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7KH� %RDUG� RI� 'LUHFWRUV� RI� 60$&1$� 7HVWLQJ� 	� 5HVHDUFK� ,QVWLWXWH� �,QVWLWXWH�� DVVXPHV�
EURDG�DXWKRULW\�WR�FDUU\�RXW�LWV�IXQFWLRQV�LQFOXGLQJ�� �

�� $SSURYDO� RI� DSSOLFDWLRQV� DQG� FRQWUDFWV�ZLWK� SDUWLFLSDQWV� DQG�ZLWK� WHVWLQJ� ODERUDWRULHV�
DQG�

�� 0DLQWHQDQFH�RI�WKH�TXDOLW\�RI�SURJUDPV� �

7R�FDUU\�RXW�WKHVH�IXQFWLRQV��WKH�%RDUG�RI�'LUHFWRUV�DVVXPHV�WKH�IROORZLQJ�VFRSH�� �

7KH�%RDUG�RI�'LUHFWRUV�DSSURYHV�DOO�9HULILFDWLRQ�3URJUDPV��UHFRPPHQGV�WKH�GHYHORSPHQW�
RI�9HULILFDWLRQ�3URJUDPV��FRQWLQXDOO\� UHYLHZV�FXUUHQW�9HULILFDWLRQ�3URJUDPV�DQG�VXJJHVWV�
VXFK�FKDQJHV�DQG�LPSURYHPHQWV�LQ�WKH�DGPLQLVWUDWLRQ�SURFHGXUH�DV�ZLOO�LQFUHDVH�WKH�YDOXH�
RI�WKH�3URJUDPV�WR�WKH�LQGXVWU\�DQG�WR�WKH�SXEOLF��
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,W� LV� WKH� EHOLHI� RI� WKH� %RDUG� RI� 'LUHFWRUV� RI� WKH� ,QVWLWXWH� WKDW� EX\HUV� RI� VKHHW� PHWDO�
FRPSRQHQWV� RU� SURGXFWV� DUH� HQWLWOHG� WR� FRPSRQHQWV� RU� SURGXFWV� GHVLJQHG� DQG� EXLOW� LQ�
FRPSOLDQFH�ZLWK�SURSHU�LQGXVWU\�VWDQGDUGV�� �

7KH�%RDUG�RI�'LUHFWRUV� LV� IXOO\� DZDUH� WKDW�YHULILFDWLRQ�SURJUDPV�SODFH� DQ� LPPHGLDWH� DQG�
DGGLWLRQDO� H[SHQVH� RQ� WKH� SDUWLFLSDQWV�� EXW� LW� IHHOV� YHU\� VWURQJO\�� ZKHUH� WKHUH� LV� D�
GHPRQVWUDWHG�QHHG�� �

)LUVW� �� 7KDW�� ZLWK� FDUH� DQG� IRUHWKRXJKW�� D� 9HULILFDWLRQ� 3URJUDP� FDQ� EH� GHYHORSHG� DQG�����
DGPLQLVWHUHG�DW�D�MXVWLILDEOH�FRVW�� �

6HFRQG� ��7KDW�UHVXOWLQJ�LQFUHDVHG�SXEOLF�DFFHSWDQFH�RI� LQGXVWU\�SURGXFWV��UHFRJQLWLRQ�DQG�
LPSURYHPHQW� RI� RXU� LQGXVWU\� VWDWXV� DQG� FRQVHTXHQW� LPSURYHPHQW� LQ� TXDOLW\� ZRXOG� EH� D�
JUHDW�DQG�SRVVLEOH�WRWDO�RIIVHW�WR�VXFK�DGGHG�FRVWV�� �

7KH�GXDO�SXUSRVHV�RI�WKH�,QVWLWXWH�9HULILFDWLRQ�3URJUDP�DUH�WR�DVVXUH�EX\HUV�WKDW�VKHHW�PHWDO�
SURGXFWV� RU� V\VWHPV�PHHW� LGHQWLILHG� DQG� FUHGLEOH� VWDQGDUGV� DQG�� WKHUHIRUH�� HQKDQFH�EX\HU�
FRQILGHQFH� LQ� WKH�SHUIRUPDQFH�RI�SDUWLFLSDWLQJ�ILUPV�DQG� WR�HQFRXUDJH�IDLU�FRPSHWLWLRQ� LQ�
WKH�PDUNHW���� �

$Q�LPSRUWDQW�RSHUDWLRQ�REMHFWLYH�LV�WR�PDNH�HDFK�YHULILFDWLRQ�SURJUDP�VXIILFLHQWO\�HIIHFWLYH�
DQG� FUHGLEOH� WKDW� EX\HUV� ZLOO� UHTXHVW� ,QVWLWXWH� YHULILFDWLRQ� ZKHQ� PDNLQJ� SXUFKDVLQJ�
GHFLVLRQV��

7KH�%RDUG�RI�'LUHFWRUV�HPSKDVL]HV�WKDW�LW�FRQVLGHUV�9HULILFDWLRQ�3URJUDPV�RQO\�DV�D�PHDQV�
RI�LQFUHDVLQJ�LQGXVWU\�XVH�DQG�SXEOLF�UHFRJQLWLRQ�RI�LQGXVWU\�VWDQGDUGV��DQG�QRW�DV�DQ�HQG�LQ�
WKHPVHOYHV�� �



0RUHRYHU�� WKH�%RDUG�RI�'LUHFWRUV�EHOLHYHV�WKDW�� LQ�RUGHU�WR�DFFRPSOLVK�WKLV�REMHFWLYH��DQ\�
9HULILFDWLRQ� 3URJUDP�PXVW� EH� RI� VXIILFLHQW� VWUHQJWK� WR� HQOLVW�PD[LPXP� SDUWLFLSDWLRQ� DQG�
SXEOLF�FRQILGHQFH�� �

7KH�%RDUG�RI�'LUHFWRUV�EHOLHYHV�WKDW�9HULILFDWLRQ�3URJUDPV�VKRXOG�SULPDULO\�EH�GLUHFWHG�DW�
HQGXVHU� VDWLVIDFWLRQ� DQG� VKRXOG� EH� GHYHORSHG� ZKHQHYHU� FRVW�EHQHILW� LV� MXVWLILHG�� 7KH�
FXVWRPHU�LV�WKH�SHUVRQ�PDNLQJ�WKH�EX\LQJ�GHFLVLRQ�� �

7KH�%RDUG�RI�'LUHFWRUV�ZLOO�RSHUDWH�RQ�WKH�EDVLV�RI�,QVWLWXWH�3ROLF\�ZKLFK�LV�GHWDLOHG�LQ�WKH�
QH[W�VHFWLRQ��
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�� 5HFRJQL]LQJ�LWV�UHVSRQVLELOLW\�IRU�OHDGHUVKLS�LQ�WKH�VKHHW�PHWDO�DQG�+9$&�LQGXVWU\��WKH�
,QVWLWXWH�ZLOO� HVWDEOLVK� DQG�PDLQWDLQ�9HULILFDWLRQ�3URJUDPV� WR� SURPRWH� WKH� XVH� RI� DQG�
FRPSOLDQFH�ZLWK�60$&1$�DQG�RWKHU�QDWLRQDOO\�UHFRJQL]HG�VWDQGDUGV��LQFOXGLQJ�FRGHV��

�� 3URJUDPV� VKDOO� EH� EDVHG� RQ� UHDVRQDEOH� VWDQGDUGV�� SXEOLVKHG� E\� QDWLRQDOO\� UHFRJQL]HG�
ERGLHV��

�� 3URJUDPV�VKDOO�UHTXLUH�FRQIRUPDQFH�WR�VSHFLILF�UHTXLUHPHQWV�RI�WKH�UHIHUHQFHG�VWDQGDUG��

�� 6WDQGDUGV�VKDOO�QRW�LPSRVH�UHVWULFWLRQV�RQ�GHVLJQ��DQG�WKH�WHUPV�RI�WKH�SURJUDP�VKDOO�QRW�
FRQWDLQ�DQ\�LPSOLFDWLRQ�RI�UHVWUDLQW�RI�WUDGH���7KHUH�VKDOO�DOVR�EH�QR�UHIHUHQFH�WR�SULFHV��

�� 3DUWLFLSDWLRQ�VKDOO�EH�RSHQ�WR�DOO�ZKR�FDQ�GHPRQVWUDWH�WKDW�WKH\�FDQ�DQG�ZLOO�FRQIRUP�WR�
WKH�UHTXLUHPHQWV�RI�D�YHULILFDWLRQ�SURJUDP���

�� ,W�LV�DQG�VKDOO�EH�WKH�EDVLF�SROLF\�RI�DOO�,QVWLWXWH�9HULILFDWLRQ�3URJUDPV�WKDW�WHVWLQJ�VKDOO�
EH�GRQH�LQ�IDFLOLWLHV�RI�LQGHSHQGHQW�WHVWLQJ�ODERUDWRULHV���7KLV�SROLF\�VKDOO�EH�WKH�JRDO�WR�
EH� DFKLHYHG� LQ� DOO� YHULILFDWLRQ� SURJUDPV�� � $Q\� GHYLDWLRQ� VKDOO� RQO\� RFFXU� DIWHU� WKH�
DSSURYDO�E\�WKH�,QVWLWXWHV�%RDUG�RI�'LUHFWRUV�� �

�� $OO� ,QVWLWXWH� DGPLQLVWHUHG� YHULILFDWLRQ� SURJUDPV� VKDOO� EH� DGPLQLVWHUHG� E\� WKH� ,QVWLWXWH�
VWDII��XQGHU�WKH�RYHUDOO�VXSHUYLVLRQ�RI�WKH�%RDUG�RI�'LUHFWRUV�� �

�� 6WDII�DGPLQLVWUDWLRQ�VKDOO�EH�E\�WKH�([HFXWLYH�'LUHFWRU�ZLWK�WKH�DGYLFH�RI�OHJDO�FRXQVHO�
DV�UHTXLUHG�� �

�� &RVWV� VKDOO� EH� ERUQH� HQWLUHO\� DQG� HTXLWDEO\� E\� WKH� SDUWLFLSDQW�V�� LQ� WKH� 9HULILFDWLRQ�
3URJUDP��

��� 7KH� LQFRPH� IRU� VXSSRUW� RI� HDFK� 9HULILFDWLRQ� 3URJUDP� VKDOO� EH� REWDLQHG� IURP� IHHV�
GHYLVHG�WR�FRYHU�DOO�FRVWV�RI�RSHUDWLRQ�H[FHSW�ZKHUH�WKH�,QVWLWXWH�%RDUG�RI�'LUHFWRUV�DFWV�
RWKHUZLVH��

��� ,W�VKDOO�EH�,QVWLWXWH�SROLF\�WR�DYRLG�ZKHQ�SRVVLEOH�WKH�LQFOXVLRQ�RI�IDFLOLW\�DPRUWL]DWLRQ�
H[SHQVHV� DQG� REOLJDWLRQV� LQ� WHVWLQJ� FRQWUDFWV� IRU� YHULILFDWLRQ� SURJUDPV�� 7HVWLQJ�
RUJDQL]DWLRQV� ZLOO� EH� DVNHG� WR� VXEPLW� ELGV� RU� TXRWH� IHHV� ZKLFK� GR� QRW� LQFOXGH�
DPRUWL]DWLRQ� FKDUJHV�� XQOHVV� WKHUH� LV� UHDVRQ� WR� EHOLHYH� WKDW� VXFK� D� UHTXHVW� ZLOO� EH�
GLVDGYDQWDJHRXV�WR�,QVWLWXWH�� �



6KRXOG� D� QHZ� RU� UHYLVHG� YHULILFDWLRQ� SURJUDP� UHTXLUH� FDSLWDO� H[SHQGLWXUHV� ZKLFK� D�
WHVWLQJ�ODERUDWRU\�FRXOG�QRW�UHDVRQDEO\�EH�H[SHFWHG�WR�ILQDQFH�DW�LWV�RZQ�ULVN��D�SURSRVDO�
E\� WKH� WHVWLQJ� ODERUDWRU\� IRU� ,QVWLWXWH� DVVLVWDQFH� LQ� IXQGLQJ� IDFLOLW\� DQG� HTXLSPHQW�
H[SHQVHV�PD\� EH� FRQVLGHUHG�� � 7KH� IROORZLQJ� UXOHV� DQG� JXLGHOLQHV�ZLOO� DSSO\� LQ� VXFK�
FDVHV���

D� $� IL[HG� FRQWUDFWXDO� OLDELOLW\� ZKLFK� LV� GXH� DQG� SD\DEOH� LQ� WKH� HYHQW� RI� FRQWUDFW�
WHUPLQDWLRQ�E\�,QVWLWXWH�VKRXOG�EH�DYRLGHG�� �

E� 7KH�,QVWLWXWH�VKRXOG�DFFHSW�DQ�REOLJDWLRQ�IRU�QR�PRUH�WKDQ�����RI�WKH�FRVW�RI�RQH�
WLPH� FDSLWDO� H[SHQVHV� UHODWHG� WR� LQLWLDWLRQ�� UHYLVLRQ� RU� H[SDQVLRQ� RI� D� WHVWLQJ�
SURJUDP��

F� $Q�DPRUWL]DWLRQ�IHH�SD\DEOH�IRU�HDFK�WHVW�ZLOO�EH�HVWDEOLVKHG�DQG�LGHQWLILHG�DV�VXFK��
SD\DEOH� E\� HDFK� SDUWLFLSDQW� IRU� HDFK� WHVW� FRQGXFWHG� LQ� WKH� YHULILFDWLRQ� SURJUDP��

G� $PRUWL]DWLRQ�IHHV�ZLOO�EH�VWUXFWXUHG�WR�SURYLGH�D�UHDVRQDEOH�H[SHFWDWLRQ�DW�WKH�IXOO�
DPRUWL]DWLRQ�REOLJDWLRQ�ZLOO�EH�UHWLUHG�ZLWKLQ�QR�PRUH�WKDQ�ILYH�\HDUV�� �

H� 7KH� ,QVWLWXWH� %RDUG� RI� 'LUHFWRUV� ZLOO� EH� UHTXLUHG� WR� DSSURYH� DOO� WHVWLQJ� FRQWUDFWV�
ZKLFK� LQYROYH� DPRUWL]DWLRQ� FKDUJHV�� UHJDUGOHVV� RI� WKH� WHUPLQDWLRQ� SURYLVLRQV��

I� 3URJUDPV�ZLOO�RQO\�EH�HVWDEOLVKHG�IRU�D�ILUP�DFWXDOO\�PDQXIDFWXULQJ�RU�FRQVWUXFWLQJ�
WKH�SURGXFW�RU�V\VWHP�EHLQJ�YHULILHG��
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$� 3URJUDP�2EMHFWLYH
$Q� DSSO\LQJ� ILUP� PXVW� GHILQH� LQ� GHWDLO� WKH� REMHFWLYH� RI� D� UHTXHVW� DQG� VXEPLW� D� ZULWWHQ�
DSSOLFDWLRQ�ZLWK�D�SURFHVVLQJ�IHH��

%� 3URJUDP�6FRSH

�� 7KH�UHTXHVWLQJ�ILUP�PXVW�GHYHORS�D�GHWDLOHG�RXWOLQH�RI�WKH�9HULILFDWLRQ�VFRSH�RU�UHTXHVW�
WKDW�WKH�,QVWLWXWH�GHYHORS�D�YHULILFDWLRQ�VFRSH���7KH�DSSO\LQJ�ILUP��DIWHU�DJUHHPHQW�WR�DQ�
HVWLPDWH� IRU� VXFK� D� VHUYLFH�� PXVW� DVVXPH� UHVSRQVLELOLW\� IRU� IXQGLQJ� WKH� SURJUDP���

�� ,I�WKH�SURJUDP�LQYROYHV�WHVWLQJ�RU�HQJLQHHULQJ�DQDO\VLV��WKH�UHTXHVWLQJ�ILUP�PXVW�� �

,GHQWLI\�WKH�VWDQGDUGV��LI�DQ\��ZKLFK�DUH�LQFOXGHG��
6SHFLI\�WKH�REMHFWLYHV�RI�WKH�SURSRVHG�WHVW�RU�DQDO\VLV��
6SHFLI\�LQ�GHWDLO�D�SURSRVHG�WHVW�PHWKRGRORJ\��LQFOXGLQJ�D�OLVW�RI�IL[HG�DQG�YDULDEOH���
IDFWRUV��DGGLWLRQDO�UHIHUHQFHV�DQG�WKH�UHVXOWV�RI�SULRU�WHVWV��LI�WKH�VDPH�RU�VLPLODU���

&� (VWLPDWH�RI�3URJUDP�&RVWV�DQG�&RPSOHWLRQ�'DWHV

7KH� ,QVWLWXWH� ZLOO� GHYHORS� DQ� HVWLPDWH� RI� SURJUDP� FRVWV� DQG� WKH� WLPHIUDPH� QHFHVVDU\� WR�
FRPSOHWH�D�SURJUDP���$�SURJUDP¶V�FRVW�HVWLPDWH�ZLOO�LQFOXGH�� �

�� ,QVWLWXWH�)HHV��2QH�7LPH�DQG�RU�$QQXDO�� �
�� 0HHWLQJ�&RVWV��7UDYHO�DQG�5HODWHG�&RVWV�� �
�� ,QVWLWXWH�'LUHFW�DQG�,QGLUHFW�6WDII�&RVWV� �
�� ,QVWLWXWH�0DUNXS� �

7KH�SDUWLFLSDWLQJ�ILUP�V��ZLOO�EH�DSSULVHG�RI�SURJUDP�FRVW�HVWLPDWHV�DQG�DSSURYH�VDPH�� �

'� 3URJUDP�$SSURDFK�DQG�$XWKRUL]DWLRQ

$OO� SURSRVHG� SURJUDPV�� RU� VLJQLILFDQW� UHYLVLRQ� WR� D� SURJUDP� ZKLFK� H[FHHG� DXWKRUL]HG�
GROODUV�RU�LQYROYH�D�VLJQLILFDQW�VFKHGXOH�GHOD\��ZLOO�EH�VXEMHFW�WR�WKH�DSSURYDO�RI�WKH�%RDUG�
RI�'LUHFWRUV�RU�WKHLU�DXWKRUL]HG�UHSUHVHQWDWLYH��

(� 3URJUDP�([HFXWLRQ

(DFK�SURJUDP�ZLOO�EH�H[HFXWHG�DV�IROORZV��

�� 2QFH�D�SURJUDP�LV�DSSURYHG�E\�WKH�%RDUG�RI�'LUHFWRUV��D��&RQWUDFW��PD\�EH�H[HFXWHG�
ZLWK�DQ�RXWVLGH�LQGHSHQGHQW�FRQWUDFWRU�DQG�RU�FHUWLILHG�WHVW�ODERUDWRU\��

�� &RQWUDFW� DGPLQLVWUDWLRQ� DQG� GD\�WR�GD\� FRQWDFWV�ZLWK� RXWVLGH� FRQWUDFWRUV�� WHVW� ODERUD�
RULHV�DQG�,QVWLWXWH�FOLHQWV�ZLOO�EH�WKH�SULPDU\�UHVSRQVLELOLW\�RI�VWDII��



)� 3URJUDP�&RPSOHWLRQ

7KH� RXWVLGH� FRQWUDFWRU� DQG� LQGHSHQGHQW� ODERUDWRU\�ZLOO� EH� UHTXLUHG� WR� LGHQWLI\� D� VSHFLILF�
GDWH� IRU� FRPSOHWLRQ� RI� WKH� 3URJUDP� ZKHQ� WKH� FRQWUDFW� LV� H[HFXWHG�� � 7KH� FRQWUDFWRU� RU�
ODERUDWRU\�PXVW�EH�DSSUDLVHG�WKDW�IDLOXUH�WR�PHHW�WKH�GDWH�FRXOG�UHVXOW�LQ�FDQFHOODWLRQ�RI�WKH�
DJUHHPHQW��UHPRYDO�IURP�WKH�,QVWLWXWH�UHVRXUFH�OLVW�DQG�RU�IRUIHLWXUH�RI�SD\PHQW�RI�IHHV�GXH��
VKRXOG�WKH�3URJUDP
V�GHOD\�EH�GXH�WR�FRQWUDFWRU
V�RU�ODERUDWRU\¶V�IDLOXUH�WR�SHUIRUP��

*� 2SHUDWLRQDO�3URFHGXUHV

7KH� DWWDFKHG� IORZ� FKDUW� UHSUHVHQWV� WKH� RSHUDWLRQDO� SURFHGXUHV� ZKLFK� ZLOO� EH� IROORZHG�
GXULQJ�WKH�YHULILFDWLRQ�SURJUDP����
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3URFHGXUH
1RW

$FFHSWHG

3URFHGXUH
1RW

$SSURYHG

7HVW
)DLOXUH

$SSOLFDWLRQ
5HFHLYHG

$

3URFHGXUH
$FFHSWHG

%

3URFHGXUH
$SSURYHG

&

'UDIW
$FFHSWHG

'

Z�3URFHVVLQJ�)HH

'RZQ�3D\PHQW

)LQDO�3D\PHQW

)HH

1H[W�3DUWLDO�3D\PHQW

6WDQGDUGV�,GHQWLILHG

6FKHGXOH�'HYHORSHG

3URFHGXUH�(VWDEOLVKHG

5HSRUW�'UDIW�&UHDWHG

5HSRUW���*LYHQ

5HSRUW�'LVWULEXWLRQ

'DWD�&ROOHFWLRQ�'HWHUPLQHG
�������7HVW�3DUDPHWHUV�(VWDEOLVKHG
������������3DVV�)DLO
������������1XPHULFDO�&ROOHFWLRQ
������������9LVXDO�(YDOXDWLRQ

7HVW�3HUIRUPHG
�������'DWD�&ROOHFWHG
�������9LGHR�5HFRUG

7HVW�3URFHGXUH�'HYHORSHG

3URSRVDO�'HYHORSHG�Z���$VVRFLDWHG

$JUHH�WR
0RGLI\

3URFHGXUH

'R�1RW�$JUHH
WR�0RGLI\�
3URFHGXUH

5HYLVH
4XRWH

&DQFHO
&RQWUDFW

5HYLVH
6FKHGXOH

5HIXQG
3RUWLRQ

5HWXUQ�WR

&

0HHWLQJ�'LVFXVVLRQ�RQ�&KDQJHV

(YDOXDWLRQ�	�1HZ�
3URFHGXUH�$IWHU�

&RUUHFWLYH�0HDVXUHV

5HWXUQ�WR

%

5HTXHVW�IRU�(YDOXDWLRQ6723

&RQWUDFW�6LJQHG�Z�6XEFRQWUDFWRU��7HVW�)DFLOLW\�

�

�

�

�

�
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^D��E� d�^d/E' Θ Z�^��Z�, /E^d/dhd�
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�Žŝů >ŝŶĞ Žƌ &ůĂƚ ^ŚĞĞƚ ^ƚŽĐŬ ;Ğǆ͘ ϰ͕ ϱ Žƌ ϲΖͿ

ЪΗʹϮΗ WƌĞƐƐƵƌĞ �ůĂƐƐ͕ ĐŽŶƐŝƐƚƐ ŽĨ ƚŚƌĞĞ ƉƌĞƐƐƵƌĞ ƚĂďůĞƐ Ψϭ͕ϱϬϬ
ϯΗʹϰΗ WƌĞƐƐƵƌĞ �ůĂƐƐ͕ ĐŽŶƐŝƐƚƐ ŽĨ ƚǁŽ ƉƌĞƐƐƵƌĞƐ ƚĂďůĞƐ Ψϭ͕ϬϬϬ
ϲΗʹϭϬΗ WƌĞƐƐƵƌĞ �ůĂƐƐ͕ ĐŽŶƐŝƐƚƐ ŽĨ ƚǁŽ ƉƌĞƐƐƵƌĞ ƚĂďůĞƐ Ψϭ͕ϬϬϬ

Zectangular, RŽƵŶĚ, ĂŶĚ &ůĂƚ KǀĂů �ƵĐƚ �ŽŶƐƚƌƵĐƚŝŽŶ

ΨϱϬϬ͘ϬϬϮΗʹϭϬΗ WƌĞƐƐƵƌĞ �ůĂƐƐ ;ZectangularͿ 
ϮΗʹϭϬΗ WƌĞƐƐƵƌĞ �ůĂƐƐ ;RoundͿ
2"–10" Pressure Class (Flat Oval)

ΨϱϬϬ͘ϬϬ

dŚĞ ĂďŽǀĞ ƉƌŝĐŝŶŐ ĐŽǀĞƌƐ ƌĞǀŝĞǁ ŽĨ ƵƉ ƚŽ ƚŚĞ ƚŽƚĂů ŶƵŵďĞƌ ŽĨ ƚĂďůĞƐ ŶŽƌŵĂůůǇ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ 
ĞĂĐŚ ƉƌĞƐƐƵƌĞ ĐůĂƐƐ͕ ƌĞŐĂƌĚůĞƐƐ ŽĨ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƚĂďůĞƐ ƐƵďŵŝƚƚĞĚ ĨŽƌ ƌĞǀŝĞǁ͘

EŽƚĞ ƚŚĂƚ ŽƵƌ ƉƌŝĐŝŶŐ ŝƐ ŽŶ Ă ƉĞƌ ƉƌĞƐƐƵƌĞ ĐůĂƐƐ ďĂƐŝƐ͕ ǁŚŝĐŚ ŝŶĐůƵĚĞƐ ƌĞǀŝĞǁ ŽĨ ƵƉ ƚŽ ƚŚĞ 
ŵĂǆŝŵƵŵ ŶƵŵďĞƌ ŽĨ ƚĂďůĞƐ ŶŽƌŵĂůůǇ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĂƚ ƉƌĞƐƐƵƌĞ ĐůĂƐƐ͘ dŚĞƌĞĨŽƌĞ͕ ĐŽŶƐŝĚĞƌ 
ƐƵďŵŝƚƚŝŶŐ ĨŽƌ ƌĞǀŝĞǁ ƚŚĞ ŵĂǆŝŵƵŵ ŶƵŵďĞƌ ŽĨ ƚĂďůĞƐ ŝŶ Ă ƉƌĞƐƐƵƌĞ ĐůĂƐƐ Ăƚ ƚŚĞ ƐĂŵĞ ƚŝŵĞ͕ 
ŽƚŚĞƌǁŝƐĞ ĂĚĚŝƚŝŽŶĂů ĐŚĂƌŐĞƐ ŵĂǇ ďĞ ŝŶĐƵƌƌĞĚ͘

ZĞ-sĞƌŝĨŝĐĂƚŝŽŶ ƐŚĂůů ďĞ ƌĞƋƵŝƌĞĚ ƵƉŽŶ ŝƐƐƵĂŶĐĞ ŽĨ Ă ŶĞǁ ,s�� �ƵĐƚ �ŽŶƐƚƌƵĐƚŝŽŶ ^ƚĂŶĚĂƌĚ 
ĂŶĚͬŽƌ ŵŽĚŝĨŝĐĂƚŝŽŶ ƚŽ ĂŶ ĞǆŝƐƚŝŶŐ ǀĞƌŝĨŝĞĚ ƐŚŽƉ ƐƚĂŶĚĂƌĚ͘ dŚĞ ZĞ-sĞƌŝĨŝĐĂƚŝŽŶ ĨĞĞ ƐŚĂůů ďĞ
ΨϮ͕ϬϬϬ͘

$500.00



5(48,5(0(176�)25�6+23�
67$1'$5'6�9(5,),&$7,21

$� *HQHUDO�5HTXLUHPHQWV�

��� 6KRS� VWDQGDUGV�PXVW� EH� LQ� DFFRUGDQFH ZLWK� WKH ��20 Fourth (GLWLRQ� RI� WKH  
S    S0$&1$�HVAC Duct Construction Standards (4th edition HVAC-DCS).
��� 6XEPLWWDO� IRUPV� PXVW� EH� FRPSOHWHG� WR� LQGLFDWH� DOO� UHTXLUHG� HOHPHQWV� RI� GXFW�

FRQVWUXFWLRQ���6HH�SURWRW\SH�)RUP�9)&�����2QH�IRUP�LV�UHTXLUHG�IRU�HDFK�SUHVVXUH�FODVV�
RI�FRQVWUXFWLRQ�WR�EH�YHULILHG���1RWH��:KHQ�WLH�URGV�DUH�XVHG�DV�D�MRLQW�RU�SDQHO�VWLIIHQHU��
VHSDUDWH�IRUPV�PD\�EH�UHTXLUHG�IRU�SRVLWLYH�DQG�QHJDWLYH�SUHVVXUHV�GXH�WR�WKH�GLIIHUHQW�
UHTXLUHPHQWV�IRU�WLH�URG�VL]H���

��� &RQVWUXFWLRQ� GHWDLOV� VXEPLWWHG�PXVW� EH� WDNHQ� IURP� WKH� ��20�+9$&�'&6�� �'HWDLOV� RQ�
RWKHU� PHWKRGV� RI� FRQVWUXFWLRQ� RU� WKRVH� EDVHG� XSRQ� SURSULHWDU\� SURGXFWV� �L�H��� VOLS� RQ�
IODQJH�MRLQWV��ZLOO�QRW�EH�HYDOXDWHG���6HH�7DEOH������DQG�)LJ��������

��� 1RWKLQJ�LQ�WKH�YHULILFDWLRQ�E\�WKH�,QVWLWXWH�VKDOO�EH�GHHPHG�WR�EH�DQ�DXWKRUL]DWLRQ�E\�WKH�
,QVWLWXWH�IRU�GHYLDWLRQ�IURP�ORFDO�FRGH�UHTXLUHPHQWV�RU�SURMHFW�VSHFLILFDWLRQV��

��� %\�LPSOLFDWLRQ��D�VXEPLWWDO�IRU�YHULILFDWLRQ�FRQVWLWXWHV�D�GHFODUDWLRQ�RI�LQWHQW�WR�FRPSO\�
ZLWK� DOO� RI� WKH� DVVHPEO\� GHWDLOV� LQ� WKH�+9$&�'&6� �H�J��� WKH� VHDOLQJ� UHTXLUHPHQWV� RI�
3DUDJUDSK�6�����WKH�MRLQW�VSHFLILFDWLRQ�QRWHV�IRU�)LJ������DQG�WKH�ILWWLQJ�UHLQIRUFHPHQWV�RI�
6�������

%�� 6SHFLILF�5HTXLUHPHQWV�IRU�5HFWDQJXODU and Flat Oval�'XFW�&RQVWUXFWLRQ�
�� 'XFW�FRQVWUXFWLRQ�VKDOO�EH�EDVHG�RQ�*����PLQLPXP�WKLFNQHVV�JDOYDQL]HG�FRDWLQJ��

�� 'XFW� SDQHOV� VKDOO� EH� FURVV�EURNHQ� RU� EHDGHG� ZKHUH� UHTXLUHG� LQ� DFFRUGDQFH� ZLWK��
)LJXUH������

�� ,QWHUPHGLDWH� UHLQIRUFHPHQWV� VKDOO� KDYH� PHWKRGV� RI� DWWDFKPHQW� LQ� DFFRUGDQFH� ZLWK��
)LJXUH�������

�� 7KH�URGV�DQG�DWWDFKPHQW�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�)LJXUH�����DQG�)LJXUH������

�� 5HLQIRUFHPHQWV�RQ�GXFW�SUHVVXUH�FODVVHV�RI��������Z�J��DQG�RYHU�VKDOO�KDYH�HQG�WLHV�DV�
LQGLFDWHG�LQ�)LJXUHV������DQG�������

&� 1RWHV�

�� 6KRS�VWDQGDUGV�DUH�UHYLHZHG�IRU�VWUXFWXUDO�UHTXLUHPHQWV�RQO\��

�� 2WKHU� UHTXLUHG� HOHPHQWV� VXFK� DV� FURVVEUHDNLQJ�EHDGLQJ�� VHDOLQJ�� HWF�� DUH� WKH� UHVSRQ�
VLELOLW\�RI�WKH�IDEULFDWLQJ�FRQWUDFWRU�IRU�FRPSOLDQFH��
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1RWHV�

,QGLFDWHV�MRLQW�W\SH�IURP�)LJXUH������L�H���7����7������HWF����7'&�7')�PD\�EH�XVHG���

,QGLFDWHV�MRLQW�VL]H��

,QGLFDWHV�VSDFLQJ�EHWZHHQ�MRLQWV��

,QGLFDWHV�W\SH�RI�WLH�URG�XVHG��

,QGLFDWHV�WKH�VL]H�RI�WLH�URG�IRU�SRVLWLYH�SUHVVXUH��

,QGLFDWHV�VL]H�RI�WLH�URG�IRU�QHJDWLYH�SUHVVXUH��

,QGLFDWHV�ORQJLWXGLQDO�VHDP�IURP�)LJXUH������L�H���/����/����HWF���

%ROGHG�OLQH�LQGLFDWHV�DSSOLFDWLRQ�UDQJH�OLPLW�IRU�PLGSDQHO�WLH�URGV��037���LQ�WKH�

2020 HVAC-DCS.
)RUP�9)&���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������3DJH���
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1RWHV�

,QGLFDWHV�LQWHUPHGLDWH�UHLQIRUFHPHQW�W\SH��$�$QJOH�&�&KDQQHO��=�=HH�+�+DW�6HFWLRQ�
75���7LH�5RG�LQ�VWLIIHQHU�037�0LGSDQHO�7LH�5RG��

,QGLFDWHV�VL]H�RI�LQWHUPHGLDWH�VWLIIHQHU�IRU�SRVLWLYH�SUHVVXUH��

,QGLFDWHV�VL]H�RI�LQWHUPHGLDWH�VWLIIHQHU�IRU�QHJDWLYH�SUHVVXUH��

,QGLFDWHV�ORFDWLRQ�RI�LQWHUPHGLDWH�VWLIIHQHU��

%ROGHG�OLQH�LQGLFDWHV�DSSOLFDWLRQ�UDQJH�OLPLW�IRU�PLGSDQHO�WLH�URGV��037��LQ�WKH���2� 
+9$&�'&6��

)RUP�9)&���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������3DJH���



Company Name & Address 
Company 

Logo 

WG STATIC 
POSITIVE 

SHOP STANDARDS 
ROUND DUCT CONSTRUCTION

SPIRAL SEAM LONG. SEAM 

DUCT 
DIAMETER 

SEAM REINFORCEMENT SEAM REINFORCEMENT 

TYPE 

 GA. 

JOINT 
TYPE 



REIN. 
SIZE 



REIN. 
SPACING 



TYPE 

 GA. 

JOINT 
TYPE 



REIN. 
SIZE 



REIN. 
SPACING 



3" - 6" 

7" - 8” 

9” -10” 

11” - 12” 

13” - 14” 

15” - 16” 

17” - 18” 

19” - 26” 

27” - 36” 

37” - 50” 

51” - 60” 

61” - 84” 

Notes: 

 Indicates type of seam used (RL-1, RL-2, RL-6A, RL-8, etc.)

 Indicates reinforcement angle sizes for standard reinforcement not as companion flange connection angles.

 Indicates reinforcement angles used for companion flange joints as well as reinforcement.

 Indicates reinforcement angle flange spacing interval in feet.

Companion flange angle sizes: 

A = 1”x1” x 1/8”; B = 1 ¼” x 1 ¼” x 3/16” ; C = 1 ½” x 1 ½” x 3/16” ; D = 1 ½” x 1 ½” x ¼” ; E = 2” x 2” x 3/16” ; 

F = 2” x 2” x ¼” ; G = 2 ½” x 2 ½” x 3/16” ; H = 3” x 3” x ¼” 



Company Name & Address 
Company 

Logo 

WG STATIC 
NEGATIVE 

SHOP STANDARDS 
ROUND DUCT CONSTRUCTION

SPIRAL SEAM LONG. SEAM 

DUCT 
DIAMETER 

SEAM REINFORCEMENT SEAM REINFORCEMENT 

TYPE 

 GA. 

JOINT 
TYPE 



REIN. 
SIZE 



REIN 
SPACING 



TYPE 

 GA. 

JOINT 
TYPE 



REIN. 
SIZE 



REIN. 
SPACING 



3" - 6" 

7" 

8" 

9" 

10" 

11" 

12" 

13" 

14" 

15" 

16" 

17" 

18" 

19" 

20" 

21" 

22" 

23" 

24" 

25" - 26" 

27" - 29" 

30" 

31" - 33" 

34" 

35" - 36" 

37" - 42" 

43" - 48" 

49" - 60" 

61" - 72" 

Notes: 

 Indicates type of seam used (RL-1, RL-2, RL-6A, RL-8, etc.)

 Indicates reinforcement angle sizes for standard reinforcement not as companion flange
connection angles.

 Indicates reinforcement angles used for companion flange joints as well as reinforcement.

 Indicates reinforcement angle flange spacing interval in feet.

Companion flange angle sizes: 

A = 1”x1” x 1/8”; B = 1 ¼” x 1 ¼” x 3/16” ; C = 1 ½” x 1 ½” x 3/16”; D = 1 ½” x 1 ½” x ¼” ; 
E = 2” x 2” x 3/16” 

F = 2” x 2” x ¼” ; G = 2 ½” x 2 ½” x 3/16” ; H = 3” x 3” x ¼” 



1/2 in. w.g. +/– 

    CONTRACTOR NAME      CONTRACTOR
     CITY, STATE         LOGO 

SHOP STANDARDS 
FLAT OVAL DUCT CONSTRUCTION 

Flat-Span 
(in.) 

Unreinforced 12 ft. reinforcement spacing 6 ft. reinforcement spacing 3 ft. reinforcement spacing 

Minimum 
Gage 

External 
Reinforcement 

Class 

Minimum 
Gage 

External 
Reinforcement 

Class 

Minimum 
Gage 

Optional 
Tie 

rod(s) 

External 
Reinforcement 

Class 

Minimum 
Gage 

Optional 
Tie rod(s) 

1 2 3 4 5 6 7 8 9 10 

1 – 10 

11 – 12 

13 – 14 

15 – 16 

17 – 18 

19 – 20 

21 – 22 

23 – 24 

25 – 26 

27 – 28 

29 – 30 

31 – 32 

33 – 34 

35 – 36 

37 – 38 

39 – 40 

41 – 42 

43 – 44 

45 – 46 

47 – 48 

49 – 50 

51 – 52 

53 – 54 

55 – 56 

57 – 58 

59 – 60 

61 – 62 

63 – 64 

65 – 66 

67 – 68 

69 – 70 

71 – 72 

Notes: 

Tables are limited to minor dimensions up to 30 inches 

= No Solution Provided 
Negative pressure applications are limited to the following options: 

Use the unreinforced option 
Use the internal (tie rod) option 
Use a male flange or ring that meets the reinforcement class at the required spacing 
Use external reinforcement meeting the reinforcement class in conjunction with an internal support (tie rod) type 1 per Figure 3-7 
A combination of the above options can be used. 



60$&1$�7(67,1*�	�5(6($5&+�,167,787(�
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�����������������������9(5,),&$7,21�25�5(6($5&+�$33/,&$7,21

1DPH�RI�$SSOLFDQW��)LUP��� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

7HVW�DQG�RU�5HVHDUFK�6XEMHFW�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

0DLOLQJ�$GGUHVV�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
��$GGUHVV�VKRXOG�EH�H[DFWO\�DV�LW�VKRXOG�DSSHDU�RQ�WKH�UHSRUW�YHULILFDWLRQ�FHUWLILFDWH�����������������

&LW\��6WDWH��=LS� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB &RXQWU\� BBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

3ULQFLSDO�&RQWDFW��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

3KRQH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��)D[�1XPEHU�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

(�0DLO�$GGUHVV� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

&KHFN�ZKHWKHU�DSSOLFDWLRQ�LV�IRU�� �,QLWLDO�UHTXHVW�
�5H�H[DPLQDWLRQ�RI�SUHYLRXV�UHTXHVW�ZLWK�FKDQJH�
�5H�H[DPLQDWLRQ�RI�SUHYLRXV�UHTXHVW�ZLWKRXW�FKDQJH�RU�ZLWK�HGLWRULDO�FKDQJH�
�6XSSOHPHQWDU\�UHTXHVW�

��� 'HVFULEH�LQ�GHWDLO�WKH�SXUSRVH�RI�WKH�YHULILFDWLRQ�7HVW�RU�5HVHDUFK��XVH�DGGLWLRQDO�SDJHV�DV�QHFHVVDU\���

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

��� ,GHQWLI\�6WDQGDUG�V��DQG�RU�&RGH�V��DVVRFLDWHG�ZLWK�SXUSRVH�RI�YHULILFDWLRQ���,I�QRQH��SOHDVH�VR�VWDWH��

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

��� +DV�WKH�VDPH�RU�VLPLODU�WHVW�RU�UHVHDUFK�EHHQ�FRQGXFWHG�EHIRUH"���� �<HV
���� �1R���
,I�\HV��SOHDVH�DWWDFK�UHVXOWV��



��� 6SHFLI\�LQ�GHWDLO�YHULILFDWLRQ�SURFHGXUH�WR�EH�XVHG��XVH�DGGLWLRQDO�SDJHV�DV�QHFHVVDU\���

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

��� 5HTXHVW�WKDW�WKH�,QVWLWXWH�UHYLHZ�WKH�SURFHGXUH�RU�GHYHORS�D�SURFHGXUH����� �<HV����� �1R�

��� +DYH�\RX�LGHQWLILHG�D�VSHFLILF�ODERUDWRU\�WR�FRQGXFW�WKH�WHVW"���������������������� �<HV����� �1R�

1DPH�DQG�DGGUHVV�RI�ODERUDWRU\�� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

7KH�,QVWLWXWH
V�SURFHGXUHV��SROLFLHV�DQG�OLFHQVLQJ�DUUDQJHPHQW�KDYH�EHHQ�UHYLHZHG�DQG�DUH�XQGHUVWRRG�DQG�DFFHSWHG��

������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���������BBBBBBBBBBBBBBBBBBBBBBBBB�
��������������������������������������������������6LJQDWXUH��������������������������������������������������������������������������������������'DWH�
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