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$SSHQGL[ % $TXLIHU 7THVW 'DWD 6KHHWYV
$SSHQGL[ & +\GURJUDSKYV



,1752'8&7,21

)XVLRQ +RPHV )XVLRQ UHWDLQHG 07( &RQVXOWDQWYV ,QF 07( W
$VVHVVPHQW WR VXSSRUW 'UDIW 30DQ $SSURYDO RI WKH *XHOSK ¢
%ORFNV DQG KHUHE\ UHIHUUHG WR DV WKH p6LWHY 7KH 6LWH
SURSHUWLHYV ORFDWHG DW 9LFWRULD 5RDG 6RXWK DQG 6WRC
6LWH ORFDWLRQ DQG 6WXG)\) & UXDHDAKH LEAOMOGAVBWHIWHE B ILQHG D\
ZLWKLQ P RI WKH RYHUDOO 6LWH ERXQGDU\

7KH 6LWH LV DQ LUUHJXODU VKDSHG SDUFHO RI ODQG WKDW FRYHI
FRPSULVHG RI WZR OHJDO SURSHUWLHYV

e JRUPHU :HOOLQJWRQ 'HWHQWLRQ &HQWUH /DQGV 'HWHQWLRQ

R 6WRQH 5RDG (DVW
e 7XUIJUDVV ,QVWLWXWH /DQGV 7XUIJUDVYV
R 9LFWRULD 5RDG 6RXWK
7KH 6LWH LGHQWLILFDWLRQ LQIRUPDWLRQ LV SUHVHQWHG EHORZ
9LFWRULD 5RDG 6RX 6WRQH 5RDG (DVW

SURSHUW\ GHQWLILFDWLRQ
IXPEHU 3,1

3W %URNHQ JURQW /WV &RQ
'LYLVLRQ * *XHOSK 7R Z3W RASRIWAY JURQW /WV &
7R $QG 7R ,QFO | ULYLVLRQ * *XHOSK 7TRZQVKLS
([FHSW 3WV Uswyv U
, *XHOSK 7 Z 5RV 6 WXHOSK 7 Z 5RV 6 W
/HJDO HVFULSWL%@VHPHQW’THHszv (DVHPHQW 2YHU 3W U
$V ,Q 5RV 6 W (DVHBMQW :F 6 W (DVHPHQW
2YHU 3WV U | 28MUGW U $V ,0Q
F 7 Z 2YHU 3W F
U $V ,Q :F
3URSHUW\ $UHD KHFWDUHYV KHFWDUHYV

8QLYHUVDO 7UDQVYHUVH
OHUFDWRU 870

P HDVW DQG P P HDVW DQG P
FRRUGLQDWHV R
DSSUR[LPDWH FHQUWRYR{E RRQH 7 QRUWK JRQH 7
SURSHUW\
3URSHUW\ 2ZQHU )XVLRQ +RPHV JXVLRQ +RPHV

3URSRVHG '"HYHORSPHQW

7KH *," /IDQGV DUH SDUW RI D 6HFRQGDU\ 30DQ 23% DV LGHQWLI
2IILFLDO 30DQ ODUFK 2IILFH &RQVROLGDWLRQ 7KH EORFNV F
RI WKLY GHYHORSPHQW SURMHFW DUH %ORFN 30DQ $UHD DQG C
*XHOSK 21ILFLDO 30DQ

07( XQGHUVWDQGYV WKH GHYHORSPHQW JRDO LV WR HVWDEOLVK Ut
HPSOR\PHQW EORFNV 3DUN VSDFH DQG WUDLOV DUH DOVR WR EH
PDQDJHPHQW IDFLOLWLHY DUH DOVR SURSRVHG 07( 07( XQGl
VHUYLFHG E\ PXQLFLSDO ZDWHU DQG VDQLWDU\ VHZHUV

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



SUHYLRXV ,QYHVWLJDWLRQV

07( UHYLHZHG WKH IROORZLQJ UHSRUWYV DV SDUW RI WKLV K\GURJ!

7XUIJUDVV ,QVWLWXWH /DQGV
3KDVH ,, (QYLURQPHQWDO 6LWH $VVHVVPHQW )UDQ] (QYLURQ!
3KDVH 7ZR (QYLURQPHQWDO 6LWH $VVHVVPHQW *+' 1RYHPEH

*HRWHFKQLFDO ,QYHVWLJDWLRQ DQG 60RSH 6WDELOLW\ $VVH
-DQXDU\ DQG

BXSSOHPHQWDO 6RLO 6DPSOLQJ DQG $QDO\VLV 3URJUDP 07(

$ EULHI GHVFULSWLRQ RI HDFK RI WKH DERYH UHIHUHQFHG VWXGL
SXUSRVHYV

3KDVH ,, (QYLURQPHQWDO 6LWH $VVHVVPHQW )LQDO 5HSRUW *XH
5RDG 6RXWK *XHOSK 2QWDULR E\ )UDQ] (QYLURQPHQWDO ,QF G
S5HDOW\ & RUSRUDWLRQ

)UDQ] (QYLURQPHQWDO ,QF )UDQ] ZDV UHWDLQHG E\ WKH 2Q
FRQGXFW D 3KDVH ,, (6$ WR DGGUHVV WKH $3(&TV LGHQWLILHC
3KDVH , (6$ FRQGXFWHG E\ 856 LQ

$V SDUW RI WKH 3KDVH ,, (QYLURQPHQWDO 6LWH $VVHVVPHQW

R 7TKUHH 3LWV *73 WKURXJIK *73 WR GHSWKV UDQJLQJ IL
EHORZ JURXQG VXUIDFH P%*6

R 7TKUHH ERUHKROHV %+ 0: WKURXJK %+ WR GHSWKV UL
P%*6 %+ O: ZDV LQVWUXPHQWHG DV D JURXQGZDWHU

B3KDVH 7ZR (QYLURQPHQWDO 6LWH $VVHVVPHQW *XHOSK 7XUIJUDV
SHVHDUFK &HQWUH 9LFWRULD 5RDG 6RXWK *XHOSK 2QWDULR

IRU ,QIUDVWUXFWXUH 2QWDULR

*+' ZDV UHWDLQHG E\ ,QIUDVWUXFWXUH 2QWDULR WR FRQGXF\
HQYLURQPHQWDO FRQGLWLRQV DW WKH 7XUIJUDVV /DQGV SUL
6LWH

*+'" DGYDQFHG ERUHKROHY DFURVV WKH 7XUIJUDVYV /IDQGV W
P%*6 %RUHKROHV ZHUH DGYDQFHG WR DOORZ IRU WKH FR!
VXEVXUIDFH VRLO VDPSOHVY DQG WR GRFXPHQW JHRORJLFDO F

ERUHKROHY ZHUH FRQYHUWHG WR RYHUEXUGHQ PRQLWRULC
a WR P%*6 ORQLWRULQJ ZHOOV ZHUH FRQVWUXFWHG WR
VFUHHQLQJ RI JURXQGZDWHU VDPSOHY DQG WR GRFXPHQW K\(

*+' DGYDQFHG WHVW SLWV DFURVV WKH 7XUIJUDVYV /DQGV W
P%*6 7HVW SLWV ZHUH DGYDQFHG WR DOORZ IRU WKH FRO
VDPSOHY DQG WR GRFXPHQW JHRORJLFDO FRQGLWLRQV DW W

*+' GHVFULEHG WKH JHQHUDO VWUDWLJUDSK\ RI WKH 7XUIJUD'

P%*6 XQGHUODLQ E\ VLOW\ VDQG ILOO P%*6 DQG QDW|
P%*6 DQG RU D QDWLYH FOD\H\ VLOW VLOW\ FOD\
HQFRXQWHUHG EHWZHHQ WR P%*6 ZLWKLQ VRPH ERUHKH

JURXQG VXUIDFH LQ VRPH DUHDVY DORQJ WKH QRUWKHDVWHUQ

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



e *+' HQFRXQWHUHG WKH IROORZLQJ PDWHULDO DQG JHRORJLF
WKDW WKH GHSRVLWY ZHUH HQFRXQWHUHG DW YDULRXY DUHD
LOQYHVWLIDWLYH ORFDWLRQV

R 7TRSVRLO ZDV HQFRXQWHUHG DW DOO ORFDWLRQV H[FHSW IF

WKLFNQHVVHV UDQJHG IURP P WR =

R 6LOW\ 6DQG )LOO ZDV HQFRXQWHUHG DW OLPLWHG ORFDWL]I
IURP P%*6 WR P%*6 *+' QRWHV YHU\ OLPLWHG ILOO Z
WKH 6LWH

R 6LOW\6DQG DQG 6DQG\ 6LOW ZDV HQFRXQWHUHG DW QXPHUI
GHSWKV IURP JURXQG VXUIDFH WR P%*6

R &OD\H\ 6LOW DQG 6LOW)\ &0D\ ZDV HQFRXQWHUHG DW QXPHL
GHSWKV UDQJLQJ IURP P%*6 WR P%*6

R %HGURFN zZDV JHQHUDOO\ HQFRXQWHUHG DW VKDOORZ GHS)\
WKH 6LWH

e *URXQGZDWHU ZDV HQFRXQWHUHG LQ HLIJKW RI WKH *+' LQVWI
HILVWLQJ JURXQGZDWHU PRQLWRULQJ ZHOO DW GHSWKV UDQJ

*HRWHFKQLFDO ,QYHVWLJDWLRQ DQG 60RSH 6WDELOLW)\ $VVHVVPH
9LFWRULD 5RDG 6 *XHOSK 21 E\'6 &RQVXOWDQWY /WG GDWHG -
&DQDGD

e '6 &aRQVXOWDQWYV /WG '6 ZDV UHWDLQHG E\ ODWWDP\ +RPHV
VXEVXUIDFH LQYHVWLIJDWLRQ ZRUN ZLWKLQ WKH 7XUIJUDVV D
KRZHYHU QR IRUPDO UHSRUW RI WKHVH DFWLYLWLHY ZDV

e %DVHG RQ ERUHKROH ORJV DQG 6LWH ILIXUHV SURYLGHG WR

ERUHKROHY DFURVV WKH 7XUIJUDVYV /IDQGV %+ WR %+
e 7ZR ERUHKROHV O0: DQG O0: ZHUH FRQYHUWHG WR JURX
ZHOOV

6XSSOHPHQWDO 6RLO 6DPSOLQJ DQG $QDO\VLV 3URJUDP *XHOSK ,
*XHOSK 2QWDULR E\N 07( &RQVXOWDQWY ,QF GDWHG -XO\ [

e 07( 2DV UHWDLQHG E\ ODWWDP\ WR FRQGXFW D VXSSOHPHQWD
GHOLQHDWH WKH H[WHQW RI LPSDFWV SUHYLRXVO\ LGHQWLILE
GHYHORS FRVW HVWLPDWHY IRU UHPHGLDWLRQ RI WKHVH DUH

e 07( DGYDQFHG ERUHKROHV DFURVV WKH 7XUIJUDVV /DQGV W
P%*6 WR P%*6 WR IDFLOLWDWH WKH FROOHFWLRQ RI VRL(
JHRORJLFDO FRQGLWLRQV
YRUPHU :HOOLQJWRQ 'HWHQWLRQ &HQWUH /DQGV
e 3KDVH ,, (QYLURQPHQWDO 6LWH $VVHVVPHQW )UDQ] (QYLURQ!
e 6RLO DQG *URXQGZDWHU 'HOLQHDWLRQ 07( &RQVXOWDQWYV ,Q
e 3KDVH 7ZR (QYLURQPHQWDO 6LWH $VVHVVPHQW :(6$
e 8QGRFXPHQWHG 6XSSOHPHQWDO 6RLO 6DPSOLQJ DQG $QDO\VL
e *HRWHFKQLFDO ,QYHVWLJDWLRQ DQG 60RSH 6WDELOLW\ $VVH

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



$ EULHI GHVFULSWLRQ Rl HDFK RI WKH DERYH UHIHUHQFHG VWXGL
SXUSRVHV

3KDVH ,, (QYLURQPHQWDO 6LWH $VVHVVPHQW :HOOLQJWRQ 'HWHQ
*XHOSK 2QWDULR E\)UDQ] (QYLURQPHQWDO ,QF GDWHG ODUFK
&RUSRUDWLRQ

e )UDQ] ZzZDV UHWDLQHG E\ WKH 2QWDULR 5HDOW\ &RUSRUDWLRQ
'"HWHQWLRQ /DQGV WR DGGUHVV WKH IRXU $3(&V LGHQWLILHG
FRQGXFWHG E\ 856 LQ

e )UDQ] FRQVWUXFWHG WHVW SLWV DQG WKUHH ERUHKROHYV D
DOORZ IRU WKH FROOHFWLRQ RI VRLO VDPSOHVY DQG GHWHUPL
6LWH

e 2QH ERUHKROH ZDV FRPSOHWHG DV D PRQLWRULQJ ZHOO WR D
JURXQGZDWHU VDPSOHY DQG K\GURJHRORJLFDO SURSHUWLHYV

e )UDQ] QRWHG WKDW WKH JHQHUDO VRLO VWUDWLJUDSK\ ZLWK
WKLQ OD\HU Rl WRSVRLO XQGHUODLQ E\ QDWLYH VLOW WLOO |
ZDV HQFRXQWHUHG ZLWKLQ WKH '"HWHQWLRQ &HQWUH FRPSRX
PL[HG ZLWK VRPH FREEOHV DQG RU SHEEOHV WR GHSWKV XS V

)LQDO 6RLO DQG *URXQGZDWHU '"HOLQHDWLRQ 6WRQH 5RDG (DV
&RQVXOWDQWY ,QF GDWHG 2FWREHU IRU 2QWDULR 5HDOW\

e 07( ZDV UHWDLQHG E\ WKH 2QWDULR 5HDOW\ &RUSRUDWLRQ W
JURXQGZDWHU TXDOLW\ LQ WKH YLFLQLW\ RI WKH IRUPHU IXH{¢
)UDQ] 3KDVH ,, (6% UHSRUW

e 07( DGYDQFHG VHYHQ ERUHKROHYV LQ WKH YLFLQLW\ RI WKH IR

R P%*6 7TKUHH ERUHKROHY ZHUH FRPSOHWHG DV PRQLWRI

e 07( QRWHG WKDW WKH VRLO VWUDWLJUDSK\ FRQVLVWHG RI VD

DVSKDOW RU EULFN IUDJPHQWY WR D PD[LPXP GHSWK RI P

VDQGY DQG JUDYHO OD\HU ZLWK D VOLW\VDQG OD\HU HQFR X
*URXQGZDWHU ZDV REVHUYHG DW P%*6 DQG P%*6

3KDVH 7ZR (QYLURQPHQWDO 6LWH $VVHVVPHQW 6WRQH 5RDG (L
,QF GDWHG 'HFHPEHU IRU ,QIUDVWUXFWXUH 2QWDULR

e :(6%$ ZDV UHWDLQHG E\ ,QIUDVWUXFWXUH 2QWDULR WR FRQGXF
WKH WKUHH $3(&V LGHQWLILHG LQ WKHLU 3KDVH 2QH (6% LQ S
WKH 6LWH DQG

e :(6$ DGYDQFHG IRXU ERUHKROHYV DQG WHVW SLWV DFURVV W
(DFK ERUHKROH ZDV FRPSOHWHG DV DJURXQGZDWHU PRQLWRL

8QGRFXPHQWHG 6XSSOHPHQWDO 6RLO 6DPSOLQJ DQG $QDO\VLV 3U
/IDQG SHUIRUPHG E\ 07( IRU ODWWDP\ +RPHV &DQDGD

'XULQJ WKH VXEVXUIDFH LQYHVWLIJDWLRQ SURJUDP FRQGXF
EHKDOI RI ODWWDP\ DV GRFXPHQWHG LQ WKH 6HFWLRQ DERYH 07
LQYHVWLIDWLRQ WKDW ZDV ZLWKLQ WKH "HWHQWLRQ /DQGV KRZH®
IRUPDO UHSRUW $ VXPPDU\ RI WKH DYDLODEOH LQIRUPDWLRQ UHJ
'"HWHQWLRQV /DQGV LV SURYLGHG EHORZ

e 07( FRQGXFWHG ERUHKROHV DFURVV WKH 'HWHQWLRQ /DQG\
LQVWUXPHQWHG DV D SHUPDQHQW PRQLWRULQJ ZHOO O:

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



*HRWHFKQLFDO ,QYHVWLJDWLRQ DQG 60RSH 6WDELOLW)\ $VVHVVPH
9LFWRULD 5RDG 6 *XHOSK 21 E\'6 &RQVXOWDQWY /WG GDWHG -
&DQDGD

'6 ZDV UHWDLQHG E\ ODWWDP\ WR SHUIRUP VXEVXUIDFH LQYHVWLJ
'"HWHQWLRQ /DQGV LQ -DQXDU\ RI KRZHYHU QR IRUPDO UHSRU
WR 07( $ VXPPDU\ RI WKH DYDLODEOH LQIRUPDWLRQ UHJDUGLQJ W
'"HWHQWLRQ /DQGV LV SURYLGHG EHORZ

e %DVHG RQ '6 ERUHKROH ORJV DQG B6LWH ILIJXUHV REWDLQHG E
ERUHKROHV ZLWKLQ WKH '"HWHQWLRQ /DQGYV

7KH ORFDWLRQ RI WKH KLVWRULFDO PRQLWRULQJ ZHOOV ERUHKR
LOOXVWYIDIWHB RQ

07( QRWHV WKDW DW WKH WLPH RI ZULWLQJ WKLV UHSRUW WKHUH

6,7( '(6&5,37,21

7KH 6LWH LV GHYHORSHG ZLWK WKUHH EXLOGLQJV )JURVW %XLOGL
KRXVH D JUDYHO SDUNLQJ ORW DQG DQ LUULJDWLRQ SRQG ODJR
6LWH 7KH UHPDLQGHU RI WKH 6LWH FRQVLVWYV RI JUDYHO ODQHZD
DJULEXOWXUDO DJURIRUHVWU\ DQG WXUIJUDVV UHVHDUFK ODQG\
JLIXUH D

JLIXUHVKERZYV WKH FXUUHQW FRQFHSW SODQ IRU WKH 6LWH 0+%&
SURSRVHG GHYHORSPHQW ZLOO FRQVLVW RI D PL[ RI ORZ DQG PHG
PLIHG XVH RSHQ VSDFH D VFKRRO DQG WKUHH VWRUPZDWHU PDC

7TRSRJUDSK\ DQG 6XUIDFH :DWHU

07( FRPSOHWHG DW GHWDLOHG WRSRJUDSKLFDO VXUYH\RI WKH 6L
UXQQLQJ WRSRJUDSKLFDO ULGJH ELVHFWYV WKH 6LWH 7RSRJUDSK
9LFWRULD 5RDG WR WKH VRXWKZHVW 6WRQH 5RDG WR WKH VRXWK
WKH QRUWKZHVW DQG QRUWKHDVW 7RSRJUDSKLF VORSHV WRZDUC

ZLWK VWHHSHU VORSHV XS WR DORQJ WKH QRUWKHDVW 6LW

7KH 6LWH LV ORFDWHG LQ WKH /RZHU (UDPRVD 6XEZDWHUVKHG 7K
WKH QRUWKHUQ DQG HDVWHUQ 6LWH ERXQGDU\ 7KH (UDPRVD JHQ
WRZDUGV LWV FRQIOXHQFH ZLWK WKH 6SHHG 5LYHU ORFDWHG DS
6LWH

7TKHUH LV DQ LUULJDWLRQ SRQG?ODJRRQ ORFDWHG LQ WKH ZHVW |

7KHUH DUH QR 3URYLQFLDOO\PDSSHG VXUIDFH ZDWHUFRXUVHV RU
&UHHN 6ZDPSDQG (UDPRVD 5LYHU %OXH 6SULQJV &UHHN :HWODQG
VRXWK DQG HDVW RI WKH 6LWH DQG DUHPDSSHG DV 3URYLQFLDOO\
XQHYDOXDWHG ZHWODQGY DUH ORFDWHG QRUWKHDVW RI WKH 6LW
VXUURXQGLQJ VPDOO VXUIDFH ZDWHUERGLHYVY ORFDWHG VRXWKZHYV

2Q -XO0O\ D VPDOO RQ 6LWH ZHWODQG IHDWXUH ZDV VXUYH\H
,QF 156, DQG FRQILUPHG ZLWK &LW\ Rl *XHOSK DQG *UDQG 5LYHL

7TRSRJUDSK\ DQG VXUIDFH ZDWHU IHDWXUHV VXUURX®GLQJ WKH 6L

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



$GMDFHQW /DQG 8VH
7KH 6LWH LV ERXQGHG E\
e ,QVWLWXWLRQDO ODQGV DQG SDUNODQGYV WR WKH VRXWKZH V"
e $ PL[ RI UHVLGHQWLDO DQG H[WUDFWLYH ODQGYV WR WKH VRX\
e )JORRGSODLQ WR WKH QRUWKZHVW DQG QRUWKHDVW EHWZHHQ

3K\WVLRJUDSK\

JLIXUHVKRZV WKH 6LWH OLHV ZLWKLQ WKH *XHOSK 'UXPOLQ )LHOG
+RUVHVKRH ORUDLQHVY WR WKH VRXWKHDVW 7KH *XHOSK 'UXPOLQ
NLORPHWHUYV O\LQJ QRUWKZHVW RU LQ IURQW RI WKH 3DULV ORUD
GRPLQDQW VRLO W\SHV DUH VWRQ\ WLOOV RI WKH GUXPOLQV DQG
VSLOOZD\V &KDSPDQ DQG 3XWQDP

JLIXUHVKRZV SK\VLRJUDSKLF IHDWXUHV DW WKH 6LWH LQFOXGH GL
DQG GUXPOLQL]JHG WLOO SODLQV

AXDWHUQDU\ *HRORJ\
JLIXUNKRZV ITURP ROGHVW WR \RXQJHVW WKH 6LWH KDV WKH IRO

e 3DOHR]RLF EHGURFN ODS 8QLW '"HWDLOV UHJDUGLQJ WKH
6LWH DUH GLYHRRWVYR@EHQRZ

e 6DQG\ VLOW WR VLOW\ VDQG WH[WXUHG WLOO O0DS 8QLW E
e ,FH &RQWDFW VDQG DQG JUDYHO O0DS 8QLW DQG
e *ODFLRIOXYLDO VDQG GHSRVLWY 0DS 8QLW E

$V VKRZPLRQUHH[SRVHG 3DOHR]RLF EHGURFN LV PDSSHG DORQJ WK
6LWH ERXQGDU\ EHWZHHQ WKH 6LWH DQG WKH (UDPRVD 5LYHU

$W WKH 6LWH O0DS 8QLW E LV LGHQWLILHG DV WKH :HQWZRUWK 7L
"HQWZRUWK 7LOO DV WKH \RXQJHVW WLOO VKHHW LQ WKH *XHOSK
LV XVXDOO\ EXII LQ FRORXU 7KH :HQWZRUWK 7LOO LV WKH VXUID
DUHD IRUPLQJ WKH VWUHDPOLQHG KLOOV RI WKH *XHOSK '"UXPOLQ
WKLFNQHVYV RI WKH :HQWZRUWK WLOO DV YDULDEOH DQG WKDW JH
UHODWHG WR LWV VXUIDFH WRSRJUDSK\ *HQHUDOO\ WKH WLOO V
'"UXPOLQV EXW PXFK OHVY LQ WKH ORZ DUHDV EHWZHHQ WKH "UXPC(

0DS 8QLW FRYHUV WKH VRXWKHUQ SRUWLRQ RI WKH 6LWH DQG LV
'ULIW FRQVLVWLQJ PDLQO\ RI VDQG DQG JUDYHO ZLWK PLQRU FOD\

JHQHUDOO\ LGHQWLILHY WKHVH KXPPRFN\ VDQG DQG JUDYHO
IRUPHG ZKHQ VHGLPHQW ODGHQ PHOWZDWHUV SRXUHG RII JODFLDO
JUDGH LQWR RXWZDVK SODLQV LQ GLUHFWLRQV DZD\ IURP WKH LFI

ODS 8QLW E LV GHVFULEHG DV JODFLRIOXYLDO RXWZDVK GHSRVLW
JUDYHOO\ GHSRVLWYV .DUURZ DVVRFLDWHY WKLV GHSRVLW Z
LQ ITIURQW RI WKH 3DULV ORUDLQH 7KLV RXWZDVK SODLQ HIWHQG
HQODUJHG VSLOOZD\ DORQJ WKH 6SHHG 5LYHU .DUURZ
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SDOHR]RLF *HRORJ\

JLIXUNKRZV EHGURFN EHQHDWK WKH 6LWH PDSSHG DV WKH 6LOXUL
JRUPDWLRQ ODS 8QLW DQG ZKDW LV LQWHUSUHWHG DV WKH (UD
$PDEHO )RUPDWLRQ O0ODS 8QLW

7KH *XHOSK )RUPDWLRQ LV JHQHUDOO\ FKDUDFWHUL]HG E\ WDQ W
PHGLXP FU\VWDOOLQH PRGHUDWHO\ WR YHU\IRVVLOLIHURXYV GROF
7KH *XHOSK )RUPDWLRQ FDQIRUP DQ XQFRQILQHG EHGURFN DTXLIF
WKH *XHOSK +\GURJHRORJLFDO 8QLW +*8 %UXQWRQ

7KH (UDPRVD )RUPDWLRQ LV JHQHUDOO\ FKDUDFWHUL]HG E\ WDQ W
WR PHGLXP FU\WWDOOLQH YDULDEOH IRVVLOLIHURXV ELWXPLQRX\
8QGHU WKH UHYLVLRQV WR 6LOXULDQ VWUDWLJUDSK\ RI WKH 1LDJ

%UXQWRQ HW DO DQG %UXQWRQ DQG %ULQWQHOO \
UHJLRQDO DTXLWDUG ZLWK WKH EDVDO 9LQHPRXQW PHPEHU FRQW

8QGHU WKH UHYLVHG 2*6 PRGHO RI WKH 6LOXULDQ DJHG VWUDWLJ
JRUPDWLRQ VHSDUDWHVY WKH WZR PDMRU EHGURFN DTXLIHUV RI W
+*8 DQG ORZHU FRQILQHG *DVSRUW +*8 %UXQWRQ 7KH *DVSH
FRQILQHG EHGURFN DTXLIHU LQ WKH DUHD

:DWHU :HOO 5HFRUG 6HDUFK

+\GURJHRORJLFDO GDWD UHODWH WR SULYDWH ZDWHU VXSSO\ ZHC
IURP ZDWHU ZHOO UHFRUGV RQ ILOH ZLWK WKH OLQLVWU\ RI WKH (
0(&3 $ WRWDO RI ZDWHU ZHOO UHFRUGVY ZHYHI®RBHRPWHG ZLWI
WKH ZDWHU ZHOO UHFRUGV WKH IROORZLQJ SULPDU\ XVH ZDV (

e 7ZR GHZDWHULQJ ZHOOV

. DEDQGRQPHQW UHFRUGV

. UHFRUGV ZLWK QR XVH VSHFLILHG

. WHVW KROHYV

. ZDWHU VXSSO\ ZHOOV RU UHFKDUJH ZHOOV DQG
. PRQLWRULQJ REVHUYDWLRQ ZHOOV

0(&3 ZDWHU ZHOO UHFRUGV7DEB HWREPPFRQWOBLIQY D K\SHUOLQN WR
0(&3 ZDWHU ZHOO UHFRUG VKRXOG D GLJLWDO ZHOO UHFRUG H[LV
UHFRUGY WKHUH DUH SULYDWH ZDWHU VXSSO\ ZHOOV ZLWKLQ WK
'RPHVWLF ZDWHU VXSSO\ $FFRUGLQJ WR WKH ZDWHU ZHOO UHFRL
XQGHUO\LQJ EHGURFN

:DWHU ZHOO UHFRUGY WKDW LGHQWLI\ ZHOOV DV DEDQGRQPHQW
ZHOOV WHVW KROHV RU QR VSHFLILHG XVH KDYH EHHQ H[FOXGHG
QRW FRQVLGHUHG WR EH ZDWHU XVHUYV

*HRORJLFDO &URVYV 6HFWLRQV

+\GURJHRORJLFDO GDWD UHODWHG WR SULYDWH ZDWHU VXSSO\ ZF
UHFRUGV RQ ILOH ZoHWFKVWRKGIQIE 88 RP ERUHKROHY DQG PRQLWRULQ.
FRQVWUXFW HG ROQLERDWBHFWLRQ 7KHVH UHVRXUFHV ZHUH XVHG WR
ILYH JHRORJLFDO FURVV VHFWLRQV $ $7 WKURXJK ( (1 WKURXJK V
JHRORJLFDO FURVV VHHPWLRWV LV VKRZQ RQ
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7KH ZHOO ERUHKROH QDPH RU 0(&3 ZDWHU ZHOO QXPEHU DUH SUH’
IROORZHG E\ WKH RIl VHW GLVWDQFH IURP WKH FURVV VHFWLRQ O
IXUWKHU IURP WKH FURVV VHFWLRQ OLQH PD\ LQ SDFHV EH GLVS
EHORZ JURXQG VXUIDFH 6LPLODUO\ VWDWLF ZDWHU OHYHOV DW !
EHORZ WKH LOWHUSUHWHG ZDWHU WDEOH VXUIDFH SUHVHQWHG R (
HOHYDWLRQ YDULDELOLW\ RI RYHUEXUGHQ XQLWYV PD\ RFFXU DORC
ZHOO ERUHKROHYVY DQG PD\ GLIIHU IURP WKH SURIHVVLRQDO JHROR
FURVV VHFWLRQ 07( QRWHV WKDW WKH ZDWHU WDEOH VXUIDFH DO
ZDWHU WDEOH VXUIDFH DV GHSLFWHG RQ )LJXUH

*HRORJLFDO &URVYV 6HFWLRQ $ $1 )LIJXUH D

*HRORJLFDO FURVV VHFWLRQ $ $7 UXQV a PHWUHYV QRUWKZHVW
SRUWLRQ RI WKH 6LWH DQG VKRZV WKH VSDWLDO GLVWULEXWLRQ
FURVV VHFWLRQ $ $f VKRZV WRSRJUDSK\ ULVHV IURP a P$06/ DW
FURVV VHFWLRQ WR P$06/ DW a PHWUHYV IURP WKH VWDUW RI
IURP WKH VWDUW Rl WKH FURVV VHFWLRQ WKH WRSRJUDSK\ LV JHQ
P$06/ DW WKH VRXWKHDVW HQG RI WKH FURVV VHFWLRQ

7KH LOQWHUSUHWHG JHRORJ\ DORQJ JHRORJLFDO FURVYV VHFWLRQ ¢
JHRORJ\ PDSSLQJ S)UHXHRWHGEG BRWBEXUHODS 8QMWKDW LV H[SRVHG RU
FRYHUHG LQ WKLQ GULIW P LVLQWHUSUHWHG DORQJ WKH ILU
VHFWLRQ $ $1 ([SRVHG EHGURFN JLYHMNKUZBODWR SMNVIQBE\ WKOW WV
LOWHUSUHWHG DW JURXQG VXUIDFH DORQJ WKH HQWLUH JHRORJLI
LOWHUSUHWHG EHWZHHQ a P DQG P

7KH VDQG\ VLOW WLOO XQLW LV LQWHUSUHWHG WR EHWKH :HQWZR
HQWLUH JHRORJLFDO FURVV VHFWLRQ

*HRORJLFDO FURVV VHFWLRQ $ $1 VKRZV DQ LQWHUSUHWHG ZDWH.1
PROQLWRULGBHAWHRQ7KH ZDWHU WDEOH VXUIDFH IDOOV UDGLDOO\ IL
a P$06/ DW a PIURP WKH VWDUW RI WKH JHRORJLFDO FURVV VH
LQWHUSUHWHG WR IORZ WR WKH QRUWKZHVW WRZDUGV WKH (UDPF
6WRQH 5RDG

*HRORJLFDO &URVYV 6HFWLRQ % %Y )LIJXUH E

*HRORJLFDO FURVV VHFWLRQ % %Y UXQV a PHWUHY QRUWKZHV\
SRUWLRQ RI WKH 6LWH DQG VKRZV WKH VSDWLDO GLVWULEXWLRQ

FURVV VHFWLRQ % %Y VKRZV WRSRJUDSK\ ULVHV VWHHSO\ IURP a

WKH JHRORJLFDO FURVV VHFWLRQ WR a P$06/ DW a PHWUHV IU
FURVV VHFWLRQ )URP WKLV SRLQW WR WKH HQG RI WKH JHRORJL
JHQWO\ DURXQG a P$06/

7KH LQWHUSUHWHG JHRORJ\ DORQJ JHRORJLFDO FURVV VHFWLRQ ¢
JHRORJ\ PDSSLQJ SUHXHAWBQEIYUHODS 8QLRWYHUOLHVY EHGURFN IF
WKH ILUVW a P IURP WKH VWDUW RI WKH JHRORJLFDO FURVV VHF
QRUWKZHVWHUQ VWDUW Rl WKH JHRORJLFDO FURVV VHFWLRQ WR \
VDQG\ VOO WH @IS 8QLW E LV LQWHUSUHWHG WR RYHUOD\ WKH E
RYHUODLQ E\ LQW HWKIUWVHWESWQIDMG DQG E DQG ILOO GHSRVLWYV
KLVWRULFDO RQ 6LWH RSHUDWLRQV

*HRORJLFDO FURVV VHFWLRQ % %Y VKRZV DQ LOQWHUSUHWHG ZDWH
PROQLWRULGBHAWHRWKH ZDWHU WDEOH VXUIDFH LV JHQHUDOO\ 10D
SRUWLRQ RI WKH JHRORJLFDO FURVYV VHFWLRQ a P WR P $V
$1 WKH DYHUDJH ZDWHU WDEOH LV LQWHUSUHWHG WR IORZ UDGLI
SLYHU DQG VRXWKHDVW WRZDUGY 6WRQH 5RDG
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*HRORJLFDO &URVV 6HFWLRQ & &Y )LIJXUH F

*HRORJLFDO FURVV VHFWLRQ & &7 UXQV a PHWUHV QRUWKZHV\
SRUWLRQ RI WKH 6LWH DQG VKRZV WKH VSDWLDO GLVWULEXWLRQ
FURVV VHFWLRQ & &7 VKRZV WRSRJUDSK\ ULVHV VWHHSO\ IURP a
WKH JHRORJLFDO FURVV VHFWLRQ WR a PHWUHV DW a P IURP V
VHFWLRQ )URP WKLV SRLQW WR WKH VRXWKHDVWHUQ HQG RI WKH
XQGXODWHV JHQWO\ EHWZHHQ a DQG a P$06/

7KH LQWHUSUHWHG JHRORJ\ DORQJ WKH JHRORJLFDO FURVV VHFW
JHRORJ\ PDSSLQJ SUNXHAWBQEIQUHODS 8QLWYVY DQG E LV WKH
SUHGRPLQDWH RYHUEXUGHQ PDWHULDO HQFRXQWHUHG DW JURXQ(
EHGURFN DW WKH VWDUW RI WKH JHRORJLFDO FURVV VHFWLRQ WR
JHRORJLFDO FURVV VHFWLRQ )URP WKLV SRLQW WR WKH HQG RI \
RYHUOLHV D VDQG\ VLOW WLOO :HQWZRUWK 7LOO

7KH vVDQG\ VLOW WLOO LV LQWHUSUHWHG WR EH H[SRVHG DW JURX
vWDUW RI WKH JHRORJLFDO FURVV VHFWLRQ

*HRORJLFDO FURVY VHFWLRQ & &Y VKRZV DQ LOWHUSUHWHG ZDWH !
PROLWRULGBHAWHRY KH LOWHUSUHWHG ZDWHU WDEOH VXUIDFH LV
I[URP D KLJK RI a P$06/ QRUWKZHVW WRZDUGV WKH (UDPRVD 5LYH
6WRQH S5RDG

*HRORJLFDO &URVV 6HFWLRQ " 'Y )LIJXUH G

*HRORJLFDO FURVV VHFWLRQ " 'T UXQV a PHWUHYVY VRXWKZHVW W
SRUWLRQ RI WKH 6LWH DQG VKRZV WKH VSDWLDO GLVWULEXWLRQ
FURVV VHFWLRQ ' 'Y VKRZV WRSRJUDSK\ LV UHODWLYHO\ IODW DW
vwbuw RI WKH JHRORJLFDO FURVV VHFWLRQ WR a PHWUHV $W
WKH JHRORJLFDO FURVV VHFWLRQ WRSRJUDSK\ IDOOV VKDUSO\ IUF
WRZDUGV WKH (UDPRVD 5LYHU YDOOH\ DW WKH QRUWKHDVWHUQ HC

7KH LOQOWHUSUHWHG JHRORJ\ DORQJ JHRORJLFDO FURVV VHFWLRQ '
JHRORJ\ SUHVHOXWHG6RQGIXUHODS 8QLW E LV LOWHUSUHWHG WR
I[IURP WKH VWDUW RI WKH JHRORJLFDO FURVYV VHFWLRQ WR a P 1
VHFWLRQ DW ZKLFK SRLQW EHGURFN LV LQWHUSUHWHG WR EH H[S!

*HRORJLFDO FURVV VHFWLRQ ' 'f VKRZV DQ LQWHUSUHWHG ZDWHU
PRQLWRULGHRAWHRQ

7KH LQOWHUSUHWHG ZDWHU WDEOH IORZV UDGLDOO\ WR WKH
e 6RXWKZHVW JHQHUDOO\ IORZLQJ WKH IORZ RI WKH (UDPRVD 51
e 1RUWKZHVW WRZDUGV WKH (UDPRVD 5LYHU

*HRORJLFDO &URVV 6HFWLRQ ( (Y )LIJXUH H

*HRORJLFDO FURVV VHFWLRQ ( (T UXQV a I[URP VRXWKZHVW WR Q
SRUWLRQ RI WKH 6LWH DQG VKRZV WKH VSDWLDO GLVWULEXWLRQ
FURVV VHFWLRQ VKRZV WRSRJUDSK\ ULVHV JHQWO\ IURP a P$06/
JHRORJLFDO FURVY VHFWLRQ WR a P$06/ DW a PHWUHV IURP W
VHFWLRQ )URP a P WR WKHQRUWKHDVWHUQ HQG RI WKH JHROR.
IDOOV PRGHUDWHO\ WR a P$06/ WRZDUGYVY WKH (UDPRVD 5LYHU 9D
FURVV VHFWLRQ

7KH LQOWHUSUHWHG JHRORJ\ DORQJ JHRORJLFDO FURVV VHFWLRQ (
AXDWHUQDU\ JHRORIJ)LSYHHHBQWHEGXRI® O0DS 8QLW WKH VXUILFLDO XC
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DFURVYVY WKH ILUVW a PHWUHYV IURP WKH VWDUW RI WKH JHRORJL
RYHUOLH D VDQG\ VLOW WLOO 7KH VDQG XQLW JLYHV ZD\ WR D VI
XQLW IURP a P WR WKH HQG RI WKH JHRORJLFDO FURVV VHFWLRC(
RYHUOLH EHGURFN DFURVV WKH HQWLUH OHQJWK RI WKH JHRORJL

*HRORJLFDO FURVV VHFWLRQ ( (f VKRZVY DQ LQWHUSUHWHG ZDWHU
PRQLWRULGBHAWHR@W*URXQGZDWHU IORZ LV LQWHUSUHWHG WR IOR
a P$06/ WRZDUGV WKH (UDPRVD 5LYHU YDOOH\ WR WKH QRUWKHTL
WKH VRXWKZHVW

6285&( :$7(5 3527(&7,21

OXQLFLSDO :HOOV DQG :HOO +HDG 3URWHFWLRQ

JLIXUNKRZV WKH ORFDWLRQ RI PXQLFLSDO ZHOOV DQG :HOO +HDG
WKH 6LWH 7TKH QHDUHVW PXQLFLSDO ZHOOV DUH WKH WZR ZHOOV
7TKHVH ZHOOV DUH ORFDWHG a P VRXWKHDVW RI WKH 6LWH 7KH
EHGURFN ZHOOV ORFDWHG a P DSDUW 7KHVH ZHOOV REWDLQ WK
WKH *XHOSK )RUPDWLRQ ZKLFK DW WKLV ORFDWLRQ LV K\GUDXOLF
$GGLWLRQDOO\ VRPHRI WKHZDWHU SXPSHG IURP WKHVH ZHOOV L\
7TRUUDQFH &UHHN /(563& 7KH &4DUWHU :HOOV DUH FRQVLGHU
GLUHFW LQIOXHQFH *8', RI VXUIDFH ZDWHU

7KH 6LWH LV ORFDWHG LQ :#+3% % IRU WKH *XHOSK :HOOV ZKLFK UH:
WR WKH PXQLFLSDO ZHOOV 7KH 6LWH LV QRW ORFDWHG LQ :+3% (
LV WKH 6LWH PDSSHG DV D KLJKO\ YXOQHUDEOH DTXLIHU

JLIXUBOVR VKRZV SRUWLRQV RI WKH 6LWH OLHV ZLWKLQ DQ ,VVXH
:HOO 7KH *UDQG 5LYHU 6RXUFH BURWHFWLRQ $UHD $SSURYHG $V'
7TULFKORURHWK\OHQH 7&( DV DQ LVVXH IRU WKH OHPEUR :HOO

*'HOO +HDG 3URWHFWLRQ $UHD 9XOQHUDELOLW\

‘+3$ YXOQHUDELOLW)\ LV XVHG WR DVVHVV WKH LQWULQVLF VXVFH:
FRQWDPLQDWLRQ 9XOQHUDELOLW\ VFRUHV DUH WKHQ XVHG WR IX
FRQWDPLQDQW PLJUDWLRQ LQWR WKH ZDWHU VRXUFH /DNH (ULH 5

$ UHYLHZ Rl VRXUFH ZDWHU SURWHFWLRQ PDSSLQJ LQGLFDWF
'+3$ YXOQHUDELOLW\ VFRUHV RI HLJKW DQG WHQ ZKLFK LQGLFDWH"
ZDWHU VXSSO\ WR FRAWBIPLQDWLRQ

6LIJQLILFDQW *URXQGZDWHU 5HFKDUJH $UHDV 6*

*URXQGZDWHU UHFKDUJH RFFXUV ZKHUH SUHFLSLWDWLRQ DQG VQI
DTXLIHUV ZDWHUFRXUVHV DQG ZHWODQG ©6LJQLILFDQW *URXQGZ
W\SLFDOO\ DVVRFLDWHG ZLWK JXRIHWKRZM BROMWE R/FRY. RY WKH 6LWH
PDSSHG DV EHLQJ D 6*5%$ DQG JHQHUDOO\ FRUUHVSRQG WR WKRVH
RQ VXUIDFHWRZDUGY WKH SHULPHWIHXW®BH WKH 6LWH DV VKRZQ RQ

6RXUFH SURWHFWLRQ 3ROLFLHV

$V WKH 6LWH OLHV ZLWKLQ D :+3% % ZLWK DQ LVVXH FRQWULEXWL(
SROLFLHV PD\ DSSO\ WR IXWXUH GHYHORSPHQW DFWLYLWLHV 07(
ZDWHU SURWHFWLRQ SROLF\ DVVHVVPHQW GXULQJ WKH GHYHORSP
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), (/' 352*5%$0

%RUHKROH $GYDQFHPHQW DQG ORQLWRULQJ :HO

%HWZHHQ )HEUXDU\ DQG ODUFK D WRWDO RI ERUHKROHYV
ZKHUH DGYDQFHG DV SDUW RI D FRQFXUUHQW JHRWHFKQLFDO L
UHVXOWY RI WKH JHRWHFKQLFDO LQYHVWLIJDWLRQ DUH SURYLGHG

DGYDQFHG WR GHSWKYV UDQJLQJ IURP WR P
8SRQ FRPSOHWLRQ RI GULOOLQJ PRQLWRULQJ ZHOOV ZHUH FRQVW
0: $ 0: % 0o: $ 0: % 0: DQG O0: WR DOORZ IR

WKH FROOHFWLRQ RI VWDELOL]J]HG JURXQGZDWHU OHYHOV JURXQCGC
FRQGXFWLYLW\ WHVWLQJ

7KH JURXQGZDWHU PRQLWRULQJ ZHOOV DW 0: $ 0: % 0: $
FRQVLVWY RI WZR PRQLWRULQJ ZHOOV LQVWDOOHG DW GLIITHUHQW
H%Y ZHOO ZDV FRQVWUXFWHG ILUVW WR D WDUJHW GHSWK 7KH p{
RII VHW IURP WKH p%Y ZHOO DW D VKDOORZHU GHSWK 7KH SXUSR
WKH DVVHVVPHQW RI YHUWLFDO K\GUDXOLF JUDGLHQWYV ZLWKLQ X

%HWZHHQ 2FWREHU DQG 'HFHPEHU DQ DGGLWLRQDO
WKURXJK %+ % + % + ZHUH DGYDQFHG DFURVV WKH 6L\
a P%*6 WR P%*6 7KH SXUSRVH RI WKHVH ERUHKROHYV ZDV WR

DVVHVVPHQW DQG WKH FRQFXUUHQW JHRWHFKQLFDO DQG 3KDVH 7
ZHUH DGYDQFHG WR DOORZ IRU WKH FROOHFWLRQ DQG VFUHHQLQ.
GRFXPHQW JHRORJLFDO FRQGLWLRQV DW WKH 6LWH

6HYHQ ERUHKROHV O0: WKURXJK O: ZHUH LQVWUXPHQWHG
PRQLWRULQJ ZHOOV WR DOORZ IRU WKH FROOHFWLRQ RI VWDELOL
VDPSOHVY DQG WR GHWHUPLQH K\GURJHRORJLFDO SURSHUWLHYV RI

$ PLQLSLH]JRPHWHU 03 ZDV LQVWDOOHG LQ WKH RQ 6LWH ZHW
WKH FROOHFW Rl VWDELOL]HG JURXQGZDWHU OHYHOV DQG WR GH\
ZDWHU FRQQHFWLRQ

%DVHG RQ WKH GULOOLQJ UHVXOWYV VRLOV DW WKH 6LWH JHQHUDC
DQG VDQG DQG JUDYHO GHSRVLWYV ZKDRE R BQR WIX&KVRDY N X O P B LE\HRSI U\
JHQHUDOL]HG VWUDWLJUDSK\ HQFRXQWHUHG DW HDFK ERUHKROH

%RUHKROH PRQLWRULQJ ZHOO DQG PLQLSLHIRRUM POBRORKROHRQV
ORJV IURP WKH GULOOLQJ SH8SHDBVYIWBRHHEBRHLCGREVLIRP SUH
VWXGLHY DUH DYDLODEOH XSRQ UHTXHVW

'‘DWD IURP WKH ERUHKROH ORJV ZDV LQFRUSRUDWHG LQWR D UHOL
+*$ +*$ LVDQ HQYLURQPHQWDO GDWD PDQDJHPHQW VA\VWHP WKD
GDWDEDVH VWUXFWXUHV WR DOORZ IRU WKH HIITHFWLYH DQG HIILF
WKXV DOORZLQJ 07( WR PDNH LQIRUPHG GHFLVLRQV UHJDUGLQJ W|
+*$ ZDV XVHG WR DVVLVW LQ WKH GHYHORSPHQW RI WKH 6LWH &RC

ORQLWRULQJ :HOO 'HYHORSPHQW DQG 6DPSOLQJ

YROORZLQJ LQVWDOODWLRQ PRQLWRULQJ ZHOOV ZHUH GHYHORSH
SXUJH UHPDLQLQJ ILQH JUDLQHG VHGLPHQWYV LQ WKH ZHOO FDXVH
FRQQHFWLRQ WR WKH VXUURXQGLQJ QDWLYH JHRORJLFIRUPDWLRC
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2Q 1RYHPEHU JURXQGZDWHU VDPSOHVY ZHUH REWDLQHG IUR

0: DQG O: WR HVWDEOLVK H[LVWLQJ JURXQGZDWHU TXDOL

UHPDLQLQJ JURXQGZDWHU PRQLWRULQJ ZHOOV IURP WKH GULO
0: % 0: $ 0: 0: $ 0: 0: 0:

0: DQG O: ZHUH GU\ RU KDG LQVXIILFLHQW YROXPHV RI1 ZL

%HWZHHQ 0D\ DQG 0D\ JURXQGZDWHU VDPSOHV ZHUH F
0: 0: 0: 0: 0: $ 0: % P O: $

0: % 0: 0: 0: 0: 0: 0:

0: 0: DQG 03 WR IXUWKHU HVWDEOLVK H[LVWLQJ JURX

VDPSOHYV

2Q $sULO JURXQGZDWHU VDPSOHYVY ZHUH REWDLQHG IURP O0:
0: % 0: 0: DQG 03 WR WUDFN RQ JRLQJ ZDWHU 7

3ULRU WR VDPSOH FROOHFWLRQ HDFK PRQLWRULQJ ZHOO ZDV SXL
PRQLWRULQJ DQG VXUURXQGLQJ VDQG SDFN WR DOORZ IRU D UHSL
WKH JURXQGZDWHU V\VWHP (DFK ZHOO ZDV SXUJHG D PLQLPXP RI
XQWLO WKUHH WLPHV pGU\Y

7KH VDPSOH ZDV FROOHFWHG XVLQJ D GHGLFDWHG :DWHUUD E IRR\
ODERUDWRU\ VXSSOLHG MDUV DQG WUDQVSRUWHG LQ LFH SDFNHG
IDERUDWRULHV (QYLURQPHQWDO 'LYLVLRQ $/6 LQ :DWHUORR 21
DQDO\]HG IRU VHOHFW GLVVROYHG PHWDOV DQLRQV DQG JHQHUD
UHVXOWV DUH VXPPOMLQBEEWUHYLDWHG ODERUDWRU\ FHUWLILFDWH
PDLQWDLQHG RQ ILOH DW 07( DQG DUH DYDLODEOH XSRQ UHTXHVW

,Q 6LWX +\GUDXOLF &RQGXFWLYLW\ 7THVWLQJ

2Q 2FWREHU VLQJOH ZHOO K\GUDXOLF UHVSRQVHV WHVWYV Z|
0: 0: 0: E DQG O0: $Q DGGLWLRQDO VLQJOH ZHOO
FDUULHG RQ O: RQ 2FWREHU

%HWZHHQ 0D\ DQG 0D\ DGGLWLRQDO VLQJOH ZHOO K\G
FDUULHG RXW RQ %+ O0: 0: 0: 0: 0: 0:

0o: $ 0: % o: $ 0: % 0: 0: 0:

0: 0: 0: 0: DQG O:

SHFRYHU\ 7THVWYV

JRUWKH 2FWREHU VLQJOH ZHOO K\GUDXOLF UHVSRQVH WHVWLQ
FRPSOHWHG IRU %+ 0O: 0: 0: DQG O:

(DFK WHVWHG ZHOO ZDV SXUJHG GU\ DQG WKH UDWH RI UHFRYHU\
SURJUDPPHG WR FROOHFW D ZDWHU OHYHO HYHU\ VHFRQG "KHUH
UHSHDWHG WR DVVHVV WKH YDOLGLW\ RI WKH DVVXPSWLRQV XQGF

5HSHDW UHFRYHU\ WHVWY ZHUH FRPSOHWHG DW O0: DQG O:
UHSHDW UHFRYHU\ WHVWYV ZHUH QRW FRPSOHWHG DW %+ O: 0:
JRU WKH 0D\ VLQJOH ZHOO K\GUDXOLF UHVSRQVH WHVWLQJ SUR
FRPSOHWHG IRU %+ O0: 0: 0: 0: 0: $ 0: %

0: $ 0: 0: 0: 0: 0: 0:

0:
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(DFK WHVWHG ZHOO ZDV SXUJHG GU\ DQG WKH UDWH RI UHFRYHU\
SURJUDPPHG WR FROOHFW D ZDWHU OHYHO VHFV WR VHFRQGYV
ZHUH UHSHDWHG WR DVVHVV WKH YDOLGLW\ RI WKH DVVXPSWLRQV
PHWKRGV 5HSHDW UHFRYHU\ WHVWY ZHUH FRPSOHWHG DW DOO W
0o: $

60XJ THVWYV

$W 0: 0: % DQG O0: IDOOLQJ DQG ULVLQJ KHDG UHVSRC
SHUIRUPHG

7KH UHVSRQVH WHVW ZDV LQLWLDWHG E\ UDSLGO\ LQVHUWLQJ 1IDC
VROLG VOXJ RI b SUHGHWHUPLQHG GLVSODFHPHQW WR FDXVH D QI
OHYHO LQ WKH ZHOO 7KH UDWH RI UHFRYHU\ EDFN WR VWDWLF FR
SURJUDPPHG WR FROOHFW D ZDWHU OHYHO HYHU\ VHFRQG 7KH U
PLQLPXP RI WKUHH WLPHV XVLQJ VROLG VOXJV RI GLIITHUHQW NQR~
RI WKH DVVXPSWLRQV XQGHUO\LQJ WKH VOXJWHVW DQDO\VLV PHW

$QDO\VLV

3ULRU WR DQDO\VLVY UHFRYHU\ GDWD ZDV QRUPDOL]HGE\ GLYLGL(
WKH H[SHFWHG KHDG ERDPD®L}G GDWD SORWY IURP UHSHDW WH\
ZHUH FRPSDUHG WR GHWHUPLQH FRLQFLGHQFH EHWZHHQ WHVWYV
DVVXPSWLRQV XQGHUO\LQJ FRQYHQWLRQDO DQDO\VLV PHWKRGV F
%XWOHU HW DO %XWOHU HW DO

2FWREHU

7KH QRUPDOL]HG KHDG SORWYV IRU 0: DQG 0: E VKRZ DQ DFFF
QRUPDOL]JHG KHDG SORW IRU O0: GRHV QRW VKRZ DQ DFFHSWDE
IXUWKHU GHYHORSPHQW DW WKLV ZHOO PD\ EH UHTXLUHG $V RQC
DW %+ O: 0: DQG O0: QR FRPPHQW RQ FRLQFLGHQFH FD

JRU WHVWHG ZHOOV VKRZLQJ DQ DFFHSWDEOH FRLQFLGHQFH D UH
DQDO\HG XVLQJ WKH %RXZHU DQG 5LFH PRGHO LQ WKH $TXLI
9HUVLRQ DWHUORR +\GURJHRORJLF WR HVWLPDWH WKH KR
WKH VDWXUDWHG PDWHULDOVY DGMDFHQW WR WKH ZHOO VFUHHQ

7KH VLQJOH ZHOO UHVSRQVH WHVWYV DW %+ O: 0: DQG O0:
XVLQJIJ WKH %RXZHU DQG 5LFH PRGHO LQ WKH $TXLIHU7HVW<« 3
DWHUORR +\GURJHRORJLF WR HVWLPDWH WKH KRUL]JRQWDO
VDWXUDWHG PDWHULDOVY DGMDFHQW WR WKH ZHOO VFUHHQ

$ VLQJOH UHVSRQVH WHVW IURP 0: ZDV DQDO\]HG XVLQJ WKH ¢
LQ WKH $TXLIHU7HVW< 3UR VRIWZDUH SDFNDJH 9HUVLRQ :DWH U
HVWLPDWH WKH KRULJRQWDO K\GUDXOLF FRQGXFWLYLW\ Rl WKH V|
VFUHHQ

7KH HVWLPDWHG KRUL]JRQWDO K\GUDXOLF FRQGXFWLYLW\ IURP 2FW
0: 0: DQG O: DUH FRQVLGHUHG SUHOLPLQDU\

7KH HVWLPDWHG KRUL]JRQWDO K\GUDXOLF FRQGXFWLYLWLHV IURP
WHVWYV DUH VXPPPOH]HIXLIHU 7HVW GDWD VKHESWHQDBUHBURYLGHG

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



0D\

7KH QRUPDOL]J]HG KHDG SORWYV IRUO0: % 0: 0: 0: V K
DFFHSWDEOH FRLQFLGHQFH 7KH UHPDLQLQJ ZHOO WHVWHG LQ OC
FRLQFLGHQFH VXJIJHVWLQJ WKDW IXUWKHU ZHOO GHYHORSPHQW P
UHVSRQVH WHVW ZDV FRPSOHWHG DW 0: $ QR FRPPHQW RQ FRL

JRU WHVWHG ZHOO VKRZLQJ DQG DFFHSWDEOH FRLQFLGHQFH D UH
DQDO\]JHG XVLQJ WKH %RXZHU DQG 5LFH PRGHO LQ $TXLIHUT7H
9HUVLRQ DWHUORR +\GURJHRORJLF WR HVWLPDWH WKH KR
WKH VDWXUDWHG PDWHULDOV DGMDFHQW WR WKH ZHOO VFUHHQ

YRU WHVWHG ZHOOV WKDW GLG QRW VKRZ DQ DFFHSWDEOH FRLQFL
JHQHUDOO\ VKRZHG WKH UDWH Rl UHVSRQVH LQFUHDVHG IURP WKFH
VXJJHVWV WKDW VRPH ZHOO GHYHORSPHQW ZDV WDNLQJ SODFH G
HYHQWV LI DQ\ WKXV LPSURYLQJ WKH FRQQHFWLRQ EHWZHHQ WKI

7R SURYLGH D SUHOLPLQDU\ HYWLPDWH RI WKH KRUL]JRQWDO K\GU
VKRZ DQ DFFHSWDEOH FRLQFLGHQFH WKH WHVW WKDW KDG WKH |
XVLQJ WKH %RXZHU DQG 5LFH PRGHO LQ $TXLIHU7HVW< 3UR VI
‘DWHUORR +\GURJHRORJLF 07( FDXWLRQV WKDW WKH HVWLP
FRQGXFWLYLW\ REWDLQHG IURP WKHVH WHVWV PD\ EH ELDVHG OR:
UHTXLUHG WKHQ DGGLWLRQDO ZHOO GHYHORSPHQW DQG VLQJOH 2

SHVXOWYVY 6XPPDU\

7KH HVYWLPDWHG K\GUDXOLF FRQGXFWRYLWRHAME DRUHGI OORP |
VFUHHQHG DFURVV FRDUVH JUDLQHG VDQG DQG JUDYHO VLOW\ VD¢
P VHF

7KH HVWLPDWHG K\GUDXOLF FRQGXFWRYLWRBAHBE DRU HG OLORP [
VFUHHQHG DFURVV ILQH JUDLQHG VLOW\ FOD\ WR VLOWWVHWMBQG WLO

'HVSLWH WKH DERYH QRWHG OLPLWDWLRQV LQ WHVWLQJ WKHVHU
VRLOVHQFRXQWHUHG DFURVV WKH 6LWH )UHH]H DQG &KHUU\

*URXQGZDWHU /HYHOV DQG (OHYDWLRQV

07( FRPSOHWHG D UHODWLYH HOHYDWLRQ VXUYH\ RI WKH WRS RI W
DFWLYH PRQLWRULQJ ZHOOV LQ UHODWLYH WR PHDQ VHD OHYH
UHODWLYH HOHYDWLRQ VXUYH\ DOORZV IRU JURXQGZDWHU OHYHO
FRPSDUHG WR HDFK RWKHU DQG DOORZ IRU WKH GHWHUPLQDWLRQ

$W WKH WLPH RI WKLY UHSRUW 07( FROOHFWHG PDQXDO JURXQG?Z!
JURXQGZDWHU PRQLWRULQJ ZHOOV RQ VHYHQ RFFDVLRQV LQ

LQ DQG RQH RFFDVLRQ LQ ODQXDOO\PHDVXUHG JURXQGZD\
GHSWKV EHORZ JURXQG VXUIDFH DQG JURXQGPEWHVUKHABMNYPOWLRQ
7DEOH UHVSHFWLYHO\

TDEOHVKIRZYV WKH VKDOORZ JURXQGZDWHU WDEOH ZDV HQFRXQWHU

P%*6 6HYHUDO PRQLWRULQJ ZHOOV KDYH EHHQ UHSRUWHG GU\
7TKHVH PRQLWRULQJ ZHOOV PD\ RQO\ KDYH JURXQGZDWHU SUHVHQ)\
WDEOH LV HOHYDWHG (OHYDWHG ZDWHU WDEOH FRQGLWLRQV JH(
IROORZLQJ SHULRGV RI SURORQJHG RU ODUJH SUHFLSLWDWLRQ HY
RI SUHFLSLWDWLRQ IHOO ZLWKLQ D VL[ GD\ SHULRG
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,Q DGGLWLRQ WR WKH PDQXDOO\ FROOHFWHG JURXQGZDWHU OHYH

ORJJHUV ZHUH LQVWDOOHG LQ WKH IROORZLQJ ZHOOV DFURVV WK
0: E 0: D 0: E 0: O: 0: O:

0: 0: 0: DQG O0: 7KH GDWD ORJJHUV ZHUH SURJI

FROOHFW D ZzDWHU OHYHO HYHU\ KRXU WR HVWDEOLVK VHDVRQDO

JURXQGZDWHU HOHYDWLRQ DW WKH 6LWH

7KH GDWD ORJJHUV PHDVXUH WRWDO SUHVVXUH DERYH WKH SUHV\
JURXQGZDWHU OHYHOV WKH UDZ SUHVVXUH GDWD ZDV FRPSHQVD\
SUHVVXUH XVLQJ DWPRVSKHULF SUHVVXUH GDWD FROOHFWHG E\ D
WUDQVGXFHU

&DOFXODWHG JURXQGZDWHU HOHYDWLRQV DV FROOHFWHG E\ WKH
+\GURJUD SKK& RMBKURJIJUDSK+&GURJUDSKYV DU I$ SSHRYGIGHE LQ
DGGLWLRQ WR WKH FDOFXODWHG JURXQGZDWHU OHYHO GDLO\ SU
WR GHWHUPLQH KRZ WKH ZDWHU WDEOH UHVSRQGV WR SUHFLSLWE
REWDLQHG IURP (QYLURQPHQW &DQDGD DV UHSRUWHG E\ WKH *XH!
VWDWLRQ

0:

+\GURJUDSKKRZYV FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU 0:
WKH QRUWKHUQ SRUWLRQ RI WKH 6LWHDQG FRPSOHWHG LQ ILQH J
WKDW GXULQJ WKH PRQLWRULQJ SHULRG JURXQGZDWHU HOHYDWL
IURP D SHDN RI a P$06/ WR D ORZ RI a P$06/ 2YHU WKH ORQL
OHYHOV SHDNHG LQ WKH VSULQJ WKHQ JHQHUDOO\ GHFOLQHG WK
ODWH VXPPHU RU IDOO

0:

+\GURJUDSKKRZYVY FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU 0:
WKH HDVWHUQ SRUWLRQ RI WKH 6LWHDQG FRPSOHWHG LQ ILQH JU
WKDW WKH ZHOO IROORZV D VHDVRQDO ZDWHU OHYHO SDWWHUQ R
JUDGXDO GHFUHDVH IRU WKH UHPDLQGHU RI WKH \HDU 'XULQJ WKI
HOHYDWLRQVY DV FROOHFWHG E\ WKH GDWD ORJJHU SHDNHG DW a
P$06/

0o: % DQG 0: %

+\GURJUDSKKRZY FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU O0:
ZKLFK DUH ORFDWHG LQ WKH HDVWHUQ SRUWLRQ RI WKH 6LWH DQC
7KHVH WZR ZHOOV DUH D VHW RI QHVWHG ZHOOV ORFDWHG DSSUR]
7KH VFUHHQHG LQWHUYDO RI 0: $ LV IURP a WR P%*6 ZKLO
0: % LV IURP a WR P%*6 %WRWK ZHOOV DUH VFUHHQHG LQ |
EH WKH :HQWZRHFWHK RQO O

$V VKRZ®\BQRIUDSKK& JURXQGZDWHU HOHYDWLRQ DW WKHVH ORFI
DW GLITHUHQW HOHYDWLRQV 7KH JURXQGZDWHU HOHYDWLRQ LQ
WKDQ WKH JURXQGZDWHU HOHYDWLRQ RI WKH VKDOORZHU ZHOO C
LQGLFDWHD GRZQZDUG YHUWLFDO K\GUDXOLFJUDGLHQW ZLWKLQ W
W\SHV RI ILQH JUDLQHG PDWHULDOV *URXQGZDWHU OHYHOV PHD\
UHSUHVHQW WKH ZDWHU WDEOH *URXQGZDWHU OHYHOV PHDVXUH
VKDOORZHU GHSWK RI WKHVFUHHQHG LQWHUYDO LQ WKH WLOO XQ!
XQVDWXUDWHG YDGRVH ]JRQH
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+\GURJUDSWKRZYV WKDW GXULQJ WKH PRQLWRULQJ SHULRG JURXQG
0: $ DQG 0: % IROORZHG D VHDVRQDO ZDWHU OHYHO SDWWHUC
IROORZHG E\ D JUDGXDO GHFUHDVH IRU WKH UHPDLQGHU RI WKH \lI
JURXQGZDWHU HOHYDWLRQV LQ 0: $ ZHUH QRWHG WR SHDN DW a

WR JR GU\ LQ ODWH VSULQJ HDUO\ VXPPHU GXULQJ HDFK \HDU RI P
UHFRUGHG LQ -XO\ DV D UHVXOW RI WKH VL QQGURDUDSKIBLQ HY
VKRZV JURXQGZDWHU HOHYDWLRQV DW 0: % SHDNHG DW a P$
QRWHG WR JR GU\ RQ WZR RFFDVLRQV WKURXJKRXW WKH PRQLWRU
ZLQWHU DQG ODWH IDOO WR HDUO\ ZLQWHU $V ZLWK 0: $

H[SHULHQFH HOHYDWHG JURXQGZDWHU OHYHOV DV D UHVXOW RI W

0o: % DQG 0: %

+\GURJUDSKKRZV FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU 0:
ZKLFK DUH ORFDWHG LQ WKH QRUWK FHQWUDO SRUWLRQ RI WKH 6
ZHOOV ORFDWHG DSSUR[LPDWHO\ PDSDUW IURP HDFK RWKHU 7
LV IURP a P%*6 WR P%*6 ZKLOH WKH VFUHHQ LQWHUYDO RI 0:

P%*6 0: $ LV VFUHHQHG LQ D VDQG\ VLOW WLOO LQWHUSUH)
BHFWLRQO: % LV VFUHHQHG LQ D VLOW\ VDQG VHDP LQ WKH WL

$V VKRZQDE@H URXQGZDWHU KDV EHHQ LQWHUPLWWHQWO\ PHDVXU
+\GURJUDSKKRZV WKDW JURXQGZDWHU ZDV UHFRUGHG E\ WKH GDW
DQG -XQH DQG -DQXDU\ WR $XJIXVW EHIGURJWBSKZRDO ZHQW
JURXQGZDWHU HOHYDWLRQV DW 0: % GXULQJ WKH PRQLWRULQJ S

$V ZLWK 00 $ DQG 0: +\WGURJUDSKKRZY JURXQGZDWHU HOHYDWLR
0: $ DQGO: % DSSHDU WR VWDELOL]HDW GLITHUHQW HOHYD)
UHFRUGHG DW 0: $ 7KH JURXQGZDWHU HOHYDWLRQ LQ WKH GH
WKDQ WKH JURXQGZDWHU HOHYDWLRQ LQ WKH VKDOORZHU ZHOO
LQGLFDWH D GRZQZDUG YHUWLFDO K\GUDXOLF JUDGLHQW ZLWKLQ
RI ILQH JUDLQHG PDWHULDOV *URXQGZDWHU OHYHOV PHDVXUHG

UHSUHVHQW WKH ZDWHU WDEOH *URXQGZDWHU OHYHOV PHDVXUH
VKDOORZHU GHSWK Rl WKH VFUHHQHG LQWHUYDO LQ WKH WLOO XOQ
XQVDWXUDWHG YDGRVH ]JRQH FDSWXULQJD SRUWLRQ RI ZDWHU F
PRQLWRULQJ SHULRG JURXQGZDWHU HOHYDWLRQV LQ 0: % ZHU
SDWWHUQ DQG IOXFWXDWH EHWZHHQ a P$06/ DQG a P$06/

0:

+\GURJUDSKKRZY FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU O0:
WKH VRXWK FHQWUDO SRUWLRQ RI WKH 6LWH 7KH GDWD ORJJHU |
2FWREHU DQG DV VXFK RQO\ FROOHFWHG FRQWLQXRXV JURXQG
R WKURXJK WKH HQG RI W KNGRARQ VW BAKKKYJ JIHRXLRGZ D W H U
HOHYDWLRQV DV UHFRUGHG E\ WKH GDWD ORJJHU UDQJH IURP a
GXULQJ WKH PRQLWRULQJ SHULRG

0:

+\GURJUDSKKRZV FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU 0:
WKH VRXWKHUQ SRUWILRRIBD SMKRZBLWHKDW GXULQJ WKH PRQLWRUL
JURXQGZDWHU HOHYDWLRQV SHDNHG DW a P$06/ 7KH ZHOO ZD
WR O0DUFK 1RYHPEHU WR -DQXDU\ DQG 1RYHPEHU WR
PRQLWRULQJ SHULRG
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0:

+\GURJUDSKKRZYVY FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU 0:
QRUWKZHVWHUQ SRUWLRQ RI WKH 6LWH DQG LV VFUHHQHG LQWR V
WKLY ORFDWLRQ ZDV LQVWDOOHG LQ 2ZFWREHU DQG DV VXFK R(
OHYHOV GXULQJ WKH ODVW WZR PRQWKYV RI WKURXJK WKH HQG
+\GURJUDSKKRZYV WKDW JURXQGZDWHU OHYHOV ZHUH UHFRUGHG E\
WR 6HSWHPEHU JHEUXDU\ WR 1RYHPEHU "XULQJ WKL\
HOHYDWLRQV SHDNHG DW DQ HOHYDWLRQ RI a P$06/

0:

+\GURJUDSKKRZY FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU O0:
FHQWUDO SRUWLRQ RI WKH 6LWH 7KH GDWD ORJJHU DW WKLV ORI
DV VXFK RQO\ VKRZV JURXQGZDWHU HOHYDWLRQV IURP WKH ODVW

RI WKH PRQLWRWIGUIRSHDBRKERZYV WKDW GXULQJ WKH PRQLWRULQJ S
HOHYDWLRQV UDQJHG IURP a P$06/ WR a P$06/

0:

+\GURJUDSKKRZYVY FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU 0:
WKH VRXWKZHVWHUQ SRUWLRQ RI WKH 6LWH 7KH GDWD ORJJHU D
DV VX AKURJIJUDRQ&\ VKRZV JURXQGZDWHU OHYHOV IURP WKH (
WKURXJK WR WKH HQG RI WHB PRIQIDMAMRURIDM WHDUWRGXULQJ WKH
PRQLWRULQJ SHULRG JURXQGZDWHU HOHYDWLRQV UDQJHG IURP a

0:

+\GURJUDSKKRZV FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU O:
ZHVWHUQ SRUWLRQ RI WKH 6LWH 7KH GDWD ORJJHU DW WKLV ORI

1RYHPEHU DV \GXRIUDSRQ@O\ VKRZV JURXQGZDWHU HOHYDWLRQ
PRQWKV RI WKURXJK WKH HQG R kWK PIRIELNAKERZIVQW ISBIW LR)GU L Q .
WKH PRQLWRULQJ SHULRG JURXQGZDWHU HOHYDWLRQV UDQJHG IU|
a P$06/ O: LV VFUHHQHG LQ VLOW\ VDQG DQG ZDV REVHUYH

SUHFLSLWDWLRQ HYHQWYV
0:

+\GURJUDSKIKRZV FRQWLQXRXV JURXQGZDWHU HOHYDWLRQV IRU O0:
VRXWKHDVWHUQ SRUWLRQ RI WKH 6LWH 7KH GDWD ORJJHU DW Wk
1RYHPEHU DQG DV VXFK RQO\ VKRZV JURXQGZDWHU HOHYDWLRC
WKURXJK WKH HQG RI WKH\BRRUWBRIK &R S\HWIKRDA GXULQJ WKH PRQ
SHULRG JURXQGZDWHU HOHYDWLRQV UDQJHG IURP a P$06/ WR D

*URXQGZDWHU )ORZ

*URXQGZDWHU HOHYDWLRQV DQG ORFDO VKDOORZ JURXQGZDWHU |
PRQLWRULQJ HYHQWV $SULO )LJXOUCDESM U ®UH E)RU WKH
SXUSRVHV RI WKLV $VVHVVPHQW WKHVH GDWHV DUH FRQVLGHUHG
JURXQGZDWHU FRQGLWLRQ

0: $ DQG 0: % KDYH EHHQ H[FOXGHG IURP IORZ PDSSLQJDV 07
FRQVLGHU ZDWHU OHYHOV REWDLQHG IURP WKHVH ZHOOV WR EH U
6LWAHFWLROQW WKHVH ORFDWLRQYV

*URXQGZDWHU IORZ ZDV IRXQG WR EH VLPLODU EHWZHHQ WKH VSU
HOHYDWLRQV RQ DYHUDJH ZHUH IRXQG WR EH VOLIJKWOXWKHIKHU L

DXL IXUH L@GLFDWH JURXQGZDWHU IORZ JHQHUDOO\ PLPLFV WRSES
WZR JURXQGZDWHU PRXQGV ORFDWHG LQ WKHFHQWUDO SRUWLRQ
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7KH ILUVW JURXQGZDWHU PRXQG LV JHQHUDOO\ FHQWHUHG DURXQ
SRUWLRQ RI WKH 6LWH QHDU WKH PDLQ LUULJDWLRQ SRQG 7KH L
VKDOORZ ZDWHU WDEOH DQG VHUYLQJ LQ SDUW WR UHFKDUJH WKF
WKLV PRXQG WRZDUGYVY WKH (UDPRVD 5LYHU WR WKH QRUWK DQG H
I[URP WKLV PRXQG JHQHUDOO\ IROORZLQJ WKH ZHVWHUO\IORZ GLU]I

7KH VHFRQG JURXQGZDWHU PRXQG LV JHQHUDOO\ FHQWHUHG RQ D
SRUWLRQ RI WKH 6LWH DQG VXJJHVWV WKDW WKLV WRSRJUDSKLF |
JURXQGZDWHU UHFKDUJH DUHD *URXQGZDWHU IURP WKLV PRXQG
GLUHFWLRQ WRZDUGV 7RUUHQFH &UHHN DQG ZHVWHUO\ WRZDUGYV

+RUL]RQWDO K\GUDXOLF JUDGLHQWYV ZHUH FDOFXODWHG DURXQG |
SUHVHQWHEBUH) 7IKH KRULJRQWDO K\GUDXOLF JUDGLHQWYVY DURXQG
VWHHS LQ WKH GLUHFWLRQ RI WKH (UDPRVD 5LYHU DQG DUH RQ WI
K\GUDXOLF JUDGLHQWYV ZHVW RI WKLV PRXQG DUH IODWWHU UHOD
WKH RUGHU RI PP +RULIRQWDO K\GUDXOLF JUDGLHQWYV DURXQ
EH VLPLODU LQ ERWK GLUHFWLRQV a P P

35(/,0,1$5< ,03$&7 $66(660(17

7KH IROORZLQJ LV D SUHOLPLQDU\ JURXQGZDWHU LPSDFW DVVHVV

30DQ 0+%& GDWHG )LIXUHDEG (QJLQHHULQJ ODVWHU BHUYLFL

063 07( LQ SDUWLFXODU WKH SURSRVHG 3UHOLPLQDU\ *UDG
$* DQG 6WRUPZDWHU ODQDJHPHQW )DFLOLWLHYV

*URXQGZDWHU (OHYDWLRQV

07( FRPSDUHG WKH $SULO 6SULQJ KLJK JURXQGZDWHU HOH"
SUHOLPLQDU\ JUDGLQJ SODQ WR GHWHUPLQH SUHOLPLQDU\ JURXQ

JURXQGZDWHU HOHYDWLRQV ZHUH FKRVHQ DV WKH\ DUH LQV
PD[LPXP VHDVRQDO JURXQGZDWHU HOHYDWLRQ RYHU WKH PRQLWR
DUHDV $UHD DQG $UHD RI WKH 6LWH ZKHUH WKH 6SULQJ JURXQ
SRWHQWLDO WR EH DW RU QHDU WKH SUHOLPLQDU\ ILQLVKHG JUDC
JLIXUH)LEIXUH D DQG )LIXUH E

$UHD LV ORFDWHG LQ WKH QRUWKHUQ SRUWLRQ RI WKH 6LWH DQ
LUULJDWLRQ SRQG ODJRRQ $UHD FRYHUV PRVWO\ SURSRVHG UH
LQWHUVHFWY RQH PL[HG XVH EORFN

$UHD LV ORFDWHG LQ WKH VRXWKHUQ SRUWLRQ RI WKH 6LWH DQ¢
VORSH RI WKH VRXWKHUQ WRSRJUDSKLF KLJK $UHD FRYHUV D P
EORFNVDQG LQWHUVHFWY D SDUN DQG VRPH PL[HG XVH EORFNYV

:KHUH $UHD DQG $UHD LOQWHUVHFW SURSRVHG UHVLGHQWLDO E¢
PD\ EH FRQVLGHUHG WR HQVXUH WKDW VSULQJ KLJK JURXQGZDWHU
UHVLGHQWLDO EDVHPHQWYV

07( XQGHUVWDQGYV WKDW SURSRVHG QRQ UHVLGHQWLDO EORFNV |
ZLOO EH PXOWL VWRUH\ HJ FRQGRPLQLXP ZLOO HLWKHU EH FRQ
GHVLIJQHG ZLWK GHGLFDWHG JURXQGZDWHU FRQWURO PHDVXUHYV
HWF

'DWHUSURRILQJ OHDVXUHYV
$V GLVFXVVHG LQ 6HFWLRQ KLIK JURXQGZDWHU OHYHOV QHDU
TXDGUDQWY RI WKH VXEMHFW ODQGY KDYH EHHQ PHDVXUHG DERY!

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



JUDGHV LQ WKRVH ORFDWLRQV $V VXFK DSSURSULDWH ZDWHUSUF
IRU VWUXFWXUHV LQ WKHVH DUHDV :KHUH DGHTXDWH P VHSDUD
OLYLQJ DUHDV ILQLVKHG RU XQILQLVKHG DQG WKH DQWLFLSDWHO{
DFKLHYHG 2%& FRPSOLDQW ZDWHUSURRILQJ VKDOO EH LQVWDOOH

7R HVWDEOLVK WKH HIWHQW RI WKH DQWLFLSDWHG ZDWHUSURRILC
ZDV GRQH EHWZHHQ WKH SURSRVHG ILQLVKHG JUDGH VXUIDFH OH
VHDVRQDO JURXQGZDWHU KLJK 7KH PGHSWKHQVXUHY WKDW JUF
D PLQLPXP VHSDUDWLRQ RI P EHORZ EDVHPHQW IORRUV SHU WK
JRQH RI LQIOXHQFH LV KLJKOLJKWHG LQ (UURU 5HIHUHQFH VRXUFH
SHSRUWDQG GHQRWHYVY ZKHUH ZDWHUSURRILQJ PHDVXUHY DUH DQV
IXUWKHU GHWDLOV UHJDUGLQJ WKH ZDWHUSURRILQJ PHDVXUHV SC

DWHU %DODQFH

LWKW\SLFDO XUEDQ GHYHORSPHQWYVY WKH FRQYHUVLRQ RI SUHYL
VXUIDFHVY OHDGV WR D GHFUHDVH LQ HYDSRWUDQVSLUDWLRQ DQG
UXQRII YROXPHV $V VWeDOWWBGVMWHW KRIBRWWWR NH\ QDWXUDO IHDW
JURXQGZDWHU UHVRXUFHY DQG WKH (UDPRVD 5LYHU DUH WR EH P
FRQGLWLRQV 7KHUHIRUH D QXPEHU RIVWRUP ZDWHU PDQDJHPHQ
GHYHORSPHQW ODQGV WR DFKLHYH LQILOWUDWLRQ DQG ZDWHU EL

J)XUWKHU DQDO\VHYV ZLOO EH UHTXLUHG DW IXWXUH ILQDO GHVLJQ

EXLOGLQJ GHWDLOV EHFRPH DYDLODEOH VR WKDW ILQDO LQILOWL

PHDVXUHYV FDQ EH FRQILUPHG )RU IXUWKHU GHWDLOV UHODWHG W
063 UHSRUW

*URXQGZDWHU ORXQGLQJ

$V LQILOWUDWLRQ LV SDUW RI WKH SURSRVHG VWRUP ZDWHU PDQI
JURXQGZDWHU PRXQGLQJ DVVHVVPHQW VKRXOG EH FRPSOHWHG WF
JURXQGZDWHU OHYHOV EHQHDWK WKH SURSRVHG LQILOWUDWLRQ .
OHYHOV FDQ EH XVHG WR YDOLGDWH WKH SURSRVHG GHVLJQ

/TKHUPDO OLWLJDWLRAQ

7TKHUPDO SUHYHQWDWLYH DQG PLWLIJDWLRQ PHDVXUHV DUH LPSRU
WUHDWPHQW 'XULQJ IXWXUH GHWDLOHG GHVLJQ VWDJHV RI WKH V
VWXGLHV ZLOO LQFOXGH GHWDLOV RI WKH SURSRVHG WKHUPDO PL
HQVXUH WKH H[LVWLQJ FRRO ZDWHU UHJLPH SUHVHQW LQ WKH (UD
E\ WKH GHYHORSPHQW $V LGHQWLILHG LQ WKH 6:0 ODVWHU 30DQ
EXW DUH QRW OLPLWHG WR

e %RWWRP GUDZ RXWOHWV IURP 6:0)V
e 'LYHUWLQJ 6:0) RXWOHWV WR FRROLQJ WUHQFKHYV
e (QKDQFHG 6:0) ODQGVFDSLQJ WR LQFUHDVH SHUPDQHQW SRRC

e ,PSURYHG 6:0) GHVLJQ ZKLFK LQFOXGHV ORFDWLRQ DQG RULF
HISRVXUH LQFUHDVLQJ OHQJWK WR ZLGWK UDWLRV DQG VHO

e &RQVLGHUDWLRQ IRU LQILOWUDWLRQ DQG GU\ SRQG IDFLOLWL

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



&ERQVWUXFWLRQ "HZDWHULQJ

'XULQJ WKH LQVWDOODWLRQ RI RQ 6LWH VHUYLFHV DQG H[FDYDWL|
VXEJUDGH SDUNLQJ WKHUH LV D KLJK SUREDEO\ WKDW H[FDYDWLR
GHSHQGLQJ RQ WKH WLPH RI \HDU FRQVWUXFWLRQ RI WKH VHUYLF
JUDGLQJ JURXQGZDWHU HOHYDWLRQV VKRXOG EH PHDVXUHG DQG |
UHTXLUHPHQWY IRU GHZDWHULQJ GXULQJ LQVWDOODWLRQ RIRQ 6|

BULYDWH :DWHU 6XSSO\ :HOOV

%DVHG RQ ZDWHU ZHOOV UHFRUGV RQ ILOH ZLWK WKH OLQLVWU\ RI
ZDWHU VXSSO\ ZHOOVDQG RQH UHFKDUJH ZHOQLQRBRHEFDDWMHEJZLWKLQ
ZHOO UHFRUGV WKDW LGHQWLI\ ZHOOV DV DEDQGRQPHQW GHZDWI
KROHV RU QR VSHFLILHG XVH KDYH EHHQ H[FOXGHG IURP IXUWKHL
FRQVLGHUHG WR EH ZDWHU XVHUV

2Q 6LWH :DWHU 6XSSO\ :HOOV

7KH 0(&3 ZHOO UHFRUGYV LQGLFDWH IRXU ZDWHU VXSSO\ ZHOOV
DQRG RQH UHFKDUJH ZHOO DUH ORFDWHG ZLWKLQ WKH
DQG VHUYHG WR KHDW DQG FRRO WKH H[LVWLQJ RQ 6LWH EXL

:KLOH 07( KDV QRW EHHQ DEOH WR ORFDWH D ZHOO DEDQGRQPHQW
YLVXDOO\ FRQILUPHG WKDW WKLV ZHOO QRW ORQJHU H[LVWV RQ 6
EHHQ DEDQGRQHG :HOO LV VWLOO SUHVHQW RQ 6LWH

7KH 0(&3 ZHOO UHFRUG VKRZV ZHOO LV ORFDWHG RQ WKH QR
SUR[LPLW\ WR D IRUPHU RQ 6LWH EXLOGLQJ 07( KDV EHHQ XQDEO
ZHOO DEDQGRQPHQW UHFRUG DVVRFLDWHG ZLWK WKLV ZHOO 6KR
07( UHFRPPHQGYV WKDW WKH ZHOO EH D EDZHIR Q H GDIVQDIFPHRRAMID Q F I

‘HOO LV ORFDWHG LQ WKH '"HWHQWLRQ &HQWUH ODQGV 07( ¥
UHFRUG WKDW FDQ EH DVVRFLDWHG ZLWK WKLV ZHOO
‘HOO LV ORFDWHG LQ WKH '"HWHQWLRQ &HQWUH ODQGV 07( |

ZHOO RU ILQG DQ DEDQGRQPHQW UHFRUG DVVRFLDWHG ZLWK WKL\
IXWXUH 07( UHFRPPHQGV WKDW WKH ZHOO BRHS5BEDQGRYHG LQ DFF
DPHQGHG

21l 6LWH :DWHU 6XSSO\ :HOOV

JRXU ZDWHU VXSSO\ ZHOOV DQG DUH ORF
(UDPRVD 5LYHU DQG DUH QRW DQWLFLSDWHG WR EH DIIHFWHG E\ V

7TKHUH DUH RIl 6LWH ZHOOV VRXWK Rl WKH (UDPRVD 5LYHU WKDW
5RDG (DVWDQG RQH ZHOO HDVW RI 9LFWRULD 5RDG 6RXWK $FFRU
ZHOOV DUH FRPSOHWHG LQWR WKH XQGHUO\LQJ EHGURFN WR GHS)
' P%*6

07( GRHV QRW DQWLFLSDWH WKDW WKH SURSRVHG GHYHORSPHQW
PHHW WKHLU ZDWHU VXSSO\ QHHGV +RZHYHU 07( UHFRPPHQGV D
EH FRQGXFWHG GXULQJ WKH GHWDLOHG GHVLJQ SURFHVV WR IXUW
ZLWKLQ P RI WKH 6LWH

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



"HWODQGV

20 6LWH :HWODQG

7KHUH LV RQH RQ 6LWH ZHWODQG ORFDW HHD \RWB B § H @ HSGSWRERBND% O R F |

JLIXUH @7( HVWDEOLVKHG D POLDLSLH]@RHWNWZHWODQG LQ $SUL
,Q $SULO 07( LQVWDOOHGOB GDWWRORRQMUL Z@XWRDY PHDVXUH JU
OHYHONMQIW@® OOHG D VWDII JDXJH RKRVNREWHRD 0BDWD @/RIPHD VX UH
VXUIDFH ZDWHU OHYHOV LI SUHVHQW 0 T RQRW B Y CULLQYF EDMR-QL & RV
REVHUYHG LQ WHKME QHWGDBGUDSKKRZYV FRQWLQXRXV JURXQGZDWH !
IRU 03 DQG LQGWRDWHXULQJ WKH PRQLWRULQJ SHULRG JURXQG?:
a P$06/ %DVHG RQ GDWD ORJJHU GDWD WKH PLQLSLH]RPHWHU
LQ 6HSWHPEHU ZKLFK ZDV FRQILUPHG GXULQJ WKH 1RYHPEHU
GXHWORZ FRQGLWLRQV 03 FRXOG QRW EH DFFHVVHG LQ WKH ZL

$V RQO\ RQH \HDU RI FRQWLQXRXYVY GDWD KDV EHHQ FROOHFWHG D
LQVXITIGDWRWKDUDFWHUL]H WKH K\GURSHULRG RI WKLV IHDWXUH

21l 6LWH :HWODQGYV

7KH 7TRUUHQFH &UBIGIGUBPBNS 5LYHU %OXH 6SULQJV &DKHHN :HWODQ
ORFDWHG WR WKH VRXWK DBQUBHHIOWH/ERIRWIKGIFEDWB \DELBQLILFDQW :|
2ZWKHU XQHYDOXDWHG ZHWODQGY DUH ORFDWHG QRUWKHDVW RI W
VXUURXQGLQJ VPDOO VXUIDFH ZDWHUERGISHHFWRFQWHG VRXWKZHYV

7KH SURSRVHG GRDMOIRSFPHQWR XQ G Z DWHRI ¥V RIFHHF KGUHKIMM H-Q W X U Q
VXSSRUWYV LQ SDUW WKHVH ZHWODQG IHDWXUHV 07( UHFRPPHQG
OHDVXUHV [/, DUH LQYHVWLIJDWHG WR PLQLPL]H VWRUPZDWHU UX
RQ 6LWH LQILOWUDWLRQ RU ZDWHU UHXVH VWUDWHJLHYV EH GHVLJ
UDWHY SRVW GHYHORSPHQW DQG UHGXFH SRWHQWLDO JURXQGZD\
IHDWXUHYV

6RXUFH 3URWHFWLRQ

07( QRWHBEDMKWWI WKH SURSRVHG VWRUP VROXWLRQ RQ 6LWH LQY
WKH ORW OHYBIW WK HIGE®ERYABDWHU ODQDIJHPHQWKBOLOLWLHY RQ
HYDOXDWLQJ IXWXUH LQILOWUDWLRQ RI VWRUP ZDWHU RQ 6LWH O
S5LYHU 6RXUFH BURWHFWLRQ 30DQ 7KHGHQWGENSHY MUR 3RVPRQLHEWD R C
ZDWHU TXDOLW\ DQG ZBRWWOS\RQEE\FQ HNVD @P® G RRIBHHDP WRVWHG XFH

6SHFLILF VRXUFH ZDWHU SURWHFWLRQ SROLFLHVY UHODWLQJ WR HJ[
ZLWK WKH &LW\ RI *XHOSK FDQ EH IRXQG LQ SROLF\ &* 0&

&* 0& JRU WKH H[XWELGIF RDDUJH I[URP D VWRUPZDWHU PDQDJHPHC
YXOQHUDEOH DUHDV ZKHUH WKLV DFWLYLW\ LV RU ZRXOG EH D VLJ
OLQLVWU\ RI WKH (QYLURQPHQW &RQVHUYDWLRQ DQG 3DUNV VKDO
&RPSOLDQFH WXTURYBY®HUQV WKH VWRUPZDWHU PDQDJHPHQW IDFL
WHUPV DQG FRQGLWLRQV WR HQVXUH WKDW WKH DFWLYLW\ FHDVH
GULQNLQJ ZDWHU WKUHDW LQ WKH IROORZLQJ YXOQHUDEOH DUHD

e ,Q :HOOKHDG 3URWHFWLRQ $UHDV $ DQG % ZKHUH WKH YXOQH
e ,Q :HOOKHDG 3URWHFWLRQ $UHDV LQ DQ ,VVXH &RQWULEXWLC

&XUUHQWO\ 07( LV SURSRVLQJ WKUHH 6WRUPZDWHU ODQDJHPHQW )
6:0) 6:0) DQG 6:0) DUH ORFDWHG ODUJHO\ LQ DUHDV LGHQWLILF
YXOQHUDELOLW\ VFRUH RI ZKLOH 6:0) LV ORFDWHG ZLWKLQ :+3
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,Q RUGHU WR GHWHUPLQH LI FKORULGH LV D VLIQLILFDQW WKUHDV
'"ULQNLQJ :DWHU 7KUHDWYV 7DEOH SURGXFHG E\ WKH 0(&3
FRQVLGHUHG WR KDYH WKH IROORZLQJ FKDUDFWHULVWLFV

e 6:0) 7TRWDO &DSWXUH $UHD LV KD 6:0) 7RWDO &DSWXUH $
e 7KH SUHGRPLQDQW ODQG XVH LV PHGLXP GHQVLW\ UHVLGHQW

e 6WRUP ZDWHU PDQDJHPHQW IDFLOLW\ LV D ZHW FHOO ZLWK D
LQILOWUDWLRQ FHOO GLVFKDUJH VWRUP ZDWHU WR JURXQGZ

e /RFDWHG ZLWKLQ D :+3% % YXOQHUDELOLW\ RI

%DVHG RQ WKH DERYH FKDUDFWHULVWLFV WKH ULVN DVVRFLDWHG
PRGHUDWH +RZHYHU EDVHG RQ D UHYLHZ RI RQ 6LWH ZDWHU OHY
DQG 6:0) LV QRWHG WR IORZ RIl 6LWH WRZDUGV WKH (UDPRVD 5LY
QRW LPSDFW JURXQGZDWHU VRXUFH ZDWHU VXSSOLHV VLIJQLILFDQ
DGMDFHQW VXUIDFH ZDWHU IHDWXUH ZKLFK LV QRW ORFDWHG ZLV
ZLWKLQ D *8', YXOQHUDELOLW\ DUHD $V VXFK 07( LV RI WKH RSLQ
GRHV QRW UHSUHVHQW D VLJQLILFDQW GULQNLQJ ZDWHU WKUHDW

,Q RUGHU WR GHWHUPLQH LI FKORULGH LV D VLIQLILFDQW WKUHDV

:DWHU 7KUHDWYVY 7DEOH SURGXFHG E\ WKH 0(&3 6:0) LV FF
IROORZLQJ FKDUDFWHULVWLFV
e 7RWDO &DSWXUH $UHD LV KD

e 7KH SUHGRPLQDQW ODQG XVH LV PHGLXP GHQVLW\ UHVLGHQW

e 6WRUP ZDWHU PDQDJHPHQW IDFLOLW\ LV D ZHW FHOO ZLWK D
ZDWHU WR DQ LQILOWUDWLRQ FHOO GLVFKDUJH VWRUP ZDWH

e /RFDWHG ZLWKLQ D :+3%$ % YXOQHUDELOLW\ RI

%DVHG RQ WKH DERYH FKDUDFWHULVWLFV WKH ULVN DVVRFLDWHG
ORZ $V VXFK 07( LV RI WKH RSLQLRQ WKDW LQILOWUDWLRQ RI VW
D VLIQLILFDQW GULQNLQJ ZDWHU WKUHDW

,Q FRQFOXVLRQ FKORULGH LV QRW FRQVLGHUHG D VLIJQLILFDQW C
SURSRVHG 6:0)V 07(fV RSLQLRQ LV WKDW WKH SURSRVHG LQILOW.L
VLIJQLILFDQW GULQNLQJ ZDWHU WKUHDW $GGLWLRQDOO\ D VDOW
WKH GHWDLOHG GHVLJQ SKDVH

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



6800%5< $1' &21&/86,216
%DVHG RQ WKH DERYH K\GURJHRORJLFDO DVVHVVPHQW 07( RIIHUV
e *HRORJ\ DW WKH 6LWH FRQVLVWV RI WKH IROORZLQJ

R 7KH FHQWUDO SRUWLRQ RI WKH 6LWH FRQVLVWY RI D VDQG\
"HQWZRUWK 7LOO DQG JHQHUDOO\ RYHUOLHVY EHGURFN DFU]I

* KHUH WKH :HQWZRUWK 7LOO RYHUOLHVY EHGURFN WKH W
UHFKDUJHDQG RIITHULQJ SURWHFWLRQ WR WKH XQGHUO\L(

R 6DQG VDQG DQG JUDYHO RYHUOLH WKH FHQWUDO WLOO PR;
QRUWKZHVWHUQ IODQNV 6DQG DQG JUDYHO FDQ RYHUOLH
6LWH ZKHUH WKH :HQWZRUWK 7LOO LV QRW SUHVHQW

R %HGURFN LV H[SRVHG RU FRYHUHG ZLWK WKLQ GULIW DORQ
6LWH DORQJ WKH (UDPRVD 5LYHU YDOOH\

e 6LQFH WKH 6LWH OLHV ZLWKLQ D :+3%$ %9 DQG DQ LVVXH FRQWU
SBURWHFWLRQ 3ROLFHYVY PD\ DSSO\ WR DQ\ IXWXUH GHYHORSPH!

e 7KH VKDOORZ JURXQGZDWHU WDEOH ZDV HQFRXQWHUHG EHWZ
EDVHG RQ WRSRJUDSK\ DQG JURXQGZDWHU OHYHOV FROOHFWH

e +RUL]JRQWDO K\GUDXOLF FRQGXFWLYLW\ YDOXHV IRU VDWXUDW
WR [P VHF IRUZHOOV VFUHHQHG DFURVV ILQH JUDLQHG WL
DUH FRQVLVWHQW ZLWK SXEOLVKHG YDOXHV IRU WKHVH W\SH?
WKH WLOO HQFRXQWHUHG DFURVV WKH 6LWH

e +RULJRQWDO K\GUDXOLF FRQGXFWLYLW\ YDOXHV IRU VDWXUDW
WR [ P VHFIRU ZHOOV VFUHHQHG DFURVV FRDUVH JUDLQHG |
YDOXHV DUH FRQVLVWHQW ZLWK SXEOLVKHG YDOXHV IRU WKH
UHSUHVHQWDWLYH RI WKH VDQG HQFRXQWHUHG DFURVYV WKH

e /RFDO JURXQGZDWHU IORZ LQ WKH VKDOORZ ZDWHU WDEOH LV
ORFDWHG LQ WKH FHQWUDO SRUWLRQ RI WKH 6LWH *URXQGZC

e ,Q DUHDV ZKHUH SURSRVHG GHYHORSPHQW PD\LQWHUVHFW Wi
VXPS SXPSV VKRXOG EH FRQVLGHUHG WR HQVXUH WKDW VSULC
QRW DGYHUVHO\ DIIHFW EHORZ JUDGH VWUXFWXUHV H J EDV!

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(
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07( UHFRPPHQGV WKH IROORZLQJ

ORQWKO\ 6LWH YLVLWY DUH UHFRPPHQGHG GXULQJ VSULQJ PR
JURXQGZDWHU OHYHO LV FDSWXUHG

&RQGXFW TXDUWHUO\ VLWH YLVLWYV IURP -XQH RQZDUGV WR F
DQG GRZQORDG GDWD ORJJHUV

&ROOHFW DQQXDO JURXQGZDWHU VDPSOHV IURP VHOHFW PRQI
JHQHUDO FKHPLVWU\ SDUDPHWHUYVY ©6DPSOLQJ GXULQJ 6SULQ.
KDYH VXIILFLHQW YROXPHV RI JURXQGZDWHU LQ HDFK ZHOO

$ SULYDWH ZHOO LQYHQWRU\ EH FRPSOHWHG WR LGHQWLI\ SU
WKH 6LWH

$GGLWLRQDO DVVHVVPHQW DQG UHSRUWLQJWR WDNH SODFH C
DVVHVYV

R 6RXUFH ZDWHU SURWHFWLRQ SROLFLHV

R 3BRWHQWLDO K\GURJHRORJLFDO LPSDFWV WKDW PD\ UHVXOW
R *URXQGZDWHU ORXQGLQJ DQG

R &RQVWUXFWLRQ GHZDWHULQJ UHTXLUHPHQWY DQG DVVRFLE

,Q 6LWX LQILOWUDWLRQ WHVWLQJ EH FRQGXFWHG DW WKH OR
JDOOHULHYV

*URXQGZDWHU ZHOOV QRW LQ XVH EH GHFRE@WDWMIRR QHHIK O Q VDIF
DV DPHQGHG

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(
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2QWDULR 2QWDULR *HRORJLFDO 6XUYH\ 6SHFLDO 9ROXPH S
$UPVWURQJ '. DQG 'RGJH - ( 3 SDOHR]RLF JHRORJ\ RI VRXW|
*HRORJLFDO 6XUYH\ OLVFHOODQHRXYV 5HOHDVH 'DWD

UXQWRQ ) 5 SURMHFW 8QLW SUHOLPLQDU\ 5HYLVLRQV

RI 1LDJDUD (VFDUSPHQW ,QWHJUDWLRQ RI 6HTXHQFH 6WUDWLJUD!
+\GURJHRORJ\ WR '"HOLQHDWH +\GURJHRORJLF 8QLWV 2QWDULR *H
S WR

%UXQWRQ ) 5 8SGDWH RI UHYLVLRQV WR (DUO\ 6LOXULDQ VWI
(VFDUSPHQW LQWHJUDWLRQ RI VHTXHQFH VWUDWLJUDSK\ VHGLPF
K\GURJHRORJLF XQLWV LQ 6XPPDU\ RI )LHOG :RUN DQG 2WKHU $FV
6XUYH\ 2SHQ )LOH 5HSRUW S WR

%UXQWRQ )5 %ULQWQHOO & 3UHLEH (+ DQG %LQJKDP 0
(DUO\ 6LOXULDQ 6HTXHQFH 6WUDWLJUDSK\ 6HGLPHQWRORJ\ DQG ¢
(VFDUSPHQW &XHVWD LQ 6XPPDU\ RI )LHOG :RUN DQG 2WKHU $FWL
6XUYH\ 2SHQ )LOH 5HSRUW S WR

%UXQWRQ )5 %ULQWQHOO & )LQDO 8SGDWH RI (DUO\ 6LOXL
(VFDUSPHQW DQG &RUUHODWLRQ ZLWK 6XEVXUIDFH 8QLWV $FURVYV
IDNHV %DVLQ LQ 6XPPDU\ RI )LHOG :RUN DQG 2WKHU $FWLYLWLHYV
2SHQ )LOH 5HSRUW S WR

%XWOHU - - OF(OZHH &' /ILX ,PSURYLQJ WKH 4XDOLW\ F
60XJ 7THVWYV *URXQG :DWHU

%XWOHU - - *DUQHWW ( - +HDOH\ - 0 $QDO\VLV RI 60XJ
+\GUDXOLF &RQGXFWLYLW\ *URXQGZDWHU :DWHU

%RXZHU + DQG 5 & 5LFH $ VOXJ WHVW PHWKRG IRU GHWHUP|

XQFRQILQHG DTXLIHUV ZLWK FRPSOHWHO\ RU SDUWLDOO\ SHQHWU
YRO QR SS

&KDSPDQ /- DQG 3XWQDP ') 7KH 3K\WLRJUDSK\ RI 6RXWKHUGQ
*HRORJLFDO 6XUYH\ 6SHFLDO 9ROXPH S $FFRPSDQLHG E\ 0OD¢
&KDSPDQ /- DQG 3XWQDP ") SK\WWVLRJUDSK\ RI VRXWKHUQ 20Q
6XUYH\ OLVFHOODQHRXY 5HOHDVH2'DWD

'6 ERQVXOWDQWY /WG *HRWHFKQLFDO ,QYHVWLJDWLRQ DQG ¢
,QOQORYDWLRQ 'LVWULFW /DQGY 9LFWRULD 5RDG 6 *XHOSK 21
JUDQ] (QYLURQPHQWDO ,QF D 3KDVH ,, (QYLURQPHQWDO 6LWH
*XHOSK 7XUIJUDVYVY ,QVWLWXWH 9LFWRULD 5RDG 6RXWK *XHOSK
JUDQ] (QYLURQPHQWDO ,QF E 3KDVH ,, (QYLURQPHQWDO 6LWH
'"HWHQWLRQ &HQWUH 6WRQH 5RDG (DVW *XHOSK 21

JUHH]H 5 $ DQG &KHUU\ - % *URXQGZDWHU 3UHQWLFH +DOC
-HUVH\

*+' [LPLWHG 3KDVH 7ZR (QYLURQPHQWDO 6LWH $VVHVVPHQW
(QYLURQPHQWDO 5HVHDUFK &HQWUH 9LFWRULD 5RDG 6RXWK *;
07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW * ' /DQ¢



*UDQG 5LYHU &RQVHUYDWLRQ $XWKRULW\ 6RXUFH :DWHU 3URWHF)
KWWSV PDSV JUDQGULYHU FD VZS SROLF\PDSSLQJ

.DUURZ 3) B3OHLVWRFHQH *HRORJ\ RI WKH *XHOSK $UHD 2QW
S $FFRPSDQLHG E\ ODS VFDOH

IDNH (ULH 5HJLRQ 6RXUFH 3URWHFWLRQ &RPPLWWHH /(563&
SBURWHFWLRQ $UHD $SSURYHG $VVHVVPHQW 5HSRUW )HEUXDU\

07( &RQVXOWDQWYV ,QF )LQDO 6RLO DQG *URXQGZDWHU '"HOLQ
*XHOSK 21

07( &RQVXOWDQWYV ,QF 6XSSOHPHQWDO 6RLO 6DPSOLQJ DQG
,QQRYDWLRQ 'LVWULFW *,' /DQGV *XHOSK 21

07( &RQVXOWDQWYV ,QF 'UDIW *,' IDQGV %ORFNV (QJLQF
30DQ

2QWDULR *HRORJLFDO 6XUYH\ 6XUILFLDO JHRORJ\ Rl VRXWKHU
6XUYH\ OLVFHOODQHRXV 5HOHDVH 'DWD S5HYLVHG

2QWDULR OLQLVWU\ Rl WKH (QYLURQPHQW &RQVHUYDWLRQ DQG 3
6RXUFH 3URWHFWLRQ 3URJUDPV %UDQFK

2QWDULR OLQLVWU\ RI WKH (QYLURQPHQW &RQVHUYDWLRQ DQG 3I
,QIRUPDWLRQ $WODYV

KWWSV Z27ZZ JLVDSSOLFDWLRQ OUF JRY RQ FD 6RXUFH:DWHU3URW|
RWHFWLRQ YLHZHU 6:39LHZHU ORFDOH HQ 86

*DR & 6KLURWD - .HOO\ 5, %UXQWRQ )5 DQG YDQ +DDIWHQ
DQG RYHUEXUGHQ WKLFNQHVV PDSSLQJ VRXWKHUQ 2QWDULR 2QW
OLVFHOODQHRXV 5HOHDVH2'DWD

DWHUORR +\GURJHRORJLF $TXLIHU 7THVW 3UR 6RIWZDUH

(6% ,QF 3KDVH 7ZR (QYLURQPHQWDO 6LWH $VVHVVPHQW 6
21

07( &RQVXOWDQWY _ +\GURJHRORJLFDO $VVHVVPHQW _ *XHOSK ,QQRYDWLRQ 'LVWULFW *,' /DQ(



YLIXUHYV
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