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National foreword

This British Standard was published by BSI. It is the UK implementation of  
EN 12056-3:2000. It supersedes BS 6367:1983 which is withdrawn.
The UK participation in its preparation was entrusted by Technical Committee 
B/505, Wastewater engineering, to Subcommittee B/505/21, Roof drainage  
and sanitary pipework. Subcommittee B/505/21 was disbanded  
on 2 November 2000 and so Technical Committee B/505 assumes 
responsibility for this work.
A list of organizations represented on the technical committee can be obtained 
on request to its secretary.
In March 2007, Technical Committee B/505 introduced an amendment to 
BS EN 12056-3:2000 to delete National Annex NF. This annex is replaced by 
the test method given in BS 8490:2007, Annex B.
The remaining national annexes are an informative element of this standard 
and contain information provided to support easier implementation of 
EN 12056-3:2000 in the United Kingdom, within the framework envisaged by 
the scope of that standard. The remaining national annexes constitute a 
revision of those parts of BS 6367:1983 that were not otherwise superseded by 
BS EN 12056-3:2000. However, users are reminded that only the normative 
elements of the adopted European Standard set out the provisions to which it 
is necessary to conform in order to form part of a trade description when citing 
this British Standard by number or when compliance with it is claimed.
This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.
Additional information
It is recognized that Figure 2, Figure 3, Figure 4 and Figure 11, along with the 
logic diagrams contained in Annex D, are of poor quality. This has been 
reported to CEN in a proposal to correct them in the English language version 
of EN 12056-3:2000.
Until the standard is corrected, which BSI is not authorized to do, it is strongly 
recommended that these figures be used with care.
Textual errors
The textual errors set out below were discovered when the English language 
version of EN 12056-3:2000 was adopted as the national standard. They have 
been reported to CEN in a proposal to amend the text of the European 
Standard.

— Note 1 to Figure 8 should refer to Table 8, rather than Table 7.
— Note 3 to Figure 8 should refer to Table 8, rather than Table 7.

Compliance with a British Standard cannot confer immunity from 
legal obligations. 

Amendments issued since publication

Amd. No. Date Comments

17041 30 March 2007 Deletion of National Annex NF and revision 
of national foreword
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WKH�WHFKQLFDO�GRFXPHQWV�OLVWHG�LQ�$QQH[�%�

© BSI 2007

Full document details: BS EN 12056-3:2000

http://www.avadocuments.com/doc/bs-en-12056-3-2000
http://www.avadocuments.com/doc/bs-en-12056-3-2000


3DJH��
(1�������������

� 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��������� *UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV
3DUW����*HQHUDO�DQG�SHUIRUPDQFH�UHTXLUHPHQWV

(1��������� *UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV
3DUW����6DQLWDU\�SLSHZRUN��OD\RXW�DQG�FDOFXODWLRQ

(1�������� *UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV
3DUW����,QVWDOODWLRQ�DQG�WHVWLQJ��LQVWUXFWLRQV�IRU�RSHUDWLRQ��PDLQWHQDQFH�DQG
XVH

© BSI 2007

Full document details: BS EN 12056-3:2000

http://www.avadocuments.com/doc/bs-en-12056-3-2000
http://www.avadocuments.com/doc/bs-en-12056-3-2000


3DJH��
(1�������������

� 'HILQLWLRQV�DQG�V\PEROV

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

������ JXWWHU�DQJOH
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WRWDO�GHSWK�RI�JXWWHU�PLQXV�WKH�GHVLJQHG�ZDWHU�GHSWK

������ ORQJ�JXWWHU
JXWWHU�ZKRVH�GUDLQDJH�OHQJWK�LV�JUHDWHU�WKDQ����WLPHV�LWV�GHVLJQ�ZDWHU�GHSWK

������ URRI�GUDLQDJH�RI�EXLOGLQJV
DOO�SLSHZRUN�DQG�ILWWLQJV�RXWVLGH�DQG�LQVLGH��IL[HG�WR�RU�SDVVLQJ�WKURXJK�WKH�EXLOGLQJ�VWUXFWXUH�
LQFOXGLQJ�GUDLQV�EHORZ�WKH�EXLOGLQJ��WR�WKH�SRLQW�RI�FRQQHFWLRQ�WR�WKH�EXULHG�GUDLQ�DGMDFHQW�WR�WKH
EXLOGLQJ��XVHG�WR�UHPRYH�SUHFLSLWDWLRQ�IURP�D�URRI���6HH�6FRSH�RI�(1����������

������ VKRUW�JXWWHU
JXWWHU�ZKRVH�GUDLQDJH�OHQJWK�LV�QRW�JUHDWHU�WKDQ����WLPHV�LWV�GHVLJQ�ZDWHU�GHSWK

������� VLSKRQLF�GUDLQDJH�V\VWHP
GUDLQDJH�V\VWHP�LQ�ZKLFK�WKH�RXWOHWV�DQG�SLSHZRUN�HQDEOH�WKH�V\VWHP�WR�IORZ�FRPSOHWHO\�IXOO�XQGHU
GHVLJQ�FRQGLWLRQV�DQG�PDNH�XVH�RI�WKH�WRWDO�KHDG�DYDLODEOH�EHWZHHQ�WKH�RXWOHWV�DQG�WKH�GLVFKDUJH
SRLQW

������� VSLOORYHU�OHYHO
OHYHO�DW�ZKLFK�ZDWHU�ZLOO�RYHUIORZ�WKH�JXWWHU
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��� 6\PEROV

)RU�WKH�SXUSRVHV�RI�WKLV�(XURSHDQ�6WDQGDUG��WKH�IROORZLQJ�V\PEROV�KDYH�EHHQ�XVHG�

6\PERO 'HVFULSWLRQ 8QLW 7H[W
UHIHUHQFH

$ HIIHFWLYH�URRI�DUHD P� 7DEOH��

$( IXOO�FURVV�VHFWLRQDO�DUHD�RI�JXWWHU PP� �����

$: FURVV�VHFWLRQDO�DUHD�RI�WKH�JXWWHU�EHORZ�WKH�IUHHERDUG PP� �����

$2 SODQ�DUHD�RI�D�JXWWHU�RXWOHW PP� )LJXUH��

%5 ZLGWK�RI�URRI�IURP�JXWWHU�WR�ULGJH P )LJXUH��

& UXQRII�FRHIILFLHQW GLPHQVLRQOHVV ���

GL LQWHUQDO�GLDPHWHU�RI�SLSH PP 7DEOH��

' HIIHFWLYH�GLDPHWHU�RI�D�JXWWHU�RXWOHW PP )LJXUH��

'2 DFWXDO�GLDPHWHU�RI�D�JXWWHU�RXWOHW PP )LJXUH��

I ILOOLQJ� GHJUHH� RI� UDLQZDWHU� SLSH� ZKLFK� LV� HTXDO� WR� WKH
SURSRUWLRQ�RI�FURVV�VHFWLRQ�RI�UDLQZDWHU�SLSH�ILOOHG�ZLWK
ZDWHU

GLPHQVLRQOHVV 7DEOH��

)G GHSWK�IDFWRU GLPHQVLRQOHVV )LJXUH��

)K RXWOHW�KHDG�IDFWRU GLPHQVLRQOHVV )LJXUH���

)/ FDSDFLW\�IDFWRU�IRU�ORQJ�DQG�VORSLQJ�JXWWHUV GLPHQVLRQOHVV 7DEOH��

)V VKDSH�IDFWRU GLPHQVLRQOHVV )LJXUH��

K KHDG�DW�RXWOHW PP 7DEOH��

+5 KHLJKW�RI�URRI�IURP�JXWWHU�WR�ULGJH P )LJXUH��

KG ZDWHU�GHSWK�LQ�GUDLQ PP DQQH[�&

L SLSH�RU�JXWWHU�JUDGLHQW GLPHQVLRQOHVV DQQH[�&

NE HIIHFWLYH�SLSH�URXJKQHVV PP 7DEOH��

N2 RXWOHW�FRHIILFLHQW GLPHQVLRQOHVV 7DEOH��

/ GUDLQDJH� OHQJWK� RI� JXWWHU�� L�H�� OHQJWK� RI� JXWWHU� IURP� D
VWRS�HQG�WR�DQ�RXWOHW�RU�KDOI�WKH�GLVWDQFH�EHWZHHQ�WZR
DGMDFHQW�RXWOHWV

PP 7DEOH��

/5 OHQJWK�RI�URRI�WR�EH�GUDLQHG P )LJXUH��

/6 OHQJWK�RI�VXPS PP )LJXUH���

/. OHQJWK�RI�WDSHU�RI�D�JXWWHU�RXWOHW PP )LJXUH��

/: OHQJWK�RI�ZHLU�RYHU�ZKLFK�ZDWHU�FDQ�IORZ PP ������DQG
)LJXUH���

4 UDWH�RI�IORZ�RI�ZDWHU O�V ���

4G GUDLQ�FDSDFLW\ O�V DQQH[�&

4/ GHVLJQ�FDSDFLW\�RI��VKRUW��JXWWHU��ODLG�OHYHO O�V �����

41 QRPLQDO�FDSDFLW\�RI�JXWWHU O�V �����

42 WRWDO�IORZ�WR�DQ�RXWOHW��FDOFXODWHG�RQ�DUHD�GUDLQHG
�PXOWLSOLHG�E\�WKH�UDLQIDOO�LQWHQVLW\�

O�V 7DEOH��
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6\PERO 'HVFULSWLRQ 8QLW 7H[W
UHIHUHQFH

45:3 FDSDFLW\�RI�D�UDLQZDWHU�SLSH O�V 7DEOH��

46( FDSDFLW\�RI�DQ�HTXLYDOHQW�VTXDUH�HDYHV�JXWWHU O�V ������DQG
)LJXUH��

469 FDSDFLW\� RI� DQ� HTXLYDOHQW� VTXDUH� YDOOH\� RU� SDUDSHW
JXWWHU

O�V �����

5 LV�WKH�UDGLXV�RI�D�JXWWHU�RXWOHW PP )LJXUH��

U UDLQIDOO�LQWHQVLW\ O��V¼P�� ���

6 ZLGWK�RI�JXWWHU�DW�VROH PP )LJXUH��

7 ZLGWK�RI�JXWWHU�DW�GHVLJQDWHG�ZDWHU�OLQH PP )LJXUH��

75 GLVWDQFH�IURP�JXWWHU�WR�ULGJH�PHDVXUHG�DORQJ�WKH�URRI P )LJXUH��

3 ZHWWHG�SHULPHWHU PP DQQH[�$

Y IORZ�YHORFLW\ P�V DQQH[�&

: GHVLJQ�ZDWHU�GHSWK PP )LJXUH��

= WRWDO� GHSWK� RI� JXWWHU� WR� VSLOORYHU� OHYHO�� LQFOXGLQJ
IUHHERDUG

PP )LJXUH��

n NLQHPDWLF�YLVFRVLW\�RI�ZDWHU P��V DQQH[�&

� 5XQRII�FDOFXODWLRQV

��� 4XDQWLW\�RI�UDLQZDWHU�UXQRII

7KH�UDWH�RI�IORZ�RI�UDLQZDWHU�WR�EH�GUDLQHG�DZD\�IURP�D�URRI�XQGHU�VWHDG\�VWDWH�FRQGLWLRQV�VKDOO�EH
FDOFXODWHG�IURP�HTXDWLRQ���

�4� �U�¼�$�¼�& ����������

ZKHUH

4 LV�WKH�UDWH�RI�IORZ�RI�ZDWHU��LQ�OLWUHV�SHU�VHFRQG��O�V��
U LV�WKH�UDLQIDOO�LQWHQVLW\��LQ�OLWUHV�SHU�VHFRQG�SHU�VTXDUH�PHWUH�>O��V�¼�Pð�@�
$ LV�WKH�HIIHFWLYH�URRI�DUHD��LQ�VTXDUH�PHWUHV��Pð��
& LV�D�UXQRII�FRHIILFLHQW��WDNHQ�DV�����XQOHVV�QDWLRQDO�DQG�ORFDO�UHJXODWLRQV�DQG

SUDFWLFH�VWDWH�RWKHUZLVH���GLPHQVLRQOHVV�
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3DJH��
(1�������������

��� 5DLQIDOO�LQWHQVLW\��U

����� :KHUH�WKHUH�LV�DGHTXDWH�VWDWLVWLFDO�UDLQIDOO�GDWD�UHODWHG�WR�WKH�IUHTXHQF\�RI�UHFXUUHQFH�RI�VWRUPV�RI
VSHFLILF�LQWHQVLW\�DQG�GXUDWLRQ��WKH�UDLQIDOO�LQWHQVLW\��U��XVHG�LQ�HTXDWLRQ���VKDOO�EH�FKRVHQ�ZLWK�GXH
UHJDUG�WR�WKH�QDWXUH�DQG�XVH�RI�WKH�EXLOGLQJ�DQG�DSSURSULDWH�WR�WKH�GHJUHH�RI�ULVN�WKDW�FDQ�EH
DFFHSWHG���:KHUH�VWDWLVWLFDO�UDLQIDOO�GDWD�LV�XVHG��FODXVH�������VKDOO�QRW�DSSO\�

����� :KHUH�VWDWLVWLFDO�UDLQIDOO�GDWD�GRHV�QRW�H[LVW��D�PLQLPXP�UDLQIDOO�LQWHQVLW\�XVHG�DV�D�EDVLV�IRU�GHVLJQ
VKDOO�EH�FKRVHQ�IURP�WKH�LQWHQVLWLHV�OLVWHG�LQ�7DEOH����DSSURSULDWH�WR�WKH�FOLPDWH�DW�WKH�ORFDWLRQ�RI�WKH
EXLOGLQJ�DQG�LQ�DFFRUGDQFH�ZLWK�QDWLRQDO�DQG�ORFDO�UHJXODWLRQV�DQG�SUDFWLFH���7KH�PLQLPXP�UDLQIDOO
LQWHQVLW\�VKDOO�EH�PXOWLSOLHG�E\�D�ULVN�IDFWRU�JLYHQ�LQ�7DEOH���WR�JLYH�WKH�UDLQIDOO�LQWHQVLW\��U��WR�EH�XVHG
LQ�HTXDWLRQ����XQOHVV�QDWLRQDO�DQG�ORFDO�UHJXODWLRQV�DQG�SUDFWLFH�VWDWH�RWKHUZLVH�

7DEOH���²�5DLQIDOO�LQWHQVLW\�UDWHV

5DLQIDOO�LQWHQVLW\
O��V�¼�P��
�����
�����
�����
�����
�����
�����
�����
�����

7DEOH���²�5LVN�IDFWRUV

6LWXDWLRQ 5LVN
IDFWRU

(DYHV�JXWWHUV ���

(DYHV�JXWWHUV�ZKHUH�ZDWHU�RYHUIORZLQJ�ZRXOG�FDXVH�SDUWLFXODU�LQFRQYHQLHQFH��H�J�
RYHU�HQWUDQFHV�WR�SXEOLF�EXLOGLQJV ���

1RQ�HDYHV�JXWWHUV�DQG�LQ�DOO�RWKHU�FLUFXPVWDQFHV�ZKHUH�DEQRUPDOO\�KHDY\�UDLQ�RU
EORFNDJH�LQ�WKH�URRI�GUDLQDJH�V\VWHP�FRXOG�FDXVH�ZDWHU�WR�VSLOORYHU�LQWR�WKH
EXLOGLQJ

���

)RU�QRQ�HDYHV�JXWWHUV�LQ�EXLOGLQJV�ZKHUH�DQ�H[FHSWLRQDO�GHJUHH�RI�SURWHFWLRQ�LV
QHFHVVDU\��H�J�

��� KRVSLWDO�RSHUDWLQJ�WKHDWUHV
��� FULWLFDO�FRPPXQLFDWLRQV�IDFLOLWLHV
��� VWRUDJH�IRU�VXEVWDQFHV�WKDW�JLYH�RII�WR[LF�RU�IODPPDEOH�IXPHV�ZKHQ�ZHW
��� EXLOGLQJV�KRXVLQJ�RXWVWDQGLQJ�ZRUNV�RI�DUW

���
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3DJH���
(1�������������

��� (IIHFWLYH�URRI�DUHD��$

����� 1R�DOORZDQFH�VKDOO�EH�PDGH�IRU�WKH�HIIHFWV�RI�ZLQG�ZKHQ�FDOFXODWLQJ�WKH�HIIHFWLYH�URRI�DUHD��XQOHVV
QDWLRQDO�DQG�ORFDO�UHJXODWLRQV�DQG�SUDFWLFH�VWDWH�RWKHUZLVH�

����� :KHUH�QR�DOORZDQFH�LV�PDGH�IRU�ZLQG��WKH�HIIHFWLYH�URRI�DUHD�VKDOO�EH�FDOFXODWHG�IURP�HTXDWLRQ�����

$� �/5��¼�%5 ���

ZKHUH

$� LV�WKH�HIIHFWLYH�URRI�DUHD��LQ�VTXDUH�PHWUHV��Pð��
/5� LV�WKH�OHQJWK�RI�URRI�WR�EH�GUDLQHG��VHH�)LJXUH�����LQ�PHWUHV��P��
%5 LV�WKH�ZLGWK�RI�URRI�IURP�JXWWHU�WR�ULGJH��VHH�)LJXUH�����LQ�PHWUHV��P��

����� :KHUH�DOORZDQFH�LV�PDGH�IRU�ZLQG��WKH�HIIHFWLYH�URRI�DUHD�VKDOO�EH�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�D
PHWKRG�VHOHFWHG�IURP�7DEOH���

����� ,Q�DUHDV�ZKHUH�ZLQG�LV�WDNHQ�LQWR�DFFRXQW�LQ�UDLQIDOO�FDOFXODWLRQV��ZKHUH�UDLQ�GULYHQ�DJDLQVW�D�ZDOO�E\
WKH�ZLQG�FDQ�UXQ�GRZQ�RQWR�WKH�URRI�RU�LQWR�D�JXWWHU������RI�WKH�DUHD�RI�WKH�ZDOO�VKDOO�EH�DGGHG�WR�WKH
HIIHFWLYH�DUHD�RI�WKH�URRI�

7DEOH���²�(IIHFWLYH�LPSHUPHDEOH�URRI�DUHD

$OORZDQFH�WR�EH�PDGH�IRU�WKH�HIIHFW�RI
ZLQG

(IIHFWLYH�LPSHUPHDEOH�URRI�DUHD��$
P�

:LQG�GULYHQ�UDLQ����R�WR�YHUWLFDO
Ü
Ý

Û
Ì
Í

Ë +¼=
�
5

55
+

%/$

5DLQ�SHUSHQGLFXODU�WR�URRI��L�H��VXUIDFH�DUHD�RI
URRI�XVHG�

$� �/5�¼�75

127(6�
/5 LV�WKH�OHQJWK�RI�URRI�WR�EH�GUDLQHG��LQ�PHWUHV��P��
%5 LV�WKH�SODQ�ZLGWK�RI�URRI�IURP�JXWWHU�WR�ULGJH��LQ�PHWUHV��P��
+5 LV�WKH�KHLJKW�RI�URRI�IURP�JXWWHU�WR�ULGJH��LQ�PHWUHV��P��
75 LV�WKH�GLVWDQFH�IURP�JXWWHU�WR�ULGJH�PHDVXUHG�DORQJ�WKH�URRI��LQ�PHWUHV��P��
$ LV�WKH�HIIHFWLYH�LPSHUPHDEOH�URRI�DUHD��LQ�VTXDUH�PHWUHV��Pð��

)LJXUH���LOOXVWUDWHV�WKHVH�GLPHQVLRQV�
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3DJH���
(1�������������

)LJXUH���²�5RRI�GLPHQVLRQV

� +\GUDXOLF�GHVLJQ

��� (DYHV�JXWWHUV

����� *XWWHUV�PD\�EH�ODLG�OHYHO�RU�WR�D�JUDGLHQW��XQOHVV�VWDWHG�RWKHUZLVH�E\�ORFDO�RU�QDWLRQDO�UHJXODWLRQ���$
JXWWHU�ODLG�WR�D�QRPLQDO�JUDGLHQW�RI���PP�P�RU�OHVV��UHIHUUHG�WR�DV�´QRPLQDOO\�OHYHO´��VKDOO�EH
GHVLJQHG�DV�D�OHYHO�JXWWHU�

����� )RU�HDYHV�JXWWHUV�RI�VHPL�FLUFXODU�DQG�VLPLODU�VKDSH��GHVLJQHG�DV�OHYHO�DQG�ZLWK�RXWOHWV�FDSDEOH�RI
DOORZLQJ�IUHH�GLVFKDUJH��WKH�FDSDFLW\�VKDOO�EH�FDOFXODWHG�XVLQJ�LWV�FURVV�VHFWLRQDO�DUHD�DQG�VKDSH�
IURP�HTXDWLRQ�����

4/��� �������¼�41 ���

ZKHUH

4/ LV�WKH�GHVLJQ�FDSDFLW\�RI��VKRUW��JXWWHU��VHH��������ODLG�OHYHO��LQ�OLWUHV�SHU�VHFRQG��O�V��
��� LV�D�IDFWRU�RI�VDIHW\��GLPHQVLRQOHVV�
41 LV�WKH�QRPLQDO�FDSDFLW\�RI�WKH�JXWWHU��FDOFXODWHG�DV

�����¼������¼�$(
������RU�GHWHUPLQHG�E\�WHVW��LQ�OLWUHV�SHU�VHFRQG��O�V��

$( LV�WKH�IXOO�FURVV�VHFWLRQDO�DUHD�RI�JXWWHU��LQ�VTXDUH�PLOOLPHWUHV��PPð��

127(���
7KH�IXOO�FURVV�VHFWLRQDO�DUHD�RI�D�JXWWHU�LV�WKH�DUHD�RI�WKH�FURVV�VHFWLRQ�EHORZ�VSLOORYHU�OHYHO�
DV�LOOXVWUDWHG�LQ�)LJXUH���

127(���
)RU�FRQYHQLHQFH��WKH�YDULDWLRQ�RI�41�ZLWK�$(�LV�VKRZQ�LQ�)LJXUH���
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3DJH���
(1�������������

��LQGLFDWHV�IXOO�FURVV�VHFWLRQDO�DUHD

D���VHPL�FLUFXODU�DQG�VLPLODU�VKDSH�JXWWHUV��������������������E���WUDSH]RLGDO�JXWWHUV

)LJXUH���²�,OOXVWUDWLRQV�RI�IXOO�FURVV�VHFWLRQDO�DUHD�RI�JXWWHUV

����� 7KH�FDSDFLW\�RI�D�JXWWHU�RI�VHPL�FLUFXODU�RU�VLPLODU�VKDSH�ZKHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�$
PD\�EH�VXEVWLWXWHG�IRU�FDOFXODWHG�YDOXHV�RI�41���41�GHWHUPLQHG�E\�WHVW�VKDOO�EH�PXOWLSOLHG�E\�D�VDIHW\
IDFWRU�RI�����WR�JLYH�4/�XVHG�IRU�GHVLJQ�SXUSRVHV�

������ )RU�HDYHV�JXWWHUV�RI�UHFWDQJXODU��WUDSH]RLGDO�DQG�VLPLODU�VKDSHV��VHH�)LJXUH�����GHVLJQHG�DV�OHYHO
DQG�ZLWK�RXWOHWV�FDSDEOH�RI�DOORZLQJ�IUHH�GLVFKDUJH��WKH�FDSDFLW\�VKDOO�EH�FDOFXODWHG�IURP��HTXDWLRQ
����

4/� �����¼�41 ���

ZKHUH
4/ LV�WKH�GHVLJQ�FDSDFLW\�RI��VKRUW��JXWWHU��VHH��������ODLG�OHYHO��LQ�OLWUHV�SHU�VHFRQG��O�V��
��� LV�WKH�IDFWRU�RI�VDIHW\��GLPHQVLRQOHVV�
41 LV�WKH�QRPLQDO�FDSDFLW\�RI�WKH�JXWWHU��FDOFXODWHG�DV�46(�¼�)G�¼�)V�RU�GHWHUPLQHG�E\

WHVW��LQ�OLWUHV�SHU�VHFRQG��O�V��
46( LV�WKH�FDSDFLW\�RI�DQ�HTXLYDOHQW�VTXDUH�HDYHV�JXWWHU��FDOFXODWHG�DV

������[������¼$(
������LQ�OLWUHV�SHU�VHFRQG��O�V��

$( LV�WKH�IXOO�FURVV�VHFWLRQDO�DUHD�RI�JXWWHU��LQ�VTXDUH�PLOOLPHWUHV��PPð��
)G LV�WKH�GHSWK�IDFWRU��GHWHUPLQHG�IURP�)LJXUH����GLPHQVLRQOHVV�
)V LV�WKH�VKDSH�IDFWRU��GHWHUPLQHG�IURP�)LJXUH����GLPHQVLRQOHVV�

127(���
7KH�IXOO�FURVV�VHFWLRQDO�DUHD�RI�D�JXWWHU�LV�WKH�DUHD�RI�WKH�FURVV�VHFWLRQ�EHORZ�VSLOORYHU�OHYHO�
DV�LOOXVWUDWHG�LQ�)LJXUH���

127(���
)RU�FRQYHQLHQFH��WKH�YDULDWLRQ�RI�46(�ZLWK�$(�LV�VKRZQ�LQ�)LJXUH���

127(���
)LJXUH���LOOXVWUDWHV�WKH�VKDSHV�DQG�GLPHQVLRQV�RI�JXWWHUV�WR�ZKLFK�)LJXUHV���������DQG���
DSSO\�
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3DJH���
(1�������������

���VTXDUH�JXWWHU D��&DSDFLW\�41�RU�46(�LQ�O�V
���VHPL�FLUFXODU�JXWWHU E��&URVV�VHFWLRQDO�DUHD�$(�LQ�PPð

)LJXUH���²�&DSDFLW\�RI�HDYHV�JXWWHUV

����� 7KH�FDSDFLW\�RI�D�JXWWHU�RI�UHFWDQJXODU��WUDSH]RLGDO�DQG�VLPLODU�VKDSHV�ZKHQ�WHVWHG�LQ�DFFRUGDQFH
ZLWK�DQQH[�$�PD\�EH�VXEVWLWXWHG�IRU�FDOFXODWHG�YDOXHV�RI�41���41�GHWHUPLQHG�E\�WHVW�VKDOO�EH
PXOWLSOLHG�E\�D�VDIHW\�IDFWRU�RI�����WR�JLYH�4/�XVHG�IRU�GHVLJQ�SXUSRVHV�

����� $�JXWWHU�VKDOO�EH�FRQVLGHUHG�WR�EH�K\GUDXOLFDOO\��VKRUW��LI�LWV�OHQJWK��/���VHH�7DEOH����LV�QRW�JUHDWHU
WKDQ����WLPHV�WKH�GHVLJQ�GHSWK�RI�ZDWHU��:����VHH�)LJXUH����ZKLFK�LQ�WKH�FDVH�RI�DQ�HDYHV�JXWWHU�LV
HTXDO�WR�LWV�RYHUDOO�GHSWK�WR�VSLOORYHU���)RU�VORSLQJ�RU�OHYHO�JXWWHUV�WKDW�H[FHHG�WKLV�OLPLW��WKH�GHVLJQ
FDSDFLW\�4/�IURP�������RU�������VKDOO�EH�PXOWLSOLHG�E\�WKH�DSSURSULDWH�FDSDFLW\�IDFWRU��)/��IURP
7DEOH����L�H��WKH�JXWWHU�FDSDFLW\�LV�4/�¼�)/�

����� 7KH�FDSDFLW\�IDFWRUV��)/��IRU�VORSLQJ�JXWWHUV�JLYHQ�LQ�7DEOH���DUH�RQO\�DSSOLFDEOH�LI�HDFK�VHFWLRQ�RI
JXWWHU�LQ�D�FRQWLQXRXV�OHQJWK�KDV�D�GRZQZDUG�VORSH�WRZDUGV�WKH�RXWOHW�WKDW�GUDLQV�LW���,I�D�JXWWHU�ZLWK
D�FRQWLQXRXV�VORSH�KDV�PRUH�WKDQ�RQH�RXWOHW��WKH�LQFUHDVH�LQ�FDSDFLW\�RI�D�OHQJWK�ZLWK�D�IDYRXUDEOH
VORSH�ZLOO�EH�DSSUR[LPDWHO\�EDODQFHG�E\�WKH�GHFUHDVH�LQ�FDSDFLW\�RI�D�OHQJWK�ZLWK�DQ�DGYHUVH�VORSH�
,Q�VXFK�FDVHV��DOO�JXWWHU�OHQJWKV�VKDOO�EH�GHVLJQHG�DV�WKRXJK�WKH\�ZHUH�QRPLQDOO\�OHYHO�

����� 9DOXHV�RI�JXWWHU�GHVLJQ�FDSDFLW\��4/��REWDLQHG�IURP�������RU��������VKDOO�EH�PXOWLSOLHG�E\�D�UHGXFWLRQ
IDFWRU�RI������ZKHUH�D�JXWWHU�OHQJWK�FRQWDLQV�RQH�RU�PRUH�JXWWHU�DQJOHV�JUHDWHU�WKDQ�������$QJOHV
VKRXOG�EH�DYRLGHG�FORVH�WR�DQ�RXWOHW�
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3DJH���
(1�������������

��� 9DOOH\��DQG�SDUDSHW�JXWWHUV

����� 9DOOH\�DQG�SDUDSHW�JXWWHUV�PD\�EH�ODLG�OHYHO�RU�WR�D�JUDGLHQW��XQOHVV�VWDWHG�RWKHUZLVH�E\�ORFDO�DQG
QDWLRQDO�UHJXODWLRQ�DQG�SUDFWLFH���$�JXWWHU�ODLG�WR�D�QRPLQDO�JUDGLHQW�RI���PP�P�RU�OHVV��UHIHUUHG�WR�DV
³QRPLQDOO\�OHYHO´��VKDOO�EH�GHVLJQHG�DV�D�OHYHO�JXWWHU�

����� 7KH�PLQLPXP�IUHHERDUG�DW�WKH�XSVWUHDP�HQG�RI�D�YDOOH\�RU�SDUDSHW�JXWWHU�VKDOO�EH�QRW�OHVV�WKDQ�WKH
GLPHQVLRQ�JLYHQ�LQ�7DEOH�����$ERYH�WKH�ZDWHU�OLQH��WKH�VLGHV�RI�WKH�JXWWHU�DUH�QRW�UHTXLUHG�WR�FRQWLQXH
DW�WKH�VDPH�VORSH�DV�EHORZ�WKH�ZDWHU�OLQH�EXW�VKDOO�QRW�VORSH�VKDUSO\�LQZDUGV��VHH�)LJXUH����

7DEOH���²�0LQLPXP�IUHHERDUG�IRU�YDOOH\�DQG�SDUDSHW�JXWWHUV

'HSWK�RI�JXWWHU�LQFOXGLQJ�IUHHERDUG�
=
PP

0LQLPXP�IUHHERDUG

PP

/HVV�WKDQ��� ��

���WR���� ����=

*UHDWHU�WKDQ���� ��

����� )RU�D�YDOOH\�RU�SDUDSHW�JXWWHU�RI�UHFWDQJXODU��WUDSH]RLGDO�RU�VLPLODU�VKDSH��VHH�)LJXUH�����GHVLJQHG�DV
OHYHO�DQG�ZLWK�DQ�RXWOHW�FDSDEOH�RI�DOORZLQJ�IUHH�GLVFKDUJH��WKH�FDSDFLW\�VKDOO�EH�FDOFXODWHG�IURP
HTXDWLRQ�����

4/� �����¼�41 ����

ZKHUH
4/ LV�WKH�GHVLJQ�FDSDFLW\�RI��VKRUW��JXWWHU��VHH��������ODLG�OHYHO��LQ�OLWUHV�SHU�VHFRQG��O�V��
��� LV�D�IDFWRU�RI�VDIHW\���GLPHQVLRQOHVV��
41� LV�WKH�QRPLQDO�FDSDFLW\�RI�WKH�JXWWHU��FDOFXODWHG�DV�469��¼�)G�¼�)V��LQ�OLWUHV�SHU�VHFRQG

�O�V��
469� LV�WKH�FDSDFLW\�RI�DQ�HTXLYDOHQW�VTXDUH�YDOOH\�RU�SDUDSHW�JXWWHU��FDOFXODWHG�DV

�����¼������¼�$:
������LQ�OLWUHV�SHU�VHFRQG��O�V��

$: LV�WKH�FURVV�VHFWLRQDO�DUHD�RI�WKH�JXWWHU�EHORZ�WKH�IUHHERDUG��LQ�VTXDUH�PLOOLPHWUHV
�PPð��

)G LV�WKH�GHSWK�IDFWRU��GHWHUPLQHG�IURP�)LJXUH����GLPHQVLRQOHVV�
)V� LV�WKH�VKDSH�IDFWRU��GHWHUPLQHG�IURP�)LJXUH����GLPHQVLRQOHVV�

127(�
)RU�FRQYHQLHQFH��WKH�YDULDWLRQ�RI�469�ZLWK�$:�LV�SORWWHG�LQ�)LJXUH���

����� 7KH�FDSDFLW\�RI�D�JXWWHU�ZKHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�$�PD\�EH�VXEVWLWXWHG�IRU�FDOFXODWHG
YDOXHV�RI�41���41�GHWHUPLQHG�E\�WHVW�VKDOO�EH�PXOWLSOLHG�E\�D�VDIHW\�IDFWRU�RI�����WR�JLYH�4/�XVHG�IRU
GHVLJQ�SXUSRVHV�
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3DJH���
(1�������������

����� $�JXWWHU�VKDOO�EH�FRQVLGHUHG�WR�EH�K\GUDXOLFDOO\��VKRUW��LI�LWV�GUDLQDJH�OHQJWK��/��LV�QRW�JUHDWHU�WKDQ���
WLPHV�WKH�GHVLJQ�GHSWK�RI�ZDWHU��:��ZKLFK�LQ�WKH�FDVH�RI�D�YDOOH\�RU�SDUDSHW�JXWWHU�LV�HTXDO�WR�LWV
RYHUDOO�GHSWK�WR�VSLOORYHU�OHVV�WKH�DOORZDQFH�IRU�IUHHERDUG���)RU�VORSLQJ�RU�OHYHO�JXWWHUV�WKDW�H[FHHG
WKLV�OLPLW��WKH�GHVLJQ�FDSDFLW\�4/�IURP�������RU�������VKDOO�EH�PXOWLSOLHG�E\�WKH�DSSURSULDWH�FDSDFLW\
IDFWRU��)/��IURP�7DEOH����L�H��WKH�RYHUDOO�JXWWHU�FDSDFLW\�LV�4/�¼�)/�

����� 7KH�FDSDFLW\�IDFWRUV��)/��IRU�VORSLQJ�JXWWHUV�JLYHQ�LQ�7DEOH���DUH�RQO\�DSSOLFDEOH�LI�HDFK�VHFWLRQ�RI
JXWWHU�LQ�D�FRQWLQXRXV�OHQJWK�KDV�D�GRZQZDUG�VORSH�WRZDUGV�WKH�RXWOHW�WKDW�GUDLQV�LW���,I�D�JXWWHU�ZLWK
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