHVVXUH�ORDGV��WKHUPDO�ORDGV�DQG�GLVSODFHPHQWV�H[SHFWHG�DIWHU�LQVWDOODWLRQ�

,I�DQ�XQGHUZDWHU�SLSHOLQH�LV�QRW�EXULHG��FRYHUHG�RU�DQFKRUHG��WKH�SLSHOLQH
V�RZQ�ZHLJKW�XQGHU�DOO
FRQGLWLRQV��ZKHWKHU�HPSW\��ILOOHG�ZLWK�PHGLXP�RU�ILOOHG�ZLWK�WHVW�PHGLXP��VKRXOG�EH�VXFK�DV�WR�JXDUDQWHH
KRUL]RQWDO�DQG�YHUWLFDO�VWDELOLW\��ERWK�GXULQJ�FRQVWUXFWLRQ�DQG�LQ�WKH�RSHUDWLQJ�SKDVH�

*���� &RQWLQJHQF\��ORDG�DQG�VWUHVV�FRUUHFWLRQ�IDFWRUV

)RU�WKH�FRQWLQJHQF\�IDFWRUV�IRU�VRLO�HQJLQHHULQJ�SDUDPHWHUV��VHH�7DEOH�*���

7DEOH�*�����&RQWLQJHQF\�IDFWRUV�IRU�VRLO�HQJLQHHULQJ�SDUDPHWHUV�UHIHUUHG�WR�PHDQ�YDOXH

3DUDPHWHU )DFWRUV

1HXWUDO�HDUWK�SUHVVXUH ���

3DVVLYH�HDUWK�SUHVVXUH ���

/DWHUDO�PRGXOXV�RI�VXEJUDGH�UHDFWLRQ��NO�

±� IRU�VDQG�DQG�FOD\

± IRU�SHDW

���

���

8OWLPDWH�EHDULQJ�FDSDFLW\

±� IRU�VDQG�DQG�FOD\

±� IRU�SHDW

���

���

+RUL]RQWDO�SDVVLYH�HDUWK�SUHVVXUH��FRQWDFW�DQJOH� ��������DQG�KRUL]RQWDO�QHXWUDO�VRLO
UHVLVWDQFH��FRQWDFW�DQJOH� �������
±� IRU�VDQG

±� IRU�FOD\

±� IRU�SHDW

����D

���

���

6RLO�IULFWLRQ ���

5HODWLYH�GLVSODFHPHQW�UHTXLUHG�IRU�PD[LPXP�VRLO�IULFWLRQ��IULFWLRQDO�HODVWLFLW\� ���

)ULFWLRQDO�EHGGLQJ�FRQVWDQW��NZ� ����E

D 7KHVH�FRQWLQJHQF\�IDFWRUV�DUH�SDUWO\�EDVHG�RQ�FXUUHQW�SLSHOD\LQJ�SUDFWLFH�
E 6RLO�IULFWLRQ��Z��DQG�GLVSODFHPHQW� �WRJHWKHU�JLYH�WKH�IULFWLRQDO�EHGGLQJ�FRQVWDQW�NZ� �Z� �IRU�ZKLFK�WKH

FRQWLQJHQF\�IDFWRU�LV�����

7KH�VRLO�HQJLQHHULQJ�SDUDPHWHUV�UHIHU�WR�PHDQ�YDOXHV��'HSHQGLQJ�RQ�WKH�VLWXDWLRQ��WKH�VRLO�HQJLQHHULQJ
SDUDPHWHUV�DUH�PXOWLSOLHG�RU�GLYLGHG�E\�WKH�IDFWRU��(VVHQWLDOO\��WKLV�PHDQV�WKDW�WKH�FULWLFDO�FRPELQDWLRQV�KLJK�KLJK�
KLJK�ORZ��ORZ�KLJK�DQG�ORZ�ORZ�RI�NO�DQG�NZ�DUH�GHWHUPLQHG��,Q�PRVW�FDVHV��LW�LV�RQO\�QHFHVVDU\�WR�FDOFXODWH�WKH
KLJK�KLJK�FRPELQDWLRQ��H[FHSW�IRU�VPDOO�GLDPHWHUV��7KH�FRPELQDWLRQV�KLJK�ORZ�RU�ORZ�KLJK�DUH�SK\VLFDO
LPSRVVLELOLWLHV�

)RU�ORDG�IDFWRUV�DV�D�IXQFWLRQ�RI�ORDG�W\SH��VHH�7DEOH�*���
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7DEOH�*�����/RDGV��SDUWLDO�ORDG�IDFWRUV

&KDUDFWHULVWLF�ORDGV /RDG�IDFWRUV

&RQVWUXFWLRQ�SKDVH 2SHUDWLRQDO�SKDVH

SLSHOLQH�VHFWLRQV
VWDWLRQV

SLSHOLQH
VHFWLRQV

VWDWLRQV

,QWHUQDO�SUHVVXUH

±� SHUPDQHQW ���� ����

±� LQFLGHQWDO ���� ����

([WHUQDO�SUHVVXUH ���� ���� ����

6HOI�ZHLJKW

±� SLSHOLQH�FRPSRQHQWV

±� FRDWLQJ��IRU�FRUURVLRQ��ZHLJKW��LQVXODWLRQ�

± FRQWHQWV

± EXR\DQF\

���� ����

6RLO�ORDGV����� ���� ����

7UDIILF�ORDGV ���� ����

7HPSHUDWXUH�YDULDWLRQV ���� ����

,PSRVHG�GHIRUPDWLRQ

± GLIIHUHQWLDO�VHWWOHPHQW

± WUHQFK�IORRU�LUUHJXODULWLHV

± GHIRUPDWLRQ�GXULQJ�KRUL]RQWDO�GLUHFWLRQDO
GULOOLQJ

± WRZLQJ�RXW�FURVVLQJV

���� ����

± HODVWLF�EHQGV �� ���� �� ����

0HWHRURORJLFDO�ORDGV

± ZLQG

± VQRZ

± LFLQJ��WKDZLQJ��LFH�EUHDN�XS�IURVW�KHDYH

���� ���� ���� ����

&RQVWUXFWLRQ�ORDGV �� ����

127(����6RLO�ORDGV�GHWHUPLQHG�LQ�DGYDQFH��DSSO\LQJ�FRQWLQJHQF\�IDFWRUV�LQ�DFFRUGDQFH�ZLWK�7DEOH�*���

127(����7KH�ORDG�IDFWRU�IRU�WKH�PRGXOXV�RI�VXEJUDGH�UHDFWLRQ�DQG�IULFWLRQDO�EHGGLQJ�FRQVWDQW�LV�����
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7DEOH�*���±�&RPELQLQJ�VWUHVVHV�WR�REWDLQ�UHVXOWDQW�VWUHVV�IRU�H[WHQGHG�HODVWLF�GHVLJQ

6WUHVV�FDWHJRU\ 6WDWH�RI�VWUHVV $VVRFLDWHG�UHVXOWDQW�VWUHVV�WR�EH
DVVHVVHG��VHH�7DEOH�*���

3ULPDU\�PHPEUDQH�VWUHVV
3ULPDU\�EHQGLQJ�VWUHVV
6HFRQGDU\�PHPEUDQH�VWUHVV
6HFRQGDU\�EHQGLQJ�VWUHVV
7RWDO�SULPDU\�VWUHVV
7RWDO�PHPEUDQH�VWUHVV
5HVXOWDQW�RI�SULPDU\�DQG
VHFRQGDU\�VWUHVVHV��H[FO��SHDN
VWUHVV

SP
SE
VP
VE
SP��� SE
SP��� VP

U� � SP��� SE��� VP��� VE

� Y�

�D

�D

�D

� Y�

� Y�

� Y�

6HFRQGDU\�SHDN�VWUHVV
7RWDO�VWUHVV

VD
W� � U��� VD

�E

�E

D 7KHVH�VWDWHV�RI�VWUHVV�KDYH�QR�LQGLYLGXDO�VLJQLILFDQFH�LQ�DVVHVVPHQW�XQGHU�HODVWLFLW\�WKHRU\�
E 7KHVH�VWDWHV�RI�VWUHVV�DUH�UHOHYDQW�RQO\�WR�DVVHVVPHQW�RI�WKH�OLPLW�VWDWH�IRU�IDWLJXH�

)RU�VWUDLJKW�SLSH�DQG�VPRRWK�EHQGV��WKH\�QHHG�QRW�EH�LQYHVWLJDWHG�VHSDUDWHO\�LI�WKH�IDWLJXH�FKHFN
DFFRUGLQJ�WR�*����G�LV�FDUULHG�RXW�

7DEOH�*���LQGLFDWHV�WKH�FDWHJRULHV�ZKLFK�SOD\�D�GRPLQDQW�UROH�LQ�WKH�HYDOXDWLRQ�SURFHVV�IRU�D�QXPEHU�RI�FRPPRQO\
RFFXUULQJ�VLWXDWLRQV�

7DEOH�*���RXWOLQHV�WKH�SURFHGXUH�IRU�DVVHVVLQJ�WKH�H[WHQGHG�HODVWLF�GHVLJQ�

6WUHVVHV�DFWLQJ�RQ�WKH�VDPH�SRLQW�DW�WKH�VDPH�WLPH�DQG�LQ�WKH�VDPH�GLUHFWLRQ�FDQ�JHQHUDOO\�EH�FRPELQHG�

7KH�FRPSRVLWH�VWUHVVHV�DQG�WKH�UHVXOWDQW�VWUHVV� Y�GHULYHG�IURP�WKHP�DUH�REWDLQHG�E\�FRPELQLQJ�WKH�VWUHVV
FDWHJRULHV��7DEOH�*����

,Q�RUGHU�WR�WDNH�DFFRXQW�RI�WKH�SRVVLEOH�UHGLVWULEXWLRQ�RI�VWUHVVHV�GXH�WR�WKH�SODVWLF�UHVHUYH�RI�WKH�PDWHULDO��WKH
UHVXOWDQW�VWUHVVHV�FDOFXODWHG�E\�HODVWLFLW\�WKHRU\�DUH�GLYLGHG�E\�VWUHVV�FRUUHFWLRQ�IDFWRUV�ZKHQ�DVVHVVLQJ�WKHP
DJDLQVW�WKH�OLPLW�VWDWH�YDOXHV��7DEOH�*����
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7DEOH�*�����&DWHJRUL]DWLRQ�DQG�TXDOLILFDWLRQ�RI�VWUHVVHV�UHODWHG�WR�RULJLQDWLQJ�ORDG�FRPSRQHQW�DQG�FULWHULD

/RDG &ULWHULD�DQG�SLSH�VRLO
LQWHUDFWLRQ

3LSHOLQH
VHFWLRQ

6WUHVVHV

FDW� D[LDO WDQJ�

,QWHUQDO�H[WHUQDO
SUHVVXUH

VWUDLJKW

EHQG

S

S

P

P�E

P

P�ED

'RHV�QRW�IROORZ�VRLO
VHWWOHPHQW�RU�WUHQFK�SURILOH�RU
IUHH�VSDQ

VWUDLJKW

EHQG

S

S

P��E�

P�E

E

��������ED
6HOI�ZHLJKW�SUHVVXUH

)ROORZV�VRLO�VHWWOHPHQW�RU
WUHQFK�SURILOH

VWUDLJKW

EHQG

V

V

P��E�

P�E

E

ED

6RLO�ORDGV

�GLUHFWO\�WUDQVPLWWHG�

)ROORZV�VRLO�VHWWOHPHQW�RU
WUHQFK�SURILOH

VWUDLJKW

EHQG

S

S

�E�

�E�

E

E

7UDIILF�ORDGV

�GLUHFWO\�WUDQVPLWWHG�

VWUDLJKW

EHQG

S

S

�E�

�E�

E

E

7HPSHUDWXUH

YDULDWLRQV

VWUDLJKW

EHQG

V

V

P

P�E

Q�D

ED

,PSRVHG�GHIRUPDWLRQ�

±�GLII��VHWWOHPHQW

±�WUHQFK�LUUHJXODULWLHV

'RHV�QRW�IROORZ�VRLO
VHWWOHPHQW�RU�WUHQFK�SURILOH�RU
IUHH�VSDQ

VWUDLJKW

EHQG

S

S

P��E�

P�E

E

ED

)ROORZV�VRLO�VHWWOHPHQW�RU
WUHQFK�SURILOH

VWUDLJKW

EHQG

V

V

P��E�

P��E�

E

E

±�HODVWLF�EHQGV VWUDLJKW V P��E� E

0HWHRURORJLFDO�ORDGV )ROORZV�WUHQFK�SURILOH VWUDLJKW

EHQG

V

V

P��E�

P�E

E

ED

)UHH�VSDQ VWUDLJKW

EHQG

S

S

P��E�

P�E

E

ED

127(�� 7KH�FRPSRQHQWV�EHWZHHQ�EUDFNHWV�XQGHU�WKH�KHDGLQJ�³D[LDO´�DUH�FRPSRQHQWV�JHQHUDWHG�E\�WKH�UHVWUDLQW�RI
ODWHUDO�FRQWUDFWLRQ�E\�WDQJHQWLDO�EHQGLQJ�

127(�� 6WUHVV�FRQFHQWUDWLRQV�DW�GLVFUHWH�VXSSRUWV�DUH�QRW�LQFOXGHG�LQ�WKH�DERYH�WDEOH�
D 7KLV�WDEOH�UHIHUV�RQO\�WR�WKH�UHOHYDQW�VWUHVVHV��)RU�GHWDLOHG�H[SODQDWLRQ�DQG�DQDO\VLV�RI�VWUHVVHV�DW�EHQGV�

UHIHUHQFH�LV�PDGH�WR�$60(�%RLOHU�DQG�3UHVVXUH�9HVVHO�&RGH��VHFWLRQ�,,,��GLYLVLRQ�,��VXEVHFWLRQ�1%�
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7DEOH�*�����$VVHVVPHQW�RI�OLPLW�VWDWHV�IRU�H[WHQGHG�HODVWLF�DQDO\VLV��VWUHVV�FRUUHFWLRQ�IDFWRUV

&DOFXODWLRQ�ORDGV  ��&KDUDFWHULVWLF�ORDG�[�SDUWLDO�ORDG�IDFWRU
��� �VHH�7DEOH�*���

&DOFXODWLRQ ���5LQJ�FDOFXODWLRQ���!�KRRS�VWUHVV�� S�
���%HDP�FDOFXODWLRQD���!�IRUFHV�DQG�PRPHQWV

&DOFXODWLRQ�VWUHVVHV 6WUHVV�FRPELQDWLRQV�DQG�UHVXOWDQW�VWUHVVHV
�VHH�7DEOH�*���

$VVHVVPHQW

5HVXOWDQW�VWUHVV 6WUHVV�FRUUHFWLRQ�IDFWRU /LPLW�VWUHVV

S �KRRS�VWUHVV� ���

Y� �SP� ���

Y� �SP���SE� ��� �5W����� �

Y� �SP���VP� ���

Y� �SP���SE���VP���VE� ���

D %HDP�FDOFXODWLRQ�FDQ�EH�EDVHG�RQ�WKH�VSHFLILHG�ZDOO�WKLFNQHVV�DFFRUGLQJ�WR�(1��������
LQVWHDG�RI�PLQLPXP�ZDOO�WKLFNQHVV�

5W���� VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�����&
5W����� � PLQLPXP�\LHOG�VWUHQJWK�DW�q��&
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$QQH[�+��LQIRUPDWLYH�

6RLO�PHFKDQLFV�SDUDPHWHUV

+�� 3DUDPHWHUV

'HSHQGLQJ�RQ�WKH�VFRSH�RI�WKH�DQDO\VLV��GLIIHUHQW�VRLO�HQJLQHHULQJ�SDUDPHWHUV�FDQ�EH�UHOHYDQW�

D� DQDO\VLV�RI�ORDGV�RQ�WKH�SLSHOLQH�GXH�WR�JURXQG��DW�UHVW�FRQGLWLRQV��
± QHXWUDO�YHUWLFDO�HDUWK�SUHVVXUH�
± QHXWUDO�KRUL]RQWDO�HDUWK�SUHVVXUH�

7KHVH�ORDGV�DFW�XSRQ�WKH�SLSH�ZKHQ�WKHUH�LV�QR�PRYHPHQW�EHWZHHQ�WKH�SLSH�DQG�WKH�VXUURXQGLQJ�VRLO�RU
ZKHQ�WKH�PRYHPHQWV�LQ�YHUWLFDO�DQG�KRUL]RQWDO�GLUHFWLRQV�DUH�GLVUHJDUGHG�

E� DQDO\VLV�RI�LQWHUDFWLRQ�EHWZHHQ�SLSH�DQG�VXUURXQGLQJ�VRLO�
± SDVVLYH�YHUWLFDO�HDUWK�SUHVVXUH�
± XOWLPDWH�YHUWLFDO�EHDULQJ�FDSDFLW\�
± XOWLPDWH�KRUL]RQWDO�EHDULQJ�FDSDFLW\�
± DFWLYH�KRUL]RQWDO�HDUWK�SUHVVXUH�
± PD[LPXP�IULFWLRQ�UHVLVWDQFH�
± VRLO�VWLIIQHVV�

7KHUH�LV�LQWHUDFWLRQ��H[FKDQJH�RI�DFWLRQV��EHWZHHQ�WKH�SLSHOLQH�DQG�WKH�VXUURXQGLQJ�VRLO�ZKHQ�WKH�SLSHOLQH
RIIHUV�UHVLVWDQFH��HYHQ�LI�RQO\�VOLJKW��WR�JURXQG�PRYHPHQWV�RU�ZKHQ�WKH�SLSHOLQH�PRYHV�GXH�WR�WKH�HIIHFWV�RI
WKH�ORDGV�LPSRVHG�RQ�LW�

1HXWUDO�YHUWLFDO�HDUWK�SUHVVXUH��7KLV�LV�HTXDO�WR�WKH�ZHLJKW�RI�WKH�YHUWLFDO�FROXPQ�RI�VRLO�DERYH�WKH�SLSH��VHH
OLWHUDWXUH�>�@��

1HXWUDO�KRUL]RQWDO�HDUWK�SUHVVXUH��7KLV�LV�HTXDO�WR�WKH�QHXWUDO�YHUWLFDO�HDUWK�SUHVVXUH�PXOWLSOLHG�E\�WKH�FRHIILFLHQW
RI�HDUWK�SUHVVXUH�DW�UHVW��VHH�OLWHUDWXUH�>�@��

3DVVLYH�YHUWLFDO�HDUWK�SUHVVXUH��7KLV�ORDG�DFWV�RQ�WKH�WRS�RI�WKH�SLSHOLQH�LI�LW�LV�XQDEOH�WR�IROORZ�YHUWLFDO
GRZQZDUG�PRYHPHQWV�RI�WKH�VXUURXQGLQJ�PDVV�RI�VRLO�RU�LV�RQO\�DEOH�WR�IROORZ�VXFK�PRYHPHQWV�SDUWLDOO\�

7KLV�LV�DOVR�WKH�XSSHU�OLPLW�RI�UHVLVWDQFH�IRU�XSZDUG�PRYHPHQW�RI�WKH�SLSHOLQH��VHH�OLWHUDWXUH�>�@��>�@�DQG�>�@�IRU
VDQGV�DQG�OLWHUDWXUH�>�@�IRU�FOD\V��

8OWLPDWH�YHUWLFDO�EHDULQJ�FDSDFLW\��7KLV�LV�WKH�XSSHU�OLPLW�RI�UHVLVWDQFH�WR�GRZQZDUG�SLSHOLQH�PRYHPHQW�DQG�LV
WKH�ORDG�QHHGHG�WR�FDXVH�WKH�VRLO�XQGHU�WKH�SLSHOLQH�WR�IDLO�RYHU�WKH�IXOO�SLSHOLQH�ZLGWK��VHH�OLWHUDWXUH�>�@��

8OWLPDWH�KRUL]RQWDO�EHDULQJ�FDSDFLW\��$V�VRRQ�DV�WKH�SLSHOLQH�PRYHV�KRUL]RQWDOO\��DW�ULJKW�DQJOHV�WR�LWV�D[LV��WKH
ODWHUDO�HDUWK�SUHVVXUH�FKDQJHV�IURP�WKH�QHXWUDO�HDUWK�SUHVVXUH�WR�WKH�XSSHU�OLPLW�RI�ODWHUDO�KRUL]RQWDO�VRLO
UHVLVWDQFH��7KLV�LV�WKH�ORDG�QHHGHG�WR�FDXVH�WKH�VRLO�ODWHUDO�WR�WKH�SLSHOLQH�WR�IDLO�RYHU�WKH�IXOO�SLSHOLQH�ZLGWK��VHH
OLWHUDWXUH�>�@�IRU�VDQGV�DQG�OLWHUDWXUH�>�@�IRU�FOD\V��

&RQVROLGDWHG�VDQG�ZLOO�JLYH�WKLV�UHDFWLRQ��EXW�ZLWK�FRPSUHVVLEOH�VRLOV�WKH�LQFUHDVH�LQ�KRUL]RQWDO�VWUHVV�LQ�WKH�VRLO�ZLOO
LQLWLDWH�D�FRQVROLGDWLRQ�SURFHVV�ZKLFK�ZLOO�YLUWXDOO\�FDQFHO�RXW�WKH�LQLWLDO�DFWLRQ�UHDFWLRQ��7KH�XSSHU�OLPLW�RI�KRUL]RQWDO
HDUWK�SUHVVXUH�LV�GHWHUPLQHG�E\�WKH�KRUL]RQWDO�XOWLPDWH�EHDULQJ�FDSDFLW\�

(;$03/( &OD\�DQG�SHDW

$FWLYH�KRUL]RQWDO�HDUWK�SUHVVXUH��7KLV�LV�WKH�PLQLPXP�HDUWK�SUHVVXUH�ZKHQ�WKH�EXULHG�SLSHOLQH�PRYHV�DZD\
IURP�WKH�HDUWK�SUHVVXUH��VHH�OLWHUDWXUH�>�@��

0D[LPXP�IULFWLRQDO�UHVLVWDQFH��7KLV�LV�WKH�XSSHU�OLPLW�UHVLVWDQFH�IRU�D[LDO�GLVSODFHPHQW�RU�URWDWLRQ�RI�WKH�SLSHOLQH
LQ�WKH�VRLO��VHH�OLWHUDWXUH�>�@��>�@�DQG�>�@��

6RLO�VWLIIQHVV��7KLV�LV�WKH�UHDFWLRQ�RI�WKH�VRLO�WR�GLVSODFHPHQW�RI�WKH�SLSHOLQH��PRGXOXV�RI�VXEJUDGH�UHDFWLRQ���,W�FDQ
EH�UHJDUGHG�DV�WKH�WDQJHQW�PRGXOXV�RI�WKH�IRUFH�GLVSODFHPHQW�GLDJUDP��VHH�OLWHUDWXUH�>��@�DQG�>��@����7KH�PRGXOXV
RI�VXEJUDGH�UHDFWLRQ�LV�D�IXQFWLRQ�SULQFLSDOO\�RI�WKH�PRGXOXV�RI�HODVWLFLW\�RI�WKH�VRLO�DQG�WKH�SLSHOLQH�GLDPHWHU��
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+�� 6RLO�HQJLQHHULQJ�VWXG\

7KH�SXUSRVH�RI�WKH�VRLO�HQJLQHHULQJ�VWXG\�LV�WR�GHWHUPLQH�WKH�SURSHUWLHV�RI�WKH�VRLO�ZKLFK�DUH�UHOHYDQW�WR�WKH
VWUHQJWK�DQDO\VLV��$OORZDQFH�VKRXOG�EH�PDGH�IRU�YDULRXV�VRXUFHV�RI�XQFHUWDLQW\�

7ZR�SULQFLSDO�VRXUFHV�RI�XQFHUWDLQW\�DUH�

± 7KH�IDFW�WKDW�WKH�H[DPLQDWLRQV�DUH�FDUULHG�RXW�DW�D�OLPLWHG�QXPEHU�RI�SRLQWV�DORQJ�WKH�SLSHOLQH�D[LV�DQG�WKH
VRLO�SURSHUWLHV�EHWZHHQ�WKHVH�SRLQWV�FDQ�EH�GLIIHUHQW�

± 7KH�IDFW�WKDW�VRLO�DQDO\VLV�LQYROYHV�GHULYLQJ�WKH�VRLO�PHFKDQLFV�SDUDPHWHUV�UHTXLUHG�IRU�SLSHOLQH�DQDO\VLV
IURP�WKH�UHVXOWV�RI�SHQHWUDWLRQ�WHVWV�DQG�VRLO�VDPSOHV��7KH�VDPSOLQJ�SURFHGXUH�DQG�WKH�PRGHOV�XVHG�IRU�WKLV
SXUSRVH�VKRXOG�PDNH�DOORZDQFH�IRU�WKH�XQFHUWDLQWLHV�ZKLFK�DUH�LQWURGXFHG�

7KH�UHVXOWV�RI�WKH�VRLO�HQJLQHHULQJ�VWXG\�VKRXOG�WKHUHIRUH�EH�UHJDUGHG�DV�PHDQ�YDOXHV��,Q�UHDOLW\��WKH�VRLO
HQJLQHHULQJ�SDUDPHWHUV�FDQ�EH�JUHDWHU�RU�VPDOOHU�WKDQ�WKRVH�REWDLQHG�IURP�WKH�VRLO�HQJLQHHULQJ�VWXG\��6LQFH�WKH
SLSHOLQH�DQDO\VLV�KDV�WR�EH�EDVHG�RQ�FKDUDFWHULVWLF�YDOXHV�IRU�ORDGV�DQG�PDWHULDO�SURSHUWLHV��WKH�PHDQ�VRLO
HQJLQHHULQJ�SDUDPHWHUV�VKRXOG�EH�PXOWLSOLHG�RU�GLYLGHG�E\�FRQWLQJHQF\�IDFWRUV�WR�DUULYH�DW�WKHVH�FKDUDFWHULVWLF
YDOXHV��VHH�7DEOH�*����

7KH�VRLO�HQJLQHHULQJ�UHSRUW�VKRXOG�FOHDUO\�VWDWH�ZKHWKHU�WKHVH�FRQWLQJHQF\�IDFWRUV�KDYH�EHHQ�WDNHQ�LQWR�DFFRXQW�

+�� /LWHUDWXUH

>�@ 7HU]DJKL�³)XQGDPHQWDOV�RI�VRLO�PHFKDQLFV´��-RKQ�:LOH\�DQG�6RQV��1HZ�<RUN�������
>�@ &ODUNH��³%XULHG�SLSHOLQHV´��0F/DUHQ�DQG�6RQV��/RQGRQ�������
>�@ 0�*��6SDQJOHU��³6RLO�(QJLQHHULQJ´��,QWHUQDWLRQDO�7H[WERRN�&RPSDQ\��6FUDQWRQ�������
>�@ 7UDXWPDQQ��2
5RXUNH��.XOKDZ\��³8SOLIW�IRUFH�GLVSODFHPHQW�UHVSRQVH�RI�EXULHG�SLSH´��-RXUQDO�RI

*HRWHFKQLFDO�(QJLQHHULQJ��YRO��,,,��QR�����6HSWHPEHU������
>�@ $6&(��³*XLGHOLQHV�IRU�WKH�VHLVPLF�GHVLJQ�RI�RLO�DQG�JDV�SLSHOLQHV´��1HZ�<RUN�������
>�@ -��%ULQFK�+DQVHQ�³$�UHYLVHG�DQG�H[WHQGHG�IRUPXOD�IRU�EHDULQJ�FDSDFLW\´��%XOOHWLQ�1R������'DQLVK

*HRWHFKQLFDO�,QVWLWXWH��SS��������&RSHQKDJHQ�������
>�@ 7UDXWPDQQ��2
5RXUNH��³/DWHUDO�IRUFH�GLVSODFHPHQW�UHVSRQVH�RI�EXULHG�SLSH´��-RXUQDO�RI�*HRWHFKQLFDO

(QJLQHHULQJ��YRO��,,,��QR�����6HSWHPEHU������
>�@ -�*��3RW\RQG\��³6NLQ�IULFWLRQ�EHWZHHQ�YDULRXV�VRLOV�DQG�FRQVWUXFWLRQ�PDWHULDOV´��*pRWHFKQLTXH�;���QR����
>�@ ,��/LWWOHWRQ��³$Q�H[SHULPHQWDO�VWXG\�RI�WKH�DGKHVLRQ�EHWZHHQ�FOD\�DQG�VWHHO´��-RXUQDO�RI�7HUUDPHFKDQLFV��YRO�

����QR����
>��@ $XGLEHUW��1\PDQQ��³6RLO�UHVWUDLQW�DJDLQVW�KRUL]RQWDO�PRWLRQ�RI�SLSHV´��-RXUQDO�RI�WKH�*HRWHFKQLFDO

(QJLQHHULQJ�'LYLVLRQ��$6&(��YRO�������QR��*7����2FWREHU������
>��@ 7KRPDV��³'LVFXVVLRQ�RI�VRLO�UHVWUDLQW�DJDLQVW�KRUL]RQWDO�PRWLRQ�RI�SLSHV´��-RXUQDO�RI�WKH�*HRWHFKQLFDO

(QJLQHHULQJ�'LYLVLRQ��$6&(��YRO������QR��*7����6HSWHPEHU������
>��@ 6��7LPRVKHQNR�DQG�-�1��*RRGLHU��³7KHRU\�RI�HODVWLFLW\´��0F*UDZ�+LOO�
>��@ %�%��%URPV��³&RHIILFLHQW�RI�ODWHUDO�VXEJUDGH�UHDFWLRQ´��-RXUQDO�RI�WKH�6RLO�0HFKDQLFV�DQG�)RXQGDWLRQ

'LYLVLRQ��$6&(��6HSWHPEHU������DQG�0DUFK������
>��@ -��%ULQFK�+DQVHQ��³7KH�XOWLPDWH�UHVLVWDQFH�RI�ULJLG�SLOHV�DJDLQVW�WUDQVYHUVDO�IRUFHV´��'DQLVK�*HRWHFKQLFDO

,QVWLWXWH��%XOOHWLQ�����&RSHQKDJHQ�������
>��@ $��.r]GL��³(UGGUXFNWKHRULHQ´��6SULQJHU�9HUODJ�������
>��@ 9HVLF��³%UHDNRXW�UHVLVWDQFH�RI�REMHFWV�HPEHGGHG�LQ�RFHDQ�ERWWRP´��-RXUQDO�RI�WKH�6RLO�0HFKDQLFV�DQG

)RXQGDWLRQV�'LYLVLRQ��$6&(��YRO������QR��60���6HSWHPEHU������
>��@ 5RZH��'DYLV��³7KH�EHKDYLRXU�RI�DQFKRU�SODWHV�LQ�VDQG´��*pRWHFKQLTXH��YRO������QR�����0DUFK������
>��@ 2YHVHQ��³$QFKRU�VODE�FDOFXODWLRQ�PHWKRGV�DQG�PRGHO�WHVWV´��'DQLVK�*HRWHFKQLFDO�,QVWLWXWH��%XOOHWLQ����

&RSHQKDJHQ�������
>��@ 0DW\DV��'DYLV��³3UHGLFWLRQ�RI�WKH�YHUWLFDO�HDUWK�ORDGV�RQ�ULJLG�SLSHV´��-RXUQDO�RI�WKH�*HRWHFKQLFDO

(QJLQHHULQJ�'LYLVLRQ��$6&(��YRO�������QR�����)HEUXDU\������
>��@ +�-�$�0��+HUJDUGHQ��$�+��5RO��³*URQGRQGHU]RHN�JHGUDJ�EXLVOHLGLQJ�LQ�NOHL���2QGHU]RHN�XLWJHYRHUG�WH

.HVWHUHQ�LQ�������%HKDYLRXU�RI�SLSHOLQHV�LQ�FOD\���WHVWV�FDUULHG�RXW�LQ�.HVWHUHQ������´��LQ�'XWFK���5HSRUW
&2������������'HOIW�*HRWHFKQLFV�

>��@ 6HOYDGXUDL��/HH��7RGHVFKLQL��6RPHV��³/DWHUDO�VRLO�UHVLVWDQFH�LQ�SLSH�VRLO�LQWHUDFWLRQ´��3URFHHGLQJV�RI�WKH
&RQIHUHQFH�RQ�3LSHOLQHV�LQ�$GYHUVH�(QYLURQPHQWV�,,��$6&(��HGLWHG�E\�0�%��3LFNHOO��6DQ�'LHJR��&DOLIRUQLD�
�����
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$QQH[�,��LQIRUPDWLYH�

%RUHG�MDFNHG�FURVVLQJV

,�� *HQHUDO

,PSRUWDQW�DVSHFWV�WR�EH�FRQVLGHUHG�ZKHQ�VHOHFWLQJ�WKH�ERULQJ�PHWKRG��IRU�ERULQJ�PHWKRGV��VHH�³7UHQFKOHVV
FURVVLQJV´�LQ�FODXVH����IXUWKHU�LQIRUPDWLRQ�FDQ�EH�IRXQG�LQ�OLWHUDWXUH�>�@��DUH�

± WKH�H[FDYDWLRQ�RI�WKH�ZRUNLQJ�SLWV�
± ZHOO�SRLQWLQJ�IRU�GHZDWHULQJ�
± SRVVLEOH�VHHSDJH�DORQJ�WKH�SLSHOLQH�VHFWLRQ�
± JHRWHFKQLFDO�VLWXDWLRQ�DW�WKH�ORFDWLRQ�RI�WKH�FURVVLQJ�
± WKH�UHTXLUHG�DFFXUDF\�RI�LQVWDOODWLRQ�
± DOORZDEOH�VXUIDFH�VHWWOHPHQW�RU�KHDYH�IURP�FRQVWUXFWLRQ�RI�WKH�FURVVLQJ�
± HQYLURQPHQWDO�DVSHFWV�

7KH�DOORZDEOH�PXG�SUHVVXUH�LQ�UHODWLRQ�WR�FRYHU�IRU�ERULQJ�PHWKRGV�ZKLFK�XVH�GULOOLQJ�PXG�IRU�MHWWLQJ�WKH�VRLO�DQG
UHPRYLQJ�DQG�WUDQVSRUWLQJ�WKH�FXWWLQJV�VKRXOG�EH�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�OLWHUDWXUH�>�@�

,�� 6WUHQJWK�FDOFXODWLRQ

,���� +RUL]RQWDO�GLUHFWLRQDO�GULOOLQJ

7KH�IROORZLQJ�SKDVHV�VKRXOG�EH�DQDO\]HG�LQ�WKH�SLSHOLQH�GHVLJQ�SURFHVV�

D�� SUHGLVSRVLWLRQ�RI�WKH�ODXQFKLQJ�FDWHQDU\��%HIRUH�WKH�SXOOLQJ�RSHUDWLRQ��WKH�SLSHOLQH�LV�RXWVLGH�WKH
ERUHKROH�DQG�KDV�D�FRQILJXUDWLRQ�ZKLFK�DOORZV�LW�WR�HQWHU�WKH�KROH��'XULQJ�WKLV�SKDVH��WKH�RQO\�EHQGLQJ
PRPHQW�LV�GXH�WR�WKH�FXUYDWXUH�RI�WKH�FDWHQDU\�DQG�WKH�ZHLJKW�
7KH�SLSHOLQH�VKRXOG�EH�GHVLJQHG�VR�WKDW�LW�EHKDYHV�HODVWLFDOO\�

E�� SXOO�EDFN�RSHUDWLRQ��,Q�WKLV�SKDVH�WKH�SLSHOLQH�ZLOO�EH�SXOOHG�EDFN�WKURXJK�WKH�ERUHKROH�
7KH�IROORZLQJ�IRUFHV�VKRXOG�EH�FRQVLGHUHG�
± EHQGLQJ�PRPHQW�GXH�WR�FXUYDWXUH�RI�WKH�KROH�
± IULFWLRQ�IRUFH�EHWZHHQ�WKH�SLSH�DQG�GULOOLQJ�PXG�
± IULFWLRQ�IRUFH�LQVLGH�WKH�KROH��DW�WKH�ORFDWLRQ�ZKHUH�WKH�VRLO�UHDFWLRQ�RFFXUV�
± VWUHVV�GXH�WR�VRLO�UHDFWLRQ�
7KH�UHVXOWDQW�VWUHVV�VKRXOG�EH�FDOFXODWHG�DQG�WKH�SLSHOLQH�GHVLJQHG�WR�EHKDYH�HODVWLFDOO\�

F�� RSHUDWLQJ�FRQGLWLRQV��,Q�WKLV�SKDVH�WKH�ORDGV�DFWLQJ�RQ�WKH�SLSHOLQH�DUH�
± EHQGLQJ�PRPHQW�GXH�WR�FXUYDWXUH�RI�WKH�KROH�
± LQWHUQDO�SUHVVXUH�RI�WKH�JDV�
± WHPSHUDWXUH�GLIIHUHQFH�RI�WKH�OLQH�EHWZHHQ�WKH�SLSHOD\LQJ�DQG�RSHUDWLQJ�FRQGLWLRQV�
± GHDG�ORDGV��VHH��������

9HUWLFDO�VRLO�ORDG�DW�WKH�WRS�RI�WKH�SLSH�FDQ�EH�FDOFXODWHG�IRU�GLIIHUHQW�SLSH�OD\LQJ�FRQGLWLRQV��VHH
OLWHUDWXUH�>�@�DQG�>�@��

± OLYH�ORDGV��VHH��������
9HUWLFDO�VRLO�ORDG�DW�WKH�WRS�RI�WKH�SLSH�FDQ�EH�FRPSXWHG�E\�PHDQV�RI�%RXVVLQHVT�DQG�1HZPDUN
DQDO\VLV��VHH�OLWHUDWXUH�>�@���,PSDFW�IDFWRUV�VKRXOG�EH�LQFOXGHG�

7KH�IROORZLQJ�HIIHFWV�VKRXOG�EH�FRPELQHG�IRU�WKH�SXUSRVHV�RI�FDOFXODWLQJ�WKH�UHVXOWDQW�VWUHVV�

± FDOFXODWHG�ORQJLWXGLQDO�HIIHFWV�RQ�WKH�HQWLUH�SLSHOLQH�V\VWHP�
± FDOFXODWHG�HIIHFWV�RQ�WKH�FURVV�VHFWLRQ�RI�WKH�SLSHOLQH�

7KH�VWUHVV�VWUDLQ�YDOXHV�JLYHQ�LQ�����VKRXOG�QRW�EH�H[FHHGHG�

7KH�HIIHFWV�RI�VRLO�ORDG�RQ�WKH�FURVV�VHFWLRQ�RI�WKH�SLSH�FDQ�EH�REWDLQHG�E\�PHDQV�RI�WKH�IROORZLQJ�DQDO\VLV��7KLV
DQDO\VLV�VKRXOG�EH�FDUULHG�RXW�DW�WKH�GHHSHVW�SRLQW�UHDFKHG�LQ�GULOOLQJ�
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7KH�PD[LPXP�EHQGLQJ�PRPHQW�RQ�WKH�SLSH�ZDOO��ERWWRP��GXH�WR�YHUWLFDO�VRLO�ORDG�LV�

�
4 �����T'0 =

ZKHUH�

04 LV�D�EHQGLQJ�PRPHQW��LQ�QHZWRQ�PLOOLPHWUHV��1�PP��
T LV�WKH�YHUWLFDO�ORDG�DW�WKH�WRS�RI�WKH�SLSH�GXH�WR�GHDG�DQG�OLYH�ORDGV��LQ�QHZWRQV�SHU�VTXDUH

PLOOLPHWUH��1�PP���
' LV�WKH�RXWVLGH�SLSH�GLDPHWHU�LQ�DFFRUGDQFH�ZLWK�(1����������LQ�PLOOLPHWUHV��PP��

7KH�HODVWLF�EHQGLQJ�RI�WKH�SLSH�LQVLGH�WKH�KROH�FDXVHV�D�UHDFWLRQ�E\�WKH�VRLO�TU��7KH�PD[LPXP�EHQGLQJ�PRPHQW�RQ
WKH�SLSH�ZDOO��ERWWRP��GXH�WR�VRLO�LV�

�
U4U ����� 'T0 =

RU \.T =

LQ�ZKLFK�

'.

0
\

R

������ l
=

5

(O
0 =

��PP�
�

�R� -=
(,

'.
l

ZKHUH�

TU LV�WKH�VRLO�UHDFWLRQ��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���
.R LV�WKH�PRGXOXV�RI�VXEJUDGH�UHDFWLRQ��LQ�QHZWRQV�SHU�FXELF�PLOOLPHWUH��1�PP���
5 LV�WKH�EHQGLQJ�UDGLXV��LQ�PLOOLPHWUHV��PP��
, LV�WKH�PRPHQW�RI�LQHUWLD��LQ�PLOOLPHWUHV�WR�WKH�SRZHU�RI�IRXU��PP���
( LV�WKH�PRGXOXV�RI�HODVWLFLW\��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���

,I�DUFKLQJ�SOD\V�D�SDUW��LQ�JHQHUDO�IRU�VRLO�GHSWKV�JUHDWHU�WKDQ��%���EXW�WKLV�FDQ�DOVR�EH�WKH�FDVH�DW�OHVVHU�GHSWKV��
WKH�DVVXPSWLRQ�RI�QHXWUDO�VRLO�ORDG�LV�FRQVHUYDWLYH��,Q�VXFK�FDVHV��WKH�YHUWLFDO�VRLO�ORDG�FDQ�EH�UHGXFHG�DV�IROORZV
�VHH�OLWHUDWXUH�>�@��>�@��>�@�DQG�>�@��

( ) ( )��WDQ��� H�
WDQ�

� %�.K

.

%F%
T f

f
g

-
-�

=

ZKHUH�

( ) U''% �-�+= f������WDQ�����

ZKHUH�

T LV�WKH�UHGXFHG�YHUWLFDO�VRLO�ORDG�RQ�WKH�SLSH��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���
' LV�WKH�RXWVLGH�SLSH�GLDPHWHU��LQ�PLOOLPHWUHV��PP��
U LV�WKH�KROH�UDGLXV��LQ�PLOOLPHWUHV��PP��
. LV�WKH�FRHIILFLHQW�RI�KRUL]RQWDO�HDUWK�SUHVVXUH��.� �����VLQ� ��
K LV�WKH�GHSWK�RI�WKH�KROH�EHORZ�WKH�VXUIDFH��LQ�PLOOLPHWUHV��PP��
F LV�WKH�FRKHVLRQ��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��LI�F�!�%� 
��XVH�F� �%� 
��

LV�WKH�DQJOH�RI�VKHDULQJ�UHVLVWDQFH��LQ�GHJUHHV�

 LV�WKH�HIIHFWLYH�XQLW�ZHLJKW�RI�WKH�VRLO��LQ�QHZWRQV�SHU�FXELF�PLOOLPHWUH��1�PP���

Li
ce

ns
ed

 C
op

y:
 :F

U
LL

N
A

M
E

, :
 D

A
T

E
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



3DJH���
(1����������

��%6,��������

,Q�FRPSUHVVLEOH�VRLOV�VXFK�DV�SHDW�DQG�VRIW�FOD\��WKH�IRUPXOD�LV�YDOLG�RQO\�IRU�WKH�VLWXDWLRQ�LPPHGLDWHO\�DIWHU
FRQVWUXFWLRQ��7KH�LQLWLDOO\�YHUWLFDO�VKHDU�VWUHVVHV��SRVLWLYH�IULFWLRQ���ZKLFK�UHGXFH�WKH�YHUWLFDO�VRLO�ORDG�RQ�WKH�SLSH�
GHFUHDVH�GXH�WR�VHWWOHPHQW��FRQVROLGDWLRQ��RI�WKH�DGMDFHQW�VRLO�FROXPQV��FDXVHG�E\�WKH�VDPH��KHUH�QHJDWLYH�
IULFWLRQ�

7KH�PD[LPXP�PRELOL]DEOH�SRVLWLYH�QHJDWLYH�IULFWLRQ�IROORZV�IURP�

( ) �PD[ �%TK) -�= g

7KH�XQFRUUHFWHG�DFWXDOO\�PRELOL]HG�IULFWLRQ�LV�

( )

ÜÜ
Ý

Û
ÌÌ
Í

Ë
+

-
+

=

G
Y�

PD[

�

PD[
UX

�
�

��
�

d

a

N%

)
&+

K+%

)
)

ZKHUH�

+ LV�WKH�WKLFNQHVV�RI�WKH�FRPSUHVVLEOH�VRLO�VWUDWXP��LQ�PLOOLPHWUHV��PP��
LV�D�GLPHQVLRQOHVV�IDFWRU�� � �OQ��K�KUHI��ZLWK�KUHI� ���P�

& LV�WKH�FRPSUHVVLRQ�LQGH[�
NY LV�WKH�PRGXOXV�RI�VXEJUDGH�UHDFWLRQ�RI�WKH�EHQWRQLWH�VRLO�PL[WXUH�DIWHU�VWLIIHQLQJ��LQ�QHZWRQV

SHU�FXELF�PLOOLPHWUH��1�PP���
G LV�WKH�UHODWLYH�GLVSODFHPHQW�EHWZHHQ�VRLO�FROXPQV�UHTXLUHG�IRU�IXOO�GHYHORSPHQW�RI�IULFWLRQ��LQ

PLOOLPHWHUV��PP�

7KH�FRUUHFWLRQ�IDFWRU�LV��IF� �����

7KH�FRUUHFWHG��DFWXDOO\��PRELOL]HG�IULFWLRQ�IROORZV�IURP��)U� �)UXIF�

7KH�UHVXOWLQJ�VRLO�ORDG�DIWHU�FRQVROLGDWLRQ�LV�

( )
�

U�

�

�

%

)%K
T

-�
=

g

7KH�KRUL]RQWDO�VXSSRUW�SUHVVXUH�LV�

( ) ( )[ ] �-�--�= VLQ��������WDQ�������WDQ �
K ff FTT

ZKHUH�

TK LV�WKH�KRUL]RQWDO�VXSSRUW�SUHVVXUH��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1PP���

7KLV�KRUL]RQWDO�VXSSRUW�SUHVVXUH�LV�UHOHYDQW�RQO\�IRU�WKH�VLWXDWLRQ�ZLWKRXW�LQWHUQDO�SUHVVXUH�

2WKHU�PHWKRGV�IRU�UHGXFLQJ�WKH�YHUWLFDO�VRLO�ORDG�FDQ�EH�GHULYHG�IURP�OLWHUDWXUH�>�@�
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,���� -DFNHG�ERUHG�FURVVLQJV

7KH�IROORZLQJ�SKDVHV�VKRXOG�EH�DQDO\]HG�LQ�WKH�GHVLJQ�SURFHVV�

D� SXVKLQJ�RSHUDWLRQV��'XULQJ�WKLV�SKDVH��WKH�SLSH��RU�FDVLQJ��LV�SXVKHG�LQWR�WKH�JURXQG�
7KH�ORDGV�DFWLQJ�DUH�
± SXVKLQJ�IRUFH�
± DQ\�EHQGLQJ�PRPHQW�GXH�WR�FXUYDWXUH�RI�WKH�KROH�

E� OD\LQJ�FRQGLWLRQV��7KH�SLSH��FDVLQJ��VKRXOG�EH�GHVLJQHG�WR�ZLWKVWDQG�WKH�VXSHULPSRVHG�ORDGV�
± GHVLJQ�SUHVVXUH�DQG�GHVLJQ�WHPSHUDWXUH�
± GHDG�ORDGV�
± OLYH�ORDGV�
± DQ\�EHQGLQJ�PRPHQW�GXH�WR�FXUYDWXUH�RI�WKH�KROH�

,I�WKH�FULWHULD�IRU�VHWWOHPHQW�DUHDV�JLYHQ�LQ�$QQH[�%��XQGHU�%������DUH�QRW�PHW��WKH�FDOFXODWLRQ�VKRXOG�EH�SHUIRUPHG
WDNLQJ�LQWR�DFFRXQW�WKH�FRQVWUXFWLRQ�VHWWOHPHQWV�DW�WKH�HQGV�RI�WKH�ERULQJ�DV�UHIHUUHG�WR�LQ�$QQH[�%�XQGHU�%����7KH
DQJOH�RI�VXSSRUW�IRU�ERULQJV�FDQ�EH�WDNHQ�DV�������)RU�FDVLQJV��VHH�DOVR�����

,�� /LWHUDWXUH

>�@ '��6WHLQ��.��0|OOHUV��5��%LHOHFNL��³0LFURWXQQHOOLQJ´��(UVW�	�6RKQ��%HUOLQ�������
>�@ +�-��/XJHU��+�-�$�0��+HUJDUGHQ��³'LUHFWLRQDO�GULOOLQJ�LQ�VRIW�VRLO��,QIOXHQFH�RI�PXG�SUHVVXUHV´�

1R�'LJ����
>�@ &ODUNH��³%XULHG�SLSHOLQHV´��0F/DUHQ�DQG�6RQV��/RQGRQ�������
>�@ .��7HU]DJKL��³7KHRUHWLFDO�VRLO�PHFKDQLFV´��SS������������QG�HGLWLRQ������
>�@ 7D\ORU��³)XQGDPHQWDOV�RI�VRLO�PHFKDQLFV´��-RKQ�:LOH\�DQG�6RQV��1HZ�<RUN�������
>�@ *LRYDQQL�)DOFKL�'HOLWDOD��³&DOFROR�GHL�ULYHVWLPHQWL�GHOOH�JDOOHULH��&DOFXO�GHV�UHYrWHPHQWV�GH�WXQQHOV�´��9LWDOL

	�*KLDQGD��*HQRYD�������
>�@ 3��0H\HUV��³5HYLHZ�RI�D�FDOFXODWLRQ�PHWKRG�IRU�HDUWK�SUHVVXUH�RQ�SLSHOLQHV�LQVWDOOHG�E\�GLUHFWLRQDO�GULOOLQJ´�

5HSRUW�&2�����������'HOIW�*HRWHFKQLFV��0DUFK������
>�@ 3��0H\HUV��5�$�-��GH�.RFN��³$�FDOFXODWLRQ�PHWKRG�IRU�HDUWK�SUHVVXUH�RQ�GLUHFWLRQDOO\�GULOOHG�SLSHOLQHV´�

3LSHOLQH�WHFKQRORJ\�FRQIHUHQFH��2VWHQG�������
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$QQH[�-��LQIRUPDWLYH�

$OORZDEOH�SXOVDWLRQ�DQG�YLEUDWLRQ�OHYHOV

-�� ,QWURGXFWLRQ

3LSHOLQH�GDPDJH�LV�RIWHQ�GXH�WR�F\FOLF�VWUHVVHV�FDXVHG�E\�JDV�SUHVVXUH�SXOVDWLRQV�DQG�YLEUDWLRQV��'XULQJ�WKH
GHVLJQ�SKDVH�WKH�SXOVDWLRQ�DQG�YLEUDWLRQ�VRXUFHV�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�RUGHU�WR�LQYHVWLJDWH�DQG�FDOFXODWH
RU�SUHGLFW�WKH�SXOVDWLRQ�DQG�YLEUDWLRQ�OHYHOV��7KHVH�LQYHVWLJDWLRQV�DQG�FDOFXODWLRQV�DUH�LQ�JHQHUDO�YHU\�FRPSOLFDWHG�
EXW�QRZDGD\V�FRPSXWHU�SURJUDPV�DQG�VLPXODWLRQ�WHFKQLTXHV�DUH�DYDLODEOH�WR�VROYH�WKLV�SUREOHP��7KHUH�DUH�DOVR
VRPH�JHQHUDOO\�DFFHSWHG�UXOHV�WKDW�FDQ�KHOS�WKH�HQJLQHHU�WR�DYRLG�WKH�RFFXUUHQFH�RI�WKH�PRVW�VHYHUH�SXOVDWLRQ
DQG�YLEUDWLRQ�SKHQRPHQD�

-�� 3XOVDWLRQV

-���� *HQHUDO

3XOVDWLRQV�DUH�FDXVHG�E\�WXUEXOHQW�IORZ�SKHQRPHQD��FRPSUHVVRUV�DQG�SUHVVXUH�UHGXFWLRQ�GHYLFHV�

$�YHU\�LPSRUWDQW�G\QDPLF�IORZ�SKHQRPHQRQ�LV�WKH�³IORZ�LQGXFHG�SXOVDWLRQ´��'HVLJQ�UXOHV�IRU�SLSHOLQH�V\VWHPV�WR
DYRLG�WKHVH�W\SHV�RI�SXOVDWLRQ�VKRXOG�EH�GHULYHG�IURP�OLWHUDWXUH�>�@��>�@�DQG�>�@�

&RPSUHVVRUV��HVSHFLDOO\�UHFLSURFDWLQJ�FRPSUHVVRUV��VKRXOG�EH�GHVLJQHG�VXFK�WKDW�WKH�SXOVDWLRQ�OHYHOV�DUH�NHSW
EHORZ�D�FHUWDLQ�OLPLW��7R�WKLV�HQG��G\QDPLF�VLPXODWLRQ�VWXGLHV�DUH�XVXDOO\�FDUULHG�RXW�

-���� $OORZDEOH�SXOVDWLRQ�OHYHOV

-������ 6DIHW\

)RUPXODH�IRU�DOORZDEOH�SXOVDWLRQ�OHYHOV�DUH�JLYHQ�LQ�OLWHUDWXUH�>�@�DQG�>�@�

-������ *DV�IORZ�PHWHULQJ

)RUPXODH�IRU�RULILFH�PHWHU�HUURUV�GXH�WR�IORZ�SXOVDWLRQV�DUH�JLYHQ�LQ��IRU�H[DPSOH��OLWHUDWXUH�>�@�DQG�>��@�

)RUPXODH�IRU�WXUELQH�PHWHU�HUURUV�GXH�WR�IORZ�SXOVDWLRQV�FDQ�EH�GHULYHG�IURP�OLWHUDWXUH�>��@��>��@�DQG�>��@�

-�� 3LSH�YLEUDWLRQV

-���� *HQHUDO

6HYHUH�SUREOHPV�DULVH�ZKHQ�WKH�PHFKDQLFDO�³HLJHQ´�IUHTXHQF\�RI�D�SLSH�V\VWHP�LV�HTXDO�RU�YHU\�FORVH�WR�WKH
H[FLWDWLRQ�IUHTXHQF\��FDXVHG�IRU�H[DPSOH�E\�UHFLSURFDWLQJ�FRPSUHVVRUV�DQG�IORZ�LQGXFHG�SXOVDWLRQV��7KH�³VHOI�
VXVWDLQHG´�IUHTXHQFLHV�RI�VLPSOH�SLSH�V\VWHPV�ZLWK�VLPSOH�VXSSRUWV�VKRXOG�EH�FDOFXODWHG�IURP�VWDQGDUG�IRUPXODH
�OLWHUDWXUH�>�@���)RU�PRUH�FRPSOH[�V\VWHPV��FRPSXWHU�SURJUDPV��XVXDOO\�EDVHG�RQ�ILQLWH�HOHPHQW�PHWKRGV��FDQ�EH
XVHG�WR�GHWHUPLQH�WKH�³VHOI�VXVWDLQHG´�IUHTXHQFLHV�DQG�WKH�YLEUDWLRQ�OHYHOV�

-���� &ULWHULD�IRU�YLEUDWLRQ�OHYHOV

9LEUDWLRQ�FULWHULD�GHULYHG�IURP�ILHOG�PHDVXUHPHQWV�DUH�JLYHQ�LQ�OLWHUDWXUH�>�@��/LWHUDWXUH�>�@�DQG�>�@�VKRXOG�DOVR�EH
FRQVXOWHG�

-�� ,QGXFHG�HIIHFWV

,Q�WKH�FDVH�RI�EXULHG�SLSHOLQHV��SRVVLEOH�VLGH�HIIHFWV�DUH�OLTXHIDFWLRQ�RU�FRPSDFWLRQ�RI�VDQG\�VRLOV�
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-�� /LWHUDWXUH

>�@ -�&��%UXJJHPDQ��$��+LUVFKEHUJ��0�(�+��YDQ�'RQJHQ��$�3�-��:LMQDQGV��-��*RUWHU��³6HOI�VXVWDLQHG�DHUR�
DFRXVWLF�SXOVDWLRQV�LQ�JDV�WUDQVSRUW�V\VWHPV��H[SHULPHQWDO�VWXG\�RI�WKH�LQIOXHQFH�RI�FORVHG�VLGH�EUDQFKHV´�
-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ���������������SS����������

>�@ -��*RUWHU��³)ORZ�LQGXFHG�SXOVDWLRQV�LQ�JDV�WUDQVSRUW�V\VWHPV´��,QWHUQDWLRQDO�*DV�5HVHDUFK�&RQIHUHQFH�
7RN\R��-DSDQ������1RYHPEHU������

>�@ -�&��%UXJJHPDQ��³)ORZ�LQGXFHG�SXOVDWLRQV�LQ�SLSH�V\VWHPV´��7KHVLV��(LQGKRYHQ�8QLYHUVLW\��1HWKHUODQGV����
-XQH������

>�@ :�:��YRQ�1LPLW]��³5HOLDELOLW\�DQG�SHUIRUPDQFH�DVVXUDQFH�LQ�WKH�GHVLJQ�RI�UHFLSURFDWLQJ�FRPSUHVVRU�DQG
SXPS�LQVWDOODWLRQV´��3URFHHGLQJV�RI�WKH������3XUGXH�&RPSUHVVRU�7HFKQRORJ\�&RQIHUHQFH�

>�@ -�$��:DFKHO�DQG�:�:��YRQ�1LPLW]��³(QVXULQJ�WKH�UHOLDELOLW\�RI�VXEVHD�JDV�FRPSUHVVLRQ�V\VWHPV´��-RXUQDO�RI
3HWUROHXP�7HFKQRORJ\��1RYHPEHU������

>�@ -�&��:DFKHO�DQG�&�/��%DWHV��³7HFKQLTXHV�IRU�FRQWUROOLQJ�SLSLQJ�YLEUDWLRQV�DQG�IDLOXUHV´��$60(�SXEOLFDWLRQ
���3HW����

>�@ -�3��GHQ�+DUWRJ��³0HFKDQLFDO�YLEUDWLRQV´��0F*UDZ�+LOO�%RRN�&RPSDQ\�������
>�@ ³5HFLSURFDWLQJ�FRPSUHVVRUV�IRU�JHQHUDO�UHILQHU\�VHUYLFHV´��$3,�6WDQGDUG������WKLUG�HGLWLRQ��)HEUXDU\������
>�@ &�5��6SDUNV��³$�VWXG\�RI�SXOVDWLRQ�HIIHFWV�RQ�RULILFH�PHWHULQJ�RI�FRPSUHVVLEOH�IORZ´��3URFHHGLQJV�RI�$60(

)ORZ�0HDVXUHPHQW�6\PSRVLXP��6HSWHPEHU������
>��@ 9�3��+HDG��³$�SUDFWLFDO�SXOVDWLRQ�WKUHVKROG�IRU�IORZPHWHUV´��7UDQVDFWLRQV�RI�$60(��YRO�������

2FWREHU������
>��@ -�$��%RQQHU��³3XOVDWLRQ�HIIHFWV�RQ�WXUELQH�PHWHUV´��3LSH�/LQH�,QGXVWU\��0DUFK������
>��@ $��+DDOPDQ��³3XOVDWLRQ�HUURUV�LQ�WXUELQH�IORZPHWHUV´��&RQWURO�(QJLQHHULQJ��0D\������
>��@ 5�-��0FNHH��³'HWHFWLRQ�RI�SXOVDWLRQ�HIIHFWV�LQ�WXUELQH�PHWHU�JDV�IORZ�PHDVXUHPHQWV´��,QWHUQDWLRQDO�*DV

5HVHDUFK�&RQIHUHQFH��2UODQGR��)ORULGD��1RYHPEHU������
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$QQH[�.��LQIRUPDWLYH�

$OORZDEOH�YLEUDWLRQ�OHYHOV�IURP�FRQVWUXFWLRQ�ZRUN���EODVWLQJ

.�� *HQHUDO

:RUN�LQ�WKH�YLFLQLW\�FDQ�KDYH�HIIHFWV�RQ�WKH�SLSHOLQH�GXH�WR�JURXQG�YLEUDWLRQV�

7KLV�ZRUN�LQFOXGHV�

± SLOHGULYLQJ�
± LQVWDOODWLRQ�RU�H[WUDFWLRQ�RI�VKHHWSLOH�ZDOOV�
± XVH�RI�H[SORVLYHV�
± XVH�RI�YLEUDWRUV�IRU�VHLVPLF�VXUYH\�
± VRLO�FRPSDFWLRQ�E\�YLEUDWLRQ��VDQG��RU�VWDPSLQJ��FOD\��
± EODVWLQJ�

7KH�HIIHFWV�FDQ�EH�

± GLUHFW�HIIHFWV�GXH�WR�JURXQG�YLEUDWLRQ�
± LQGXFHG�HIIHFWV�VXFK�DV�OLTXHIDFWLRQ�RU�FRPSDFWLRQ�RI�VDQG\�VRLOV�RU�VHWWOHPHQW�RI�FOD\�VRLOV�

.�� 3URFHGXUH

'DWD�RQ�WKH�W\SH�RI�ZRUN�VKRXOG�EH�REWDLQHG�ZKLFK�FDQ�EH�XVHG�LQ�WKH�DQDO\VLV�

*HRWHFKQLFDO�DVSHFWV�VKRXOG�EH�FRQVLGHUHG�

127( ,Q�WKH�FDVH�RI�ORRVH�ILOOV�ZLWK�KLJK�ZDWHU�FRQWHQW�OLTXHIDFWLRQ�FDQ�EH�LQGXFHG�

.�� 6WUHQJWK�FDOFXODWLRQ

7KH�LQFUHDVH�LQ�ORQJLWXGLQDO�DQG�FLUFXPIHUHQWLDO�VWUHVV�GXH�WR�WKH�HIIHFWV�RI�YLEUDWLRQ�VKRXOG�EH�DGGHG�WR�WKH
VWUHVVHV�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK������DW�WKH�RSHUDWLQJ�SUHVVXUH���7KH�FRQGLWLRQ�RI�SLSHOLQH�VHFWLRQ�VKRXOG�EH
JLYHQ�SURSHU�FRQVLGHUDWLRQ�LQ�GHWHUPLQLQJ�WKH�DOORZDEOH�LQFUHDVH�LQ�VWUHVVHV�

)RU�H[SORVLYHV��WKH�VWUHVVHV�FDQ�EH�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�OLWHUDWXUH�>�@�

)RU�EODVWLQJ�LQ�URFN��VHH�OLWHUDWXUH�>�@�DQG�>�@�

$�VSHFLILF�FULWHULRQ�IRU�D�SDUWLFXODU�VLWH�FDQ�EH�GHYHORSHG�RQ�WKH�EDVLV�RI�WHVWV�

:KHQ�FRQGXFWLQJ�VHLVPLF�VXUYH\V�XVLQJ�VKDNHUV��ORZ�IUHTXHQFLHV�VKRXOG�EH�DYRLGHG�������+]��

,I�D�GHWDLOHG�DQDO\VLV�LV�QRW�PDGH��WKH�PLQLPXP�GLVWDQFH�EHWZHHQ�VKDNHUV�DQG�SLSHOLQH�LV����P��,Q�WKH�FDVH�RI
IUR]HQ�VRLO�RU�URFN��D�PLQLPXP�GLVWDQFH�RI����P�FDQ�EH�LQVXIILFLHQW�DQG�VKRXOG�EH�GHWHUPLQHG�E\�DQDO\VLV��IRU
H[DPSOH��WKH�W\SH�RI�DQDO\VLV�UHIHUUHG�WR�LQ�$QQH[�)��RU�E\�PHDQV�RI�VLWH�WHVWV��VHH��IRU�H[DPSOH��OLWHUDWXUH�>�@��

)RU�SLOHGULYLQJ��)LJXUH�.���VKRXOG�EH�XVHG��7KH�PD[LPXP�DOORZDEOH�DPSOLWXGH�IRU�WKH�SLSHOLQH�VHFWLRQ�XQGHU
FRQVLGHUDWLRQ�LV�GHULYHG�ZLWK�WKH�DLG�RI�$QQH[�-��³$OORZDEOH�SXOVDWLRQ�DQG�YLEUDWLRQ�OHYHOV´��:KHUH�VPDOOHU
DOORZDEOH�GLVWDQFHV�DUH�UHTXLUHG��D�VLWH�VSHFLILF�FULWHULRQ�VKRXOG�EH�GHYHORSHG�ZKLFK�WDNHV�LQWR�DFFRXQW�WKH
GLIIHUHQW�VRLO�OD\HUV�DQG�WKH�GLIIHUHQFH�LQ�YLEUDWLRQ�DPSOLWXGH�EHWZHHQ�WKH�VRLO�LWVHOI�DQG�WKH�SLSHOLQH�VHFWLRQ�
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.�� /LWHUDWXUH

>�@ (�'��(VSDU]D��3�6��:HVWLQH��$�%��:HQ]HO��³3LSHOLQH�UHVSRQVH�WR�EXULHG�H[SORVLYH�GHWRQDWLRQV���9RO����DQG
9RO���´��$PHULFDQ�*DV�$VVRFLDWLRQ��$UOLQJWRQ��9D���86$��$XJXVW������

>�@ (�'��(VSDU]D��³3LSHOLQH�UHVSRQVH�WR�EODVWLQJ�LQ�URFN´��$*$�3URMHFW�35���������$PHULFDQ�*DV�$VVRFLDWLRQ�
$UOLQJWRQ��9$���86$��6HSWHPEHU������

>�@ '�$��&ODUN��³5HODWLRQVKLSV�EHWZHHQ�SLSH�VWUHVV��JURXQG�SDUWLFOH�YHORFLW\�DQG�VFDOH�IDFWRUV�LQ�EODVWLQJ
GRORPLWH´���QG�&RQIHUHQFH�RQ�([SORV���6RF��([SO��(QJ����������/RXLVYLOOH��86$

>�@ *�3��7VFKHERWDULRII��³)RXQGDWLRQV��UHWDLQLQJ�DQG�HDUWK�VWUXFWXUHV´��6HFRQG�(GLWLRQ��0F*UDZ�+LOO�.RJDNXVND
�FODXVH����´6RLO�YLEUDWLRQV�DQG�IRXQGDWLRQ�GHVLJQ��9LEUDWRU\�SLOHGULYLQJ´��

)LJXUH�.���±�$OORZDEOH�GLVWDQFH�IRU�SLOH�GULYLQJ
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$QQH[�/��LQIRUPDWLYH�

:DOO�WKLFNQHVV�FDOFXODWLRQ�IRU�WHHV�DQG�RWKHU�RSHQLQJV

/�� ,QWURGXFWLRQ

7KLV�DQQH[�SUHVHQWV�D�PHWKRG�IRU�FDOFXODWLQJ�WHHV�DQG�RWKHU�RSHQLQJV�

2WKHU�PHWKRGV�PD\�EH�XVHG�SURYLGHG�WKHUH�LV�D�VDIHW\�IDFWRU�RI�DW�OHDVW�����DJDLQVW�VLJQLILFDQW�JHQHUDO�SODVWLF
VWUDLQ�

(;$03/(�
± ([SHULPHQWDO�GHWHUPLQDWLRQ�RI�WKH�GHVLJQ�SUHVVXUH�IURP�K\GUDXOLF�SURRI�WHVW�UHVXOWV�
± )LQLWH�HOHPHQW�FRPSXWHU�PRGHOOLQJ�WR�FDOFXODWH�VWUHVVHV�DQG�VWUDLQV�

/�� :DOO�WKLFNQHVV

7KH�IROORZLQJ�HTXDWLRQ�VKRXOG�EH�XVHG�WR�FDOFXODWH�PLQLPXP�ZDOO�WKLFNQHVV�7PLQ�

s]
''3

7
��PLQ

�
=

ZKHUH�

7PLQ LV�WKH�PLQLPXP�FDOFXODWHG�ZDOO�WKLFNQHVV�LQ�PLOOLPHWHU��PP��
'3 LV�WKH�GHVLJQ�SUHVVXUH��LQ�EDU�
' LV�WKH�RXWVLGH�GLDPHWHU�RI�WKH�UXQ��LQ�PLOOLPHWUHV��PP��

LV�WKH�QRPLQDO�GHVLJQ�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���
] LV�WKH�VWUHQJWK�UHGXFWLRQ�IDFWRU�DFFRUGLQJ�WR�WKH�HTXDWLRQ�

$$

$

7

'
]

+
�=

SPLQ �

ZKHUH�

$S LV�WKH�DUHD�RQ�ZKLFK�WKH�SUHVVXUH�DFWV��LQ�VTXDUH�PLOOLPHWUHV��PP���
$ LV�WKH�UHLQIRUFHPHQW�DUHD�DFFRUGLQJ�WR�WKH�HTXDWLRQ��LQ�VTXDUH�PLOOLPHWUHV��PP���

�
�

�
�

R $N$$$
s
s

s
s

++=

ZKHUH�

$R LV�WKH�FURVV�VHFWLRQDO�DUHD�RI�WKH�PDWHULDO�ZLWK�D�GHVLJQ�VWUHVV�DW�OHDVW�HTXDO�WR�WKDW�RI�WKH�UXQ
ZDOO��LQ�VTXDUH�PLOOLPHWUHV��PP���

$� LV�WKH�FURVV�VHFWLRQDO�DUHD�RI�WKH�PDWHULDO�ZLWK�D�GHVLJQ�VWUHVV� ��OHVV�WKDQ�WKH�GHVLJQ�VWUHVV�
RI�WKH�UXQ�ZDOO��LQ�VTXDUH�PLOOLPHWUHV��PP���

$� LV�WKH�FURVV�VHFWLRQDO�DUHD�RI�DGGLWLRQDO�UHLQIRUFLQJ�PDWHULDO�ZLWK�D�UHLQIRUFHPHQW�HIILFLHQF\
IDFWRU�N�DQG�D�GHVLJQ�VWUHVV� ���PP

���

(;$03/( )RU�IDFWRU�N�VHH�6��6FKZDLJHUHU��³5RKUOHLWXQJHQ���7KHRULH�XQG�3UD[LV´��6SULQJHU�9HUODJ������
SDJH�����
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/�� 6WUHVV�OLPLWV

7KH�VWUHVV�OLPLWV�VKRXOG�EH�DV�IROORZV�

± �� ��DQG� ��VKRXOG�QRW�H[FHHG�����5W�����IRU�WKH�PDWHULDO�XQGHU�FRQVLGHUDWLRQ��UXQ�ZDOO��EUDQFK�ZDOO�
UHLQIRUFHPHQW���ZKHUH�5W�����LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH
�1�PP��

± �� �VKRXOG�EH�VPDOOHU�WKDQ�RU�HTXDO�WR����7KH�DUHDV�$S�DQG�$�DUH�VKRZQ�LQ�)LJXUH�/����$�FDQ�EH�FDOFXODWHG
ZLWKLQ�WKH�ERXQGDU\�OLQHV�LQGLFDWHG�LQ�WKLV�ILJXUH�

127( )RU�LUUHJXODU�VKDSHV��WKH�DUHDV�FDQ�EH�GHWHUPLQHG�E\�PHDVXUHPHQW��IRU�H[DPSOH��SODQLPHWU\���$V�WKH�ILJXUH
VKRZV��WKH�ORFDWLRQ�RI�WKH�ERXQGDU\�OLQHV�LV�GHWHUPLQHG�E\�WKH�GLDPHWHU�DQG�ZDOO�WKLFNQHVV�DW�WKH�ERXQGDU\�OLQHV�

:KHUH�ZDOO�WKLFNQHVV�GHFUHDVHV��SUHFLVH�ORFDWLRQ�RI�WKH�ERXQGDU\�OLQHV�LQ�)LJXUH�/���LV�SRVVLEOH�RQO\�E\�WULDO�DQG
HUURU��)RU�WKH�VDNH�RI�VLPSOLFLW\��KRZHYHU��LW�ZLOO�DOVR�VXIILFH�WR�GHWHUPLQH�WKH�ERXQGDU\�OLQHV�RQ�WKH�EDVLV�RI�WKH
PLQLPXP�GLDPHWHUV�DQG�WKLFNQHVVHV�RI�WKH�ZDOO�DQG�EUDQFK�

+�DQG�/�PHQWLRQHG�LQ�)LJXUH�/��E��FDQ�EH�FDOFXODWHG�ZLWK�WKH�IROORZLQJ�IRUPXODV�

( )
�

�L



����� 7'7+ +=

( )


L


 7'7/ +=

ZKHUH�

+ LV�WKH�KHLJKW�IRU�FDOFXODWLRQ�SXUSRVHV�LQ�PLOOLPHWUHV��PP��
/ LV�WKH�OHQJWK�IRU�FDOFXODWLRQ�SXUSRVHV�LQ�PLOOLPHWUHV�PP��
7�


 LV�WKH�ZDOO�WKLFNQHVV�RI�WKH�EUDQFK�LQ�PLOOLPHWUHV��PP��
'L��


 LV�WKH�LQWHUQDO�GLDPHWHU�RI�WKH�EUDQFK�LQ�PLOOLPHWUHV��PP��
7
 LV�WKH�ZDOO�WKLFNQHVV�RI�WKH�UXQ�SLSH�LQ�PLOOLPHWUHV��PP��
'L


 LV�WKH�LQWHUQDO�GLDPHWHU�RI�WKH�UXQ�SLSH�LQ�PLOOLPHWUHV��PP��

/�� 5HLQIRUFHPHQW

$OO�WKH�GLPHQVLRQV�XVHG�IRU�ZDOOV�DQG�UHLQIRUFHPHQWV�DUH�³IRUPXOD�VL]HV´��L�H��GLPHQVLRQV�LQ�DFFRUGDQFH�ZLWK
GUDZLQJV�RU�GLPHQVLRQ�WDEOHV�OHVV�DQ\�IDEULFDWLRQ�DOORZDQFHV��7KH�PDWHULDO�RI�WKH�UHLQIRUFHPHQW�VKRXOG�EH
HIIHFWLYHO\�ERQGHG�WR�WKH�ZDOO�

)LJXUH�/��D�
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)LJXUH�/��F�

)LJXUH�/��E�
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)LJXUH�/��G�

)LJXUH�/�����'HWHUPLQDWLRQ�RI�$�DQG�$S
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$QQH[�0��LQIRUPDWLYH�

:DOO�WKLFNQHVV�FDOFXODWLRQ�IRU�FDSV��GRPHG�HQGV�

0�� ,QWURGXFWLRQ

7KLV�DQQH[�SUHVHQWV�D�PHWKRG�IRU�WKH�FDOFXODWLRQ�RI�FDSV��GRPHG�HQGV���2WKHU�PHWKRGV�PD\�EH�XVHG�SURYLGHG
WKHUH�LV�D�VDIHW\�IDFWRU�RI�DW�OHDVW�����DJDLQVW�VLJQLILFDQW�JHQHUDO�VWUDLQ

(;$03/(�

±� ([SHULPHQWDO�GHWHUPLQDWLRQ�RI�WKH�GHVLJQ�SUHVVXUH�IURP�K\GUDXOLF�SURRI�WHVW�UHVXOWV�
±� )LQLWH�HOHPHQW�FRPSXWHU�PRGHOOLQJ�WR�FDOFXODWH�VWUHVVHV�DQG�VWUDLQV�

)RU�WKH�GHWHUPLQDWLRQ�RI�WKH�ZDOO�WKLFNQHVV�7�RI�D�VHPL�HOOLSVRLGDO�HQG��KHPLVSKHULFDO��WRULVSKHULFDO�DQG�HOOLSVRLGDO
HQGV�ZLWK�7�VPDOOHU�WKDQ�RU�HTXDO�WR����'�DQG�UL��JUHDWHU�WKDQ�RU�HTXDO�WR�����UL����WKH�VKDSH�RI�DQ�HOOLSVRLGDO�FDS�LV
DSSUR[LPDWHG�E\�D�WRULVSKHULFDO�HQG��7KH�IROORZLQJ�LQVLGH�GLDPHWHU�RI�NQXFNOH�LV�WKHUHIRUH�XVHG�LQ�WKH�ZDOO
WKLFNQHVV�HTXDWLRQV�IRU�WKH�NQXFNOH�DQG�GLVK�

( ) ( ) ßà
Þ

ÏÐ
Î +--+-= �

��
�
�PLQ�L ����

�

�
NNN7'U

ZKHUH�

7PLQ LV�WKH�PLQLPXP�FDOFXODWHG�WKLFNQHVV�DIWHU�GLVKLQJ��LQ�PLOOLPHWUHV�
' LV�WKH�RXWVLGH�GLDPHWHU�RI�WKH�HQG��LQ�PLOOLPHWUHV�
UL� LV�WKH�LQVLGH�GLDPHWHU�RI�WKH�NQXFNOH��LQ�PLOOLPHWUHV�

( ) ( ) ßà
Þ

ÏÐ
Î +--+-= �

��
�
�PLQ

�
�L ����

�

�
NNN7'

N
U

ZKHUH�

UL� LV�WKH�LQVLGH�GLDPHWHU�RI�WKH�GLVKHG�FHQWUDO�SDUW��LQ�PLOOLPHWUHV�LQ�ZKLFK��VHH�)LJXUH�0����

( )
PLQ

PLQH
� �

�

7'

7K
N

-
-

=

ZKHUH�

KH LV�WKH�RXWVLGH�KHDG�KHLJKW��LQ�PLOOLPHWUHV�

)LJXUH�0�����.QXFNOH�DQG�GLVK

Li
ce

ns
ed

 C
op

y:
 :F

U
LL

N
A

M
E

, :
 D

A
T

E
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



3DJH���
(1����������

��%6,��������

0�� 0LQLPXP�ZDOO�WKLFNQHVV

7KH�ZDOO�WKLFNQHVV�DW�WKH�NQXFNOH�DQG�WKH�GLVKHG�FHQWUDO�SDUW�VKRXOG�QRW�EH�OHVV�WKDQ���PP��7KH�GLVKHG�FHQWUDO
SDUW�VKRXOG�QRW�EH�WKLQQHU�WKDQ�WKH�UHTXLUHG�WKLFNQHVV�RI�WKH�NQXFNOH��EXW�PD\�EH�WKLFNHU�

0���� &DOFXODWLRQ�RI�ZDOO�WKLFNQHVV�LQ�WKH�NQXFNOH�UHJLRQ�IRU�SUHVVXUH�ORDGLQJ

7KH�PLQLPXP�ZDOO�WKLFNQHVV�7PLQ�LV�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�WKH�H[SUHVVLRQ�EHORZ�

s�
��

PLQ ��&

&&''3
7

���
=

LQ�ZKLFK�

'3 LV�WKH�GHVLJQ�SUHVVXUH��LQ�EDU�
LV�WKH�QRPLQDO�GHVLJQ�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���

&� VHH�WKH�IROORZLQJ�
&� VHH�WKH�IROORZLQJ�
&� LV�WKH�ORZHU�RI�»&��DQG���

XVLQJ�IRU�WKH�GHVLJQ�VWUHVV� � �5W����

ZKHUH�
5W�����LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP

���

)DFWRUV�&��DQG�&��GHSHQG�RQ�WKH�ZDOO�WKLFNQHVV��7�LV�GHWHUPLQHG�E\�WULDO�DQG�HUURU��

( )( )L��L�L ����������OJ��������
�

�L

�L �������������IRU U7UU&
U

U --=��

(;$03/(��

(;$03/(��
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0���� &DOFXODWLRQ�RI�WKH�ZDOO�WKLFNQHVV�LQ�WKH�GLVKHG�FHQWUDO�SDUW�IRU�SUHVVXUH�ORDGLQJ

7KH�PLQLPXP�ZDOO�WKLFNQHVV�7�LV�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�WKH�IROORZLQJ�H[SUHVVLRQ�

'3

U'3
7

-
�

=
s��

� �L
PLQ

XVLQJ�IRU�WKH�GHVLJQ�VWUHVV� � �����5W�����

0�� ([SODQDWLRQ�VWUHQJWK�RI�WKH�NQXFNOH

%HQGLQJ�DQG�SHDN�VWUHVVHV�RFFXU�DW�DQG�QHDU�WKH�NQXFNOH�RI�D�KHDG��LQ�DGGLWLRQ�WR�PHPEUDQH�VWUHVVHV��7KH
IROORZLQJ�FRQGLWLRQV�DSSO\�

± WKH�PHPEUDQH�VWUHVVHV�VKRXOG�EH�OLPLWHG�WR�SUHYHQW�RYHUDOO�SODVWLF�GHIRUPDWLRQ�
± LW�LV�DFFHSWDEOH�IRU�WKH�FRPELQHG�PHPEUDQH�DQG�EHQGLQJ�VWUHVVHV�WR�H[FHHG�WKH�\LHOG�VWUHVV�RQFH��WKLV

FDXVHV�QR�RYHUDOO�GHIRUPDWLRQ�RI�WKH�YHVVHO�DQG��E\�UHOLHYLQJ�VWUHVVHV��SURGXFHV�D�FRPSHQVDWLQJ�UHVLGXDO
VWUHVV�V\VWHP��WKH�FULWHULRQ�LV�QRW�WKHUHIRUH�WKH�DEVROXWH�PDJQLWXGH�RI�WKH�VWUHVV��EXW�WKH�VWUHVV�UDQJH��,I�WKLV
LV�UHVWULFWHG�WR�WZLFH�WKH�\LHOG�VWUHVV���ORFDO��SODVWLF�GHIRUPDWLRQ�ZLOO�QRW�RFFXU�PRUH�WKDQ�RQFH�

7KH�VWUHVV�UDQJH� H�LV�GHWHUPLQHG�E\�

7

&&''3

��
��

H
���

=s

+HUH�PHPEUDQH�DQG�EHQGLQJ�VWUHVVHV�KDYH�EHHQ�LQFRUSRUDWHG�LQWR�&���WKH�ORFDO�SHDN�VWUHVV�KDV�EHHQ
LQFRUSRUDWHG�LQWR�&��

$W�D�ORZ�&���WKH�PHPEUDQH�VWUHVV�SUHGRPLQDWHV�DQG�WKH�ILUVW�GHVLJQ�FRQGLWLRQ�LV�WKHUHIRUH�GHFLVLYH��$W�D�KLJK�&��
WKH�EHQGLQJ�VWUHVV�SUHGRPLQDWHV�DQG�WKH�VHFRQG�FRQGLWLRQ�LV�WKHUHIRUH�GHFLVLYH�

&RPELQHG��WKH�GHVLJQ�VWUHVV�I�LV�WDNHQ�DV�IROORZV�

������� � WW 5&5 �=s

7KH�YDOXHV�IRU�&��LQ�WKH�DERYH�HTXDWLRQ�IRU�WKH�UDQJH�LQGLFDWHG�DUH�EDVHG�RQ�WKH�UHVXOWV�RI�VWUHVV�PHDVXUHPHQWV
RQ�GLVKHG�FDSV�SXEOLVKHG�LQ�

:�%��&DUOVRQ��-�'��0F.HDQ��³&\OLQGULFDO�SUHVVXUH�YHVVHOV��VWUHVV�V\VWHPV�LQ�SODLQ�F\OLQGULFDO�VKHOOV�DQG�LQ�SODLQ
DQG�SLHUFHG�GUXPKHDGV´��3URFHHGLQJV�RI�WKH�,QVWLWXWH�RI�0HFKDQLFDO�(QJLQHHUV������������������SS����������

,Q�WKLV�UDQJH��WKH�NQXFNOH�WR�GLVK�WUDQVLWLRQ�LV�GHFLVLYH�

)RU�

( )KHPLVSKHUH���
�L
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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.
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