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JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

1,67 2) 7$%/(6

7$%/( 3UH '"HYHORSPHQW 3HDN )ORZ 5DWHYV
7$%/( 6WRUPZDWHU ODQDJHPHQW 30DQ 6XPPDU\

$33(1'.&(6

$ 6WRUPZDWHU 3HDN )ORZDQG 6WRUDJH &DOFXODWLRQV 6V
$TXDER[+3'HWDLOV

% ([FHUSWV RI *HRWHFKQLFDO ,QYHVWLJDWLRQ

& 6DQLWDU\)ORZ (VWLPDWH

' :DWHU 6 XSSO\

( J)LHOG /RFDWHV E\3UHPLHU /RFDWHYV

) JLIXUHV DQG'UDZLQJV



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

,1752'8&7,21

6FRSH RI WKH6:0 5HSRUW

'3((QJLQHHULQJ /LPLWHG KDV EHHQ UHWDLQHG E\ *OREH &
SUHSDUH D )XQFWLRQDO 6HUYLFLQJ DQG 6WRUPZDWHU
5HSRUW IRU WKH SURSRVHG VWRUH\ GRUPLWRU\ EXLOG
1IRUWK LQ WKH OXQLFLSDOLW\RI3RUW +RSH 7KLV )65 UHSR

x ([DPLQH WKH SRWHQWLDO ZDWHU TXDOLW\ TXDQWLW\
RI'WKH SURSRVHG GRUPLWRU\ EXLOGLQJDQG VXPPDUL
DGGUHVVHG SHU WKH ORFDO PXQLFLSDO UHJLRQDO D
FULWHULD

X 3URYLGH GHVLIJQV RI6:0 PHDVXUHYV

X S5HYLHZ WKH ZDWHU VXSSO\ VWRUPDQG VDQLWDU\ VHL
SURSRVHG EXLOGLQJ DQG SURSRVH D SUHOLPLQDU\ V|

X SHYLHZ WKH FDSDFLW\ RIH[LVWLQJVDQLWDU\VHZHUYV
VXSSO\

6LWH /RFDWLRQ

7TKH GHYHORSPHQW VLWH ORFDWHG DW 3LQH 6WUHHW
6WUHHW WR WKH QRUWK 3LQH 6WUHHW WR WKH ZHVW 6W
+RSH 8QLWHG &KXUFK WR WKH VRXWK DQG UHVLGHQWLDC(
FXUUHQWO\ RFFXSLHG E\D VWRUH\ VFKRRO SDYHG SDUN
ODUJH ODQGVFDSHG DUHD LQ WKH EDFN\DUG 7KH VLWH JH
WKH H[LVWLQJ WRSRJUDSK\ H[WHQVLYH UHWDLQLQJ ZDOC
GXH WR WKH VXEVWDQWLDO JUDGH GLIITHUHQFHV ZLWKL(
SHULPHWHUV 7KH SURSHUW\ LV DSSUR[LPDMWIXOWRU +D LQ
WKH ORFDWLRQ RI WKHGHYHORSPHQW VLWH

6WRUPZDWHU ODQDJHPHQW 30DQ 2ZEMHFWLYHYV
TKHREMHFWLYHV RI WKHVWRUPZDWHU PDQDJHPHQW SODC

X '"HWHUPLQH VLWH VSHFLILF VWRUPZDWHU PDQDJHPHQ
WKDW WKH GHYHORSPHQW SURMHFW LV LQ FRQIRUP
5HJLRQ &RQVHUYDWLRQ $XWKRULW\ *5&$% 7HFKQLFDC
IRUGBWRUPZDWHU ODQDJHPHQW 6XEPLVVLRQV

x 3UHSDUH D VWRUPZDWHU PDQDJHPHQW GHVLJQ GRF



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

DORQJ ZLWK WKH WHFKQLFDO LQIRUPDWLRQ QHFHVV
VWRUPZDWHU PDQDJHPHQW SUDFWLFHYV

),*85( 6,7(/2&%7,21

6:0 ' HVLIJQ &ULWHULD

7KH SURSRVHG VWRUPZDWHU PDQDJHPHQW VWUDWHJ\ IRU
KDV EHHQ SUHSDUHG LQ DFFRUGDQFH ZLWK WKH PXQLFLSD

DWHU 4XDOQWLW\ &RQWURO

Xx 3RVW GHYHORSPHQW IORZ WR EH OHVV WKDQ RU HTXC
IRU DOO VWRUPV XS WR D \HDU HYHQW :DWHU 4X
BHFWLRQ RI *5&$% 7HFKQLFDO (QJLQHHULQJ *XLGHO
ODQDJHPHQW 6XEPLVVLRQV

x 3RVW GHYHORSPHQW GUDLQDJH ERXQGDULHYV VKDOO
SDWWHUQ :DWHU 4XDOLW\ &RQWURO &ULWHULD 6HTI
(QILQHHULQJ *XLGHOLQHV IRU6WRUPZDWHU ODQDJHP/



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

:DWHU 4XDOLW\ &RQWURO

X $00 UXQRII lURP WKH VLWH VKDOO DFKLHYH D ORQJ W|
RI 7TRWDO 6 XVSHQGHG 6ROLGY 766 RQ DQDQQXDO OR
ZDWHU TXDOLW\ WDUJHWV :DWHU 4XDOLW\ &RQWURO
THFKQLFDO (QJLQHHULQJ *XLGHOLQHV IRU G6WRU
6 XEPLVVLRQV

(;,67,1* &21',7,216

*HQHUDO

7KH VLWH LV FXUUHQWO\ |[RQHG DV ,QVWLWXWLRQDO 8BUETL
IRUWKH SURSRVHG GRUPLWRU\EXLOGLQJ

7KH GHYHORSPHQW VLWH LV FXUUHQWO\ RFFXSLHG E\ DQ
WZR HQWUDQFHV RIl 3BLQH 6WUHHW 1RUWK ODMRULW\ RI W
JUDVVHG ZKLOH WKH GULYHZD\DQG SDUNLQJ ORW DUH SDY

7ZR FDWFKEDVLQV (; &% (; &% DORQJWKH QRUWK VL(
UDLQIDOO UXQRII IURP WKH VLWH DQG GLVFKDUJHV WKH
VWRUP VHZHUV RQ 1IRUWK 6 WUHHW

1R RYHUODQG IORZ RXWOHW WR WKH PXQLFLSDO URDG LV
)L $SSHQGLIRU WKH H[LVWLQJ VWRUP GUDLQDJH DUHD SC

2Q WKH EDVLV RI WKH WRSRJUDSKLF VXUYH\ DQ LPSHUYLTF
UXQRIIFRHIILFLHQW RI DS HQWLRH WBIGFRBBWLRQV

([LVWLQJOXQLFLSDO 6HUYLFHV

TKURXJK GLVFXVVLRQ ZLWK WKH PXQLFLSDOLW\ WKHUH LV
VHUYLFHVY DORQJ WKH VXUURXQGLQJ URDGV DQG 3UHPLHI
XQGHUWDNH WKH ILHOG LQYHVWLJDWLRQ RIDOO H[LVWLAQ.
VHZHU SLSH LQYHUWY DW PDQKROHY DQG FDWFKEDVLQV
SURYLGHSGHQGL[LWFUHSDQFLHY DUH QRWHG EHWZHHQ WKF
DYDLODEOH PXQLFLSDO UHFRUGV LQ WHUPV RI WKH GLDPH
SLQH6WUHHW 1RUWK

SDLQIDOO ,QIRUPDWLRQ

3HU WKH *5&$ *XLGHOLQHV WKH UDLQIDOO LQWHQVLW\
LQGXVWULDO GHYHORSPHQWY VKDOO EH GHWHUPLQHG IUR



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

tvxv
E sx

‘KHUH , UDLQIDOOLQWHQVLW\LQPP KU
7 WLPHRIFRQFHQWUDWLRQLQ PLQXWHV

$QLQLWLDO WLPH RGFRQFRQ@Q UMM\ RQY H¥ WDEOLVKHG DV U
LQ WKH *5&$ *XLGHOLQHYV

$OORZDEOH )ORZ 5DWH

3HU WKH *5&% *XLGHOLQHV IRU VWRUPV KDYLQJ D UHWXU
\HDUV UXQRIlI FRHIILFLHQWY VKDOO EH LQFUHDVHG DV IR

z \HDUHYHQW DGG
z \HDU HYHQW DGG
z \HDUHYHQW DGG

5HOHYDQW SROLFLHV IURP WKH *5&% *XLGHOLQHV UHVWUL
DOORZDEOH IORZ UDWHV IRU GLVFKDUJH WR PXQLFLSDO V
*XLGHOLQHYVY WKHDOORZDEOH UHOHDVH UDWHV WR WKH P>
WKH GHYHORSPHQW VLWH LV /| VEDVHG RQ WKH \HDU ¢
FDOFXODWHG ZLWK WKH UXQRII FRHIILFLHQW YDOXH RI
IRUWKHGHYHORSPHQW VLWHLQ WKH SUH GHYHORSPHQW
LDEOHHWDLOHG FDOFXODWLRSBHDWBH SYRYLGHG LQ

7$%/( 35( '(9(/230(17 3($.)/2:5%$7(6

5HWX 5DLQI
3HUL| ,QWHOQ
<HD| PP KU

SHDN )O $OORZDEOH 5HOHDVH
5DWH / 5DWH / V

3267 '(9(/230(17 &21',7,216

*HQHUDO
7TKH GHYHORSPHQW SURSRVHV WKH FRQVWUXFWLRQ RI
GRUPLWRU\ EXLOGLQJ ZLWK D WRWDO RI URRPV DQG

SURSRVHG WRWDO UHVLGHQWKBGF)SWLQJ FWRUH\ EXLC
UHPDLQ )RU GHWDLOV RI SURMHFW VWDWLVWLFV UHIHU



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

SODQVDQG VHFWLRQV RIWKH SURSRVHG EXLOGLQJ

8QGHU WKH SRVW GHYHORSPHQW FRQGLWLRQ WKH UDLQI
EH FDSWXUHG E\ FDWFKEDVLQVY SLSHG WR WKH XQGHUJ
FKDPEHU ORFDWHG ZLWKLQ WKH QHZ SDUNLQJ ORW DQG G|
WR PXQLFLSDO VWRUP VHZHU RQ 1RUWK 6WUHHW YLD DQ .
J)LIXUH BURSRVHG 6WRUP 'UDL GBBHRGHD 30D Q

*URXQGZDWHU &RQGLWLRQV

7R GHWHUPLQH H[LVWLQJ VRLO DQG JURXQGZDWHU FF
,QYHVWLIJDWLRQ KDV EHHQ FRPSOHWHG E\$S.SHKQ®L[(QPELQH
IRU%RUHKROH ORFDWLRQV DQG JURXQGZDWHU OHYHO PHE

7TKHPDLQILQGLQJV RIWKHJIJHRWHFKQLFDOLQYHVWLJDWLF

Xx 7TKH ERUHKROHV ZHUH IRXQG WR EH JHQHUDO\ GU\ F
UHVSHFWLYH VRLO ERULQJV

X ORQLWRULQJ ZHOOV ZHUH LQVWDOOHG LQ DOO ERUHI
WHVWLQJ

X OHDVXUHG JURXQGZDWHU GHSWKV YDU\IURP P WR

x $ FRQVWUXFWLRQ GHZDWHULQJ V\VWHP VXFK DV D ZzZI
UHTXLUHG IRUWKHFRQVWUXFWLRQ RI XQGHUJURXQG (¢

ORQLWRULQJ ZHOOV ORFDWLRQ SODQ DQG PHDVXUHG J
SURYLGHMSSH®GL[ YhJXUH %$RUHKROH /RFDWLRMEOBIS DQG
*URXQGZDWHU 'HSWKV DQG (OHYDWLRQV

:DWHU 4XDOLW\ &RQWURO

3IXUVXDQW WR WKH *5&% *XLGHOLQHV VWRUPZDWHU TX
LPSOHPHQWHG RQ VLWH WR DFKLHYH D PLQLPXP RI OR(
VROLG 766 UHPRYDO

7KH VRIW ODQGVFDSHG DUHDV DQG FRRO URRI DUH QRW S|
DQG DUH QRW VXEMHFW WR SHWUROHXP K\GURFDUERQ L
FOHDQ IRU ZDWHU TXDOLW\ FRQWURO SXUSRVHV ,Q DC
6WRUPFHSWRU ()2 LV GHVLIQHG WR WUHDW WKH UDLQ
TKHUHIRUH WKH RYHUDOO RQVLWH VWRUPZDWHU TXDOL\
UHPRYDO S5HSHHOWRLIR®Y WKH VLILQJ UHSRUW W\SLFDO G
FHUWLILFDWLRQRI ()2 RLO JULW VHSDUDWRU



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
BURS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

:DWHU %DODQFH ODQDJHPHQW

7KH *5&% *XLGHOLQHV UHTXLUHV WKH SRVW GHYHORSPHQV
OHVV WKDQ WKH SUH GHYHORSPHQW YROXPH 2QH ZD\ RI F
WKURXJK WKH UHWHQWLRQ RI DOO UXQRII'IlTURP D PP VWHF
LUULJDWLRQ HYDSR WUDQVSLUDWLRQ RUUDLQZDWHU UH.
FRQGLWLRQV WKH UHTXLUHG RQ VLWH UHWHQWLRQ YRO
SHIHBYRHQGLRY GHWDLOV RI FDOFXODWLRQV

%RWWRP SRUWLRQ RI WKH XQGHUJURXQG VWRUPZDWHU VYV
EHORZ WKH VWRUP RXWOHW LV XWLOLJHGWRUHWDLQ WKH

:DWHU 4XDQWLW\ &RQWURO

$V GHSLFWHS RQ3URS 6WRUP 'UDLQDJH $UHD 30DQ DQG
TXDQWLW\ FRQWURO FULWHULD LQ 6HFWLRQ LVPHW LW
WKH VLWH EH FROOHFWHG SLSHG WR DQG GHWDLQHG ZLV
VWRUDJH FKDPEHU LQ WKH SURSRVHG SDUNLQJ ORW DQG |
WKH PP &RQF VWRUP VHZHU RQ 1RUWK 6WUHHW 7R FRQ
VHZHU D ZHOGHG RULILFH SODWH N LV SURSRVHG DW
VHSDUDWRU $58 HQGWR®Y RULILFH SODWH VLIUQ& GHWDLOV
IRUW\SLFDO GHWDLOV RI ZHOGHG RULILFH SODWH

8VLQJ WKH *5&$TV ,') FXUYH SDUDPHWHUV IRU GLIITHUHQW
VWRUDJH UHTXLUHPHQWHSBHB G VVEIHPDX\PHP® UQRT VWRUP ZD
PDQDJHPHQW SODQ LV ¥XP@BMQRYG LQ

7$%/( 67250:$7(50%$1$*(0(17 3/$16800%5<

'"HVLIQ 6WRUP (YHQWYV <HDU

$OORZDEOH 6LWH 'LVFKDUJH \U3UH '"HYHORSPHQW )ORZ 5DWH

$FWXDO $OORZDEOH 5SHOHDVH 5DWH EA\DQ RUIMMLFH SODWH

6WRUDJH5HTXLUHG VHH $SSHQGL[$ WUXDQWLW\&RQWURO

6WRUDJHS5HTXLUHG VHH $SSHQGL[ $ IRU ,QILOWUDWLRQ

7TRWDO 6WRUDJH 9ROXPH S5HTXLUHG P

$FWLYH 6WRUDJH 3URYLGHG P

6WRUDJH SURYLGHG IRU ,QILOWUDWLRQ P

7TRWDO 6WRUDJH B3URYLGHG P




JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

4XDQWLW\ &RQWURO PP :HOGHG 2ULILI

4XDOLW\ &RQWURO 2LO *ULW BHSDUDWEF

7KH XQGHUJURXQG VWRUDJH FKDPEHU FRQVLVWLQJ RI /D
DQG VXUURXQGLQJ PP FOHDU VWRQHYVY LV ORFDWHG LQ W
DSSUR] LR DUHD DQG SURYLGH D VWRUDJH YROXPH RI D
WKXV VDWLVI\LQJ WKH VWRUPZDWHU VWRUDJH UHTXLUHPH

7KH W\SLFDO GHWDLOV RI /ID\ILHOG $TXDER[ +3 DQG VWDJ
SURYLGHSESSHQGL6ERS GUDZLQJY VKDOO EH UHTXLUHG DW
VWDJH

6,7(6(59,&,1*

7KH SXUSRVH RI WKLV VLWH VHUYLFLQJ VWXG\LV WR UHYLF
RI WKH SURSRVHG GHYHORSPHQW DQG DGHTXDF\ RI H[L\
VWRUP VHUYLFHV $V PHQWLRQHG LQ 6HFWLRQ WKHU
PXQLFLSDO VHUYLFHVY DORQJ WKH VXUURXQGLQJ URDGV |
UHWDLQHG WR XQGHUWDNH WKH ILHOG LQYHVWLJDWLRQ F
LOQOFOXGLQJ WKHVHZHU SLSHLQYHUWYV DWPDQKROHV DQG |

6DQLWDU\NG6HZDJH

%DVHG RQ WKH ILHOG LQYHVWLIJDWLRQ XQGHU WKH H[LV
H[LVWLQJ PP GLD FOD\VDQLWDU\ VHZHU DW D VORSH RI
$Q PP GLD H[LVWLQJ VDQLWDU\ VHUYLFH ODWHUDO IRU
GLVFKDUJHV VHZDJH WR WKH PPVDQLWDU\VHZHU RQ 1RL

7KH PP GLD H[LVWLQJ VDQLWDU\ VHUYLFH ODWHUDO IRU
ZLOO UHPDLQ XQFKDQJHG

'HVLIJQ SDUDPHWHUYV

7TKHVDQLWDU\GHPDQGV IRUWKH SURSRVHG VLWHDUH EDV
FULWHULD

6DQOLWDU\ ' HPDOQG 5DWH IRU1HZ/RFDO 6HZHUV

X SHVLGHQWLDO IV
SHDNLQJ)DFWRUV
X SHVLGHQWLDO +DUPRQ (TXDWLRQ 3) 3




JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

(IWUDQHRXV )ORZV

X ,QILOWUDWLRQ $OORZDQFH / V KD DOO DUHDV
3RSXODWLRQ GHQVLWLHYV

X EHGURRP
X EHGURRP
X EHGURRP

7TKHDERYH SDUDPHWHUVY DUHEDVHG RQ &LW\RI7RURQWR
DQG :DWHUPDLQ ZKLFK ZHUH DFFHSWHG IRURWKHU GHYHO

6DOLWDU\)ORZV

%DVHG RQ WKH DERYH GHVLJQ FULWHULD VDQLWDU\ IORZ
GHYHORSPHQW LV /' V BS HVOGEIP[BWHG LQ

6DOLWDU\N\GHUYLFH &RQQHFWLRQ

D PP GLD 39& VDQLWDU\ VHUYLFH FRQQHFWLRQ DW D VO
WR GLVFKDUJH WKH VHZDJH WR WKH H[LVWLQJ PP GLD FC
RQ IRUWK 6WUHHW $ VDQLWDU\ PDQKROH 1R 6%1 0+ $
FRQQHFWLRQ 7KHIORZFDSDFLW\RIWKH SURSRVHG VDQL\
WRJ & IRUORFDWLRQRISURSRVHG VDQLWDU\ODWHUDO

OXQLFLSDO G6DQLWDUNG6HZHUY &DSDFLW\5HYLHZ

8QGHU WKH SURSRVHG GHYHORSPHQW FRQGLWLRQ WKH V
GLD FOD\ PXQLFLSDO VDQLWDU\ VHZHU LV 'V ,Q FRPES
FDSDFLW\ RI WKH GRZQVWUHDP PP GLD FOD\ vDQLWDU
vDQLWDU\ IORZ IURP WKH GHYHORSPHQW VLWH DFFRXQW
FDSDFLW\ 7KHUHIRUH WKH H[LVWLQJ PP GLD FOD\ PX
DOWLFLSDWHG EHLQJDGHTXDWH WR VXSSRUW WKH SURSR"

6WRUP 'UDLQDJH

%DVHG RQ WKH ILHOG LQYHVWLIJDWLRQ XQGHU WKH H[LV
H[LVWLQJ PP GLD FRQFUHWH VWRUP VHZHU DW D VORSH |
7ZR H[LVWLQJ FDWFKEDVLQV 1R ([ &% ([ &% GLVFKL
WKH PP VWRUP VHZHUV RQ 1IRUWK 6 WUHHW

7TKHH[LVWLQJ FDWFKEDVLQ 1R ([ &% LWV FRQQHFWLRQ
TKURXJK LPSOHPHQWDWLRQ RI RQ VLWH VWRUPZDWHU PI



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

GLVFKDUJH IURP WKH VLWH ZLOO EH FRQWUROOHG WR SU
/'V DWDOO GHVLJQ VWRUP HYHQWYV ,Q FRPSDULVRQ Z
WKH PP GLD &RQF VWRUP VHZHU DW D VORSH RI
VWRUPZDWHU IORZ IURP WKH GHYHORSPHQW VLWH DFFRX
FDSDFLW\ 7KHUHIRUH WKH H[LVWLQJ PP GLD &RQF VYV
DGHTXDWH WR VXSSRUW WKH SURSRVHG GHYHORSPHQW

$ PP GLD 39& VWRUP ODWHUDO DW D VORSH RI LV SL
'ZJ & 6HUYLFLQU@BOPHQGLFKH IORZ FDSDFLW\ RI WKH S
VWRUP VHUYLFH LV /' V£ ZKLFK LV FDSDEOH RI DFFRPF
DOORZDEOH UHOHDVH UDWH

:DWHU 6 XSSO\

%DVHG RQ WKH PXQLBBESH@Q GHIKRWBGEW WKH H[LVWLQJ FRQG
ZDWHUPDLQV & ,DQG PP 39& PP PP GLD 3HU ILH
H[LVWV DORQJ3LQH 6WUHHW 1RUWK $Q H[LVWLQJPXQLFL
1IRUWK DW WKH VRXWK VLGH RI WKH GHYHORSPHQW VLWH L
ZRUWK WR QRWH WKDW PP &,DQG PP 39& ZDWHUPDLQV
FRPPXQLFDWLRQV ZLWK WKH PXQLFLSDOLW\ 68(4/ $LQYH
WR FRQILUP WKH DFWXDO GLDPHWHUV RI H[LVWLQJ ZDWHUT

$Q H[LVWLQJ PP GLD ZDWHU VHUYLFH IHHGV WKH H[LVWL
UHPDLQ XQFKDQJHG

'HVLIJQ SDUDPHWHUYV

7KH GRPHVWLF ZDWHU GHPDQGV IRU WKH SURSRVHG VLWE
PXQLFLSDO GHVLJQ FULWHULD

:DWHU 'HPDQG 5DWH

X SHVLGHQWLDO SHU FDSLWD ZDWHU GHPDQG UDWH /S
SHDNLQJ)DFWRUV + 3HDN +RXU

X SHVLGHQWLDO
SHDNLQJ)DEWRUV + OD[LPXP "D\

X SHVLGHQWLDO
SRSXODWLRQ GHQVLWLHV

X EHGURRP 6WXGLR



JXQFWLRQDO 6HUYLFLQJDQG 6WRUPZDWHU ODQDJHPHQW 5HSR
B3URS 6FKRRO 'RUPLWRU\ %XLOGLQJ SLQH6WUHHW 1RUWK
OXQLFLSDOLW\RI3RUW +RSH

X EHGURRP
X EHGURRP

7TKHDERYH SDUDPHWHUVY DUHEDVHG RQ WKH 'HVLJQ &ULWH
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R 7KHUHIRUH WKH GHVLJQ ZDWHU GHPDQG LV
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7TKHIORZ DW D UHVLGXDO SUHVVXUH DW SVL 86*3
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Stormceptore Rinker

Stormceptor*EF Sizing Report

Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCT  04/10/2024

Province: Ontario Project Name: Prop. Residential Development, 39 Pine St Nor

City: Port Hope Project Number: WPE#2021
Nearest Rainfall Station: |E=RESVINE= Designer Name: Michael Du
Climate Station Id: 6150689 Designer Company: WPE Enginneering Ltd
; i il: mdu@wpeengineering.com
Years of Rainfall Data: 29 Designer Email @wpeeng g
Designer Phone: 416-578-8682
Site Name: |39 Pine Street North EOR Name:

- EOR Company:
Drainage Area (ha): 0.53 pany
- EOR Email:
% Imperviousness: 72.00
EOR Phone:

Runoff Coefficient 'c': 0.73

Particle Size Distribution: Net Annual Sediment
Target TSS Removal (%): (TSS) Load Reduction
Required Water Quality Runoff Volume Capture (%): 90.00 SiZing Summary
Estimated Water Quality Flow Rate (L/s): 13.33 Stormceptor| TSS Remov:
Oil / Fuel Spill Risk Site? [Yes | Model [ Provided (%
Upstream Flow Control? |No | EFO4 86

Peak Conveyance (maximum) Flow Rate (L/s): | | EFO6 94
Influent TSS Concentration (mg/L): 200 EFO8 97
Estimated Average Annual Sediment Load (kg/yr): 456 EFO10 99
Estimated Average Annual Sediment Volume (L/yr): 371 EFO12 99

Recommended Stormceptor EFO Moc  EFO4
Estimated Net Annual Sediment (TSS) Load Reductior 86
Water Quality Runoff Volume Capture (¢ > 90

“»
imbrium

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




Stormceptore Rinker

Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

y Stormceptor® EF and Stormceptor® EF©the latest evolutions in the Stormceptor® oil-grit separator (OGS) technolog
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 Separatarsd
performance has been third-party verified in accordance withi$® 14034£nvironmental Technology Verification (ETV)
protocol.

PERFORMANCE

y Stormceptor® EF and EF€nove 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
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 annuauinoff 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 Separatéos 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

%
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Stormceptore Rinker

Stormceptor*EF Sizing Report

Rainfall Percent Cumulative  Flow Rate Surface Removal Cumulative

Intensity Rainfall Rainfall Volume gl Rate Loading Rate Efficiency Incrementf(s]ll Removal

(mm/hr)  Volume (%) (%) wsy M minme ey Removal (e g
0.50 8.1 8.1 0.54 32.0 27.0 100 8.1 8.1
1.00 20.0 28.0 1.08 65.0 54.0 100 20.0 28.0
2.00 16.5 44.5 2.16 129.0 108.0 96 15.8 43.9
3.00 11.6 56.2 3.24 194.0 162.0 88 10.3 54.1
4.00 8.3 64.5 4.31 259.0 216.0 83 6.9 61.0
5.00 6.1 70.6 5.39 324.0 270.0 80 4.9 65.8
6.00 5.1 75.7 6.47 388.0 324.0 78 4.0 69.8
7.00 3.9 79.6 7.55 453.0 377.0 75 2.9 72.7
8.00 2.8 82.3 8.63 518.0 431.0 72 2.0 74.7
9.00 2.0 84.3 9.71 582.0 485.0 70 1.4 76.2
10.00 22 86.6 10.79 647.0 539.0 67 15 77.6
11.00 1.9 88.5 11.86 712.0 593.0 65 1.2 78.9
12.00 1.1 89.6 12.94 777.0 647.0 64 0.7 79.6
13.00 11 90.7 14.02 841.0 701.0 64 0.7 80.3
14.00 1.1 91.8 15.10 906.0 755.0 63 0.7 81.0
15.00 1.0 92.8 16.18 971.0 809.0 63 0.6 81.6
16.00 0.7 93.5 17.26 1035.0 863.0 63 0.4 82.1
17.00 1.2 94.7 18.33 1100.0 917.0 62 0.8 82.8
18.00 0.5 95.2 19.41 1165.0 971.0 62 0.3 83.2
19.00 0.6 95.8 20.49 1230.0 1025.0 61 0.3 83.5
20.00 0.4 96.2 2157 1294.0 1079.0 60 0.3 83.8
21.00 0.0 96.2 22.65 1359.0 1132.0 59 0.0 83.8
22.00 0.5 96.7 23.73 1424.0 1186.0 57 0.3 84.0
23.00 0.3 97.0 24.81 1488.0 1240.0 56 0.2 84.2
24.00 0.2 97.2 25.88 1553.0 1294.0 55 0.1 84.3
25.00 0.7 97.9 26.96 1618.0 1348.0 54 0.4 84.7
30.00 1.8 99.7 32.36 1941.0 1618.0 45 0.8 85.5
35.00 0.0 99.7 37.75 2265.0 1887.0 39 0.0 85.5
40.00 0.3 100.0 43.14 2588.0 2157.0 34 0.1 85.6
45.00 0.0 100.0 48.53 2912.0 2427.0 30 0.0 85.6

Estimated Net Annual Sediment (TSS) Load Reducti 86 %

Climate Station ID: 6150689 Years of Rainfall Data: 29
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Stormceptor- Rinker

Stormceptor*EF Sizing Report

RAINFALL DATA FROM BELLEVILLE RAINFALL STATION

RAINFALL INTENSITY (mm/hr)
3

0 10 20 30 40 50 60 70 80 90 100
CONTRIBUTING RAINFALL VOLUME (%)

INCREMENTAL AND CUMULATIVE TSS REMOVAL
FOR THE RECOMMENDED STORMCEPTOR® MODEL

100
90
80
70
60
50
40
30

PERCENT TSS REMOVAL (%)

162 I e——
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917
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— e Y T - v~ = = =

SURFACE LOADING RATE (L/min/m?)

Il Incremental TSS Removal Il Cumulative TSS Removal
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Stormceptor: Rinker
MATERIALS™
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) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4/EFO4 1.2 4 90 609 24 609 24 425 15
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

y Stormceptor® EF and Ef€ture an internal bypass and superior scour prevention technology that have been demons
in third-party testing according to the scour testing provisions of the CanadiaRfE€®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 Stormceptor® ERnd EFQoffers 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 conditio

OIL CAPTURE AND RETENTION

y While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity &toofficeptor® EFGas
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 PFycedure for Laboratory Testing of Oil-Grit Separatdssormceptor EFO
recommended for sites where oil capture and retention is a requirement.

v
imbrium
www.imbriumsystems.com
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Stormceptore Rinker

Stormceptor*EF Sizing Report

- INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the ar
7 at which the inlet pipe(s) enters the unit.
0°-45°: The inlet pipe i%&-inch @5mm) higher than the outlet pipe.
45°-90°: The inlet pipe i2-inches $0mm) higher than the outlet pipe.

HEAD LOSS

The head loss through Stormceptor EF is similar to thatt&f@egree bend
structure. The applicable K value for calculating minor losses through the it
For submerged conditions the applicable K valieds

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormceptor Model . . . : . Maximum
. Pipe Invertto | Oil Volume Sediment Sediment Volume : -
EF / EFO | Diameter . Sediment Mass
Sump Floor) Maintenance Depth *

(m (@ [ (m) (f) (L) (Ga)| (mm) (in) (L) (ft2) (kg) (Ib)

EF4/EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250

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 capaci
** Average density of wet packed sediment in sump.&kg/L (00 Ib/ft3)

Feature Benefit Feature Appeals To
Patent-pending enhanced flow treatment Superior, verified third-pa
P & i a party Regulator, Specifying & Design Engineer
and scour prevention technology 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
! Design flexibility Specifying & Design Engineer
structure
Minimal drop between inlet and outlet Site installation ease Contractor

Large diameter cutlet riser for inspection . . i
) 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-

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

Stormceptor*EF Sizing Report

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

PART 1 #GENERAL

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 m3 sediment / 265 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m3 sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m3 sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m® sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

PART 3 #PERFORMANCE & DESIGN
3.1 GENERAL

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

%
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Stormceptore Rinker

Stormceptor*EF Sizing Report

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 ETYV 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? to 1400 L/min/m2, and 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/m2 and 1400 L/min/m? shall 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?2 shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m?2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of
1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and shall

be calculated using a simple proportioning formula, with 1400 L/min/m? in 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?2.

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?.

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-
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

%
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assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 Foran OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates

(ranging 200 L/min/m? to 2600 L/min/m?) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program § Procedure for Laboratory Testing of Oil-Grit Separators. However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.

%
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Technology description and application

The Stormcepto® EF and EFQre treatment devics designed to removil, sediment, trash, debris,

and pollutants attached to particulaté®m Stormwaterand snowmelt runoffThe device takes the
place of a conventional manhole within a storm drain system and offers design flexibility that works with
vaious site constraints. The EFO is designed with a shorter bypass weir height, which accepts lower
surface loading rate into the sump, thereby reducingenérainment of captured free floating light
liquids.

Figurel. Graphic of typical inlin§tormcepto® unit and core components.

Stormwater and snowmelt runoff enters thHgtormcepto® EF () 2 -0pper chamber through the inlet
pipe(s) or a surface inlet gratéAn insert divides the unit into lower and upper chambers and
incorporates a weir to reduce influent velocity and separate influent (untreated) from effluent (treated)
flows. Influent wateponds upstream of theL QVH U W -V iAdHdrivingShiddreifgriitie water flowing
downwards into the drop pipe where a vortex pulls the watarno the lower chamber The water
diffuses at lower velocitiem multiple directionshrough the drop pipe outlebpenings. Oil and other
floatables rise up and are trapped beneath the insert, while sedimeatergo gravitational settlintp

the sump:-V E R WWtdR Rom the sump can exit by flowing upward to tlmitlet riser onto the top

side of the insert and dowiream of the weir, where it discharges through the outlet pipe.

Maximum flow rate into the lower chamber is a function of weir height and drop pijfice diameter.

The StormceptoP EF and EFO areesigned to allow a surface loading rate of 1135 L/nfir(2id.9
gal/min/ft2) and 535 L/min/m (13.1 gakhin/ft?) into the lower chamberyespectivelyWhen prescribed
surface loading rates are exceeded, ponding water can overtop the weir height and bypass the lower
treatment chamber, exiting directlghrough the outlet pipe.Hydraulic testing and scour testing
demonstrate that the internal bypass effectively prevents scour at all bypass flow rates. Increasing the
bypass flow rate does not increase the orifimentrolled flow rate into the lower treatmat chamber

where sediment is storedlhis internal bypass feature allows foflime installation, avoiding the cost of

Verification Statemeng Imbrium Systems Inc., Stormcep®EF and EFO Oibrit Separators
Registration: GRETV_VR2024.1-15_ImbriumSC
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additional bypass structureBuring bypass, treatment continues in the lower chamber at the maximum
flow rate. The StormceptoP () 2 - bwer design surface loading rate is favorable for minimiziag re
entrainment and washout of captured light liquitfsspectionof Stormcepto® EF and EFO devices
performed from grade by inserting a sediment probe through the outlet riser and an stickghrough

the oil inspection pipeThe unit can be maintainday using avzacuum hose through the outlet riser.

Performance conditions

The data and results published in this Technology Fact Sheet were obtained from the testing program
conducted onthe, PEUL XP 6\V V&tditZeptQerEFA/and EFO4 O@rit Separatorsin

accordancevith the Procedure for Laboratory Testing of G@rit Separators (Version 3.0, June 2014).

The Procedure was prepared by the Toronto and Region Consermadiothority (TRCA) for

(QYLURQPHQW &DQDGD:V (QYLURQPH QRkDrémA lddpKdd tReCPrRodédarel UL IL FD W
may be accessed on the Canadian ETV websitenat.etvcanada.ca

Performance claim(s)
Capturetest®

During the capture test, theStormcepto® EFl OGS device, with a false floor set to 50% of the
PDQXIDFWXUHU:-V UHFRPPHQGHG PD[LPXP VHGLPHQW VWRUDJH GH
concentration of 200 mg/L, removes 70, 64, 54, 48, 46, 44, amked®nt of influent sediment by mass

at surface loading rates of 40, 80, 200, 400, 600, 1000, and 1400 L?nmi#gpectively.

Stormcepto® EFOf ZLWK D IDOVH IORRU VHW WR Rl WKH PDQXIDFW
sediment storage depth and a coasst influent test sediment concentration of 200 mg/L, removes 70,

64, 54, 48, 42, 40, and 34 percent of influent sediment by mass at surface loading rates of 40, 80, 200,
400, 600, 1000, and 1400 L/mir/mespectively.

Scourtest?®

During the scour test, theStormcepto® ER and StormceptoP EFO} OGS devices, with 10.2 cm (4

inches) of test sedimentpr RDGHG RQWR D IDOVH IORRU UHDFKLQJ RI WK
maximum sediment storage depth, generate corrected effleententrations of 4.6, 0.7, 0, 0.2, and 0.4

mg/L at 5minute duration surface loading rates of 200, 800, 1400, 2000, and 2600 L7min/m
respectively.

Light liguid reentrainmenttest®;

During the light liquid reentrainment test, theStormcepto® EFG} OGS device with surrogate low
density polyethylene beads preloaded within the lower chamber oil collection zone, representing a
floating light liquid volume equal to a depth of 50.8 mm over the sedimentation area, retained 100, 99.5,
99.8, 99.8, and 99%rcent of loaded beads by mass during thmitiute duration surface loading rates

of 200, 800, 1400, 2000, and 2600 L/mih/m

@ The claim can be applied to other units smaller or larger than the tested unit as long astisted units meet the scaling
rule specified in the Procedure for Laboratory of Testing of Oil Grit Separators (Version 3.0, June 2014)

Verification Statemeng Imbrium Systems Inc., Stormcep®EF and EFO Oibrit Separators
Registration: GRETV_VR2024.1-15_ImbriumSC
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Performance results

The test sediment consisted of ground silica31000 micron) with a specific gravity of 2.65, uniformly
mixed to meet the particle size distribution specified in thsting procedureThe Procedure for
Laboratory Testing of Oil Grit Separatuiesthat the three sample average of the test sediment
particle size distribution (PSD) meet the specified PSD percent less than values within a boundary
threshold of 6%The cmmparison of the average test sediment PSD to the CETV specified FS§uie

2 indicates that the test sedimensed for the capture and scour testset this condition.

100 +

90

80

60 -
50 —-ETV specification

40 - —@l— Sample Average

Percent less than (%)

30 -

20

10 -

1 10 100 1000
Particle size (um)

Figure2. The three sample averaganpicle size distribution (PS)f the test sedimentsed for the
capture and scour testomparedto the specified PSD.

The capacity of the device to retasediment wasletermined atsevensurface loadingates using the
modified mass balance method. Jimethod involved measuring the mass and particle size distribution
of the injected and retained sediment for each test r@derformancewas evaluated with a false floor
VLPXODWLQJ WKH WHFKQRORJ\ ILOOHG WR R1 Wrkdrt tdaQeX IDFW X U
depth The test was carried out with clean water that maintained a sedinsencentration below 20
mg/L.Based orthese conditionsremoval efficiencies for individual particle size classes and for the test
sediment as a whole wemetermined for each of the tested surface loading rates (Tabl8ifhge the EF

and EFO models are identical except for the weir height, which bypasses flows from the EFO model at a
surface loading rate &35 L/min/na (13.1 gpm/f), sediment capture testat surface loading rates from

40 to 400 L/min/ra were only performed on the EF uniSurface loading rates of 600, 1000, and 1400
L/min/m? were tested on both units separatelResults for the EFO model at these higher flow rates are
presented in Table.2

In some instances, the removal efficiencies were above 100% for certain particle size fractions. These
discrepancies are not unique to any one test laboratory and may be attributed to errors relating to the
blending of sediment, collection of reggentative samples for laboratory submission, and laboratory

Verification Statemeng Imbrium Systems Inc., Stormcep®EF and EFO Oibrit Separators
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analysis of PSD. Due to these errors, caution should be exercised in applying the removal efficiencies by
particle size fraction for the purposes of sizing the tested device Béketin # CETV 2014.1-0001).

7KH UHVXOWYV IRU "'DOO SDUWLFOH VL]HV E\ PDVV EDODQFHu VHH
the total injected and retainedediment mass, and are therefore not subject to blending, sampling or

PSD analysis errors.

Tablel. Removal efficienci€%o)of the EF4at specified surface loading rates

Particle s ize Surface loading rate (L/min/m 2

fraction (um) 40 80 200 400 600 1000 1400
>500 90 58 58 100* 86 72 100*
250- 500 100* 100* 100 100* 100* 100* 100*
150- 250 90 82 26 100* 100* 67 90
105- 150 100* 100* 100* 100* 100* 100* 100
75-105 100* 92 74 82 77 68 76
53-75 Undefined 56 100* 72 69 50 80
20-53 54 100* 54 33 36 40 31
8-20 67 52 25 21 17 20 20
528 33 29 11 12 9 7 19
<5 13 0 0 0 0 0 4
All particle

sizes by mass

balance 70.4 63.8 53.9 47.5 46.0 43.7 49.0

a An outlier in the feed samplsieve data resulted in a negative removal efficiency for this size fraction.
* Removal efficiencies were calculated to be above 100%. Calculated values ranged between 101 and 171% (average 128%).
See text andulletin # CETV 2014.1-0001 for more information.

Table 2. Removal efficiencies (%) of the EFO4 at surface loading rates above the bypass rate of 535 L/min/m

Surface loading rate

Particle s ize (L/min/m ?)

fraction (um) 600 1000 1400
>500 89 83 100*
250- 500 90 100* 92
150- 250 90 67 100*
105 - 150 85 92 77
75-105 80 71 65
53-75 60 31 36
20-53 33 43 23
8-20 17 23 15
528 10 3 3
<5 0 0 0
All particle sizes by

mass balance 41.7 39.7 34.2

* Removal efficiencies were calculated to be above 100%. Calculatednasiged between 1®and 111% (averagedr%).
See text andBulletin # CETV 2014.1-0001for more information

Figure 3 ompares the particle size distributid®SD) of the three sample average of the test sediment
to the PSD of thesediment retained by the EFRd each of the tested surface loading ratésgure 4
shows the same graph for the EFO4 unit at surface loading rates above the bypass rate of 53%L/min/m

Verification Statemeng Imbrium Systems Inc., Stormcep®EF and EFO Oibrit Separators
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As expected, the capture efficiency for fine particles in both units was generally found to decrease as
surface loading rates increased.

—¢—|njected test
sediment average
40 L/min/m2

=—80 L/min/m2

=#=—200 L/min/m2

400 L/min/m2

=@=600 L/min/m?2

Percent less than (%)

e===1000 L/min/m?

1400 L/min/m?

1 10 100 1000
Particle size (um)

Figure3. Particle size distribution afediment retained in the ERd relation to theinjected test
sediment average.

100 .
—4—njected test
90 - sediment average
1 2
80 - =@—600 L/min/m
g 70 - e==1000 L/min/m2
g 60 - .
= 1400 L/min/m?2
@ 50 -
Q
g 40 -
o
® 30
20 -
10 -
oL \4__”/
1 10 100 1000
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Figure 4. Particle size distribution of sediment retained in the EFO4 in relation to the injected test
sediment average at surface loading rates above the bypass rate of 535 B/min/m

Table4 shows the results of the sediment scour andsgspension test for the EF4 unit. The EFO4 was
not tested as it waseasonablyassumed that sao rates would be lower given that flow bypass occurs
at a lower surface loading rat€he scourtest involved preloadin@0.2 cm offresh test sediment into

Verification Statemeng Imbrium Systems Inc., Stormcep®EF and EFO Oibrit Separators
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the sedimentatiorsumpof the device. The sediment was placed on a false floor to mimic a digNéck

to 50% of the maximum recommended sediment storage depth. Clean water was run through the
device at five surface loading rates ovB0 minute period. Each flow rate was maintained for 5
minutes with a one minute transition time between floweat Effluent samples were collected at one
minute sampling intervals and analyzed for Suspended Sediment Concentration (SSC) and PSD by
recognized methods. The effluent samples were subsequently adjusted based on the background
concentration of the inflant water. Typically,the smallest 5% of particles captured during the 40
L/min/nm? sediment capture test also used to adjust the concentraticss per the method described in
Bulletin # CETV 20169-0001 However, since the composites of effluent concentrations were below

the Reporting Detection Limit of the Laser Diffraction PSD hmology, this adjustment was not made.
Results showed average adjusted effluent sediment concentrations below 5 mg/L at all tested surface
loading rates.

It should be noted that the EF4 starts to internally bypass watdrl@5 L/min/r potentiallyresulting in

the dilution of effluent concentrations, which would not normally occur under typical field conditions
because the field influent concentration would contain a much higher sediment concentration than
during the lab test. Recalculation of effli concentrations to account for dilution at surface loading
rates above the bypass rate showed sediment effluent concentratidms below 1.6 mg/L.

Table4. Scour test adjusted effluent sediment concentration.

Adjusted
effluent
Background suspended
Surface sample sediment
loading rate Run time concentration | concentration Average
Run (L/min/m 2) (min) (mg/L) (mg/L) 2 (mg/L)
1:00 11.9
2:00 7.0
3:00 4.4
1 200 2-00 <RDL 52 4.6
5:00 1.0
6:00 1.2
7:00 1.1
8:00 0.9
9:00 <RDL 0.6 0.7
2 800 10:00 1.4
11:00 0.1
12:00 0
13:00 0
14:00 0.1
15:00 <RDL 0 0
3 1400 16:00 0
17:00 0
18:00 0
19:00 0.2
20:00 0
21:00 1.2 0 0.2
4 2000 22:00 0.7
23:00 0
24:00 0.4

Verification Statemeng Imbrium Systems Inc., Stormcep®EF and EFO Oibrit Separators
Registration: GRETV_VR2024.1-15_ImbriumSC
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25:00 0.3

26:00 0.4

27:00 1.6 0.7 0.4
> 2600 28:00 0.4

29:00 0.2

30:00 0.4

aThe adjusted effluent suspended sediment concentration represents the actual measured effluent concentration minus thtackgr
concentration. For more information seulletin # CETV 20169-0001

The results of the light liquid FfHQWUDLQPHQW WHVW XVHG WR HYDOGOXDWH WKH
entrainment of light liquids are reported ifable5. The test involvedoreloadings8.3 L (corresponding

to a 5 cm depth over the collection sump area of 1.2ywf surrogate lowdensity polyethylene beads

within the oil collection skirt and runnindesan water through the deviceontinuouslyat five surface

loading rateg200, 800, 1400, 2000, and 2600 L/mi®irkach flow rate wamaintained for 5 minutes

with approximately Iminute transition time between flow rate$he effluent flow was screened t

capture all reentrained pellets throughout the test.

Tableb. Light liquid reentrainment test resultfor the EFO4

Amount of Beads Rentrained
Surface
Loading Rate | Time Stamp % of Preloaded| % of Preloaded
(L/min/m2) Mass (g) Volume (L3 MassRe Mass Retained
entrained
200 62 0 0 0.00 100
800 247 168.45 0.3 0.52 99.48
1400 432 51.88 0.09 0.16 99.83
2000 617 55.54 0.1 0.17 99.84
2600 802 19.73 0.035 0.06 99.94
Total Reentrained 295.60 0.525 0.9 -
Total Retained 32403 57.78 -- 99.09
Total Loaded 32699 58.3 - --

aDetermined from bead bulk density of 0.56074 gicm

Variances from testing Procedure

The following minor deviatiamfrom the Procedure fdraboratory Testing of-@iit Separator@/ersion
3.0, June 2014)ave been noted:

1. During the capture test, the 40 L/minAmand 80 L/min/rhsurface loading rates were evaluated
over 3 and 2 days respectively due to the long duration needed to feed the required minimum
of 11.3 kg of test sediment into the unit at these lower flow rates. Pumps were shut down at the
end of each intermediate dagnd turned on again the following morning. The target flow rate
was reestablished within 30 seconds of switching on the pump. This procedure may have
allowed sedimentdso be capturedthat otherwise may have exited the unit if the test was
continuous On the basis of practical considerations, this variance was approved by the verifier
prior to testing.

Verification Statemeng Imbrium Systems Inc., Stormcep®EF and EFO Oibrit Separators
Registration: GRETV_VR2024.1-15_ImbriumSC
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2. During the scour test, the coefficient of variatig@QOV) for the lowest flow rate tested (200
L/min/n®) was 0.07, which exceeded the spexdflimit of 0.04 target specified in the OGS
Procedure. A pump capable of attaining the highest flow rate of 3036 L/min had difficulty
maintaining the lowest flow of 234 L/min but still remained within2% of the target flow and
is viewed as having melittle impact on the observed resultSimilarly, dr the light liquidre-
entrainmenttest the COV for the flow rate ofthe 200 L/min/rarun was 0.049exceeding the
limit of 0.04, but is believed to introduce negligible bias

3. Due to pressure build ujn the filters the runs at 1000 L/min/afor the Stormcepto® EF4 and
1000 and 1400 L/min/nfor the StormceptoP EFO4 were slightly shorter than the target. The
run times were 54, 59 and 43 minutes respectively, versus targets of 60 and 50 minutes. The
final feed samples were timed to coincide with the end of the run. Since >25 lbs of sediment was
fed, the shortened time did not invalidate the runs.

Verification

The verification was completed by the Verification Expert, Toronto and Region Conservation Authority,
contracted by GLOBE Performance Solutions, using the International Stan8&rd14034:2016
Environmental management -- Environmental technology verification (ETV). Data and information
provided by Imbrium Systems Inc. to support the performance claim included the following:
Performance test report prepared by Good Harbour Laboratories, and dated September 8, 2017; the
report is based on testing completed atcordance with the Procedure for Laboratory Testing of-Oil
Grit Separators (Version 3.0, June 2014).

What is 1ISO14034:2016 Environmental management 2
Environmental technology verification (ETV)?

ISO 14034:2016 specifies principles, procedures and requirements for environmental technology
verification (ETV), and was developed and published byniteenational Organization for Standardization
(ISO) The objective of ETV is to provide credible, eddle and independent verification of the
performance of environmental technologies. An environmental technology is a technology that either
results in an environmental added value or measures parameters that indicate an environmental impact.
Such technolags have an increasingly important role in addressing environmental challenges and
achieving sustainable development.

For mo re information on the For mo re information on I1SO 14034:2016 / ETV
Stormceptor ® EF and EFO OGS please contact :

lease contact:
P GLOBE Performance Solutions

Imbrium Systems, Inc. World Trade Centre

407 Fairview Drive 404 2999 Canada Place

Whitby, ON Vancouver, BC

L1IN 3A9, Canada V6C 3E2 Canada

Tel: 416960-9900 Tel: 6046955018 / Toll Free: 88556955018
info@imbriumsystems.com etv@globeperformance.com

Limitation of verification - Registration: GPS -ETV_VR2020-11-15_Imbrium -SC
GLOBE Performance Solutions and Wfegification Expet provide theverification sevices sol& on the basis of the formation
suppliedby the applicant orvendor and assume no liability theafte. The responsibilityfor the information suppliedemains

soldy with the gpplicant or vendor and the liabilityfor the purchag, installation,and operation (whether consequential ¢
otherwise) is not tranferred to any other paty as aresult of theverification.

Printed: November5, 2020 Expires: November 30, 2@ Page 9 of ¢
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REFER TO AQUABOX
INSTALLATION INSTRUCTIONS

(5 LavFIELD

117 Basaltic Rd,

Ph: (905) 761-9123
www.layfieldgroup.com

Concord, ON L4K 1G4 Canada

Total Storage Volume 171.18 m’®
Module Storage Volume 145.15 m’
Stone Storage Volume 26.02 m’
System Footprint 108.13 m?
Estimated Geotextile Fabric NuBarrier 791 m?
Estimated Geotextile Fabric LP8 —m?
Estimated Liner —-m?
Estimated GeoGrid - m?
Estimated Stone Volume 65.06 m>
Excavation Required 248.70 m®
Minimum Excavation Depth 23 m

Stone Type 19mm Clear Stone
Stone Void Space 40%
Number of Module Layers 2
Allowable Loading HS-25
Surface Paved Surface Vegetated/ Unpaved
Minimum Top Cover 060 m 080 m
Maximum Tank Depth 350 m 340 m
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T\ NOTES
\&'oy NOTES:

a. All dimensions are measured in meters unless noted otherwise.

b. Reference Aquabox standard drawings and notes for detailed
information.

c. Reference current Aquabox Module installation instructions for
proper installation practices.

https://www.geoplastglobal.com/en/downloads/aquabox

d.  Engineer of record to confirm conformance to manufacturer's
allowable proximity to other structures and slopes.

All inlet and pipe locations and designs by others.

The sub-grade and side backfill needs to be compacted to 97%,
unless noted otherwise.

g¢. During and after installation, the AquaBox Module area should be
clearly marked and roped off to prevent unauthorized construction

6.60

300mm OUTLET
(SEE DETAIL 4/S-04)

200mm INLET
(SEE DETAIL 4/S-04)

AQUABOX ISOLATOR ROW
o /(SEE DETAIL 1/S-05)

and equipment trafficking over the modules. ] -y [
h. Top of Ground water is to be maintained 610 mm (2 ft) below the ] N Y7
module to prevent buoyancy, unless otherwise noted by engineer. .] f
i.  The quantities related to stone and geosynthetics are estimated &
values as the roll size, overlaps, waste, ect. may vary. ] 19mm CLEAR STONE
j- Materials must be stored in a manner to prevent prolonged exposure ) (SEE DETAIL 5/5-03)
to UV light. ]
k.  Extra care and caution must be taken when handling materials at { {
temperatures below 0C. l
I.  Storm tank system is not considered complete until all backfill is AQUABOX CUBE HP W/ f ] AQUABOX HP SIDEWALL GRID
installed to the minimum depth shown on Detail 5 Typical System OBSERVATION PORT \N ‘ (SEE DETAIL 3/S-03)
Cross-Section. The installer MUST insure that the project site e B © : s —y +—
remains dry and free of water (both surface and groundwater) until ©©w 1 @
the installation is complete, including the backfill as noted, to avoid ] |
damage to the tank system due to buoyancy. T T T i
: : 3 i ! AQUABOX HP
Material Quantity (AQUABOX HP)  Material Quantity (AQUABOX CUBE HP) (SEE DETAL 1/5.03)
AquaBox HP 656 AquaBox:Cube-HP 32
Sidewall Grid HP 125 Sidewall'Grid Cube HP 8 -
Top Cap HP 672 Circular Cap D400 HP 4
Single Joint 614 Surface Grate 4 AQUABOX ISOLATOR ROW
. SEE DETAIL 1/S-05
Double Joint 339 J L ( )
. 0.30
Elevations
Leveling Stone Bottom 99.191
200mm INLET
300 INLET-
Bottom of Module 99.291 (SEE DET,,T[“ 4/S-04) (SEE DETAIL 4/S-04)
Module Invert 99.341
DETENTION VOLUME ABOVE ELEVATION 99.491 = 147.62 M3
Top of Module 100.891 RETENTION VOLUME BELOW ELEVATION 99.491 = 23.56 M3
Top of Stone Backfill 101.191
Minimum Finished Grade 101.491
*Must consider frost line, varies by region
Maximum Finished Grade 102.791

Contractor to confirm that quantities shipped to site match those
listed above. Please report any discrepancy or damage to Layfield
immediately.

THIS DRAWING AND THE INFORMATION CONTAINED HEREIN
ARE CONFIDENTIAL AND PROPRIETARY AND SHALL NOT
BE COPIED NOR USED IN ANY MANNER WITHOUT WRITTEN

AUTHORIZATION FROM LAYFIELD CANADA LTD. MODULE

SCALE: NTS
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117 Basaltic Rd,
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Total Storage Volume 171.18 m®
Module Storage Volume 145.15 m’
Stone Storage Volume 26.02 m’
System Footprint 108.13 m?
Estimated Geotextile Fabric NuBarrier 791 m?
Estimated Geotextile Fabric LP8 - m?
Estimated Liner - m?
Estimated GeoGrid —-m’
Estimated Stone Volume 65.06 m’
Excavation Required 248.70 m®
Minimum Excavation Depth 23 m

Stone Type 19mm Clear Stone
Stone Void Space 40%
Number of Module Layers 2
Allowable Loading HS-25
Surface Paved Surface Vegetated/ Unpaved
Minimum Top Cover 0.60 m 080 m
Maximum Tank Depth 350 m 340 m
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Total Storage Volume 171.18 m®
Module Storage Volume 145.15 m’
Stone Storage Volume 26.02 m’
System Footprint 108.13 m?
Estimated Geotextile Fabric NuBarrier 791 m?
Estimated Geotextile Fabric LP8 —m?
Estimated Liner —-m?
Estimated GeoGrid - m?
Estimated Stone Volume 65.06 m>
Excavation Required 248.70 m®
Minimum Excavation Depth 23 m

/2 AQUABOX ACCESSORIES

S-0

S-03

gSO\TYPICAL SYSTEM CROSS SECTION

Stone Type 19mm Clear Stone
Stone Void Space 40%
Number of Module Layers 2
Allowable Loading HS-25
Surface Paved Surface Vegetated/ Unpaved
Minimum Top Cover 0.60 m 0.80 m
Maximum Tank Depth 350 m 340 m
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