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, QWURGXFWLRQ

07( &RQVXOWDQWYV ,QF ZHUH UHWDLQHG E\ 3HWURII 3DUWQHUVKL
VHUYLFLQJ DQG VWRUPZDWHU PDQDJHPHQW UHSRUW IRU D SURSR
RI WZR ODUJH LQGXVWULDO EXLOGLQJV '& '& DORQJ ZLWK D
UHVSHFWLYHO\ DW $UJHQWLD 5RDG DQG 7HQWK /LQH :HVW LQ
IRU ORFDWLRQ SODQ 7KH SURSRQHQW SODQV WR VHYHU WKH 'DWEL
EXLOGLQJYV DQG PHUJH WKH LQGXVWULDO EXLOGLQJV ZLWK WKH H
RI WKH VLWH

7KH VLWH LV ERXQG E\ +LJKZD\ WR WKH QRUWKZHVW 7HQWK /LG
LQGXVWULDO GLVWULEXWLRQ FHQWUH WR WKH VRXWKHDVW DQG
SURSRVHG GHYHORSPHQW KDV D WRWDO DUHD RI KD 8QGHU H
RI' D YHIHWDWHG ILHOG SUHYLRXVO\ XVHG IRU DJULFXOWXUDO SXL

7KH SURSRQHQW SODQV WR GHYHORS GLUHFWO\ RQ WKH SUHYLRX
H[LVWLQJ YHJHWDWLRQ

7KLY UHSRUW ZLOO RXWOLQH D IXQFWLRQDO JUDGLQJ VHUYLFLQJ
WKH SURSRVHG GHYHORSPHQW LQ VXSSRUW 6LWH 30DQ $SSURYDC
ZLWK WKH VLWH SODQ SUHSDUHG E\ 3BHWURII 3S3DUWQHUVKLS $UFKL!

7KH IROORZLQJ GRFXPHQWY ZHUH UHIHUHQFHG LQ WKH SUHSDUDW

5HI BWRUPZDWHU ODQDJHPHQW 3UDFWLFHV 30DMQQLYWUDQRI '}
(QYLURQPHQW ODUFK

5HI (URVLRQ 6HGLPHQW &RQWURO *XLGHOHRHPEHUSUEDQ &RQV

5HI '"HVLJQ *XLGHOLQHV IRU 'ULQNQRQL\DWUWU RG\ WKHPYQYLURQP
&OLPDWH &KDQJH

5HI '"HVLJQ *XLGHOLQHV IRU OHRDYMURWNVWKH (QYLURQPHQW
&KDQJH

5HI IRZ ,PSDFW '"HYHORSPHQW 6WRUPZDWHU ODQDJHPHQW 30DQ

*XLGHOLQH &UHGLW 9DOOH\ &RQVHUYDWLRQ 7RURQWR DQ
WKH /LYLQJ &LW\ 9HUVLRQ

5HI 5HJLRQ RI 3HHO 3XEOLF :RUNV 'HVLJQ 6SHFLILFDWLRQV
,QIUDVWUXBWXUH

5HI 5HJLRQ RI 3HHO :DWHUPDLQXQH/LJQ &ULWHULD

5HI 2QWDULR %XLOGLQJ &RGH

5HI ':DWHU 6XSSO\ IRU 3XEOLJFLULH I8 B&HRWHFLWLRLD/ 6XUYH\

5HI 5HJLRQ RI 3HHO '"HYHORSPHQW &KD BHSWH®HPENUURXQG 6WXG

5HI &LW\ Rl OLVVLVVDXJD 7UDQVSRUWDWLRQ DQG :RUNV 'HYHO
1RYHPEHU

5HI 5HJLRQ RI 3HHO /LQHDU :DVWRXBWHEKNUSWDQGDUGYV
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$ JHRWHFKQLFDO LQYHVWLJDWLRQ ZDV FRPSOHWHG E\ 3LQFKLQ /V

ERUHKROHYV ZHUH DGYDQFHG WKURXJKRXW WKH VLWH DORC
JURXQGZDWHU PRQLWRULQJ ZHOOV ZLWKLQ WKH ERUHKROHV B6R
JHQHUDOO\ FRQVLVWHG Rl WRSVRLO ZLWK D OD\HU RI VDQG\ VLOW
FOD\ RU VDQG\ VLOW DQG FOD\

7KH WRSVRLO OD\HU HQFRXQWHUHG W\SLFDOO\ UDQJHG LQ WKLFN
WKH WRSVRLO VDQG\ VLOW ZDV HQFRXQWHUHG XS WR PHWUHV L
RI VLOW\ FOD\ WR VDQG\ VLOW\ FOD\ WLOO EHWZHHQ P DQG P

*URXQGZDWHU OHYHOV ZHUH PHDVXUHG XSRQ FRPSOHWLRQ RI GUI
WR P EHORZ WKH H[LVWLQJ JURXQG VXUIDFH *URXQGZDWHU OH"
PRQLWRULQJ ZHOOV IRU WKLV LQYHVWLJDWLRQ DW WKH WLPH R
,QYHVWLJIJDWLRQ E\ 3LQFKLQ LQ $SSHQGL[ ' IRU DGGLWLRQDO GHWI

$ SUHOLPLQDU\ K\GURJHRORJLFDO LQYHVWLJDWLRQ ZDV FRPSOH
6HSWHPEHU %DVHG RQ PDQXDO PHDVXUHPHQWY FROOHFWH
VLWH UDQJH IURP WR P$06/ P WR P %*6 $GGLWLRQDC
FRQGXFWHG WR SURYLGH SUHOLPLQDU\ LQILOWUDWLRQ UDWH HVW

6 XEVHTXHQW WR WKH SUHOLPLQDU\ K\GURJHRORJLFDO LQYHVWL
FRPSOHWHG RQ 1RYHPEHU DW WZR ORFDWLRQV RQVLWH &
RI DSSUR[LPDWHO\ WR P$06/ WKH FRUUHVSRQGLQJ XQIDF
I[URP WR PP KU 5HIHU WR $SSHQGL[ ' IRU DGGLWLRQDO GHWDL

6WRUPZDWHU ODQDJHPHQW

7KH IROORZLQJ VHFWLRQV ZLOO GHVFULEH WKH SURSRVHG VWRUP
VLWH

$V SURYLGHG E\ WKH &LW\ RI OLVVLVVDXJD WKH IROORZLQJ VWRUF
EH DSSOLHG WR WKH VLWH

X 4XDQWLW\ &ERQWHA®DWLRQ Rl WKH SURSRVHG FRQGLWLRQV |
WR 7HQWK /LQH IRU WKH &LW\ Rl OLVVLVVDXJD GHVLJQ VWRUP
VWRUPV
$V SHU WKH OHDGRZYDOH %XVLQHVV 3DUN 'LVWULFW 6WRUF
$(&20 WKH VLWH LQ WKH SURSRVHG FRQGLWLRQV ZLOO EH FI
IORZ Rl V WR WKH /LVIJDU &KDQQHO 6RXWKHDVW RI WKH "HYH{¢

X 4XDOLW\ &RQWHIRIIDQFHG /HYHO ZDWHU TXDOLW\ WUHDWPH
UHTXLUHG IRU DOO LPSDFWHG VXUIDFH UXQRIlI SULRU WR GLVI

:DWHU %DOPRMRH UDLQIDOO WR EH UHWDLQHG RQ VLWH WKURX
KRXU GUDZGRZQ UH XVH RU HYDSRWUDQVSLUDWLRQ 7KH WR
FDOFXODWHG DV LPSHUYLRXV VLWH DUHD PXOWLSOLHG E\ PF
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8QGHU H[LVWLQJ FRQGLWLRQV WKH VLWH LV HQWLUHO\ ODQGVFD S
XQRFFXSLHG 7KHUH LV DQ H[LVWLQJ PP GLDPHWHU VWRUP VHZH
VRXWKZHVW FRUQHU Rl WKH VLWH ZKLFK FRQQHFWYV WR D GRZQVW
DORQJ WKH VRXWKHDVW SURSHUW\ OLQH FDSWXUH VWRUP UXQ
QRUWKZHVW LV FDSWXUHG E\ D GUDLQDJH VZDOH SDUDOOHO WR V
VWHHS HPEDQNPHQW DORQJ WKH VRXWKZHVW SURSHUW)\ OLQH LQ
7KH VLWH FXUUHQWO\ VORSHV IURP HDVW WR ZHVW ZLWK D EHU
GLVFKDUJLQJ VWRUP UXQRII QRUWKHDVW

7TKHUH DUH QR NQRZQ VWRUPZDWHU PDQDJHPHQW TXDQWLW\ RU T)>

7KH H[LVWLQJ VLWH FDQ EH GHOLQHDWHG E\ WZR VXE FDWFKPF
GHVFULSWLRQ RI WKH VXE FDWFKPHQW DUHDV DV ZHOO DV WKHL
SURYLGHY DQ LOOXVWUDWLRQ RI WKH HI[LVWLQJ FRQGLWLRQV FDW

7DEOH + ([LVWLQJ &RQGLWLRQV &DWFKPHQW $UHD

&DWFKPH &DWFKPHQW 'HVFuL| $J2MH)  SXQRILE&RHIILELHQW

([LVWLQJ 'UDLQDJH WR /LVIJDU|&KDQQHO

([LVWLQJ 'UDLQDJH WR 7THQWK YLQH 6ZDOH

7TRWDO

7KH DOORZDEOH UHOHDVH UDWH IRU WKH SURSRVHG GHYHORSPHQ\
ODQDJHPHQW 5HSRUW IRU WKH OHDGRZYDOH %XVLQHVYVY 3DUN 'LVW

DOORFDWHG DQ DOORZDEOH UHOHMVBHIBWHAVRREISWHKAE GALLUWHRRJ WK
6:0 SHSRUW

JRU GLVFKDUJH GLUHFWHG WR WKH GUDLQDJH VZDOH DW WKH QRL
UDWH PXVW DOVR EH DWWHQXDWHG VXFK WKDW WKH WR \HDU ¢
H[FHHGHG 7KH DOORZDEOH UHOHDVH UDWHV IRU GLVFKDUJH GLUH
DVVHVVHG XVLQJ WKH 6:0+<02 K\GURORJLF PRGHOOLQJ SURJUDP

$VVRFLDWHV IRU WKH WR \HDU &LW\ RI OLVVLVVDXJD KR X
GLVWULEXWLRQ $SSHQGL[ $ FRQWDLQV GHWDLOHG K\GURORJLF

SULQWRXWYV IRU WKH H[LVWLQJ FRQGLWLRQV

7TDEOH + $OORZDEOH 6LWH 'LVFKDUJH WR 7HQWK /LQH 62ZDC

6WRUP (Y $OORZDEOH 3HDN 'LVFKDUJH 5DWH P
<HDU
<HDU
<HDU
<HDU
<HDU
<HDU

$ 'LVFKDUJH UDWH WDNHQ IURP 6:0+<02 2XWSXW VHH $SSHQG
$
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7KH SURSRVHG GHYHORSPHQW IRU WKH VLWH ZLOO FRQVLVW RI W
VWRUH\ GDWD FHQWUH FRPSOHWH ZLWK DVSKDOW SDUNLQJ GULY
ORDGLQJ GRFNV 1R XQGHUJURXQG OHYHOV DUH SURSRVHG 7KH S
WKH WZR LQGXVWULDO EXLOGLQJV PHUJLQJ ZLWK WKH ODQGV WR
LOQGHSHQGHQW

7KH SURSRVHG GUDLQDJH SDWWHUQ XQGHU SRVW GHYHORSPHQW |
FDWFKPHQW DUHDV 6WRUPZDWHU UXQRII [IURP WKH VLWH ZLOO EH
QHWZRUNV DQG ZLOO FRQYH\ IORZV WR YDULRXV RXWOHW ORFDWL

$ VLIQLILFDQW SRUWLRQ RI WKH VWRUPZDWHU JHQHUDWHG IURP
FHQWUHY ZLOO EH FDSWXUHG YLD FDWFK EDVLQV DQG URXWHG WF
WKH VRXWKHUQ SURSHUW\ OLQH 7KLV IORZ ZLOO EH DWWHQXELC
PDQDIJHPHQW 6:0 WDQN ZUDSSHG LQ DQ LPSHUPHDEOH OLQHU

SURYLGHG E\ WKH SLSHY DQG VWUXFWXUHYV ZLWKLQ WKH VWRUP VI

5RRI UXQRIlI IURP 'LVWULEXWLRQ &HQWUHYV DQG '& DQG '& ZI
URRI GUDLQV )&5'V WKHQ FRQYH\HG WR XQGHUJURXQG LQILOWUL
DQG LQILOWUDWLRQ H[FHVV IORZ ZLOO EH GLVFKDUJHG WR WKH 6
VRXWK Rl WKH VLWH

6WRUPZDWHU FROOHFWHG IURP WKH 'DWD &HQWHU DQG LWV LPPHC
D GU\ SRQG ORFDWHG DW WKH VRXWKHDVW FRUQHU RI WKH VLWH

DQ RULILFH FRQWUROOHG RXWOHW SLSH XOWLPDWHO\ GLVFKDUJL
GLVFKDUJH ZLOO DFW DV D WHPSRUDU\ VROXWLRQ DQG IORZ UDWI
WR WKH IXWXUH PXQLFLSDO VWRUP VHZHU RQFH LW EHFRPHV DYDL

'XH WR JUDGLQJ FRQVWUDLQWY SRUWLRQV RI WKH SHULPHWHU DU
XQFRQWUROOHG WRZDUGYVY WKH DGMDFHQW ULJKWV RI ZzD\ 52:V 7
RI HDFK FDWFKPHQW DUHD DV ZHOO DV WKH VL]H DQG LPSHUYLRXYV
SURYLGHY DQ LOOXVWUDWLRQ RI WKH SRVW GHYHORSPHQW FDWFK
SHUWDLQLQJ WR WKH VWRUPZDWHU PDQDJHPHQW PRGHO FDQ EH I

7TDEOH SURSRVHG &RQGLWLRQV &DWFKPHQW $UHD

&DV\{FKP &DWEKPHQW 'HVEULS $}l<J|H ,PSHUYLRXV 38|:|3UY

6LWH 'UDLQDJH WR 6:0 )DFLOLW\ 6( Rl 6LWH

$ 'LVWULEXWLRQ &HQWUH |5RRI| FRQWUROOHG

% 'LVWULEXWLRQ &HQWUH |5RRI| FRQWUROOHG

6LWH 'UDLQDJH WR 7THQWK /LQH 6ZDOH
FRQWUROOHG
3HULPHWHU 'LVFKDUJH WR|7HQWK /LQH 6ZDOH
XQFRQWUROOHG
S8QFRQWUROOHG 3HULPHWH[U 'LVFKDUJH WR /LVJDU
&KDQQHO XQFRQWUROOHG

7TRWDO
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$V GHVFULEHG DERYH VWRUPZDWHU PDQDJHPHQW TXDQWLW\ FRQ\
D WRWDO RI WKUHH XQGHUJURXQG VWRUP WDQNV RULILFH FRQWUT
DQRG URRIWRS )&5'V IRU ERWK LQGXVWULDO EXLOGLQJV 7KH IRO
VWRUDJH GLVFKDUJH FKDUDFWHULVWLFV IRU WKH XQGHUJURXQG V

7KH SURSRVHG FRQGLWLRQV ZHUH DVVHVVHG XVLQJ WKH 6:0+<02
GHYHORSHG E\ - ) 6DERXULQ $VVRFLDWHV IRU WKH WR \HDU
7\SH ,, GHVLJQ VWRUP GLVWULEXWLRQ $SSHQGL[ $ FRQWDLQV GH)
DQG LQSXW RXWSXW SULQWRXWYV IRU WKH SURSRVHG FRQGLWLRQ\

7TDEOH 6WDJH 6WRUDJH 'LVFKDUJH &DOFXODWLRQV IRU 3URSR
7DQN 3LSHV O6WUXFWXUHV &DWFKPHQW

6V|;/DJ +II-D|D( 6WRL;D$JH 9R LVFFfsP‘V?JH 5HPDUNV

2ULILFH ,QYHUW

7TDQN RXWOHW ,QYHUW

7RS RI 7TDQN

7RS RI 6WRQH

7RS Rl $00 3LSHV

$ 5BHIHU WR $SSHQGL[ $ IRU GHWDLOHG YROXPH DQG GLVFKDUJH FDOFXOD
»'LVFKDUJH EDVHG RQ 2ULILFH 'LVFKDUJH (TXDWLRQ ZLWK PP RULILFH

7TDEOH 6WDJH 6WRUDJH 'LVFKDUJH &DOFXODWLRQV IRU 3U
&DWFKPHQW $

6WRUDJH 9H

'"HSWK E s 'LVFKDUJH ¥* &RPPHQWYV

%XLOGLQJ S5RRI

OD[LPXP RI PP RI SRQGLQJ SURSR

$ 5BHIHU WR $SSHQGL[ $ IRU GHWDLOHG YROXPH FDOFXODWLRQVW 5RRI VOI
%»3HDN GLVFKDUJH SURYLGHG E\ OHFKDQLFDO (QJLQHHU VYRRRHUVFKODJ
GUDLTRWH WKDW WKHVH )&BQHDUHOWW KDOBHHH $SSHQGL[ $

07( &RQVXOWDQWY _ 3URORJLVY OHDGRZYDOH '& '& '‘DWD &HQWUH _ ODUFK



7TDEOH 6WDJH 6WRUDJH 'LVFKDUJH &DOFXODWLRQV IRU 3U

&EDWFKPHQW %

"HSWK 6WRUD$JH 9 R

E 'LVFKDUJH ¥*

&RPPHQWYV

%XLOGLQJ 5RRI

OD[LPXP RI PP RI SRQGLQJ SURSR

$ 5HIHU WR $SSHQGL[ $ IRU GHWDLOHG YROXPH FDOFXODWLRQVW 5RRI VOI
%»3HDN GLVFKDUJH SURYLGHG E\ OHFKDQLFDO (QJLQHHU VYRRRHUVFKODJ
GUDLTRWH WKDW WKHVH )&BQHDUHOWW KDOBHHH $SSHQGL[ $

7DEOH 6WDJH 6WRUDJH 'LVFKDUJH &DOFXODWLRQV IRU 3URSIH
swbDJ] 6WRU 2ULILFH]| 2ULILFH 7RWD(
p | 9ROXE 'LVFKDUJ 'LVFKDU 'LVFKDU 5HPDUNYV
F s P V% P V& F\
_QYHUW RI 2ULILFH % RWW I
3RQG
&HQWHUOLQH R|l 2ULILFH
&HQWHUOLQH RI 2ULILFH
7RS RI 3RQG
$5HIHU WR $SSHQGL[ $ IRU GHWDLOHG YROXPH DQG GLVFKDUJH FDOFXOD
%)URP RULILFH HTXDWLRIRY D™ GUBPPHWHU RYLOYFHUWXEH @
"KHUH & $ FURVV VHFWLRQDO DUHD J + SUHVVXUH |
& )URP RULILFH HTXDWLRIRY DRFS GUBPPHWHU RYULQIYFHHUWXEH @
"KHUH & $ FURVV VHFWLRQDO DUHD J + SUHVVXUH |
7RWDO 'LVFKDUJH 2ULILFH )ORZ 2ULILFH )ORZ

7TDEOH DQG VXPPDUL]JHV WKH H[LVWLQJ DQG SURSRVHG FRQG
VLWH 5HIHU WR $SSHQGL[ $ IRU GHWDLOHG FDOFXODWLRQV

7DEOH BURSRVHG YV $OORZDEOH 3HDN JORZ 5DWH 7R /L
<HDU B3URSRVHG &RQGLWLRQV <HDU 3HDN'’LVFKDUJH 5DWHYV
6LWH| &DWFKPHC( &DWFKPHQ 7RWD|O

$O00RZD FRQWURO SRS XQFRQWU| 3URSRYHG

5HOHD : FRQWURO

6:0 )DFLOI _ PV P V

5DWH V| g2 oywUH 6:0 )DFLOL

s =Ry %\SDVV VP

3KDVH

0D\

$3HU $(&20 6WRUPZDWHU 0ODQDJHPHQW 5HSRUW IRU WKH

»5HIHU WR $SSHQGL[ $ IRU GHWDLOHG FDOFXODWLRQV

OHDGRZYDOH

07( &RQVXOWDQWV

_ 3URORJLV OHDGRZYDOH '&

‘& 'DWD &HQWUH _

ODUF

K



7TDEOH + 3URSRVHG YV ([LVWLQJ 3HDN )ORZ 5DWH 7R 7H

$OORZDEOH 3HDN 'LVFk 3URSRVHG 3HDN 'LVFKDUJH 5DW
THQWK /L V?® 7THQWK /LQH &DWFKPI?®

BWRUP (

<HDU
<HDU
<HDU
<HDU
<HDU
<HDU

$ 'LVFKDUJH UDWH WDNHQ IURP 6:0+<02 2XWSXW VHH $SSHQGL]| $

7KH DQDO\VLVY LQGLFDWHYV WKH IROORZLQJ

7TKH WRWDO SURSRVHG \HDU SHDN GLVFKDUJH UDWH IRU
DOORZDEOH UHOHDVH UDWH DV LOOXVWUDWHG LQ 7DEOH

JRU WKH \HDU WR \HDU HYHQWYV WKH WRWDO SURSRVHG
GLVFKDUJLQJ WR 7THQWK /LQH IURP WKH VLWH GRHV QRW HJI
LOOXVWUDWHG LQ 7DEOH 7KLV VDWLVILHY WKH VWRUPZ
UHTXLUHPHQW VHW E\ WKH &LW\ RI OLVVLVVDXJD

6XIILFLHQW VWRUDJH YROXPH LV SURYLGHG RQ WKH GLVWU/|
ZLWKLQ WKH VWRUP WDQNV GU\ SRQG DQG SLSHV DQG VWL
VWRUPZDWHU DV LOOXVWUDWHG DERYH DQG LQ $SSHQGL[ $

7KH PD[LPXP URRI UHOHDVH UDWHYV RI /' VIRU '& DQG
OHVVY WKDQ WKH DOORZDEOH URRI UHOHDVH UDWHV RI
'&

$V PHQWLRQHG DERYH /HYHO (QKDQFHG ZDWHU TXDOLW\ WUHD\
IRU WKH VLWH 'XH WR WKH QDWXUH RI WKH GHYHORSPHQW EHLQ.
ZLWK UHJDUGV WR JURXQGZDWHU OHYHOV DQG JUDGLQJ WKHUH C
TXDOLW\ FRQWUROV YLD ORZ LPSDFW GHYHORSPHQW VXUIDFH DQG

7TKHUHIRUH VWRUPZDWHU TXDOLW\ FRQWURO IRU WKH VLWH ZLOO
DSSURYHG HTXLYDOHQW RLO JULW VHSDUDWRU 2*6 XQLWV 2QH .
WKH DUHD VXUURXQGLQJ WKH GLVWULEXWLRQ FHQWHUV WKH VHF
WKH QRUWKZHVW 'DWD &HQWUH GULYHZD\ DQG WKH WKLUG 2*6 XQ
VRXWKHDVW 'DWD &HQWUH GULYHZD\ $V PHQWLRQHG SUHYLRXVO\
E\SDVV WKH 2*6 XQLWYV DV WKH FOHDQ ZDWHU IURP WKH EXLOGLQJ
WR 07( 'UDZLQJ & IRU GHWDLOV 7KH IROORZLQJ FDWFKPHQW SD
RLO JULW VHSDUDWRU GHYLFHV

&DWEKPHQW + 'LVWULEXWLRQ &HQWUH '"ULYHZD\ $UHD

X &DWFKPHQW $UHD KD
X ,PSHUYLRXV 3HUFHQWDJH
x 3DUWLFOH 'LVWULEXWLRQ &% (79

07( &RQVXOWDQWY _ 3URORJLVY OHDGRZYDOH '& '& '‘DWD &HQWUH _ ODUFK




&DWFKPHQW + IRUWKZHVW 'DWD &HQWHU '"ULYHZD\
x &DWFKPHQW $UHD KD
x ,PSHUYLRXV 3HUFHQWDJH
X 3DUWLFOH 'LVWULEXWLRQ &$ (79
X
&DWFEFKPHQW + 6RXWKHDVW 'DWD &HQWHU 'ULYHZD\
x &DWFKPHQW $UHD KD
X ,PSHUYLRXV 3HUFHQWDJH
X 3DUWLFOH 'LVWULEXWLRQ &$ (79

7KH DQDO\VLYVY LQGLFDWHY WKDW WKH 6WRUPFHSWRU ()2 )2 D
DQG 766 UHPRYDO UHVSHFWLYHO\ DQG FDSWXUH PRUH
YROXPH

6WRUPZDWHU UXQRIIl JHQHUDWHG IURP FDWFKPHQW DUHDYV [
XQFRQWUROOHG WR WKH /LVJDU FKDQQHO DQG 7THQWK /LQH VZDOl
7KHVH FDWFKPHQWY DUH FRPSULVHG SULPDULO\ RI ODQGVFDSHG I
EH FOHDQ 7KHUHIRUH QR ZDWHU TXDOLW\ FRQWUROV ZLOO EH SU

7TDEOH EHORZ RXWOLQHV WKH FXPXODWLYH 766 UHPRYDO HIILF
VLWH PHHWYVY WKH UHTXLUHPHQWYV IRU D 3(QKDQFHG” /HYHO RU

SURWHFWLRQ %HVW PDQDJHPHQW SUDFWLFHV KDYH EHHQ XVHG '
TXDOLW\ FRQWURO IHDVLEOH GXH WR VLWH FRQVWUDLQWY DQG Wi

7TDEOH 76& 5HPRYDO (IILFLHQFLHYV

o 766 HLIKWHG
&DWFKP| $UHI 5HPRYDJ 766
K KD gﬁwé TUHDWPHQW 3URl " ypwe| sHPRY®D|O
3URF $
2L0 *ULW 6HSDUDWR[U 'RZQVWUHDP
6:0 )DFLOLW\
$ 5RRI $UHD LQKHUHQWO\ FOHDQ
% 5RRI $UHD LQKHUHQWO\ FOHDQ
5RRI SUHD LOKHUHQWO\ FOHDQ
2L0 *ULW 6HSDUDWRU
&OHDQ /DQGVFDSH SUHDV
3ULPDULO\ &OHDQ J/DQGVFDSH
$UHDYV
7RWDO BUHD 7RWDO :HLJKWHG 766 5HPRYDD (IILFLHQF
S 766 UHPRYDO IRU WUHDWPHQW SURFHVV IURP 7DEOH R| WKH /,' 6:
% HLJKWHG 766 UHPRYDO RI WRWDO DUHD [ 766 UHPRYDO IRU WU
« 766 5HPRYDO [
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$V SHU &LW\ RI OLVVLVVDXJD UHTXLUHPHQWY WKH VLWH LV UHTXL
YLD LQILOWUDWLRQ UHXVH RU HYDSRWUDQVSLUDWLRQ %DVHG R
ZDWHU UHTXLUHG WR EH UHWDLQHG RQ VLWH LV FDOFXODWHG DV

9ROXPH ,PSHUYLRXV [61HGNV EUHD5DLQIDOO P
Pl P
P

7KH UHTXLUHG UHWHQWLRQ YROXPH LV SURYLGHG YLD GHDG VWRU
ZLWKLQ WKH GLVWULEXWLRQ FHQWUH ORDGLQJ GRFNV 7KH WRWD(
VXPPDUL]HG LQ 7DEOH EHORZ

7TDEOH 6XEBPDU\ RI 5HWHQWLRQ 6WRUDJH 9ROXPHYV

BWRUPZDWHU 0D 5HWHQWLRQ 9ROXPH 3URYLGHG
7DQN p s

'& 7DQN
'& 7DQN

7TRWDO P
$ 5BHIHU WR $SSHQGL[ $ IRU GHWDLOHG FDOFXODWLRQV RQ 7DC

7KH SURSRVHG UHWHQWLRQ WDQNYVY ZLOO EH DQ RSHQ ERWWRP Y%
IRRWSULQWYV R& DQ@G R UHVSHFWLYHO\ DQG D WRWDO GHDG
P

7KH LQILOWUDWLRQ UDWH ZLWKLQ WKH WDQN DUHD ZDV HVWDEO
GHYLFH WR FRQGXFW LQVLWX LQILOWUDWLRQ WHVWLQJ 5HVXOW)\
JURXQG VXUIDFH WKH XQIDFWRUHG LQILOWUDWLRQ UDWH LV  PF
IDFWRU RI VDIHW\ SHU FRQVHUYDWLRQ DXWKRULW\ JXLGHOLQHV
PP KU 7KH UHWHQWLRQ WDQNV ZLOO EH DEOH WR LQILOWUDWH W
PLQ OHVV WKDQ KUV

7KH IROORZLQJ GUDZGRZQ WLPH ZDV FDOFXODWHG
X KUV IRU DQ LQILOWUDWLRQ ¥R@XPH RI P
X KUV IRU DQ LQILOWUDWLRQ ¥ROXPH RI P

7TKHUHIRUH VXIILFLHQW UHWHQWLRQ YROXPH DQG GUDZGRZQ WLF
WDQN WR PHHW &LW\ Rl OLVVLVVDXJD UHTXLUHPHQWYV IRU ZDWHU E
FDOFXODWLRQV

6HGLPHQW DQG (URVLRQ &RQWURO

6HGLPHQW DQG HURVLRQ FRQWURO PHDVXUHV ZLOO EH LPSOHPHQ
PHDVXUHY ZLOO LQFOXGH

, QVWDOODWLRQ RI VHGLPHQW FRQWURO IHQFLQJ DW VWUDW
WKH VLWH

SUHYHQWLQJ VLOW RU VHGLPHQW ODGHQ ZDWHU IURP HQWH
PDQKROHV E\ ZUDSSLQJ WKH LQOHW JUDWHYV ZLWK ILOWHU
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7KH &RQWUDFWRU VKDOO FOHDQ XS DQG UHPRYH DQ\ PXG R
VXUURXQGLQJ ULJKWV RI ZD\ RQ D UHJXODU EDVLV

ODLQWDLQLQJ VHGLPHQW DQG HURVLRQ FRQWURO VWUXFW X
FOHDQLQJ DV UHTXLUHG XQWLO VXFK WLPH WKDW WKH (QJL
(URVLRQ FRQWURO PHDVXUHV WR EH LQVSHFWHG ZHHNO\ DC

6DQLWDU\ 6HZHU 6HUYLFLQJ

$Q H[LVWLQJ VDQLWDU\ VHUYLFH SLSH KDV EHHQ LQVWDOOHG |
OHDGRZYDOH %XVLQHVYV 3DUN 'LVWULFW 3KDVH 'HYHORSPHQW $Q
VHUYLFH VORSHG DW FRQYH\V IORZV VRXWK DW WKH VRXWK FR
RI WKLV VHZHU LV DSSUR[LPDWHO\ IV

7KH DQWLFLSDWHG VDQLWDU\ GLVFKDUJH IURP WKH SURSRVHG GH’
Rl 3HHO GHVLJQ FULWHULD 3RSXODWLRQV KDYH EHHQ HVWLPDW

SURYLGHG LQ WKH 5HJLRQ RI 3HHOV VWDQGDUGV 7DEOH SURYL
WKH SURSRVHG VLWH 'HWDLOHG FDOFXODWLRQV DUH IRXQG LQ $S
7DEOH 3RSXODWLRQ (VWLPDWH

3RSXODWLRQ

/DQG 8VH | 6LWH SUHD "V oy o

SRSXODWLRQ | SHRSOH

'LVWULEXWLRQ &HQWUHIfV

'DWD &HQWUH

7TRWDO 3RSXODWLRQ

$ 6HH 7DEOH
%»3RSXODWLRQ 'HQVLW\ EDVHG RQ 5HJLRQ RI 3HHO /LQHDU :DVWHZD\
3RSXODWLRQ RI 'DWD &8HQWUH REWDLQHG IURP 6WDQWHN :DWHU 8VI
RFFXSDQF\ RI HPSOR\HHVY 5HIHU WR 7DEOH LQ $SSHQGL][ &

7TDEOH VXPPDUL]HV WKH VDQLWDU\ VHZHU GLVFKDUJH UDWHV IU
VDQLWDU\ VHUYLFH
7TDEOH 6DQLWDU\ 'LVFKDUJH 5DWHYV

' QILOW([ 3HDNQ
$0O0ORZO )ORZ
/\ [\ ¢

$UHO 3RSXOD| 3HDNL| $YHUDJH

/DQG 8VH KD SHUVR({ )DFWR / V&

'LVWULEXWLRQ &HQWUHT{V
'DWD &HQWUH

7RWDO 6DQLWDU\ '"HPDQ|G IURP 6LWH
$ 3BRSXODWLRQ (VWLPDWH 6HH 7DEOH

%3HDNLQJ IDFWRU EDVHG RQ +DUPRQYV (TXDWIKRHQH3) " 3) " 3
& $YHUDJH IORZ EDVHG RQ / F GD\ VHH $SSHQGL[ %
' QILOWUDWLRQ DOORZDQFH EDVHG RQ /' V KD

( 3BHDN )ORZ  $YJ )ORZ [ 3)
)$UHD UHIOHFWV VLWH DUHD IRU HDFK ODQG XVH
*7RWDO 6DQLWDU\ '"HPDQG 6XP RI 3HDN )ORZV ,QILOWUDWLRQ $OQRZDQFH
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3OHDVH UHIHU WR $SSHQGL[ % IRU GHWDLOHG FDOFXODWLRQV $V
VDQLWDU\ GLVFKDUJH I[URP WKH VLWH XQGHU SURSRVHG FRQGLWL

7KH SURSRVHG GHYHORSPHQWY ZLOO EH VHUYLFHG E\ WKH H[LVWL

WKDW GLVFKDUJHV VRXWKZHVW RI WKH VLWH $ PP GLDPHWH
WR HDFK EXLOGLQJ ZLWKLQ WKH SURSRVHG GHYHORSPHQW DQG ZL
vDQLWDU\ ODWHUDO DW WKH VRXWKZHVW FRUQHU RI WKH VLWH 7
FRQYH\ IORZV WR WKH H[LVWLQJ PP GLDPHWHU VDQLWDU\ VHZHL
VRXWK RI WKH SURSRVHG GHYHORSPHQW 7KH VLWHYV ODWHUDO Z
FDOFXODWHG SHDN GHPDQG 7KH SURSRVHG PP ODWHUDO ZLOO
SLSH HIWHQVLRQ DQG VDQLWDU\ FRQWURO PDQKROH 5HIHU WR 07

6LQFH WKH SURSRQHQW SODQV WR VHYHU WKH GLVWULEXWLRQ OD
vDQLWDU\ VHZHU HDVHPHQW DORQJ WKH VRXWK RI "LVWULEXWLR(
FRQQHFWLRQ IURP WKH H[LVWLQJ PXQLFLSDO VDQLWDU\ VHZHU WF

'RPHVWLF DQG )LUH :DWHU 6XSSO\ 6HUYLF

7TKHUH LV DQ H[LVWLQJ PP GLDPHWHU ZDWHUPDLQ DORQJ 7THQWK
WKH VLWH 7KHUH DUH QR H[LVWLQJ K\GUDQWYV ZLWKLQ WKH VLWH

7KH H[SHFWHG GRPHVWLF ZDWHU GHPDQG IRU WKH SURSRVHG GH"
5HJLRQ RI 3HHO GHVLJQ FULWHULD 7DEOH VXPPDUL]JHV WKH GR
IRU WKH $YHUDJH 'D\ OD[LPXP 'D\ DQG 3HDN +RXU GHPDQG VFHQDU
IRXQG LQ $SSHQGL][ &

7DEOH :DWHU 'HPDQG
,QGXVWULDO 8VDJH = 'LVWULEXWLRQ &HQWUH

SRSXODWLRQ SHRSOH VHH 7DEOH

$YHUDJH 'D\ '"HPDQG /' F G [ SHRSOH [V

OD[ 'D\ 3HDNLQX¥ )DFWRU

3HDN +RXU 3HDN®QJ )DFWRU

OD[LPXP 'D\ '"HPDQG [ IV [V

S3HDN +RXU '"HPDQG [ IV [V

,QGXVWULDO 8VDJH + 'DWD &HQWUH

3RSXODWLRQ SHRSOH VHH 7DEOH

$YHUDJH 'D\ '"HPDQG I F G [ SHRSOH [V

OD[ 'D\ 3BHDNLQJY )DFWRJU

3HDN +RXU 3HDN®QJ )DFWRU
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OD[LPXP 'D\ '"HPDQG [ IV [V

3HDN +RXU '"HPDQG [ IV [V

$ :\DWHU 'HPDQGV EDVHG RQ 5HJLRQ RI 3HHO '"HYHORSPHQW &KDUJHV %DFNJUF
%»3HDNLQJ IDFWRUV EDVHG RQ 5HJLRQ RI 3HHO 'HVLJQ &ULWHULD

J)LUH IORZ GHPDQGV IRU WKH SURSRVHG GHYHORSPHQW ZHUH Gl
RXWOLQMHWHIUQ6 XSSO\ IRU 3XEOLFLUH B BERWAHAWLIHRLYY 6XUYH\ )86

VSULQNOHU VA\VWHP GHVLJQHG WR 1)3% LV SURSRVHG IRU WKH E>
WKH VSULQNOHU VA\VWHP DQG ILUH KRVH OLQHYV ZLOO EH SURYLGH(
UHGXFWLRQ RI ZLOO EH DSSOLHG WR WKH FDOFXODWHG ILUH

UHGXFWLRQ IRU D VSULQNOHU V\VWHP DGHTXDWHO\ GHVLJQHG St
VXSHUYLVHG V\VWHPVY DQG DQ DGGLWLRQDO UHGXFWLRQ LI WK
KRVH OLQHV LV VWDQGDUG L H VXSSOLHG E\ D PXQLFLSDO ZDWHL
LV VXPPDUL]HG LQ 7DEOH '"HWDLOHG FDOFXODWLRQV DUH SURY

7TDEOH LUH )ORZ 5HTXLUHPHQWYV
JLUH 8QGHUZULWHUV 6XUYH\

)86 )ORZ 5DWH

%XLOGLQJ

%XLOGLQJ '& IV
%XLOGLQJ '& IV
'DWD &HQWHU IV

7KH PD[LPXP GD\ ODUJHVW ILUH IORZ GHPDQG LV WKHUHIRUH

:DWHU VHUYLFLQJ IRU WKH 'DWD &8HQWUH VLWH ZLOO LQFOXGH WKI
DQG PP GLDPHWHU GRPHVWLF VHUYLFH WDSSHG RIIl WKH H[LVW|
7THQWK /LQH :HVW :DWHU VHUYLFLQJ IRU WKH 'LVWULEXWLRQ &HQV

PP GLDPHWHU ILUH DQG PP GLDPHWHU GRPHVWLF VHUYLFH WD
VRXWKHUQ GHYHORSPHQW 5HIHU WR PHFKDQLFDO SODQV IRU GHW
DQG EDFN IORZ SUHYHQWLRQ GHYLFHYV

1HZ SULYDWH K\GUDQWY ZLOO EH LQVWDOOHG WKURXJKRXW ERWEk
VLWHV WR SURYLGH VXIILFLHQW FRYHUDJH 7KH SURSRVHG K\GUD
EXLOGLQJYV SULPDU\ HQWUDQFHV 5HIHU WR 07( 'UDZLQJ & DQG
$SUFKLWHFWYV

$ K\GUDQW IORZ WHVW zZDV FRPSOHWHG 'HFHPEHU E\ 6 XSHU
UHVLGXDO SUHVVXUH WR DQDO\]H WKH DYDLODEOH IORZ WKH ZDW
D PLQLPXP UHVLGXDO SUHVVXUH RI N3D SVL ZKHQ VXEMHF\

GHPDQGV 5HIHU WR $SSHQGL[ & IRU IORZ DQDO\VLY DQG K\GUDQW

07( &RQVXOWDQWY _ 3URORJLVY OHDGRZYDOH '& '& '‘DWD &HQWUH _ ODUFK



&ERQFOXVLRQV DQG SHFRPPHQGDWLRQV

%DVHG RQ WKH LQIRUPDWLRQ SURYLGHG KHUHLQ LW LV FRQFOXGH
FRQVWUXFWHG WR PHHW WKH UHTXLUHPHQWYV RI WKH &LW\ Rl OLVV
WKDW

L 6WRUPZDWHU TXDQWLW\ FROQOWURO FULWHULD FDQ EH DFKL
ZLWK VWRUDJH SURYLGHG LQ WKUHH VWRUPZDWHU WDQNV
VWUXFWXUHY YROXPH DV GHVFULEHG LQ 6HFWLRQ

LL 4XDOLW\ FRQWURO IRU WKH VLWH FDQ EH SURYLGHG XVLC
BHFWLRQ

LLL (URVLRQ DQG VHGLPHQW FRQWUROV EH LQVWDOOHG DV

LY 6DQLWDU\ VHUYLFLQJ IRU WKH GHYHORSPHQW EH LQVWDO
UHSRUW

Y ‘DWHU VHUYLFLQJ IRU WKH GHYHORSPHQW EH LQVWDOOHG
UHSRUW WR PHHW )86 PLQLPXP ZDWHU VXSSO\ UHTXLUHPHQ

YL 7KH SURSRVHG VWRUPZDWHU PDQDJHPHQW SODQ SUHVHQ!

VHUYLFLQJ ZRUNV GHVFULEHG LQ WKLV UHSRUW DQG DV VKI
DFFHSWHG LQ VXSSRUW RI WKH VLWH SODQ DSSURYDO SURF

‘H WUXVW WKH LQIRUPDWLRQ HQFORVHG KHUHLQ LV VDWLVIDFWRU
GR QRW KHVLWDWH WR FRQWDFW RXU RIILFH

$00 RI ZKLFK LV UHVSHFWIXOO\ VXEPLWWHG
07( &RQVXOWDQWYV ,QF

2026-03-25

1LFKRODV 5HQGXOLF % (QJ 5XL =KRX 3 (QJ

'"HVLIQHU &LYLO 'HVLJQ ODQDJHU &LYLO
QUHOGXOLF#PWH FRP UJKRX#PWH FRP
KWWSV PWH VKDUHSRLQW FRP VLWHYV B 6KDUHG 'RFXPHQWV 5HSRUWYV 07( )65 6:0 5HSRUW

6WRUPZDWHU O0DQDJHPHQW 5HSRUW GRF]
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6OWRUPZDWHU O0ODQD.

MTE
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6LWH 'UDLQDJH WR 7THQWK [L&M &ZD0H
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727%/
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1XPEHU Rl URRI GUDLQV PLQ GUDLQV SHU P
‘QFUHPF| &XPXOD 7RW
+HDG $UHD 9ROXPH 9ROXPH 'LVFKDYJH
PP P P P PV

1RW &RQWULEXWLQJ $UHD SHU 'UDLQ

URRI VORSH ZDV DVVXPHG

7TRWDO GLVFKDUJH SURYLGHG E\ OHFKDQLFDO (QJLQHHU +DPPHUVFKODJ

P

-RIIH ,QF



352/2%,6 0($'2:9%/( ',675,%8721 &(1
7HQWK /LQ
67250:$7(5 0$1$*(0(1

A5 MTE

6WDJH 6WRUDJH 'LVFKDUJH 5HODWLRQVKLS 5RR

SURSRVHG Y%

7TRWDO 5RRI $UHD P
7RWDO 5RRI $UHD $YDLO IRU 3RRGLQJ

1XPEHU Rl URRI GUDLQV PLQ GUDLQV SHU P
‘QFUHPF| &XPXOD 7RW
+HDG $UHD 9ROXPH 9ROXPH 'LVFKDYJH
PP P P P PV

1RW &RQWULEXWLQJ $UHD SHU 'UDLQ

URRI VORSH ZDV DVVXPHG

7TRWDO GLVFKDUJH SURYLGHG E\ OHFKDQLFDO (QJLQHHU +DPPHUVFKODJ

P

-RIIH ,QF



352/2*%,6 0($'2:9%/( ',675,%87,21 &(:

7(17+ /,1( :(67 0,66,66¢
67250:$7(5 0$1$*(0(1
7$1. 92/80( &$/&8/$7,2

&5 MTE

ZXDOWLW) &ROQWURO 7DQ
ID\HUV RI 6WI

+HL

9RLG 6SDFH
ORGXOH )F
6\WWHP )R
ORGXOH 8QLV

9ROXPH SHU XQLW
7TRWDO 1XPEH

6WRUDJH 9ROXPH 1HW

9ROXPH RI 7TRS 6WRQH
9ROXPH RI 6LGH 6WRQH
9ROXPH RI %RWWRP 6WRQH

7TRWDO 9ROXPH 3URYLGHG
%RWWRP RI 7D(

7RS RI '"HDG 6WRUDJ

7TRS RI 7TDQN

7TRS RI ¢

$FWLYH 6WRUDJH

VT
VT
VT

o

T T T

o




352/2*%,6 0($'2:9%/( ',675,%87,21 &(.

7(17+ /,1( :(67 0,66,66
67250:$7(5 0$1$*(0(1
6WDJH 6WRUDJH 'LVFKDUJH &XlU

2XWOHW '"HYLFH 1F

7\S 2ULILFF

'LDPHWH!
$UHD P

L QYHUW (

& | (OHY

'LVFK &RHEIl &

'LVFKDUJH 4
I1XPEHU RI 2

& $ J +

A MTE

6:0 GWRUDJH ¢ 2XWOH)" 7R\
(OHYDWLRQ $UHD ,QHUHP 9ROXPH| &XPXODWLYH PROXPH
'"HVFULSWLRQ P P P P P P V PV
2ULILFH
7DQN 2
7RS RI

7TDQN 7RS F
7RS RI $0O

+HDG



352/2*,6 0($'2:9%/( ',675,%87,21 &(:

7(17+ /,1( :(67 0,66,66¢ ﬂ
67250:$7(5 0$1$*(0(1 MTE

67250 3,3(6 $1' 6758&785(6 92/80( &$/&8/

W% s}t

'LDPHWHU P /HQJWRR@XPH P

6RXWKHDVW 7R 6:0 )DFLOLJW\

d}s 567>

"SEU SPE

6WUXFWXUH ,' 'LDPHWHU P $UHD P 2XWOHW ,QYHUW P

BSLOQRIPZ)UQW RU7* P +HLIJKW P

d}s o sjoplr

~u
"THSZ 8 ~d] ~iD 57160




352/2%,6 0($'2:9%/( ',675,%8721 &(1

7HQWK /LQ

67250:$7(5 0$1$*(0(1

67$*( 6725%*( ' 6&+$5*( &$/&8/$7.216 )25 352326(°

'5< 321'6:0)

2XWOHW "HY 2XWOH)
7\s 2ULILFF 7\s 2ULILFF
'LDPHWH! 'LDPHWH!
$UHD P $UHD P
,QYHUW ( ,QYHUW (
& | (OHY & | (OHY
'LVFK &RH{Il & 'LVFK &RH{Il &
'LVFKDUJH 4 & $ J o+ 'LVFKDUJH 48&:$ J o+
1XPEHU RI Z 1XPEHU RI ¢
6.0 3RQG 9R( 2XWOH) 2XWOH)
,QFUHPHRWDRXODWEFWLYH gWRUDJH 7RWI
(OHYDWLRQ $UHDOXPH 9ROXPH  9ROXPH + 'LVEKDUJH  + |'LVFKO
P P P P P P P V P PV PV

,QYHUW RI 2ULILFH
&/ 2ULI
&/ 2ULI

7RS RI

UJH



352/2%,6 0($'2:9$/( ',675,%87,21 &(:

7(17+ /,1( :(67 0,66,66¢
67250:$7(5 0$1$*(0(1
7$1. 92/80( &$/&8/$7,:

7DQN  &DWFKPHQW ¢
6LQJOH 6WDFN RI %]

+HL

9RLG 6SDFH
6\WWHP )R
ORGXOH )F
ORGXOH 8QLV

9ROXPH SHU XQLW
7TRWDO 1XPEH

6WRUDJH 9ROXPH 1HW

9ROXPH RI 7TRS 6WRQH

9ROXPH RI 6LGH 6WRQH
9RLG 5DWLR

7TRWDO 9ROXPH 3URYLGHG

(VWLPDWHG *: (OHY # °
%RWWRP RI 7D¢(

7RS RI 'HDG
7RS RI 7DQN
7TRS RI ¢

'HDG 6WRUDJH

P

VT
VT
VT

P
8QlI
P

=]
=]

H[FOXGH ERWWRP V|

P

U UV TTVTTDO

W R QH

A MTE

7DQN  &DWFKPHQW ¢
6LQJOH 6WDFN RI %!

+HL

9RLG 6SDFH
6\WWHP )R
ORGXOH )F
ORGXOH 8QLV

9ROXPH S
7TRWDO 1XPEH

6WRUDJH 9RC

9ROXPH RI 71

9ROXPH RI 6L
9RLG 5DWLR

7TRWDO 9ROXPH 3URYLGHG

(VWLPDWHG *: (OHY # -
%RWWRP RI 7D

7RS RI 'HDG
7RS RI 7DQN
7RS RI ¢

'HDG 6WRUDJH

v

U UV TTVTTDO

H[FOXGH ERWWI




352/2%,6 0($'2:9$/( ',675,%87,21 &(:
7(17+ /,1( :(67 0,66,66¢

7DQN 5HWHQWLRQ 'UDZ 'R 0
SURMHFW 1XPEHU

'DWH ODUFK
"HVLJIQ %\ 1=5
)LOH 47? B ?6:07 6:0 &DOFV [0V

QILOWUDWLRQ 9ROXPH

6WRUDJH 3URYLGHG LQ 5HWHQ)\
'5$:'2:1 7,0(
1RWH GUDZGRZQ WLPH FDOFXODWHG EDVHG RQ HTXDWLRQ IURP 02( 6:0 ODQXDO

6XUIDFH $UHBROXPH RI |DIMHFERODWLRQISRDIWHO DWLRDZGRZQ 7LRM Y
F p PP KU

1RWH SHUFRODWLRQ 5DWH EDVHG RQ ,Q 6LWX ,QILOWUDWLRQ 7THVWLQJ SUHSDUHG E\ 07( &RQVXOW
$SSHQGL[ ' IRU PRUH GHWDLOV
1RWH 'UDZGRZQ 7LPH 9 3Q% ZKHUH 9 LV WKH YROXPH RI ZQQWHU 3 LV WKH SHUFRODWLRQ U
UDWLR RI WKH VWRUDJH PHGLD VWRQH WDQN DQG $ LV WKH VXUIDFH DUHD 'UDZGRZQ WLPH WR E
UHTXLUHG E\ &LW\ Rl OLVVLVVDXJD

6WRUDJH 3URYLGHG LQ 5HWHQV
'5$:'2:1 7,0(
1RWH GUDZGRZQ WLPH FDOFXODWHG EDVHG RQ HTXDWLRQ IURP 02( 6:0 ODQXDO

6XUIDFH $UHOROXPH RI |DIHHIERODWLRQISDIWHOIDWLRDZGRZQ 7LRM Y
P P PP KU

1RWH BHUFRODWLRQ 5DWH EDVHG RQ ,Q 6LWX ,QILOWUDWLRQ 7HVWLQJ SUHSDUHG E\ 07( &4RQVXOW
$SSHQGL[ ' IRU PRUH GHWDLOV
1RWH 'UDZGRZQ 7LPH 9 3Q% ZKHUH 9 LV WKH YROXPH RI ZOQQWHU 3 LV WKH SHUFRODWLRQ U
UDWLR RI WKH VWRUDJH PHGLD VWROQH WDQN DQG $ LV WKH VXUIIDFH DUHD 'UDZGRZQ WLPH WR E




352/2*%,6 0($'2:9%/( ',675,%87,21 &(:

7(17+ /,1( :(67 O,

67250:$7(5 0$1$*(0(1

'XDOK\G

66,66¢

6RLO 3HUFRC PP |
)DFWRU R
'"HVLJQ SHUFR PP |
Pk
( P
od
$UHD DW ERWW P WDNHQ IU|
'"HDG 6WRUDJH iAd6X P 6:0+<02 ,1387
$YHUDJH LQOHW FDBDIRLW\ V 6:0+<02 ,1387
i d
$UHD DW ERWW P WDNHQ IU|
'"HDG 6WRUDJH 108X P 6:0+<02 ,1387

$YHUDJH LQOHW FDBOIRLW\ V 6:0+<02 ,1387



4 ? GDW ODUFK
! OHWULF XQLWYV ! ;,03> @ 7,03 > ') > @ FPV /266 > @
! _ ! 6&6 FXUYH QXPEHU &1 >
! 3URMHFW 1DPH 352/2*,6 0($'2:9$/( ',675,%87,21 &(175( ! 3HUYLRXV VXUIDFHV ,$SHU > @ PP 6/33 > @
! -2% 180%(5 ! I* @P 013> @ 6&3 > @ PLQ
1 WH )(%5885< ! ,PSHUYLRXV VXUIDFHV $LPS > @ PP 6/3, @
! ORGHOOHU = ! @P 01, > @ .>@PLQ
! &RPSDQ\ 07( &2168/7$176 ,1& ! 5%,1)$// > @ PP KU (1
! JLOH '$7 ! _

! _ | '5< 321"
1 67$57 7=(52 > @ 0(7287 > @ 167250 > @ 1581 > @ ! _
! 0,66* VWP 1 5287( 5(6(592, 5 ‘RXW > @ 1+<' >321' @ ,'LQ > @
1 5($' 67250 672508B),/(1$0( > 67250 @ ! >'@ PLQ
! ! 7$%/( RI _287)/2: 6725%*( YDOXHV
! _ ! FPV KD P
! !
! (;,67,1% &21',7,216 +<'52/2*,& 02'(/,1* !
! !
! !
! !
! _ ! PD[ WZHQW\ SWV
! _ ! VRYI > @ 1+<'RYI > 29) @
1 $5($ (;,67,1* '5%,1$*( 6( 72 /,6*$5 &+$11(/ ! _
! _ 1 $5($ 81&21752//(" 6,7( ",6&+$5*( 72 7(17+ /,1( 6:$/(
1 &S/, % 1$6+<" > @ 1+<' > @ '7 > @PLQ $5($ > @ KD ! _
! )>@FPV &1 &> @ ,$ > @ PP 1 &$/,% 1$6+<" > 1+<' > '7 > @PLQ $5($ > @ KD
! 73 > @KUV ! >@FPV &1&> @ ,$> @ PP
1 5$ 1)$// > @ PP KU (1 ! > 73 > @KUV
1 _ ! 5$,1)$// > @ PP KU (1
1 $5($ (;,67,1% '58$,1$*( 1( 72 7(17+ /,1( 6:8/( ! -
1 _ ! &20% 1( 7278/ )/2 72 6:8/(
1 &S/, % 1$6+<" > @ 1+<' > @ '7 > @PLQ $5($% > @ KD 1 >@ 1+<' > 6:$/( @ ,'V WR DGG > @
! ,)>@FPV &1 &> @ ,$> @ PP !
! >@ 73 > @KUV 1 $5($ 818&21752//(" 6,7( ',6&+$5%( 72 $'-$&(17 /$1"
1 5$ 1)$// > @ PP KU (1 ! _
! _ 1 &S/, % 1$6+<’ > @ 1+<' > '7 > @PLQ $5($ > @ KD
! _ ! ') > @ FPV &1&> @ ,$> @ PP
! ! 1>@ 73> @KUV
! 352326(" &21',7,216 +<'52/2*,& 02'(/,1* ! 5%,1)$// > @ PP KU (1
! !
! 1o)I2: &+ (& 727$/ 6 7( L6&+$5%( -
! [ P>@ 1+< > 7278/ @ ,'V WR DGG > @
! !
! - ! -
1 $5($ 6,7('5%$,1$*( 72 6:0 )$&,/,7< 6( 2) 6,7( - 1 67857 T 7=(52> @ 0(7287 > @ 167250 > @ 1581 >
! ! 0,66* WP
1 &S/, % 67$1 +<" > @ 1+< > @ '7> @PLQ $5($> @ KD !
! ;.03 > 7,03 > 1) > @ FPV /266 > @ 1 67857 7=(52 > 0(7287 > @ 167250 > @ 1581 >
! 6&6 FXUYH QXPEHU &1 > @ ! 0,66 VWP
1 3HUYLRXV VXUIDFHV ,$SHU > @ PP 6/33 > @ !
! *3> @P 013> @ 6&3 > @ PLQ 1 67857 7=(52 > 0(7287 > @ 167250 > @ 1581 >
1 ,PSHUYLRXV VXUIDFHV ,$LPS > @ PP 3,> @ ! 0,66 VWP
! /*,> @ P 01, > 6&, > @ PLQ !
! 5%,1)$// > @ PP KU (1 1 67857 7=(52 > @ 0(7287 > @ 167250 > @ 1581 >
! _ ! 0,66 VWP
! 25,),&( 3,3( 3/$&(" '2:1675($0 2) 0+ !
! _ _ 1 67857 7=(52 > 0(7287 > @ 167250 > @ 1581 >
1 5287( 5(6(592,5 JRXW > @ 1+<' > 2ULILFH @ ,'LQ > @ ! 0,66 VWP
! 57>@ PLQ !
! 7$%/( RI _287)/2: 6725$*( YDOXHV ! _ _
! FPV KD P 1),1,6+
! !
! !
! !
! !
! !
! PD[ WZHQW\ SWV !
! CRYI > @ 1+<'RYI > 29) @ !
! !
Vo)l2: &+ (& 6,7( s&+$5*( 72 2 1675($0 6:0 )$& /,7< !
1§ +< , @ .’V WR DGG > @ !
! !
! $5($ $ ',675,%87,21 &(175( 522) - !
! !
L &S/, % 6781 <" > @ 1+<'> $@ '7> @PLQ $5(%3 > @ KD !
! ,03 > 7,03 > 1) > @ FPV /266 > @ !
! 6€6 FXUYH QXPEHU &1 > @ !
1 3HUYLRXV VXUIDFHV ,$SHU > @ PP 6/33 > @ !
! > @ 013 > @ 6&3 > @ PLQ !
1 \PSHUYLRXV VXUIDFHV ,$LPS > @ PP 3, > @ !
! ,> @P 01, > @ 6&, > @ PLQ !
1 5$,1)$// > @ PP KU (1 !
! !
! )/2: &21752/ 522) '5%,16 '& B
!
1 5287( 5(6(592,5 JCRXW > @ 1+<' > )&5' @ ,'LQ > @
! 57> @ PLQ
! 7$%/( RI _287)/2: 6725%$*( YDOXHV
! FPV KD P
1
!
! PD[ WZHQW\ SWV
! CRYI > @ 1+<'RYI > 29) @
1
! ‘& ,1),/75%$7,21 7$1. -
!
! &20387( '88/+<’ > @ &,1/(7 > @ FPV 1,1/(7 > @
! 0$- 0ODM1+<' > 72 /,6*%$5 @
1 oLQ1l+<' > ,1),/ @
! @ FX P
!
! $5($ % ',675,%87,21 &(175( 522) -
!
L &S/, % 6781 <" > @ 1+<'> % @ 'T> @PLQ $5(8> @ KD
! ,03 > 7,03 > 1) > @ FPV /266 > @
! 6€6 FXUYH QXPEHU &1 > @
1 3HUYLRXV VXUIDFHV ,$SHU > @ PP 6/33 > @
! *3> @P 013> @ 6&3 > @ PLQ
1 ,PSHUYLRXV VXUIDFHV ,$LPS > @ PP 6/3, > @
! 1, > P 01, > @ 6&, > @ PLQ
1 5%$,1)$// > @ PP KU (1
!
! )/2: &21752/ 522) '5%,16 '& B
!
1 5287( 5(6(592,5 CRXW > @ 1+<' > )&5' @ ,'LQ > @
! 57> @ PLQ
! 7$%/( RI _287)/2: 6725$*( YDOXHV
! FPV KD P
!
!
! PD[ WZHQW\ SWV
! CRYI > @ 1+<'RYI > 29) @
!
! ‘& ,1),/75$7,21 7$1. B
1
! &20387( '88/+<’ LQ > @ &,1/(7 > @ FPV 1,1/(7 > @
! 0$-," > @ ODM1l+<' >72/,6"%$5 @
! 0,1 > @ 0LQ1+< > ,1),/ @
! 70-672 > @ FX P
!
1 )/2: &+(&. '& ',6&+$5*,1* 72 /,6*$5 %<3$66 1(7:25. 6( 2) 6,7(
g4 JVUXP > @ 1+<' > %<3%66 @ ,'V WR DGG > @
1
1 $5($ 6,7('5%,1,1* 72 7(17+ /,1( 6:8/( B
!
1 &S/, % 67$1 +<" > @ 1+<' > @ '7> @PLQ $5($> @ KD
07( &RQVXOWDQWYV ,QF 3DJH

,QSXW )LOH



4 ? B ?6:0?76:0+<027? RXW ODUFK
1 ! 8QLW +\G 4SHDN FPV
1 |
| 66666 0 0 222 1 3(s$. )/2: FPV L
16 : 0000 2 2 1 7,00 72 3($. KUV
| 66666 000 2 2 9HU 1 5812)) 92/80( PP
1 02 2 6HSW 1 727%/'5%,1)$// PP
| 66666 0o 0 222 1 5812)) &2()),&, (17
1 |
1 6WRUP:DWHU ODQDJHPHQW +<GURORJLF ORGHO 1 L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1<
1 |
1 |
! 6:0+<02 9HU !
1 $ VLQJOH HYHQW DQG FRQWLQXRXV K\GURORJILF VLPXODWLRQ PRGIHO _
1 VHG RQ WKH SULQFLSOHV RI +<02 DQG LWV VXFFHVVRUV ! _
1 277+<02 DQG 277+<02 !
1 1 352326(" &21',7,216 +<'52/2%,& 02'(/,1*
1 'LVWULEXWHG E\ - ) 6DERXULQ DQG $VVRFLDWHV ,QF 1
1 2WWDZD 2QWDULR 1
1 *DWLQHDX 4XHEHF 1
1 (0DLO VZPK\PR#MIVD &RP 1 _
1 |
1 1 $5($ 6,7( '55,1$*( 72 6:0 )$&,/,7< 6( 2) 6,7(
1 |
1 JLFHQVHG XVHU 07( &RQVXOWDQWV ,QF 1
1 %XUOLQIWRQ 6(5,$/ | &%/, % 6781 +< _ $UHD KD
1 [ "7 7RWDO ,PS ‘LU &RQQ
1 |
1 1 ,03(59,286  3(59,286 L
1 352*5$0 $55%< ',0(16,216 1 6XUIDFH $UHD KD
1 OD[LPXP YDOXH IRU ," QXPEHUV 1 "HS 6WRUDJH PP
1 0D[ QXPEHU RI UDLQIDOO SRLQWV 1 $YHUDJH 60RSH
1 0D[ QXPEHU RI IORZ SRLQWYV 1 THQIWK
1 1 0DQQLQIV Q
1 |
1 1 0D[ HIl ,QWHQ PP KU
1 "(78%,/(" 287387 1 RYHU PLQ
1 1 6WRUDJH &RHIl  PLQ LL LL
1 $7( 7,0( 581 &2817(5 1 8QLW +\G 7SHDN PLQ
1 1 8QLW +\G SHDN FPV
I ,QSXW ILOHQDPH 4 ? Ba ?6:0?6:0+<02? GDW 1 727$/6
I 2XWSXW \LOHQDPH 42 Ba ?6:0?6:0+<02? RXW 1 3($. )/2: FPV LLL
I 6XPPDU\ ILOHQDPH 4 ? Ba ?6:0?6:0+<02? VXP 1 7,00 72 3($. KUV
I 8VHU FRPPHQWV 1 5812)) 92/80( PP
1 BEBEBBBBBEBBBBBBBBBBEBBBEBBBBBEBEBBBEBEBBBBEBBBBEBBBBBBEBBBBBEBBRIBEBEBEBRBBEE P
1 BEBBBBBBEBEBBBBBBBBBBBBBBEBBEBBBEBEBBBEEBBBBEBEBBBBBBBBBBBBP BB EIEEEETRREE R BE BRS B
1 BEBBEBBBBBEBBBBBBBBBBBBBBEBBBBBBEBEBBBEBEBBEBEBEBBBBBEBEBBBBRBBBBEBBBBBE8BEBRBBBWRBDIH &RHIILFLHQW LV VPDOOHU WKDQ '7
1 1 8VH D VPDOOHU '7 RU D ODUJHU DUHD
1 |
1 1 L &1 3528 ('85( s(/<&7( )25 3(59,286 /266(6
1 1 ,D 'HS 6WRUDJH S$ERY
1 _ 1 LL 7 0( 67(3 7 6+281 %< 60%//(5 25 (4a$/
1 3URMHFW 1DPH 352/2*,6 0($'2:9$/( ',675,%87,21 &(175( 1 7+$1 7+( 67258%( &2()),&, (17
1 -2% 180%(5 1 LLL 3($.)/2: '2(6 127 ,18/8'( %$6()/2: ,) $1<
1 ‘DWH )(%588$5< I
1 ORGHOOHU 1=5 1
1 &RPSDQ\ 07( &2168/7$176 ,1& 1
1 JLOH '$7 ! _
1 (1''2) 581 1 25,),&( 3,3( 3/$&(" '2:1675($0 2) 0+
1 |
1 1 5257( 5(6(592,5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ
1 |
1 [ 287 2ULILF  _ 287/)2: 67258*( 7$%/(
1 1 287)/2:  67258*( _ 287)/2: 6725%*(
1 1 FPV KD P FPV KD P
! ! ( _ (
! ! ( _ (
1 _67$57 _ 3URMHFW GLU 42 Ba 76:026:0+<02? ! ( - (
1 5DLQIDOO GLU 4 2 Ba ?76:0?76:0+<02? !
1 7=(52 KUV RQ 1 5287,1* 5(68/76 $5(% 43($. 73($. 59
1 0(7287 RXWSXW 0(75,& 1 F KUV PP
1 1581 1 1)/2: 1
1 167250 1 287)/2 2ULILF
1 0,66* VWP 1 29(5)/2: 29)
1 |
1 1 727$/ 180%(5 2) 6,08/$7(' 29(5)/2:6
1 _ 1 &808/$7,9( 7,0( 2) 29(5)/2:6 K
1 3URMHFW 1DPH 352/2*,6 0($'2:9$/( ',675,%87,21 &(175( 1 3(5&(17$*( 2) 7,0( 29(5)/2:,1*
1 -2% 180%(5 1
1 ‘DWH )(%sa$5< I
1 ORGHOOHU 1= 1 3($. )/2: 5('88&7,21 >4RXW 4LQ@
1 &RPSDQ\ 07( &2168/7$176 J1& 1 7,0( 6+,)7 2) 3($. )I2: LQ
1 JLOH 1 0$;,080 6725%*( 86(' KD P (
1 |
1 |
1 |
| _ 5($' 67250 _ )LOHQDPH 0,66,66$8*$ <5 &+,8&$*2 § % & 1
1~ 3WRWDO PP_ &RPPHQWV 0,66,66S8*$ <5 &+,&$*2 §$ % 1 )/2: &+(&. 6,7(',6&+$5%( 72 '2:1675($0 6:0 )$&,/,7<
1 |
1 7,0( 5%,1 _ 7,0( 5%,1_ 7,0( 5%,1_ 7,0( 5%,1 | $ +< 72321° 1< $5(% 43($. 73($. 59 )
1 KUuv PP KU _ KUV PPKU _ KUV PPKU_ KUV PPK 1 FPV KUV P FPV
1 _ _ _ 1 , 2ULILFH
1 - - - 1 N 29)
1 |
1 - - - 1 680 72321
1 |
1 - - - I 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
1 |
1 |
1 |
1 |
1 _ | $5($ $ ',675,%87,21 &(175( 522)
1 |
1 (;,67,1% &21°,7,216 +<'52/2*,& 02'(/,1* !
1 | &%/, % 6781 +< _ $UHD KD
1 1 s 7 7RWDO ,PS ‘LU &RQQ
1 |
1 _ 1 ,03(59,286  3(59,286 L
1 C 1 6XUIDFH $UHD KD
1 $5($ (;,67,1% '58%,1$*( 6( 72 /,6*$5 &+$11(/ 1 "HS 6WRUDJH PP
1 _ 1 $YHUDJH 60RSH
1 1 THQIWK P
U &%/, % 186+< _ SUHD KD &XUYH 1XPEHU &1 1 0DQQLQIV Q
[ 7 _ D PP RI /LQHDU 5HV 1 1
1 8+ 7S KUV 1 0D[ HIl ,QWHQ PP KU
1 1 RYHU PL
1 8QLW +\G 4SHDN FPV 1 6WRUDJH &RHIl  PLQ LL LL
1 1 8QLW +\G 7SHDN PLQ
1 3($. )/2: FPV L 1 8QLW +\G SHDN FPV
1 7,0( 72 3($ KUV 1 727$16
1 5812)) 92/80( PP 1 3($. )/2: FPV LLL
1 727$/ 5%,1)$// PP 1 7,0( 72 3($. KUV
1 5812)) &2()),&,(17 1 5812)) 92/80( PP
1 1 727%1'5%,1)$// PP
1 L 3($.)/2:'2(6 127 ,1&/8'( %$6()/2: ,) $1< 1 5812)) &2()),&, (17
1 |
1 1 L &1 3528&('85( s(/<&7( )25 3(59, 286 /266(6
1 1 &1 D 6WRUDJH
1 _ 1 LL 7,0(67(3 '7 e+2s/‘ %< eosu(s 25 (4a$/
1 $5($ (;,67,1% '58,1$%( 1( 72 7(17+ /,1( 6:8/( 1 7+$1 7+( 67258%( &2()),&,(1
1 _ 1 LLL 3($.)/2: '2(6 127 1&/5(%$6()/2 ) $1<
1 |
U &%/, % 1$6+< _ SUHD KD &XUYH 1XPEHU &1 1
[ 7 D PP RI /LQHDU 5HV 1 1
1 8+ 7S KUV 1 _
1 | )/2: &21752/ 522) '5$,16 ‘&
07( &RQVXOWDQWYV ,QF 3DJH 2XWSXW )LOH



4 ? B ?6:0?76:0+<027? RXW ODUFK
! !
1 _5287( 5(6(592 5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ ! 680 %<3$66
1 ,11 !
1~ 287 )&5 _ 287/)2: 6725$ (7$%/( v 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
! 287)/2: s725$ « _ 7)/2: s725$ ( !
1 FPV _ F \ !
1 |
! - !
1 5287,1* 5(68/76 $5(% 43($. 73(S. 59 1 $5($ 6,7('55,1,1* 72 7(17+ /,1( 6:8/(
1 KD FPV KUV PP ! _
! \1)/2: ! $ !
1 287)/2: )&5" ! &S/, % 67$17+<" _ SUHD KD
1 29(5)/2: 29) [ 7 _ 7RWDO ,PS ‘LU &RQQ
1 |
! 727%$/ 180%(5 2) 6,08/$7(' 29(5)/2:6 ! ,03(59,286  3(59,286 L
! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV ! 6XUIDFH $UHD KD
! 3(5&(178$*( 2) 7,0( 29(5)/2:,1 ! "HS 6WRUDJH PP
! ! $YHUDJH 60RSH
1 ! /HQJIWK P
! 3($. )/2: 5('8&7,21 >4RXW 4LQ@ ! 0DQQLQJV Q
1 7,0( 6+,)7 2) 3($.)/2 LQ !
! 0%;,080 6725$*( 86( KD P ( ! 0OD[ HIl ,QWHQ PP KU
1 ! RYHU PLQ
1 ! 6WRUDJH &RHII PLQ LL LL
1 ! 8QLW +\G 7SHDN PLQ
1 _ ! 8QLW +\G SHDN FPV
! '& ,1),/75%$7,21 7$1. ! 727316
! _ ! 3($. )/2: FPV LLL
1 ! 7,0( 72 3($. KUV
1 _&20387( '8$/+<' _  $YHUDJH LQOHW FDSDFLWLHV >&,1/(7@ FPV 5812)) 92/80( PP
1 7TRWDO+\G  )&5’ 1XPEHU RI LQOHWV LQ V\VWHP >1,1/(7@ ! 727%$/°5%,1)$// PP
1 7RWDO PLQRU V\VWHP FDSDFLW\ FPV ! 5812)) &2()),&,(17
1 7RWDO PDMRU VI\VWHP VWRUDJH >70-672@ FX ! $51,1* BWRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7
1 ! VH D VPDOOHU '7 RU D ODUJHU DUHD
1 1+< $5($ 43(S. 73($. 59 ) !
1 KD FPV KUV PP FPV ! L &1 352&( 85( s(/<&7( )25 3(59, 286 /266(6
1 72781 +<’ )&5" ! &1 6WRUDJH
1 ! LL 7,0( 67(3 7 e+2s/ %< eosu(s 25 (4a$/
! 0$-25 6<67 72 1,6 ! 7+$1 7+( 67258%( &2()),&,(1
1 0,125 6<67 1)1 ! LLL 3($.)/2: '2(6 127 ,1&8/8"( %$6()/2 ) $1<
1 |
! 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1< !
1 |
1 OD[LPXP 0$-25 6<67(0 VWRUDJH XVHG FX P ! _
1 | '5< 321"
1 |
1 | _ 5287( 5(6(592,5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ
! $5($ % ',675,%87,21 &(175( 522) [
1 _ 1~ 287 321" _ 287/)2: 6725$ ( 7$%/(
1 ! 287)/2: 6725$ ( 7)/2:  6725%$*(
1 &$/,% 67$1+<" _  SUHD KD ! FPV KD FPV KD P
[ % 7 7RWDO ,PS ‘LU &RQQ ! ( _ (
! ! ( _ (
1 ,03(59,286  3(59,286 L ! ( - (
! 6XUIDFH $UHD KD !
1 "HS 6WRUDJH PP ! 5287,1* 5(68/76 $5($ 43(S. 73($. 59
! $YHUDJH 60RSH ! \ KUV PP
1 THQIWK 3 ! ,1)/2: 1
1 0DQQLQJIV Q ! 287)/2 321"
1 ! 29(5)/2: 29)
1 0D[ HIl ,QWHQ PP KU !
! RYHU PLQ ! 727$/ 180%(5 2) 6,08/$7(' 29(5)/2:6
! 6WRUDJH &RHII  PLQ LL LL ! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV
1 8QLW +\G 7SHDN PLQ ! 3(5&(178*( 2) 7,0( 29(5)/2:
1 8QLW +\G SHDN FPV !
! 727%/6 !
! 3(8.)/2: FPV LL ! 3($. )/2: 5('8&7,21 >4RXW 4LQ@
! 7,0(72 3(% KUV ! 7,0( 6+,)7 2) 3($. )/2: LQ
1 5812)) 92/80( PP ! 0%;,080 6725%%( 86(" KD P (
! 727$1 5%$,1)8// PP !
! 5812)) &2()).&, (17 ! $51,1* 2XWIORZ YROXPH LV OHVV WKDQ LQIORZ YROXPH
1 |
1 L &1 3528&(" as< 6(/(&7( )25 3(59,286 /zss(e !
! HS B6WRUDJH S$ERY ! _
1 LL 7 0( 67(3 7 6+28/ %( 60$//(5 25 (48$/ 1 $5($ 818&21752//(" 6,7( ',6&+$5%( 72 7(17+ /,1( 6:8/(
1 7+$1 7+( 6725%%( &2()),8&,(17 ! _
! LLL 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1< !
! ! &S/, % 1$6+<" _ SUHD KD &XUYH 1XPEHU &1
1 [ 7 _ PP RI /LQHDU 5HV 1
1 ! 8 + 7S KUV
1 |
! )/2: &21752/ 522) '5%,16 '& ! 8QLW +\G 4SHDN FPV
1 |
[ 5287( 5(6(592 5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ ! 3($. )/2: FPV L
[ _ ! 7,0( 72 3($. KUV
[ 257 )&5 _ 287/)2: 6725$ (7$%/( ! 5812)) 92/80( PP
! 287)/2: s725$ ( 7)/2: s725$ ( ! 727%$/°5%,1)$// PP
1 FPV _ FPV ! 5812)) &2()),&, (17
1 |
1 ! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1<
! 5287,1* 5(68/76 $5(% 43(%. 73(S. 59 !
1 KD FPV KUV PP !
! \1)/2: ! $ !
1 287)/2: )&5" ! _
1 29(5)/2: 29) ! &20%,1( 727$/ )/2: 72 6:$/(
1 |
! 727%$/ 180%(5 2) 6,08/$7(' 29(5)/2:6 1§ ow< 6:8/( 1+<" $5(% 43($. 73($. 59 )
! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV ! KD FPV KUV PP FPV
! 3(5&(178$*( 2) 7,0( 29(5)/2:,1 ! 321"
1 ! 29)
1 !
! 3($. )/2: 5('8&7,21 >4RXW 4LQ@ !
1 7,0( 6+,)7 2) 3($.)/2 LQ ! 680  6:$/(
! 0%;,080 6725$*( 86( KD P ( !
1 v 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
1 |
1 |
1 !
! '& ,1),/75%7,21 7$1. !
! _ 1 $5($ 818&21752//(" 6,7( ',6&+$5%( 72 $'-$&(17 /$1°
1 |
! _ &20387( '8$/+<' _ $YHUDJH LQOHW FDSDFLWLHV >&,1/(7@ FPV
1 7TRWDO+\G  )&5’ 1XPEHU RI LQOHWV LQ V\VWHP >1,1/(7@ ! &S/, % 1$6+<" _ SUHD KD &XUYH 1XPEHU &1
1 7RWDO PLQRU V\VWHP FDSDFLW\ [ 7 _ PP RI /LQHDU 5HV 1
1 7RWDO PDMRU VI\VWHP VWRUDJH >70-672@ FX ! 8 + 7S KUV
1 |
1 1+< $5($ 43(S. 73($. 59 ) ! 8QLW +\G 4SHDN FPV
1 KD FPV KUV PP FPV !
1 72781 +<’ )&5" ! 3($. )/2: FPV L
1 ! 7,0( 72 3($. KUV
! 0$-25 6<67 72 1,6 ! 5812)) 92/80( PP
1 0,125 6<67 1)1 ! 727%$/°5%,1)$// PP
1 ! 5812)) &2()),&,(17
! 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1< !
1 ! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1<
1 OD[LPXP 0$-25 6<67(0 VWRUDJH XVHG FX P !
1 |
1 |
1 !
1 )/2: &+(&. &  ',6&+$5*,1* 72 /,6*$5 %<3$66 1(7:25. 6( 2) 6,7( V)2 &+(&. T727%/ 6,7( ', 6&+$5%(
1 |
1§ +<' %<3$66 1+<" $5(% 43($. 73($. 59 ) V8 +< 7278/ 1+< $5($ 43($. 73($. 59 )
1 KD FPV KUV PP FPV ! FPV KUV PP FPV
! 72 /,6%$5 !
! 72 1,6%$5 ! 6:8/(
07( &RQVXOWDQWYV ,QF 3DJH 2XWSXW )LOH



4 72 B ?6:0?6:0+<027? RXW ODUFK

. %<3$66

. 72321 L &1 3528&('85( s(/<&7( )25 3(59,286 /266(6
&1 UDJH SE

LL 7,0(67(3 '7 e+2s/‘ %< eosu(s 25 (48%/
7+$1 7+( 67258%( &2()),&, (1

LLL 3($.)/2: '2(6 127 1&/5(%$6()/2 ) $1<

680 727$/
127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<

(1' 2) 581 25,),&( 3,3( 3/$&(" '2:1675($0 2) 0+
_ 5257( 5(6(592,5 _ SHTXHVWHG URXWLQJ WLPH VWHS PLQ
:287 2ULILF  _ 287/)2: 67258*( 7$%/(
287)/2:  67258*( _ 287)/2: 6725%*(
FPV KD P _ FPV KD P
e z
_ 67857 _ 3URMHFW GLU 42 Ba 76:026:0+<02? ( - (
5DLQIDOO GLU 4 2 Ba ?6:0?6:0+<02?
7=(52 KUV RQ 5287,1* 5(68/76 $5(% 43($. 73($. 59
0(7287 RXWSXW 0(75,& KD FPV KUV PP
1581 1)/2: 1
167250 287)/2 2ULILF
0,66* VWP 29(5)/2: 29)

727$/ 180%(5 2
&808/$7,9( 7,0( 2)
3(5&(17$*( 2) 7,0(

o

08/$7(* 29(5)/2:6

_ 29(5)/2:6 KRXUV
3URMHFW 1DPH 352/2*,6 0($'2:9$/( ',675,%87,21 &(175( 29(5)/2:,1*
-2% 180%(5

‘DWH )(%588$5<
ORGHOOHU =
&RPSDQ\ 07( &2168/7$176 ,1&

JLOH '$7

3($. )/2: 5('8&7,21 >4RXW 4LQ@
7,0( 6+,)7 2) 3($. )/2 LQ
0%;,080 6725%%( 86(" KD P (

_ 5($' 67250 _ )LOHQDPH 0,66,66$8*$ <5 &+,8&$*2 § % &
~ 3WRWDO PP_' &RPPHQWV 0,66,66$8*$ <5 &+,8&8%*2 §$ % )/2: &+(&. 6,7(',6&+$5*( 72 '2:1675($0 6:0 )$&,/,7<
7,0( 5%,1 _ 7,0( 5%,1_ 7,0( 5%,1_ 7,0( 5%,1 _$+<t 72321 1< $5(% 43($. 73($. 59 )
Kuv PP KU _ KUV PPKU _ KUV PPKU_ KUV PPK KD FPV KUV P FPV
_ _ _ , 2ULILFH
_ - - . 29)

680 72321

127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<

$5(8 $ ',675,%87,21 &(175( 522)

(;,67,1% &21°,7,216 +<'52/2*,& 02'(/,1*
_&S$/,% 67$1'+<" _ $UHD KD
$ 7 _ 7RWDO ,PS ‘LU &RQQ

,03(59,286 3(59,286 L
6XUIDFH S$UHD KD

$5(% (;,67,1% '5$,1$%( 6( 72 /,6*$5 &+S$S11(/ "HS 6WRUDJH PP
_ $YHUDJH 60RSH
THQIWK P
_&S$/,% 1$6+<" _ SUHD KD &XUYH 1XPEHU &1 0DQQLQIV Q
- 7 _ b PP RI /LQHDU 5HV 1
8+ 7S KUV 0D[ HIl ,QWHQ PP KU
RYHU PLQ
8QLW +\G 4SHDN FPV 6WRUDJH &RHIl  PLQ LL LL

8QLW +\G 7SHDN PLQ

3($. )/2: L 8QLW +\G SHDN FPV
7,0( 72 3($. KUV 727$1/6
5812)) 92/8 3(s$. )/2: FPV LLL

($.)
7,0( 72 3($. KUV
5812)) 92/80( PP
727%1'5%,1)$// PP
5812)) &2()) &, (17
1,1* "6WRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7
8VH D VPDOOHU '7 RU D ODUJHU DUHD

0
727$/ 5%,1)%
)

5812)) &2()),&,(17

L 3($.)/2:'2(6 127 ,1&/8'( %$6()/2: ,) $1<

L &1 3528&('85( s(/<&7( )25 3(59 286 /266(6
&1 D 6WRUD

$5($ (;,67,1% '58,1$%( 1( 72 7(17+ /,1( 6:8/(
_ LL 7,0(67(3 '7 e+2s/‘ %< eosu(s 25 (4a$/
7+$1 7+( 67258%( &2()),&,(1
_&S$/,% 1$6+<" _ SUHD KD &XUYH 1XPEHU &1 LLL 3($.)/2: '2(6 127 ,1&/8"( %$s()/2 ) $1<
- 7 _ b PP RI /LQHDU 5HV 1
8+ 7S KUV

8QLW +\G 4SHDN FPV
)/2: &21752/ 522) '5%$,16 '&

3($. )/2: FPV L
7,0( 72 3($ KUV _ 5257( 5(6(592 5 _  S5HTXHVWHG URXWLQJ WLPH VWHS PLQ
5812)) 92/80( PP - 7
727$/ 5%,1)$// PP - 287 )&5' _ 287/)2: 67258*( 7$%/(
5812)) &2()),&,(17 287)/2:  67258*( _ 287)/2: 6725%*(
FPV KD P FPV KD P
L 3($.)/2:'2(6 127 ,1&/8'( %$6()/2: ,) $1< ( _ (
5287,1* 5(68/76 $5(% 43($. 73(8. 59
KD FPV KUV PP
_ 1)/2: 1 $
_ 287)/2 )&5"
29(5)/2: 29)

352326(" &21',7,216 +<'52/2%,& 02'(/,1*
727$/ 180%(5 2) 6,
&808/$7,9( 7,
3(5&(17$*( 2)

$5($ 6,7( '5%,1$*( 72 6:0 )$&,/,7< 6( 2) 6,7( 3($. )/2: 5('88&7,21 >4RXW 4LQ@
_ 7,00 6+,)7 2) 3($. )/2: LQ
0$;,080 6725%*( 86(' KD P (
_&S$/,% 6781 +<’ _ $UHD KD
- 7 _ 7RWDO ,PS ‘LU &RQQ

,03(59,286 3(59,286 L
KD

6XUIDFH $UHD ‘& ,1),/75%$7,21 7$1.

"HS 6WRUDJH PP _
SYHUDJH 60RSH
THQIWK _ &20387( '8%/+<' _  $YHUDJH LQOHW FDSDFLWLHV >&,1/(7@ FPV
0DQQLQJIV Q ~ 7RWDO+\G  )&5' ~_  1XPEHU RI LQOHWV LQ V\VWHP >1,1/(7@
7RWDO PLQRU VI\VWHP FDSDFLW\ FPV

OD[ HIl ,QWHQ PP KU 7RWDO PDMRU VI\VWHP VWRUDJH >70-672@ FX P

RYHU PLQ
6WRUDJH &RHIl PLQ LL LL ol $5($ 43(s. 73($. 59 )
8QLW +\G 7SHDN PLQ KD FPV KUV PP FPV
8QLW +\G SHDN FPV 727%/ +< )&5"

727%/6
3($. )/2: FPV LL 0$-25 6<67 72 1,6
7,0( 72 3($. KUV 0,125 6<67 1),/
5812)) 92/80( PP
727$/ 5%,1)$// PP 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
5812)) &2()),&,(17
:$51,1* 6WRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7 OD[LPXP 0$-25 6<67(0 VWRUDJH XVHG FX P
VH D VPDOOHU '7 RU D ODUJHU

07( &RQVXOWDQWYV ,QF 3DJH 2XWSXW )LOH



4 72 B ?6:0?6:0+<027? RXW ODUFK

'5< 321"
$5($ % ',675,%87,21 &(175( 522)
_ _ 5257( 5(6(592,5 _ SHTXHVWHG URXWLQJ WLPH VWHS PLQ
_&S$/,% 67$1'+<’ _  SUHD KD - 287 321" _ 257/)2 6725$ (7$%/(
- % 7 7RWDO ,PS ‘LU &RQQ 287)/2:  67258%( _ 7)12:  6725%*(
FPV KD P _ FPV KD P
,03(59,286  3(59,286 L ( _ (
6XUIDFH $UHD KD ( - (
"HS 6WRUDJH PP ( - (
SYHUDJH 60RSH
THQIWK P 5287,1* 5(68/76 $5(% 43($. 73($. 59
0DQQLQJIV Q KD FPV KUV PP
1)/2: 1
OD[ HIl ,QWHQ PP KU 287)/2 321"
RYHU PLQ 29(5)/2: 29)
6WRUDJH &RHIl PLQ LL LL

8QLW +\G 7SHDN PLQ 29(5)/2:6

08/8$7(

8QLW +\G SHDN FPV &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV

727%/6 3(5&(17$*( 2) 7,0( 29(5)/2:,1*
3($. )/2: FPV LLL
7,0( 72 3($. KUV
5812)) 92/80( PP 3($. )/2: 5('88&7,21 >4RXW 4LQ@
727$/ 5%,1)$// PP 7,0( 6+,)7 2) 3($. )I2: LQ
5812)) &2()),&,( 0%;,080 6725%%( 86(" KD P (

17
$51,1* WRUDJH &RHIILFLHQW LV VPDOOHU WKDQ "7

8VH D VPDOOHU '7 RU D ODUJHU DUHD $51,1* 2XWIORZ YROXPH LV OHVV WKDQ LQIORZ YROXPH

L &1 3528&('85( 6(/(&7( )25 3(59 zas /zes(e
D 6W

LL 7 0(67(3 '7 s+2a/' %( sos//(s 25 (48$/ $5(S 81&21752//(* 6,7( ',6&+$5*( 72 7(17+ /,1( 6:8/(
7+$1 7+( 6725%%( &2()),8&,(1 _
LLL 3($.)/2: '2(6 127 1&/8(%$6()/2 ) $1<
_&S$/,% 1$6+<" _ $UHD KD &XUYH 1XPEHU &1
- "7 _ RI /LQHDU 5HV 1

, PP
8'+ 7S KUV

)/2: &21752/ 522) '5%$,16 '& 8QLW +\G 4SHDN FPV

_ 5287(5(6(592,5 _ SHTXHVWHG URXWLQJ WLPH VWHS PLQ 3($. )/2: FPV L
- 7 7,00 72 3($. KUV
~ 287 )&5" _ 287/)2: 6725$ (7$%I( 5812)) 92/80( PP
287)/2: s725$ ( _ 7)12: s725$ ( 727%/'5%,1)$// PP
FPV _ F v 5812)) &2()),&, (17
L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1<
5287,1* 5(68/76 $5(S 43($. 73(s. 59
KD FPV KUV PP
,1)/2: 1 $
287)/2: )&5" _
29(5)/2: 29) &20%,1( 727$/ )/2: 72 6:8/(
727$/ 180%(5 2) 6,08/$7(' 29(5)/2:6 _$te< 6:8/( _ 1<t $5(3 43($. 73($. 59 )
&808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV KD FPV Kuv PP FPV
3(5&(17$*( 2) 7,0( 29(5)/2:,1 , 321"
N 29)

3(s. )l2: 5('8&7 21 >4RXW 4LQ@
7,0(6+,)7 ) 3(s.)/2 LQ
0%;,080 6725$*( 86( KD P (

680  6:%/(
127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<

‘& ,1),/75$7,21 7%$1.

_ $5(% 81&21752//(* 6,7( ',6&+$5%( 72 $'-$&(17 /$1"
_ &20387( '8%/+<' _  $YHUDJH LQOHW FDSDFLWLHV >&,1/(7@ FP
~ 7TRWDO+\G  )&5’ 1XPEHU RI LQOHWV LQ VA\VWHP >1,1/(7@ _&S$/,% 1$6+<" _ $UHD KD &XUYH 1XPEHU &1
7RWDO PLQRU VI\VWHP FDSDFLW\ FPV - "7 ) PP RI /LQHDU 5HV 1
7RWDO PDMRU VIVWHP VWRUDJH >70-672@ FX| P 8'+ 7S KUV
;ol+< $5(% 43(s. 73($. 59 ) 8QLW +\G 4SHDN FPV
KD FPV KUV PP FPV
7278/ +< )&5" 3(s$. )/2: FPV L
7,0( 72 3($. KUV
0$-25 6<67 72 1,6 5812)) 92/80( PP
0,125 6<67 1),/ 727%/'5%,1)$// PP

5812)) &2()),&, (17
127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
L 3($.)/2:'2(6 127 ,1&/8'( %$6()/2: ,) $1<

OD[LPXP 0$-25 6<67(0 VWRUDJH XVHG FX P
)/2: &+(&. ‘& ',6&+$5%,1* 72 /,6%$5 %<3$66 1(7:25. 6( 2) 6,7( YI2: &+(&. T7278%/ 6,7( ', 6&+$5%( -
_ %" +<' %<3$66 1k $5($ 43($. 73($. 59 ) _$tw<t 72781 L $5($ 43($. 73($. 59 )
KD FPV KUV PP FPV KD FPV KUV PP FPV
. 72 1,6%$5 ,
. 72 1,6%$5 v 6:8/(
N %<3%66
680 %<3$66 N 72321

127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1< 680 727%/

127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<

$5($ 6,7( '5%,1,1% 72 7(17+ /,1( 6:8/(
_&S$/,% 6781 +<’ _ $UHD KD
- 7 _ 7RWDO ,PS ‘LU &RQQ
(1' 2) 581
,03(59,286  3(59,286 L
6XUIDFH $UHD KD
"HS 6WRUDJH PP
SYHUDJH 60RSH
THQIWK
0DQQLQJIV Q
OD[ HIl ,QWHQ PP KU
RYHU PLQ _ 67857 _ 3URMHFW GLU 4 2? Ba 26:0?76:0+<02?
6WRUDJH &RHIl PLQ LL LL 5DLQIDOO GLU 4 2 Ba ?6:026:0+<02?
8QLW +\G 7SHDN PLQ 7=(52 KUV RQ
8QLW +\G SHDN FPV 0(7287 RXWSXW 0(75,&
727%/6 1581
3($. )/2: FPV LLL 167250
7,0( 72 3($. KUV 0,66 VWP
5812)) 92/80( PP
727$/ 5%,1)$// PP
5812)) &2()),&, (17 _
:$51,1¥ 6WRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7 3URMHFW 1DPH 352/2%,6 0($'2:9%/( ',675,%87,21 &(175(

R

8VH D VPDOOHU '7 RU D ODUJHU DUHD -2% 180%(5
‘DWH )(%5s$5<

ORGHOOHU

L &1 3528&('85( 6(/(&7( )25 3(59 286 /266(6
SE &RPSDQ\ 07( &2168/7$176 J1&

e e e o e e e e e e e e e e e e e e e e e e e e e i e e i e i e e i e S i i o e e e e e e e i o o o o i e i o e e i e i i o o i o i o o e e i e

LL 7 0(67(3 '7 s+2a/' %( sos//(s 25 (48$/ JLOH
7+$1 7+( 6725%%( &2()),8&,(1
LLL 3($.)/2: '2(6 127 1&/8(%$6()/2 ) $1<
_ 5($' 67250 _ J)LOHQDPH 0,66,66$8*$ <5 &+,&$*2 $ %
~ 3WRWDO PP_" &RPPHQWV 0,66,66$8*$ <5 &+,8&$*2 $ %

07( &RQVXOWDQWYV ,QF 3DJH 2XWSXW )LOH



4 ? B ?6:0?76:0+<027? RXW ODUFK
! !
! 7,0( 5%,1 _ 7,0( 5%,1_ 7,0( 5%,1 _ 7,0( 58,1 1§ o+<' 72321° _ 1< $5($ 43($. 73($. 59 )
1 KUv PP KU _ KUV PP KU KUV PP KU _ KUV PP K ! KD FPV KUV PP FPV
1 _ _ _ ! . 2ULILFH
1 - - - ! N 29)
1 !
1 - - - ! 680 72321
1 |
1 - - - v 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
1 |
1 |
1 |
1 !
! _ ! $5($ $ ',675,%87,21 &(175( 522)
1 |
1 (;,67,1% &21',7,216 +<'52/2*,& 02'(/,1* !
! ! &S/, % 67$1+<" _ SUHD KD
! ! $ 7 7RWDO ,PS ‘LU &RQQ
1 |
1 _ ! ,03(59,286  3(59,286 L
1 _ ! 6XUIDFH $UHD KD
1 $5($ (;,67,1* '5%,1$*( 6( 72 /,6*$5 &+$11(/ ! "HS 6WRUDJH PP
! _ ! $YHUDJH 60RSH
1 ! /HQJIWK P
! &$/,% 1$6+<" _ $UHD KD &XUYH 1XPEHU &1 ! 0DQQLQJV Q
[ 7 _ D PP RI /LQHDU 5HV 1 !
1 8 + 7S KUV ! 0D[ HIl ,QWHQ PP KU
1 ! RYHU PL
1 8QLW +\G 4SHDN FPV ! 6WRUDJH &RHII PLQ LL LL
1 ! 8QLW +\G 7SHDN PLQ
! 3(8. )/2: FPV L ! 8QLW +\G SHDN FPV
! 7,0( 72 3($. KUV ! 727316
! 5812)) 92/80( PP ! 3($. )/2: FPV LL
! 727$1 5%$,1)8// PP ! 7,0( 72 3($. KUV
1 5812)) &2()),&,(17 ! 5812)) 92/80( PP
! ! 727%$/°5%,1)$// PP
! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1< ! 5812)) &2()), &, (17
1 ! $51,1* BWRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7
1 ! 8VH D VPDOOHU '7 RU D ODUJHU DUHD
1 |
1 _ ! L &1 352&('85( s(/<&7( )25 3(59 286 /266(6
1 $5($ (;,67,1% '58$,1$*( 1( 72 7(17+ /,1( 6:8/( ! &1 $E
1 _ ! LL 7,0(67(3 '7 e+2s/‘ %< eosu(s 25 (48%/
1 ! 7+$1 7+( 67258%( &2()),&,(1
! &$/,% 1$6+<" _ $UHD KD &XUYH 1XPEHU &1 ! LLL 3($.)/2: '2(6 127 ,1&8/8"( %ss()/z ) $1<
[ 7 _ D PP RI /LQHDU 5HV 1 !
1 8 + 7S KUV !
1 |
1 8QLW +\G 4SHDN FPV ! _
1 ! )/2: &21752/ 522) '5$,16 '&
! 3(8. )/2: v L !
! 7,0( 72 3($. KUV [ 5257( 5(6(592 5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ
1 5812)) 92/80( PP [ _
! 727$1 5%$,1)8// PP [ 287 )&5' _ 287/)2 6725%*( 7$%/(
1 5812)) &2()),&,(17 ! 287)/2: 6725%*( _ 287)/2: 6725%*(
1 ! FPV KD P FPV KD P
! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1< ! ( _
1 |
1 ! 5287,1* 5(68/76 $5($ 43(S. 73($. 59
1 ! KD FPV KUV
1 _ ! ,1)/2: 1 $
1 _ ! 287)/2 )&5"
1 ! 29(5)/2: 29)
1 352326(' &21',7,216 +<'52/2*,& 02'(/,1* !
! ! 727$/ 180% (5 2) 6,08/$7(' 29(5)/2:6
! ! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV
! ! 3(5&(178*( 2) 7,0( 29(5)/2:,1
1 |
! - !
1 $5($ 6,7('5%,1%%( 72 6:0 )$&,/,7< 6( 2) 6,7( ! 3($. )/2: 5('8&7,21 >4RXW 4LQ@
1 _ ! 7,0( 6+,)7 2) 3($. )I2: LQ
! ! 0%;,080 6725%%( 86(" KD P (
1 &$/,% 67817 +<" _ $UHD KD !
[ 7 7RWDO ,PS ‘LU &RQQ !
1 |
1 ,03(59,286  3(59,286 L ! _
! 6XUIDFH $UHD KD ! & ,1),/75$7,21 7$1.
1 "HS 6WRUDJH PP ! _
! $YHUDJH 60RSH !
1 THQIWK | _ &20387( '8$8/+<' _ S$YHUDJH LQOHW FDSDFLWLHV >&,1/(7@ FPV
1 0DQQLQJIV Q ! Z 7RWDO+\G  )&5' ~_  1XPEHU RI LQOHWV LQ V\VWHP >1,1/(7@
1 ! 7RWDO PLQRU V\VWHP FDSDFLW\
1 0D[ HII QWHQ PP KU ! 7RWDO PDMRU VI\VWHP VWRUDJH >70-672@ FX P
1 YHU PLQ !
1 GWRUD.]H &RHII PLQ LL LL ! Jole< $5(% 43($. 73($S. 59 )
1 8QLW +\G 7SHDN PLQ ! KD FPV KUV PP FPV
1 8QLW +\G SHDN FPV ! 7278/ +<' )&5"
! 727%/6 !
! 3(8. )/2: v LLL ! 0$-25 6<67 72 1,6
! 7,0( 72 3($. KUV ! 0,125 6<67 1),/
1 5812)) 92/80( PP !
! 727$1 5%,1)8// PP ! 127( 3($.)/2:6 '2 127 ,1&/8"( %$6()/2:6 ,) $1<
1 5812)) &2()),&,( !
! 1$51,1% GWRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7 ! OD[LPXP 0$-25 6<67(0 VWRUDJH XVHG FX P
1 8VH D VPDOOHU '7 RU D ODUJHU DUHD !
1 |
1 L &1 352&('85( 6(/(&7( )25 3(59,286 /zes(e !
! ,D 'HS 6WRUDJH S$E ! $5($ % ',675,%87,21 &(175( 522)
1 LL 7 0(67(3 '7 6+28/ %( soss//(s 25 (48$/ ! _
1 7+$1 7+( 6725%%( &2()),8&,(1 !
! LLL 3($.)/2: '2(6 127 ,1&/8'( %se()/z ) $1< ! &S/, % 67$1+<" _  SUHD KD
1 [ % 7 7RWDO ,PS ‘LU &RQQ
1 |
1 ! ,03(59,286  3(59,286 L
1 _ ! 6XUIDFH $UHD KD
! 25,),&( 3,3( 3/$&(" '2:1675($0 2) 0+ ! "HS 6WRUDJH PP
! ! $YHUDJH 60RSH
[ 5287( 5(6(592,5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ ! /HQJIWK P
[ ! 0DQQLQJIV Q
[ 257 2ULILF  _ 287/)2: 67258*( 7$%/( !
! 287)12:  6725%$*( 287)/2:  6725%$*( ! 0D[ HIl ,QWHQ PP KU
1 FPV KD P PV D P ! RYHU PL
1 ( _ ( ! 6WRUDJH &RHII PLQ LL LL
1 ( - ( ! 8QLW +\G 7SHDN PLQ
1 ( - ( ! 8QLW +\G SHDN FPV
1 ! 727316
! 5287,1* 5(68/76 $5(% 43(% 73(S. 59 ! 3($. )/2: FPV LL
1 KD PP ! 7,0(72 ($ KUV
1 ,1)/2: 1 ! 5812)) 92/80( PP
1 287)/2: 2ULILF ! 727%$/°5%,1)$// PP
1 29(5)/2: 29) ! 5812)) &2()),&,(17
1 ! $51,1* BWRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7
! 727%$/ 180%(5 2) 6,08/$7(' 29(5)/2:6 ! VH D VPDOOHU '7 RU D ODUJHU DUHD
! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV !
! 3(5&(178$*( 2) 7,0( 29(5)/2:,1 ! L &1 352&('85( s(/<&7( )25 3(59 286 /266(6
1 ! &1 $E
1 ! LL 7,0(67(3 '7 e+2s/‘ %< eosu(s 25 (48%/
! 3($. )2 5('8&7 21 >4RXW 4LQ@ ! 7+$1 7+( 67258%( &2()),&, (1
1 7,0(6+,)7 ) 3(8.)/2 LQ ! LLL 3($.)/2: '2(6 127 ,1&/8"( %ss()/z ) $1<
! 0%;,080 6725$*( 86( KD P ( !
1 |
1 |
1 !
1 ! )/2: &21752/ 522) '5%$,16 '&
1 )/2: &+(&. 6,7( ',6&+$5%( 72 '2:1675($0 6:0 )$&,/,7< !
07( &RQVXOWDQWYV ,QF 3DJH 2XWSXW )LOH



4 ? B ?6:0?76:0+<027? RXW ODUFK
[ 5287( 5(6(592 5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ ! 3($. )/2: FPV L
v _ ! 7,0(72 3($. KUV
[ 257 )&5 _ 287/)2: 6725$ ( 7$ 1( ! 5812)) 92/80( PP
! 287)12: 6725%$*( 7)12 6725%*( ! 727%$/°5%,1)$// PP
1 FPV KD P FPV KD P ! 5812)) &2()),&, (17
1 ( !
1 B ! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1<
! 5287,1* 5(68/76 $5(% 43(%. 73(S. 59 !
1 KD FPV KUV PP !
! \1)/2: ! $ !
1 287)/2: )&5" ! _
1 29(5)/2: 29) ! &20%,1( 727$/ )/2: 72 6:$/(
1 !
! 727%$/ 180%(5 2) 6,08/$7(' 29(5)/2:6 1§ ow< 6:8/( 1+<" $5(% 43($. 73($. 59 )
! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV ! KD FPV KUV PP FPV
! 3(5&(178$*( 2) 7,0( 29(5)/2:,1 ! 321"
1 ! 29)
1 !
! 3($. )/2: 5('8&7,21 >4RXW 4LQ@ !
1 7,0( 6+,)7 2) 3($. )/2: LQ ! 680  6:$/(
! 0%;,080 6725$*( 86( KD P ( !
1 v 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
1 !
1 !
1 !
! ‘& ,1),/75%$7,21 7$1. - !
! _ 1 $5($ 818&21752//(" 6,7( ',6&+$5%( 72 $'-$&(17 /$1"
1 !
1 _&20387( '8$/+<' _  $YHUDJH LQOHW FDSDFLWLHV >&,1/(7@ FPV B
1 7TRWDO+\G  )&5’ 1XPEHU RI LQOHWV LQ V\VWHP >1,1/(7@ ! &S/, % 1$6+<" _ SUHD KD &XUYH 1XPEHU &1
1 7RWDO PLQRU V\VWHP FDSDFLW\ [ 7 _ PP RI /LQHDU 5HV 1
1 7RWDO PDMRU VI\VWHP VWRUDJH >70-672@ FX|P ! 8 + 7S KUV
1 !
1 1+< $5($ 43(S. 73($. 59 1) ! 8QLW +\G 4SHDN FPV
1 KD FPV KUV PP FPV !
1 72781 +<’ )&5" ! 3($. )/2: FPV L
1 ! 7,0( 72 3($. KUV
! 0$-25 6<67 72 1,6 ! 5812)) 92/80( PP
1 0,125 6<67 1)1 ! 727%$/°5%,1)$// PP
1 ! 5812)) &2()),&, (17
! 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1< !
1 ! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1<
1 OD[LPXP 0$-25 6<67(0 VWRUDJH XVHG FX P !
1 !
1 !
1 !
1)/2: &+(&. &  ',6&+$5*,1* 72 /,6*$5 %<3$66 1(7:25. 6( 2) 6,7( V)2 &+(&. T727%/ 6,7( ', 6&+$5%( B
1 !
1§ +<' %<3$66 7 1+< $5(% 43($. 73($. 59 ) 1§ ow< 7278/ 1+< $5($ 43($. 73($. 59 )
1 KD FPV KUV PP FPV ! FPV KUV PP FPV
! 72 /,6%$5 !
! 72 1,6%$5 ! 6:8/(
1 ! %<3%66
1 680 %<3$66 ! 72321
1 !
1 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1< ! 680 7278/
1 !
1 v 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1<
1 !
1 !
1 $5($ 6,7('5%,1,1% 72 7(17+ /,1( 6:$/( - !
1 !
! B ! -
U &$/,% 67$1+<" _ $UHD KD !
[ 7 7RWDO ,PS ‘LU &RQQ !
1 !
1 ,03(59,286  3(59,286 L !
! 6XUIDFH $UHD KD !
1 "HS 6WRUDJH PP ! (1" 2) 581
! $YHUDJH 60RSH !
1 THQIWK !
1 0DQQLQJIV Q !
1 !
1 0D[ HII QWHQ PP KU !
1 YHU PLQ !
1 GWRUD.]H &RHII PLQ LL LL !
1 8QLW +\G 7SHDN PLQ !
! 8QLW +\G SHDN FPV ! _ 67857 _ 3URMHFW GLU 4 ? Ba ?6:0?6:0+<02?
! 727%/6 ! 5DLQIDOO GLU 4 ? Ba 26:026:0+<02?
! 3(8. )/2: v LLL ! 7=(52 KUV RQ
! 7,0(72 3(% KUV ! 0(7287 RXWSXW 0(75,&
1 5812)) 92/80( PP ! 1581
! 727$1 5%$,1)8// PP ! 167250
1 5812)) &2()),&, (17 ! 66* VWP
1 :$51,1* 6WRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7 !
1 8VH D VPDOOHU '7 RU D ODUJHU DUHD !
1 !
1 L &1 352&(85(6(/(&7( )25 3(59, zas/zes(e ! 3URMHFW 1DPH 352/2*,6 0($'2:9%/( ',675,%87,21 &(175(
! . HS 6WRUDJH SE ! -2% 180%(5
1 LL 7 0( 67(3 '7 6+28/ %( 60$//(5 25 (48$/ ! WH )(%5s$5<
1 7+$1 7+( 6725%%( &2()),8&,(17 ! ORGHOOHU =5
! LLL 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1< ! &RPSDQ\ 07( &2168/7$176 1&
1 ! JLOH
1 !
1 !
1 !
! '5< 321" - ! _5($' 67250 _ )LOHQDPH 0,66,66$8*$ <5 &+,&%$*2 $ %
1 ! ~ 3WRWDO PP_ &RPPHQWV 0,66,66$8*$ <5 &+,&%$*2 $ %
[ 5287( 5(6(592,5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ !
[ ! 7,0( 5%,1_ 7,0( 5%,1_ 7,0( 5%,1 7,0( 5%,1
[ 257 321" _ 287/)2: e725$ ( 7$%/( ! KUV P KU _ KUV PPKU KUV PP KU _ KUV PP KU
! 287)/2: s725$ « _ 7)12 s725$ ( ! _ _
1 FPV _ FP ! - - -
1 ( ( !
! ( - ( ! - - -
! ( - ( ! - - -
! - ! - - -
! 5287,1* 5(68/76 $5($ 43($ 73($ 59 ! - - -
1 KD PP !
1 ,1)/2: 1 |
1 287)/2: 321" !
1 29(5)/2: 29) ! _
1 !
! 727%$/ 180%(5 2) 6,08/$7(' 29(5)/2:6 ! (;,67,1% &21',7,216 +<'52/2%,& 02'(/,1*
! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV !
! 3(5&(178$*( 2) 7,0( 29(5)/2:,1 !
1 !
1 !
! 3($. )/2: 5('8&7,21 >4RXW 4LQ@ ! _
1 7,0( 6+,)7 2) 3($.)/2 1 $5($ (;,67,1* '5%,1$*( 6( 72 /,6*$5 &+$11(/
! 0%;,080 6725$*( 86( KD P ( ! _
1 !
! :$51,1* 2XWIORZ YROXPH LV OHVV WKDQ LQIORZ YROXPH ! &S$/,% 1$6+< _ SUHD KD &XUYH lXF‘EHU &1
1 [ 7 _ PP RI /LQHDU 5HV
1 ! 8 + 7S KUV
1 !
1 $5($ 81&21752//(" 6,7( ',6&+$5%( 72 7(17+ /,1( 6:$/( ! 8QLW +\G 4SHDN FPV
1 !
! ! 3($. )/2: FPV L
! &$/,% 1$6+<" _ $UHD KD &XUYH 1XPEHU &1 ! 7,0( 72 3($. KUV
[ 7 _ D PP RI /LQHDU 5HV 1 ! 5812)) 92/80( PP
1 8 + 7S KUV ! 727%$/°5%,1)$// PP
1 ! 5812)) &2()),&,(17
1 8QLW +\G 4SHDN FPV !
1 ! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1<
07( &RQVXOWDQWYV ,QF 3DJH 2XWSXW )LOH



4 ? B ?6:0?76:0+<027? RXW ODUFK
! ! $51,1* 6WRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7
1 ! 8VH D VPDOOHU '7 RU D ODUJHU DUHD
1 |
1 _ ! L &1 352&('85( s(/<&7( )25 3(59,286 /266(6
1 $5($ (;,67,1% '58%,1$*( 1( 72 7(17+ /,1( 6:8/( ! ,D 'HS B6WRUDJH S$SERY
1 _ ! LL 7 0( 67(3 7 6+281 %< 60$//(5 25 (4a$/

1 ! 7+$1 7+( 67258%( &2()),&, (17

! &$/,% 1$6+<" _ $UHD KD &XUYH 1XPEHU &1 ! LLL 3($.)/2: '2(6 127 ,18/8'( %$6()/2: ,) $1<

[ 7 _ D RI /LQHDU 5HV 1 !

1 8 + 7S KUV !

1 |

1 8QLW +\G 4SHDN FPV ! _

1 ! )/2: &21752/ 522) '5$,16 '&

! 3(8.)/2 v L !

! 7,0(72 3(% KUV [ 5257( 5(6(592 5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ
1 5812)) 92/80( PP [ _

! 727$1 5%$,1)8// PP [ 287 )&5' _ 287/)2 6725%*( 7$%/(

1 5812)) &2()),&,(17 ! 287)/2: 6725 *( _ 287)/2:  6725%%(

1 ! FPV FPV KD P

! L 3($.)/2: '2(6 127 ,1&/8'( %$6()/2: ,) $1< ! ( _

1 |

1 ! 5287,1* 5(68/76 $5($ 43(S. 73($. 59

1 ! KD FPV KUV PP

1 _ ! ,1)/2: 1 $

1 _ ! 287)/2 &5’

1 ! 29(5)/2: 29)

1 352326(' &21',7,216 +<'52/2*,& 02'(/,1* !

! ! 727$/ 180% (5 2) 6,08/$7(' 29(5)/2:6

! ! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV

! ! 3(5&(178*( 2) 7,0( 29(5)/2:,1*

1 |

! - !

1 $5($ 6,7('5%,1%%( 72 6:0 )$&,/,7< 6( 2) 6,7( ! 3($. )/2: 5('8&7,21 >4RXW 4LQ@

1 _ ! 7,0( 6+,)7 2) 3($. )/2: LQ

! ! 0%;,080 6725%%( 86(" KD P (

U &$/,% 67817 +<" _ $UHD KD !

[ 7 7RWDO ,PS ‘LU &RQQ !

1 |

1 ,03(59,286  3(59,286 L ! _

! 6XUIDFH $UHD KD ! & ,1),/75$7,21 7$1.

1 "HS 6WRUDJH PP ! _

! $YHUDJH 60RSH !

1 THQIWK P | _ &20387( '8$%/+<' _ S$YHUDJH LQOHW FDSDFLWLHV >&,1/(7@ FPV
1 0DQQLQIV Q ! Z 7RWDO+\G  )&5' ~_  1XPEHU RI LQOHWV LQ V\VWHP >1,1/(7@
1 ! 7RWDO PLQRU V\VWHP FDSDFLW

1 0D[ HIl ,QWHQ PP KU ! 7RWDO PDMRU VIVWHP VWRUDJH >70-672@ FX P
1 RYHU PLQ !

1 6WRUDJH &RHII  PLQ LL LL ! Jole< $5(% 43($. 73(S. 59 )
1 8QLW +\G 7SHDN PLQ ! KD FPV KUV PP FPV
1 8QLW +\G SHDN FPV ! 7278/ +<' )&5"

! 727%/6 !

! 3(8.)/2: FPV LLL ! 0$-25 6<67 72 1,6

! 7,0( 72 3($. KUV ! 0,125 6<67 1),/

1 5812)) 92/80( PP !

! 727$1 5%$,1)8// PP ! 127( 3($.)/2:6 '2 127 ,1&/8"( %$6()/2:6 ,) $1<

1 5812)) &2()),&, (17 !

! :$51,1* 6WRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7 ! OD[LPXP 0$-25 6<67(0 VWRUDJH XVHG FX P

1 8VH D VPDOOHU '7 RU D ODUJHU DUHD !

1 |

1 L &1 352&('85( 6(/(&7( )25 3(59 zas /zes(e !

! .D RUD ! $5($ % ',675,%87,21 &(175( 522)

1 LL 7 0(67(3 '7 s+2a/' %( soss//(s 25 (48$/ ! _

1 7+$1 7+( 6725%%( &2()),8&,(1 !

! LLL 3($.)/2: '2(6 127 ,1&/8'( %se()/z ) $1< ! &S/, % 67$1+<" _  SUHD KD

1 [ % 7 7RWDO ,PS ‘LU &RQQ

1 |

1 ! ,03(59,286  3(59,286 L

1 _ ! 6XUIDFH $UHD KD

! 25,),&( 3,3( 3/$&(" '2:1675($0 2) 0+ ! "HS 6WRUDJH PP

! ! $YHUDJH 60RSH

! _5287( 5(6(592,5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ ! /HQJIWK

[ _ ! 0DQQLQJIV Q

1”287 2ULILF  _ 287/)2: 67258*( 7$%/( !

! 287)12:  6725%$*( 287)/2 6725%*( ! 0D[ HIl ,QWHQ PP KU

1 FPV KD P PV D P ! RYHU PLQ

1 ( _ ( ! 6WRUDJH &RHII PLQ LL LL

1 ( - ( ! 8QLW +\G 7SHDN PLQ

1 ( - ( ! 8QLW +\G SHDN FPV

1 ! 727316

! 5287,1* 5(68/76 $5(% 43(% 73(S. 59 ! 3($. )/2: FPV LLL

1 KD PP ! 7,0( 72 3($. KUV

1 ,1)/2: 1 ! 5812)) 92/80( PP

1 287)/2: 2ULILF ! 727%$/°5%,1)$// PP

1 29(5)/2: 29) ! 5812)) &2()),&,(17

1 ! $51,1* BWRUDJH &RHIILFLHQW LV VPDOOHU WKDQ '7
! 727%$/ 180%(5 2) 6,08/$7(' 29(5)/2:6 ! 8VH D VPDOOHU '7 RU D ODUJHU DUHD

! &808/$7,9( 7,0( 2) 29(5)/2:6 KRXUV !

! 3(5&(178$*( 2) 7,0( 29(5)/2:,1 ! L &1 352&('85( s(/<&7( )25 3(59,286 /266(6

1 ! ,D 'HS B6WRUDJH S$SERY

1 ! LL 7 0( 67(3 ‘7 6+281 %< 60$//(5 25 (4a$/

! 3($. )2 5('8&7 21 >4RXW 4LQ@ ! 7+$1 7+( 67258%( &2()),&,(17

1 7,0( 6+,)7 2) 3($. )/2: LQ ! LLL 3($.)/2: '2(6 127 ,18/8'( %$6()/2: ,) $1<

! 0%$;,080 6725%*( 86( KD P ( !

1 |

1 |

1 !

1 ! )/2: &21752/ 522) '5$,16 '&

1 )/2: &+(&. 6,7( ',6&+$5*( 72 '2:1675($0 6:0 )$&,/,7< !

1 [ 5257( 5(6(592 5 SHTXHVWHG URXWLQJ WLPH VWHS PLQ
1§ o+<t 72321 o ol+< $5(% 43($. 73($. 59 ) [ _

1 KD FPV KUV PP FPV [ 287 )&5' _ 287/)2 6725%*( 7$%/(

1 N 2ULILFH ! 287)/2: 6725 *( _ 287)/2:  6725%%(

1 = 29) ! FPV FPV KD P

1 ! (

1 680 72321 !

1 ! 5287,1* 5(68/76 $5($ 43(s. 73($. 59

1 127( 3($.)/2:6 '2 127 ,1&/8'( %$6()/2:6 ,) $1< ! KD FPV KUV PP

1 ! ,1)/2: 1 $
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Stormceptor:

Stormceptor*EF Sizing Report

Rinker
MATERIALS ™

/u EJpu
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCT

/\(;oé ue

03/19/2026

City: Mississauga Project Number: 60549-001
Nearest Rainfall Station: SN eINaIeRINR VAL Designer Name: Nick Rednulic
Climate Station Id: 6158731 Designer Company: __|MTE Consultants
- i il: duli te85.
Years of Rainfall Data: 20 Designer Email: nrendulic@mtess.com
Designer Phone: 905-639-2552
Site Name: |Meadowvale DC - OGS1 EOR Name:
- EOR Company:
Drainage Area (ha): 6.09 pany
- EOR Email:
% Imperviousness: 78.00
EOR Phone:
Runoff Coefficient 'c: 0.76
Particle Size Distribution:  [eZN=aaY Net Annual Sediment
Target TSS Removal (%): (TSS) Load Reduction
Required Water Quality Runoff Volume Capture (%): Sizing Summary
Estimated Water Quality Flow Rate (L/s): 145.45 Stormceptor| TSS Remov:
0il / Fuel Spill Risk Site? [Yes | Model Provided (%
Upstream Flow Control? Yes EFO4 26
Upstream Orifice Control Flow Rate to Stormceptor (L/s): |662.00 EFO5 32
Peak Conveyance (maximum) Flow Rate (L/s): |662.00 | EFO6 37
Influent TSS Concentration (mg/L): 150 EFO8 45
Estimated Average Annual Sediment Load (kg/yr): 2449 EFO10 50
Estimated Average Annual Sediment Volume (L/yr): 1991 EFO12 56
Recommended Stormceptor EFO Moc EFO12
Estimated Net Annual Sediment (TSS) Load Reductior 56
Water Quality Runoff Volume Capture (¢ > 90
‘v
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Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

yrSJEU %SIE & Vv "S}EEGE BB}@E& 3 &K A}opusd]ive Jv §Z "S}EU %S}E }]orP
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologi
been third-party tested in accordance with the Canadian Efb¢edure for Laboratory Testing of Oil-Grit Separatarsl
performance has been third-party verified in accordance withi@ 14034£nvironmental Technology Verification (ETV)
protocol.

PERFORMANCE

yr"S}EU %S}E E&move stbtnwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heav
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that c
the vast majority of annuaunoff volume and pollutant load. The technology incorporates an internal bypass to convey ex
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously

captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstr
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

y TheCanadian ETV P&hown in the table below was used, or in part, for this sizing. This is the identical PSD that is refi
in the Canadian ETRfocedure for Laboratory Testing of Oil-Grit Separatéws both sediment removal testing and scour test
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasone
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent
Size (um) Than Fraction (um)
1000 100 500-1000 S
500 a5 250-500 2
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
20 5-8 10
10 2-5 S
5 <2 5

%
imbrium
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Stormceptor*EF Sizing Report

Upstream Flow Controlled Resul

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative

Intensity Rainfall Rainfall Volume oy Rate Loading Rate Efficiency InerEmeEE Removal

(mm/hr)  Volume (%) %) ws) M minm g ey Removal e g
0.50 8.5 8.5 6.50 390.0 31.0 70 6.0 6.0
1.00 20.6 29.1 13.00 780.0 62.0 67 13.9 19.9
2.00 16.8 45.9 26.00 1560.0 125.0 61 10.2 30.1
3.00 10.8 56.7 39.01 2340.0 187.0 56 6.0 36.0
4.00 8.5 65.2 52.01 3121.0 250.0 53 4.4 40.5
5.00 6.4 71.6 65.01 3901.0 312.0 51 3.3 43.7
6.00 5.5 77.0 78.01 4681.0 374.0 49 2.7 46.4
7.00 3.9 81.0 91.02 5461.0 437.0 47 1.9 48.3
8.00 2.9 83.9 104.02 6241.0 499.0 45 1.3 49.6
9.00 2.7 86.5 117.02 7021.0 562.0 43 1.2 50.7
10.00 2.2 88.7 130.02 7801.0 624.0 42 0.9 51.6
11.00 1.0 89.7 143.03 8582.0 687.0 42 0.4 52.0
12.00 1.7 91.3 156.03 9362.0 749.0 41 0.7 52.7
13.00 1.4 92.8 169.03 10142.0 811.0 41 0.6 53.3
14.00 1.0 93.7 182.03 10922.0 874.0 41 0.4 53.7
15.00 0.3 94.0 195.04 11702.0 936.0 40 0.1 53.8
16.00 0.8 94.8 208.04 12482.0 999.0 40 0.3 54.1
17.00 0.8 95.7 221.04 13262.0 1061.0 39 0.3 54.5
18.00 0.2 95.8 234.04 14043.0 1123.0 38 0.1 54.5
19.00 15 97.3 247.05 14823.0 1186.0 37 0.6 55.1
20.00 0.2 97.5 260.05 15603.0 1248.0 36 0.1 55.2
21.00 0.6 98.2 273.05 16383.0 1311.0 35 0.2 55.4
22.00 1.8 100.0 286.05 17163.0 1373.0 34 0.6 56.0
23.00 0.2 100.2 299.06 17943.0 1435.0 33 0.1 56.1
24.00 0.2 100.5 312.06 18723.0 1498.0 32 0.1 56.2
25.00 0.2 100.7 325.06 19504.0 1560.0 31 0.1 56.2
30.00 11 101.8 390.07 23404.0 1872.0 25 0.3 56.5
35.00 -1.8 100.0 455.08 27305.0 2184.0 22 N/A 56.1
40.00 0.0 100.0 520.10 31206.0 2496.0 19 0.0 56.1
45.00 0.0 100.0 585.11 35106.0 2809.0 17 0.0 56.1

Estimated Net Annual Sediment (TSS) Load Reducti 56 %

Climate Station ID: 6158731 Years of Rainfall Data: 20

“»
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MATERIALS ™

Stormceptor*EF Sizing Report

RAINFALL DATA FROM TORONTO INTL AP RAINFALL STAT
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Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF / EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (1) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 | EFO4 1.2 4 90 609 24 609 24 425 15
EF5 / EFO5 15 5 90 762 30 762 30 710 25
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10/ EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION
yr"S1EU %S}E  &atwe arkiRternal bypass and superior scour prevention technology that have been demons
in third-party testing according to the scour testing provisions of the CanadiaRE€®dure for Laboratory Testing of Oil-Gr
Separators and the exceptional scour test performance has been third-party verified in accordance with théOBETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly addit
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

y "S1EuU % SEEFQRffers design flexibility in one simplified platform, accepting stormwater flow from a single inle
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate ®0-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditiol

OIL CAPTURE AND RETENTION
ytZ]o "A"S}EU %S}E & AJoo %3SHE Vv E §]v }]o (E}u ECINE §Z %E pdEs] o0&
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re
entrainment testing provisions of the Canadian FPrycedure for Laboratory Testing of Oil-Grit Separatdssormceptor EFO

recommended for sites where oil capture and retention is a requirement.

“»
imbrium
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Stormceptor*EF Sizing Report

INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the ar

at which the inlet pipe(s) enters the unit.

HEAD LOSS
The head loss through Stormceptor EF is similar to thatéfdegree bend

i1 £ 0 A:£The inlet pipe i%-inch 25mm) higher than the outlet pipe.
0 A-£6 1 £ The inlet pipe i&inches $0mm) higher than the outlet pipe.

structure. The applicable K value for calculating minor losses through the @it
For submerged conditions the applicable K vali0s

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormeeptor | Model Pipe Invertto | Oil Volume Sediment Sediment Volume * Maximunm
EF / EFO | Diameter Maintenance Depth * Sediment Mass **
Sump Floor)
(m) () [ (m) (ft) (L) (Ga)| (mm) (in) L (ftue | (ko) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF5/ EFO5 15 5 1.62 5.3 420 111 305 10 2124 75 2612 5758
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8/EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10/EFO10( 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 /EFO12| 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage cap:
** Average density of wet packed sediment in sump.&kg/L (00 Ib/ft U)
Feature Benefit Feature Appeals To
Patent-pending Enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technalogy performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner

Functions as bend, junction or inlet
structure

Design flexibility

Specifying & Design Engineer

Minimal drop between inlet and outlet

site installation ease

Contractor

Large diameter outlet riser for inspection
and maintenance

Easy maintenance access from grade

Maintenance Contractor & Site Owner

STANDARD STORMCEPTOR EF/EFO DRAWINGS

For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-

STANDARD STORMCEPTOR EF/EFO SPECIFICATION

For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-€

info@imbriumsystems.com

Page 6

‘v

imbrium

www.imbriumsystems.com




Stormceptor:

Stormceptor*EF Sizing Report

Rinker
MATERIALS ™

Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test F

NEYEU %S} E
SLR TSS % SLR TSS % SLR TSS % SLR TSS %
Umin/m y  REMOVAL im p REMOVAL - iimy  REMOVAL | iim p REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
“
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Stormceptor*EF Sizing Report

STANDARD PERFORMANCE SPECIFICATION FOR
OIL GRIT SEPARATOR “ (OGS) STORMWATER QUALITY TREAMENT DEVICE

PART 1 3GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management tEnvironmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management +Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program § Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS
1.3.1  All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings
shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 #PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

2.1.1 4 ft (1219 mm) Diameter OGS Units: 1.19 m fbediment / 265 L oil
5 ft (1524 mm) Diameter OGS Units: 1.95 m fbediment / 420 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m ftediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m fsediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m fbediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m ftediment / 2,476 L oil

PART 3 i#PERFORMANCE & DESIGN

3.1 GENERAL

%
imbrium
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Stormceptor EF Sizing Report

The OGS stormwater quality treatment device shall be verified in accordance with 1ISO 14034:2016 Environmental
management +Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m Go 1400 L/min/m Qand as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m ¢ind 1400 L/min/m Ghall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m G&hall be assumed to be identical to the sediment removal efficiency at 40 L/min/m ONo extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m &

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m Ghall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m Qand shall

be calculated using a simple proportioning formula, with 1400 L/min/m On the numerator and the higher surface
loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at

1400 L/min/m O

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program § Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m o}

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program $§ Procedure for Laboratory
Testing of Oil-Grit Separators,  with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-

%
imbrium
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Stormceptor*EF Sizing Report

entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

34.1 JRU DQ 2*6 GHYLFH WR EH DQ DFFHSWDEOH VWRUPZDWHU WUH
RFFXUV DQG WKH SRWHQWLDO IRU DQ RLO RU IXHO VSLOO H[LVWV
UHVXOWY RI JUHDWHU WKDQ FXPXODWLYH UHWHQWLRQ RI /"3( ¢

UDQJLQ do 2600 L/@in/m ﬁiin accordance with the Light Liquid Re-entrainment Simulation Testing
ZLWKLQ WKH &DQ [¥6erbdadurd 709 Ladomtdy DeBting of Oil-Grit Separators. However, an
2*6 GHYLFH VKDOO QRW EH DOORZHG LI WKH /LIJKW /LTXLG 5H HQW
VFUHHQLQJ FRPSRQHQWY ZLWKLQ WKH 2*6 GHYLFH WKDW DUH HIIt
QRW EH H[SHFWHG WR UHWDLQ OLJKW OLTXLGV VXFK DV RLO DQG

%
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Imbrium® Systems

ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 02/24/2026
City: Mississauga Project Number: 60549-001
Nearest Rainfall Station: TORONTO INTL AP Designer Name: Nick Rednulic
Climate Station Id: 6158731 Designer Company: MTE Consultants
: Desi Email: nrendulic@mte85.com
Years of Rainfall Data: 20 esigner Emai
Designer Phone: 905-639-2552
Site Name: |Meadowva|e DC - 0GS2 EOR Name:

EOR Company:
Drainage Area (ha): 2.30 pany
EOR Email:
% Imperviousness: 48.00
EOR Phone:

Runoff Coefficient 'c": 0.58

Particle Size Distribution: CAETV Net Annual Sediment

Target TSS Removal (%): _ (TSS) Load Reduction

Required Water Quality Runoff Volume Capture (%): Sizing Summary

Estimated Water Quality Flow Rate (L/s): 42.06 Stormceptor | TSS Removal
Oil / Fuel Spill Risk Site? [ves | Model Provided (%)
Upstream Flow Control? |No | EFO4 43
Peak Conveyance (maximum) Flow Rate (L/s): | | EFO5 49
Influent TSS Concentration (mg/L): 150 EFO6 53
Estimated Average Annual Sediment Load (kg/yr): 630 EFO8 59
Estimated Average Annual Sediment Volume (L/yr): 512 EFO10 62
EFO12 64

Recommended Stormceptor EFO Model: EFO10
Estimated Net Annual Sediment (TSS) Load Reduction (%): 62
Water Quality Runoff Volume Capture (%): >90

‘
imbrium

info@imbriumsystems.com Page 1 www.imbriumsystems.com




Stormceptor: W

Stormceptor'EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

P Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.

Particle Percent Less | Particle Size
Percent
Size (um) Than Fraction (um)
1000 100 500-1000
500 95 250-500
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
10 2-5 5
5 <2

|
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Stormceptor'EF Sizing Report

Rainfall Percent Cumulative Flow Rate Surface Removal Cumulative
Intensity RETEL Rainfall Volume Flow R‘ate Loading Rate Efficiency Incremental FE
(mm/hr)  Volume (%) (%) W) MM mingmy) ) Removal(®) )
0.50 8.5 8.5 1.88 113.0 15.0 70 6.0 6.0
1.00 20.6 29.1 3.76 226.0 31.0 70 14.5 20.5
2.00 16.8 45.9 7.52 451.0 62.0 67 11.3 31.8
3.00 10.8 56.7 11.28 677.0 93.0 63 6.8 38.6
4.00 8.5 65.2 15.04 902.0 124.0 61 5.1 43.7
5.00 6.4 716 18.80 1128.0 155.0 58 3.7 475
6.00 5.5 77.0 22.56 1353.0 185.0 56 3.0 50.5
7.00 3.9 81.0 26.32 1579.0 216.0 54 2.1 52.6
8.00 2.9 83.9 30.08 1805.0 247.0 53 15 54.1
9.00 2.7 86.5 33.84 2030.0 278.0 52 1.4 55.5
10.00 2.2 88.7 37.60 2256.0 309.0 51 11 56.6
11.00 1.0 89.7 41.36 2481.0 340.0 50 0.5 57.1
12.00 1.7 91.3 45.12 2707.0 371.0 49 0.8 57.9
13.00 1.4 92.8 48.88 2933.0 402.0 48 0.7 58.6
14.00 1.0 93.7 52.64 3158.0 433.0 47 0.5 59.1
15.00 0.3 94.0 56.40 3384.0 464.0 46 0.1 59.2
16.00 0.8 94.8 60.15 3609.0 494.0 45 0.4 59.6
17.00 0.8 95.7 63.91 3835.0 525.0 44 0.4 59.9
18.00 0.2 95.8 67.67 4060.0 556.0 44 0.1 60.0
19.00 1.5 97.3 71.43 4286.0 587.0 43 0.6 60.7
20.00 0.2 97.5 75.19 4512.0 618.0 42 0.1 60.7
21.00 0.6 98.2 78.95 4737.0 649.0 42 0.3 61.0
22.00 0.0 98.2 82.71 4963.0 680.0 42 0.0 61.0
23.00 0.2 98.4 86.47 5188.0 711.0 41 0.1 61.1
24.00 0.2 98.6 90.23 5414.0 742.0 41 0.1 61.2
25.00 0.2 98.9 93.99 5640.0 773.0 41 0.1 61.3
30.00 1.1 100.0 112.79 6767.0 927.0 40 0.5 61.7
35.00 0.0 100.0 131.59 7895.0 1082.0 39 0.0 61.7
40.00 0.0 100.0 150.39 9023.0 1236.0 37 0.0 61.7
45.00 0.0 100.0 169.19 10151.0 1391.0 34 0.0 61.7
Estimated Net Annual Sediment (TSS) Load Reduction = 62%

Climate Station ID: 6158731 Years of Rainfall Data: 20
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RAINFALL DATA FROM TORONTO INTL AP RAINFALL STATION
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Stormceptor'EF Sizing Report
Maximum Pipe Diameter / Peak Conveyance
Stormceptor . Min Angle Inlet Max Inlet Pipe Max Outlet Pipe Peak Conveyance
P Model Diameter & . / . P . P v
EF / EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF5 / EFO5 1.5 5 90 762 30 762 30 710 25
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 36 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

» Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.
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Stormceptor*EF Sizing Report
o INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.
0°-45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° -90° : The inlet pipe is 2-inches (50mm) higher than the outlet pipe.
HEAD LOSS
The head loss through Stormceptor EF is similar to that of a 60-degree bend
Y structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.
Pollutant Capacity
Recommended .
Depth (Outlet . Maximum .
Stormceptor Model Pipe Invert to Oil Volume Sediment Sediment Volume * Maximum
EF / EFO Diameter P Maintenance Depth * Sediment Mass **
Sump Floor)
(m) (f) | (m) (ft) (L) (Gal) | (mm) (in) (L) (ft*) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF5 / EFO5 1.5 5 1.62 5.3 420 111 305 10 2124 75 2612 5758
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10/EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft? )
Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow trnlzatment Superior, verified third-party gl S D e
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuelfoil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner
FEnEn A ons, iicHon or foled Design flexibility Specifying & Design Engineer
structure
mMinimal drop between inlet and outlet Site installation ease Contractor
- g = -
ot Aiametey DUt'?tr st ioh onechion Easy maintenance access from grade Maintenance Contractor & Site Owner
and maintenance

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

info@imbriumsystems.com

Page 6

d
imbrium

www.imbriumsystems.com




TSS %
TSS %
TSS %
TSS %

SLR
(L/min/m?) REMOVAL SLR
(L/min/m?) REMOVAL SLR
1 ) (L/min/m?) REMOVAL SLR
! " ) (L/min/m?) REMOVAL
” o 1320 35
. - 1980
" i 1350 35 i’
‘ - 2010
i o 1380 34 24
0 . 2040
i ~ 1410 34 .
2
2 i > 41 1440 33 o .
2
180 56 840 " o " . :
n . 2130
- o 1500 32 s
. . 2160
i o 1530 31 s
: : . o 2190 22
930 i’
22
- - 40 1590 . 21
o ” " 30 2250
. 1620 21
990 29
. " 2280
- 1650 21
1020 .
" : " o 2310 21
" o N 28 2340
° 1710 20
1080 28
o N 2370
47 1110 - 27 .
o N 2400
v o 1770 27 20
. - 2430
45 1170 o . .
. ” 2460
44 1200 o . :
o - i - 2490 19
" - 1230 37 1890 s o .
1260 s
25
36 1920 25 . .
2
580 18

630
42 1290 36
195














































































































































































































































































































































































































































































































































































































