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9LFWRULD &RXQW\ 7H[DV
ODUFK

,1752'8&7,21

.LPOH\ +RUQ DQG $VVRFLDWHV ,QF .LPOH\ +RUQ ZDV UHWDLQHG E\ 21
DQ $TXDWLF 5HVRXUFHY '"HOLQHDWLRQ IRU WKH SURSRVHG 2ULDQD 6ROL
DFUHV RI XQGHYHORSHG ODQG ORFDWHG QRUWK RI 9LFWRULD LQ 9LFW
VLWH LV ORFDWHG HDVW RI 8 6 +LJKZzZD\ 1RUWK 7KH VWXG\ DUHD DSS
DIJULFXOWXUDO ODQG DQG RSHQ SDVWXUHYV 7KH VWXG\ DUHD FDQ EH V

7KH SURSRVHG SURMHFW FRQVLVWY Rl WKH GHYHORSPHQW RI D VRODU
YLVLWYV DW WKH VWXG\ DUHD RQ $XJXVW DQG ZLWK WKH REM
Rl WKH 8 6

7KH SXUSRVH RI SHUIRUPLQJ WKH DTXDWLF UHVRXUFHV GHOLQHDWLR
FRQGLWLRQV DQG REVHUYH IRU WKH SUHVHQFH RI SRWHQWLDO :DWHUV

0$33,1* $1' %$&.*5281" ,1)250%7,21

3ULRU WR SHUIRUPLQJ WKH VLWH YLVLW VHOHFWHG PDSV DQG EDFNJUR
WR DVVLVW ZLWK LGHQWLI\LQJ SRWHQWLDO :DWHUV RI WKH 8 6 RQ WI
GHVFULEHG EHORZ

7TRSRIJUDSKLF ODS

%DVHG RQ D UHYLHZ RI WKH 86*6 WRSRJUDSKLF PDS ,QH] 1: 7H[DV TX
SUHGRPLQDQWO\ GHSLFWHG DV XQGHYHORSHG YDFDQW ODQG DV HYL
IRUHVWHG DUHDYVY DUH GHSLFWHG RQVLWH RQH LQ WKH FHQWUDO DQG
DUHD DV HYLGHQFHG E\ JUHHQ VKDGLQJ 6L[ DSSDUHQW SRQGV ILI
XQLPSURYHG URDGY DUH GHSLFWHG WKURXJKRXW WKH VWXG\ DUHD $
ZHVWHUQ SRUWLRQ RI WKH VWXG\ DUHD 7KH WRSRJUDSKLF PDS GHS
WRSRJUDSK\ UDQJLQJ LQ HOHYDWLRQ EHWZHHQ DQG IHHW DERYH [
IRU WKH VLWH FDQ EH VHHQ DV )LJXUH LQ $SSHQGL][ $

IDWLRQDO :HWODQGV ,QYHQWRU\ 1:, 0DS DQG 1DWLRQDO +\GURJUDSK!
%DVHG RQ UHYLHZ RI 1:, GDWD SRWHQWLDO ZHWODQG DQG RU ZDWH.L
VWXG\ DUHD )RXUWHHQ ULYHULQH IHDWXUHYV IUHVKZDWHU HPHUJHQ
GHSLFWHG ZLWKLQ WKH VWXG\ DUHD 1:, GDWD LV SXEOLVKHG E\ WKH 8¢
DQG ZDWHUERGLHY EDVHG RQ VWHUHRVFRSLF DQDO\VLV RI KLJK DOWLW
LV QRW UHJXODUO\ XSGDWHG DQG KDV QRW EHHQ YDOLGDWHG LQ WKH
1:, ULYHULQH IHDWXUHV )LJIXUH LQ $SSHQGL[ $ GHSLFWV WKH ERXQG|
DV GHSLFWHG DQG UHFRUGHG E\ WKH 1:, DQG 1+' ZLWKLQ WKH VWXG\ DI
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6RLO 6XUYH\

JLIXUH LQ $SSHQGL[ $ GHSLFWV WKH PDSSHG VRLO FRPSRVLWLRQ GDV
RI WKH WKUHH HVVHQWLDO FKDUDFWHULVWLFV RI D ZHWODQG DFFRUG
&RXQW\ 6RLO 6XUYH\ IRXU VRLO W\SHVY DUH GHSLFWHG ZLWKLQ WKH VW
W\SH LV SURYLGHG EHORZ

x 'HIJROD VvVDQG\ FOD\ ORDP IUHTXHQWO\ IORRGHG 'Z 7KLV PDS XQ
GUubLQDJH FODVV 7KH ZDWHU WDEOH LV ORFDWHG PRUH WKDQ
SRQGLQJ RU IORRGLQJ DVVRFLDWHG ZLWK WKLV PDS XQLW $FF
&RQVHUYDWLRQ 6HUYLFH 15&6 WKLV VRLO FODVV LV OLVWHG L
9LFWRULD &RXQW\ 7H[DV

x 1DGD &LHQR IUHTXHQWO\ SRQGHG FRPSOH] WR SHUFHQW VORSE
PRGHUDWHO\ ZHOO GUDLQHG QDWXUDO GUDLQDJH FODVV 7KH ZDW
DQG WKHUH LV QR IUHTXHQF\ RI SRQGLQJ RU IORRGLQJ DVVRFLDWHF
15&6 WKLV VRLO FODVV LV OLVWHG DV FRQWDLQLQJ K\GULF FRPSF

X T7THOIHUQHU ILQH VDQG\ ORDP WR SHUFHQW VORSHV 7H$ 7KLYV
GUDLQHG QDWXUDO GUDLQDJH FODVV 7KH ZDWHU WDEOH LV ORFD
WKH VXUIDFH DQG WKHUH LV QR IUHTXHQF\ RI SRQGLQJ RU IORRC
$FFRUGLQJ WR WKH 15&6 WKLV VRLO FODVV LV OLVWHG DV FRQW
&RXQW\ 7H[DV

X T7THOIHUQHU ILQH VDQG\ ORDP WR SHUFHQW VORSHV 7H% 7KLV
GUDLQHG QDWXUDO GUDLQDJH FODVV 7KH ZDWHU WDEOH LV ORFD
WKH VXUIDFH DQG WKHUH LV QR IUHTXHQF\ RI SRQGLQJ RU IORRC
$FFRUGLQJ WR WKH 15&6 WKLV VRLO FODVV LV QRW OLVWHG DV FI
&RXQW\ 7H[DV

$FFRUGLQJ WR WKH 15&6 WKUHH RI WKH VRLO W\SHV 'Z 1F$ DQG 7HS$
K\GULF FRPSRQHQWY VXJIJHVWLQJ WKDW ZHWODQGY FRXOG EH DQWLFL

JHGHUDO (PHUJHQF\ ODQDJHPHQW $JHQF\ )(0$ )ORRG ,QVXUDQFH 5DWH
JLJIXUH LQ $SSHQGL[ $ GHSLFWV WKH )(0$ IORRGSODLQ JRQHV DFURV
)(0$ )ORRG ,QVXUDQFH 5DWH 0DS ),50 3DQHO 1XPEHU % HIIHFW
WKH PDMRULW\ RI WKH VWXG\ DUHD LV ORFDWHG ZLWKLQ =RQH ; $UHD
RI WKH )(0$ GHVLJQDWHG \HDU DQG \HDU IORRG JRQHV 7KH QRUWK
DV =RQH $ \HDU JORRGSODLQ

$HULDO 3KRWRJUDSKYV

JLIXUHV D WKURXJK F LQ $SSHQGL[ $ SURYLGH DHULDO SKRWRJUDSKYV
DQG UHVSHFWLYHO\ &RQGLWLRQV ZLWKLQ WKH VWXG\ DUHD DSSHI
VHOHFWHG DHULDO SKRWRJUDSKYVY 7KH VWXG\ DUHD LV JHQHUDOO\ GH:
ILHOGY DQG SDVWXUHODQG

5HFHQW DHULDO SKRWRJUDSK\ LV XVHG DV EDVH GDWD IRU )LJXUH
GHSLFW WKH GHOLQHDWHG DTXDWLF UHVRXUFHV REVHUYHG ZLWKLQ W/
J)LIXUHV D bQG E 6WUHDPVY DUH DEEUHYLDWHG DV 6 6ZDOHV DUH DE
DEEUHYLDWHG DV 2: :HWODQGY DUH DEEUHYLDWHG DV :
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*URXQG OHYHO SKRWRJUDSKY DUH SURYLGHG LQ $SSHQGL[ % )LJIXUH
ORFDWLRQ RI VLWH YLVLW SKRWRJUDSKV 6LWH YLVLW SKRWRJUDSK
SKRWRJUDSKY FRUUHVSRQG WR WKH QXPEHULQJ VI\VWHP RQ WKH WDEOI

), (/' 0(7+2'6

.LPOH\ +tRUQ SHUVRQQHO FRQGXFWHG VLWH YLVLWV RQ $XJIXVW D QG
LGHQWLI\LQJ SRWHQWLDO :DWHUV RI WKH 8 6 $W WKH WLPH RI WKH '
DSSUR[LPDWHO\ f WR f )DKUHQKHLW ZLWK SDUWO\ FORXG\ VNLHV V
WKH VLWH YLVLWYV

&KDUDFWHULVWLFVY RI SRWHQWLDO :DWHUV RI WKH 8 6 ZHUH DVVHVVHG
EHORZ 5HIHUHQFLQJ ERWK WKH SKRWR ORFDWLRQ PDS VKRZQ RQ )LJIXU!
5HVRXUFH 0DS VKRZQ RQ )LIXUHYV D ELQ $SSHQGL[ $ ZLOO KHOS VX

(7/$1'6
*XLGDQFH IURP WKH 3&RUSV RI (QJLQHHUV :HWODQGY '"HOLQHDWLRQ 0D
6WDWLRQ :HWODQGYV 5HVHDUFK 3URJUDP 7THFKQLFDO 5HSRUW < GDYV

GHWHUPLQDWLRQV IRU DUHDV JUHDWHU WKDQ ILYH DFUHV DV PRGLILH
RI (QJLQHHUV :HWODQG 'HOLQHDWLRQ 0DQXDO $WODQWLF DQG *XOlI
1RYHPEHU ZDV XVHG WR HYDOXDWH WKH SUHVHQFH RI ZHWODQGYV
GHILQHV ZHWODQGV DV *WKRVH DUHDV WKDW DUH LQXQGDWHG RU VD
IUHTXHQF\ DQG GXUDWLRQ VXIILFLHQW WR VXSSRUW DQG WKDW XQG
SUHYDOHQFH RI YHJHWDWLRQ W\SLFDOO\ DGDSWHG IRU OLIH LQ VDWXUTL
VZDPSV PDUVKHV ERJV DQG VLPLODU DUHDV’ &)5 E :HWODQGYV
FKDUDFWHULVWLFV K\GURSK\WLF YHJHWDWLRQ K\GULF VRLOV DQG ZH

2EVHUYDWLRQV IRU WKH SUHVHQFH RI ZHWODQG YHIJHWDWLRQ DQG K\G
SLWV ZHUH H[FDYDWHG WR HYDOXDWH WKH SUHVHQFH RI K\GULF VRLOV

OHIHWDWLRQ &KDUDFWHULVWLFV

7KH VWXG\ bUHD zDbV REVHUYHG WR GHWHUPLQH WKH VSHFLHV ZKHQ SR
IRU IRXU VWUDWD RI SODQW FRPPXQLW\ W\SHV +HUEV ZHUH JHQHUD!
VKUXEV VDSOLQJYV ZHUH JHQHUDOO\ REVHUYHG ZLWKLQ D IRRW UDGL>
REVHUYHG ZLWKLQ D IRRW UDGLXV RI WKH VRLO VWDWLRQ ORFDWLR(
WKHLU ZHWODQG LQGLFDWRU VWDWXYV ZDV LGHQWLILHG WKURXJK UHYL
,QGLFDWRU VWDWXV FDWHJRULHV IRU YHIHWDWLRQ DUH SUHVHQWHG E

X 2EOLJDWH :HWODQG 2%/ RFFXU DOPRVW DOZD\V HVWLPDWHG S
QDWXUDO FRQGLWLRQV LQ ZHWODQGV

X )DFXOWDWLYH :HWODQG )$&: XVXDOO\ RFFXU LQ ZHWODQGV H\
RFFDVLRQDOO\ IRXQG LQ QRQ ZHWODQGV

X J)DFEXOWDWLYH )$& HTXDOO\ OLNHO\ WR RFFXU LQ ZHWODQGV RU

x J)DFXOWDWLYH 8SODQG )%$&8 XVXDOO\ RFFXU LQ QRQ ZHWODQGYV
EXW RFFDVLRQDOO\ IRXQG LQ ZHWODQGYV
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x 2EOLJDWH 8SODQG 83/ UDUHO\ RFFXU LQ ZHWODQGV EXW RFFXU
JUHDWHU WKDQ XQGHU QDWXUDO FRQGLWLRQV LQ QRQ ZHWODC

+\GURORJ\ &KDUDFWHULVWLFYV

9LVXDO LQGLFDWRUV RI ZHWODQG K\GURORJ\ ZHUH HYDOXDWHG WKUR
86%$&( H[DPSOHV RI SULPDU\ ZHWODQG K\GURORJ\ LQGLFDWRUV LQFOXG
KLJK ZDWHU WDEOH VRLO VDWXUDWLRQ ZDWHU PDUNV VHGLPHQW GHS
YLVLEOH RQ DHULDO LPDJHU\ DQG ZDWHU VWDLQHG OHDYHV ([DPSC
LQGLFDWRUV LQFOXGH EXW DUH QRW OLPLWHG WR VXUIDFH VRLO FU|
FUD\ILVK EXUURZV 8QGHU QRUPDO FRQGLWLRQV LI DW OHDVW RQH SL
WZR VHFRQGDU\ ZHWODQG K\GURORJ\ LQGLFDWRUV DUH REVHUYHG
FRQVLGHUHG WR KDYH ZHWODQG K\GURORJ\

+\GULF 6RLOV &KDUDFWHULVWLFV

$IWHU HYDOXDWLQJ YHIHWDWLRQ DQG K\GURORJ\ FKDUDFWHULVWLFV
ZHUH YLVXDOO\ FRPSDUHG WR 0XQVHOO 6RLO &RORU &KDUWYVY 3RWHQW
XWLOL]LQJ WKH )LHOG ,QGLFDWRUV RU +\GULF 6RLOV LQ WKH 8QLWHG 6
QRUPDO FRQGLWLRQV LI K\GULF VRLOV LQGLFDWRUY DUH REVHUYHG W
WR KDYH K\GULF VRLOV

'$7(5%2"',(6
6HFWLRQ RI WKH &0HDQ :DWHU $FW HVWDEOLVKHY D SURJUDP WR U
PDWHULDO LQWR ZDWHUV RI WKH 8 6 LQFOXGLQJ MXULVGLFWLRQDO ZH
$FW WKH GLVFKDUJH Rl GUHGJHG DQG ILOO PDWHULDO LQWR ZDWHU
FLUFXPVWDQFHY DXWKRUL]JDWLRQ IURP WKH 86%&( LV UHTXLUHG SULRU

6HFWLRQ Rl WKH 5LYHUY DQG +DUERUV $FW UHTXLUHV WKDW UHJXODYV
KLIJK ZDWHU PDUN HOHYDWLRQ RI QDYLJDEOH ZDWHUV RI WKH 8 6 RU P
DSSURYHG SHUPLWWHG E\ WKH 86%&( 5HIXODWHG DFWLYLWLHV LQFOX
ZRUN LQYROYLQJ GUHGJLQJ GLVSRVDO RI GUHGJHG PDWHULDO ILOOL!
VRLOV VHGLPHQWY RU PRGLILFDWLRQ RI D QDYLJDEOH ZDWHUZD\ 1DYL
WKDW DUH VXEMHFW WR WKH HEE DQG IORZ RI WKH WLGH VKRUHZDUG
SUHVHQWO\ XVHG RU KDYH EHHQ XVHG LQ WKH SDVW RU PD\ EH VXVFF
IRUHLJQ FRPPHUFH

2Q -XQH XSGDWHG '"HFHPEHU WKH 8 6 (QYLURQPHQWDO 3URYV
86%&( MRLQWO\ LVVXHG JXLGDQFH LQWHUSUHWLQJ WKH 6XSUHPH &RX
FRQVROLGDWSGSHOMIWYRBEHUDEHOONQRBZE) DV WKH 5DSDQRYV GHFLVLRQ
WKH 5DSDQRV GHFLVLRQ WKH &RUSV LVVXHG D 5HIJLRQDO *XLGDQFH /|
GRFXPHQWLQJ WKH SURFHGXUHV IRU 3UHOLPLQDU\ DQG $SSURYHG -XUL'
ZDV FODULILHG DQG VXSHUVHGHG LQ 2FWREHU E\ 5%/ $Q $SSURY
$-' LV D GRFXPHQW WKDW SUHFLVHO\ LGHQWLILHV WKH OLPLWV RI
BUHOLPLQDU\ -XULVGLFWLRQDO 'HWHUPLQDWLRQ 3-' LV DQ XQRIILFLD
ZDWHUV RI WKH 8 6 SUHVHQW $SSURYHG -'V FDQ EH DSSHDOHG ZKLO
/HWWHU LQGLFDWHYV WKDW WKH UHFLSLHQW RI D 3-' FDQ UHTXHVW
QHFHVVDU\ $ 1R 3HUPLW 5HTXLUHG OHWWHU LV D &RUSV LVVXHG GRFXF
ZLOO QRW LQYROYH DFWLYLWLHYV VXEMHFW WR WKH UHTXLUHPHQWYV RI |
ZRXOG QRW UHTXLUH D '"HSDUWPHQW RI $UP\ SHUPLW
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7KH 1DYLJDEOH :DWHUV 3URWHFWLRQ 5XOH 1:35 ZDV HQDFWHG LQ -XC
WKH 8 6 2Q $XJXVW WKH 8 6 'LVWULFW &RXUW IRU WKH 'LVWULF
DQG UHPDQGLQJ WKH 1:35 3MVMXNCH <ODNKH. RULEH Y 8 6 (QYLURQPHQMW
$JHQF\7KLV RUGHU DSSOLHV QDWLRQZLGH DQG VWHSV IRU LPSOHPHQW!I
86 UHJXODWRU\ UHJLPH ZHUH SURYLGHG E\ 86%&( +HDGTXDUWHUV RC
GHFLVLRQ KDV UH LPSOHPHQWHG WKH 5DSDQRV *XLGDQFH ,W VKRX
UHFRPPHQGDWLRQV GRFXPHQWHG LQ WKLV UHSRUW DUH EDVHG RQ W}
HQYLURQPHQW FDQ FKDQJH TXLFNO\ DQG IUHTXHQWO\ DQG FKDQJHV WF
86 PD\ DIIHFW UHVXOWV DQG UHFRPPHQGDWLRQV

SRWHQWLDO MXULVGLFWLRQDO VWUHDPV DUH W\SLFDOO\ HYDOXDWHG
FKDUDFWHULVWLFYV

x )ORZ
R 3HUHQQLDO FRQWDLQV ZDWHU DW DOO WLPHV RI WKH \HDU H[FF
R ,QWHUPLWWHQW FRQWDLQV ZDWHU RFFDVLRQDOO\ RU VHDVRQD
R (SKHPHUDO FRQWDLQV ZDWHU RQO\ GXULQJ DQG LPPHGLDWHO\

X 2UGLQDU\ +LJK :DWHU ODUN 2+4+:0 7KH OLPLW OLQH RQ WKH VKRUF
WKH ZDWHU VXUIDFH VKRZQ E\

$ FOHDU OLQH LPSUHVVHG RQ WKH EDQN

6KHOYLQJ

&KDQJHV LQ VRLO FKDUDFWHU

'"HVWUXFWLRQ RI WHUUHVWULDO YHJHWDWLRQ

SUHVHQFH RI OLWWHU DQG GHEULYV

VOV AD

X %DQN 6KDSH
R 8QGHUFXW EDQNV WKDW RYHUKDQJ WKH VWUHDP FKDQQHO
R 6WHHS EDQN VORSH RI DSSUR[LPDWHO\ JUHDWHU WKDQ GHJUF
R *UDGXDO EDQN VORSH RI DSSUR[LPDWHO\ GHJUHHV RU OHVV

Xx $TXDWLF +DELWDW
R 3RRO GHHSHU SRUWLRQ RI D VWUHDP ZKHUH ZDWHU IORZV VOR
SRUWLRQV VPRRWK VXUIDFH DQG ILQHU VXEVWUDWH
R 5LIIOH VKDOORZ DUHD LQ D VWUHDP ZKHUH ZDWHU IORZV VZLIWC
VXEVWUDWH UHVXOWLQJ LQ D URXJK IORZ DQG D WXUEXOHQW VX

7KH &RUSV JHQHUDOO\ DVVHUWYV MXULVGLFWLRQ WR WKH QRUPDO SRI
IHDWXUHYV DUH FRQVLGHUHG MXULVGLFWLRQDO

W LV .LPOH\ +RUQTV H[SHULHQFH ZLWK WKH *DOYHVWRQ 'LVWULFW &R
LPSDFW RQ ZKDW WKLV 'LVWULFW ZRXOG DVVHUW MXULVGLFWLRQ RYH
FRQVLGHUHG MXULVGLFWLRQDO SULRU WR WKH 5DSDQRYV '"HFLVLRQ LW
'"HFLVLRQ 7KH 5DSDQRV *XLGDQFH GLVFXVVHVY OLQHDU DTXDWLF IHDW?>

Xx (SKHPHUDO VWUHDPV IORZ RQO\ DV D UHVSRQVH WR UDLQ DQG D

8QGHU WKH 5DSDQRV JXLGDQFH WKHVH DTXDWLF IHDWXUHV PD\
SHUPDQHQW ZDWHUV QRQ 53: 7TKHVH DTXDWLF IHDWXUHV DUF

NLPOH\ KR 1RHO 5RDG 7ZR *DOOHULD 2IILFH 7RZHU _
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WULEXWDULHV WKDW DUH QRW UHODWLYHO\ SHUPDQHQW 7TKHVH
DQDO\VLYVY WR GHWHUPLQH ZKHWKHU WKH\ KDYH D VLJQLILFDQW QH
RYHUVLJKW PDNHV WKH GHWHUPLQDWLRQ EDVHG RQ LQIRUPDWL]
DSSOLFDQW ,I D VLIQLILFDQW QH[XV LV GHWHUPLQHG WKH DJHQI

x ,QWHUPLWWHQW VWUHDPV PD\ EH LQIOXHQFHG E\ JURXQGZDWHU D
HSKHPHUDO VWUHDPV EXW GR QRW KDYH FRQWLQXRXV IORZ DOO \H
WKHVH PD\ EH FODVVLILHG DV UHODWLYHO\ SHUPDQHQW ZDWHUV
GHVFULEHG DV QRQ QDYLJDEOH WULEXWDULHV RI WUDGLWLRQD(
SHUPDQHQW ZKHUH WKH WULEXWDULHY WASLFDOO\ KDYH FRQWLQXF
WKUHH PRQWKYVY DQG

x 3HUHQQLDO VWUHDPV KDYH FRQWLQXRXV IORZ IRU PRVW RI D W
*XLGDQFH WKHVH PD\ EH FODVVLILHG DV 71:V RU 53:V 5HODWLY
GHVFULEHG DV QRQ QDYLJDEOH WULEXWDULHV RI WUDGLWLRQD(
SHUPDQHQW ZKHUH WKH WULEXWDULHYVY WASLFDOO\ IORZ \HDU URXC

,Q DGGLWLRQ WR VWUHDPV RWKHU IHDWXUHV VXFK DV VZDOHV RU GLW

X 6ZDOHV RU HURVLRQDO IHDWXUHV H J JXOOLHVY VPDOO ZDVK
LQIUHTXHQW RU VKRUW GXUDWLRQ IORZ DQG

X 'LWFKHV LQFOXGLQJ URDGVLGH GLWFKHV H[FDYDWHG ZKROO\ LQ
QRW FDUU\ D UHODWLYHO\ SHUPDQHQW IORZ RI ZDWHU

7KH 5DSDQRV *XLGDQFH VWDWHY WKDW WKH DJHQFLHY JHQHUDOO\ ZLO
GLWFKHVY +RZHYHU FHUWDLQ JHRJUDSKLF IHDWXUHV H J VZDOHV GL
K\GURORJLFDO FRQQHFWLRQ DQG FRXOG EH FRQVLGHUHG MXULVGLFWLH

X SHSODFH DQG UHORFDWH D :DWHU RI WKH 8 6 RU
x &RQQHFW D :DWHU RI WKH 8 6 WR DOQRWKHU :DWHU RI WKH 8 6 R
x 3URYLGH D UHODWLYHO\ SHUPDQHQW IORZ WR :DWHUV RI WKH 8 6

:DWHUV IRXQG ZLWKLQ WKH VWXG\ DUHD ZLOO EH GLVFXVVHG LQ GHWDL

6800$5< 2) 5(68/76

7TKUHH LOWHUPLWWHQW VWUHDPVY WZR HSKHPHUDO VWUHDPV RQH VZD
ZHWODQGY DQG RQH HPHUJHQW ZHWODQG PDWUL[ ZHUH LGHQWLILHG Z
GHOLQHDWHG DTXDWLF UHVRXUFHY DUH GHSLFWHG RQ )LJXUHYV D E |
IHDWXUHY DUH SURYLGHG LQ WKH IROORZLQJ VHFWLRQYV

NLPOH\ KR 1RHO 5RDG 7ZR *DOOHULD 2IILFH 7RZHU _



$TXDWLF 5HVRXUFHY "HOLQH
2ULDQD 6RODU 3URMH

Kimley)))Horn 9LFWRULD &RXQW\ 7HII

3DJH

7DEOH $ VXPPDU\ RI REVHUYHG DTXDWLF UHVRXUFHV ZLWKLQ WKH VWXG\ DUH

$PRXQW RI $T

JHDWXUH 7\SH STXDWLH 5HVRXUFH

SHVRXUF /LQHDU )HH

$FUHV
/LNHO\ -XULVGLFWLRQDO ,QWH DFUH OLQHDU <HV
ILNHO\ 1RQ -XULVGLFWLRQDO ( DFUH OLQHDU | 1R
/LNHO\ 1RQ -XULVGLFWLRQDO 6 1$ OLQHDU | 1R
/LNHO\ -XULVGLFWLRQDO 2SHQ DFUH 1% <HV
/LNHO\ -XULVGLFWLRQDO (PHUJ DFUH 1% <HV
JLNHO\ -XULVGLFWLRQDO (PHUJ DFUH 1$ <HV
/LNHO\ 1RQ -XULVGLFWLRQDO ( DFUH 1% 1R

675(%$06

7TKUHH LOQOWHUPLWWHQW VWUHDPV WUDYHUVLQJ D WRWDO RI
DSSUR[LPDWHO\ DFUH ZHUH REVHUYHG ZLWKLQ WKH QRUWKHUQ SRU

6 DUH VHIJPHQWYV RI :LOORZ &UHHN G6WUHDPV 6 D DQG 6 E DUH VHSD
XQLPSURYHG URDG 7KH LOQWHUPLWWHQW VWUHDPY DYHUDJHG D WR
VWUHDPYV WUDYHUVLQJ D WRWDO RI OLQHDU IHHW DQG PHDVXULQJ
REVHUYHG ZLWKLQ WKH QRUWKHUQ SRUWLRQ RI WKH VLWH 7KH HSKHPH
QRUWK LQWR :LOORZ &UHHN DQG DYHUDJHG D IRRW ZLGH 2+:0

+ 6:%$/(6
2QH VZDOH WUDYHUVLQJ OLQHDU IHHW ZDV REVHUYHG ZLWKLQ WK
ZDV REVHUYHG WR EH YHJHWDWHG ZLWK QR YLVLEOH 2+:0 RU IORZ 7
FRQGLWLRQV FRQVLVWHQW ZLWK VKRUW GXUDWLRQ ORZ YROXPH IORZ\

+ 23(1 :$7(56

7ZR RSHQ zDWHUY ZHUH REVHUYHG LQ WKH QRUWKHUQ DQG ZHVWHUC
2: ZDV ORFDWHG DORQJ :LOORZ &UHHN DQG DSSHDUHG WR EH HJ[F

DSSUR[LPDWHO\ DFUHV LQ VL]H 2SHQ :DWHU 2: DSSHDUHG WR KI

SXUSRVHV DQG ZzDV DGMDFHQW WR D SXPS 2SHQ :DWHU WRWDOHG DS

(7/%$1'6

YRUW\ QLQH HPHUJHQW ZHWODQGV LQFOXGLQJ RQH HPHUJHQW ZHW
WKH VWXG\ DUHD 0DQ\ HPHUJHQW ZHWODQGV ZHUH REVHUYHG WR EH C
LUULJDWLRQ FDQDOV WKURXJKRXW WKH VLWH 7KH HPHUJHQW ZHWODQC
D UHVXOW RI DJULFXOWXUDO SUDFWLFHV XWLOL]JHG IRU ULFH SURGXF
ZHWODQGV ZHUH JHQHUDOO\ ORFDWHG DORQJ 1:, PDSSHG IHDWXUHYV
ZHUH ORFDWHG ZLWKLQ WKH )(0$ \HDU IORRGSODLQ 7KLUWHHQ

: DQG : WR EH LVRODWHG IURP RWKHU DTXDWLF IHI
HPHUJHQW ZHWODQGV LQFOXGLQJ RQH HPHUJHQW ZHWODQG PDWUL]

H[KLELWHG D GLUHFW SK\VLFDO FRQQHFWLRQ WR GRZQJUDGL
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‘XULQJ WKH VLWH YLVLW .LPOH\ +RUQ SHUVRQQHO WUDYHUVHG WKH ¢
W\SLFDOO\ LQGLFDWLYH RI EHLQJ FODVVLILHG DV XSODQGV 7KH VWX
GLVWLQFW YHJHWDWLRQ W\SHV RSHQ ILHOG DQG DJULFXOWXUDO ILHOC(
KLVWRULF ODQG XVH SUDFWLFHVY 7KH RSHQ ILHOG PDNHV XS DSSURJ[LP
FKDUDFWHUL]JHG E\ &D@BODGCIRIRGHQWRGULFDYVBY® XP GLARWDM KA G
&DSUDULD HHHHORXGD&E&UWIRG/RQ GDFMQORWKHU UXGHUDO VSHFLHVY 7KH D
PDNH XS DSSURI[LPDWHO\ SHUFHQW RI WKH VWXG\ DUHD DQG DSSHI
SURGXFWLRQ 7KH DJULFXOWXUDO ILHOGY FDQ EH GHVFULEHG DV ZHW
LGHQWLILHG LQ WKHVH DUHDYV

&21&/86,216

$FFRUGLQJ WR RXU GHOLQHDWLRQ .LPOH\ +RUQ REVHUYHG ILYH \
HSKHPHUDO RQH VZDOH WZR RSHQ ZDWHU IHDWXUHV DQG IRUW
RQH HPHUJHQW ZHWODQG PDWUL[ RFFXUULQJ ZLWKLQ WKH VWXG\ DUHEL

W LV RXU DQDO\VLV WKDW DOO RI WKH VWUHDPY DUH OLNHO\ :DWHUYV
IORZ LQWR /DYDFD %D\ D 7UDGLWLRQDO 1DYLJDEOH :DWHU 71:

W LV RXU DQDO\VLV WKDW WKH VZDOH 6: LV OLNHO\ QRW D :DWHU RI
2+:0 bQG ZzDV REVHUYHG WR H[I[KLELW FRQGLWLRQV FRQVLVWHQW ZLWK

W LV RXU DQDO\VLY WKDW RSHQ ZDWHUV 2: DQG 2: DUH OLNHO\ :DWH
VXUIDFH ZDWHU IORZ WR RWKHU MXULVGLFWLRQDO DTXDWLF IHDWXUHYV
2: GLUHFWO\ FRQWULEXWHY VXUIDFH ZDWHU WR :

,W LV RXU DQDO\VLV WKDW REVHUYHG HPHUJHQW ZHWODQGYVY LQFOXGL
: DUH OLNHO\ :DWHUV RI WKH 8 6 (DFK RI WKt
H[KLELWHG D GLUHFW SK\WVLFDO FRQQHFWLRQ WR GRZQJUDGLHQW MXUL

&RQYHUVHO\ LW LV RXU DQDO\VLYVY WKDW WKH UHPDLQLQJ ZHWODQGYV
QRW :DWHUV RI WKH 8 6 EHFDXVH WKH\ GR QRW KDYH DQ\ K\GURORJLF
IHDWXUH DQG DUH QRW ORFDWHG ZLWKLQ WKH )(0$ PDSSHG \HDU IOR

&RUSVY FRRUGLQDWLRQ LQ WKH IRUP RI DQ $SSURYHG -XULVGLFWLRQDO
WKH &OLHQW ZLVK WR YDOLGDWH RXU DQDO\VLY 7KH &RUSV DSSURDEFK
EDVLY DQG WKH RXWFRPH RI DQ $-' LV D OHWWHU VWDWLQJ ZKDW IHDW
SHUPLWWLQJ W LV RXU XQGHUVWDQGLQJ WKDW WKH &OLHQW ZLOO DY
SDUW RI WKLV DTXDWLF UHVRXUFHVY GHOLQHDWLRQ DQG ZLOO SXUVXH
OHWWHU IRU WKH SURSRVHG SURMHFW EDVHG RQ QR LPSDFWV WR DTXD

+ 86$&( 3(50,7 &216,'(5%$7,216

W LV RXU XQGHUVWDQGLQJ WKDW WKH &OLHQW ZLOO DYRLG LPSDFWYV
DTXDWLF UHVRXUFHYVY GHOLQHDWLRQ 7KHUHIRUH QR 86%&( SHUPLWWLC
XQGHUVWDQGLQJ WKDW WKH &OLHQW ZLOO SXUVXH D UHTXHVW IRU D
SURSRVHG SURMHFW EDVHG RQ QR LPSDFWV WR DTXDWLF IHDWXUHYV
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3OHDVH QRWH WKDW RXU DQDO\VLVY LV EDVHG RQ RXU SURIHVVLRQDO M)
ODZV DQG RXU H[SHULHQFH ZLWK WKHLU LQWHUSUHWDWLRQ +RZHYHU
WKH &RUSV ZLOO UHVSRQG LQ DQ\ SDUWLFXODU VLWXDWLRQ

', 6&/%,0(5

.LPOH\ +RUQ KDV SUHSDUHG WKLV GRFXPHQW EDVHG RQ OLPLWHG ILHO
ZHWODQG VFLHQWLVWY RI WKH &RUSVY UHIJXODWLRQV DW &)5 "HI
MRLQW &RUSV DQG (3% JXLGDQFH UHJDUGLQJ WKH 5DSDQRV 'HFLVLRQ
'HFHPEHU :KLOH .LPOH\ +RUQ EHOLHYHV RXU LQWHUSUHWDWLRQ WHF
WKH UHJXODWLRQV OLHV ZLWK WKH &RUSV DQG (3% &RUSV DQG (3% +HD
WKDW FKDQJHV WKH LOWHUSUHWDWLRQ RI SXEOLVKHG UHJXODWLRQV

KDV WKH SRWHQWLDO WR LQYDOLGDWH RXU FRQFOXVLRQ DQG RU UHTF
UHHYDOXDWH RXU UHFRPPHQGDWLRQ %HFDXVH .LPOH\ +RUQ KDV QF
XQGHUVWDQGY WKDW SURFHHGLQJ EDVHG VROHO\ XSRQ WKLY GRFXPHQ
VDQFWLRQ RU ILQHV IURP WKH &RUSV 7KH &OLHQW DFNQRZOHGJHV WK
SURSRVHG MXULVGLFWLRQDO GHWHUPLQDWLRQ WR WKH &RUSV IRU FRQ
WKH &OLHQW HOHFWYV QRW WR GR VR WKHQ WKH &OLHQW SURFHHGV DYV

3OHDVH FRQWDFW &DUODQG +ROVWHDG E\ SKRQH DW RU E\ H
KRUQ FRP LI \RX KDYH TXHVWLRQV RU QHHG DGGLWLRQDO LQIRUPDWLRC(

7KLV UHSRUW KDV EHHQ SUHSDUHG E\

,0/(< +251 $1' $662&,%$7(6 ,1&

Prapadith ckon oo & st

OHUHGLWK $LNHQ &DUODQG * +ROVWHDG 3:6
(QYLURQPHQWDO 6FLHQWLVW 6HQLRU (QYLURQPHQ
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	Figure 1 - Vicinity Map

