5(3257

$7(56 + (

watershed center

&)
Z
<
L
-
LL
L
-

7+ (
\

2)

6737




7DEOH RI &RQWHQWYV

$FNQRZOHGJHPHQWYV

SHSRUW 2YHUYLHZ

.H\ "HILQLWLRQV

$GDSWLYH ODQDJHPHQW 3URFHVYV

ORQLWRULQJ

/JRQJ 7THUP ORQLWRULQJ

'LVFUHWH ORQLWRULQJ
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‘H WKDQN RXU FRUH IXQGLQJ SDUWDW B\R WWKLIEW H DG RIXW & HW &HRXRD
&LW\ Rl /RQJPRQW &RORUDGR :DW HUH & RIQW HDOHDV)L B Q UWRBWE KL S
'LVWULFW DQG 6W 9UDLQ /HIW +DQG :HDVERXNOS&ERQVNHYWR FN [W MQC
JUDWLWXGH IRU WKH WLPH HQHUJ\KDVHWYH\DGRBQWQWEKXW HD WA
ODQDJHPHQW 3URFHVV

7KDQN \RX WR RXU ILHOG FRQWUD FE\HROU'G HBD®Y BK WS DHOOD R G VW
IURP WKH 8QLYHUVLW\ Rl &RORUDGR Wb RD G/HW DD @/ L6AEHK FDR)AS FEIR LV
FROOHFWLRQ DQDO\VLVY DQG LQWHUSUHWDWLRQ

$GGLWLRQDOO\ WKDQN \RX WR WKHWXHLRURRKY X\QWEHNHHKRG G/H B Y IO
WKH $GDSWLYH ODQDJHPHQW 3URFHVOLSWHWEGLEHOSBWLQJ JURXSV D

Boulder County**

City of Boulder**

City of Longmont**

Colorado Water Conservation Board**
Keep it Clean Partnership**

Mile High Flood District®*

St. Vrain and Left Hand Water Conservancy
District**

Audubon Society
Boulder County Nature Association

Boulder Watershed Collective

Citizen Science Soil Health Project

City of Lafayette
City of Louisville

Colorado Department of Public Health and
Enviranment

Colorado Forest Restoration Institute
Colorado Parks and Wildlife

Left Hand Water District

Lyons Ecology Board

Mational Ecological Observatory MNetwork

Niwot Ridge Long Term Ecological Research
Station

Rocky Mountain Conservancy

Rocky Mountain National Park

Town of Superior

Trout Unlimited — Boulder Flycasters

Trout Unlimited = National

Trout Unlimited = 5t. Vrain Anglers

United States Geological Survey

USDA - Forest Service

USDA — Natural Resources Conservation Service
USFWS 5t. Vrain Site Conservation Team

**Partners that provided funding
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KR LV WKLV UHSRUW IRU"

7KH /HIW +DQG :DWHUVKHG &HQWHUYHORBHGYWHKGV&HRSRHUN GRIU GL
DFURVV %RXOGHU &RXQW\ LQFOXGLQJ DWRXHBYQBQNUVRQPHEG WML
DQG LQWHUHVWHG SXEOLF $V VXPKR WRK YIRDORKIQW KLFL H & B R UWR LI
LQFOXGLQJ WKH SXEOLF DQG WR VXSSRUMIBWFLVLRQ PDNLQJ IRU

:KDW LV LQ WKLV UHSRUW"
7KH 6WDWH RI WKH :DWHUVKHGD5FHB®0WFWKREZ KVY BY BBDWKRGV
SDUWQHUV DQG VKRZ D FRPBXOWHEZUWRUVEHEDXD/HH FRPSOH[ HFRORJ

‘H FROOHFW WKHVH HFRORJLFDO GDWID RPQ @XROOMWR WRIDANS WEH
LQ RXU ZDWHUVKHGY 7KHVH GHVLUHGOFRGHILYHRQMI DOWY FRROQAQDW
RXWOLQHG LQ RXU $GDSWLYH 0DQDJH MG BV 3®MWW AR LREXUZ HE DESHWLH
DW 6FDOH SURMHFW PRUH GHWDLOV RQ SDJH

7KH WDEOHV DQG ILJXUHV LQ WKLD WHKDRW WQVRBRE WWBIN Q\GDW HQ ZBDV
ZKHUH ZH GLVWLOO LPSRUWDQW ILQGLQIRMUDKRZ ZBINSODF WARP BQ R
GDWD SURYLGH LQVLJKW LQWR WKH HRRX@RVL ED @ H R QIGH G RERWR B
WHUP PRQLWRULQJ DQG LQ UHVSRQNHRR®R GINRKIKED REHM WX F & LD/
"Q DGGLWLRQ WR UHSRUWLQJ RQ Q$HZUWDMIF OXRERM YV D QWRKYLWU Y HH Z
ODQDJHPHQW 3URFHVV DQG XSGDWHWH RQWHHWKIRG W B ERUM KU LVR U
GLVFXVVHG LQ WKLV UHSRUW ZHUH FRI®OHDF QG GDMH WKKHEW 9X\W K
ZLOO FRYHU WKH 6W 9UDLQ %DVLQ LBBUXGLQJ %RXOGHU &UHHN :

O0DQ\ RI RXU SDUWQHUV KDYH GHYHRRWHSIURYD®N IDQ G HUSVE R IDWQPD QW

LQIRUPDWLRQ VXFK DV ORQJ WHUP FOLRDWHK HMVUHH QIEWVY B QEV OLRPFSIRQ)

IRU UHYLHZLQJ DQG GLVFXVVLQJ WKHGBEWDR2ZXHQ 6RKOHOMHFW 5HVRXUF
e 6W 9UDLQ %DVLQ 30DQ NHHSLWFOHDQSDUWQHUVKLS |
e 6W 9UDLQ /HIW +DQG 6WUHDP ODQDJHPRIWQW 30DQ 3KDVH

YRU PRUH WHFKQLFDO GHWDLOWPR ® EDENGURK®IGVLRQDO LQIRUPD
e SUHYLRXV 6WDWH RI WKH :DWHUVKHG 5HSRUWYV
e $GDSWLYH ODQDJHPHQW 30DQ
e WKH OHWKRGV VHFWLRQ RI WKLV UHSRUW VHH SDJH

)XWXUH 5HSRUWLQJ
YXWXUH UHSRUWLQJ LV HVVHQWLDODWR LEXL R G HE R RV KP® G RK@GEL
SULRULWLHY LQ WKH 6W 9UDLQ %DVLPRGVWRUFKY HAWM ZDLQDE® FHRIDUML
GLYHUVH SDUWQHUV DQG VWDNHK R OHJHIDW H) XWKDUWHH GJ PRROLWIAR LIZLLG
SDUWQHUV OHYHUDJLQJ VKDUHG NQRZPBGJIJRFRFRRQ B[YKEWNW DR
FDWHJRULHY GHSHQGLQJ RQ FROODERUDWGYISOAL Y 8 HID/QWD L HBH 8 Wl
IRXQGHG XSRQ LWHUDWLRQV RI PRQLMRUZBAIKDYE MRHORERRIDWX G I
DQG LPSOHPHQW PXOWL EHQHILW SURMRBWY LQ OLJKW RI FKDQJLC


https://www.keepitcleanpartnership.org/wp-content/uploads/partner-pdfs/319toCDPHE/Boulder%20St%20Vrain%20Watershed%20Plan%203-2016final.pdf
https://svlhwcd.org/wp-content/uploads/2020/10/SMP-Phase-1-Final-Report.pdf
https://watershed.center/data-reports/
https://watershed.center/adaptively-manage-watersheds/
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7KH IROORZLQJ DUH GHILQLWLRQV WRVNH\ WHUPV XVHG LQ WKLV Ul

6W 9UDLQ $H/DXEEDVLQ RI WKH 6RXWK 30DW WW K. ZIDW BolDWHK IQGW KR!
/HIW +DQG %RXOGHU &UHHNV 7KH VBRW OBV @ LMKV %R ¥ 8 Q H U DLRX\QR

6W 9UDLQ :DW$H UWKQHEDO WHUP IRU DOO ZDW H WBWK HGJ D WU B WHKHNNX
RI WKH FRQIOXHQFH ZLWK %RXOGHU &RBRHWKHKE&R QDM HYWE Q
VRXWKZHVWHUQ SRUWLRQ RI 5RFN\ ORMQWRHQ&LDW LRR Q/RQ JPIRUNN W\
DQG FUHHNV WKDW PDNH XS WKLV DWW B UMKHIGK GIHR W R/KWSKN 6 \WU B UQ
9UDLQ :DWHUVKHG B6RXWK DQG OLGGHOM 6D QGU MVOHYWIKHIGY / HDW G+ [
&UHHNV

/HIW +DQG :DWHUVIKWMBUVKHG LQ WKH VRXWKHUQ SRAUWIILURDQ @R |: WKHHL
ZKLFK LQFOXGHV -DPHV &UHHN DQG /HUW HND QOGN &WWKMN G/ H WG ¥ DBQ/G
RI /THIW +DQG DQG 6W 9UDLQ &UHBMV LQ WKH &LW\ RI /RQJPR

%RXOGHU :DWKBUMKHGUDO WHUP IRU DOO ZDWHUVXE GHU & DHW K DX\S
RI WKH FRQIOXHQFH ZLWK 6W 9UDLQ USRWPHRKN H 7 & R\D WLUHDQ \W PVOH Q
1HGHUODQG WR WKH HDVW RI /RQJPRRW L QWONUWH HG\D GZ Q & HUM
‘DWHUVKHG 1RUWK %RXOGHU OLGGOH RORX®E MKW K DIQRSX PROHIP L DW |
%RXOGHU &UHHN DQG &RDO &UHHN :DWHUVKHG &RDO &UHHN

$GDSWLYH ODQDJHPHQW 3IWRPHAWXUHG LWHUDWLYH SURFHVV R
PRQLWRULQJ DQG GHFLVLRQ PDNLQDWXKY R IDHPRORRLEQI®R &R Q\GLDN
SURMHEWY 7KH $GDSWLYH ODQDJHPHQMR 3WRHH\DW HV VIKRK® GOV IWF
ODQDJHPHQW 30DQ ZKLFK JXLGHV FROODERUDPMIR) RP RFERWRUL PO ¢

$GDSWLYH ODQDJHPHQW DW 6FDOH $6 BWRGADFOMH WKDRWM BEWYV WR
PRQLWRU DQG PDQDJH ZDWHUVKHG FRQQLWDRRY DRFKERXJIWKMKE\
‘:DWHUVKHG &HQWHU GHYHORSHG DQ $6OB®LY® 8D QWIHFUHKW S3 D D\
RI SDUWQHUY DQG VWDNHKROGHUW BPDRVXVHR XVDIGH $ RIRXVQMNH DK
WR PRQLWRU HFRORJLFDO FRQGLWLRQWO@WURVIVUWRM BW JRR G LIF K
DV ZHOO DV DUHDV Rl FRQFHUQ 'DWD GRIDMH MVQKEG UBIF RFCPIHY GRO W
'‘DWHUVKHG &HQWHU IRU SURMHFW S SDRWQHUDWLR G PFHWVKBUWGR
EHQHILW LQGLYLGXDO ZDWHUVKHG DQGDROWHKIDOO EDVLQ ZLGH HFR

$GDSWLYH 5HVWRIMHGLRQ DGDSWLYH PDQDJHPHQW SWLRELISOEQ LD
SURFHVV RI DVVLVWLQJ WKH UHFR YDHUE HRH @ @ HHJFRD/G ¥\E HPU WGKHDWW K |
GDWD LV FROOHFWHG UHVWRUDWLRQ GBWDRDRY REGRHFWHG SRV
LPSURYHPHQWY WR SURMHFW GHVLJQ REARRPUQH®B) DV QHZ LQIRUPD\
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6WDJH =HUR 5HVWRUDWLRWDWLRQ WHFKQLTXH GHVLJQHP VRR W®&H
ODQGVFDSH FRPSOH[LW\ DQG HFRORJLF DO@ORREGG®DY DRMQE\ EQ\RW B E
UHVWRUDWLRQ WHFKQLTXHV VXFK DVYHXDOWDPVREQBEDAHG RKD BKQMHT
ZHWODQGYV &RPELQHG WKHVH IHDWXUHYVVGWUNDPSDMIRWKBD NQBOH
ZHWODQG FRPSOH[ DV RSSRVHG WR [RVIMYJ WK H RPDYIERWQ W KRDIWZ WU
&HQWHU XVHG D FRPELQDWLRQ RI 6 WRWHK =GIOR W.HFH @LOTR(HV / BI YWV D
EH XVLQJ WKH $GDSWLYH 5HVWRUD WL RAMX 13W RIFHWV R W R WH RO WD\ |
JHRPRUSKLF FRPSOH[LW\ HFRORJLFDO WHVLOLHQFH DQG DWWHQX

%HDYHU 'DP $QDORJWVKBPYHO VSDQQLQJ VHPL SRURXV FWRQRIWWPWUKRK
QDWXUDOO\ FUHDWHG EHDYHU GDPVLQ KH VIMRLU DWHRCH G WRM EXFAM ¢
DWWHQXDWLRQ HIIHFWV RI EHDYHU GDPYV

%HQWKLF ODFURLQYHUWHEWDX\SHR | BDXDWLF LQVHFWYV WK BWNVKREK W
D PLFURVFRSH WKDW LQKDELW WKH\ERWAVIRAPS R U WW Q WDIPQEH 6 B WRK
TXDOLW\ DQG DTXDWLF IRRG ZHE FRPSOHM [V WQ ELHNFIDYXH/ RV R RPRHO @ O
DQG WKH\ DOO VHUYH DV DQ LPSRWWDJIXW URW G RGRX B F&IHNRHIO RWASKHF L

OXOWL OHWULF —-Q&KQIW-OHVV VFRUH RQ D VFDOHNGHEY YIH G P
%0” FRPPXQLW\ 7KH 00” VFRUH LV D XWHKNOPHWRRFXQRWAYDQG DA
EHFDXVH LW GLVWLOOV D FRPSOH[ HFROREIHAD Q KAFRP PE D VWR GHRWZ @ |
DW VLWHV WKDW DUH EHORZ VWDWH HQW B E LV RMWGE RQK BBl @ KR G W
ZKDW LV FDXVLQJ SRRU VFRUHV ZKLFK ZRXD GDONLMB TX BB LUMS UH V|

7ROHUDQFH —QGLFDW R XIDIOK IO HVAO VFRUH RQ D V F DRORHP BSHQILLW ¥
WKDW FDSWXUHV WKH FXPXODWLYH KVHBRVWKIHVH GL FR O ADQLIVRQ
LOQWHQGHG WR EH D ELRORJLFDO LQGLFDRRAR RS MRFO IV XHIGEMH
UXQRIlI RU IORZ LVVXHV LQ PRXQWDLQRKHWW YBORRW K QGQ FDWHHD FKE
LV PRUH WROHUDQW RI ILQH VHGLPHQW GHSRVLWV
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6LQFH WKH :DWHUVKHG &HQWHU V $CGDSW BV QDRDHENMPBQW
ODQDJHPHQW 3URFHVV )LJ WR PRQLWRU PDREG LPDICGRIQH  GIHW
FROODERUDWLYHO\ ZLWK SDUWQHUV XQW®&HDWVEFD®ED IWLYW GBQ
$GDSWLYH PDQDJHPHQW RIIHUV WKH IOQHEHOYWU\DWR PPORIR ¥R
FKDQJLQJ HFRV\WWHPV 8VLQJ WKLV SURFHYNUWGOHUNVWEEG VQDAV
GHILQH ZDWHUVKHG KHDOWK JRDOV LGWDWL UWHEO K RAQUADLANL B QR J U RNV
PRQLWRU DQG DGMXVW PDQDJHPHQW RWH®R@EDWVRELRD ZKDMR Q@ \
~WHUDWLQJ WKHVH VWHSV LV QHFHVIVQG\SWR JU\HWHV W RAZH & VEHIW X
WR DGMXVW UHJXODUO\ EDVHG RQ ZK 3W RNHFMD 8 QLHRGU LDWQLG DWVR. R.@Q ||

7KLV 6WDWH RI WKH :DWHUVKHG S5HSBUW IRIFRUMY RYLORC
PDQDJHPHQWULQYHWKBQG ULSDULDQ DUHDV DQG SRVW ILUW IBUBN®
‘DWHUVKH®WDEO\ WKHVH UHVXOWV KHOS LQIRR¥VDWE 8WMY HOPD Q
ZKLFK LQFOXGHV WKH /HIW +DQG 6W SH®L QDD @6 UAREIGNHE ROMD k
$GDSWLYH ODQDJHPHQW DW 6FDOH SURMHFEFW PRQLWRULQJ EHJLQ\

0,
&LUFOHV (DFK VWHS LQ WKH SURERYYHCG RQ HILVWLQJ 3DUWQHF

'DVKHG /LQHV 5ROH RI FROODERUDWI R HYLHZHG DQG XSGDWF

+LJKOLJKW 1RWDEOH WLPHIUDPH FROODERUDWLYHOV WR UHIC
FURVY EDVLQ SHUVSHFWLYF

$GMXVW DQG \LWUDWH &RPSOHPHQWDU\
DW DOO VWHSVEDVHG \ FRRUGLQDWHG GDWD
RQ ZKDW DUQHG DFURVYVY EDVLQ ZL(

J)LHOG ZRUN VWDU
-XQH

%DVHG RQ
FROODERUD&LYH
SULRULWL]DWL
PXOWL EHQH

FURVV ERXQ
UHVXOWYV ‘

$QQXDOO\
‘&RRUGLQ . VWDUWLQJ

‘ : 0D\
FRPPXQLFDWLRQ IRUzyNyKRS DQG zRUNT O
VWDNHKROGHU DQG 3 irxSv EULOS WRIHWKHU
FRPPXQLWA DXGLHQFHY| yyuvH 3DilUWQHUV WR

ZLWK FURVV EDVLQsGRRWIMMYIH DQic sobQ FURVYV
ERXQGDU\ SURMHFWYV

JLIXUH7KH $GDSWLYH ODQDJHPHQW 3URFHVV BVH& IWRHRIR/® HVERAR Q
DFURVV WKH 6W 9UDLQ %DV LQABEDEWR YHGORQB®HHPWRM DW 6FD
‘DWHUVKHG &HQWHU KDV XVHG D SURFH\DQGLPHODQ MBS DALV LLY



https://watershed.center/project/adaptive-management-at-scale/
https://watershed.center/project/adaptive-management-at-scale/
https://lhwc.maps.arcgis.com/apps/MapSeries/index.html?appid=9b7bd0b2453f4566ae1f7b3d5db05080
https://lhwc.maps.arcgis.com/apps/MapSeries/index.html?appid=9b7bd0b2453f4566ae1f7b3d5db05080

'"HVLUHG FRQGLWLRQV )LJ UHS BB YU HRY GRW DR QR URWFRE@®RJIEW 9
XVHG WR JXLGH PRQLWRULQJ DW UHBR € R BIQAVDDWGE N VL VIHVEHFVR @& HW |

H[LVWLQJ SDUWQHU PRQLWRULQJ DQGFPDPDWHIP FEWQ S D ®IVJ
DGDSWDWLRQ DQG UHVLOLHQFH WR |ORNRINHKREG BQ G REE®R LKW
LQIUDVWUXFWXUH VIFIBRMYV ERX® GDU\ FROODERUDWLRQ DPYRWL
KXPDQ DQG QDWXUDO ERXQGDULHV |URP DAOK ARKHDLGRLW H UNVWRHG
DUH OLVWHG EHORZ
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JLJIXUHHVLUHG &RQGLWLRQV IRU 6W 9UDL @ HDWKHIDGGEHYG\D RS DX 6\




; 7KH :DWHUVKHG &HQWHU V 6WDWH RSIHYMH. [:IDHGH 8V KRIGL BH $IR/UED |
GDWD DQG UHSRUWYV ORFDO H[SHUW NQRZOMGINH HRXEG 8 UVF X\HULHR
XSGDWH RQ HDFK Rl WKHVH SUIER WRVPRV H Y @IROG DVLERQ NV

:) iRUHVW +HDOWK

e« '"HYHORS DQ DGDSWL¥H7KURXJK FRRUGL GDOW ROURL Y RRUHVW +HD(
PDQDJHPHQW SODQ IRUSIRWMAYMUVKLS SODQQLQJ SULRULWL]DWLF
UHVWRUDWLRQ DQG ILUHJRVV MXULVGLFWLRQDO IRUHVW UHVWRUL
PLWLJDWLRQ "PSOHPHQ@WGHUZD\ JXLGHG E\ D FRO O EEFEBMLLYYHO
SURMHFWYV 6XSSRUW 86DQDJHPHQW SODQ 7KLV LQRBX@SVBVUREEBR
1IDWLRQDO (QYLURQPHQWKJAR XJK FRPPXQLW\ RXWUHDFK DQG VFLHC
3ROLF\ $FW 1(3$ SURFB®VR FRQGEREMUH PIDWVLIDWILRQ SURMHFW L

e« &RQGXFW SRVW ILUH PRRQUWRUHQU Rl SRVW ILUH PRQLWR UQQJZDY(
DQG PDQDJHPHQW FRPSOHWHG DW WKH &DOZRRG DQG /HIWKD

_I
-
o

6HGLPHQW &DWFKPHQW

"' DQG LPSOHPHQW VM GWBHOMHG WZR QHZ VHGLPHQW FDWFKPHQW
FDWFKPHQW 6WDJH =HWRPS 6W ODOR &RQFHSW 'HVLJQV IRIHHNVYV
SURMHFWYVY LQ SULRULWSVWHB\DP RI +LJKZD\ DQG D 'HVLJQ % XL

e SHYHJHWDWH ZLWK VS HRLYHW WKINWRUDWLRQ SURMHFW RQRWKH 6F
DUH DGDSWHG WR GULKW®RQXYWXUH
FRQGLWLRQV e« 8RQWLQXHG PRQLWRULQJ DQG VWHZDUGVK

@ $GDSWLYH 5HVWRUDWLRQ H[SHULPHQW

J)LVK DQG 3DVVDJH

__

e &SROQOWLQXH UHODWLR®VKKYSHORSHG FRQFHSW GHVL@M—HWUPW@B SO
EXLOGLQJ SURMHFW SODNGQNVNQRQO DQG +DOGL 'LYHUVLRQ
DQG GHYHORSPHQW RIS6MMKXFNHG DQG PRQLWRUHG VXUYLYDO RI 1F
DQG SDVVDJH SURMHFWWQYWURGXFHG LQ 6WDJH =HUR UHVWRUHG R

SURMHFW 3ULRULWL]DWLRQ DQG OR

__

e '"HYHORS VWUDWHILFe 'HYHORSHG @MUDRVEUIRRQJIHG PRQLWRULQJ
PRQLWRULQJ GHVLIJQV WKDOW DQG GLVFUHWH PRQLWRULQJ NRORMNV
DGGUHVV VWDNHKROGHWH LQFOXGHG LQ WKLV UHSRUW
SULRULWLHYV DQG D « %HJDQ SURMHFEW SULRULLERW®ORBDRIDRFLH
FROODERUDWLYH SURFHNYNVKRS DQG ZRUNLQJ JURXSV BHVXOWV

DW 6FDOH SODQ XSGDWH

)XOO SULRULW\ GHWDLOV DeMADDWHD RO WEKOHH : D/ AMKVKHG (5HSRUW S
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&ROOHFWLQJ PRQLWRULQJ GDWD SURYLEBHD B LTWHD WA WIDNHFY\WM RO \
FRQGLWLRQV DQG KRZ LW LV FKDQJLQBORPBWHM/ LARU HIJDPBZDWK LW
FRQGLWLRQ LV TXDOLW\ LQVWUHDP KDEQWOWPORUYMTKQWLFDWRH
GDWD FROOHFWHG PD\ EH SHUFHQW VDQGWVF L\§Z R LS URHD JKDGE LPARD
DSSURDFK )LJ DOORZV IOH[LELOLWRQ URWLQD PREELWHBWR RPOR @I
UHSUHVHQWDWLYH VLWHV DQG SHUURWGIHFGLMVF UWMWYHHPRRQL\WRQDQH
HJ SRVW ILUH LPSDLUPHQW RU XQGHBEV\WD®BEQRIHP KD HDWF VELUR
IRUHVW WKLQQLQJ $V GHVFULEHG6WDWMLRU WWKLMWD WHHDUNKHG 5H S
ORQJ WHUP DQG GLVFUHWH PRQLWPRQIA U IH DRULWY DY HDK/H DL R
/JHIW +DQG DQG 6W 9UDLQ :DWHUVKHGV

6WUDWHIJLFDOO\ 6HOHFWHG ORQLWRULQJ
6LWHYV DQG (IIRUWYV

/IRQJ 7THUP ‘LVFUHWH ORQLWRULQJ
ORQLWRULQJ 6LWHYV (ITRUWYV

l l

e 8VHG WR WUDFN ORQJ WHUP HFRORJLFO @3 WHYE QR DVWWHWHY PSDFWYV IURP GL
WKDW UHSUHVHQW FRQGLWLRQV DFURVVAWKRHVHEW YV

KHWHURJHQHRXY ODQGVFDSH LQFOXG%Q%M@“‘#%%%GWR DVVHVV VSHELILFE PLC
UuLsSDULDQ JUDVVODQG DQG IRUHVW DU

Vi

e SHSUHVHQW D FRPELQDWLRQ RI FRPPRQ%%ng'W/QIYH%ERXW NQRZQ LVVXHV R
FRQGLWLRQV ZLWK HPSKDVLV RQ VLWHVOAYYNKWRHRBRFHYV
WRZDUGV GHVLUHG JLYHQ UHDOLVWLF *0 O \WbRROWPWLRRQJ WHUP VLWHV R
VXUURXQGLQJ ODQG XVH RU ZDWHU PDQmI@GHRWH VHOHFWHG FROODERUDWL
QHHGV GXULQJ WKH DGDSWLYH PDQDJHPHC

JLIXUH$Q RYHUYLHZ RI ORQJ WHUP DQG GLDRWGHWHRRRQOLWRBO®GE
‘DWHUVKHG &HQWHU V DGDSWLYH PDQDJHPHQW SURFHVV



7DEOH EHORZ GHVFULEHV KRZ ORQJ WHQPF BQ® UGLY FUHRPH PR®
UHODWH WR 'HVLUHG &RQGLWLRQV DW&HP R WW-RQ Q@ JD QGHEW L BQN L
1RWDEO\ ORQJ WHUP DQG GLVFUHWH HMWKUBWWVRFKXE RR QIS LWXER/®
‘DWHU 4XDOLW\ *HRPRUSKLF 3URFHVV DFPRNUBEPWIREZV EDWQKG -R
FROODERUDWLYH SODQQLQJ DQG PRQLWRULQJ SULRULWLHYV

7DEOHRQJ WHUP DQG GLVFUHWH PRQLWRUL®D VDR OXGIHG/ IR G G
PROQLWRULQJ

/IRQJ 7THUP &DWHJ 5HODWLRQ WR '"HVLUHG &RQGLWLRQ

JORZV DQG 3UHFLS|I 'ULYHUV RI HFRORJLFDO IXQFWLRQ SURWRG@®N F

"PSOLFDWLRQV IRU ORFDO VHGLPHQWLYRXORH\

EHGLPHQW KDELWDW VXLWDELOLW\

%HQWKLF

0
ODFURLQYHUWHEUL %LRORJLFDO LQGLFDWRU RI ZDWHU TXWDWWR Q|

- QVWUHDP +DELWD "QGLFDWRU RI KDELWDW FRPSOH[LW\ DWQWGXHR V)

"QGLFDWRU RI KDELWDW VXLWDELSR®XOWWDRE
HFRORJLFDO GLVWXUEDQFH

'LVFUHWH &DWHJ| ORQLWRULQJ 4XHVWLRQ V

5LSDULDQ 9HJHWDYV
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'RHVY SRVW &DOZRRG ILUH UXQRII LQFUHDVH SHUF

LPSDFWHG GRZQVWUHDP VLWHV RQ /HIW +DQG D

SRVW )LUH -PSDF 'RHV SRVW &DOZRRG ILUH UXQRII LPSDLU WKH EH!

SLYHUV FRPPXQLW\ DW LPSDFWHG GRZQVWUHDP VLWHYV I
&QUHHNV"

+RZ GRHV XQGHUVWRU\ FRPPXQLW\ FRPSRVLWLRQ
XQEXUQHG PHDGRZV DQG EXUQHG DQG XQEXUQHG

3RVW )LUH -PSDF IRUHVWV"

YRUHVWYV "V XQGHUVWRU\ FRPPXQLW\ FRPSRVLWLRQ PRUH L
FRPSRVLWLRQ YHJHWDWHG FRYHU VWUXFWXUH
IRUHVWY WKDQ XQPLWLJDWHG IRUHVWV"

:KDW DUH WKH VSDWLDO DQG WHPSRUDO LPSDFW\

SRVW 7DQNHU SR FRPPXQLW\ D FULWLFDO SDUW RI ULYHU DQG ULS

+RZ GRHV &DSWDLQ -DFN PLQH GUDLQDJH LPSDFW

OLQLQJ -PSDFWV GXULQJ WKH UHFODPDWLRQ SURFHVV"

S5LYHUV :KHUH DUH SRWHQWLDO VRXUFHV Rl ZDWHU TXDO|
LQ 8SSHU /HIW +DQG :DWHUVKHG"

+RZ GRHV D 6WDJH =HUR UHVWRUDWLRQ VLWH LQI

$GDSWLYH SHVWR HFRORJLFDO UHVLOLHQFH DQG DWWHQXDWLRQ R
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ORQLWRULQJ PHWKRGV IRU HDFK HFROR EIDRMHIG LROG SPWRWH D UH HGE
DYDLODEOH VFLHQFH 2XU PHWKRGV DLP WRFRROOHFEMQ WK WH. R B
FROOHFWLRQ HIIRUWV %HORZ LQ 7RECPHWKR ®VVXE®BDUKHR DV URFR I
FDWHJRULHY OLVWHG LQ 7DEOH YRRX FD@ P HQWXK R G V. FR M) IAHE
7DEOH EHORZ RU HPEHGGHG WKURXJ&RXKWF WHKWMH/ ROV X8 WK VO
UHSRUW

7TDEOH/DEOH RI PHWKRGV XVHG WR FROOHFWKGDW B HRIW KNHKGH1 5 H S & W

OHWKRG %ULHI '"HVFULSWLRQ DQG $VVRFLDWHG ORQL|

:ROPDQ 3HEEOH &RXQW :ROPDQ DGDSWHG IURP W
I1RUWKZHVW 5HJLRQ 6WUHDP "QYHQWRU\ +DQGERRN 7
IROORZLQJ ORQLWRULQJ &DWHJRULHV /RQJ 7THUP 6HGI
LQ 5LYHUV

@ ROPDO 3HEE(
&RXQW

5HIHUHQFH :ROPDQ O * $ PHWKRG RI VDPSOLQJ F
7TUDQVDFWLRQV RI WKH $PHULFDQ *HRSK\VLFDO 8QLRQ

5L110H KDELWDW NLFN VDPSOH PHWKRG GHYHORSHG E
@ %0- 5L110H +C +HDOWK DQG WKH (QYLURQPHQW :DWHU 4XDOLW\ &RQV
LEFN 6DPSOH DVVHVV WKH IROORZLQJ ORQLWRULQJ &DWHJRULHV /R
5LYHUV DQG 3RVW 7DQNHU 5ROORYHU

o n "QVWUHDP KDELWDW PHWKRG PRGLILHG IURP WKH 86 )
¢ DELWDW &KE 5HILRQ 6WUHDP "QYHQWRU\ +DQGERRN 7KLV PHWKRG

8QLW )RUP "QVWUHDP +DELWDW

5,sDULDQ YHIHWDWHG FRPPXQLW\ FRPSRVLWLRQ SRL(

D
¢5LSDULDQ &RORUDGR (PHUJHQF\ :DWHUVKHG 3URWHFWLRQ 3URJL

O9HIJHWDWLRQ PHWKRG LV XVHG WR DVVHVV /RQJ 7HUP 5LSDULDQ 9H:
P8S0ODQG 8SODQG XQGHUVWRU\ YHJHWDWHG FRPPXQLW\ FRPSRV
8QGHUVWRU\ PRGLILHG IURP WKH 86 '"HSDUWPHQW RI $JULFXOWXUH
9HJHWDWLRQ 6KUXEODQG DQG 6DYDQQD (FRV\VWHPYV

JUDFWLRQ RI ILQH VHGLPHQW LQ SRROV PHWKRG GHYF
6RXWKZHVW 5HVHDUFK 6 WDWLRQ +LOVRQ DQG /LVOH

'LVFUHWH GDSWLYH 5 HVWRUDWLR
@3RRO 6HGLPH $ Q

5HIHUHQFH +LOWRQ 6 DQG 7 ( /LVOH OHDVXULQ
ZLWK ILQH VHGLPHQW 86'$ )RUHVW 6HUYLFH 5HV 1RW
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-Q ZH FRQWLQXHG WR PRQLWR W GRR QK WAHU Z FMLIW HY WBED L VK |
LQ WKH ULYHU DQG ULSDULDQ V\6 W HPWDR D /HI W HLD/QKG ®D G) L J
ZHUH VHOHFWHG WR FDSWXUH YDULD ELOHWA QW HF ROM RPRH S\KIR
FDQ\RQV IRRWKLOOV SODLQV DQG K\GHRPRHVHB QG W U PEDX QD VY
FRQIOXHQFHVY ORQLWRULQJ DW ORQWWH@B VV LY HMW QR YL WIRO WD
WUDMHFWRU\ WRZDUGV DFKLHYLQJ 'HVLRHGO&RQWHVERRYJIHQDW &
GLVWXUEDQFHV 2YHU WLPH DQG FRP SQMFRLUQ\®D HI VRR V& V PKHIW H
PDQDJHPHQW DQG SULRULWL]DWLRQ RI SURMHFWYV IRU SDUWQHUYV

-Q WKH SDJHV WR IROORZ ZH GLVFXV\QH[RQMWRHSM E DM CRQV
PRQLWRULQJ FDWHJRULHYVY VHH 7DEOH IRU UHIHUHQFH

JLIXUH ORQJ WHUP PRQLWRULQJ ORFDWLMRQYUDQQ/ HDW HDQKH B &
ZLWKLQ WKH 6W 9UDLQ %DVLQ /HIWLOFQEGBHWHDQYKHEHSR AN WQR/Q \
XSSHU /HIW +DQG &DQ\RQV 86 %XFNIG ZOMRRQRZHH JHAW + PROR W K
BWUHHW SODLQV 6W 9UDLQ :DWHUVKHSWRADGWRGV E&RFIOXGHI
9UDLQ &DQ\RQV '6 669 B6RXWK 6W 9UWKQ6WDQWRII\WQ )RRWKLGRX
1RUWK 1RUWK 6W 9UDLQ )RRWKIDO@W %RWERWKDBWW KRUD PP IQ Q|
RI WKH 6W 9UDLQ %DVLQ LQFOXGLEK PLARXQBMHNGHW HQ VXK WE UBKRR



=

/RQJ 7THUP OROQL

JORZV DQG 3UHFLSLWDMW

$V GULYHUV RI HFRORJLFDO FRQGLWLPQV IOREZWHYROXDIAK QX
SUHFLSLWDWLRQ ZLWKLQ %RXOGHU &RRGWAD JEHWWGPLRD | GRI\D WL
WUDQVSRUWLQJ VHGLPHQW FRQQHFWLQJ IDRRESBDP QK/D EDQ/® W D
FRQGLWLRQ 7KH ILJXUHV EHORZ VKRR UNKHW B DQ\GD&WBIHHDN HD QOGR B W
DQG WKH PRQWKO\ SUHFLSLWDWLRQ ZMWKIOM) WiRK OHBINW +ORMEQ WU H HA
&UHHN JDJHV VKRZQ KHUH GR QRW UBSOHNRQ@VW R [DLFON MYLRVZHW | RTK H
JHQHUDO UHSUHVHQWDWLRQ RI IORZWDRRQW BMW HHINK HG D G2VEGE L WO
GDWD DUH DYDLODEOH WKURXJK &RORUDFIR/'LYLVLRQ RI 1DWXUDO

JORZVQ VKRZQ LQ \HOORZ LQ )LJ EBRRY RPRQANDHG SHBRR K
WKURXJK ODWH -XQH LQ ERWK FUHRINMQ @XPIOQ S HHSUILR RQ \ZIHW HD U
\HDUV DQG DQG WKLV \HDU NV ODRUPKPWSHBUNHI®ORZ LQ /HIW
RFFXUUHG RQ -XQH WK DW FIV ZKDRXG L&U WHSIL FRO SIRWH GH WR +
DYHUDJH EHWZHHQ FIV OD[LPXPDS& D8NJHMHRZ REF WU G RQ - XC(
FIV 1RWDEO\ SHDN IORZ GXUDWLRQ LQUE®RW W KFLUH WN. Y HZ DR QI@\D ¥ R
KRXUV LQ HDFK RFFXUUHQFH DQG SHDW L Q RGAV DWIDH QP XK FONR

\HDUV )ODVK\ SHDN IORZV DQG ORZHU SHDNWSGLV¥BKOLWRIHW [RRIX
JHRPRUSKLF SURFHVVHY DQG HFRORJLHDYX FRQBDWHRONIGKHVWR FI

J)LIXUH'DLO\ DYHUDJH GL
FIV IRU /HIW +DQG &U
QHDU %RXOGHU

& /()&5(&2 &RORUDGR '
DQG 6W O9UDLQ &UHHN

\RQV
& 698&/<282 &RORUDGR '
IRU 1IRWH WKDYV

+DQG &UHHN DOVR KDV
KLVWRULF DYHUDJH DQ(
VFDOHY IRU GLVFKDUJH
EHWZHHQ SDQHOV
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JORZV DQG 3UHFLSLWDV

BUHFLSLWD@WLRQ VKRZQ LQ \HOORZ RQ )LJ L SURM IVQRRR QQ KOR XL
ZDV ZLWKLQ RU DERYH WKH KLVWRULF \HDU AQAHPSW RRR J\D 0D QC
WKH UDQJH LQ 2FWREHU DQG 1RYHPEISUH AISQMW DWKHR/® & B'W W KDOAH
FOLPDWLF UDQJH IRU %RXOGHU &RXQW)\ DMWHHWVKBIGE BQG HWSHYU
UDLQIDOO LQ 0D\ DQG PRQVRRQ UDLQ WWRHBPWW IOURKIK BHIH LKA
FRUULGRUV EXW WKH\ DOVR FDXVHG &BIOXR RIG ROMIRED LD W KHHV X
ZDWHU KLJK IORZV ILOOHG ZLWK HQWW HG L/ PHQ W DDQQGG DOQ/K 6 WY 9 UL
HYHQWYV FDQ LPSDFW DTXDWLF OLIH D QLG DADNV MUK FBVHD LPISD\FW W P
GLVFUHWH 3RVW )LUH -PSDFWV LQ 5LYHUV PRQLWRULQJ RQ SDJH

JLIXUHRWDO PRQWKO\ UDLQIDOO IRU %R XBD@GH W KR XQW\ [URPLPDWF
5DQJH VWDQGDUG GHYLDWLR\/@II@HPD\MIIUR@D’GUZ[FH—DOL[F DQG $V
$GPLQLVWUDWLRQ 3K\WLFDO 6FLHQFHYV /DERUDWRU\
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BHGLPHQW

RHGHRPRUSKLF 3URFHVV
& )ORZV
I RRUWVUHDP KDELWDW

o FHQW PDODSWGMIHV D XDO ILQH VHGLPHQW GHSRVLW
_QGLFDWélmeH(\D/ e ? ©

DQG K\ +DV LPSOLFDWLRQV IRU ORFDO VHGLPNGWI IRKX WHURAV LR

XUEDQ UXQRII HIIHFWLYHQHVV RIUMIXYX LIQQH VRIZ\ DAQ

KDELWDW VXLWDELOLW)\ LQ PRXQWDLQRXV DQG IRRWKL

.H\ WDNHDZD\V DQG QH[W VWHSYV

e« SFFXPXODWLRQ RI ILQH VHGLPHQW FDQ@IEY DQGLYRRR JHQADKVH V
EHG GHFUHDVLQJ DYDLODEOH KDELWDW WRY PQFW R HQ/NH WWHDEQU
‘DWHUVKHGYV KDG VHGLPHQW LVVXHV HG/HGRWKHIBWXRKDFGH/Q VYW G i
VHGLPHQW UHJLRQ )LJ 6LWHV O FOF DWHIBULW KW KN KR@GR\W K DI
WKH IRRWKLOOV EHFDXVH ILQH VHGLPHQW KW WH [BRIFZQWHNEU W R PD BK
QRW KDYH DVVRFLDWHG VHGLPHQW WNHJILRQAKHD @G W KXSYHW\KH B
KLIJIKHVW SHUFHQWDJHV RI VDQGYV

e« IRWDEO\ WKH DYHUDJH SHUFHQW K/ BQG 9 DA Q/ L \E H5\6 R @ DW K HD QFE
6W 9UDLQ %XOORFN FUHHNV LQFUHDSRGWMURPH VXWIMFH HIKR\
FDXVHG DQ LQFUHDVH LQ VDQGV DW +DHD® RQ G QW ORE N X DR W
VRXUFH WKHUH ZDV DOVR DQ LQFWHDPS®DPVEYWEHBR BRD SRV W R
DERXW RXU SRVW ILUH VHGLPHQWIHNERQWG)LLMAU BMSD FHWR U\Q SWLH
RQ SDJH

e :KDW V QHHNZLOO FRQWLQXH WR PRQLWRU SHUEWEBW VI Z&ED D \I
SRVW ILUH GLVWXUEDQFH RQ D ILQRHIRVHADOIU R{LP L WR UMQGL WRIWVF
FRPELQDWLRQ RI ORQJ WHUP DQG GLWPRWHWHR VIL@QHNIKQIBHU D Gl

SKRWR RI ILQH DVK GDUN LQ
LQ D SRRO DW +DOO 86 RQ WK
&UHHN

69 :ROPDQ SHEEOH FRXQWRBWKRG
WR FDOFXODWH SHUFHQW VDQGYVY &OLFN WKH OLQN WR
UHDG PRUH RQ PHWKRGYV
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BHGLPHQW

J)LIXUH $YHUDJH SHUFHQW VDQGV DW ORQJWRSUPDQGWEW LIUDHQ

:DWHUVKHGV IURP 6LWHYV VDM UHH IRRUL OGIWH G WS GRZQV
+RUL]IRQWDO UHG GDVKHG OLQHV UNSGHPHQW WHKIUIHVK PYE R ARNW
DSSOLF@E&)'I%+( 48" 5 '‘DWD EHORZ WKH WKUHVKROG OL

VLIQLILHG ZLWK D WKXPEV XS DQ®GODWOHDEQRBEHFWWH W KIRWHKR
GRZQ (UURU EDUV RQH VWDQGDHG QMAEHU IDRRYWKHIDBXHALDJ VDF



%HQWKLF ODFURLQYHUMW

HGDWHU 4XDOLW\
& "HRPRUSKLF 3URFHVV
oF%ORZV

L R@MvuHDP +DELWDW

e 7TKHOXOWLPHWULF "Q®HRUWBWOLY GHULYHG IURP WKH
FRPSRVLWLRQ DQG LW FDSWXUHV WKHXBXORXN D\ EDIH W
%0” FRPPXQLW\ LQ ULIIOHV RQ D VHPKIDQPKNWO LFULB QQ
- QGLFDWRMRVEH D WRS OHYHO LQGLFDWLRQ RI WQBHWRMILY DX
DQG :K\" FKURQLF HYHQWV HJ UXQRIl ZDWBD QG XVOD D QGEW
VXLWDELOLW\
e 7KIBHGLPHQW 7ROHUDQFH "QGILV BBWR U YOHDE XHR 7 "W KH % C
FRPSRVLWLRQ DQG LW FDSWXUHV WKEWXW®XRQ WLYYHQ W
%0” FRPPXQLW\ LQ ULIIOHV RQ DQ DQQXNWGH®WR Et
ELRORJLFDO LQGLFDWLRQ RI ORFDO VHGLIPHFGWBDWR\RL
XUEDQ UXQRII RU IORZ LVVXHV LQ P®¥EBWWLQRXV DQG

.H\ WDNHDZD\V DQG QH[W VWHSYV 00-

e« ORVW ORQJ WHUP VLWHV LQ /HIW +D@G ZHUG 6D RYWDWE H DOVG H
WKUHVKROG LQGLFDWLQJ JRRG ZDWHMHRITXDG LAWY UBHWK WK |
30DLQV RQ /HIW +DQG &UHHN )PLWWHEWVIORBH EDWHK GWH U
ODWH VXPPHU WKURXJK HDUO\ |DOXQF PDWQHEV PFAX HK BRHWSKRHRVUH 01@' F

e :KDW V 1H[W"

o :H ZLOO FRQWLQXH WR FROOHFW 00’ VERUWNVDYQDKD® M\V DR
DGGUHVV VSHFLILF LVVXHV EDVHG BRWFUHWH FRQL WIRWUH. Q
5LYHU 3RVW 7DQNHU 6SLOO 6HH P RRRQ GHMRIWDL@N LRQ WR
ORQLWRULQJ VHFWLRQ RQ SDJH

o :H ZLOO DVVHVV WKH ORZ VFRUH DWD Q8 Z6 %/QMHW BAL WHWRE
&UHHN WKDW GRHV QRW KDYH GU\ X¥ ARWHKW \DWQER VR QLMR
GU\ XS FRQGLWLRQV DUH FRQWULEWWHEW WR WKH\\CRRH HZ B
SRWHQWLDO VROXWLRQ WR LPSURYLGEH OOP SR YW R 1 VI CORRZFM
FRQWLQXH WR ZRUN ZLWK SDUW Q@ HRU WL mM\SRJ RY VGIY VOREM LIKDW
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1HDU GU\ FRQGLWLRQV DW 4&@BW.HDMHNY UXDOLW\ &RRDWER ® DPSIOH
ODWH VXPPHU PHWKRGHG WR FROOHFW %0” VDPSOH\
DQG 7”9 VFRUHV &OLFN WKH OLQN WR




WHQWKLF ODFURLQYHUMW
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J)LIXUHO0O0” VFRUHV DW ORQJ WHUP VLWHWLQUBLW +DRMEW RMR S: DIMMH!

6LWHV DUH RULHQWHG |URR XESRAQYWMOPH DEOHIWLJIKW +
XSSHU GDVKHG OLQHV UHSUHVHQW HDFW D\LIOW H QYWD WKRIAMKXRIOG \E I
ORZHU UHG GDVKHG OLQHV UHSUHVI-@WSHF(S:D,I&U%HOW WK UHMVKRD C
DERYH WKH DWWDLQPHQW WKUHVKROG)\ L) GLKOREH @B LD/Y& HG DWLE
LPSDLUPHQW WKUHVKROG LQGLFDWH D SBRWLOLBOKD WV VXGIO WK XWZE
WKUHVKROGY ZDUUDQW IXUWKHU LQYHVWLJDWLRQ
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WHQWKLF ODFURLQYHUMW

.H\ WDNHDZD\V DQG QH[W VWHSV 7-9

$00 ORQJ WHUP VLWHV ZHUH EHOR®RJWWKKDW9%WE K ZHWHKRQBW L
VHGLPHQWDWLRQ LVVXHV )LJ ZR ZHSHUH VIV WRWH WY \W B BE
+DQG &UHHN 779 VFRUHV KDYH EHHQ VWHDGIL®LFDYWREQHDSE
VHGLPHQWDWLRQ LVVXHV LQ WKH IXWRUWKHKILLQFBBD DI RE HE
GRZQVWUHDP RI WKLV VLWH WKDW LVIGRRODQG DQKH WHDIRZL
GHSRVLWLRQ RI ILQH VHGLPHQW

'KDW V 1H{MW'ZLOO FRQWLQXH WR PRQLWRU A BWHR UHH[VF DXG LIX
DSSOLFDEOH 30DLQV VLWHV DV ZHO/SSHFLIIDAW LVVWHYV EVDK/D
PRQLWRULQJ TXHVWLRQV H J 3RWWH LRRUHP SBIRWDY. QD BQ YRIW
LQ WKH 'LVFUHWH ORQLSDRHLQJ VHFWLRQ RQ

3KRWRYV RI QHZ EHDYHU DF
JRUHVW OHDGRZ RQ /HIW +D



WHQWKLF ODFURLQYHUMW
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J)LIXUH7"9 VFRUHV DW ORQJ WHUP VLWHV 2QDAIH) WERMQ/GRPVRBWEQ

6LWHV DUH RULHQWHG IURWPR XGRIQMMDPH DPH IWLJIKW
GDVKHG OLQHV UHSUHVHQW WKUHVXRYERARDWHIGHZV MWEL R B DKV LI\
& &'3+( 48" 5 'DWD EHORZ WKH WKUHVKROG OLQHLWXGD |
WKXPEV XS DQG GDWD DERYH WKH \RMHOQONIRIDG LO/IVXHH LY G KPEW HG
GR QRW H[LVW IRU SODLQV VLWHYV BHFLPHMHW LWYR O\H WHD QMF 6l G \WE}
UHVXOWLQJ LQ D KLJK 7”9 VFRUH




= _QVWUHDP +DELWDW

—l HGHRPRUSKLF 3URFHVV
O) & )ORZV
!t RQAWUHDP +DELWDW

e 3HUFHQW ISRRCPHDVXUHPHQW RI GHHS SRROWRLRK H WHALR
_QGLEDWRY 'LQG FRYHU "W LV DQ LQGLFDWRELWDW YPRRDE
" HITHFWLYHQHVV Rl IOXVKLQJ IORZV WHQDREEXRIOSRRRO
DQG :K\" yhcLPHOQWDWLRQ
e +DV LPSOLFDWLRQV IRU LPSDFWV RI YBQFH RUOREZVHB!
IOXVKLQJ IORZV WKDW VFRXU DQG PDIMQWROQL® GR GO H C
HJ FKDQQHO LQFLVLRQ

.H\ WDNHDZD\V DQG QH[W VWHSYV

e 7KH PDMRULW\ RI ORQJ WHUP VLWHV:RDWHUHVWHEQ &DEQG 6 WF LW
SRROV L H GHHS HQRXJK IRU DGLFRYWR RYUHUZUQRMU RWR.Q
‘KLOH SRROV DUH H[SHFWHG WR KDYHPOGHSRWVLWLRQ GMWH® KHRRL
LQGLFDWRU RI DYDLODEOH \HDU URXQG KGHEWBDW H RIPES CSHR[R @/ \
LQGLFDWH ODFN RI DSSURSULDWH IOXVKLQJ IORZV RU H[FHVV VI

e :KDW V 1H[W"

o 7KLV PHWULF ZLOO EH PRQLWRUHG HYHWR WKWHW XQDWW \D W
GLVWXUEDQFH HYHQW H J IORRG/RM DLUHGXF\¥HRRER Q@ ISRRHD
RYHU WLPH ZH ZLOO LQYHVWLJDWH WHRH RHHI[EWR R U QPS IDBIVPLE
PDLQWHQDQFH

o :H ZLOO DOVR FRQWLQXH GLVFUHWH SMRROURRMMMHFPWRYLEYH DK R
DLPV WR GRFXPHQW WKH VHGLPHQW D WXFHODX® WLHRIDY D SDPL
%'$V DQG PDLQVWHP SRROV IURPRRDH WHR HHDXU %’ DOSHADLYQ
GLVFUHWH PRQLWRULQJ RQ SDJH

/IRQJ 7HUP 0

3KRWR RPWHXHMNVUHDP +DELWD\
OHWKRBRGLILHG IURP WKH 8'¢
6HUYLFH ZH XVH WR DVVHVV
VDPSOH UHDFK &OLFN WKH O
RQ PHWKRGYV

$ SRRO DW 86 %XFNLQJKDP LQ WKH &DQ\RQV RI /HIW +DQG
&UHHN LV ILOOLQJ LQ ZLWK VHGLPHQW VLQFH LW ZDV
UHVWRUHG FRQVWUXFWHG LQ "Q WKH SRRO ZDV
SULPDULO\ IXQFWLRQLQJ DV D JOLGH VKDOORZ VORZ PRYLQJ 7K
LV DQ H[DPSOH RI KRZ VHGLPHQWDWLRQ LQ SRROV FDQ EH
WUDFNHG E\ WKH SRRO PHWULF :KLOH JOLGHV DUH VWLOO KDEL'
ZH DUH IRFXVHG RQ WUDFNLQJ GHHS SRROV DV DQ LQGLFDWRU RI
\HDU URXQG KDELWDW FRPSOH[LW\



- QVWUHDP +DELWDW
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JLIXUH3HUFHQW SRROV DW ORQJ WHUP VAW HYUDQ QH B/R WIVR® WOR/GE

6LWHV DUH RULHQWHG IURR2WWMUHDP WHKW WHRKLIOH WK
YDOXH WKUHVKROG IRU SHUFHQW SRR\ DXH QA UW B N QLG IR BIVUL QVJ
WUHQGY PD\ LQGLFDWH DQ LVVXH 1 ®GRBWHIWHN W R DWX WY MAHZ VK L
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5LSDULDQ 9HJHWDWLROQ

HGIRPRUSKLF 3URFHVV
«G)ORZV

LRGQYULDQ &RQGLWLRQ

e 6SHFLHV ULFGRUHRSRUWLRQ RI QDWLYH LQWUR 6B 5 W& UHH

_QGLFDWRYNPVLRQ E\ QRQ QDWLYH SODQW VSHFIRHVQDWI2HOG

', SRSXODWLRQV 7KLV PHWULF KDV LPSOLFDMWQWRBY DIRRK

DQG :K\ QDWLYH SODQW SRSXODWLRQV DQG HFRORUDLUPXYKGEQWV
RU FKDQQHO LQFLVLRQ

e 6WUXFWXUDOFGSWXUMMWEGLYHUVLW\ DQG TXDOLWYF RIDAL |

LPSOLFDWLRQV IRU KDELWDW VXLWDELOUWRZWXQ & SRSX

VSHFLHYV

. 6SHFLHV 5LEKQHVV .H\ WDNHDZD\V DQG QH[

o /IRQJ WHUP VLWHV LQ /HIW +DQG D QG HUWD OTU DHIDY H WHIKHH @
ULFKQHVYV WKDQ LQWURGXFHG LQ XSZHWK Q& HO R ZFHUS WILRIUR I
30DLQV RI /HIW +DQG &UHHN )LJ

o IRWDEO\ WZR IRRWKLOOV VLWHV /H3BFRQ BRXMKW6WD @G DOLQ®
KLJKHVW QXPEHU RI VSHFLHV WRWDOHF®GRQDMOLY H L JIQQGILF
WUDQVLWLRQ JRQH IRU QDWLYH VSHFLHV

e 3URSRUWLRQ RI QDWLYH DQG LQWURGXFHG YHJHWDWLRQ FRYHU

o 6LPLODU WR ULFKQHVV PRVW ORQJ WHUP WKIVG . Y G RFGRUFHH G
XSSHU ULSDULDQ RI UG BWUHHW F)HV FRPSGWURGRPHGQV®
FRQFHUQ HVSHFLDOO\ LQ XSSHU UL SDQ@G PR DY HIDWQ BL YAKH GGJLL\F

e BWUXFWXUDO 'LYHUVLW\

o ORVW ORQJ WHUP VLWHV VKRZ JRRG WRLYXEW X UIE GW D MU VR
ZLOGOLIH )LJ ORVW VLWHV KD YG KPHROISGW BW XQW H H WM WRRRUN
FRYHU PDGH XS RI QDWLYH DQG LQWURGXFHG VSHFLHV

:KDW V 1H[W™"

e &RQVLGHU WKH KLJK QDWLYH ULFKQHVV LQ )RRWKLOOV =RQH LC
EHQFKPDUN WR LGHQWLI\ PRUH DUHDV RI JRRG QDWLYH
FRPSRVLWLRQ DV ZHOO DV DUHDV RI FRQFHUQ

e &4ROODERUDWH ZLWK SDUWQHUV RQ ZHHG FRQWURO SULRULWL
XSSHU ULSDULDQ 30DLQYV DV WKHVH DUHDV DUH SURQH WR PR
FRPSHWLWLRQ DQG GLVWXUEDQFH

e &RQWLQXH PRQLWRULQJ HYHU\ WKUHH \HDUV WR LGHQWLI\ WUHC

3KRWR RI WKH
JRRWKLOOV /HIDF\
VLWH RQ /HIW +DQG
&UHHN VKRZLQJ
JHRPRUSKLF DQG

HERORJLEDO 3KRW§E)ILSDULDO PRQLW
FRPSOH[LW\ PHWKR®BYLQJ SRLQW LQWHU
W IW SORWY DORQJ D

IODJV VKRZ SORW FRUQHU
WKH OLQN WR UHDG F
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5LSDULDQ 9HJHWDWLRQ

6SHFLHV S5LFKQHVYV

JLIXUHBSHFLHV ULFKQHVV RI QDWLYH DQG LPWUWGE X FIHBG /SN FLHYG
6W 9UDLQ ERWWRP :DWHUVKHGV X6NWKW DR HO R UW H QAMRH G RIZIRPW L
EDUV RQH VWDQGDUG HUURU |URPERMH HD/FHUEDHU QXPPISOH VL]
WKUHVKROG WKRXJK GHFUHDVLQJ QDGVUY RAKIMY \L @BU H.\GLFD WEHWI
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5LSDULDQ 9HJHWDWLRQ

SURSRUWLRQ RI IDWLYH YV -QWURGXFHG &

JLJIXUH3URSRUWLRQ RI YHJHWDWLRQ FRYHLUWGEY LEEXVDIOWH DDAD ® R QN
/JHIW +DQG WRS DQG 6W 9UDLQ HRWWRPRUDWOWWIGH GWR P6 X8V
GRZQVWUHDP ULJKW 7KH GDVKHGIEWDNFWKAHLQH DUWRSRUWHBQHWVL C
1R GHILQHG WKUHVKROG WKRXJK GHFUHQWFUEDVQQWLYGWVRBKIE
SURSRUWLRQV PD\ LQGLFDWH DQ LVVXH
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5LSDULDQ 9HJHWDWLROQ

6WUXFWXUDO 'LYHUVLW\

JLJIXUH3URSRUWLRQ RI QDWLYH DQG LQWURRZW K G RIUFG/L DPMG RRQV
LQ /HIW +DQG WRS DQG 6W 9UDI6QWERWWRP RUDWE WWIGHGWRP X
GRZQVWUHDP ULJKW 7KH GDVKHGQ@E®ODMNKBLQHSDRSR UWIHBQ K\
6KDGHV Rl SXUSOH DQG JUHHQ UHSBHPMQWUGLOWURGWYFBHGRDW &
UHVSHFWLYHO\ 1R GHILQHG WKUHVKRDGJOMKRXRKWXR PR QP @ZRHK O
SRWHQWLDO LVVXH
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'LVFUHWH PRQLWRULQJ HIIRUWV DUHEBWYWERSYHG RQ WV HR @ HRGQ\
LPSDFWV LVVXHV RU SURMHFWYV ZLWKIQJ WK R USDW LDQU H' LWHF@ H FWHH
SULRULWL]DWLRQ EDVHG RQ PRQLWRRQQOWRGDRWD WKUHVERQE W HU
NQRZOHGJH RI NQRZQ LVVXHV RU H[SHAWHE LPIPSW VWY &L VMK EQ
HQYLURQPHQWDO VSLOOV DQG SURPRHALWARUHQJ R H ISRWWUDWRI
SURMHFW "Q ZH IRFXVHG RQ ILYHDERGILVWKHQS DIBW HW R D WH MR
TXHVWLRQV ORFDWLRQV LQGLFDWRUMIIRQ®W UHVXOWYV IRU HDFK G

7DEOHLVFUHWH PRQLWRULQJ FDWHJRULHV SBRIMNVEKPEBQGSWHRRWU YV
PRQLWRULQJ LQ 6W 9UDLQ DQG /HIW +DQG :DWHUVKHGYV

'LVFUHWH
&DWHJRUL

&RQWH[W

3RVW ILUH 7KH &DOZRRG )LUH EXUQHG RYHU /HDFYBQE&Q
-PSDFWV L DWHUVKHGV LQ 2FWREHU 5LYHVUW DLUUH VUOVFR
SLYHUV LPSDFWLQJ WKH ZDWHU VXSSO\ DQG DTXDWLF OL

3RVW ILUH 7KH &DOZRRG )LUH EXUQHG RYHU +DQOGRUHM BRI

pSpEwWy L PRUH WKDQ DFUHV LQ 6W 9UDLQGINQIE) /BFW R DI
- 'XH WR KLJK EXUQ VHYHULW\ IRUHWYM DD GYFDS
JRUHVWYV VXVFHSWLEOH WR HURVLRQ DQG SRRU UHJHQHUTL

"Q $SULO D WDQNHU FDUU\LQJ WUROFORNGHU ZIDR

+LJKZD\  QRUWKZHVW RI /\RQV $Q HD/O\OLPP@W R .
ZHUH VSLOOHG DW WKH VLWH DOWHKRIOIRKZEG LQ M
6W 9UDLQ &UHHN $ ILVK NLOO BRZ REWHHDR®RR'
LQGLFDWLQJ LPPHGLDWH LPSDFWV WR DTXDWLF

3RVW 7DQN
5ROORYHU

+LVWRULFDO OHJDF\ PLQLQJ FRQWLQXHYHMR +PS
‘DWHUVKHG :KLOH PLOOLRQV RI GRROOBWYW KD H

OLQLQJ
pngwv | LPSURYH FRQGLWLRQV DEDQGRQHGHPVWWWWWKIE
;LYHUV FUHHN LQ WKH ZDWHUVKHG LPSDLUHGIRWDERJIK L

D PLQH ZDWHU UHOHDVH IURP WWKIEK @G SM B/IHQ
LQ DILVK NLOO IRU XS WR HLIJKW BIGO&HYVHGRZQVW

6WDJH =HUR UHVWRUDWLRQ LV DJQHGWRR BW Y R DS
HQHUJ\ RI D VWUHDP E\ FUHDWLQJ P X®WI0SQ H CFRKF
$GDSWLYH FUHDWH D ZHWODQG FRPSOH[ DV RSSRWH G QW ®U
SHVWRUDW PDMRULW\ RI ZDWHU 7KLV UHVW RUWHQRIQD W HEK C
IXWXUH LPSDFWV RI FOLPDWH FKDQJHGVIXEK DV¥G®
5HVWRUDWLRQ DLPV WR DVVHVV W¥H H¥R®RDLVED



S3RVW )LUH -PSDFWYV LQ

.QRZQ —-VVXH &DOZRRG )LUH
RYHU DFUHV LQ 6W 9U
+DQG :DWHUVKHGV LQ 2FW
5LYHUV DUH VXVFHSWLEOH W
LPSDFWLQJ WKH ZDWHU VXS
OLIH

%ODFN ZDWHU ILOOHG ZLWK DVK DQG ILQH VHGLPHQW
FRPLQJ IURP WKH &DOZRRG %XUQ YLD *HHU &UHHN
LQWR /HIW +DQG &UHHN LQ 0D\ 3KRWR
'DWHUVKHG 6FLHQFH DQG 'HVLJQ

e 'RHV SRVW &DOZRRG ILUH UXQRIlI LQFUHDREH IDHRIF R
LPSDFWHG GRZQVWUHDP VLWHV ROUDBILY &DRBNVO G
e 'RHV SRVW &DOZRRG ILUH UXQRIlI LPSDLWP WIXFHW BbG
GRZQVWUHDP VLWHV RQ /HIW +DQEWQG 6RXWK 6W

e 3HUFHQW VDQGV WR DVVHVV SRVW ILUH VHGLPHQWD
e %0” FRPPXQLW\ VFRUHV WR DVVHVV GRVYWDWUWUHR OKMHR
°© 00"
o 6KDQQRQ :HLQHU 'LYHUVLW\
o +LOVHQKRII %LRWLF "QGH[ +%"
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2XU PRQLWRULQJ GHVLJQ DVVHVVHG LPSDRWVWRR PR\
WULEXWDULHV *HHU &UHHN WKDW QG RZWQMQUNDRD /HX @/F KD\
LQWR 6RXWK 6W 9UDLQ &UHHN 7R.QGR G/RW ZH Q& YRHRIPDL]
VLWHV RQ /HIW +DQG &UHHN DQG 6WRW WHDEWD QG DA_RZ @ MW
WKHVH WULEXWDULHV 2Q /HIW +DRRP&SDHHIE SDVW DUQRS:
GDWD IURP WZR XSVWUHDP VLWHV /HJDB\ WR6RQA
GRZQVWUHDP LPSDFWHG VLWH 5DQFKHHN) WKH 6FERWKN
FRPSDUHG SDVW DQG SUHVHQW GDWD 6I&JRBDRIQH WRVV
LPSDFWHG VLWHV GRZQVWUHDP '6 &HQWH{DIOD *XHFER Z
OHWKRG#IRUFHQW DE@%UZHUH WKH VDPH DV XVHG IRU
RWKHU GLVFUHWH PRQLWRULQJ &OLBN OLQNV WR UHDG




SRVW )LUH —-PSDFWYV LQ
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J)LIXUH 6LWH ORFDWLRQV RQ /HIW +DQG &DHMYPNUWRS BERWVWRIXWISL
/IHIDF\ 86 /HJDF\ '6 DQG 669 3DUNQLEBDFMNHGHQAMHHR 6LWHYV
&EHQWUDO *XOFK 'HDGPDQV DQG +DOO GRXGR AVK HDWHH MWHO U HPIFHDIAC
GDWD DOVR FROOHFWHG DW PRVW VLWHYV




3RVW )LUH —-PSDFWYV LQ

.H\ WDNHDZzZD\V DQG QH[W VWHSYV

e 2YHUDOR®QRII IURP WKH &DOZRRG ILUH KDW®HP PIEX®ICOLWH L O S Bl FWW \
9UDLQ :DWHUVKHGYV EXW WKRVH LPSDFWWHLE BV RYRIZQWWHHDB W K

e :KLOH VWLOO EHORZHVIEH QWK WIDBIBRIDF HG LQ DOO VLWHV GRZQV\
VHYHULW\ ILUH GHVWUR\HG YHJHWDWBRQELGGVRUGIDWHGC. EDOWUB |
UXQRIlI IORZLQJ LQWR FUHHNV )LJ QHZ &RIQWWQYH® Q URBW KWR.IR
EDUH JURXQG DQG ULYHU UHVWRUBWURQVS$URMHFMPR X & X BIG VK
LQWR FUHHNV LQWR WKH IXWXUH

e 7KH60-— FRPPXQ@IDW\LPSDFWHG DW LPPHGLDWH GRZQ\DW K HDPG VA.MG
DV LQGLFDWHG E\ D GURS LQ GLYHK WILWAHVFRQE&VLP)SDLUP HQW EF
yLJ DQG DW '6 &HQWUDO *XOR KL QFFKILVDX/DI\G O/IHNGHP\H@XWH | /R Z
9UDLQ &UHHN )RUWXQDWHO\ VLWHG IXQOKFR UGHRZ DN WH HBIP VW E
SUHYLRXV \HDUV UHIHUHQFH GDWD

"KDW V 1H[W"

e :H ZLOO FRQWLQXH WR PRQLWRU LP S DGFM/\F WRNEHDWHH VXD D\ G L
VLWHV WR GHWHUPLQH LI VHGLPHQWDBWLW®@ BESH WDRH QWV X B QIEQY/C
FRPPXQLW\ UHPDLQV LPSDLUHG

e :H ZLOO PRQLWRU %0” LQ D VLPLODU EDO@ RLDWVHRSYDWWM RRVE\
SDUWQHUYV DV WKH $0 DW 6FDOH S BHRIMIDFH BIYKBGGMOWR WKH %R

e :H DUH SULRULWL]LQJ ULYHU DQG KOUM UM GX-PHVR K B W PO RRUR R
RQ GULQNLQJ ZDWHU VXSSO\ DTXDWLFFRQEGHLWDRGVRYDHQUDJIE Z
PDQDJHPHQW DFWLRQV WR LPSURYH VHGL®WQ®R RO DPITSQDIH M
QHFHVVDU\
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3RVW ILUH VWUDZ EDOH FKHFN GD®NWGLOBH QUW\EWXROOWERQ D VHDVR
WHFKQLTXHVY XVHG WR FDSWXUH VH&SRE® 8 QM GIXIWIHGEG WR DWWHQXDV
SRVW ILUH UXQRII LQ +HLO 5DQFK DG RPILWILIKDWHHVWRUDWLRQ WH
SRVW ILUH LPSDFWV GRZQVWUHDP 3KNVRRVRLWOIRIIPWH SRVW ILUH LPS




SRVW )LUH —-PSDFWYV L

7\SH RI —ASDFV
3HUFHQW 6DQGYV SRVW LUK

M 5HIHUHQFH

JLIXUH $YHUDJH SHUFHQW VDQGVY DW VLWMV 2QDIHIWU+DRW ODHIN

6LWHYV DUH RULHQWHG | WRP XBXQAMVHDID ® HUWIKW  +RUL
OLQHV UHSUHVHQW WKUHVKROGV |IRUHBDEKWKHBD P K QW W21 R SIS\0O\
:48&' 5 'DWD EHORZ WKH WKUHVKROG OLQHELMXGDFWWXPE¥
DQG GDWD DERYH WKH WKUHVKROG O MXHXPRBG IGFRIAVQH [ USJRRW HEXDAULD (
HUURU IURP WKH DYHUDJH QXPEHU D/ERKW HYHDAK EDWY WDSREHOHH Q'
GDWD FROOHFWHG XSVWUHDP R $\HHO R.Z E CRUW BHH B U HWMIQRV | GDM D
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3KRWRV Rl ILQH VHGLPHQW GHSRVLWNRQHIWDEBRROQOD@Y ¥ DIOOHO B
%RWK VLWHV ZHUH LPSDFWHG E\ SRYWD LIQUBUHHNRII RQ 6RXWK 6W




3RVW )LUH —PSDFW Wk

%0— &RPPXQLW\ 00— 6FRUHV )LJXUH B 5HIHUHQF

%0- &RPPXQLW\ 'LYHUVLW\ 6FRUHV )LJXUH
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%0- &RPPXQLW\ +%—- 6FRUHYVY )LJXUH

JLIXUHV 00" 'LYHUVLW\ DQG +%” VFRUHV D@Q/GG LOMHIWH WRHOXIP\QH WD Q@
ULJKW FROXPQ :DWHUVKHGV 6LWHINPD WH RW LW WCHRZ QWRRJI B F WWUL
+RUL]IRQWDO GDVKHG OLQHV UHSUHWHQWH WRWHN & KO IGARD BROMHHDR KH E
69 &'3+( :4&" 5 7TKH WKXPEV XS LFRQ DERYH RU EH®IRZHVK
QR LVVXH DQG WKXPEV GRZQ VLJQLILHAD WV SIRMSHIHW HQAV LWHNDHH H €
FROOHFWHG XSVWUHDP RI WKH ILWBURVHSQUWH VLWHHV <IPCGDRWH® EY W




3RVW )LUH ,PSDFWYV LQ

.QRZQ —-VVDKH &DOZRRG )LUH
RYHU DFUHV DQG WKH /
EXUQHG PRUH WKDQ DFU}
DQG /HIW +DQG :DWHUVKHG

'XH WR KLJK EXUQ VHYI
ODQGVFDSHV ZHUH OHIW I
VXVFHSWLEOH WR HURVLR(
LOQYDVLYH VSHFLHV DEXQGEL

+LIJK VHYHULW\ ILUHV EXUQ KRW HURMQ K WB WUIR®
URFN DQG FUHDWH K\GURSKRELF VRLOV ZDWHU
UHSHOOLQJ VRLOV

e +RZ GRHV XQGHUVWRU\ FRPPXQLW\ FRPSRNGWDRG
XQEXUQHG PHDGRZV DQG EXUQHG DQGGXRERUWHIDV
IRUHVWV"

e "V XQGHUVWRU\ FRPPXQLW\ FRPSRVLWLRRQY HP RWHNV LU
FRPSRVLWLRQ YHJHWDWHG FRYHU VWIDAWFMWXURU QW
XQPLWLIJDWHG IRUHVWY WR ILUH"

e B3URSRUWLRQ RI QDWLYH YV LQWURGXRH G FRN b UVWSR
QDWLYH HVWDEOLVKPHQW

e 6SHFLHV ULFKQHVV WR DVVHVV FRPSR®LAMQRR BF KRH(
LQWURGXFHG VSHFLHYV

e BWUXFWXUH WR DVVHVV JURXQG FR YXHQGWDSHE X Q@R
FDQRS\ FRPSRVLWLRQ
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2XU PRQLWRULQJ GHVLJQ DVVHVVHGLWKUFHRQBEXWQ RQW E
&DOZRRG DQG /HIW +DQG )LUH VFDUV+DQCUQ H IWWHIVQIGQ
&DOZRRG &DOZRRG )LUH DQG +HLO &DWIZRRG )IQFOD
S8QEXUQHG 8QPLWLJIJDWHG )RUHVW % X UEHXG) GHQ® L LI DJ
JRUHVW %XUQHG OLWLJIJDWHG )RUHVWU ®B & XOUHIHIR D H PG
(DFK EXUQ VLWH KDG DOO VL[ VLWH FRQGRWLKQY HH [F
8QEXUQHG OHDGRZV (DFK VLWH FRQGLWYRQHHZDW UDKS
7UDQVHFWY ZHUH PRQLWR .6 DQH G R IDQ W U DDYWHHUFFRHOS W NF
WKH OLQN WR UHDG PHWKRGYV




3RVW )LUH ,PSDFWYV LQ
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JLIXUH /HIW +DQG %XUQ WUDQVHFWYV IRU DIMVOHVD R & LWRKH HARWQ G HW IY R
DQG &DOZRRG %XUQ WUDQVHFWV ER®WRP®ZRRG (GWHADMRBGLWHR
6DPSOLQJ ERWWRP OHIW DQG %RXOGHBERVRXRWWODQE +HLO 6DPS




3RVW )LUH ,PSDFWYV LQ

.H\ WDNHDZD\V DQG QH[W VWHSYV

e 'DWD VKRZQ LQ WKH ILIXUHV LQ WKQE VHFOWHRQ WKH LPRPGLD\WH
&DOZRRG DQG /HIW +DQG )LUHV KDG RIQQ &HE&W WDWDLLRY : D@/ AWK H G
ODUJHVW LPSDFW RI WKH ILUHV ZDW R XJ}® I BB 6 DLHG MRV ¥ QLEX B Q

e« 3URSRUWLRQ RI QDWLYH YV DIODBMUFR@KEMWE MRYHHHB[FHSWLRQ RI PL
DW +HLO LQWURGXFHG VSHFLHV GR QRW WRSGHMDHIG WR. FKHQ B QVL B Q]
FRYHU DUH JHQHUDOO\ ORZ )LJ DIQREQ R LTQKMU R IGXEF H5E® RSFHFV
PLWLJDWHG IRUHVWYV DW +HLO PD\ EH GEBHQWHR $BN\Z DRIHPKKOLGL FT
DQG SODQWLQJ VHHGLQJ ZLOO EH LPBWREZWWQW W KHEBU B UHIRX Q
LQWURGXFHG FRORQL]HU VSHFLHV IURP HVWDEOLVKLQJ

e BWUXFWXUDO GHQHUDIO®\ WKHUH ZDV D KLJKHU GSURSRUNWLR® IR
WKDQ XQEXUQHG IRUHVWYV ZLWK E XY QR W QPR WH JJDM K G G D)L.UQ J
DUHDV JHQHUDOO\ KDYH YDU\LQJ JURDWEK URWRW \ \Q/GU X BWX QD A RS

e OHDGRZAHUH PRVW UHVLOLHQW WR WKH ILHHWRXW®E& DHW IWHOHQGELX
XQEXUQHG FRQGLWLRQV +RZHYHU LQWURIGXFEXCU YWISE FRHD GRHL
XQEXUQHG PHDGRZV /LNH RWKHU EXWRZHG PRUKWVQ HEKG GH & LPIH IV V
SUHYHQW HVWDEOLVKPHQW RI LQWURGXFHG FRORQL]JHU VSHFLHYV

"KDW V 1H[W"

o 7TKHVH GDWD KLJKOLJKW WKH QHHG IRLDVVHNZWKEVRDEY GOF B X b
IRFXVLQJ RQ LQWURGXFHG VSHFLHV WIKDA R D QVIK DWW DEBDW N X HD D

o 7TKHVH GDWD DOVR KLJKOLJKW WKH URWVLMNBXQFMXRH P B GRIZM
UHERXQGHG LQ WKH ILUVW JURZLQ@N VIHDY R Q SDDWHD V LULHD O EBIG
RI IXWXUH IRUHVW UHVWRUDWLRQ SURMHFWYV

o :H ZLOO FRQWLQXH PRQLWRULQJ WKH YV H JHPRHDQWL FSQ\D FVRL EQVRIL
WR FRPH DV WKH SRVW ILUH ODQGVFRAD I & RYWLQWHR GXE HEH
HVWDEOLVKHG DQG VSUHDG
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SKRWRV RI EXUQHG XQPLWLJIJDWHG QBUEHXVYWW HEX B QW GJ P MIHGR IR WDH V W
OHIW WR ULJKW
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3RVW )LUH ,PSDFWYV LQ

BURSRUWLRQ RI 1DWLYH YV -QWURGXFHG &RYHU )LJXUH

1DWLYH DQG - QWURGXFHG 6SHFLHV 5LFKQHVY )LJXUH

6WUXFWXUDO 'LYHUVLW\ RI &RYHU )LJIXUH

JLIXUH 3URSRUWLRQ RI QDWLYH DQG LQWURGXEOMEBIRBXAH WIREQ!
DQG VWUXFWXUDO GLYHUVLW\ RI FRYMIW | RDQBL [ OHIWH FRRXE QW L R [
FROXPQ DQG +HLO ULJKW FROXPQ W WB®A @XWIKHVEDUXR BEWH G F
JRUHVW OLWLJDWHG %XUQHG 8QEXUQHG QHR WBH\EW U BHE® L WD QIBW H
%XUQHG 8QEXUQHG +HLO GLG QRW KDNH3DQKHTBEEROQRHAKG ®HQKE IV 7K

SURSRUWLRQ OLQH DV D YLVXDO DWW 68BFLMW LQERQEVNUNERWRIL
QXPEHU DERYH VDPSOH VL]H



3RVW )LUH ,PSDFWYV LQ

7KH SRZHU RI FRPPXQLW\ VFLHQFH

JURQW 5DQJH )LUH )RODRZWHUYVKHG &HQWHU SURMHF SR VKD W RO HF DI WDIHY
REVHUYDWLRQV DFURVV WKH HQWLUR GURQGQ/H MH BWDRG LEX WK 1 RHDIDVZ RJ H W
GHWDLOHG ORRN DW YHJHWDWLRQ RGP R\QLIPHRW KQ O HRIXRIUW. QU0 SQU@ M H F
ZLWKRXW RXU SDUWQHUV %RXOGHU &R QY G&BOIZRIRGH( @O RIBRIZRIP & QEWH
LQ WKH &DOZRRG EXUQ DUHD EHORZ

J)LUH )ROORZHUV GRFXPHQW
VSHFLHV LQ WKH &DOZRR
DUHD IURP 0D\ WKURXJK 6H¢
yLJ 7KLV W\SH RI FR
VFLHQFH HIIRUW DOORZV X
VSHFLHV ULFKQHVV FKDQJH
IURP \HDU WR \HDU DQG WK!
JURZLQJ VHDVRQ :H DOVR
GDWD WR SULRULWL]H VWH?Z
JRU H[DPSOH WKLV \HDU ZH
RQ FRQGXFWLQJ ZHHG FRQV
SDWFKHV RI &DQDGD 7KLVW
ZHHG WKDW ZLOO WDNH
XQDWWHQGHG 7KDQNV W
YROXQWHRILODABLQ WKLV VHI

J)LIXUH 1DWLYH DQG LQWURGXFHG VSHFLHV WIWAKIR HRAY LQ VOKIHW DIDZ® FEG P
6SHFLHV ZHUH VXUYH\HG E\ )URQW 6B YL UH : PRADHDIRZKHIG/ &HR@WHU FRP P X
WKDW XVHV LIDWXUDOLVW WR SKRWR VERIFXPNQWSBH G GHVGWHIQRZIQ \ ZHWMHHQJIL Y
OHYHO RI LGHQWLILFDWLRQ PHDQLBWKP\ ZOIWH QGHOQWEIXDBG E\ PRU
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3KRWRYV IURP JLUH )ROORZHUV KIYG QWY WIKRWWRBII:DQYEWLRWVDU 3HD
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SRVW /DQNHU 5ROORYH

.QRZQ =VVXQ® $SULO
FDUU\LQJ JDVROLQH ZDV LQY
DFFLGHQW RQ +LJKZD\ Q
/\RQV $Q HVWLPDWHG

RI JDVROLQH ZHUH VSLOOF
DOWKRXJK LW LV QRW NQRZQ
LOQWR 1RUWK 6W 9UDLQ &UH
REVHUYHG RYHU WKUHH PLOHI
WKH VSLOO LQGLFDWLQJ LP

$SSOH 9DOOH\ WDQNHU VSLODTXDWLF OLIH
9UDLQ &UHHN LQ $SULO

_ 'LVFUH™M
ORQLWR

~ /RFDW LR

:KDW DUH WKH VSDWLDO DQG WHPSRUWRD ARSHDE WQ RW

FRPPXQLW\ D FULWLFDO SDUW RI ULYHU DQG ULSDULDQ

e %0” FRPPXQLW\ VFRUHV DV LQGLFDWRUV RI ZDWHU T X
o 00" DV DQ RYHUDOO DVVHVVPHQW RD T2CDOMWHW LD L

o BHUFHQW LQWROHUDQW WD[D DV DQ LIQYGILRADBMEU
PD\IOLHVY VWRQHIOLHV FDGGLVIOLHYJH R WRRI@P\V I

2XU PRQLWRULQJ GHVLJQ DVVHVVHG W®EDERSRY¥WY] FY |
DIWHU FRQWURO LPSDFW %$&” DSSURDFE QBG GRWOXD
VLWHV DORQJ 1RUWK 6W 9UDLQ DQB&X&WU HIHDIHD RH FR K
%XWWRQ 5RFN ZDV ORFDWHG XSVWWHKDPWRIIWEKHQUR®Q
DIWHU LPSDFW VLWHV LQFOXGHG WZR RXWHKYV GRIQDVM OF
WKH UROORYHU RQ 1RUWK 6W 9UDLQUDQ® RQH BN WHKO "
ZHUH FROOHFWHG LQ 6SULQJ L P P H@GG DWHIIOQ D QNV)HDWD &
@ _LEN VDPSOLQJ PEMAKRRGWKH VDPH DV ORQJ WHUP D
PRQLWRULQJ &OLFN WKH OLQN WR UHDG PHWKRGV

YLIXUH 7DQNHU

UROORYHU PRQLWRL
ORFDWLRQV LQFOXG
XSVWUHDP UHIHUHQ
%XWWRQ 5RFN DQ
LPSDEWHG VLWHV $

9DOOH\ 1RUWK P
GRZQVWUHDP $SSO
9DOOH\ 6RXWK F

GRZQVWUHDP DQG
PL GRZQVWUHDP
6W 9UDLQ &UHHN



SRVW /DONHU 5SROORYH

.H\ WDNHDZzZD\V DQG QH[W VWHSYV

e« 2YHUDOO WKH WDQNHU UROORYHU LPGDWW HDBPWKIHWKH VFRIPGH QLQ
&UHHN EXW WKH %0” FRPPXQLW\ DSYSHDWVYPHWR EH UHFRYHULQJ R
e 6HQVLWLYH VSHFLHV ZHUH LPPHGLDWHO\ LPBDFIMWHG BN WESOID YR
1RUWK WKH ILUVW VLWH GRZQVWEHB B\ GVIKIHR R RIGIORYHLY HEOO\” \ON
WKH UROORYHU WR MXVW DERYH WKH DRAWDEQP HMW PMIQWH Y R R/GRG
UHGXFHG E\ KDOI DW $SSOH 9DOOH\ 1R UWRDDLQE QIOWRRGVRE B M GG E
7KLV VSHFLHV ORVV ZDV LQLWLDOO\ ¥REK HWQ PQJI ODW VW R/HWR
FDGGLVIOLHY DUH FULWLFDO WR WKH RIVXOAUL Z IHFRWLVAV HPR G1 X
DQG RUJDQLF PDWWHU EUHDNGRZQ
e %\ )DOO KRZHYHU VHQVLWLYH VSHFLHMD®WE UMKEHR XEWEBOG OOV
00” DQG SHUFHQW LQWROHUDQW VSHBLONYZHOM HEHDFN WR GUH WK
JRRG QHZV IRU UHHVWDEOLVKLQJ ILVKL®RSRRDOWIRRKQNFKHHGLQJ D

'KDW V 1H[W"

o 1RZ WKDW WKH %0” FRPPXQLW\ KDV UHFRYWURGYVWRHSPHOWR G
PRQLWRULQJ DW WKHVH GLVFUHWH \MNRHN QD CDMK RXWIKKH O RGQLIVA
FRQWLQXH

o :H VKDUHG WKHVH GDWD ZLWK &RORUDGRR3RHNS RRQWEK: MKHL
DVVHVVPHQW RQ LPSDFWV WR DTXDWHBE WIKBW"QHVRULRFINVQJ Zt
WKLV \HDU :KLOH BNRER WURBMW DLNHO\ UHHVWDEOLVK RQ W
UHVWRFN 5DLQERZRUBKREMK XV P\NLVV
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SRVW /DONHU 5SROORYH

JLIXUH 00” VFRUHVY DW GLVFUHWH VLWHYV DORQJIVDUWK: BWH YVIOH C
RULHQWHG IURP XSVWUHDP OHIW UWRQWDPQVWOBBR XBSKW G BWRK|
DWWDLQPHQW WKUHVKROGV IRU HDREKRQWHKH) & OR¥RBELDMG G EELLRAMG
LPSDLUPHQW V@&'I—BVKRADSG\B 'DWD DERYH WKH DWWDLQPHC
LQGLFDWH QR LVVXH VLJQLILHG E\ D WKXPERSDI UPRGWG /K D HEHK
SRVVLEOH LVVXH WKXPEV GRZQ 'BM.ZR WKDWVIKOROMG K HANDZHHD@ W K K |
%O0OXH EDUV UHSUHVHQW UHIHUHQFH RERWWKGDWDO BR¥ABHFRUH G HA R
*UHHQ EDUV UHSUHVHQW VLWHYV LPSDFWHG E\ WKH UROORYHU

JLIXUH3HUFHQW LQWROHUDQW WD[D DW G DVRBU&WHH M LIMWH §\WD CoRIDL
6LWHY DUH RULHQWHG IURP XSVWUWHROW OHOWHVER B\RIEISWH VDG WU
FROOHFWHG XSVWUHDP RI WKH U R OQRIHHQU EFDW & RS BIHW K B W R/Q /R
UROORYHU
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OLQLQJ ,PSDFWV LQ 5LY

.QRZQ —-VVXHVWRULFDO OHJD
FRQWLQXHV WR LPSDFW ULYHU
+DQG :DWHUVKHG :KLOH PLOC
KDYH EHHQ SXW IRUWK WR UH
LPSURYH FRQGLWLRQV DEDQ
FROQWLQXH WR OHDYH VWUHWEF
ZDWHUVKHG LPSDLUHG WKUR.
GUDLQDJH 1RWDEO\ LQ )DOO
UHOHDVH IURP WKH &DSWDLQ -
3KRWR IURP RI WkH UHNHOWPDWHNXOWHG LQ D ILVK NLC

RFFXUULQJ DW WKH &DSWDLGRIDGMWAUHDRYRIQ /HIW +DQG &U
7XQQHO LQ XSSHU /HIW +DQG :DWHUVKHG

7KH :DWHUVKHG &HQWHU LQYHVWLJDAGVANVQIHAS WKW R X UR RV P E CHQ IARRUION

&DSWDLQ -DFN $VVIHPREOH@WULQJ HIIRUW WR DVVHPVEDBWHW @ X I
RQ DTXDWLF OLIH %0” WKURXJKRXW WKH UHFODPDWLRQ SURFH
8SSHU /HIW +DQG $VVBVFRBQWRULQJ HIIRUW WR LGHQWLI\ D
LQFOXGLQJ &DSWDLQ -DFN RQ ZDWH U: BWHRIMKMG FOHHNSH U H BN
-DPHV &UHHN DQG /LWWOH -DPHV &LRMNG LRHV I WSHIVXDWN BB SR
LQ SURJUHVV DQG ZLOO EH OLQNHG KHUH ZKHQ DYDLODEOH

:KLOH WKHVH DVVHVVPHQWY DUH FRPSQRBRNQWDWRXDORY KNV Q@ PXSC
LPSDFWV DQG SRWHQWLDO VRXUFHW\UHY YWXWVSDUHVVKBURG RIS D |

‘:DWHUVKHG &HQWHU VWDII
VDPSOLQJ DIWHU WKH
&DSWDLQ -DFN PLQH

UHOHDVH LQ 7KH LURQ

SUHFLSLWDWH LQ WKH VWUHDP

LV DQ LQGLFDWLRQ RI DFLG

PLQH GUDLQDJH
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'LVFUHWH OR

OLQLQJ ,PSDFWV LQ 5LY
o] &DSWDLQ -DFN $VVHVVF

4XHVWLH

+RZ GRHV &DSWDLQ -DFN PLQH GUDLQD3D Q8 S&OUFMH B TGOOW\L
UHFODPDWLRQ SURFHVV™

00” 6FRUH DV DQ LQGLFDWRU RI ZDWHU TXDOLW\ LPSDFW\

2XU PRQLWRULQJ GHVLJQ WR DVVHVVH® %¥SDWHDL@EGZ0BH
UHIHUHQFH VLWHV RQH RQ /HIW +#HQ & DSWHHN) % B ¥ W UPH.I)A
3HDN DQG RQH RQ -DPHV &UHHN +DWRPYVHIW PDQQ WMUNE
OHJDF\ PLQLQJ DFWLYLWLHV 7KH QL@®RXLRBOWWK S S W VHD
&UHHN IURP PLOHV WR PLOHV GRZQYWUHDP RI &DSW
@ _LEN VDPSOLQJ PAMAKRRGWKH VDPH DV ORQJ WHUP D
PRQLWRULQJ &OLFN WKH OLQN WR UHDG PHWKRGYV

JLIXUH %0” PRQLWRULQJ ORFDWLRQV LQ 8SSHUN HDWQ & OS5 : PDAPHHY/V &
6LWHV LQFOXGH WZR UHIHUHQFHV RQHWRKBWDNDP (G W®&H RDOQ-HD P

+DUPV

D PDMRU WULEXWDU\ DQG QURPF LPSIRFWHGOHWBR ZDVON U

&DSWDLQ -DFN
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OLQLQJ ,PSDFWV LQ 5LY

o] &DSWDLQ -DFN $VVHVVE

'LVFUHWH OR

.H\ WDNHDZD\V DQG QH[W VWHSYV

e 00” VFRUHV GHFUHDVHG GRZQVWUHDP RWW ¥ HW&DBIS WHQ I D\DHF NL D
LQGLFDWLQJ LPSDFWV WR WKH %0” FRPFRYHW\I XXRZKN U (G RRY WW
e« IRWDEO\ WKHUH PD\ EH RWKHU LPSDHIW HR@GYV RN UFFYV DIVQ&S 5H
IURP yLJ ‘KLOH WKH &DSWMIRW-ERNLBBQRWLQKVEDW F
SRVVLEOH WKDW WKHUH DUH RWKHUZLMRXUGWR RH |FR @ VD® QW N

e :KDW V 1HJWH :DWHUVKHG &HQWHU ZLOO FRQWLQXH MHR &IRSM B/
UHFODPDWLRQ SURFHVV DQG DW 8SSHWJDFIW VDQG V/WFDEGHQQ
RI FRQWDPLQDWLRQ :H SODQ WR XVH DBPRWHDMHDRNG GY HRDBE
FRQGXFW D VSDWLDO DQDO\VLV RYHU KADBHWRD LIGH® WZILIW KV K H |
FRQWDPLQDWLRQ

YLIJXUH 00” VFRUHV DW GLVFUHWH VLWHV DDR QD QK WD WHYG/ KeHIH H
RULHQWHG IURP XSVWUHDP OHIW MR QMRY® VRWBHHONW X8 BHUWG DVKW
DWWDLQPHQW WKUHVKROGV IRU HDHFKLWRIQNVBQG DO/R/RHUL DUMKEG GEDLVRM\C
LPSDLUPHQW WEUHRVEBROGIR' 5 'DWD DERYH WKH DWWDLQ
LQGLFDWH QR LVVXH VLJQLILHG E\ D WKKPERSDI UPQGWGD\WDHEK
SRVVLEOH LVVXH WKXPEV GRZQ 'DWMZR WKW M B R O GE/H IVZUHUHENQ W KIEX |
%OXH EDUV UHSUHVHQW UHIHUHQFHD®DRDW IGH V& D SFRIDLOH F VAHNG OX§
&UHHN RU LQ -DPHV &UHHN 5HG BDWW KBS RH WHIQHN P\LIQMHR/QG/RIZW + L




$GDSWLYH 5 HVWRUDWLI

$GDSWLYH 5HVWRUDWLRQ DL
HFRORJLFDO EHQHILWV RI \
UHVWRUDWLRQ GHVLJQ 6WDJ
LV D UHVWRUDWLRQ WHFKQI
GLVVLSDWH WKH HQHUJ\ RI D
PXOWLSOH FKDQQHOV WKURX.
FUHDWH D ZHWODQG FRPSOH]
VLQJOH FKDQQHO WKDW WUD(
RI ZDWHU 7KLV UHVWRUDWLR
SRWHQWLDO WR UHGXFH IX
FOLPDWH FKDQJH VXFK DV G
6LWH SKRWR RI WKH 6WDJH =HUR GHVLJQ
DOQG ILUH

e 2YHUDUFKLQJ TXHVWLRQ +RZ GRHV D 8%WPBUHDMHI RHBRHPR
FRPSOH[LW\ HFRORJLFDO UHVLOLHQFH HDW KDIWWHILQ/X D
DUH RQO\ IHDWXULQJ RXU DVVHVVIPRI@ \WDRSIDWVH &L ALHQS\R E
o 6HGLPHQW DWWHQXDWLRQ :KDW LV WRMW DROXPE DC

FDQ KROG YHUVXVY D UHVWRUHG PDLQVWHP SRRO"

e $SEVROXWH VHGLPHQW YROXPH DV DQ LQWLEWDWRS RM LR
WKH SRRO \HDU WR \HDU

e SHODWLYH VHGLPHQW YROXPH DV DQ LQW LFDBWRO KR
UHODWLYH WR LWV VL]H \HDU WR \HDU
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2XU PRQLWRULQJ GHVLJQ IRU VHGLPHBW B® WHRWDW DRJ
. VHGLPHQW YROXPH LQ WKUHH %'$V DQGRW®WY H A KPD W%OIM
VLWXDWHG RQ D VHFRQGDU\ FKDQQHQ QAW MRJ SRR RV W KJ
PHDVXUHG VHGLPHQW YROXPH LQ SRRPNWWIREG\Q G DRIZOIPDR
+LOWRQ DQ@OLFOIHWKH OLQN WR UHDG PRUH RQ PHWKRG\

3KRWR Rl PRQLWRULQJ SRRO
VHGLPHQW LQ RQH RI WKH
GRZQVWUHDP PDLQVWHP
FKDQQHO SRROV




$SGDSWLYH S5SHVWRUDWLI

J)LIXUH $GDSWLYH 5HVWRUDWLRQ %'$ DQG
PDLQVWHP SRRO VHGLPHQW PRQLWRULQJ ORFDWLRQV
DQG D FORVH XS RI %'$ ORFDWLRQV RQ WKH
6WDJH =HUR $GDSWLYH 5HVWRUDWLRQ SURMHFW DUHD
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.H\ WDNHDZzZD\V DQG QH[W VWHSYV

e $V H[SHFWHG WKH DEVROXWH YROXRBHLRIIPH GILPHIQMH K HOKGD RQDC
WRWDOLQJ DV PXFK DV FXELF | FHUWH \RW \XHSG/ IMPUHHDDNP L96Y $W K BI L D
VHGLPHQW YROXPH GHFUHDVHG IURP X3 WKBH® P WR TXRIQFWHW U B
PRVW VHGLPHQW GHSRVLWV XSVWUHDP WHKFKXO VRO DFFD L9 W H
QHFHVVDU\ WR SUHYHQW SOXJJLQJ $WV & RRIX QKHLE R ZMW WQWE P G

e 7KH UHODWLYH YROXPH Rl VHGLPHQW IVQ PR X SWRNV P BID@VW'ISP
LQGLFDWLQJ WKHVH SRROV DUH KROGLQW DHQDRLIOYDH) VDR RAXIKQNL |
+RZHYHU ZH H[SHFW WKH %'$ V WR FROMQ® XHHHLWRLQJYDIOWXK V
H[FHHG WKH PDLQVWHP SRROV IURP \HDU WR \HDU

e :KDW V 1H[W"
o 7KH :DWHUVKHG &HQWHU ZLOO FRQWLR®KPWRL ©® RQKMARU ISRR @ X
FRPH WR DVVHVV WKH DWWHQXDW L\RRQJFDSHFR W\L RIHYR $ FULW L\
o :H PD\ QHHG WR PDQDJH WKH XSVWURDB®W %'BPHERIGWKB NG LP
IRU GRZQVWUHDP SRQGYV WR FRQWL @X¥H @/HRGILOO DQG IXQFWLF




$GDSWLYH 5 HVWRUDWLI

JLIXUH$EVROXWH VHGLPHQW YROXPH LQ WKRUBRRO SV 3D/Q & QVK U HHQ|
DW WKH 6WDJH =HUR $GDSWLYH 5H@WRHBMWLRQ VLWH RQ /HIW +DQf
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J)LIXUH 5HODWLYH VHGLPHQW YROXPH 9 LQQWKUHH & '$V DG WKK
=HUR $GDSWLYH 5HVWRUDWLRQ VLWH RQ /HIW +DQG &UHHN




(DNHDZD\V DQG 1H[W 6W

$GMXVWLQJ DQG LWHUDWLQJ LV LQKHUHQ\BUWVREHWKH BBOBRWLIH PRQ
ZDV OHDUQHG WKURXJK PRQLWRULQJ DO¥®\WRDQG ERH[DW I R/QI S\Q \WRRU

FROODERUDWLRQ DQG SURMHFWYV LQ DQG WKH IXWXUH
.H\ 7DNHDZD\ I1H[W 6WHSV &ROODERUDWLRQ
6HGLPHQW &DSWXUH e &4ROODERUBWNRQWK SDUWQHUV V

'KLOH /HIW +DQG DQG 6W 9UDLQ SULRULW\ VHGLPHQW FDSWXUH O]
‘DWHUVKHGYV FXUUHQWO\ GR QRW Wi ROHRQW VRXUFH LVVXHV LQ WK
WHUP VHGLPHQW LVVXHV SRvw PLEHRMRFHPOHPHQW ULYHU UHVWRI
KDV ORFDOO\ LQFUHDVHG |Lo+»VHNRYMYDWEILFDOO UHGXFH LPSI
LPSDFWHG DTXDWLF OLIH $V H[SHEXWEUR,IEYHY DQG RWKHU VHGLP

LQ RXU 6WDJH =HUR GHVLJQ DUH D@RMIRYXOWIDF s
ODUJH YROXPHV RI VHGLPHQW e SBURMHFWWURMHFWY LQFOXGH &D

&RQFHSW 'HVLJQV IRU UHVWRUDW
&UHHN XSVWUHDP RI +LJKZD\ D (
%XLOG LPSOHPHQWDWLRQ ULYHU

JORZV RQ WKH 6RXWK 6W 9UDLQ XSVWU|

ORVW /HIW +DQG DQG 6W 9UDLQ VLWHV KDYH

ORVW SRRO DUHD RYHU WLPH $ ¢ RRROIOCPDERGUPBNRQ WK SDUWQHUV V
RI LQVWUHDP KDELWDW FRPSOH[LWQRRNOMWDQG IORZ LVVXHV DQG R
VXJIJHVW ODFN RI IOXVKLQJ IORZV PISSDRISWL POWV KLQJ IORZV DFURYV
IRU PDLQWDLQLQJ GHSRVLWLRQDO%WDIMIV WKDW

DUH FULWLFDO IRU KDELWDW DQ& DWRWHFXPMELVR JOUDLQ /HIW DQG +I
VHGLPHQW DQG KLJK IORZV —$™XDWLHFQYHMWBYD®F\ 'LVWULFW LV OHDG
WKH 30DLQV LV DOVR OLNHO\ LPSDRWX® FURGS WKDW DLPV WR LPSU
XS FRQGLWLRQV QHDU GLYHUVLRQXYGCWHWUIRAWXILFHGILBRY RI IORZV DFURV
IORZV DUH GLYHUWHG IURP WKH FUHHW #+BYG :DWHUVKHGY DQG ILQG
GRPHVWLF DQG DJULFXOWXUDO XVWR LPSURYH ZDWHU GHOLYHU\

6WHZDUGVKLS

‘KLOH OLPLWHG WR RQH \HDU RI & RRONDERREPRDVRIQ XH DQQXDO FRC
PRQLWRIH QRXQG WKH XSSHU ULSDPLW® SDUWQHUV WR EXLOG FRQV
SODLQV DQG SRVW ILUH ODQGVFDSHR XPEZRRBHHG FRQWURO SULRU|
DQG /HIW +DQG KDYH VWHZDUG VK 3% RMHBMRLQJ SURMHFWYV LQFO X
7KHUH DUH D KLJK SURSRUWLRQ RIFRQWWR®XE®@WKH &DOZRRG EXUQ
VSHFLHV LQ WKH XSSHU ULSDULDQVXWHRX®GMWKHZDWHUVKHGV LQ S
30DLQV EDUH JURXQG LQ XQPLWLJIPRWIGE BXNUERX®Q W\ DV ZHOO DV FEF
DUHDV DQG ZHHG FRQWURO LVVXHPRDIQ@®JHPHQW LQ FRPSOHWHG ULY
PLWLJDWHG EXUQHG IRUHVWYV Rl WEXKHRSRMW VL UH

ODQGVFDSH



