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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

SUHSDUHG IRU

IDWLRQDO *ULG (OHFWULFLW\ 7TUDQVPLVVLRQ DQG
6FRWWLVK 3RZHU 7UDQVPLVVLRQ

SBUHSDUHG E\

$(&20 /LPLWHG

$0OGJDWH 7RZHU /HPDQ 6WUHHW
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8QLWHG .LQJGRP
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,Q DVVRFLDWLRQ ZLWK

i RGXV *URXS 6KLSSLQJ DQG 1DYLJDWLRQ

"HVVH[ $SUFKDHRORJ\ ODULQ@HQEUFKDHRORJ\

%URZQ DQG 0D\ ODULQH /WG &RPPHUFLDO )LVKHULHV

< $(&20 /LPLWHG $00 5LJKWYV 5HVHUYHG

7KLV GREFXPHQW KDV EHHQ SUHSDUHG E\ $(&20 /LPLWHG 32$(&20° IRU VROH >
LQ DFFRUGDQFH ZLWK JHQHUDOO\ DFFHSWHG FRQVXOWDQF\ SULQFLSOHV
UHIHUHQFH DJUHHG EHWZHHQ $(&20 DQG WKH &OLHQW $Q\ LQIRUPDWLRG
UHIHUUHG WR KHUHLQ KDV QRW EHHQ FKHFNHG RU YHULILHG E\ $(&20 XQC
WKH GRFXPHQW 1R WKLUG SDUW\ PD\ UHO\ XSRQ WKLV GRFXPHQW ZLWK
DJUHHPHQW RI $(&20
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

DEOH RI &RQWHQWYV

(I[HFXWLYH 6XPPDU\
3K\WLFDO (QYLURQPHQW

,QWURGXFWLRQ
/JHILVODWLYH &RQWH[W
7KH 6WXG\ $UHD
$SSURDFK WR $SSUDLVDO DQG 'DWD 6RXUFHV
%DVHOLQH &RQGLWLRQV
$SSUDLVDO Rl 3BRWHQWLDO ,PSDFWV
OLWLJDWLRQ DQG ORQLWRULQJ
5HVLGXDO ,PSDFWYV
&XPXODWLYH DQG ,Q &RPELQDWLRQ HIIHFWYV
6XPPDU\ Rl $SSUDLVDO
SHIHUHQFHYV

YLIXUHV

JLIXUH "HILQLWLRQ RI VHFWLRQV DORQJ WKH VXUYH\ FRUULGRU ZLWK .z
)XJUR (DVWHUQ /LQN ODULQH 6XUYH\ 9ROXPH R *HRSK\VLFDO 6XUYH\
JLIXUH 6HGLPHQW ULGJHVY EHWZHHQ .3 DQG .3 VRXUFH )XJUR (L
6 XUYH\ 9ROXPH R ,QWHJUDWHG *HRWHFKQLFDO DQG *HRSK\VLFDO 5H!:
JLIXUH 6DQG ZDYHV DQG PHIJDULSSOHY EHWZHHQ .3 DQG .3 VR XL
ODULQH 6XUYH\ 9ROXPH R ,QWHJUDWHG *HRWHFKQLFDO DQG *HRSK\V
JLIXUH $YHUDJH VXVSHQGHG VHGLPHQW DURXQG WKH 8. VRXUFH &HID\
FOLPDWRORJLHY DURXQG WKH 8.

JLIXUH ORQWKO\ DYHUDJHG 630 D -DQXDU\ E -XO\ VRXUFH &HIDV 6X
FOLPDWRORJLHY DURXQG WKH 8.

JLIXUH OHWRFHDQ GDWD VLWHYVY EDFNJURXQG LPDJH VRXUFH *RRJOH (L
JLIXUH 7LGDO H[FXUVLRQ HOOLSVHV VRXUFH $%3PHU

JLIXUH 6FKHPDWLF GLDJUDP RI FLUFXODWLRQ LQ 1RUWK 6HD VRXUFH (

ODNLQJ WKH (XURSHDQ )LVKHULHV (FRV\WVWHP 30DQ 2SHUDWLRQDO
YLIXUH ‘DYH DQG ZLQG URVHYV

YLIXUH ':DYH URVHV DW D 1HZELJJLQ DQG E :KLWE\ VRXUFH 115&03
$QQXDO 5HSRUW

(DEOHYV

7TDEOH 6FRSLQJ UHSRUW FRQVXOWDWLRQ

7TDEOH 6HGLPHQW IUDFWLRQDO FRPSRVLWLRQ DQG SDUWLFOH VL]H
7TDEOH OHWRFHDQ GDWD VRXUFHYV

7TDEOH 7LGDO OHYHO VWDWLVWLFV P2'1

7TDEOH 7LGDO UDQJHV P

7TDEOH (I WUHPH VHD OHYHOV DW 6FRWWLVK DQG (QJOLVK ODQGIDOOV P
7TDEOH 7LGDO FXUUHQW VSHHG P V

7TDEOH :DYH FOLPDWHV +V P DQG ZLQG VSHHG P V

7TDEOH SRWHQWLDO LPSDFWYV

7TDEOH 3K\VLFDO (QYLURQPHQW (PEHGGHG OLWLJDWLRQ

7TDEOH 5RFN SODFHPHQW ORFDWLRQV DVVRFLDWHG ZLWK URFN RXWFUR
7TDEOH 5RFN SODFHPHQW ORFDWLRQV DVVRFLDWHG ZLWK FURVVLQJ SRI

7TDEOH &RQFUHWH PDWWUHVYV IRRWSULQW SDUDPHWHUYV
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN

(QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH

&KDSWHU 3K\VLFDO (QYLURQPHQW

7DEOH 7UHQFK SDUDPHWHUV DQG SURSRUWLRQ RI VHGLPHQW UH GHSR\
WUHQFKLQJ

7DEOH 5DWH Rl VHGLPHQW HMHFWHG IURP WKH WUHQFK

7DEOH (VWLPDWHV RI VHGLPHQW VHWWOLQJ YHORFLW\ DQG XSSHU OLP

GHSRVLWLRQ
7TDEOH 6XPPDU\ RI HQYLURQPHQWDO DSSUDLVDO
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

([HFXWLYH 6XPPDU\

7KLV FKDSWHU RI WKH (QYLURQPHQWDO $SSUDLVDO 5HSRUW ($5 FRQWD
LQWHUDFWLRQ RI WKH ODULQH 6FKHPH DQG WKH SK\VLFDO HQYLURQPHQW
OHDQ +LJK :DWHU 6SULQJ 0+:6 DW WKH 6FRWWLVK ODQGIDOO DUHD DW 7K!
DQG 0+:6 DW WKH (QJOLVK ODQGIDOO DUHD DW 6HDKDP &RXQW\ 'XUKDP

7KH SK\VLFDO HQYLURQPHQW EDVHOLQH LV SUHVHQWHG LQ 6HFWLRQ DQ
EDVHG DSSURDFK IRU WKH HQWLUH PDULQH LQVWDOODWLRQ FRUULGRU ,W
ZDWHU TXDOLW\ JHRPRUSKRORJ\ DQG VHGLPHQW FKDUDFWHULVWLFV FRI
FRQGLWLRQV ZKLFK FRQVLGHU WKH LPSDFW RI FOLPDWH FKDQJH

7KH DSSUDLVDO IROORzZV WKH PHWKRGRORJ\ DV VHW RXW ZLWKLQ &KDS
$SSUDLVDO DQG WKH EHVW SUDFWLFH DQG VWDQGDUGY LQ 6HFWLRQ
VHDEHG EDWK\PHWU\ DQG PRUSKRORJ\ VXFK DV EHGIRUPV WKH PHWRFH
WXUELGLW\ ,W DOVR DSSUDLVHV WKH SRWHQWLDO IRU WKH GHYHORSPHC
SURWHFWLRQ ZKLFK PD\ ULVN WKH LQWHJULW\ RI WKH FDEOH

7KH SRWHQWLDO HIIHFWV Rl WKH ODULQH 6FKHPH RQ WKH SK\VLFDO HQYLUR

7KLV DSSUDLVDO FRQFOXGHV WKDW WKH VLIJQLILFDQFH RI WKH HIIHFV
PDLQWHQDQFH DQG UHSDLU DQG GHFRPPLVVLRQLQJ DPWQRWMWLHY RQ WK
QHJOLJIZKQAFRRW VLIQLILFDQW

7KH SRWHQWLDO IRULQWHUDFWLRQ EHWZHHQ WKH ODULQH 6FKHPH DQG RW
FXPXODWLYH HIIHFWV LV FRQVLGHUHG LQ &KDSWHU &XPXODWLYH DQG !
EHWZHHQ WKH ODULQH 6FKHPH DQG WKH (QJOLVK DQG 6FRWWLVK 2QVKRUH
QR RQVKRUH VFKHPH SURMHFW DFWLYLWLHV DVVRFLDWHG ZLWK WKH PDI
+RUL]RQWDO 'LUHFWLRQDO 'ULOO +''" DW WKH ODQGIDOOV
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

3K\WLFDO (QYLURQPHQW
 QWURGXFWLRQ

7KLV FKDSWHU RI WKH (QYLURQPHQWDO $SSUDLVDO 5HSRUW ($5 FRQWD
LOWHUDFWLRQ RI WKH ODULQH 6FKHPH ZLWK WKH SK\WLFDO HQYLURQI
RFHDQRJUDSK\ SK\VLFDO SURFHVVHV L H VHGLPHQW WUDQVSRUW DQG ZI

7KH ODULQH 6FKHPH FRPSULVHVY WKH PDULQH FRPSRQHQW RI WKH 6FRWODQ
(DVWHUQ /LQN (/' DQG H[WHQGV IURP OHDQ +LJK :DWHU 6SULQJV 0+:6 L
7KRUQWRQORFK EHDFK WR 0+:6 DW WKH (QJOLVK ODQGIDOO QHDU 6HDKDF
DQG 6FRWWLVK WHUULWRULDO ZDWHUV ZLWKLQ WKH QDXWLFDO PLOH 1
FRPSULVHY DQ LQVWDOODWLRQ FRUULGRU RI DSSUR[LPDWHO\ NP OHQJ\
ZKLFK FDEOHV ZLOO EH LQVWDOOHG KHUHLQDIWHU UHIHUUHG WR DV WKH
LQVWDOODWLRQ FRUULGRU H[WHQGV IURP NLORPHWUH SRLQW .3 DW L
ODQGIDOO LQ (QJODQG 6HH )LIXUH 7KH ODULQH 6FKHPH DFWLYLWLEF
LQVWDOODWLRQ RSHUDWLRQ LQFOXGLQJ PDLQWHQDQFH DQG UHSDLU DOQ
RI HDFK RI WKH ODULQH 6FKHPH SKDVHV FDQ EH IRXQG LQ &KDSWHU  3URN

7KH SK\VLFDO HQYLURQPHQW EDVHOLQH DV XQGHUVWRRG WKURXJK GHVN |
RI WKLV ($5 FKDSWHU 3RWHQWLDO LPSDFWV RI WKH ODULQH 6FKHPH RQ
BHFWLRQ IRU WKH LQVWDOODWLRQ RSHUDWLRQ LQFOXGLQJ PDLQWHQ
SKDVHV RI WKH ODULQH 6FKHPH :KHUH DSSURSULDWH SURSRUWLRQDWH
FRPSHQVDWH IRU DQ\ LGHQWLILHG DGYHUVH HIIHFWV DUH SURSRVHG

7KH SRWHQWLDO IRU LQWHUDFWLRQ EHWZHHQ WKH ODULQH 6FKHPH DQG RYV
VLIQLILFDQW FXPXODWLYH HIIHFWV LV FRQVLGHUHG LQ &KDSWHU & XP X

$OVR RI UHOHYDQFH WR WKLV FKDSWHU LV WKH :)' $VVHVVPHQW IRU WKH ¢
9ROXPH $SSHQGL] $ ODULQH BURWHFWHG $UHD 03$ ODULQH &RQVHUYI
KDV DOVR EHHQ XQGHUWDNHQ DQG LV SURYLGHG LQ 9ROXPH $SSHQGL]

/HILVODWLYH &RQWH[W

7KLV VHFWLRQ RXWOLQHY OHJLVODWLRQ SROLF\ DQG JXLGDQFH UHOHYDQV
WKH SK\VLFDO HYVYIRFRQWHGWZLWK WKH LQVWDOODWLRQ RSHUDWLRQ LQFC
DQG GHFRPPLVVLRQLQJ RI WKH ODULQH 6FKHPH )RU IXUWKHU LQIRUPDWLR
UHIHU WR &KDSWHU /HILVODWLYH DQG 3ROLF\ )UDPHZRUN

$ QXPEHU RI SROLFLHVY DQG UHJXODWLRQV DLP WR DVVXUH WKDW WKH SK\V
GXULQJ WKH SODQQLQJ DQG H[HFXWLRQ RI SURMHFWY ZLWKLQ 8. ZDWHUYV
WKH 8. ODULQH 3ROLF\ 6WDWHPHQW 036 DQG WKH 8. ODULQH 30DQV VSFH

ODULQH 30DQ 6FRWWLVK *RYHUQPHQW DQG WKH 1RUWK (DVW ,QVKRU
30DQ*0 *RYHQPHQW KDYH D QXPEHU RI UHOHYDQW SROLFLHV VSHFLILF
DUH SUHVHQWHG LQ ($5 9ROXPH $SSHQGL][ ODULQH 30DQ &RPSOLDQFH

$ QXPEHU RI SROLFLHV DQG ODZV UHTXLUH GHFLVLRQ PDNHUV WR FRQVLC
SURMHFW /HJLVODWLRQ DQG SROLF\ UHOHYDQW WR WKH DSSUDLVDO RI 0
HQYLURQPHQW LV SUHVHQWHG LQ ($5 9ROXPH $SSHQGL] 7RSLF 6SHFLIL

*XLGDQFH

*XLGDQFH UHOHYDQW WR WKH DSSUDLVDO RI WKH SK\VLFDO HQYLURQPHQW
EHVW SUDFWLFH DQG VWDQGDUGY DV QR VSHFLILF JXLGDQFH H[LVWV IR
XQGHUWDNLQJ WKH HQYLURQPHQWDO DSSUDLVDO WKH IROORZLQJ JXLGDQ

7TKHODULQH 6FKHPH IDOOV HQWLUHO\ ZLWKLQ WKH 8. WHUULWRULDO ZDWHUV L H 10 WKIH
(DVW PDULQH DUHD 7KH PDULQH SODQ IRU WKH 1RUWK (DVW DUHD KDV FRPELQHG ERWK LQVK
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

X $ KDQGERRN RQ HQYLURQPHQWDO LPSDFW DVVHVVPHQW *XLGDQFH IRU &
1IDWLRQDO +HULWDJH

X &RDVWDO 3URFHVV ORGHOOLQJ IRU 2IIVKRUH :LQG IDUP (QYLURQPHQWDO
SBUDFWLFH *XLGH $%3PHU DQG +5 :DOOLQJIRUG

X &XPXODWLYH ,PSDFW $VVHVVPHQW *XLGHOLQHV *XLGLQJ 3ULQFLSOHV II
LQ 2IIVKRUH :LQG )DUPV 5HQHZDEOHS.

X *XLGHOLQHV IRU GDWD DFTXLVLWLRQ WR VXSSRUW PDULQH HQYLURQPHQ
UHQHZDEOH HQHUJ\ SURMHFWYVY &HIDV

X JORRG 5LVN $VVHVVPHQWYV &OLPBWH/&KDQIH $C0RZDQFHY
(QY LY RQPHQW SIHQ F\

X (QYLURQPHQW $JHQF\ %DW KLOQUSDW HiQ VXD M
(QYLURQPHQW $JHQF\

X (QYLURQPHQWDO LPSDFW DVVHVVPHQW IRU RIITVKRUH UHQHZDEOH HQHUJ
,QVWLWXWH %6,

X *XLGHOLQHV IRU 'DWD $FTXLVLWLRQ WR 6XSSRUW ODULQH (QYLURQPHQW
5HQHZDEOH (QHUJ\ BURMHFWYV &HIDYV

X *XLGDQFH RQ (QYLURQPHQWDO ,PSDFW $VVHVVPHQW LQ 5HODWLRQ WR 'U
"HSXW\ 3ULPH OLQLVWHU

x 1DWXUDO (QJODQG 2IIVKRUH ZLQG FDEOLQJ WHQ \HDUV H[SHULHQFH DQC
(QJODQG

x 2IIVKRUH ZLQG IDUPV JXLGDQFH QRWH IRU (QYLURQPHQWDO ,PSDFW $VV
(QYLURQPHQWDO 3URWHFWLRQ $FW )(3%$ DQG &RDVW 3URWHFWLRQ $FW
&HIDV

x 2IIVKRUH ZLQG ZDYH DQG WLGDO HQHUJ\ DSSOLFDWLRQV FRQVHQWLQJ |
*RYHUQPHQW

X 5HYLHZ RI HQYLURQPHQWDO GDWD DVVRFLDWHG ZLWK SRVW FRQVHQW PF
RITVKRUH ZLQG IDUPV 002 3URMHFW 1R )XJUR (08

X S5HYLHZ RI &DEOLQJ 7THFKQLTXHV DQG (QYLURQPHQWDO (IIHFWV DSSOLFD
,QGXVWU\ % (55

X 1DWXUH &RQVHUYDWLRQ *XLGDQFH RQ 2IIVKRUH :LQG )DUP '"HYHORSPHQYV

X ODULQH 5HQHZDEOH (QHUJ\ DQG WKH 1DWXUDO +HULWDJH $Q 2YHUYLHZ
DQG

X ODULQH 6FRWODQG /LFHQVLQJ DQG &RQVHQWYV 0DQXDO FRYHULQJ PDULQ
HQHUJ\ GHYHORSPHQW 5HSRUW FRPPLVVLRQHG IRU ODULQH 6FRWODQG

7KH 6WXG\ $UHD

7KH ODULQH 6FKHPH LQFOXGHV D PDULQH LQVWDOODWLRQ FRUULGRU RI DS
PD[LPXP ZLGWK ZLWKLQ ZKLFK FDEOHV ZLOO EH LQVWDOOHG 7KLV FRUULG
7KRUQWRQORFK %HDFK .3 WR 0+:6 DW WKH (QJOLVK ODQGIDOO VLWH QF
'‘DWHU GHSWKV YDU\ DORQJ WKH PDULQH LQVWDOODWLRQ FRUULGRU EHLQ.
WKH RIIVKRUH GHILQHG IRU WKLV DSSUDLVDO DV VHDZDUG RI WKH P &' (
WKH VKDOORZHU LQVKRUH DUHDV FORVH WR WKH ODQGIDOO VLWHYV

7KH SK\WVLFDO HQYLURQPHQW VWXG\ DUHD FRYHUV WKH OHQJWK RI WKH PD
JLIXUH LQFOXGLQJ ERWK ODQGIDOO VLWHV WR 0+:6 ,Q WHUPV RI SK\VI
HOQYLURQPHQWDO EDVHOLQH FRQGLWLRQV KDYH WKHUHIRUH EHHQ FKDUDF\

0D\



6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

$SSURDFK WR $SSUDLVDO DQG 'DWD 6RXUF

$SSUDLVDO OHWKRGRORJ\

7KLYV FKDSWHU DSSOLHV WKH HQYLURQPHQWDO DSSUDLVDO PHWKRGRORJ
(QYLURQPHQWDO $SsUDLVDO 7KH LGHQWLILFDWLRQ DQG DSSUDLVDO RI HII
MXGIJHPHQW DQG WKH JXLGHOLQHYVY OLVWHG LQ 6HFWLRQ 7KH SRWHQW
VHQVLWLYLW\ DQG SRWHQWLDO HIIHFWVY KDYH EHHQ DSSUDLVHG XVLQJ WK

$ QRQ VWDWXWRU\ 6FRSLQJ 5HSRUW VXEPLWWHG WR DQG FRQVXOWHG
2UJDQLVDWLRQ 002 DQG ODULQH 6FRWODQG /LFHQVLQJ 2SHUDWLRQV 7HD
-X 0\ LGHQWLILHG DVSHFWV RI WKH ODULQH 6FKHPH WKDW KDYH WKH S
HQYLURQPHQW GXULQJ LQVWDOODWLRQ RSHUDWLRQ LQFOXGLQJ PDLQWH
1*(7 637

7KH DSSUDLVDO RI LPSDFWV ZDV XQGHUWDNHQ RQ JHRPRUSKRORJ\ VHGLP}
PHWRFHDQ FRQGLWLRQV FOLPDWH FKDQJH FRDVWDO SURFHVVHV VHGLP
HYLGHQFH EDVHG DSSURDFK DV SUHVHQWHG GXULQJ WKH VFRSLQJ VWDJH
Rl SUHYLRXV H[SHULHQFH IURP VLPLODU SURMHFWY VXEMHFW WR VLPLODU
DQG KDV EHFRPH DFFHSWHG EHVW SUDFWLFH IRU FRQGXFWLQJ FRDVWDO S

7KH DSSURDFK DSSOLHG WR WKH DSSUDLVDO RI WKH HITHFWV UHVXOWLQJ I
HQYLURQPHQW FRPSULVHV WKUHH SDUWYV

X ,GHQWLILFDWLRQ RI WKH VWXG\ DUHD IRU WKH VSHFLILF VXEMHFW

x 'HVFULSWLRQ RI WKH HQYLURQPHQWDO EDVHOLQH FRQGLWLRQV DQG
x 3UHVHQWDWLRQ RI LPSDFW DSSUDLVDO

)RU WKH LPSDFW DSSUDLVDO WKH IROORZLQJ DSSURDFK ZDV DGRSWHG

X &RQVLGHUDWLRQ RI LPSDFWV IURP LQGLYLGXDO SKDVHVY L H LQVWDOOD
DQG UHSDLU DQG GHFRPPLVVLRQLQJ LGHQWLILFDWLRQ RI WKH ZRUVW F

X ,QYHVWLIJDWLRQ RI OLNHO\ LPSDFWV DQG DSSUDLVDO RI WKHLU VLJQLILF
X 'HVFULELQJ DQ\ IXUWKHU PLWLIJDWLRQ PHDVXUHYVY LQ UHVSHFW RI WKH D¢
X $SSUDLVDO RI DQ\ FXPXODWLYH DQG UHVLGXDO HIIHFWYV

'‘DWD 6RXUFHV DQG &RQVXOWDWLRQV

'‘DWD 6RXUFHYV

,QIRUPDWLRQ DQG GDWD IURP D ZLGH UDQJH RI VRXUFHV KDV EHHQ FR
HOQOYLURQPHQWDO EDVHOLQH DSSUDLVDO 7KH SK\WLFDO SURFHVVHV FRQV
GLVWULEXWLRQ RI VHGLPHQWY DQG VHDEHG IHDWXUHY VHGLPHQW WUDQ
VWXG\ DUHD LQFOXGLQJ FRQVLGHUDWLRQ RI FOLPDWH FKDQJH HIIHFWYV

$ EHVSRNH VXUYH\ FRYHULQJ WKH HQWLUH PDULQH LQVWDOODWLRQ FRUUL
7KH VXUYH\ SURYLGHY GHWDLOHG LQIRUPDWLRQ RQ WKH VHDEHG JHROR.
EHGIRUPV L H VDQGZDYHV DQG RWKHU VHDEHG IHDWXUHYV 7KH SUHVHQF|
SURWHFWLRQ DVVRFLDWHG ZLWK H[LVWLQJ FDEOHV RU SLSHOLQHV KDY
GHWHUPLQH WKH SUHFLVH DOLJQPHQW RI WKH FDEOH URXWH

$ GHVN EDVHG UHYLHZ RI OLWHUDWXUH DQG GDWD VRXUFHV HVWDEOLVKL(
6HD ZDV XVHG WR VXSSRUW WKLV ($5 7KH IROORZLQJ NH\ WHFKQLFDO UH
ZHUH LGHQWLILHG

7KH QRQ VWDWXWRU\ 6FRSLQJ 5HSRUW LV SXEOLFO\ DYDLODEOH RQ
KWWSV PDULQH JRY VFRW VLWHV GHIDXOW ILOHV VHJOBHO BPDULQHBVFRSLQJBUHSRUWRB BE
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

Xx $WODV RI 8. PDULQH UHQHZDEOHYV UHNRXUYGPHWV
PRGHOOHGWZDYH ZLQG DQG WLGDO FXUUHQW $9¢

X $GPLUDOW\ 7TRWB@WESH E77
$GPL YWD OM\WARWD.O-7H. G H

x &HIDV &0OLPDWRORJ\ 5HSRUW :DWHUV 6XVSHQGHG VHGLPHQW FRQFFL

X &RDVWDO )ORRG %RXQG BUAWE W D \V_HW D& ) %

H[WUHPH ZDWHU OHYHOV (QYLURQPHQW $JHQF\

x '\QDPLF &RDVW LOQWHUBFWLYH */6Z DSV 'NQ DPHLEF
&RDVW
Xx (DVWHUQ /LQN ODULQH 6XUYH\ )XJUR D )XJUR E )XJUR F

X (XURSHDQ &HQWUH IRU OHGLXP UDQJH :HDWKHU )RAVHF DKW WRWLHF
ZLQG VSHHG DQG ZDYH GDWDVHWYV (&0:)

X ($ W)ORRG 5LVN $VVHVVPHQWYV &OLRDWH &KDQIHISOORZD QFHV
LOFUHDNVH QQ ZDYH KHLIJKW DQG ZLQG (QYL

$JHQF\
X (QYLURQPHQW $JHQF\ KDWWHL/ 4 X-DOWLIWA QIR R @ PEH/Q W

$IJHQF\
x (DVW /RWKLDQ 6KRUHOLQH ODQDJHPHQW 30DQ )LQDO 5HSRUW %DEWLH -
X ODULQH 6XUYH\ &RUULGRU 'HYHORSPHQW DQG 6HOHFWLRQ 56. 536

x 1RUWK 6HD $WODV ODNLQJ WKH (XURSHDQ )LVKHULHV (FRV\VWHP 30DQ 2

Xx 1DWLRQDO 2FHDQRJUDSKW&HHQWUH 2% ?2RELE®DOXOHYHOV DQG FXUUHQW
PHDVXUHPHQWY 1DWLRQDO 2FHDQRJUDSK\ &HQWUH %2'&

X 1RUWK (DVW &RDVWR®\2EYV HAY/D WHRUWW LIRWANEKY (DWW
&RDVWDO 2EVHUYDWRU\

x 1DWLRQDO &RDVWDO (URVLRQ 5LVN 0DSSLQJ 1&(50 (QYLURQPHQW $JH

X 8QLWHG .LQJGRP +\GURJUDSKLF 2IILFH 8.+2 SXEOLVKHG &KDUWYV DQG
ZLWK FXUUHQW VWUHDP GDWD DQG

x 8. &OLPDWH 3URMHFWLRQV 8.&3 VHD OHYHO ULVH
OHW RHITERH

6 XPPDU\ RI &RQVXOWDWLRQ

YROORZLQJ VXEPLVVLRQ RI WKH QRQ VWDWXWRU\ 6FRSLQJ 5HSRUW LQ $S
UHVSHFWLYH FRQVXOWHHY DQG DGYLVHUV KDG WKH RSSRUWXQLW\ WR H[SL
RQ WKH SURSRVDO DQG ($5 VFRSH ZLWK WKRVH VSHFLILF WR WKH SK\VLF
FKDSWHU

'"HWDLOV RI WKH FRQVXOWDWLRQ SURFHVV DQG DVVRFLDWHG UHVSRQVHV D
DQG 6WDNHKROGHU (QJDJHPHQW

7TDEOH VXPPDULVHV FRQVXOWDWLRQ UHVSRQVHV UHFHLYHG IURP UHOI
FRQVXOWHHY LQ UHODWLRQ WR WKH SK\VLFDO HQYLURQPHQW IRU WKH 0DU
WKLV KDV EHHQ DGGUHVVHG LQ WKLY FKDSWHU
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(DVW
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&RXQFLO
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(DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW

&KDSWHU 3K\VLFDO (QYLURQPHQW

6FRSLQJ UHSRUW FRQVXOWDWLRQ

&RQVXO' &RQVXOWHH UHVSRQVH F +RZ DQG ZKHUH DGGUHVVHG

/IDQG DQG 6RLO

ORVW RI WKH SURSRVHG O
ZLWKLQ 7TKRUWRQORFK /RF
VLWH DQG DQ\ LPSDFWV R
EH FRQVLGHUHG $V WKLV
LV LQ WKH LQWHUWLGDO ]
ZLOO QRW EH DIIHFWHG ||
ZLOO EH FRPSDFWLRQ RU
PDFKLQHU\ WUDQVSRUWHC
EH FRQVLGHUHG

7KHUH LV DQ DUHD ZLWKL/(
ODQGIDOO DUHD QRW EHC
PDUN LGHQWLILHG E\ WKH
D 'HYHORSPHQW +LJK 5LV
VXUURXQGLQJV DUH /RZ 51
5HSRUW VKRXOG FRQVLGH
FRXOG DULVH IURP IRUPHU

&RDVWDO 3URFHVVHV

7KH 6FRSLQJ 5HSRUW GLV
SURFHVV XQGHU SDUW 3
SURFHVVHV $Q\ LPSDFW R
FRDVWDO SURFHVVHV DQG
EH FRQVLGHUHG ,Q DGGL
8.3 LQIRUPDWLRQ WR Z}
WKH 5HSRUW VKRXOG DOV
/IRWKLDQYTV 6KRUHOLQH 0D
SXEOLVKHG LQ ZKLFK L
$Q HOHFWURQLF FRS\ LV [
UHTXHVW 7KH 5HSRUW VK
DQG WR WKH "\QDPLF &RD\
QRWHG LQ WKH 5HSRUW

7KH 5HSRUW VKRXOG LQFC
KRZ WKH SURSRVDO ZLOO
LQWR DFFRXQW FRDVWDO
PRQLWRULQJ DQG PLWLJD
VKRXOG FRQVLGHU WKH S|
VXUJH ZDVKLQJ DZD\ WKH
H[SRVLQJ WKH FDEOH FRQ
VKRZ ZKDW PLWLJDWLRQ Z
VKRXOG WKLV RFEXU ,1 W|
Rl WKH VDQG RQ WKH EHD
FRQVLGHUHG D VLJQLILFD
LQIRUPDWLRQ :K\ EHDFKH
+ DQG WKHQ VXGGHQO\ UH
,QGHSHQGHQW _ 7KH ,QGH

‘DWHU

7KRUQWRQORFK LV D GHVI
%HDFK DQG WKH UHSRUW
DQ\ HIIHFWV RQ EDWKLQJ
5HSRUW QRWHV WKDW DFF
SROOXWDQWYV ZLOO EH FR
ZHOFRPHG

(PLVVLRQ RI SROOXWDQW\
7KH 5HSRUW VKRXOG LQFC
VKRZ WKDW FRQVLGHUDWI
WR DFFLGHQWDO UHOHDVE
FRQVWUXFWLRQ RU RSHUL
5HSRUW LQFOXGHV WKLV |
FRYHUV LPSDFWV WKDW D
DQG ZLOO QRW EH FRYHUFH
DOVR LQFOXGHG LQ 7DEOH
ZKLFK DSSHDUV WR EV Q

1R LQWHUWLGDO HIIHFWV DUH|DQWLFLSDWHG
ODULQH 6FKHPH GXH WR WKH XVH RI +'" DW WK
ODQGIDOOV DQG VR TKRUQWR|QORFK /RFDO
*HRGLYHMUWAVKDY QRW EHHQ FRQVLGHUHG
IXUWKHU LQ WKLV FKDSWHU

(DVW /RWKLDQYV 6KRUHOLQH ODQDJHPHQW 30
LQFOXGLQJ UHOHYDQW LQIRUFDWLRQ DQG JXL

EHHQ FRQVLGHUHG LQ 6HFWLRQ DQG
7KLV KDV EHHQ FRQVLGHUHG LQ 6HFWLRQ R
FKDSWHU

7KH LPSDFW RI VHGLPHQW GLVWXUEDQFH KDV
DSSUDLVHG ZKLFK LQFOXGHV FRQVLGHUDWLRC
HITHFWV RQ FRDVWDO EDWKLQJ ZDWHUV DV FR
6HFWLRQ RI WKLV FKDSWHU

OLWLIJDWLRQ PHDVXUHV IRU DFFLGHQWDO VSL!
I[IURP YHVVHOVY DUH LQFOXGHG| DV HPEHGGHG
PLWLIJDWLRQ FBHPWARKRILY KLY

FKDSWHU

7KLV LV DOVR DSSUDLVHG LQ 9ROXPH $SSHQ
)" $VVHVVPHQW



6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

&RQVXO' &RQVXOWHH UHVSRQVH F +RZ DQG ZKHUH DGGUHVVHG

FOHDU ZKHWKHU RU QRW \
LQFOXGHG $OWKRXJK WKL
KDSSHQ WKH HIITHFWV FRX
ZHUH WKH\ WR RFFXU 7KL
EH LQFOXGHG $ QRWH RI |
VKRZQ LQ $SSHQGL[ $ IRU
YHVVHOV VKRXOG DOVR Et

002 &RQVLGHUDWLRQ RI WKH | 7KLV FKDSWHU FRQVLGHUV WKH SRWHQWLDO F
H[SRVXUHY HYHQ LI WKH\ | H{TSRVXUH GXH WR LQVWDOODWLRQ DFWLYLWL
RFFXU VKRXOG EH SURYLG HURVLRQ SURFHVVHV LQ 6HFWILRQ &RQVLGI

Rl WKH LPSDFWV RI FDEOH H[SRVXUH LV DOVR
FRQVLGHUHG LQ &KDSWHU %HQWKLF (FRORJ

002 7KH UDWLRQDOH IRU VFRS 6HFWLRQ RI WKLV FKDSWHU H[SODLQV WKH
K\GURG\QDPLFV DQG LPSD EHKLQG VFRSLQJ RXW FKDQJHVY WR FRDVWDO
DQG FRDVWDO PRUSKRORJ PRUSKRORJ\ +RZHYHU LPSDFWV RQ
LQFOXGHG LQ (QYLURQPH( K\GURG\QDPLFV DQG WKH DVVRFLDWHG LPSDF)

5HSRUW RIIZVKRUH VHDEHG JHRPRUSKRORJ\ KDYH QRW |
VFRSHG RXW DQG DUH GLVFXVVHG LQ 6HFWLRC
002 $Q H[SODQDWLRQ RI ZKHW 6HFWLRQ H[SODLQV WKH UHTXLUHPHQW IRU

DQ\ SRVW FRQVWUXFWLRQ LQVWDOODWLRQ PRQLWRULQJ
FRDVWDO HURVLRQ VKRXO

HVSHFLDOO\ ZLWK UHJDUG

DURXQG FRQQHFWLRQ ZLW

VKRZ WKDW WKH VFKHPH Z

DIIHFW WKLV

7KH 5H 7DEOH IURP 6FRSLQJ 2IIVKRUH PRUSKRORJ\ LV FRQVLGHUHG LQ 6HF
:LOGOLI 'LVWXUEDQFH RI FRDVWDQ
7JUXVW | ODQGIDOO VLWHV RQ WKH

SURSRVHG ODQGIDOO PHW

DSSUDLVDO FDSWXUH WKH

LQVWDOODWLRQ RQ RIIVKI

LPSDFW RI VHDEHG SUHSD

LQVWDOODWLRQ RQ VDQG]|

'‘DWD *DSV DQG /LPLWDWLRQV

$ FRQVLGHUDEOH DPRXQW RI GDWD UHOHYDQW WR WKH PDULQH SK\VLFDC
SXEOLFO\ DYDLODEOH GDWD VRXUFHY VXSSOHPHQWHG ZLWK LQIRUPDWLRQ
6FKHPH LQFOXGLQJ GHWDLOHG EDWK\PHWULF JHRWHFKQLFDO DQG JHRSK
PRGHOOHG DQG HPSLULFDO GDWD IURP YDULRXV VRXUFHV KDYH EHHQ XV
DYDLODEOH GDWD FRYHU D UDQJH RI WLPH SHULRGVY WKH VSDWLDO FRYHU
WKDW VWDWLVWLFDO YDOXHVY UHODWLQJ WR WLGDO SURFHVVHV IRU H[DPS
QRW VHHQ DV D PDMRU OLPLWDWLRQ

%DVHOLQH &RQGLWLRQV

*HRPRUSKRORJ\ DQG 6HGLPHQWYV

ODULQH 6XUYH\V

SUHYLRXV \BW&GLH®D 536 FRQVROLGDWHG LQIRUPDWLRQ RQ JHRPRUSKRO
VHGLPHQWY EDVHG RQ KLJK UHVROXWLRQ EDWK\PHWU\ SXEOLVKHG JHROR

)XJUR KDV UHFHQWO\ FRPSOHWHG QHZ VXUYH\V )LJIJXUH ZKLFK LQFOXGF
)XJUR PXJUR E 7KH GDWD FROOHFWHG KDYH LQIRUPHG WKLV DSSU
7KH VXUYH\ VSOLW WKH PDULQH LQVWDOODWLRQ FRUULGRU LQWR WHQ VH
VHDEHG PRUSKRORJ\ VKDOORZ VHGLPHQW VWUXFWXUH EHQWKLF FKDUDFW
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ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

%DWK\PHWU\ DQG 6HDEHG )HDWXUHYV

7KLV VHFWLRQ SURYLGHV D VXPPDU\ RI WKH DQDO\VLV RI EDWK\PHWU\ DQG
SURYLGHG LQ )XJUR )XJUR E

$V VKRZQ LQ )LIXUH ZDWHU GHSWKV ZLWKLQ WKH VXUYH\ DUHD UDQJH
$VWURQRPLFDO 7LGH ZLWKLQ WKH QHDUVKRUH UHJLRQ DW 6HDKDP .3
ZLWKLQ D WURXJK EHWZHHQ VDQG ZDYHV EHWZHHQ .3 WR .3 7TKH V
ZHVW WR WKH QRUWK HDVW ZLWK DQ DYHUDJH JUDGLHQW RI f 7KH VXU
VDQGZDYHV DQG ERXOGHUV RQ WKH VHDEHG

$UHDV RI RXWFURSSLQJ EHGURFN KDYH EHHQ LGHQWLILHG SULPDULO\ FORV
LQ DUHDV EHWZHHQ .3 DQG .3 QHDU WKH 6FRWWLVK ODQGIDOO EHW
WKHQ EHWZHHQ .3 DQG .3 QHDU WKH (QJOLVK ODQGIDOO ORUH WI
LQ KHLJKW ZHUH DOVR LGHQWLILHG ZLWKLQ P RI WKH PDULQH LQVWDOO

7KH RIITVKRUH VHDEHG VHGLPHQWY L H VHDZDUG RI WKH P & FRQWRX
+RORFHQH YHQHHU RI VLOW\ ILQH WR PHGLXP VDQG ZLWK VKHOO IUDJPHQ
LGHQWLILHG SUHGRPLQDQWO\ EHWZHHQ .3 WR .3

5LSSOHVY DQG PHJDULSSOHYV ZHUH IRXQG WKURXJKRXW WKH VXUYH\ DUHD )
SUHGRPLQDQWO\ RULHQWHG LQ D QRUWK HDVW WR VRXWK ZHVW GLUHFWLF
GLUHFWLRQ LQ WKH VKDOORZHVW VHFWLRQV RI WKH VXUYH\ DUHD ZLWKLQ .

6DQGZDYHY ZHUH SUHVHQW LQ WKH GHHSHVW SDUW RI WKH VXUYH\ DUHD L
D QRUWK WR VRXWK GLUHFWLRQ EHWZHHQ .3 DQG .3 JLIXUH 7
DV\PPHWULFDO LQ SURILOH R BDMEKEZQY HKGIHQPKWKWRXS WHWR DSSUR[LPDWHO\
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

A

N

—G180000 Apprax. 200 m

JLIXUH 6HGLPHQW ULGJHV EHWZHHQ .3 DQG .3 VRXUFH )XJUR (L
6 XUYH\ 9RO XPH RI ,QWHJUDWHG *HRWHFKQLFDO DQG *HRSK\VLFDO 5H!:
Transition from sand waves o %

sand waves and meganpoles

— 5177800

- 6177800

YLIXUH 6DQG ZDYHV DQG PHJDULSSOHV EHWZHHQ .3 DQG .3 VR XL
/JLQN ODULQH 6XUYH\ 9ROXPH RI ,QWHJUDWHG *HRWHFKQLFDO DQG *HF
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

6HGLPHQW &KDUDFWHULVWLFYV
6FRWWLVK /DQGIDOO ,QWHUWLGDO

7KH LQWHUWLGDO VXUYH\ DUHD DW WKH 6FRWWLVK ODQGIDOO ZDV FKDUDF
VDQG ZLWK SHUFHQWDJH RI JUDYHO DQG VDQG 7DEOH SUHVH
FRPSRVLWLRQ DQG PHDQ SDUWLFOH VL]H IRU LQWHUWLGDO DQG VXEWLGI
GLVWULEXWLRQ 36' ZDV FODVVLILHG DV XQLPRGDO DQG V\PPHWULFDO DW
$00 WHVW VWDWLRQV ZHUH FODVVLILHG DV puVDQGY XQGHU WKH %ULWLV]
FODVVLILFDWLRQ /RQJ DQG KDG XQLPRGDO GLVWULEXWLRQV ZLWK
PHGLXP VDQG 7KH PHGLDQ VHGLPHQW SDUWLFOH VL]H ZDV EHWZHHQ -
—P DOO IDOOLQJ ZLWKLQ WKH PHGLXP VDQG UDQJH

oObULQH ,QVWDOODWLRQ &RUULGRU 6XEWLGDO

7KH VHGLPHQW DORQJ WKH PDULQH LQVWDOODWLRQ FRUULGRU ZDV JHC
FRPSULVLQJ YDU\LQJ SURSRUWLRQV RI JUDYHO VDQG DQG ILQHV ZLWK Y
UHVSRQVLEOH IRU WKH SDWWHUQ RI VHGLPHQW GLVWULEXWLRQ UHFRUGHC
DUHD O0XGG\ VDQG ZDV WKH PRVW IUHTXHQWO\ RFFXUULQJ VHGLPHQW W\SF

7KH VHGLPHQW KHWHURJHQHLW\ UHVXOWHG LQ VHYHQ VHGLPHQW FODVVH\
PRGLILHG FODVVLILFDWLRQ L H PXGG\VDQG VDQG JUDYHOO\ PXGG\ VDQ
VDQG\ JUDYHO DQG VDQG\ JUDYHO 6HGLPHQW DORQJ WKH VXUYH\ DUHD ZD!
VDQG FRQWHQW RI JLQHVY ZHUH UHFRUGHG DW DOO VWDWLRQV ZLWK
ILQHV WKH VLOW FRQWHQW ZDV FRQVLVWHQWO\ KLIJIKHU WKDQ WKH FOD\ F

$Q RYHUDOO SDWWHUQ RI LQFUHDVHG VHGLPHQW FRDUVHQHVYV DQG KHWH

6FRWWLVK ODQGIDOO DQG FHQWUDO VHFWLRQV )LJXUH ZLWK VHEWLRQ

VHGLPHQW FRDUVHQHVY VXEVHTXHQWO\ GHFUHDVHG VRXWKZDUGV ZLWK WK

/IRFDOLVHG DUHDV RI YHU\ FRDUVH VHGLPHQW RFFXUUHG ZLWKLQ WKH VF
WR .3 DQG WR OHVVHU GHJUHH EHWZHHQ .3 DQG .3

$ VRXWKZDUG SDWWHUQ RI LQFUHDVHG KHWHURJHQHLW\ ZDV LGHQWLILHG
WR .3 EHLQJ SUHGRPLQDQWO\ VDQG\ WKH FHQWUDO VHFWLRQV RI WKF
FRPSULVLQJ YDU\LQJ SURSRUWLRQV RI JUDYHO DQG PXG ZLWK WKH SURSRI
VHFWLRQV RI WKH VXUYH\ DUHD EHWZHHQ .3 DQG .3 YLIXUH KDY
PXG FRQWHQW

7TKHUH ZDV QR VHGLPHQW GLVWULEXWLRQDO SDWWHUQ DVVRFLDWHG ZLWK
RI WKH VHGLPHQW FKDUDFWHULVWLFV UDWKHU WKDQ GHSWK ,Q JHQHUDO

P WR P ZHUH FKDUDFWHULVHG E\ VDQG DQG PXGG\ VDQG WKRVH LQ GHI
FRPSULVLQJ YDU\LQJ SURSRUWLRQV RI VDQG JUDYHO DQG PXG

(QJOLVK /DQGIDOO ,QWHUWLGDO

7KH LOWHUWLGDO VXUYH\ DUHD DW WKH (QJOLVK ODQGIDOO ZDV UHODWL)
6FRWWLVK ODQGIDOO LQFOXGLQJ PRGHUDWHO\ ZHOO VRUWHG WR PRGHUDW
WR YHU\ SRRUO\ VRUWHG VDQG\ JUDYHO WKH FRDUVHQHVV RI ZKLFK UDQJI
7KH VHGLPHQW GLVWULEXWLRQ UDQJHG IURP XQLPRGDO WR SRO\PRGDO DC
VNHZHG 7KH VHGLPHQW IUDFWLRQDO FRPSRVLWLRQ LQGLFDWHG D FRDUVH
ZKHUHDV ILQHV ZHUH DEVHQW WKURXJKRXW WKH (QJOLVK ODQGIDOO LQWH

DQG UHVSHFWLYHO\ DFURVV WKH (QJOLVK ODQGIDOO LQWHUW
FODVVHV ZHUH LGHQWLILHG XQGHU WKH )RON %*6 PRGLILHG FODVVLILFD
WKUHH VWDWLRQV DQG pvDQGY W\SLILHG WZR VWDWLRQV 7KH PHDQ SDUW
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

7TDEOH 6HGLPHQW IUDFWLRQDO FRPSRVLWLRQ DQG SDUWLFOH VLI]H

7LGDO DUHD DQG VLWH JUDFWLRQDO FRPS )LQHV OHDQ
SDUWLFO

6FRWWLVK /DQGIDOO LQWHUWLGDO
ODULQH LQVWDOODWLRQ FRUULGRU VXEWLGDO

(QJOLVK /DQGIDOO LQWHUWLGDO

6XVSHQGHG 6HGLPHQW

7R DSSUDLVH WKH VFDOH RI SRWHQWLDO VHGLPHQW GLVWXUEDQFH SURFH\
WKH EDFNJURXQG VSDWLDO DQG WHPSRUDO YDULDWLRQV LQ VXVSHQGHG V
WKH ZDWHU FROXPQ DORQJ WKH PDULQH LQVWDOODWLRQ FRUULGRU 7KH
$TXDFXOWXUH 6FLHQFH &HIDV 6XVSHQGHG VHGLPHQW FOLPDWRORJLHV L
VSDWLDO GLVWULEXWLRQ RI DYHUDJH QRQ DOJDO 6XVSHQGHG 3DUWLFXOD!
IRU WKH PDMRULW\ RI WKH 8. FRQWLQHQWDO VKHOI 7KH GDLO\ LPDJHV

ZHUH DYHUDJHG PRQWKO\ PHDQV IRU WKH \HDUV ZKLFK ZHUl
FOLPDWRORJLFDO DYHUDJH )LJXUH DV ZHOO DV FOLPDWRORJLFDO PRQ'

7KH ODUJHVW SOXPH FRQFHOQWUDWLRQVY DUH DVVRFLDWHG ZLWK ODUJH UL
(VWXDU\ 6HYHUQ (VWXDU\ DQG /LYHUSRRO %D\ ZKHUH WKH PHDQ YDOXHYV |
RI VXVSHQGHG VHGLPHQW LQ WKH VXPPHU DUH JHQHUDOO\ ORZ LQ RIIVKRL
ZLQWHU VXVSHQGHG VHGLPHQW GLVWULEXWLRQ VKRZV D VLPLODU SDW
FROQFHOQWUDWLRQV DUH KLJKHU )LJXUH %DVHG RQ WKH GDWD SUHVHQ
FOLPDWRORJLHY DURXQG WKH 8. WKH DQQXDO DYHUDJHG 630 DVVRFL
KDV EHHQ HVWLPDWHG DV DSSUR[LPDWHO\ PJ O WR PJO +LJKHU OHYHO)
ZLWKLQ WKH QHDUVKRUH ODQGIDOO DUHDV 7KH PDLQ IHDWXUH RI WKH VH(
ZLQWHU GDWD LV WKH SOXPH OLNH IHDWXUH LQ WKH VXVSHQGHG VHGLPHQ
HIWHQGLQJ LQ D QRUWK HDVWHUO\ GLUHFWLRQ DFURVV WKH 1RUWK 6HD VW
SOXPH OLNH IHDWXUH LV FRQILQHG ZLWKLQ WKH 6RXWKHUQ 1RUWK 6HD UH
RQ WKH PDULQH LQVWDOODWLRQ FRUULGRU

$QDO\VLV RI DYHUDJHG WLPH VHULHY GDWD LGHQWLILHG DQ LQFUHDVLQJ W
1RUWKHUQ 1RUWK 6HD UHJLRQV 7KLV ORQJ WHUP FKDQJH PD\ EH FDXVHG
FKDQJHV WR ODQG XVH DQG ULYHU PDQDJHPHQW GUDLQLQJ RI ZHWODQGV

0D\
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

6HGLPHQW TXDOLW\

$Q\ VHGLPHQW ERXQG FRQWDPLQDQWY VXFK DV KHDY\ PHWDOV RI K\GUR
GLVWXUEHG E\ WKH ODULQH 6FKHPH ZKLFK ZRXOG WKHQ KDYH WKH SRWHQV
EHQWKLF HFRORJ\

,Q WKH DEVHQFH Rl (QYLURQPHQWDO 4XDOLW\ 6WDQGDUGV IRU LQ VLWX

(QYLURQPHQW )LVKHULHV DQG $TXDFXOWXUH 6FLHQFH &HIDV &KHPLFDO $
2UJDQLVDWLRQ SHYLHZHG YDOXHV KDYH EHHQ XVHG WR KHOS L
‘R( DSSURDFK 7KHVH YDOXHV DUH XVHG LQ FRQMXQFWLRQ ZLWK D UDQJF
PDNH PDQDJHPHQW GHFLVLRQV UHJDUGLQJ WKH IDWH Rl GUHGJHG PDWHULEL
FULWHULD EXW WULJJHUV IRU IXUWKHU DVVHVVPHQW ,Q JHQHUDO FRQWCE
DFWLRQ OHYHO DUH RI QR FRQFHUQ DQG DUH XQOLNHO\ WR LQIOXHQFH W
PDWHULDO ZLWK FRQWDPLQDQW OHYHOV DERYH DFWLRQ OHYHO LV JHQC
GLVSRVDO 'UHGJHG PDWHULDO ZLWK FRQWDPLQDQW OHYHOV EHWZHHQ D
FRQVLGHUDWLRQ DQG WHVWLQJ EHIRUH D GHFLVLRQ FDQ EH PDGH $FWLRQ
LQ DVVHVVPHQWYV Rl VHGLPHQW FRQWDPLQDWLRQ LQ QRQ GUHGJLQJ DFWLY

B3URMHFW VSHFLILF VHGLPHQW FKHPLVWU\ DQDO\VLY IRXQG DOO KHDY\ PHW
ORZ FRQFHQWUDWLRQV ZLWK WKH H[FHSWLRQ RI D VPDOO QXPEHU RI VWD
PRUH Rl WKH IROORZLQJ PHWDOV + DUVHQLF QLFNHO FKURPLXP DQG OHD

WKUHVKROG )XJUR E 1R KHDY\ PHWDO FRQFHQWUDWLRQV H[FHHGH
FRQFHQWUDWLRQV ZHUH ZLWKLQ EDFNJURXQG OHYHOV UHSRUWHG IURP D 0
JLUWK Rl )RUWK DQG D &0OHDQ 6DIH 6HDV (QYLURQPHQWDO ORQLWRULQJ
7\QH 7HHV )XJUR E LQGLFDWLQJ WKDW WKHVH OHYHOV RI FRQWDPLQG
VHGLPHQWYV

7KHUH ZHUH QR VWDWLRQV ZLWK OHYHOV RI K\GURFDUERQV DERYH TXDOL\
RI &DQDGLDQ 3(/ WKUHVKROGY &DQDGLDQ VHGLPHQW TXDOLW\ JXLGHOLQH
WKH (QYLURQPHQW H[FHHGHG IRU 3%+V WKRXJK WKLV ZDV OLPLWHG

7KH FRQFHQWUDWLRQ RI WKH KHDY\ PHWDOVY DUVHQLF FKURPLXP QLF
WKLV VWDWLRQ EXW ZHUH EHORZ &HIDV $FWLRQ /HYHO

&RQWDPLQDQWY DUH JHQHUDOO\ DVVRFLDWHG ZLWK ILQHU PDWHULDO VXF
ZLWKLQ WKH PRVWO\ FRDUVH VHGLPHQWYV IRXQG ZLWKLQ WKH PDULQH LQVV
GR RFFXU WKH SRWHQWLDO IRU PRELOLVDWLRQ RI FRQWDPLQDQWY LV OLF
RI WKH VHGLPHQWY WKHPVHOYHY ZLOO EH OLPLWHG

OHWRFHDQ &RQGLWLRQV

'‘DWD 6RXUFHYV

'HWDLOV RI PHWRFHDQ FRQGLWLRQV DORQJ WKH PDULQH LQVWDOODWL
HOQOYLURQPHQWDO DSSUDLVDO 7KH SK\VWLFDO HQYLURQPHQW YDULHV DV D
LQVWDOODWLRQ FRUULGRU 7R FRYHU WKH UDQJH RI FRQGLWLRQV PHWRFH
EHHQ LGHQWLILHG DQG OLVWHG LQ 7DEOH DQG )LIXUH 7KH $WODV RI
HM7KH $WODVY $%3PHU SURYLGHV D JRRG LQGLFDWLRQ RI WKH K\GURG\QTL
P& DQG RIITVKRUH UHJLRQV RI WKH PDULQH LQVWDOODWLRQ FRUULGRU 7K
ZLWK GDWD IURP LQGHSHQGHQW VRXUFHV VXFK DV SUHGLFWLRQV PDGH XV
$GPLUDOW\ &KDUWV DQG PHDVXUHG GDWDVHWY IURP WKH %2'& %ULWLVK
ORFDWLRQYVY DGMDFHQW WR WKH ODULQH 6FKHPH

ORGHOOHG ZDYH DQG ZLQG FRQGLWLRQV DW WKUHH ORFDWLRQV ZHUH H
OHGLXP UDQJH :HDWKHU )RUHFDVW PRGHO (&0:) 7LPH VHULHYV GDWD IRU
REWDLQHG IRU \HDUV ZLWK WKH 7RUQHVYV ZDYH EXR\ FORVH WR WKH 6F
DQG :KLWE\ EXR\V WR WKH QRUWK DQG VRXWK RI WKH (QJOLVK ODQGIDOO
ZHUH H[WUDFWHG DW ORFDWLRQV QHDU WKH 6FRWWLVK DQG (QJOLVK OD
&RDVWDO )ORRG %RXQGDU\ &)% GDWDVHW
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW

0DULQH 6FKHPH &KDSWHU  3K\VLFDO (QYLURQPHQW
7TDEOH OHWRFHDQ GDWD VRXUFHV

SDUDPHWHU 6RXUFH /IRFDWLRQ VHH )LIJXUH

7LGH OHYHOV $GPLUDOW\ &KDUW 7RWDO7LGH 'XQEDU 6HDKDP
([ WUHPH VHD OHYHOV &) % 7TKRUQWRQORFK 6HDKDP

sGPLUDOW\ &kDUW 7RWDQ7B&H * 61 7 81 8

$WODV RI 8. PDULQH L(FQ\BH%PE‘)}(?H(V/ &

7LGDO FXUUHQWYV UHVRXUEHV

%2'& %2'& %2'& %2'&

%2'&
'LQG (&0:) 0 $ (/ % (/I &
:DYH EXR\ 7TRUQHVYVY 1HZELJJLQ :KLWE\
:DYHV
(&0:) / $ (I % (I &

BoeDCO3

BoDc04
Tornessy T8

BoDCO2

JLIXUH OHWRFHDQ GDWD VLWHYV EDFNJURXQG LPDJH VRXUFH *RRJOH (L
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW

ODULQH 6FKHPH &KDSWHU  3K\VLFDO (QYLURQPHQW
7TLGHV
7LGH OHYHO VWDWLVWLFV 7DEOH DW 'XQEDU DQG 6HDKDP KDYH EHH(

7TRWDO7LGH VRIWZDUH 'XQEDU LV DSSUR[LPDWHO\ NP ITURP WKH 6FRWWLYV
(QJOLVK ODQGIDOO LV QRUWK Rl 6HDKDP KDUERXWFURKWDINERDIHRIDUH VHPL G
P P IRU VSULQJ WLGDO UDQJH DQG P IRU QHDS WLGDO UDQJH 7KH

1HZO\Q 2'1 LV P DW 'XQEDU DQG P DW 6HDKDP UHODWLYH WR ORF

JRU WKH RITVKRUH VHFWLRQV L H VHDZDUG RI WKH P & GHSWK FRQWRXU
WKH PHDQ VSULQJ WLGDO UDQJH GHFUHDVHV VWHDGLO\ DORQJ WKH FRD\

UHGXFLQJ IURP RYHU P QHDU WKH (QJOLVK ODQGIDOO WR DSSUR[LPDWH
7TDEOH 7L,GDO OHYHO VWDWLVWLFV P2'1

+$7

0+:6

0+:1

0/:1

0/:6

1$7

7TDEOH 70.GDO UDQJHV P

7LGDO 30DQH OHDQ 6SULQJ | OHDQ 1HDS 5

TKRUQWRQORFK
(O $
(0O %
(0 &
6HDKDP
ORFDWLRQV) VIKRIAH) LQ
(I WUHPH 6HD /HYHOV

(( WUHPH VHD OHYHOV LQFOXGH FRQWULEXWLRQV IURP WLGHV VWRUP VX!
FRPELQHG ZLWK VWURQJ ZLQGY DQG VWRUP ZDYHV PD\ KDYH VLJQLILFDQW
WKH VWDELOLW\ RI EHDFKHVY DQG GXQHVYV 7KH H[WUHPH YDOXHV DW WKH
DYDLODEOH IURP WKH (QYLURQPHQW $JHQF\TV &RDVWDO J)ORRGLQJ %RXQGL
EHHQ GHYHORSHG WR LQIRUP ZRUN DURXQG WKH FRDVW UDQJLQJ IURP FRD
VWUDWHILF SODQQLQJ DQG IORRG ULVN DVVHVVPHQWY ([WUHPH VHD OHY
UHWXUQ SHULRGY DUH VXPPDULVHG LQ 7DEOH 6HD OHYHO ULVH IURP
LQFOXGHG LQ WKH H{[WUHPH VHD OHYHOV SURYLGHG IRU DQG DVVXF

7TDEOH ((IWUHPH VHD OHYHOV DW 6FRWWLVK DQG (QJOLVK ODQGIDOOV P
U

(QJOLVK /DQGIDOO 6FRWWLVK /DQGIDOO
e S I I
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

7LGDO &XUUHQWYV

,Q 7KH $wODV $%3PHU WLGDO VWUHDPVY ZHUH PRGHOOHG IRU GLIITHUHQW
WLGDO FXUUHQW GDWD SUHVHQWHG LV EDVHG RQ LQIRUPDWLRQ IURP D OI
GHSWK 7DEOH SURYLGHV WKH VSULQJ DQG QHDS SHDN IORZ VSHHGYV IRU
& ORFDWHG DW WKH QRUWK FHQWUDO DQG VRXWK RI PDULQH LQVWDOODW
VSHHGV DUH PV IRUD PHDQ QHDS WLGH DQG PV IRUDPHDQ VSULQ

7KH $WODV SUHVHQWYVY WKH WLGDO H[FXUVLRQ HOOLSVHV DV VKRZQ LQ )LJX
QHW KRUL]JRQWDO GLVWDQFH WUDYHOOHG E\ D ZDWHU SDUWLFOH IURP ORZ
XVHG WR GHVFULEH WKH PRYHPHQW RI IOXLG SDUWLFOHV LQ WKH VHD GX
OHQJWKYV DUH HVWLPDWHG E\ VFDOLQJ IURP ILIJIXUHV SURYLGHG LQ 7KH $W
WKH 6FRWWLVK DQG NP WR NP DW WKH (QJOLVK ODQGIDOOV UHVSHFWL)
WKH PDULQH LQVWDOODWLRQ FRUULGRU YDU\ IURP NP WR NP 7KH $WO
SUHGRPLQDQW GLUHFWLRQ IRU WLGDO FXUUHQWY LV DOLJQHG ZLWK D VRX
LOQVWDOODWLRQ FRUULGRU LQ 6FRWWLVK DQG (QJOLVK DUHDYV

7KH $GPLUDOW\ 7TRWDO7LGH VRIWZDUH KDV EHHQ XVHG WR SUHGLFW WKH D)
D FRPSOHWH WLGDO F\FOH IURP VL[ KRXUV EHIRUH WKH WLPH Rl KLJK ZDWH
DUH JLYHQ FRYHULQJ ERWK VSULQJ DQG QHDS WLGHV 6L[ ORFDWLRQV LQ
LGHQWLILHG L H 61 -61 ' DV JLYHQ LQ 7DEOH DQG )LIJXUH 3HDN F
DQG PV ZHUH SUHGLFWHG IRU QHDS DQG VSULQJ WLGHV UHVSHFWLYHC

7LGDO FXUUHQW PHDVXUHPHQWY ZHUH FROOHFWHG DW IRXUXQORFDWLRQV ¢

IURP WKH %2'& GDWDEDVH GXH WR WKHLU FORVH SUR[LPLW\ WR WKH PD
VHULHY GDWD ZHUH DQDO\VHG WR DSSUDLVH SHDN FXUUHQWY GXULQJ WKH
YDOXH RI PV UHFRUGHG GXULQJ D SHULRG RI VSULQJ WLGHYV

7KH DERYH GDWDVHWY SURYLGHG DQ RYHUYLHZ RI WKH WLGDO FXUUHQW |
LOQVWDOODWLRQ FRUULGRU &XUUHQW VSHHGVY LQ WKH FHQWUDO VHFWLRQ
SHDN FXUUHQWYV RI PV RQDPHDQ VSULQJ WLGH 7KH SHDN FXUUHQW RC(
GLVWDQFH IURP WKH FRDVW ZLWK GHSWK DYHUDJHG VSHHGY LQFUHDVLQJ
PRUH WKDQ PV QHDU WKH PLG SRLQW RI WKH PDULQH LQVWDOODWLRQ

2EVHUYHG DQG PRGHOOHG FXUUHQWY LQGLFDWH WKDW IORRG VRXWKZDUC
WKDQ HEE QRUWKZDUGV FXUUHQWYV )LJXUH 7KLV DV\PPHWU\ LQ WKH V
VHGLPHQW WUDQVSRUW LQ WKH GLUHFWLRQ RI WKH IORRG FXUUHQWYV IRU
DOWKRXJK WKLV SURFHVV KDV EHHQ REVHUYHG WR UHYHUVH XQGHU VRXYV
FXUUHQWY DUH UHVSRQVLEOH IRU WKH QHW VRXWKHUO\ GULIW ZKLFK ZLO(
VHGLPHQW IUDFWLRQV L H FOD\ VLOW FDUULHG LQ VXVSHQVLRQ
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6FRWODQG (QJODQG *UHHQ /LQN (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

7TDEOH 7LGDO FXUUHQW VSHHG P V

/IRFDWLRQ 6SULQJ 3HDN )ORZ 1HDS 3HDN )ORZ P V

(1 s
( %
( &
61 -
61 +
61 $
61 =
61 +
61
%2'&
%2'&
%2'&
%2'&
6HH ORFDWLRQ LQ LOOXVWUDWHG LQ )LIJXUH

6FRWWLVK

(QJOLVK /IDQGIDOO
J)LIXUH 7LGDO H[FXUVLRQ HOOLSVHV VRXUFH $%3PHU

0D\



6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

J)LIXUH 6FKHPDWLF GLDJUDP RI FLUFXODWLRQ LQ 1RUWK 6HD VRXUFH (
ODNLQJ WKH (XURSHDQ )LVKHULHV (FRV\VWHP 30DQ 2SHUDWLRQDO

'DYHV DQG :LQGV

:DYH UHJLPH DORQJ WKH PDULQH LQVWDOODWLRQ FRUULGRU LQFOXGHYV ER
WKH 1RUWK 6HD DQG ORFDOO\6WORQYD WIHEG Y LIQ®G WRMHWUWK 6HD FDQ RFFX
KHLIJKWYVY YDU\LQJ JUHDWO\ GXH WR IHWFK OLPLWDWLRQV DQG ZDWHU GHSW
KHLIKW SHULRG DQG GLUHFWLRQ DQG ZLQG GDWD VSHHG DQG GLUHFWLI
LQVWDOODWLRQ FRUULGRU ZHUH H[WUDFWHG IURP D JOREDO PRGHO RSHUI
UDQJH :HDWKHU )RUHFDVWYV (&Q/ W DY D L/ODEOH DW

DW .3 .3 DQG .3 7KH ZDYH DQG ZLQG GDWD LQ 7DEOH V K
KHLIKWY DORQJ WKH PDULQH LQVWDOODWLRQ FRUULGRU DUH LQ WKH UDQ.
GHFUHDVLQJ WRZDUGV WKH VRXWK DSSURDFKLQJ WKH (QJOLVK ODQGIDOO
PV DQG PV DORQJ WKH PDULQH LQVWDOODWLRQ FRUULGRU

7KH H{ZWUDFWHG GDWD VKRZ WKH VWURQJ VHDVRQDO YDULDELOLW\ RI ZDYH
ZDYHV DQG VWURQJHU ZLQG SUHVHQW LQ WKH ZLQWHU )LJXUH VKRZV ZD
LQVWDOODWLRQ FRUULGRU 7KH GLUHFWLRQDO UHVROXWLRQ LQ HDFK ZDY
VKRZV WKDW WKH SUHYDLOLQJ ZDYHV FRPH IURP WKH QRUWK DQG QRUWK
ZLGHU GLVWULEXWLRQ RI FRQGLWLRQV ZLWK WKH VWURQJHVW ZLQGV IURP

:DYH FRQGLWLRQV DW 7TRUQHVY 3RZHU 6WDWLRQ ZHUH REWDLQHG IURP WKH
FORVH WR WKH 6FRWWLVK ODQGIDOO 7KH WLPH VHULHVY GDWD FRYHUV WKH
DW PLQ LQWHUYDOV 7KH ZDYH SDUDPHWHUV SURYLGHG LQFOXGH VLJ
DQG GLUHFWLRQ 7KH ZDYH EXR\ LV DSSUR[LPDWHO\ NP QRUWK RI WKH 6FI
P 7KH SUHGRPLQDQW ZDYHV DSSURDFKLQJ WKH 6FRWWLVK ODQGIDOO DUH
KHLIJKW LV P 7KH UHFRUGHG PD[LPXP ZDYH KHLJKW LV P ZLWK 7S

7KH 1DWLRQDO 1HWZRUN RI 5HJLRQDO &RDVWDO ORQLWRULQJ 3URJUDPPHYV
QHWZRUN ZKLFK FRQFHQWUDWHY RQ PHDVXUHPHQWY LQ VKDOORZ ZDWHU

SURYLGHYV PHDVXUHG ZDYH GDWD DW 1HZELJJLQ DQG :KLWE\ )LIJXUH Zl
WKH (QJOLVK ODQGIDOO UHVSHFWLYHO\ :DYH SDUDPHWHUV ZHUH UHFRU!
'‘DWDZHOO 'LUHFWLRQDO :DYHULGHU ON ,,, EXR\ GHSOR\HG LQ D ZDWHU C

$YHUDJH DQQXDO ZDYH KHLJKWV DUH P DW 1HZELJJLQ DQG P DW
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6FRWODQG (QJODQG *UHHQ /LQN (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

DYHUDJH VLJQLILFDQW ZDYH KHLJKWYV RFFXU LQ ZLQWHU 7KH RQH \HDU HJ\

P DW 1HZELJJLQ ULVLQJ WR P DW :KLWE\ 7KH ZDYH URVH )LJXUH VK
FRPH IURP WKH QRUWK HDVW VHFWRU

7TDEOH :DYH FOLPDWHYV +V P DQG ZLQG VSHHG P V
7TRUQHVYV +V
+V

(T
:LQG 6SHHG

+V

( %
'LQG 6SHHG

1HZELJJLQ +V

+V
(I &
'LQG 6SHHG

:KLWE\ +V
ORFDWLRQV RUGHUHG QRUWK WR VRXWK DV LOOXVWUDWHG LQ )LIXUH

J)LIXUH :DYH DQG ZLQG URVHYV
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6FRWODQG (QJODQG *UHHQ /LQN (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

YLIXUH ':DYH URVHV DW D 1HZELJJLQ DQG E :KLWE\ VRXUFH 115&03
1IHWZRUN $QQXDO 5HSRUW

:DWHU 4XDOLW\
6FRWWLVK /DQGIDOO

7KH :DWHU (QYLURQPHQW DQG :DWHU 6HUYLFHV 6FRWODQG 6FRWWLVK |
GHVLIQHG WR SURWHFW WKH ZDWHU HQYLURQPHQW E\ SUHYHQWLQJ GHYV
DTXDWLF HFRV\VWHPYV SURPRWLQJ VXVWDLQDEOH ZDWHU XVH DQG UHGXI
ERGLHY DUH WKH 6FRWWLVK OLQLVWHUY DQG 6(3%

7KH (DVW /RWKLDQ FRDVW LV FRQVLGHUHG WR EH QDWLRQDOO\ LPSRUWDQW
WRXULVP DVVHW 7KHUH DUH QLQH GHVLIJQDWHG EDWKLQJ ZDWHUV LQ V
<HOORZFUDLJ 1RUWK %HUZLFN %D\ 1RUWK %HUZLFN OLOVH\ %D\ %HOKD"
7TKRUQWRQORFK $ SURJUDPPH RI PRQLWRULQJ DQG ZDWHU FODVVLILFDWLR
DV SDUW RI WKH :)' DQG :(:66$% UHTXLUHPHQWY 7KH PRVW UHFHQW FODVV
6(3% DWW U)W DRH2DRUN QVUHFWLYH @)
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

FODVVLILFDWLRQ GDWD VKRZV WKDW WKH QHDUVKRUH DQG ODQGIDOO
HP*RRGY FDWHJRU\ IRU FODVVLILFDWLRQ RI WKH ZDWHUERG\

(QJOLVK /DQGIDOO

‘DWHU TXDOLW\ DW GHVLJQDWHG EDWKLQJ ZDWHU VLWHV LQ (QJODQG LV
(QRLURIQ FHQ W $IH®FA\VFODVVLILFDWLRQ GDWI
LQGLFDWHY WKDW WKH pu%DWKLQJ :DWHUY QHDU WKH ODQGIDOO DW 6HDKLE
FDWHEPWHG RQ PHDVXUHPHQWYV
YXWXUH %DVHOLQH &RQGLWLRQ

&OLPDWH &KDQJH

‘XH WR QDWXUDO F\FOHV DQG JOREDO ZDUPLQJ WKH EDVHOLQH HQYLURQP!
RI FKDQJH RYHU WLPH ZLWK RU ZLWKRXW WKH ODULQH 6FKHPH LQ SODFH

6HD /HYHO 5LVH

7KH 8. &OLPDWH &KDQJH 3URMHFWLRQV 8.&3 SURYLGHV WKH PRVW XS
WKH FOLPDWH PD\ FKDQJH XS WR DQG SRVW 6HD OHYHO ULVH GDWI
GRZQORDGHG IURP WKH 8.&3 ZHEVLWH 8. OHW2IILFH

KR URLQIG LY IGX'D ORIV XG

VTXDUHV 7KH 5&3 VFHQDULR LV D IXWXUH VFHQDULR ZKHUH JUHHQKRXVF

XQPLWLIJDWHG 7KHVH EHVW HVWLPDWHV VXJJHVW D JOREDO DYHUDJH W

FRPSDUHG WR WKH SUH LQGXVWULDO SHWKLHRGFHRW WYOKHFD&BH WHH QBIY HRO U L

LV P (QJOLVK ODQGIDOO DQG P 6FRWWLVK ODQGIDOO LQ D
OLIH Rl WKH ODULQH 6FKHPH

7LGHYVY DQG :DWHU /HYHOV

((WUHPH ZDWHU OHYHOV DUH H[SHFWHG WR LQFUHDVH LQ WHUPV RI VWRUP
OHYHO ULVH RYHU WKH OLIHWLPH RI WKH ODULQH 6FKHPH ([WUHPH VHD O
GHVLJQ OLIH IRU LQ LQ DQG LQ UHWXUQ SHULRGY DUH VXPPDUL\
WLGDO UDQJH DERXW WKH QHZ PHDQ OHYHO DQG WLGDO FXUUHQWY DUH X
UHODWLYHO\ VPDOO LQFUHDVHYV LQ ZDWHU OHYHO

'LQG DQG :DYH

&KDQJHV LQ IXWXUH ZLQG DQG ZDYH FRQGLWLRQV DUH SURYLGHG LQ H)ORF
$OORZDQFHVY (QYLURQPHQW $JHQF\ 7KH JXLGDQFH VWDWHY WKDW
VKRXOG EH LQFUHDVHG E\ EHWZHHQ DQG DQG E\ IRU WKH SHULI

$ ULVH LQ VHD OHYHO DQG LQFUHDVHG VWRUPLQHVY PD\ DOORZ ODUJHU ZD
WR UHDFK WKH FRDVW LQ FHUWDLQ FRQGLWLRQV DQG FRQVHTXHQWO\ ZLOO
GHSWK SDWWHUQV DQG DIIHFW WKH HTXLOLEULXP SRVLWLRQ RI FRDVWDO

6HGLPHQW &KDUDFWHULVWLFV

&OLPDWH FKDQJH LV QRW H[SHFWHG WR KDYH DQ\ HIIHFW RQ FRPSRVLWL
PHDVXUDEOH LQIOXHQFH RQ WKH GLVWULEXWLRQ RI VHDEHG VHGLPHQWYV

:DWHU 4XDOLW\

7KH QHDUVKRUH DUHDVY FORVH WR WKH 6FRWWLVK DQG (QJOLVK ODQGIDOO\
WLV FRQVLGHUHG WKDW WKLV ZLOO UHPDLQ DV WKH IXWXUH EDVHOLQH

&RDVWDO 3URFHVVHYV

6FRWWLVK /DQGIDOO

7KH 6FRWWLVK ODQGIDOO LV FKDUDFWHULVHG DV KDYLQJ D VPRRWK VDQG)
/IRWKLDQ FRDVWOLQH 7KH LOQOWHUWLGDO DUHD EHWZHHQ 0+:6 DQG 0/:6 H[WH
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH &KDSWHU 3K\VLFDO (QYLURQPHQW

6KRUHOLQH ODQDJHPHQW 30DQ 603 %DEWLH *URXS DQG $%3 IRU WK
RXW D VWUDWHJ\ IRU FRDVWDO PDQDJHPHQW WDNLQJ DFFRXQW RI QDW
LQIOXHQFHV 7KH 603 SURYLGHV WKH SUHIHUUHG RSWLRQ IRU FRDVWDO GHI
7KH (DVW /RWKLDQ VKRUH ZDV GLYLGHG LQWR FRDVWDO 3URFHVV 8QLWYV
7KRUQWRQORFK 38 DQG PRUH VSHFLILFDOO\ ZLWKLQ WKH 08 ODQDJHPHQW

7KH FRDVWOLQH LV SUHGRPLQDQWO\ URFN\ ZLWK D VDQG\ IRUHVKRUH ED
ZDYH GLUHFWLRQV IRU WKLV VWUHWFK RI WKH FRDVW DUH IURP D VHFWRL
WUDQVSRUW IURP HDVW DQG ZHVW 7KH p'\QDPLF &RDVWY LQWHUDFWLYH
&RDVW Q G SURYLGH GHWDLOV RI KLVWRULFDO VKRUHOLQH FKDQJH DW 7
FRDVWOLQH LV FXUUHQWO\ VWDEOH

1R VLIQLILFDQW HURVLRQ DFFUHWLRQ KDV EHHQ REVHUYHG DW WKH
PDQDJHPHQW RSWLRQ IRU WKH FRDVWOLQH DW WKH 6FRWWLVK ODQGIDOC
,QWHUYHQWLRQY OLNHO\ WR LQYROYH PRQLWRULQJ DQG UHDFWLYH PDLQ
ORQJ WHUP D VORZ UDWH RI FRDVWDO HURVLRQ PD\ UHVXOW LQ VRPH IXUW
6FRWWLVK ODQGIDOO VLWH DQG WKH HYLGHQFH VXJIJHVWY WKDW WKH UDV
WKHUHIRUH EH OLPLWHG IXWXUH FKDQJH WR WKH VKRUHOLQH SRVLWLRQ

DVVXPHG D ZRUVW FDVH HURVLRQ UDWH RI P \HDU DORQJ WKLV SDUW F
HURVLRQ RYHU D \HDU SHULRG

(QJOLVK /DQGIDOO

7KH (QJOLVK ODQGIDOO LV FKDUDFWHULVHG E\ VDQG\ EHDFKHV DQG FOLIIV
ZKLFK UHDFKHVY WKH EDVH RI WKH FOLIIV DW KLJK WLGH (URVLRQ E\ WKH
WKH VHDEHG LQ WKH DUHD IURQWLQJ WKH FOLII KDYLQJ D GH VWDELOLVLQ

$V RIIVKRUH ZDYHV WUDQVIHU IURP WKH GHHS ZDWHU WR VKDOORZHU FRD)
RI WKH PDULQH LQVWDOODWLRQ FRUULGRU WR WKH ODQGIDOO VHYHUDO
UHVXOW GXH WR WKH LOWHUDFWLRQV EHWZHHQ WKH GHHS ZDWHU ZDYH'
PRGLILFDWLRQV SURGXFLQJ VKDOORZ ZDWHU ZDYHVY 7KHVH SK\VLFDO puzDY
VKRDOLQJ UHIUDFWLRQ EU