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7KLV SDJH LQWHQWLRQDOO\ OHIW EODQN



Wyoming CarbonSAFE Draft Environmental Assessment

Responsible Agency: United States Department of Energy
Title: Environmental Assessment Wyoming CarbonSAFE Phase 1V (DOE/EA-2194D)

Location: Gillette, Wyoming

For further information about this Draft For general information on the Department of
Environmental Assessment contact: Energy’s process for implementing the National

o ) Environmental Policy Act (NEPA) contact:
Pierina N. Fayish

NEPA Compliance Officer/NEPA Document Manager| Brian Costner, Director

National Energy Technology Laboratory Office of NEPA Policy and Compliance (GC-20)
626 Cochran Mill Road U.S. Department of Energy

Pittsburgh, PA 15236 1000 Independence Avenue, SW

(412) 386-5428 Washington, DC 20585-0103

(202) 586-4600, or leave a message at

Pierina.Fayish@NETL.DOE.gov (800) 472-2756

Abstract: The United States Department of Energy (DOE) National Energy Technology Laboratory
(NETL) prepared this Environmental Assessment (EA) to analyze the potential environmental, cultural,
and social impacts of partially funding Phase 1V of the Wyoming Carbon Storage Assurance Facility
Enterprise (CarbonSAFE) Project (Project). The CarbonSAFE Project entails construction and operation
of a commercial-scale Integrated Commercial Carbon Capture and Storage facility that would capture,
compress, and transport carbon dioxide (CO2) to injection wells and inject it several thousand feet
below ground. The proposed Project would be designed, constructed, and operated by Basin Electric
Power Cooperative in (BEPC) in coordination with the University of Wyoming (UW) and would be
located at the Dry Fork Station near Gillette, Wyoming.

DOE’s proposed action is to provide cost-shared financial assistance to the UW. Based on the best
available projections, the Phase IV cost is estimated to be approximately $77 million, and the DOE share
would be approximately $38.5 million. Exact costs are not available, since UW has not yet been selected
to receive DOE funding under CarbonSAFE Phase IV. DOE funding of Phase 1V would include only the
construction of the CO, storage facility and its infrastructure; however, since the project cannot proceed
without the capture facility, and operation of the storage facility can reasonably be expected to occur
after the construction is completed, the impacts these connected actions are included in the analysis of
the proposed Project’s impacts for the purposes of the EA. UW and the project partners are required to
obtain funding for the remaining project cost. The funding will be used to construct the project but
would not include the operation of the CO; injection and storage facility.

Availability: This EA is being released for public review and comment. Hard copies of the EA are
being distributed to Tribal agencies and the Campbell County Public Library in Gillette, with electronic
copies sent to the project mailing list and others who requested an electronic copy. The public is
invited to provide written or e-mail comments to DOE on the EA during the comment period, from
January 20 through February 20, 2024. Comments should be provided to the National Energy
Technology Laboratory, Cochran Mill Rd, Pittsburgh, PA 15236-0940, Attention: Pierina Fayish or
Pierina.Fayish@NETL.DOE.GOV. Comments received after February 20, 2024 will be considered to the
extent possible.

December 2023 i
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,QWURGXFWLRQ 3XUSRVH DQG 1HHG
,QWURGXFWLRQ
%DFNJURXQG
3XUSRVH DQG 1HHG
5HIJXODWRU\ 5HTXLUHPHQWY DQG 3HUPLWYV 1HHGHG
1(3$ DQG 5HODWHG 3URFHGXUHV
/IDZV 5HIJXODWLRQV DQG ([HFXWLYH 2UGHUYV
6WDWH DQG /RFDO 5HIJXODWLRQV DQG 5HTXLUHPHQWYV
2UJDQL]DWLRQ RI ($

BURSRVHG $FWLRQ DQG $OWHUQDWLYHYV
3URSRVHG $FWLRQ
1R $FWLRQ $OWHUQDWLYH
$OWHUQDWLYHV &RQVLGHUHG EXW 'LVPLVVHG
3URMHFW 'HVFULSWLRQ
/IRFDWLRQ DQG 6HWWLQJ
'U\ )RUN 6WDWLRQ
075 &2&DSWXUH 30DQW 'HVFULSWLRQ
$PLQH EDVHR® S®XUH 30DQW 'HVFULSWLRQ
3URMHFW &RQVWUXFWLRQ OHWKRGV

$IIHFWHG (QYLURQPHQW DQG (QYLURQPHQWDO &RQVHTXHQFHYV
,QWURGXFWLRQ
5HVRXUFH $UHDV ([FOXGHG IURP '"HWDLOHG $QDO\VLV
1R $FWLRQ $OWHUQDWLYH * (QYLURQPHQWDO &RQVHTXHQFHYV
/IDQG 8VH
$IIHFWHG (QYLURQPHQW
3URSRVHG $FWLRQ ,PSDFW
$WPRVSKHULF &RQGLWLRQV DQG $LU 4XDOLW\
$IIHFWHG (QYLURQPHQW
3URSRVHG $FWLRQ ,PSDFW
*HRORJLF DQG 6RLO &RQGLWLRQV
$IIHFWHG (QYLURQPHQW
3URSRVHG $FWLRQ ,PSDFW
+\GURORJLF &RQGLWLRQV DQG :DWHU 4XDOLW\
$IIHFWHG (QYLURQPHQW
3URSRVHG $FWLRQ ,PSDFW
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9HJHWDWLRQ DQG :LOGOLIH 5HVRXUFHYV
$IIHFWHG (QYLURQPHQW
3URSRVHG $FWLRQ ,PSDFW
BRFLRHFRQRPLF &RQGLWLRQV
$IITHFWHG (QYLURQPHQW
BURSRVHG $FWLRQ ,PSDFW
(QYLURQPHQWDO -XVWLFH
$IIHFWHG (QYLURQPHQW
3URSRVHG $FWLRQ ,PSDFW
+LVWRULFDO DQG &XOWXUDO 5HVRXUFHYV
$IITHFWHG (QYLURQPHQW
BURSRVHG $FWLRQ ,PSDFW
+XPDQ +HDOWK DQG 6DIHW\
$IIHFWHG (QYLURQPHQW
3URSRVHG $FWLRQ ,PSDFW
6ROLG DQG +D]DUGRXV :DVWH
$IIHFWHG (QYLURQPHQW
BURSRVHG $FWLRQ ,PSDFW
5HVRXUFH $UHDV 'LVPLVVHG IURP )XUWKHU 5HYLHZ
,QIUDVWUXFWXUH DQG 8WLOLWLHYV
7UDQVSRUWDWLRQ
1RLVH
9LVXDO 5HVRXUFHYV
,UUHYHUVLEOH DQG ,UUHWULHYDEOH &RPPLWPHQW RI 5HVRXUFHYV
8QDYRLGDEOH $GYHUVH ,PSDFWV
&XPXODWLYH ,PSDFWV
3URSRVHG $FWLRQ
*UHHQKRXVH *DVHV DQG &OLPDWH &KDQJH

&RQVXOWDWLRQ DQG &RRUGLQDWLRQ
3XEOLF ,QYROYHPHQW $JHQF\ &RRUGLQDWLRQ DQG 7ULEDO &RQV>
/LVW RI 3UHSDUHUYV
8QLWHG 6WDWHY '"HSDUWPHQW RI (QHUJ\
7ULK\GUR &RUSRUDWLRQ

5HIHUHQFHYV
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86$&( &RRUGLQDWLRQ DQG :DWHUV $VVHVVPHQW OHPR
86):6 6HFWLRQ &RQVXOWDWLRQ OHPR
'<6+32 6HFWLRQ &RQFXUUHQFH /HWWHU DQG 7ULEDO 1RV
'(4 &RRUGLQDWLRQ OHPR
6RFLDO &RVW RI &DUERQ &DOFXODWLRQV

1,67 2) 7$%/(6
1R $FWLRQ $OWHUQDWLYH * (QYLURQPHQWDO &RQVHTXHQFI
JHGHUDO DQG 6WDWH $PELHQW $LU 4XDOLW\ 6WDQGDUGYV
ODLQ 6XUIDFH :DWHU &URVVLQJ Rl WKH 3URMHFW $UHD
6RFLRHFRQRPLF &RQGLWLRQV OHWULFV
(PSOR\PHQW E\ ,QGXVWU\
OLQRULW\ DQG /RZ ,QFRPH 3RSXODWLRQ OHWULFV
&XPXODWLYH ,PSDFWV 7DEOH

/1,67 2) ),*85(6
3URMHFW /RFDWLRQ DQG 9LFLQLW\ 0DS
'U\ )RUN 6WDWLRQ DQG 6LWLQJ RI )XWXUH &&6 30DQW
&&6 6LWH 30DQ
&&6 )ORZ 'LDJUDP
&&6 ,QMHFWLRQ :HOO
/IDQG 8VH DQG 6XUIDFH 2ZQHUVKLS
35% *HRORJ\

35% 6WUDWLJUDSK\
'"HHS :HOOV
*URXQGZDWHU 5HVRXUFHV
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) '"HJUHHV )DKUHQKHLW

$2, $UHD RI ,QIOXHQFH

$25 $UHD RI 5HYLHZ

$3" $SSOLFDWLRQ IRU 3HUPLW WR 'ULOO

$67 $ERYHJURXQG 6WRUDJH 7DQN

% (3& %DVLQ (OHFWULF 3RZHU &RRSHUDWLYH

%*(3$ %DOG DQG *ROGHQ (DJOH 3URWHFWLRQ $FW

EJV EHORZ JURXQG VXUIDFH

% /0 %XUHDX Rl /DQG ODQDJHPHQW

%03V %HVW ODQDJHPHQW 3UDFWLFHV

%16) %XUOLQJWRQ 1RUWKHUQ 6DQWD )H

&$$ &OHDQ $LU $FW

&DUERQ6%$)( :\RPLQJ &DUERQ 6WRUDJH $VVXUDQFH )DFLOLW\ (QWHUSUL"
&%1* &RDOEHG 1DWXUDO *DV

&&86 &DUERQ &DSWXUH 8WLOL]DWLRQ DQG 6WRUDJH

& (4 3UHVLGHQWTV &RXQFLO RQ (QYLURQPHQWDO 4XDOLW\

&(5&/$ &RPSUHKHQVLYH (QYLURQPHQWDO 5HVSRQVH &RPSHQVDWLRC
&)5 &RGH Rl )HGHUDO 5HJXODWLRQYV

&+ OHWKDQH

&2 &DUERQ ORQR[LGH

&2 &DUERQ 'LR[LGH

&2 HT &DUERQ 'LR[LGH (TXLYDOHQWYV

&RQVWUXFWLRQ &DUERQ6$)( 3KDVH ,9

&:$ &OHDQ :DWHU $FW

&:; &DWHJRULFDO ([FOXVLRQ

& & 'LUHFW &RQWDFW &RROHU

"0 'U\ JRUN OLQH

"6 'U\ )RUN 6WDWLRQ

"2 8QLWHG 6WDWHY 'HSDUWPHQW RI (QHUJ\

($ (QYLURQPHQWDO $VVHVVPHQW

(2 JORRGSODLQ ODQDJHPHQW

(2 3URWHFWLRQ Rl :HWODQGYV

(2 JHGHUDO $FWLRQV WR $GGUHVV (QYLURQPHQWDO -XVWLFH LQ ¢

,QFRPH 3RSXODWLRQV
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(QKDQFHG 2LO 5HFRYHU\
([HFXWLYH 2UGHUV
86 (QYLURQPHQWDO 3URWHFWLRQ $JHQF\
(QGDQJHUHG 6SHFLHV $FW
JHGHUDO (PHUJHQF\ ODQDJHPHQW $JHQF\
JHGHUDO /DQG 3ROLF\ DQG ODQDJHPHQW $FW
)XQGLQJ 2SSRUWXQLW\ $QQRXQFHPHQW
*UHHQKRXVH *DV
:DWHU 9DSRU
+\GURJHQ 6XOILGH
+D]DUGRXV $LU 3ROOXWDQWYV
+RUL]JRQWDO 'LUHFWLRQDO 'ULOOLQJ
+D]DUGRXV /LTXLG 3LSHOLQH 6DIHW\ $FW
+LJIKZD\
L,OOLQRLV (3%
,QIRUPDWLRQ IRU 30DQQLQJ DQG &RQVXOWDWLRQ
.DQVDL OLWVXELVKL &DUERQ 'LR[LGH 5HFRYHU\
.LORZDWWYV
ORPHQW ODJQLWXGH 6FDOH
OLJUDWRU\ %LUG 7UHDW\ $FW
OLOOLGDUF\ V
OLOOLRQ OHWULF 7RQV
OHPEUDQH DQG 7HFKQRORJ\ 5HVHDUFK ,QF
ORQLWRULQJ 9HULILFDWLRQ DQG $FFRXQWDELOLW\
OHJDZDWW
1ILWURJHQ *DV
1ILWURXV 2[LGH
1IDWLRQDO $PELHQW $LU 4XDOLW\ 6WDQGDUGV
BRGLXP +\GUR[LGH
1RLVH &RQWURO $FW RI
IDWLRQDO (QYLURQPHQWDO 3ROLF\ $FW
1IDWLRQDO (QHUJ\ 7THFKQRORJ\ /DERUDWRU\
IDWLRQDO +LVWRULF 3UHVHUYDWLRQ $FW
,QWHQW WR DEDQGRQ
1ILWURJHQ 'LR[LGH
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1IDWXUDO 5HVRXUFH (QHUJ\ ([SORUHU
1IDWLRQDO 5HJLVWHU RI +LVWRULF 30DFHV
2SHUDWLRQ DQG ODLQWHQDQFH
2[\JHQ *DV
2]RQH
2FFXSDWLRQDO 6DIHW\ DQG +HDOWK $FW

3LSHOLQH DQG +D]DUGRXV ODWHULDOV 6DIHW\ $GPLQLVWUDW|
SDUWLFXODWH PDWWHU ZLWK DQ DHURG\QDPLF GLDPHWHU RI ;

3ROOXWLRQ 3UHYHQWLRQ $FW RI

3DUWV SHU OLOOLRQ

3DUWV SHU OLOOLRQ E\ 9ROXPH

3RZGHU 5LYHU %DVLQ

3UHYHQWLRQ RI 6LJQLILFDQW 'HWHULRUDWLRQ
5HVRXUFH &RQVHUYDWLRQ DQG 5HFRYHU\ $FW
5LJKW RI ZD\V

6RFLDO &RVW RI *UHHQKRXVH *DVHV
6XOIXU 'LR[LGH
6XVSHQGHG 6XOILWHYV

6WDWH 5RXWH

BWRUPZDWHU 3ROOXWLRQ 3UHYHQWLRQ 30DQ
7RWDO OD[LPXP 'DLO\ /RDGV

7R[LF 6XEVWDQFHV &RQWURO $FW
8QGHUJURXQG ,QMHFWLRQ &RQWURO
8QGHUJURXQG 6RXUFH RI '"ULQNLQJ :DWHU
8QLWHG 6WDWHYV )LVK DQG :LOGOLIH 6HUYLFH
8QLYHUVLW\ RI :\RPLQJ

\RPLQJ $PELHQW $LU 4XDOLW\ 6WDQGDUGYV

'\RPLQJ '"HSDUWPHQW RI (QYLURQPHQWDO 4XDOLW\
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 QWURGXFWLRQ
7KH 8QLWHG 6WDWHY 'HSDUWPHQW RI (QHUJ\ '2( 1DWLRQDO (QHUJ\ 7H
SUHSDUHG WKLV (QYLURQPHQWDO $VVHVVPHQW ($ XQGHU WKH 1DWLR
WR DQDO\]H SRWHQWLDO HQYLURQPHQWDO FXOWXUDO DQG VRFLDO LI
‘\RPLQJ &DUERQ 6WRUDJH $VVXUDQFH )DFLOLW\ (QWHUSULVH &DUERQ¢
&DUERQ6%$)( 3URMHFW HQWDLOV FRQVWUXFWLRQ DQG RSHUDWLRQ RI D
&RPPHUFLDO &DUERQ &DSWXUH DQG 6WRUDJH IDFLOLW\ WKDW ZRXOG F
FDUERQ GLR[LBR LQMHFWLRQ ZHOOV DQG LQMHFW LW VHYHUDO WKRXV|
SURSRVHG 3URMHFW ZRXOG EH GHVLJQHG FRQVWUXFWHG DQG RSHUD!
&RRSHUDWLYH %(3& LQ FRRUGLQDWLRQ ZLWK WKH 8QLYHUVLW\ RI :\RI
WKH 'U\ )JRUN 6WDWLRQ ')6 QHDU *LOOHWWH :\RPLQJ

%DFENJURXQG
, Q &RQJUHVV GLUHFWHG WKH '"2(TV 2IILFH RI )RVVLO (QHUJ\ DQG &L
PDWXUH DQG SURYH &DUERQ &DSWXUH B8WLOL]DWLRQ DQG 6WRUDJH &
VFDOH '2( GHYHORSHG WKH &DUERQ6%$)( ,QLWLDWLYH WR IXOILOO WKH
DQG HIIHFWLYH FKDUDFWHUL]DWLRQ DQG SHUPLWWLQJ RI FRPPHUFLDO
SURMHFWY LQFOXGH VWRUDJH FRPSOH[HV FDSDEOH RI VDIHO\ DQG HIIL
&2 6WRUDJH FRPSOH[HY DUH JHRORJLF UHVHUYRLUV ZLWK SHUPHDELC
DQG VWRUDJIJHDRIZEDO DV RQH RU PRUH ORZ SHUPHDELOLW\ VHDOV ZKL
VWRUDJH UHVHUYRLU V DQG VHUYH DV EDUWREHWU R ISW K M HBAWIHQIY RLUUWD \
SURMHFW VLWHY LQFOXGH ERWK WKH VXUIDFH IRRWSULQW DQG VXEVXL
WKH HQWLUH DUHD RI VXEVXUIDFH LPSDFWHG E\ LOQOMHFWLRQ $00 SUR
RI WKH WDUJHW VWRUDJH UHVHUYRLU DQG WKH VXUURXQGLQJ DUHD L!
ZLWKLQ WKH VWRUDJH FRPSOH[ WKURXJKRXW WKH SURMHFWYV LQMHEF)

7R LPSOHPHQW WKH &DUERQ6$)( ,QLWLDWLYH '2( HVYWDEOLVKHG VHTXF
3KDVH , + QWHJUDWHG &&6 3UH )HDVLELOLW\ 3KDVH ,, + 6WRUDJH &RF
&KDUDFWHUL]DWLRQ DQG 3HUPLWWLQJ DQG 3KDVH ,9 #+6LWH &RQVWUX

3KDVH ,,, LQ RUGHU WR DFFRPPRGDWH SURMHFWVY WKDW KDYH FRPSO]|
3KDVH ,,, SULRU WR DSSO\LQJ IRU '2( IXQGLQJ '2( LVVXHG )XQGLQJ 2S¢
"()2% 3KDVH , LQ DQG '( )2$% 3KDVH ,, LOQ Q "2
"()2% WR UHTXHVW SURSRVDOV IRU &DUERQ6$)( 3KDVH ,,, '2( FRQ

PHULW UHYLHZ RI WKH SURSRVDOV DQG VHOHFWHG SURMHFWYV IRU 3KD

'XULQJ 3KDVH ,,, HDFK SURMHFW WHDP ZRXOG FRPSOHWH WKH DFTXLV]
LQIRUPDWLRQ WR IXOO\ FKDUDFWHUL]H D VWRUDJH FRPSOH[ FDSDEOH |
D PLQLPXP RI PLOOLRQ PHWUILAHA WRIQY RI O0BDU&RHULRG ,Q DGGLWL

UHTXLUHV WKH LGHQWLILFDWLRQ DQG FKDUDFWHUL]JDWLRQ RI WKH WD
FRQILQLQJ IRUPDWLRQV ZLWKLQ WKH VWRUDJH FRPSOH[ DV ZHOO DV W
86 (QYLURQPHQWDO 3URWHFWLRQ $JHQF\TV (3$7V 8QGHUJURXQG ,QMH
WR &RQVWUXFW IRU HDFK SURSRVHG LQMHFWLRQ ZHOO DW WKH VLWH \
&RQVWUXFW DUH VXEPLWWHG DQ\ DGGLWLRQDO DFWLYLWLHV ZRXOG L
VDWLVI\ WKHLU UHTXLUHPHQWY XQWLO FRQVWUXFWLRQ DXWKRUL]DWLF
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DGGUHVYV SRUH VXUIDFH ULJKWV ULJKW RI ZD\ V 52:V DQG DOO RWK
UHTXLUHPHQWY OLDELOLW\ UHOLHI DQG ILQDQFH DJUHHPHQWYV LQ VX.
FRPPHUFLDO RSHUDWLRQV DV QHHGHG 3KDVH ,,, SURMHFW SDUWLFLES
DUH UHTXLUHG WR FRPSOHWH 1(3%$ UHYLHZV IRU D SRWHQWLDO 3KDVH

FRQVWUXFWLRQ RI WKH LQMHFWLRQ ZHOO V DQG REWDLQLQJ DXWKRUL
LQMHFWLRQ YLD DQ 2SHUDWLQJ S3HUPLW IURP WKH (3%$TV 8,&TV &0DVV ¢
WKLV ($ LQ UHVSRQVH WR WKH UHTXLUHPHQW WR FRPSOHWH WKH 1(3%

SURMHFW 7KLY SURMHFW KDV QRW \HW EHHQ VHOHFWHG IRU D &DUER

7KH 3:\RPLQJ &DUERQ6%$)(" 3URMHFW ZDV VHOHFWHG XQGHU 3KDVH ,,, D
SURFHVY IRU D SRWHQWLDO 3KDVH ,9 SURMHFW '2( DVVHVVHG WKLV 3
LPSOHPHQWLQJ SURFHGXUHY DQG UHJXODWLRQV DQG LVVXHG &DWHJIR
SULRU WR WKH VHSDUDWH EXW UHODWHG SURMHFWYV LQ 3KDVHV , ,,
SKDVHV &RSLHV RI DOO &;V IRU WKH SUHYLRXV SKDVHV RI WKH SURSR
$SSHQGL[ $ SBUHYLRXV 1(3% $FWLRQV &, GRFXPHQWY DUH DOVR DYDL
KWWSV QHWO GRH JRY QHSD

3XUSRVH DQG 1HHG

7KH SXUSRVH DQG QHHG IRU WKLV '2( DFWLRQ LV WR DGYDQFH WKH FRI
FRQVWUXFWLQJ D FRPPHUFLDO VFDOH JHRORJLF WWROQDSRWFWPSOH[ DQ
LQIUDVWUXFWXUH 6 XFFHVVIXO LPSOHPHQWDWLRQ RI WKH &DUERQ6%)(
SURMHFW ZRXOG HQFRXUDJH WKH UDSLG JURZWK RI DQ HPHUJLQJ JHR
VHFXUH JHRORJLF FDUERQ VWRUDJH E\ UHGXFLQJ ULVNVY DQG FRVWYV IR
VWRUDJH UHVRXUFHV LQWR FRPPHUFLDO FODVVLILFDWLRQV )XUWKHU
VWRUDJH LQIUDVWUXFWXUH LV QHHGHG WR VXSSRUW WKH 3UHVLGHQW!
JUHHQKRXVH JDV *+* HPLVVLRQV IURP OHYHOV E\ D FDUERQ S|
E\ DQG DFKLHYLQJ D QHW JHUR *+* HPLVVLRQV HFRQRP\ E\

8: SURSRVHG WKLV SURMHFW LQ &DPSEHOO &RXQW\ :\RPLQJ EHFDXVH

FRPSOH] LYV DEOH WR UHFHLYHQDVQ@A IVPLHQWVWXROUHNE IV LHY WR PHHW
R 007 RYHU D \HDU SHULRG LYV ORFDWHG LQRXWHHY LMWK DWR FRO@H
VXSSO\ WKRVH TXDQWLWLHV DQG FDQ EH FRQQHFWHG WR WKH VRXL

EH EXLOW DQG RSHUDWHG HFRQRPLFDOO\

7KH %XUHDX RI /IDQG ODQDJHPHQW %/0 DV D FRRSHUDWLQJ DJHQF\ LV
WKH HIITHFWV Rl WKH SURSRVHG SURMHFW %/0 KDV UHVSRQVLELOLW\ W
XVH IHGHUDO SRUH VSDFH XQGHU 7LWOH 9 RI WKH )HGHUDO /DQG 3ROL
)/308% DV DPHQGHG 8QLWHG 6WDWHV &RGH >8 6 & @ T HW VHT

&)5 ft UHJXODWLRQV %/0 PD\ XVH WKLV 1(3%$ DQDO\WVLV WR VXSSR
IXWXUH DSSOLFDWLRQV IURP WKH SURMHFW SURSRQHQW WR RFFXS\ DC
RU SRUH VSDFH

5HIXODWRU\ 5HTXLUHPHQWY DQG 3HUPLWYVY 1HHGHG

1(3$ DQG 5HODWHG 3URFHGXUHV
'2( SUHSDUHG WKLV ($ LQ DFFRUGDQFH ZLWK 1(3% DV DPHQGHG 8QL
WKH B3UHVLGHQWTTV &RXQFLO RQ (QYLURQPHQWDO 4XDOLW\ &(4 U
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&RGH Rl )HGHUDO 5HIJXODWLRQV >&)5@ DQG '2(fV LPSOHPHC
FRPSOLDQFH ZLWK 1(3% &)5 7KLV VWDWXWH DQG WKH LPSOHPH
'‘2( DV D IHGHUDO DJHQF\

x $VVHVV WKH HQYLURQPHQWDO LPSDFWV RI LWV SURSRVHG DFWLR(

x ,GHQWLI\ DQ\ DGYHUVH HQYLURQPHQWDO HIIHFWV WKDW FDQQRW |
DFWLRQ EH LPSOHPHQWHG

x 3URSRVH PLWLIJDWLRQ PHDVXUHV IRU DGYHUVH HQYLURQPHQWDO
x (YDOXDWH DOWHUQDWLYHV WR WKH SURSRVHG DFWLRQ LQFOXGLC

Xx 'HVFULEH WKH FXPXODWLYH LPSDFWV RI WKH SURSRVHG DFWLRQ V
DQRG UHDVRQDEO\ IRUHVHHDEOH IXWXUH DFWLRQV

7TKHVH SURYLVLRQV PXVW EH DGGUHVVHG EHIRUH D ILQDO GHFLVLRQ L\
IHGHUDO DFWLRQ WKDW KDV WKH SRWHQWLDO WR FDXVH LPSDFWV WR
LQFOXGLQJ SURYLGLQJ IHGHUDO I1XQGLQJ WR D SURMHFW 7KLV ($ LV 1
UHTXLUHPHQWY XQGHU 1(3%$ DQG SURYLGH '2( ZLWK WKH LQIRUPDWLRQ
GHFLVLRQ DERXW SURYLGLQJ ILQDQFLDO DVVLVWDOQFH ,Q DFFRUGDQF
($ DOORZV IRU SXEOLF LQSXW LQWR WKH IHGHUDO GHFLVLRQ PDNLQJ S
PDNHUV ZLWK DQ XQGHUVWDQGLQJ RI SRWHQWLDO HQYLURQPHQWDO H|
WKH 1(3% SURFHVV

/IDZV 5HJXODWLRQV DQG ([HFXWLYH 2UGHUYV
7KH IROORZLQJ IHGHUDO ODbzV UHJXODWLRQV DQG ([HFXWLYH 2UGHUYV
HYDOXDWLRQ RI WKH &DUERQ6%)( BURMHFW

Xx &OHDQ $LU $FW &$$

X &OHDQ :DWHU $FW &:$

x 3URWHFWLRQ RI :HWODQGV (2

X J)ORRGSODLQ ODQDJHPHQW (2

X (QGDQJHUHG 6SHFLHV $FW (6%

X OLJUDWRU\ %LUG 7UHDW\ $FW 0%7$

X %DOG DQG *ROGHQ (DJOH 3URWHFWLRQ $FW %*(3$%$

x 7KH 1RLVH &RQWURO $FW 1&$ RI DV DPHQGHG

X J)HGHUDO $FWLRQV WR $GGUHVV (QYLURQPHQWDO -XVWLFH LQ 0LQ
3RSXODWLRQV (2

x 1DWLRQDO +LVWRULF 3UHVHUYDWLRQ $FW 1+3$

X 3ROOXWLRQ 3UHYHQWLRQ $FW 33$%$ RI

x SHVRXUFH &RQVHUYDWLRQ DQG 5HFRYHU\ $FW 5&58$

X &RPSUHKHQVLYH (QYLURQPHQWDO 5HVSRQVH &RPSHQVDWLRQ DQ

X 7R[LF 6XEVWDQFHV &RQWURO $FW 76&$

X 2FFXSDWLRQDO 6DIHW\ DQG +HDOWK $FW 26+$
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6WDWH DQG /RFDO 5HIXODWLRQV DQG 5HTXLUHPHQWYV

7R LPSOHPHQW WKH SURSRVHG &DUERQ6%$)( 3URMHFW WKH IROORZLQJ
UHTXLUHG IURP VWDWH DQG ORFDO DJHQFLHV

X

x

x

X X X X X X X X

X X X X X X

‘\RPLQJ '"HSDUWPHQW RI (QYLURQPHQWDO 4XDOLW\ :'(4 = &ODVYV ¢
&RQWURO 8,& 3HUPLW

(4 £ :1\RPLQJ $LU 4XDOLW\ B3HUPLW

'(4 £+ *HQHUDO 3HUPLW WR 'LVFKDUJH 6WRUPZDWHU $VVRFLDWHG
$FWLYLW\

(4 £ ,QGXVWULDO 6LWLQJ 3HUPLWYV

'(4 £+ *HQHUDO 3HUPLW WR 'LVFKDUJH 6WRUPZDWHU $VVRFLDWHG
'(4 £ THPSRUDU\N 7XUELGLW\ :DLYHU

(4 £ *HQHUDO 3HUPLW IRU 7THPSRUDU\ 'LVFKDUJHV

(4 £ &:$ 6HFWLRQ &HUWLILFDWLRQ

‘\RPLQJ '"HSDUWPHQW RI 7TUDQVSRUWDWLRQ :<'27 * 7TUDQVSRUW 3
1<'27 £ 0 ILFHQVH

:\RPLQJ 2LO DQG *DV &RQVHUYDWLRQ &RPPLVVLRQ :2*&& + $SSOL
$3"

12*&& + BQLWL]DWLRQ 2UGHU IRU 8VH RI 3RUH 6SDFH

:\RPLQJ 2IILFH Rl 6WDWH /DQGY DQG ,QYHVWPHQWYV + $XWKRUL]DW
‘\RPLQJ 6WDWH (QJLQHHU :6( +* :DWHU $JUHHPHQW IRU 7HPSRUDU
:6( £ $SSOLFDWLRQ IRU B3HUPLW WR $SSURSULDWH *URXQGZDWHU
:6( + 6(2 &KDSWHU 6 XUIDFH :DWHU 5HVHUYRLU 3HUPLW

‘\RPLQJ 6WDWH +LVWRULF 3UHVHUYDWLRQ 2IILFH :<6+32 * /HWWH

2UJDQL]DWLRQ RI ($

7KH '2( KDV SUHSDUHG WKLV ($ LQ FRPSOLDQFH ZLWK 1(3%$ DQG RWKHU
DQG UHIJXODWLRQV 7KLV ($ GLVFORVHY WKH GLUHFW LQGLUHFW DQG
ZRXOG UHVXOW IURP WKH SURSRVHG DFWLRQ DQG DOWHUQDWLYHYV 7 K

X

&KDSWHU ,QWURGXFWLRQ £ 7KLV FKDSWHU LQFOXGHYV LQIRUPDYV
IRU WKH SBURMHFW WKH DJHQF\fV SURSRVDO IRU DFKLHYLQJ WKDYV
DQRG UHIJXODWLRQV DQG RWKHU SHUPLWYV WKDW PD\ EH UHTXLUHG

&KDSWHU BURSRVHG $FWLRQ DQG $OWHUQDWLYHV * 7KLV FKDS)
GHVFULSWLRQ RI WKH DJHQF\YV SURSRVHG DFWLRQ DQG HYDOXDW
$OWHUQDWLYHYVY FRQVLGHUHG E\ WKH DSSOLFDQW DUH DOVR GLVF.

&KDSWHU $IIHFWHG (QYLURQPHQW DQG (QYLURQPHQWDO &RQVH
D GHVFULSWLRQ RI FXUUHQW UHVRXUFH FRQGLWLRQV LQ WKH 3UR
HITHFWV Rl WKH SURSRVHG DFWLRQ DQG QR DFWLRQ DOWHUQDWLY

&KDSWHU &RQVXOWDWLRQ DQG &RRUGLQDWLRQ = 7KLV FKDSWH
WKH FRQVXOWDWLRQ DQG FRRUGLQDWLRQ WKDW KDV RFFXUUHG IF
D OLVW RI SUHSDUHUV IRU WKH ($
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x &KDSWHU SHIHUHQFHV * 7KLV FKDSWHU SURYLGHV UHIHUHQFHYV
WKURXJKRXW WKH GRFXPHQW

X $SSHQGLFHV 7KH DSSHQGLFHYVY SURYLGH LQIRUPDWLRQ RQ SUHYL
HITRUWY DQG RWKHU LQIRUPDWLRQ WR VXSSRUW WKH DQDO\VHYV ¢
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352326(' $&7,21 $1' $/7(51$7,9(6
7KLV FKDSWHU SURYLGHV D PRUH GHWDLOHG GHVFULSWLRQ RI WKH :\R
WKH VWDRYVRGEHRUDWLRQ RI WKH DITHFWHG HQYLURQPHQW DQG HQY
GLVFXVVLRQV

BURSRVHG $FWLRQ

'2(fV SURSRVHG DFWLRQ LV WR SURYLGH FRVW VKBEDNG GLRO@ QWLHD & HDWW
DYDLODEOH SURMHFWLRQV 3KDVH ,9 FRVW LV HVWLPDWHG WR EH DSSL
VKDUH ZRXOG EH DSSUR[LPDWHO\ PLOOLRQ ,W LV LPSRUWDQW WR
EDVHG RQ '2(fV NQRZOHGJH RI WKH FRVW RI FRQVWUXFWLRQ IRU &&86
DYDLODEOH VLQFH 8: KDV QRW \HW EHHQ VHOHFWHG WR UHFHLYH "2( IX
'2( IXQGLQJ RI 3KDVH ,9 ZRXOG LQFOXGH RQOVWKUDERIQWWUXEWLRQ R IL
LQIUDVWUXFWXUH KRZHYHU VLQFH WKH 3URMHFW FDQQRW SURFHHG Z
RSHUDWLRQ RI WKH VWRUDJH IDFLOLW\ FDQ UHDVRQDEO\ EH H[SHFWHG
FRPSOHWHG WKH LPSDFWV RI WKHVH FRQQHFWHG DFWLRQV DUH LQFO?
SURMHFWITV LPSDFWV IRU WKH SXUSRVHV RI WKH ($

1R $FWLRQ $OWHUQDWLYH
8QGHU WKH 1R $FWLRQ $OWHUQDWLYH '2( ZRXOG QRW SURYLGH FRVW
SURMHFW 7KH SURMHFW PD\ EH GHOD\HG LI 8: RSWV WR VHDUFK IRU R
WKH FRPPHUFLDO VFDOH &&86 SURMHFW ZRXOG QRW EH FRQVWUXFWHG
1(3$ WKDW WKH UHFLSLHQW ZRXOG QRW SXUVXH WKH 3URMHFW &RQV
JHRORJLF VWRUDJH FRPSOH[ ZRXOG QRW EH FRQVWUXFWHG DQG WKH |

VWRUDJH FRPSOH[HYVY )XUWKHU WKH 3UHVLGHQWTTV JRDOV RI SHU|
IURP OHYHOV E\ D FDUERQ SROOXWLRQ IUHH SRZHU VHFWRU E\
*+* HPLVVLRQV HFRQRP\ E\ ZRXOG QRW EH DGYDQFHG E\ WKH 3URME

DQG XWLOL]DWLRQ IRU %/0 VXEVXUIDFH SRUH VSDFH ZRXOG QRW EH UH

$OWHUQDWLYHY &RQVLGHUHG EXW 'LVPLVVHG
1(3$ UHTXLUHV '2( WR DVVHVV WKH UDQJH RI UHDVRQDEOH DOWHUQDW |
%HFDXVH '2(fV SURSRVHG DFWLRQ LV OLPLWHG WR SURYLGLQJ ILQDQFI
DUUDQJHPHQWYVY WR VHOHFWHG DSSOLFDQWY LQ UHVSRQVH WR D FRPSHF
GHFLVLRQ LV OLPLWHG WR HLWKHU DFFHSWLQJ RU UHMHFWLQJ WKH 3U
LQFOXGLQJ LWV SURSRVHG WHFKQRORJ\ DQG VHOHFWHG VLWHYV 7TKH 3
SURMHFWY DYDLODEOH IRU VHOHFWLRQ WR &DUERQ6%$)( 3KDVH ,9 DQG
UHFHLYHY DSSOLFDWLRQV IRU SURMHFW IXQGLQJ XQGHU '"()2% IR
7KHUH DUH IRXU RWKHU SURMHFWY FXUUHQWO\ FRPSOHWLQJ WKH 1(3%

X '2( (% (VWDEOLVKLQJ PWRDNIH &RPSOH[ LQ .HPSHU &RXQW\ 0
SURMHFW (&2

x '2( ($ 1RUWK 'DNRWD &DUERQ6$)( 3URMHFW 7XQGUD
X 7%' 6DQ -XDQ %DVLQ &DUERQ6$)(
X 7%' 2QH (DUWK BHTXHVWUDWLRQ &DUERQ &DSWXUH DQG 6WRUDJ

7KRVH SURMHFWY ZLOO EH DQDO\JHG IRU SRWHQWLDO LPSDFWV VHSDU

LQ WKLV ($ '2(fV FRQVLGHUDWLRQ RI UHDVRQDEOH DOWHUQDWLYHV W
OLPLWHG WR WKH 1R $FWLRQ $OWHUQDWLYH
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3URMHFW 'HVFULSWLRQ
7KH :\RPLQJ &DUERQ6$)( 3URMHFW 3URMHFW ZRXOG FRQVWUXFW DSSL
LQFK VXEVXUIDFH SLSHOLQH LQ QRUWKHDVWHUQ :\RPLQJ DV SDUW R/
VWRUDJH &&6 SURMHFW 7KH 3URMHFW ZRXOQG FRSWHK\UW RCHOL&2F RP S U H \
LQMHFWLRQ VLWHV ZLWK ZHOOV HDFK IRU D2ZRRWOCERILQMHPOWNG IOM
LQWR VXEVXUIDFH JHRORJLF IRUPDWLRQV 7KH WDUJHWHG JHRORJLF IF
6XQGDQFH IRUPDWLRQV ZRXOG XDKWLO AR WDQ BUW IO ]#Y¥ $SSUR[LPDW!
&2 ZRXOG EH WUDQVSRUWHG WKURXJK WKH SLSHOLQH IURP D VWDUWLC
DQG LQMHFWHG LQWR VXEVXUIDFH SRUH VSDFH RYHU D SHULRG RI \H
XVH RI %/0 DGPLQLVWHUHG IHGHUDO SRUH VSDFH ZLWKLQ DSSUR[LPDW
DUH QR RWKHU 3URMHFW IDFLOLWLHY RU RSHUDWLRQV SURSRVHG RQ %

/IRFDWLRQ DQG 6HWWLQJ
7KH 3URMHFW ZRXOG EH ORFDWHG DSSUR[LPDWHO\ PLOHV QRUWK RI
XQGHYHORSHG DUHDV RI WKH 3RZGHU 5LYHU %DVLQ 35% LQ &DPSEHO
FDUERQ FDSWXUH SODQW FRPSRQHQW RI WKH 3URMHFW ZRXOG EH ORF
&RRSHUDWLYHfV %(3& H[LVWLQJ ')6 IDFLOLW\ )LJIJXUH 7KH SURSRYV
HIWHQG ZHVW RULJLQDWLQJ IURP WKH FDUERQ FDSWXUH SODQW DOR(
QRUWK DORQJ 8QLWHG 6WDWHV 86 +LJKZD\ +:< $ORQJ WKH SUR!
EUDQFKHV WRZDUG WKH HDVW DQG ZHVW LQ WKUHH ORFDWLRQV HQGLC
LQMHFWLRQ VLWHV ZRXOG EH ORFDWHG QRUWKZHVW RI ')6 DQG RQH LG
DSSUR[LPDWHO\ IHHW VRXWK RI ')6 )LJXUH 3URMHFW 9LFLQLW\
FRPSRQHQWY DQG WKHLU SURSRVHG ORFDWLRQV ZLWKLQ &DPSEHOO &F
HDFK 3URMHFW FRPSRQHQW LV LQFOXGHG LQ 6HFWLRQ 3URMHFW &

7KH 3URMHFW ZRXOG XWLOL]JH RQH RI WZR GLITHUHQW PHWKRGV RI FDU
6HFWLRQ 075 &2 &DSWXUH 30DQW DQG 6HFWLRQ $PLQH EDVH(
'"HVFULSWLRQ

‘'UV )RUN 6WDWLRQ

%(3&TV PHJDZDWW 0: ')6 FRDO SRZHUHG HOHFWULF JHQHUDWLRQ IL
‘\RPLQJ KDV EHHQ LQ RSHUDWLRQ VLQFH 6 XE ELWXPLQRXV FRDO |
YDOXH SULPDULO\ XVHG IRU HOHFWULFLW\ JHQHUDWLRQ 8QLWHG 6WD\V
%ULWDQQLFD LV REWDLQHG IURP WKH DGMDFHQW 'U\ )RUN OLQH '
RQH PLOH ORQJ FRQYH\RU V\VWHP 2QFH REWDLQHG ')6 XWLOL]JHV SXC
ODWHVW JHQHUDWLRQ RI SROOXWLRQ FRQWURO WHFKQRORJLHYVY GXULQ
WKH YROXPH RI HPLVVLRQV %(3& 7TKURXJK WKH FRPEXVWLRQ RI F
SURGXFHG KHDW LQWR XVDEOH HOHFWULFLW\

075 &2 &DSWXUH 30DQW '"HVFULSWLRQ
7KH OHPEUDQH DQG 7THFKQRORJ\ 5HVEDHIWKUHPHWEKR G& RV WKH SUHIHUI
SUREDEOH PHWKRG DQG ZRXOG UHTXLUH FRQVWUXFWLRQ RI RQH FDUEI

DGMDFHQW WR "')6 )LJXUH 7 KUDRSXW K WHKHHOW B R&?2 TOXH JDV H[KDXVW
VWDFNV ZLWK UHVLGXDO VXEVWDQFHYVY LV GLUHFWHG WR WKH FDSWXU|
LPPHGLDWHO\ XSVWUHDP RI WKH ")6 H[LVWLQJ VWDFN )LJXUH 7TKH |

GLUHFW FRQWDFW FRROHU '&& ZKLFK FRROV LW WR DSSUR[LPDWHO\
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FRROLQJ VA\VWHP SURYLGHV WKH QHFHVVDU\ FRROLQJ GXW\ IRU WKH '&
DQG DIWHUFRROHUYV 7KH '&& LV D WZR VWDJH XQLW 7KH ILUVW VWDJ
WKH VHFRQG VWDJH SURYLGHVSRUKOKXQ I GLROEBHRQ2DQG XVHV D VRGL
1D2+ VROXWLRQ WR WIKGWMEKH WKHH DV IURP SDUWV SHU PLOOLRQ E\
OHDYLQJ WKH IOXH JDV GHVXOIXUL]DWLRQ )* DW OHVV WKDQ SSPY

WKURXJK D IOXH JDV EORZHU WR WKH ILUVW VWDJH PHPEUDQH V\VWHP

$V WKH IOXH JDV SDVVHV WKURXJK WKH PHPEUDQH PRGXOH D SDUWLD
WKH SHUPHDWH VLGH RI WKH PHPEUDQH GURF LIQXM KB W HXMHU HIVLN DDRI(
GHFDUERQL]JHG IOXH JDV VWUHDPV H[LW WKH ILUVW VWDJH PHPEUDQH

UHFRPELQHG LQWR D VLQJOH VWUHDP ZKLFK WKHQ OHDYHV WKH FDSW
VWDFN 7KH ILUVW SHUPHDWH VWUHDP FRQWDLQVY DSSUR[LPDWHO\ S

7KH ILUVW VWDJH SHUPHDWH VWUHDP WKHQ HQWHUV WKH VHFRQG VWD
IXUWKHU FRQFHQWWR VDIS\s WR(HPO2W HO\ FRURHQWWDE2LRQ LQ WKH VHFR(
SHUPHDWH 7KH VHFRQG VWDJH UHVLGXH JDV VWUHDP LV FRPELQHG Z|
'&«& SULRU WR HQWU\ WR WKH ILUVW VWDJH PHPEUDQH 7KH SHUPHDW
FRPSUHVVHG LQ PXOWLSOH VWDJHV RI FRPSUHVVLRQ LQWHUFRROLQJ |
SUHVVXUH RI EDU WKH JDV LV FKLOOHG WR QHDU IUHH]ILQJ WR FRQG
DV SRVVLEOH 1H[W WKH JDV LV WKHQ VHQW WKURXJK D PRO VLHYH G

7KLV GU\ JDV LV SDVVHG WR D ORZ WHPSHUDWXUH FRQGHQVDWLRQ VW|
IODVK RIl QLWURDHEG JBD[VIHQ JBWMNR WKH FROXPQ RYHUKHDG 7KH FROG C
SUHVVXUH RYHUKHDG VWUHDP VWLOO FRQWDISGVWBHQYW QD Q& VRW. WU D¥ W
SDVVHG WKURXJK D VPDOO YHQW PHPEUDQH XQLW RI VSLUDO ZRXQG 3F
DGGLWLRQDO UHFRYHU\ VYVKRK SFHUPHDNWH & UHF\FOHG EDFN LQWR WK
SHUPHDWH FRPSUHVVLRQ WUDLQ 2YHUDOO WKH SURFHVV UHVXOWYV L
SURGXFW VWUHDP WKDW LV WKHQ UHDG\ IRU SLSHOLQH WUDQVSRUWDMW
SURFHVV LV GHVLIJQHG WR PHHW (QKDQFHG 2LO 5HFRYDHINYV (8BHUVSHFLIL
PLOOLRQ >SSP@ I 2 7KH 075 PHPEUDQRFDEWWHGE 8WHFKQRORJ\ LV FXI
EHLQJ SLORW WHVWHG DW ')6 '( )( FDSWXQ@G MWHWKGRORI\ WKH SURMH|
HQYLVLRQV XVLQJ IRU WKH IXO0O VFDOH FRPPHUMFDOWKYIHOW R K KWQ R,0 R/H
QHZ FRPPHUFLDO VFDOH FDSWXUH SODQW ZRXOG EH FRQVWUXFWHG DG

$PLQH EDVH&ZBEWXUH 30DQW '"HVFULSWLRQ

7KH VHFRQG DOWHDODGWWUWHWHP&EIVKRG RSWLRQ SURSRVHG IRU WKH 3URMF
&2 FDSWXUH DSSURDFK VXFK DV WKH .DQVDL OLWVXELVKL &DUERQ 'LRTJI
7KH .0 &'5 SURFHVV KDV EHHQ DSSOLHG SUHYLRXVO\ DW YDULRXV VLWFE
SUHWUHDWHG ZLWK FDXVWLIFQVR&DB WRHQHRRUYH 6 RAHEF RLY® W KWHNVES

FRROHG IOXH JDV LV WUDQVSRUWHG XSZDUG WKURXJK WKH DEVRUEHU
VXUIDFH RI SDFNLQJ PDWHULDO DQQ WIKSH UG KI® WDR/I| WKBE&YRUEHG E\ W
EDVHG VROYHQW 7KH IOXH JDV WKHQ HQWHUV D ZDVKLQJ VWDJH ZKHL
UHGXFH DQ\ FDUU\RYHU DPLQH HPLWWHG IURP WKHJUWRKS VRONKIKQWEVRU
HILWLQJ WKH ERWWRP RI WKH DEVRUEHU LV KHDWSIRRYLDRID KHQW H (FXI
WUDQVSRUWHG WR WKH WRS RI WKH UHIJHQHUDWRU FROXPQ +HUH LW
&2 DQG JHWV UHIJHQHUDWHG DQG UHF\BOHIKG Y\DFS RVUK H [D BALRU EWAKIH &2 JH (
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FRROHG 7KH FRQGHQVHG OLTXLG LV UHWXUQHE\G AMRP SWUKHV VH\GWH@ G WLKYX
SUHWUHDWHG DV QHFHVVDU\ R[\JHQ UHPRYDO GHK\GUDWLRQ IRU WULI
I2(

7KH DPLQH DOWHUQDWLYH ZRXOG UHTXLUH WKHUPDO HQHUJ\ SULPDUL
WKH &2RP RWKHU IOXH JDV FRPSRQHQWYV 7TKH ZDWHU VXSSO\ UHTXLUH
DPLQH DOWHUQDWLYH DQG ZRXOG UHTXLUH LQVWDOODWLRQ RI D QHZ ¢
%(3& ZRXOG FRRUGLQDWH ZLWK VWDWH DQG ORFDO DJHQFLHY SULRU W
([DFW ZDWHU XVDJH YROXPH UHTXLUHPHQWY IRU RSHUDWLRQ RI WKH D
DQG DSSURYHG E\ DJHQFLHV SULRU WR FRQVWUXFWLRQ RI WKH 3URMHI

SURMHFW &RQVWUXFWLRQ OHWKRGV
8SRQ FRPSOHWLRQ RI WKH 3URMHFWY{V ILQDO HQJLQHHULQJ FRQVWUXI
D FRQVWUXFWLRQ ZLQGRZ RI DW OHDVW WZR \HDUV SULRU WR 3URMMH]I
DXWKRUL]DWLRQV UHTXLUHG E\ IHGHUDO VWDWH DQG ORFDO DJHQFLF
DQWLFLSDWHG SHUPLWY DQG DXWKRUL]DWLRQV DQWLFLSDWHG IRU WKI
5HIXODWRU\ 5HTXLUHPHQWY DQG 3HUPLWYVY 1HHGHG $QWLFLSDWHG FR
WKH IROORZLQJ VXEVHFWLRQV

$FFHVV

(DFK LQMHFWLRQ VLWH VHOHFWHG FRQWDLQV H[LVWLQJ XQSDYHG DFFF

HDFK RI WKH ILYH ORFDWLRQV :KLOH WKHVH URDGY DUH SUH H[LVWLQ

URDG LPSURYHPHQWY PD\ EH UHTXLUHG WR SURYLGH VXLWDEOH DFFHV

HTXLSPHQW 7KH DQWLFLSDWHG PD[LPXP WRWDO OHQJWK RI URDG UHSE
PLOHYV 1RQH RI WKH SODQQHG DFFHVVY URDGY DUH ORFDWHG RQ %/

*UDGLQJ

(DFK DFFHVV URDG PD\ UHTXLUH UHSDLUV RU UHJUDGLQJ WR SURYLGH
DQG GULOOLQJ HTXLSPHQW *UDGLQJ ZRXOG OHYHO RXW WKH URDGZD'
IODW VPRRWK VXUIDFH IRU YHKLFOH XVH *UDGLQJ DFWLYLWLHV ZRXC
HVWLPDWHG WR WDNH VHYHUDO ZHHNV WR FRPSOHWH

&2 &DSWXUH 30DQW

7KH 3URMHFW FDUERQ FDSWXUH SODQW ZRXOG EH ORFDWHG RQ QRQ IH
JUDGHG ')6 \DUG )LJXUH &ERQVWUXFWLRQ RI WKH FDUERQ FDSWXUFE
DSSUR[LPDWHO\ DFUHV 2QFH FRPSOHWHG DQ DWWDFKPHQW EHWZHH
DQG WKH FDUERQ FDSWXUH SODQW ZRXOG EH FRQVWUXFWHG WR GLUHEF
VA\VWHP )LJXUH

7KH 075 & D SWXUH PHWKRG ZRXOG DOVR UHTXLUH FRQVWUXFWLRQ RI D
VHDVRQDO LPEDODQFHYV LQ ZDWHU JHQHUDWLRQ DQG QHHG DVVRFLDW
WHFKQRORJ\ 7KLV SRQG ZRXOG EH VLIHG VR WKDW WKH FDUERQ FDSW
RYHUDOO )LQDO VLWLQJ RI WKH SRQG KDV QRW EHHQ GHWHUPLQHG E
YLFLQLW\ RI WKH FDUERQ FDSWXUH SODQW ZLWK DQ HVWLPDWHG PDJL

DFUHVY DQG D PD[LPXP WRWDO FDSDFLW\ RI DSSUR[LPDWHO\ DFUH

7KH DPLQH DOWH&DPWXYH BRBEWKRG ZRXOG QRW UHTXLUH FRQVWUXFWL|
SRQG EXW ZRXOG UHTXLUH LQVWDOODWLRQ RI D QHZ ZDWHU VXSSO\ ZF
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SHUPLWYV ZRXOG EH DFTXLUHG LI ZDWHU VXSSO\ UHTXLUHPHQWYV IRU W
WKDQ WKH ZDWHU H[WUDFWLRQ DOORZDQFHV IRU ")6

SLSHOLQH
7KH SBURMHFW ZRXOG FRQVWUXFW DSSUR[LPDWHO\ PLOHV RI VXEVXUI
ORQJHVW FRQWLQXRXV SLSHOLQH ZRXOG H[WHQG DSSUR[LPDWHO\ F

RXW IURP WKH ORQJHVW SLSHOLQH DQG OHDG WR GLIIHDUWHRRXDGMHFWL
EH LOQOMHFWHG LQWR VXEVXUIDFH SRUH VSDFH $W LQMHFWLRQ VLWH O
LQMHFWLRQ ZHOOV ZRX0OG EH FRQVWUXFWHG DERYHJURXQG &RQFUHW
VWDELOL]H WKH DERYHJURXQG SRUWLRQV RI WKH SLSHOLQH 7KH SLSI

IRRW 52: DORQJ WKH HQWLUH DOLJQPHQW IRU IXWXUH RSHUDWLRQ D
1RQH RI WKH SODQQHG SLSHOLQHY DUH ORFDWHG ZLWKLQ %/0 DGPLQL)

3LSHOLQH PDWHULDOV ZRXOG EH GHOLYHUHG WR WKH H[LVWLQJ ")6 ZK
ZRUN DUHD (DFK SLSHOLQH VHIPHQW ZRXOG EH ZHOGHG WR DQRWKHU
GLDPHWHU WR FRQVWUXFW RQH FRQWLQXRXY SLSHOLQH FRPSOH] 8SR
SUHVVXUH WHVWHG WR PRQLWRU WKH VWUXFWXUDO LQWHJULW\ DQG L
([LVWLQJ 86 +:< 65 DQG XQSDYHG DFFHVV URDGV ZRXOG SURYL(
WKH SURSRVHG 52: IRU SBURMHFW FRQVWUXFWLRQ DQG IXWXUH 2 0 DFW
VHFWLRQV URDG XSJUDGHV DQG PDLQWHQDQFH PD\ EH UHTXLUHG WR ¢
FRQVWUXFWLRQ DQG GULOOLQJ HTXLSPHQW EXW QR QHZ DFFHVV URDGC
LQIRUPDWLRQ DERXW HDFK FRQVWUXFWLRQ PHWKRG LV SURYLGHG LQ \

CHOGLQJ
&RQVWUXFWLRQ RI WKH PLOH VXEVXUIDFH SLSHOLQH ZRXOG UHTXLUF
SLSHOLQH $W ORFDWLRQV ZKHUH WKH SLSHOLQH ZRXOG FRQQHFW WR
LQMHFWLRQ ZHOOV WKH SLSHOLQH DQG DVVRFLDWHG FRQQHFWRUV ZR
WHVWHG WR PRQLWRU LQWHJULW\ :HOGLQJ DFWLYLWLHV ZRXOG UHTXL
ZRXOG RFFXU RQ VLWH ZLWKLQ WKH HVWDEOLVKHG 52: ,Q WKH LQVWD
SUHVVXUH WHVW DGGLWLRQDO ZHOGLQJ PD\ EH UHTXLUHG WR UHVWRL

7JUHQFKLQJ DQG ([FDYDWLRQ

7KH 3URMHFW SLSHOLQH FRQVWUXFWLRQ ZRXOG UHTXLUH WUHQFKLQJ
JROORZLQJ IHGHUDO JXLGDQFH RXWOLQHG E\ WKH 3LSHOLQH DQG +D]D
3+06$ WKH SLSHOLQH DOLJQPHQW ZRXOG EH LQVWDOOHG DSSUR[LPD'
EJV &)5 6XEWLWOH % &KDSWHU , 6XEFKDSWHU ' 3DUW 3+06$%
WUHQFK ZRXOG H[WHQG WR D GHSWK RI EHWZHHOQ DQG IHHW (DEK
HI[FDYDWLRQ RI XS WR RQH FXELF \DUG RI PDWHULDO B8SRQ LQVWDOOTL
IRRWLQJYV WKH H[FDYDWHG QDWLYH PDWHULDO ZRXOG EH EDFNILOOHG
H[FDYDWHG DUHD DQG WKH GLVWXUEHG DUHD ZRXOG EH UHWXUQHG WR
WUHQFKLQJ IRU WKH 3URMHFW ZRXOG GLVWXUE DSSUR[LPDWHO\
SLSHOLQH ZRXOG GLVSODFH D YROXPH RI DSSUR[LPDWHO\ FXELF
SURYLGHG LQ 6HFWLRQ 6ROLG DQG +D]DUGRXV :DVWH RI WKLV (QYL

+IGURVWDWLF 7THVWLQJ

'XULQJ 3URMHFW FRQVWUXFWLRQ K\GURVWDWLF WHVWLQJ RI WKH SLSI
SUHVVXUH WHVWLQJ WR PRQLWRU SLSHOLQH LQWHJULW\ SULRU WR RS
SUHVVXUH LQMHFWLRQ RI ZDWHU WKURXJK WKH SLSHOLQH WR SLSHOL
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KLOH ZDWHU LV PRYLQJ WKURXJK WKH SLSHOLQH 3URMHFW HQJLQHHU
REVHUYLQJ DQG PRQLWRULQJ WKH LQWHJULW\ RI WKH SLSHOLQH DQG F
DUHDV RU DQ\ OHDN VSRWYV 7KH 3URMHFW ZRXOG XVH UHFODLPHG ZD\V
REWDLQ ZDWHU IURP ORFDO PXQLFLSDO VRXUFHYV

+RULJRQWDO 'LUHFWLRQDO 'ULOOLQJ

&RQVWUXFWLRQ RI VXEVXUIDFH SLSHOLQH FRPSRQHQWY PD\ EH ORFDW
ZDWHU DQG RU FXOWXUDO UHVRXUFHYVY DV GHVFULEHG LQ 6HFWLRQ $
&RQVHTXHQFHYV 7R DYRLG LPSDFWV WR UHVRXUFHYVY 3URMHFW FRQVW!I
GLUHFWLRQDO GULOOLQJ +'"" WHFKQLTXHV +''" LV D WUHQFKOHVYV PHW
SLSHOLQHV LQ D VKDOORZ XQGHUJURXQG DUF $ WXQQHO LV GULOOHG
DUHD DQG D SLSHOLQH LV SXOOHG WKURXJK WKH GULOOHG XQGHUJUR
TKURXJKRXW WKH GULOOLQJ SURFHVV WKH WXQQHO LV NHSW RSHQ DQ
PLIWXUH W\SLFDOO\ DURXQG SHUFHQW FOD\ DQG SHUFHQW EHQWR
PLIWXUH ZRXOG EH REWDLQHG IURP RQ VLWH JURXQGZDWHU ZHOOV DX
(QJILQHHUYV 2IILFH :6(2 RU PXQLFLSDO VRXUFHYV

,QMHFWLRQ /RFDWLRQV

7KH 3URMHFW ZRXOG XWLOL]JH ILYH LOMHFWLRQ VLWHV DW YDULRXV OR
YLIXUH (DFK LQMHFWLRQ VLWH ZRXOG FRQWDLQ WZR LQGHSHQGHQ!
WHVWLQJ SURJUDP WZR LQMHFWLRQ ZHOOV 35% DQG 35% KDYH DO
QRW UHTXLUH IXUWKHU GULOOLQJ )LJXUH (DFK RI WKH ILYH LQMHF
GLVWXUEDQFH RI DSSUR[LPDWHO\ DFUHV ZLWK D SHUPDQHQW GLVW
1RQH RI WKH H[LVWLQJ RU SODQQHG LQMHFWLRQ VLWHY DUH ORFDWHG

6WDJLQJ $SUHDYV
7KH 3URMHFW ZRXOG UHTXLUH DSSUR[LPDWHO\ DFUHV RI WHPSRUDU\

FRQVWUXFWLRQ &RQVWUXFWLRISWWXWHYDYG HWWIRWDWH HD&2L OLW\ ZRXOG
WR WKH H[LVWLQJ ')6 DQG ZRXOG QRW UHTXLUH DQ\ DGGLWLRQDO VWR
,Q WKH LQVWDQFH WKDW WKH DUHD DW ")6 LV LQVXIILFLHQW IRU 3URMFE
DGGLWLRQDO VWDJLQJ ZRXOG EH ORFDWHG DW %(3& DOOLHG RU DVVRF
DGPLQLVWHUHG SXEOLF ODQGYV ,GHQWLILHG VWDJLQJ DUHDV PD\ UHT
PDWHULDOY DQG YHKLFOH VWRUDJH

&RQVWUXFWLRQ 6FKHGXOH

SURMHFW FRQVWUXFWLRQ LV DQWLFLSDWHG WR EHJLQ ODUFK SHQC
&RQVWUXFWLRQ RI WKH 3BURMHFW ZRXOG EH SKDVHG WKH ILUVW SKDVI
WKH VHFRQG SKDVH ZRXOG FRQVWUXFW WKH SLSHOLQH DQG FRQQHFW
ZRXOG WDNH DSSUR[LPDWHO\ \HDUV WR FRPSOHWH

2SHUDWLRQ DQG ODLQWHQDQFH $FWLYLWLHV
&RQVWUXFWLRQ RI WKH 3URMHFW LV DQWLFLSDWHG WR EH FRPSOHWHG
EHJLQ WKH SURFHVV RI FDSWXULQJ IOXH JDV UHOHDVHRBPEW WHK H ORI V W |
JDV WUDQVIHUUWRU RXKHK &2KH QHZO\ FRQVWUXFWHG SLISH{WIRQH DQG LC
VXEVXUIDFH SRUH VSDFH SUR[LPDWH WR HDFK RI WKH ILYH LQMHFWLRC
DQWLFLSDWHG WR KDYH D VXEVXUIDFH IRRWSULQW ZLWK D PLOH UDG
PRGHOHGS®@XPH WRWDOLQJ DSSUR[LPDWHO\ VT PLOHV RI SUHVVXU
VT PLOH $UHD RI 5HYLHZ $25 LGHQWLILHV WKH IXUWKHVW DQWLFL
VXEVXUIDFH LPSDFWV UHVXOWLQJ IURP 2 0 RI WKH 3URMHFW 2 0 DFWL
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QRW EH OLPLWHG WR SHULRGLF LQVSHFWLRQ RI HDFK 3URMHFW FRPSF
SLSHOLQH H[FDYDWLRQ RI SLSHOLQH VHFWLRQV WR SHUIRUP UHTXLUH
FRPSRQHQWY DFFHVV URDG PDLOQOWHQDQFH FRUURVLRQ SUHYHQWDWL?
9HULILFDWLRQ DQG $FFRXQWDELOLW\ 09% VWXGLHYV 2 0 DFWLYLWLHYV
DFFHVV URDGV RU RQ IRRW 7KH $25 LQFOXGHYVY %/0 DGPLQLVWHUHG IH

ORQLWRULQJ 9HULILFDWLRQ DQG $FFRXQWDELOLWI 6WXGLHV

$FWLYH DQG SDVVLYH VHLVPLF UHIOHFWLRQ WHFKQLTXHV ZRXOG EH XV
LOQMHFWLRQ ZHOO ORFDWLRQV WR PRQLWRU VXEVXUIDFH FRQGLWLRQV
SURYLGH GDWD LQGLFDWLQJ DQ\ FKDQJHVY WR WKH VXEVXUIDFH FRQGL\

7KH DFWLYH WHFKQLTXHV ZRXOG XVH WKXPSHU WUXFNV WR SURGXFH H
ZRXOG WUDYHO WKURXJK WKH VXEVXUIDFH UHIOHFWLQJ IURP YDULRXV
SUREHV ZRXOG EH LQVWDOOHG ZLWKLQ WKH $25 DQG ZRXOG UHFRUG FI
ZDYHV SURGXFLQJ DQ LPDJH RI WKH VXEVXUIDFH FRQGLWLRQ WKDW ZF
FRQGLWLRQV

'XULQJ WKH DFWLYH VHLVPLF LQYHVWLIJDWLRQ WKXPSHU WUXFNV ZRXC
E\ PLOH JULG [ PLOH JULG SDWWHUQ HYHU\ \HDUV WKURXJKRXW W
ZRXOG ]LJ VDJ LQ IRRW LQWHUYDOV $0RQJ WKH PDSSHG SDWK WKH
VWRS DQG YLEUDWRUYVY DWWDFKHG WR WKH YHKLFOHYVY ZRXOG SURGXFH
E\ LQVWDOOHG VHLVPLF VHQVRUV %\ PHDVXULQJ WKH VHLVPLF ZDYHV
"VHLVPLF UHSUHVHQWDWLRQ RI WKH VXEVXUIDFH DQG TXDQWLI\ WKH

UHFRUGLQJV ([DFW IRUFH GULYH HPLWWHG E\ WKH YLEUDWRUV ZRXOGC
WR PLQLPL]H LPSDFWV WR VXUURXQGLQJ UHVRXUFHV 3ULRU WR XWLO
VSHFLDOLVWY DQG DJHQFLHV ZRXOG LGHQWLI\ DYRLGDQFH DUHDV RU LC
ZRXOG EH DYRLGHG GXULQJ WKH 09% VWXG\ WR PLQLPL]H LPSDFWV WR

HQYLURQPHQWDO UHVRXUFHYV (DFK [ PLOH JULG ZRXOG UHTXLUH DSES
6PDOO ZKHHO GULYH YHKLFOHYVY ZRXOG OD\ RXW WKH UHFHLYHUV DQC
WR EHIJLQQLQJ WKXPSHU WUXFN UXQYV $ FUHZ RI DSSUR[LPDWHO\ ZR
DJUHHPHQWY IRU DOO SURSHUWLHYVY ZLWKLQ WKH [ PLOH JULG DUHD Z
VHLVPLF SURYLGHU FRQWUDFWHG WR FRQGXFW WKH 09% VWXG\ SULRL

3DVVLYH VHLVPLF WHFKQLTXHV ZRXOG QRW XWLOL]H PDQ PDGH HQHUJ\
LQVWHDG UHFRUG DFRXVWLF ZDYHV FUHDWHG E\ WKH IUDFWXULQJ DQG
IRUPDWLRQV ZLWKLQ WKH $25 5HFRUGLQJ DFRXVWLF PLFUR VHLVPLF |
VHQVRUV WKH ORFDWLRQ DQG PDIJQLWXGH RI HDFK IUDFWXUH RU SURSE
DQG D SRWHQWLDO FDXVH LGHQWLILHG S5HFRUGV RI WKHVH DQG VLPLO
ZRXOG SURYLGH DQ XQGHUVWDQGLQJ RI WKH FKDQJHV LQ WKH VXEVXU
RU QDWXUDO FRQGLWLRQV DQG DGGUHVVHG DV QHHGHG

'XULQJ WKH SDVVLYH VHLVPLF LQYHVWLIJDWLRQ VPDOO VHQVRUV ZRXO(
DQG EDFNILOOLQJ ZLWK WKH UHPRYHG PDWHULDO DQG ZRXOG UHFRUG
/IDUJHU VHQVRUV ZRXOG UHFRUG GDWD IRU D SHULRG XS WR VL[ PRQWHK
DQG ODUJH VHQVRUV ZRXOG EH SODFHG DURXQG HDFK LOQMHFWLRQ VLW
SUR[LPDWH WR WKHDLQMHFWLRQ
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%/0 UHYLHZ DQG DSSURYDO RI D SHUPLW RU DXWKRUL]J]DWLRQ WR DOOR
UHTXLUHG SULRU WR RSHUDWLRQV FRQGXFWHG RQ WKH %/0 DGPLQLVW
ZRXOG HQVXUH 1(3%$ FRPSOLDQFH XSRQ UHFHLSW RI D SURSRVDO IRU F
LQYHVWLIJDWLRQVY DQG EHIRUH DXWKRUL]JLQJ WKHVH RSHUDWLRQV RQ 9

DXWKRUL]JHG WKH %/0 ZRXOG LQFOXGH DSSURSULDWH WHUPV DQG FRQ
VXUIDFH UHVRXUFHYV
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$))(&7( (19,5210(17 $1' (19,5210(17$/ &216(48(1&(6

 QWURGXFWLRQ
7KLV VHFWLRQ SURYLGHV UHOHYDQW HQYLURQPHQWDO FXOWXUDO DOQ
DQG LGHQWLILHY DQG HYDOXDWHY WKH LQGLYLGXDO RU FXPXODWLYH |
FKDQJHV OLNHO\ WR UHVXOW IURP FRQVWUXFWLQJ DQG RSHUDWLQJ Wk
WKLV ($ LQFOXGHVY WKH 3URMHFW DQG WKH LPPHGLDWHO\ VXUURXQGLQG
&RXQW\ :\RPLQJ

&(4 UHIJXODWLRQV HQFRXUDJH 1(3%$ DQDO\WHVY WR EH DV FRQFLVH DQG
ZLWK &)5 3DUW E &RQVLVWHQW ZLWK WKH 1(3%$ DQG &(4 5HJIXOI
WKRVH UHVRXUFHY DQG FRQGLWLRQV SRWHQWLDOO\ VXEMHFW WR HIIH

7KH PHWKRGRORJ\ XVHG WR LGHQWLI\ WKH H[LVWLQJ FRQGLWLRQV DQC
SK\WLFDO DQG KXPDQ HQYLURQPHQW LQYROYHG WKH IROORZLQJ UHYL
LQIRUPDWLRQ SURYLGHG E\ 8: DQG WKHLU FRQVXOWDQWY VHDUFKHV R
GDWDEDVHYVY DQG DJHQF\ FRQVXOWDWLRQV

‘KHUHYHU SRVVLEOH WKH DQDO\VHV SUHVHQWHG LQ WKLV FKDSWHU T.
DVVRFLDWHG ZLWK WKH 3URSRVHG $FWLRQ DQG 1R $FWLRQ $OWHUQDW
LPSDFWV WKH DQDO\VHV SUHVHQW D TXDOLWDWLYH DVVHVVPHQW RI W
SUHVHQWHG WKURXJKRXW WKH UHPDLQGHU RI WKLV FKDSWHU SURYLGF
DIITHFWHG HQYLURQPHQW ZLWKLQ WKH UHJLRQ RI LQIOXHQFH DQG DQ I
HDFK UHVRXUFH DUHD FRQVLGHUHG IURP LPSOHPHQWDWLRQ RI WKH 3U
$OWHUQDWLYH

5HVRXUFH $UHDV ([FOXGHG IURP '"HWDLOHG $QDO\VLYV
6HFWLRQ 5HVRXUFH $UHDV 'LVPLVVHG IURP )XUWKHU 5HYLHZ DQG W
GHVFULEH WKH UHVRXUFHV WKDW '2( KDV GHWHUPLQHG ZRXOG QRW EH
LPSDFWV IURP WKH 3URSRVHG $FWLRQ DQG ZRXOG QRW UHTXLUH IXUW]
DUHDV GLVPLVVHG IURP IXUWKHU DQDO\VLY DUH ,QIUDVWUXFWXUH DQC
9LVXDO UHVRXUFHYV

1R $FWLRQ $OWHUQDWLYH + (QYLURQPHQWDO &RQVHTXHQFHV

8QGHU WKH 1R $FWLRQ $OWHUQDWLYH WKH 3URSRVHG $FWLRQ ZRXOG
FRPPHUFLDO VFDOH &&86 SURMHFW ZRXOG QRW EH SURYLGHG E\ '2( |
$FWLRQ $OWHUQDWLYH FRQVWUXFWLRQ RI WKH 3URMHFW ZRXOG QRW
FRQVWUXFWHG $V D UHVXDRIXOG QRW EIH&2HPRYHG IURP IOXH JDV HPL\
DFWLYH ')6 DQG FDSWXUHG IRU JHRORJLF VWRUDJH 7KHUH ZRXOG EH
DVVRFLDWHG ZLWK 3URMHFW FRQVWUXFWLRQ DQG QR HIIHFW RQ WKH F
FRQWLQXH WR RSHUDWH WKH ')6 IDFLOLW\ XQGHU QRUPDO RSHUDWLQJ
SXUSRVHV RI 1(3$ WKDW WKH UHFLSLHQW ZRXOG QRW SXUVXH WKH 3U]I
$FWLRQ $OWHUQDWLYH

7TDEOH VXPPDUL]HVY WKH DQWLFLSDWHG HQYLURQPHQWDO FRQVHTX
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7TDEOH

1R $FWLRQ $OWHUQDWLYH =

(QYLURQPHQW

'UDIW (QYLURQPHQWDO $

DO &RQV

SHVRXUFH &DW

HJRU\ 5HVRXUFH ,PSDFWV 8QGHU WKH 1R $FWLRQ

$OWHUQT

/IDQG 8VH

1R ODQG XVH FKDQJHV LQFOXGLQJ JURXQG GLVW
ZRXOG RFFXU

UEDQFH

$WPRVSKHULF &

DQG $LU 4XDOLY

VEDSWXUHG RU UHGXFHG
DGGLWLRQDO HPLVVLRQV UHVXOWLQJ

RYEEZWKkBRBVFRQWLQXH QRUPDOHRPIHWWDWQR @QRBPQG @
7KHUH ZRXOG EH QR QHZ
IURP WKH 15

RW EH
LPSDFW
R $FWLRG

4

*HRORJLF DQG ¢

&RQGLWLRQV

RLOIRLQJ RLO DQG JDV H[SORUDWLRQ DFWLYLWLHYV

XQGHU WKH 1R $FWLRQ $OWHUQDWLYH

DGGLWLRQDO LPSDFWV UHODWHG WR UHJLRQDO Jk

ZRXOG F
1RORJ\ R

+\GURORJLF &R(

DQG :DWHU 4XD

PGKWURQXRKRXOG EH QR FKDQJHV WR WKH 3URMHFW V
DEWWHU TXDOLW\ K\GURJHRORJ\
LPSDFWHG DV D UHVXOW Rl LPSOHPHQWDWLRQ RI

DQG ZHWODQGYV Z

LWH 6X
LWKLQ W
WKH 1R $

9HIHWDWLRQ D¢

SHVRXUFHYV

PGKHOBPIRKOG EH QR FKDQJHV WR WKH 3URMHFW V

YHIHWDWLRQ UHVRXUFH ZRXOG QRW EH LPSDFWHG

LWH DQG

D

BRFLRHFRQRPLF
&RQGLWLRQV

7KH 3URMHFW ZRXOG QRW EH FRQVWUXFWHG RU R
VSHQGLQJ IRU PDWHULDOV RU VXSSOLHV DQG QR
RSHUDWLRQV RU GHFRPPLVVLRQLQJ 1R FKDQJH
DQG GHPRJUDSKLFV
VRFLRHFRQRPLF FRQGLWLRQV

IRU WKH DUHD WKHUHIRUH W

SHUDWHZC
HPSOR\P
VRXOG RI
KHUH ZR

(QYLURQPHQWD

D 7-RKVWH-ZIR XOG EH QR FKDQJH WR PLQRULW\
SRSXODWLRQV UHVXOWLQJ IURP LPSOHPHQWDWLR

ORZ L(

DFRPH R
Q RI WKH

+LVWRULFDO DQ
SHVRXUFHV

G REHYHYN D WLRQ RI WKH 1R $FWLRQ $OWHUQDWL
GLVWXUEDQFH ')6 ZRXOG FRQWLQXH RQJRLQJ RS
KLVWRULFDO RU FXOWXUDO UHVRXUFHV ZRXOG RF

YH ZRXO
HUDWLRC
FXU

+XPDQ +HDOWK
6DIHW\

DEEQVWUXFWLRQ RI WKH 3URMHFW ZRXOG QRW RFF
LQFUHDVHG SRWHQWLDO IRU DGYHUVH LPSDFWV W
IURP 3URMHFW FRQVWUXFWLRQ RSHUDWLRQ RU C

XU 7KH!
R SXEOL
HFRPPLV

BROLG DQG +D]C
‘DVWH

URRXMRMHFW ZRX0OG QRW EH FRQVWUXFWHG DQG
ZRXOG FRQWLQXH WR EH UHOHDVHG LQWR WKH DW
$FWLRQ $OWHUQDWLYH ZRXOG UHVXOW LQ QR LQF
RU KD]JDUGRXV ZDVWH IURP WKH H[LVWLQJ ")6 % (3
RSHUDWH XQGHU H[LVWLQJ FRQGLWLRQV DQG ZRX
H[LVWLQJ VROLG DQG KD]J]DUGRXV ZDVWH SUDFWLF
VWDQGDUGV

WKH 10Xt}
PRVSKH L
UHDVH W
&1V )6 Z
OG FRQW
HV SURF

*UHHQKRXVH *D
&OLPDWH &KDQJ

VANHDRBRMHFW ZRXOG QRW EH LPSOHPHQWHG DV D
HYe ZRXOG FRQWLQXH RQJRLQJ RSHUDWLRQV DQG |
WUHDWHGPL&VLRQV ZRXOG QRW EH UHGXFHG DV [
RSHUDWLRQV

UHVXOW
OXH JDV
UHVXOW

&XPXODWLYH ,P

SPEMYURMHFW ZRXOG QRW EH FRQVWUXFWHG DQG

LPSDFWV ZLWKLQ WKH B3URMHFW DUHD RU &DPSEH

ZRXOG Q
DO &RXQ\
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/IDQG 8VH

$IIHFWHG (QYLURQPHQW
/IDQG XVH UHIHUV WR WKH VXUIDFH XVH E\ KXPDQV DQG LQFOXGH WKH |
DIITHFW WKH DUHD 7KH 3URMHFW LV SURSRVHG LQ D UXUDO DUHD ZLW|
DQG ZKHUH FRDO DQG FOLQNHU PLQLQJ LV WKH SUHGRPLQDQW ODQG X
DJULFXOWXUH UDQFKLQJ IDUPLQJ WUDQVSRUWDWLRQ ZLOGOLIH KDE
&DPSEHOO &RXQW\ ‘Y6 LV ORFDWHG DSSUR[LPDWHO\ PLOHV QR
PDMRU WUDQVSRUWDWLRQ DFFHVV LQ WKH LPPHGLDWH YLFLQLW\ RI ')6
DQG %XUOLQJWRQ 1RUWKHUQ 6DQWD )H %16) UDLO OLQHV WR WK
‘\RPLQJ 5HJLRQDO $LUSRUW LV DSSUR[LPDWHO\ PLOHV VRXWKZHVW R
S5HVRXUFH (QHUJ\ ([SORUHU 15(; DQ RQOLQH JHRJUDSKLF LQIRUPDWL]
IHGHUDOO\ PDLQWDLQHG GDWD LQGLFDWHY WKDW WKHUH DUH VHYHUD
ZLWK WKH QHDUHVW EHLQJ FUXGH RLO SLSHOLQHV DSSUR[LPDWHO\ P
JDV SLSHOLQHV DSSUR[LPDWHO\ PLOHV WR WKH ZHVW 15(; VKRZV VH"
DZD\ IURP ')6 WR WKH QRUWK ZHVW DQG HDVW DQG LQGLFDWHV RWKH
PLOHV VRXWK RI ')6 DQG DSSUR[LPDWHO\ PLOHV ZHVW RI ')6 15(;

7KH RIITVLWH IRRWSULQW RI WKH FRPPHUFLDO VFDOH EXLOGRXW ZRXOG
QRUWKZHVW RI ')6 ZKLFK LQFOXGHV WKH SLSHOLQH QHWZRUN DQG IRX
RZQHUVKLS ZLWKLQ WKH IRRWSULQW RI WKH SLSHOLQH QHWZRUN FRQV
SULYDWH VXUIDFH DSSUR[LPDWHO\ DFUHV RI VWDWH VXUIDFH DQG
JRYHUQPHQW VXUIDFH )LJXUH 7KH LOMHFWLRQ ZHOO SDGV ZRXOG E
RZQHG ODQG H[FHSW IRU 35% DQG 35% ZKLFK DUH RQ SULYDWHO\ R
TKHUHIRUH WKH LQGLFDWHG DUHDV RI SULYDWH DQG ORFDO JRYHUQPI
FURVVHG E\ WKH SURSRVHG SLSHOLQHYV 7KHUH DUH VPDOO SDUFHOV
DSSUR[LPDWHO\ WKUHH PLOHV WR WKH ZHVW Rl WKH 3URMHFW IRRWSU
DQ\ RI WKHVH SDUFHOV 6LPLODUO\ WKHUH LV D SRUWLRQ RI OHGLFLC
DSSUR[LPDWHO\ PLOHVY QRUWKHDVW RI ')6 DQG WKH QHDUHVW VWDW
DSSUR[LPDWHO\ PLOHVY HDVW Rl ')6 LQ &URRN &RXQW\ EXW WKH 3URI
WKHVH DUHDV

BURSRVHG $FWLRQ ,PSDFW

&DPSEHOO &RXQW\fV 1DWXUDO 5HVRXUFH /DQG 8VH 30DQ /DQG 8VH 30
SURYLGHYVY D IUDPHZRUN DQG UHFRPPHQGDWLRQV WR JXLGH GHFLVLRQ
ZLWKLQ WKH &R XQW\ 7KH /DQG 8VH 30DQ LGHQWLILHY REMHFWLYHV U
DQG HPSKDVL]JHV GHYHORSPHQW ZLWKLQ H[LVWLQJ XWLOLW\ FRUULGRU
ZRXOG EH FR ORFDWHG QHDU ')6 RQ SULYDWH ODQG SULPDULO\ XVHG 1|
RXW RI WKH FDSWXUH SODQW ZRXOG EH FRQVLVWHQW ZLWK H[LVWLQJ |
DOWHU RU DIIHFW H[LVWLQJ ODQG XVHV LQ WKH DUHD LQFOXGLQJ RQJF
DV ZHOO DV SHULSKHUDO DJULFXOWXUH UDQFKLQJ DQG IDUPLQJ DFWI
ODUJHO\ IROORZ H[LVWLQJ URDGZD\V DQG EH EXULHG ZLWKLQ D 52: ,Q
RQ VWDWH ODQG HLWKHU DGMDFHQW WR PLQLQJ RSHUDWLRQV RU LQ X
SBURMHFW LV FRQVLVWHQW ZLWK WKH &RXQW\TV /DQG 8VH 30DQ DQG ZF
DITHFW H[I[LVWLQJ RU IXWXUH ODQG XVHYV
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SURMHFW FRQVWUXFWLRQ ZRXOG DYRLG IHGHUDO ODQGV LQFOXGLQJ V
WKH 3URMHFW $25 +RZHYHU XQGHWIHRWQ B DWWHRAU R RRAIF&3\ DSSURJLI
WKUHH PLOH VXEVXUIDFH UDGLXV IURP HDFK LQMHFWLRQ ZHOO DQG ZR
PDQDJHG PLQHUDOV DQG SRUH VSDFH XQGHU %/0 MXULVGLFWLRQ &RRI
UHTXLUHG SULGMH¥R BRQ ZLWKLQ WKHVH DUHDV DQG D 52: JUDQW ZRX
LQMHFWLRQ WR %/0 PDQDJHG IHGHUDO SRUH VSDFH $GGLWLRQDOO\ ¢
ZRXOG SUHFOXGH DGYHUVH LPSDFWV WR PLQHUDO UHFRYHU\ ZLWKLQ D
GLVFXVVHG IXUWKHU LQ 6HFWLRQ *HRORJLF DQG 6RLO &RQGLWLRQV
QRW UHTXLUH D FKDQJH LQ VXUIDFH JRQLQJ RU ODQG XVH EXW ZRXOG |
PDQDJHG VXEVXUIDFH SRUH VSDFH 7KH 3URMHFW JHQHUDOO\ ZRXOG (
HILVWLQJ DQG IXWXUH ODQG XVHV KRZHYHU WKHUH LV D SRWHQWLDO
ILHOGYV WR EHFRPH FDQGL GIBQMHFEWRWR QXWDWHHIV& ZKLFK ZRXOG UHVXOW L
IXWXUH ODQG XVHV

$WPRVSKHULF &RQGLWLRQV DQG $LU 4XDOLW\

$IITHFWHG (QYLURQPHQW

5HILRQDO &OLPDWH
7KH SURMHFW DUHD LV LQ WKH KLJK SODLQV LQ QRUWKHDVWHUQ :\RPL(
UDQJH RI WHPSHUDWXUHYV VXPPHUY DUH KRW ZLWK UDLQ WKXQGHUYV
ZLWK VWURQJ ZLQGYV *HQHUDOO\ WKH FOLPDWH KDV ORZ KXPLGLW\ D
WA\SLFDOO\ WKH ZHWWHVW PRQWK ZLWK DQ DYHUDJH SUHFLSLWDWLRQ
PRVW VQRZIDOO ZLWK DQ DYHUDJH RI LQFKHVY 2YHUDOO WKH DUHD |
SHU \HDU Rl SUHFLSLWDWLRQ 7KH FROGHVW PRQWK LV -DQXDU\ ZLWK
GHJUHHYV )DKUHQKHLW f) WKH ZDUPHVW PRQWK LV -XO\ ZLWK DQ D
1:6 'LQG VSHHGY DUH VWURQJHVW LQ WKH ZLQWHU ZKHQ WKH ZLC
VRXWKZHVW ,Q WKH VXPPHU WKH ZLQGV WHQG WR FRPH IURP WKH VR
WRSRJUDSK\ LQ WKH UHJLRQ LV PRVWO\ IODW ZLWK D QRUWK VRXWK R
WR WKH ZHVW

5HIXODWRU\ 6WDWXV

7KH 86 (3$ HVWDEOLVKHG 1DWLRQDO $PELHQW $LU 4XDOLW\ 6WDQGDUG
DQG ZHOIDUH LQ &)5 DV SDUW RI WKH &%$% 1$$46 DUH UHTXLUHG W
WKURXJK FRQWURO RI DLU SROOXWLRQ HPLVVLRQ VRXUFHV E\ WKH LQC
SROOXWDQWY QLWURJIJHQUGEG RR)[ IPRH) RIT2 G HS KW LFXODWH PDWWHU ZLWK C
DHURG\QDPLF GLDPHWHU RI PLEDROGM. RUOOMWHVPBWWHU ZLWK DQ DHU
GLDPHWHU RI PLFURQVRRRQHHWQBOHDG DUH UHJXODWHG ZLWK PDJL
DFFHSWDEOH FRQFHQWUDWLRQV (3% D 7KH VWDWH RI :\RPLQJ $PEI
:$%$46 DUH HTXLYDOHQW WR RU PRUH VWULQJHQW WKDQ WKH 1$%46
DVVHVVHG E\ FRPSDULQJ WKH FULWHULD SROOXWDQW DPELHQW FRQFH
VSHFLI\LQJ VWDQGDUGY IRU FULWHULD DLU SROOXWDQWYV IRU :\RPLQJ
VKRZQ IRU K\GURJH&®) WOOMEBRAGHG VXORWHWYXKRULGHYV

$LU SROOXWDQW FRQFHQWUDWLRQV PXVW EH NHSW EHORZ :$$46 1$$46
WKH KHDOWK RI VHQVLWLYH SRSXODWLRQV VXFK DV DVWKPDWLFV FKL
7KH &$$ UHTXLUHV WKDW DOO DUHDV RI D VWDWH EH GHVLJQDWHG DV |
DWWDLQPHQW PDLQWHQDQFH QRQDWWDLQPHQW RU XQFODVVLILDEOH
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(VWDEOLVKHG XQGHU WKH &$$ >6HFWLRQ F @ WKH *HQHUDO &RQI
UROH LQ KHOSLQJ VWDWHY DQG WULEHV LPSURYH DLU TXDOLW\ LQ WKF
LH QRQDWWDLQPHQW DUHDV 8QGHU WKH *HQHUDO &RQIRUPLW\ 5XC
VWDWH WULEDO DQG ORFDO JRYHUQPHQWYV LQ QRQDWWDLQPHQW RU F
DFWLRQV FRQIRUP WR WKH DLU TXDOLW\ SODQV HVWDEOLVKHG LQ WKH
SODQ
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7DEOH JHGHUDO DQG 6WDWH $PELHQW $LU 4XDOLW\ 6WD (
HUDJLUQJ ]
3ROOXWE§§WULRG 1$$46 - $$46 )RUP
KRXU SSP SSP | 1RW WR EH H[FHHGHG PRUH WKDQ RQFH
&2
KRXU SSP SSP | 1RW WR EH H[FHHGHG PRUH WKDQ RQFH
$QQXDD SSE SSE| $QQXDO PHDQ
12 WKSHUFHQWLOH RI WKH DQQXDO GLVWU
KRXU SSE SSE| PD[LPXP GDLO\ KRXU FRQFHQWUDWLRQ
RYHU \HDUYV
$QQXDpP EJ P EJP| $QQXDO PHDQ DYHUDJHG RYHU \HDUV
30 - B
KRXU EJ P EJ P WKSHUFHQWLOH DYHUDJHG RYHU \HDL
$QQXDpP EJP| $QQXDO PHDQ
30
KR XU 1 p £; p| LRW WR EH H[FHHGHG PRUH WKDQ RQFH
RQ DYHUDJH RYHU \HDUV
WKSHUFHQWLOH RI WKH DQQXDO GLVWU
62 KR XU SSE SSE| PD[LPXP GDLO\ KRXU FRQFHQWUDWLRQ
RYHU \HDUYV
\HDU DYHUDJH RI WKH IRXUWK KLJKHV\
2 KRXU SsP SSh PD[LPXP RI WKH KRXU DYHUDJH FRQFH
0 KRXU PJ 1RW WR EH H[FHHGHG PRUH WKDQ WZLF
+ 6
5 KRXU PJ 1RW WR EH H[FHHGHG PRUH WKDQ WLP
ILYH FRQVHFXWLYH GD\V
'DLO\ PJ SHOWD[LPXP DQQXDO DYHUDJH
62
'DLO\ PJ SHU GD\ PD[LPXP
6RXUFHV (3% D :'(4 D

FP VTXDUH FHQWLPHWHU

&2 FDUERQ PRQRI[LGH

+ 6 K\GURJHQ VXOILGH

PJ PLOOLJUDP

EJ P PLFURJUDPV SHU FXELF PHWHU

1$%46 IDWLRQDO $PELHQW $LU 4XDOLW\ 6WDQGDUGYV

12 QLWURJHQ GLR[LGH

30 SDUWLFXODWH PDWWHU ZLWK DQ DHURG\QDPLF GLDPHWHU RI
30 SDUWLFXODWH PDWWHU ZLWK DQ DHURG\QDPLF GLDPHWHU RI
SSP SDUWV SHU PLOOLRQ

SSE SDUWYV SHU ELOOLRQ

62 VXOIXU GLR[LGH

62 VXVSHQGHG VXOILWHYV

:$3%46 ‘\RPLQJ $PELHQW $LU 4XDOLW\ 6WDQGDUGYV
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7KH 3URMHFW DUHD LV LQ D FRXQW\ GHILQHG DV DQ DWWDLQPHQW DQGC
SROOXWDQWY VR D JHQHUDO FRQIRUPLW\ DQDO\VLV LV QRW UHTXLUHC
QRQDWWDLQPHQW DIUQIBKHNULRGD @0 :\RPLQJ ZKLFK LV PRUH WKDQ PLC
WKH 3URMHFW DUHD 7KH QHDUHVW IQRRIDVG\M DALSBAHQ W BME L YRU 2D VL
‘\RPLQJ DSSUR[LPDWHO\ PLOHV IURP WKH 3URMHFW DUHD DQG WKH
*UHHOH\ /RYHODQG &RORUDGR DUHD PRUH WKDQ PLOHV IURP WKH

$ORQJ ZLWK UHIJXODWLQJ FULWHULD SROOXWDQWY WKH (3%$ DQG ORFD
DLU SROOXWDQWV +%$3V VXFK DV DVEHVWRV EHQ]J]HQH QDSKWKDOHQH
UHJXODWHYV +$3V WKDW DUH NQRZQ RU VXVSHFWHG WR FDXVH KHDO'
(3%

*+*V DUH FRPSRXQGVY WKDW WUDS KHDW LQ WKH SRUWLRQ RI WKH HDUYV
VXUIDFH FDXVLQJ KHDWLQJ DW WKH VXUIDFH RI WKH HDUWK 7KH PDL!
&2 PHWKDQH @QIWURXV R[LBEG UOXRULQDWHX GDRWYXHW2+*V DUH HPLW
IURP FRPEXVWLRQ RI IXHO E\ VWDWLRQDU\ DQG PRELOH VRXUFHV DQG
LQGXVWULHY DQG DFWLYLWLHYV LQFOXGLQJ OHDNHG DQG YHQWHG JDV
GLVFEXVVHG IXUWKHU LQ 6HFWLRQ *UHHQKRXVH *DVHV DQG &OLPD\)\

$LU 4XDOLW\ ORQLWRULQJ

6HYHUDO DLU TXDOLW\ PRQLWRUY DUH ORFDWHG LQ &DPSEHOO &RXQW!
FHQWUDO DQG VRXWKHDVW SPRWYWLRNRUKHPRROXLOMRWU WKH SDUWLFXODWH
PLQHYVY ZLWK VHYHUDO ORFDWHG QHDU WKH ')6 DQG WKH 3URMHFW DUH
VLQJOH VRXUMHPRVWVIORQV LQ &DPSEHOO &RXQW\ DQG LV OLNHO\ GXH WHF
ZLWK RLO DQG JDV GHYHORSPHQW DQG WR D OHVVHU H[WHQW PLQLQJ
DLU PRQLWRULQJ GDWD IURP W R DQG WKH HPLVVLRQ LQYHQWRU
TXDOLW\ LQ &DPSEHOO &RXQW\ LV LQ FRPSOLDQFH ZLWK IHGHUDO RU V
+RZHYHU WKH OHYHOV DVY¥RBHDAMOHRY Z WWK BIORODWLQJ ERWK VWDWH DC
TXDOLW\ VWDQGDUGY &DPSEHOO &RXQW\

OLQRU 1HZ 6RXUFH 5HYLHZ

7KH PLQRU 1HZ 6RXUFH 5HYLHZ SHUPLWWLQJ SURJUDP UHJXODWHYV SRC
UHTXLUH SUHYHQWLRQ RI VLIQLILFDQW GHWHULRUDWLRQ 36" RU 1RQL
7KH SXUSRVH RI PLQRU 1HZ 6RXUFH 5HYLHZ SHUPLWV LV WR SUHYHQW

ZRXOG LQWHUIHUH ZLWK DWWDLQPHQW RU PDLQWHQDQFH RI D 1$%$46 R
QRQDWWDLQPHQW DUHDV $OVR PLQRU 1HZ 6RXUFH 5HYLHZ SHUPLWYV
OLPLW WKH VRXUFH HPLVVLRQV WR DYRLG WKH QHHG IRU 36' DQDO\VLYV
S5HYLHZ 7KH :\RPLQJ PLQRU VRXUFH SHUPLWWLQJ SURJUDP GRHV QRW
OHYHOV EHORZ ZKLFK IDFLOLWLHYVY RU SURMHFWY DUH H[HPSWHG IURP

DSSURYHG LW LV DQWLFLSDWHG WKDW WKH B3URMHFW ZRXOG UHTXLUH
HPLVVLRQVY DUH QRW H[SHFWHG WR UHDFK WKH PDMRU VRXUFH SHUPLMW

BURSRVHG $FWLRQ ,PSDFW
&RQVWUXFWLRQ RI WKH 3URMHFW LQFOXGLQJ WKH FDSWXUH SODQW ZR
DOUHDG\ KDV QXPHURXV PLQLQJ RU RLO DQG JDV UHODWHG SLSHOLQH
FRPSRQHQWY RI WKH BURMHBWSHOAOQXGZLRDYQ WKA@MRFWLRQ VLWHY ZRXOG
GLVWXUEDQFH WR YHIJHWDWLRQ DQG VRLOV THPSRUDU\ FRQVWUXFWL]|
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SURMHFW ZRXOG UHVXOW LQ GLUHFW FULWHULD DLU SROOXWDQW HPLYV
FRQVWUXFWLRQ HTXLSPHQW DQG LQGLUHFW FULWHULD DLU SROOXWDAQ
GXULQJ WKH FRQVWUXFWLRQ SHULRG &RQVWUXFWLRQ RI WKH 3URMHF
HPLVVLRQW @B® 30/lURP VLWH FOHDULQJ DQG H[FDYDWLRQ LQVWDOODWI
DQG RWKHU FRQVWUXFWLRQ DFWLYLWLHYV SURMHFW FRQVWUXFWLRQ L
TXDOLW\ PRQLWRULQJ WKUHVKROGY RU DPELHQW DLU TXDOLW\ VWDQG!

2SHUDWLRQ RI WRBSIWE W VIVWHP ZRXOG XWLOL]JH PHPEUDQH EDVHG W
JDV FRPSRQHQWY DQG UHPRYH VSHFLILF SROOX@®®QARK OWGR 8 H VP H P W\HV L
WKH PHPEUDQH DQG EH UHPRYHG IURP IOXH JDV SULRZADBEWXREDWLRQ
XWLOL]JLQJ WKLY PHWKRGRORJ\ ZRXOG QRW FUHDWH RU H[DFHUEDWH Q
IURP ')6 RSHUDWLRQV

2SHUDWLRQ RI WKH DFDGMW EDN H/GV&2HP ZRXOG KDYH WKH SRWHQWLDO \
HPLVVLRQV LQWR WKH DWPRVSKHUH ZKLFK LV QRW WKH FDVH ZLWK WK
(PLVVLRQV ZRXOG LQFOXGH QLWURJHQ R[LGHV RUJDQLF DFLGV DPLGH
DPLQHV +DVDQ HW DO DQG QLWURVDPLQHV 'DXW]JHQEHUJ DQG %U
DQ DPLQH VRODHOWX &2 VIVWHP ZRXOG OLNHO\ UHTXLUH D 1HZ 6RXUFH

‘\RPLQJ $LU 4XDOLW\ 'LYLVLRQ RSHUDWLQJ SHUPLW 7\SLFDOO\ WKHVH
UHPRYH SHUFHQW @Il OWKH J82V (PLVVLRQV SURGXFHG E\ RSHUDWLR
&2 FDSWXUH V\VWHP ZRXOG QRW H[FHHG DLU TXDOLW\ PRQLWRULQJ WK
VWDQGDUGYV LQ RIIVLWH DUHDV )XUWKHU UHFHQW VWXGLHV RQ WKH
WHFKQRORJLHY VSHFLILFDOO\ DPLQH EDVHG FDUERQ V\VWHPV KDYH I
UHGXFLQJ DLU SROOXW DEQRWY) & BPOXCHL\Q) BEBEQHILWY LQFOXGH UHGXFWLI
LQIDQW PRUWDOLW\ DQG DVWKPD H[DFHUEDWLRQV *UHDW 30DLQV ,QV'

,PSDFWV WR DLU TXDOLW\ GXULQJ SURSRVHG 3URMHFW FRQVWUXFWLRC(
WHPSRUDU\ 7KH LPSDFWV ZRXOG EH PLQLPL]J]HG E\ XVLQJ EHVW SUDFW
DFWLYLWLHV LQFOXGLQJ EXW QRW OLPLWHG WR WKH XVH RI ZDWHU IF
FRQVWUXFWLRQ HTXLSPHQW ZLWK DSSURSULDWH HPLVVLRQ FRQWUROV
WKH B3URMHFW ZRXOG UHVXOW LQ DQXR RMWKMHOWOHPHGXERQWR QUIRP &2KH ')6
FRQWULEXWLQJ WR DQ LPSURYHPHQW LQ DPELHQW DLU TXDOLW\ DQG U
$GGLWLRQDO LQIRUPDWLRQ UHJDUGLQJ JUHHQKRXVH JDVHV DQG HPLV\
6HFWLRQ *UHHQKRXVH *DVHV DQG &OLPDWH &KDQJH

*HRORJLF DQG 6RLO &RQGLWLRQV

$IITHFWHG (QYLURQPHQW
*HRORJ\

/IRFDWLRQ DQG 6 WUXFWXUH

7KH 3URMHFW LV ZLWKLQ WKH 35% D QRUWK QRUWKZHVW WUHQGLQJ Jl

QRUWKHDVW :\RPLQJ DQG VRXWKHDVW ORQWDQD 7KH H[SDQVH RI WKH
VTXDUH PLOHV )LJXUH 7KH 35% LV DQ DV\PPHWULF VIQFOLQDO

ZHVWHUQ IODQN DQG PRUH JHQWO\ GLSSLQJ HDVWHUQ IODQN 7KH DJ[L

WUHQGLQJ QRUWK QRUWKZHVW )LJXUH SHILRQDO GLS RQ WKH ZHV)
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SHU PLOH DQG GLSV RQ WKH HDVWHUQ IODQN DUH DSSUR[LPDWHO\ I
LV ORFDWHG RQ WKH HDVWHUQ JHQWO\ GLSSLQJ IODQN RI WKH EDVLQ

*HRORJLF 2YHUYLHZ
6HGLPHQWDU\ URFN IRUPDWLRQV LQ WKH EDVLQ KDYH EHHQ IRUPHG RY
DQG DFKLHYH D PD[LPXP WKLFNQHVV RI IHHW LQ WKH GHHSHVW ST
7KH 3URMHFW ZRXOG WDUJHW WKH OHVR]RLF /DNRWD IRUPDWLRQ DQG
ORZHU 6XQGDQFH *URXS 6WRUDJH 8QLW DQG WKH 3DQMRFRALIER@L Q QH
BWRUDJH 8QLW 3ULPDU\ WDUJHWV ZRXOG EH WKH ORZHU 6XQGDQFF
JRUPDWLRQ ZLWK WKH OLQQHOXVD )RUPDWLRQ SURYLGLQJ PRUH VWRU
IRUPDWLRQV DUH ORFDWHG DSSUR[LPDWHO\ WR IHHW EJV 7Kl
FRQVLVWY RI GLVFRQWLQXRXV VDQGVWRQHY VLOWVWRQHV DQG PXGYV
OH\HUV HW DO $QQD 7KH +XOHWW 6DQGVWRQH OHPEHU RI WI
FRPSRVHG SULPDULO\ RI VLOW\ VDQGVWRQH DQG VKDOH LQWHUEHGV 5
RI WKH EDVLQ WKH OLQQHOXVD IRUPDWLRQ LV FRPSULVHG RI PRVWO\ |
LQWHUEHGGHG ZLWK HYDSRULWHY DQG ORZHU SRURVLW\ FDUERQDWHYV
LQMHFWLRQ LQWR WKH OLQQHOXVD IRUPDWLRQ LV DSSUR[LPDWHO\

SRURVLW\ LV D PHDVXUH RI WKH RSHQ VSDFHVY SUHVHQW LQ D URFN IRL
SHUPHDELOLW\ LV WKH PHDVXUH RI KRZ ZHOO WKRVH RSHQ VSDFHV DU
>P'@ ZKLFK LV D PHDVXUH RI IORZ FDSDFLW\ DFURVYVY DQ DUHD 7KH P
SUHGLFW WKH DQWLFLSDWHG SDWKZD\ IRU DLU RU IOXLG WUDQVSRUW
WKH FRUH PHDVXUHPHQWY FROOHFWHG DW 35% WKH SRURVLW\ RI WK
IURP SHUFHQW DQG KRUL]JRQWDO SHUPHDELOLW\ UDQJHV IURP

WA\SLFDOO\ EHWZHHQ RQH WHQWK DQG RQH KXQGUHGWK RI KRUL]JRQWD (
WUDQVSRUW WKURXJK D IRUPDWLRQ JHQHUDOO\ PRYHV KRULJRQWDOO\
4XLOOLQDQ 7KH SRURVLW\ UDQJHV IRU WKH +XOHWW VDQGVWRQH
KRULIRQWDO SHUPHDELOLW\ UDQJHV IURP P SRURVLW\ YDOXH'

SHUFHQW DQG KRULJRQWDO SHUPHDELOLW\ YDOXHY UDQJH IURP

7KH 2SHFKH 6KDOH IRUPDWLRQ ORFDWHG GLUHFWO\ DERYH WKH OLQQF

IRRW WKLFN VHDO DOVR UHIHUUHG WR DV FRQILQLQJ XQLW VHDOLC
IRUPDWLRQ $ VHDO LV D UHODWLYHO\ LPSHUPHDEOH IRUPDWLRQ WKDW
IURP ORZHU IRUPDWLRQV 7KH 2SHFKH 6KDOH KDV ORZ SRURVLWLHYV UD

KRUL]IRQWDO SHUPHDELOLWLHY UDQJLQJ IURP P" %HWZHHQ W
WKH 6 XQGDQFH *URXS WKHUH DUH IHHW RI VHDOLQJ IRUPDWLRQV
6XQGDQFH *URXS LV DSSUR[LPDWHO\ IHHW WKLFN DQG LV WR

6KDOH OHPEHU LQ WKH XSSHU 6XQGDQFH )RUPDWLRQ LV D WKLFN FRQ\
Rl :\RPLQJ LW DFWV DV WKH VHDO IRU WKH 6XQGDQFH *URXS 5DXWPD(
IDNRWD IRUPDWLRQ LV WKH 6NXOO &UHHN VKDOH 7KH 6NXOO &UHHN V
EODFN VKDOH DQG DQ H[FHOOHQW VHDO $QQD 7KH VKDOH RYHU(
GHSRVLWY DQG LV KXQGUHGV RI IHHW WKLFN &UDGGRFEFN HW DO

GULQNLQJ ZzDWHU 86': LQ WKH 35% LV WKH )R[ +LOOV 6DQGVWRQH VH
E\ IHHW RI VHDOLQJ URFN OF/DXJKOLQ HW DO 7KH 3URMHFW
8QLRQ DQG :DVDWFK DTXLIHUV ZKLFK DUH VWUDWLJUDSKLFDOO\ DERYH
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OLQLQJ $FWLYLWLHV

&RDO 5HVRXUFHYV

7KH 35% KDV HI[WHQVLYH FRDO UHVRXUFHYV DQG LV FXUUHQWO\ WKH OD
SURGXFLQJ DSSUR[LPDWHO\ SHUFHQW RI WKH QDWLRQYfYVY FRDO DQQX|
EHIJDQ LQ WKH V EXW WKH 35% GLG QRW EHFRPH WKH OHDGLQJ FRDC
DPHQGPHQW RI WKH &%$$ ZDV SDVVHG LQ WKH \% 7KH DPHQGPHQW UL
ZLWK ORZHU VXOIXU FRQFHQWUDWLRQV WKDQ ZKDW KDG SUHYLRXVO\ E
VXOIXU VXEELWXPLQRXYV FRDO DQG WKXV EHFDPH WKH GRPLQDQW [XH(
GHPDQG /XSSHQV HW DO &RDO UHVRXUFHV LQ WKH 35% DUH HYV

ODQ\ RI WKH FRDO UHVRXUFHY DUH LQ WKH 7HUWLDU\ VHGLPHQWDU\ VFE
(RFHQH :DVDWFK DQG 3DOHRFHQH )RUW 8QLRQ IRUPDWLRQV )LJXUH

FRDO LQ WKLFNQHVVHY UDQJLQJ IURP IHHW DQG LV SUHVHQW LQ W
FRDO UHVRXUFH LV ORFDWHG DQG PLQHG IURP WKH )RUW 8QLRQ )RUPD

7KH WKUHH FRDO PLQHV LQ WKH YLFLQLW\ RI WKH 3URMHFW DUHD DUH
DQG WKH %XFNVNLQ OLQH $00 WKUHH RSHQ SLW PLQHYV DUH H[WUDFW
JRUPDWLRQ

2L0 DQG *DV 5HVRXUFHV

2LO DQG JDV UHVRXUFHV DUH DEXQGDQW LQ WKH 35% DQG RSHUDWRUYV

UHJLRQ IRU RYHU \HDUV 7KH ILUVW RLO ZHOO ZDV GULOOHG LQ
ORFDWHG LQ WKH VRXWKZHVWHUQ SRUWLRQ RI WKH 35% ([SORUDWLR
FRPPHUFLDO RLO DQG JDV GHYHORSPHQW EHJDQ LQ WKH V ZLWK WK

DW 5DYHQ &UHHN ILHOG

7KH FORVHVW DFWLYH ILHOG LV WKH .LWW\ ILHOG WR WKH VRXWKZHVW
H[SORUDWRU\ ZHOOV WR WKH VRXWKHDVW ZKLFK PRVWO\ FRQVLVW RI L
GLVFRYHUHG LQ DQG WR GDWH KDV SURGXFHG PLOOLRQ EDUUHO\
JDV PRVWO\ RXW RI WKH ORZU\ DQG 0XGG\ IRUPDWLRQV ZKLFK DUH VW
6XQGDQFH DQG OLQQHOXVD IRUPDWLRQV :\RPLQJ 2LO DQG *DV &RQVH
2%& & D

7KH JURXS Rl HISORUDWLRQ ZHOOV WR WKH HDVW KDYH EHHQ SURGXFL
0XGG\ 6NXOO &UHHN DQG OLQQHOXVD IRUPDWLRQYV 7KH OLOO *LOOHYV
GLVFRYHUHG LQ DQG WR GDWH KDV SURGXFHG PLOOLRQ EDUUHOV
JDV RXW RI WKH 0XGG\ DQG 6NXOO &UHHN IRUPDWLRQV :2*&& D

7KH OLQQHOXVD IRUPDWLRQ 6XQGDQFH JURXS DQG /DNRWD IRUPDWLR
HIWUDFWLRQ LQ WKH 35% 7TKH OLQQHOXVD KDV EHHQ RQH RI WKH 35%'
SDUWLFXODUO\ RQ WKH HDVW QRUWKHDVW SRUWLRQ RI WKH EDVLQ :2°
KDV SURYLGHG YHU\ OLWWOH UHVRXUFH UHODWLYH WR RWKHU IRUPDW

OLQQHOXVD ILHOGY DUH JHQHUDOO\ VPDOO W\SLFDOO\ FRQVLVWLC
DYHUDJH PLOOLRQ EDUUHOV RI RLO WRWDO DQG DUH FRQVLGHUHG Y
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ERDOEHG IDWXUDO *DV

&RDOEHG QDWXUDO JDV &%1* LV DOVR SUHVHQW LQ WKH 3URMHFW DU
ZKHUH ZDWHU LV HIWUDFWHG IURP WKH &%1* WDUJHW DOORZLQJ WKH
VXUIDFH RI WKH FRDO UHOHDVLQJ JDV DQG PDNLQJ LW DYDLODEOH IR
WKH 3URMHFW DUHD LV FRQFHQWUDWHG LQ WKH 3DOHRFHQH DQG (RFH
IRUPDWLRQV DV FRDO H[WUDFWLRQ 6SHFLILFDOO\ WKH PDLQ WDUJHW
JRUW 8QLRQ IRUPDWLRQ )LJXUH &%1l* SURGXFWLRQ EHJDQ LQ WKH
LQWR WKH HDUO\ \% 7KH JDV SURGXFHG LQ &%1* ZHOOV LV W\SLFDO
DFwLYLW\ ZKHUH WKH PHWKDQH H[KLELWY D ELRJHQLF LVRWRSLF VLJC
GHYHORSPHQW LV IUHVK ZLWK ORZ WRWDO GLVVROYHG VROLGY FRQFH(
JORUHV ORVW RI WKH &%*1 ZHOOV DUH QR ORQJHU LQ SURGXFWL
FRPSDUHG WR KRUL]JRQWDOO\ SURGXFHG GHHS JDV ZHOOV DQG PDQ\ KL

)J)DXOWLQJ DQG 6HLVPLFLWI

7KH 35% LV FRQVLGHUHG D ORZ VHLVPLF ULVN UHJLRQ $OJHUPLVVHQ C

HDUWKTXDNHY PDJQLWXGH O PRPHQW PDJQLWXGH VFDOH RU JUHDV
PLOHVY RI *LOOHWWH :< VLQFH 7TKHUH KDYH EHHQ QXPHURXV PLQ

UHJLVWHUHG RYHU PDIJQLWXGH VLQFH QHDU WKH 3URMHFW VLWH

EHHQ DQ\ GRFXPHQWHG LQVWDQFHYV RI LQGXFHG VHLVPLFLW\ LQ WKH 3

&%1l* GHYHORSPHQW

&DPSEHOO &RXQW\ LV LQ 6HLVPLF =RQHYV DQG RI WKH 8QLIRUP %XLO
E\ WKH QWHUQDWLRQDO &RQIHUHQFH RI %9XLOGLQJ 2IILFLDOYV 7KH 6H
EXLOGLQJ FRGH UHJXODWLRQV DQG DUH GHILQHG E\ WKH SUREDELOLW
6HLVPLF =RQH UDWLQJYV UDQJH IURP W R ZLWK LQGLFDWLQJ ZHDNH\
WKH VWURQJHVW &DOFXODWLQJ WKH SHDN JURXQG DFFHOHUDWLRQ 3
86*6 F WKH SURSRVHG ZHOO VLWH DW 35% DQG 35% 7KH FDOF)
QHHG IRU HDUWKTXDNH UHVLVWDQW FRQVWUXFWLRQ FRPSRQHQWYV QR
PRYHPHQW ZRXOG LQGLFDWH D EUHDFK RI WKH FRQILQLQJ JRQH 7KRX.
35% DQG 35% ORFDWLRQV WKH VHLVPLF ULVN LV VLPLODU DFURVV V
H[SHFWHG IRU ZHOO ORFDWLRQV 35% WKURXJK 35%

7KH QHDUHVW LGHQWLILHG PDSSHG IDXOWV WR WKH SURSRVHG ZHOO
WKH ZHVW DQG QRUWK QRUWKZHVW LQ WKH 7ZHQW\PLOH %XWWH DQG 7
DO 5RELQVRQ HW DO .HQW HW DO %R\G HW DO + L
'"HQVRQ 1 0 HW DO '"HQVRQ DQG 3LHUVRQ 7KH IDXOWYV DUH O
WKH\ VWUHWFK WKH HDUWKTV FUXVW HIWHQGLQJ LW KRUL]JRQWDOO\ 71
VXESDUDOOHO RU VXE SHUSHQGLFXODU WR EHGGLQJ ZLWK PLQRU RIIVI
IDXOWYV WKDW IRUP WR DFFRPPRGDWH UHJLRQDO EDVLQ IOH[XUH VHWW

7TKHVH IDXOWV GLVUXSW 7HUWLDU\ VWUDWD EXW DUH QRW VKRZQ
$FFRUGLQJ WR WKH TXDWHUQDU\ IDXOW PDS FRPSLOHG E\ WKH :\RPLQJ
VXUIDFH H[SUHVVLRQV RI DFWLYH TXDWHUQDU\ IDXOWV LQ WKH 3URMH
PDMRU IDXOWLQJ LQ WKH DUHD H[KLELWY UHODWLYHO\ VPDOO RIIVHWYV

6RLOV
ORVW RI WKH VRLOV LQ WKLY DUHD RI WKH 35% DQG RQ SDG VLWHYV DU
'HSDUWPHQW RI $JULFXOWXUH 1DWXUDO 5HVRXUFH &RQVHUYDWLRQ 6H!
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:66 DV GHHS DQG PRGHUDWHO\ WR ZHOO GUDLQHG OROOLVROV 7KLV )
IORRGSODLQVY DQG WHUUDFHY VLPLODU WR WKRVH ORFDWHG ZLWKLQ V
DUH IRUPHG WKURXJK DOOXYLDO DQG HROLDQ VHGLPHQW GHSRVLWLRQ
URFN '"HSHQGLQJ RQ WKH VORSH DQG DVSHFW WKHUH FDQ EH ZLGH Y|
HDFK ZLWK GLIIHULQJ PLQHURORJ\ DQG FKDUDFWHULVWLFYV 6RPH RWK
$OILVROV $ULGLVROV (QWLVROV ,QFHSWLVROV ZKLFK DUH RIWHQ IR
WKHVH VRLO RUGHUYVY DUH QRW VXVFHSWLEOH WR ZLQG HURGLELOLW\ D
YDOXHV 7KHUH DUH QR PDSSHG K\GULF VRLOV ZLWKLQ WKH 3URMHFW
&RQGLWLRQV DQG :DWHU 4XDOLW\ SURYLGHY LQIRUPDWLRQ UHJDUGLQ.
FRQGLWLRQV ZLWKLQ WKH 3URMHFW DUHD

BURSRVHG $FWLRQ ,PSDFW

&RQVWUXFWLRQ
&RQVWUXFWLRQ RI WKH 3URMHFW ZRXOG UHTXLUH GULOOLQJ DQG LQV)\
LQMHFWLRQ ZHOOV FRQVWUXFWLRQ RI D FDUERQ FDSWXUH IDFLOLW\ Z
DQ DSSUR[LPDWHO\ PLOH VXEVXUIDFH SLSHOLQH ZLWKLQ WKH 35% 1
FRQVWUXFWLRQ ZRXOG EH QHHGHG IRU WKH H[LVWLQJ 35% DQG 35%
EH UH SHUPLWWHG IURP D &0DVYV , LQMHEWHRWLR-QODHWR D G® DIVW VOH G :
LQMHFWLRQ HTXLSPHQW VXFK DV WXELQJ &RQVWUXFWLRQ ZRXOG UHT
HWHQGLQJ DSSUR[LPDWHO\ IHHW LQ GHSWK IRU WKH VXEVXUIDFH SL¢
E\ %(3& 7UHQFKLQJ DQG H[FDYDWLRQ DFWLYLWLHYV PD\ WHPSRUDULO\ |
ZLWKLQ WKH 3URMHFW DUHD EXW ZRXOG QRW SHUPDQHQWO\ LPSDFW D
&RQVWUXFWLRQ RI WKH FDUERQ FDSWXUH IDFLOLW\ LQFOXGLQJ WKH SI
SUHYLRXVO\ GLVWXUEHG ')6 IRRWSULQW DQG ZRXOG QRW UHTXLUH GLV
VRLO UHVRXUFHVY ,QMHFWLRQ ZHOOV ZRXOG EH GULOOHG WR D GHSWt#
'ULOOLQJ DQG LQVWDOODWLRQ RI WKH LQMHFWLRQ ZHOOV ZRXOG IROO
'"HSDUWPHQW RI (QYLURQPHQWDO 4XDOLW\ :'(4 :6(2 DQG RWKHU VWD
DSSOLFDEOH 7KHUHIRUH LPSDFWV WR JHRORJLF RU VRLO UHVRXUFHV
ZRXOG EH PLQLPDO

2SHUDWLRQ DQG ODLQWHQDQFH

LOMHFWLRQ :HOOV

7KH 3URMHFW SURSRVHVY WR LQMHFW DI®QWR{LWRMW NWEEVXUODFHRUIKRORJ)
VSHFLILFDOO\ WKH OLQQHOXVD DQG 6XQGDQFH IRUPDWLRQV RYHU D
LQWR WKHVH VXEVXUIDFH IRUPDWLRQV FRXOG UHVXOW LQ D VXGGHQ X
WR WKH VXUIDFH WKURXJK WKH GLVWXUEHG JHRORJLF PDWHULDO DGMI
FXUUHQW ZHOO FRQVWUXFWLRQ VWDQGDUGY UHTXLUHG IRU PRGHUQ LC
RSHUDWLRQDO DQG PRQLWRULQJ WHFKQRORJLHV WKDW ZRXOG EH UHT.
ZRXOG VLJQLILFDQWO\ UHGXFH SRWHQWLDO IRU XQSODQQHG RU XQFRG
FRQWLQXLW\ VXEVWDQWLDO WKLFNQHVV DQG ORZ YHUWLFDO SHUPHD
IUDFWXUHV IDXOWV WKDW JR WKURXJK WKH SULPDU\ FRQILQLQJ XQLW
SRWHQWLDO UHWKDRMKJIKIXXQ@GLVWXUEHG JHRORJLF PDWHULDOV 7KH FR
VHTXHVWHU DQG WUDS XDKGH UQWRIFQAH GRY2WKRXVDQGV RI \HDUV LQ RW
LW KDV FRQWDLQHG EXR\DQW K\GURFDUERQV LQ SODFH IRU PLOOLRQYV
RU IURP WKH LOQOMHFWLRQ ZHOO VXFK DQ HYHQW ZRXOG KDYH PLQLPDO
UHVRXUFHV VXUURXQGLQJ WKH ZHOO
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7KH VWRUDJH IRUPDWLRQV DQG SDG ORFDWLRQV ZHUH VSHFLILFDOO\ S
HFRQRPLF UHVHUYHV Rl SHWUROHXP DQG DUH GLVWDQFHG IURP DFWLY
DQG VRPH RI WKHVH ILHOGV ZRXOG EH ZLWKLQ WKH RYHUDOO VWRUDJ}
DUH VWUDWLJUDSKLFDOO\ DERYH DQG VXIILFLHQWO\ VHSDUDWHG IURF
(ISORUDWLRQ LQ WKH DUHD KDV EHHQ H[WHQVLYH DQG HPSLULFDO GD
UHVHUYRLU LV QRW FKDUJHG ZLWK SHWUROHXP PRVW Rl WKRVH H[SOR
WKH WDUJHWHG VWRUDJH IRUPDWLRQV 7KHVH LQMHFWLRQ ZHOOV DU}
DQG VWUDWLJUDSKLFDOO\ E\ FRQILQLQIRXQIGNYRWX B MIKIHVS IUGRNE X F\W @I J
QRU ZRXOG W®KD&RFH DQ\ RLO RU JDV SURGXFWLRQ

$ ULVN DVVHVVPHQW H[DPLQHG LI LQMHFWLRQ ZRXOG GLVUXSW RU LPS
IRXQG QR VLJQLILFDQW LPSDFWV $GGIZWQRYIFOM\Q EW WKHDIVXHD D WELHRAH V& i
HITHFW RQ PLQHUDO ULJKWY DQG PLQHUDO UHVRXUFHV )XUWKHU UHT
VWRUDJH FRPSOH[ ZRXOG VKRZ LPSDFWV LI DQ\

7THFKQLFDO ULVN IDFWRUV UHODWHG WR LQMHFWLYLW\ VWRUDJH FDSD
VSHFLILPIKWADWLRQ VFHQDULRYV DQG LQGXFHG VHLVPLFLW\ PHDQLQJ
LOQWR WKH WDUJHWN® RHROR ARP&EDH[] ZHUH DQDO\HG DV SDUW RI WK
6WXG\ 7KHVH ULVN IDFWRUV ZHUH DV@MW¥WGE FEQ DIORXUD/WUQIRRYHU I
RSHUDWLQJ SHULRG LQ UHODWLRQ WR H[LVWLQJ ZHOOERUHV WKDW SH!
LOQWHUVHFW RQH RI WKH WZR WDUJHWHG VWRUDJH XQLWYVY ZDWHU ZHO!
DQG D YDULHW\ RI VXUIDFH IHDWXUHYV 6LPXODWLRQVY DOVR LQFOXGHG
SHULRG :KLOH PRVW RI WKH DQDO\]HG ULVN IDFWRUVY ZHUH GHWHUPL(
FRPELQDWLRQ Rl ULVN SUREDELOLW\ DQG LPSDFW WKH IROORZLQJ LV
FRXOG DIIHFW WKH VXUURXQGLQJ ODQGVFDSH PLQHUDO UHVRXUFHV L
OF/DXJKOLQ HW DO

x 6XEVXUIDFH SUHVVXUH LPSDFWV UHDFK EH\RQG WKH SHUPLWWHG
VWRUDJH XQLW 7KH VWRUDJH XQLW LV GHILQHG DV WKH DUHD RI
FRQWDLQ WKH LQMHFWHG &2

X &2 RU IRUPDWLRQ EULQH ZDWHU FRQWDLQLQJ D KLIJK FRQFHQWUD
ODWHUDOO\ ZLWKLQ WKH VWRUDJH XQLW LQWHUFHSWYV H[LVWLQJ
WR WKH VXUIDFH RU LPSDFWV WR PLQHUDO UHVRXUFHYV

x &2 RU IRUPDWLRQ EULQH PLJUDWHY ODWHUDOO\ ZLWKLQ WKH VWR
DQG UHVXOWY LQ YHUWLFDO PLJUDWLRQ WR WKH ORZHUPRVW 86"':

x $EDQGRQHG RUSKDQ ZHOOV WKDW SHQHWUDWH WKH VWRUDJH FRP
LOQMHFWLRQ IDLO UHVXOWLQJ LRUYHUWPDRMDLCR @ LEU DOQWH. RUMR RN K& O R Z
86': VXUIDFH RU VXUIDFH ZDWHU ERGLHYV

7KH KLIKHVW ULVN SRWHQWLDOO\ LPSDFOHQN D3I : DLY/RIQGHH[WV W IHWI @X\H @
HLWKHU OHJDF\ K\GURFDUERQ ZHOOERUHV RU WKH 3URMHFWTY{V FDUERC
IDLOHG WKHVH FRXOG SURYLGH D FRQGXLW IURP LQMHFWLRQ WDUJHW
OHYHOV KDYH EHHQ FDWHJRUL]JHG EDVHG RQ GHSWK FRPSOHWLRQ DQC
UHODWLYH WR WKH DUHD RI UHYLHZ DQG RWKHU UHOHYDQW YDULDEOF
PROQLWRULQJ DFWLYLWLHY DQG ZRXOG EH XVHG WR GHYHORS D ORQJ W
SURMHFW LPSOHPHQWDWLRQ 7KH VHFRQG KLJKHVW ULVN SRWHQWLDO
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VWUXFWXUDO ULVNV $ ' VHLVPLF VXUYH\ ZDV GHYHORSHG WR FKDUDF
LGHQWLI\ WKH ORFDWLRQ RI SDOHR NDUVW FROODSVH IHDWXUHYV DQG |
SULQFLSDO ULVN WKDW PD\ LPSDFW 86': LV WKH FRPSHWHQF\ RI VHDOL
&RUH DQG IOXLG VWXGLHY GHPRQVWUDWH WKDW WKH VLWH FRQWDLQV
SURWHFWLRQ 'LWK WKH GHSWK RI LOMHFWLRQ H[LVWHQFH RI FRQILQ
LPSOHPHQWDWLRQ RI D ORQJ WHUP PRQLWRULQJ VWUDWHI\ LPSDFWV
UHVXOWLQJ IURP S\RUDHYWRDW &PKURXJIJK JHRORJLF IRUPDWLRQV ZRXOG

,QGXFHG VHLVPLFLW\ FDQ EH D FRQFHUQ LQ DUHDV ZKHUH D ODUJH DP
VXEVXUIDFH DW KLJK UDWHYV DQG RU QHDU ODUJH IDXOWY .HUDQHQ DC
VHLVPLFLW\ KDV QRW EHHQ GRFXPHQWHG LQ WKLV SDUW RI WKH 35% D
WKH B3URMHFW DUHD 7TKHUHIRUH LPSDFWV WR RU UHVXOWLQJ IURP VF
RFFXU DV D UHVXOW RI WKH SB3URMHFW

6XUURXQGLQJ HOOV

([LVWLQJ GHHS ZHOOV ZLWKLQ WKH $25 ZHUH HYDOXDWHG WR GHWHUPI
SRWHQWLDO WR LQWHUFBSOWPW KIHQBER SR H G Wa2D O OO HIRN DNV UL B XWKHU MW R &
‘HOOV WKDW SHQHWUDWH WKH OLQQHOXVD 6XQGDQFH RU ODGLVRQ IR
SRWHQWLDO WR LQWHUFBOWPWKHEA KPRGHDOHWKEHR ZHOOV WKDW WHUPLQDW
LOMHFWLRQ GHSWKY DQG IRUPDWLRQVSQ2RRB @ Q& VKDYV B UFRIZSHW VOK I RC
FRQWULEXWLQJ WR OHDNLQJ ZHOOERUHYV 7KH ZHOOV WKDW WHUPLQD
]JRQH ZKLFK KDYH EHHQ LQFOXGHG LQ )LJIJXUH SHQHWUDWH VHDOLQJ IF
]RQH KLOH WKHUH ZRXOG EH OH\DWBRWHRPLWEB&HRHY ZEAOOERUHY WKF
D SRWHQWLDO SDWKZD\ WKURXJK WRBE\WH\OFD SWKURBRIKZ A ROFW K2W SHQH
OLQQHOXVD PXVW DOVR SHQHWUDWH WKH 6XQGDQFH IRUPDWLRQ )LIX
ZKLFK SHQHWUDWH WKH 3URMHFWYYV LQMHFWLRQ J]RQHYV

7KHUH DUH IRXU ZHOOV LQ WKH $25 WKDW SHQHWUDWH WKH ODGLVRQ |
EHORZ WKH OLQQHOXVD DQG 6XQGDQFH IRUPDWLRQV )LJXUH 7TKHVH
WKH VHDOLQJ IRUPDWLRQVY DQG WKH SURSRVHG LQMHFWLRQ JRQHV DQ(
OHDNDJH WR RFFEXU 7TKHUH DUH ZHOOV WKDW SHQHWUDWH WKH 0LQ
SHUFHQW Rl WKHVH ZHOOV DUH SHUPDQHQWO\ DEDQGRQHG

7TKHUH DUH ZHOOV LQ WKH $25 WKDW SHQHWUDWH D PDMRU VHDOLQ.
6NXOO &UHHN VKDOHYV 7TKRXJK WKHVH VHDOLQJ IRUPDWLRQV DUH SHQ
ZHOOERUH OHDNDJH EHFDXVH WKH\ ZRXOG CGRPWHRFHOQFRXQWHU WKH PRGH

7KHUH DUH WZR ZDVWHZDWHU LQMHFWLRQ ZHOOV RQ WKH HDVW VLGH |
VLGH RI 35% DQG 35% 6RPH Rl WKH ZHOOV ZHUH RULJLQDOO\ RLO S
FRQYHUWHG WR LQMHFWLRQ ZHOOV $00 WKUHH ZHOOV LQMHFW LQWR
LQMHFWLRQ ZHOO LV RQ FRQILGHQWLDO VWDWXV DQG QRW UHSRUWLQ.
DYDLODEOH LQMHFWLRQ GDWD :2*&& E 20 RI WKH 3URMHFW ZRXO
LPSOHPHQWDWLRQ RI D ORQJ WHUP PRQLWRULQJ VWUDWHJI\ DQG D 09%
FKDQJH WR WKH VXEVXUIDFH HQYLURQPHQW DV D UHVXOW RI 3URMHFW
WKH PRQLWRULQJ VWUDWHJ\ ISURWHQKH. D Q MOHDMWM RIJEDH LQWR WKH DV
RULJLQDWLQJ IURP H[LVWLQJ GHHS ZHOOV ZRXOG EH LGHQWLILHG DQG
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PLQLPL]H LPSDFWV WR JHRORJLFDO UHVRXUFHYVY DQG VXUURXQGLQJ FRF
LPSOHPHQWDWLRQ RI WKH 3URMHFW

ORQLWRULQJ DQG /HDN "HWHFWLRQ
(IIHEFWV RQ 86': |KDPFE2EHHQ ZLGHO\ VWXGLHG LQ ERWK WKH ODERUDW|
DQDORJ VLWHV WKDW FRQWDLQ @ DWXHD®RLWRFPXQUUDRPWE2IDO JDV VWR
6WXGLHY IURP QDWXUDO DQDORJV KDYH GHRR@AMWVID@ \8 6'G FDKD I OLVORWU R
FKHPLVWU\ EXW LQ PRVW FDVHV GLG QRW DIIHFW WKH SRWDELOLW)\ RI
5HIJXODU PRQLWRULQJ RI WKH 86': IRU FKDQJHV LQ FKHPLVWU\ ZRXOG 1
5HIXODU PRQLWRULQJ LV UHTXLUHG E\ WKH &ODVV 9, SHUPLW LVVXHG
PRQLWRULQJ DFWLYLWLHYV ZRXOG GHWHFW FKDQJHV LQ EDVHOLQH FRQ
GRZQKROH SUHVVXUH JHRFKHPLNR/QARHQQYE DMRLRQM WKERXIJKRXW WKH |
SRVW LQMHFWLRQ SHULRGYV

ORQLWRULQJ LQVWUXPHQWDWLRQ LV FXUUHQWO\ XVHG ZLWKLQ WKH $2
UHSUHVHQW WKH ODUJHVW ULVN RI OHDNDJH ORQLWRULQJ RI WKHVH .
RI WKH 3BURMHFW DQG DOORZ IRU HDUO\ ZDUQLQJV WR TXDQWLI\ OHDNE
FRUUHFWLYH DFWLRQV

5HODWLYHO\ VORZ OHDNDJH IURP WKH ZHOO ERUHVY GXH WR FDVLQJ DQ
GHWHFWHG DKHDG RI WLPH E\ PHFKDQLFDO LQWHJULW\ WHVWLQJ WR E|
UHTXLUHPHQW XQGHU WKH 8,& &0DVYV 9, SHUPLW I D VXEVXUIDFH UHO
ZRXOG QRW EH H[SHFWHG WR UHDFK RU KDYH DGYHUVH LPSDFWV RQ W|
JHRORJLF XQLWYV GXH WR WKH SUHVHQFH RI DGGLWLRQDO FRQILQLQJ X
YHUWLFDO GLVWDQFH IURP WKH LQMHFWLRQ JRQH 7KH QHDUHVW DTXL
IRUPDWLRQV ZLWKLQ WKH 35% ZRXOG EH VHSDUDWHG E\ DSSUR[LPDWH
IURP WKH QHDUHVW LQMHFWLRQ JRQH $TXLIHU UHVRXUFHYV ZLWKLQ WI
JUHDWHU YHUWLFDO GLVWDQFH IURP WKH 3GR & HMRDPK L8EMHEW DR@ YR Q
VXUIDFH VRLOV WKHARXHD@GHPRA@W L&PXH WR UHDFW JHRFKHPLFDOO\ ZLWK
DQG PRVW OLNHO\ EH JHRFKHPLFDOO\ FRQYHUWHG DQG GLVVROYHG ZL
DQG PLQHUDO WUDSSLQJ SULRU WR DWPRVSKHULF UHOHDVH

$SSURSULDWH VLWLQJ RI WKH ZHOOV DQG XQGHUO\LQJ JHRORJLF IRUPI
IRU VLWH VXLWDELOLW\ DQG GHWHUPLQHG WKDW PLQLPDO ULVNV RU LI
WKH FRQVWUXFWLRQ DQG RSHUDWLRQ RI WKH SURMHFW $GGLWLRQDOC(
ULJRURXYV 8,& &0DVYV 9, SHUPLW UHTXLUHPHQWY DQG IUHTXHQW PRQLW
DQ\ LVVXHYV %DVHG RQ WKH DIRUHPHQWLRQHG GLVFXVVLRQ LW LV DQ
VRLOV UHVXOWLQJ IURP WKH FRQVWUXFWLRQ RU RSHUDWLRQ RI WKH S

+\GURORJLF &RQGLWLRQV DQG :DWHU 4XDOLW\
$IIHFWHG (QYLURQPHQW

6XUIDFH :DWHUV 6XUIDFH :DWHU 4XDOLW\ DQG )ORRGSODLQV

6XUIDFH :DWHUV
6XUIDFH ZDWHU UHVRXUFHV LQ WKH 3URMHFW DUHD LQFOXGH ULYHUYV
UHVHUYRLUV DQG ZHWODQGV 6 XUIDFH ZDWHU IHDWXUHYV ZLWKLQ WKFE
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SUHFLSLWDWLRQ (YDSRUDWLRQ VHHSDJH LQWR WKH JURXQG DQG XV
WR QDWXUDO UHGXFWLRQ RI VXUIDFH ZDWHU UHVRXUFHYV ZLWKLQ WKH
ZLWKLQ WKH 35% DUH XWLOL]J]HG E\ VXUURXQGLQJ FRPPXQLWLHV IRU Gl
LUULIJDWLRQ DJULFXOWXUH WKHUPRHOHFWULF JHQHUDWLRQ PLQLQJ

7KH SURMHFW LV ORFDWHG ZLWKLQ WKH /LWWOH 3RZGHU ZDWHUVKHG
ZLWKLQ WKH 3RZGHU 7RQJXH 5LYHU %DVLQ :6*6 7KLV ZDW

DSSUR[LPDWHO\ DFUHVY DQG LQFOXGHY DSSUR[LPDWHO\ C

DSSUR[LPDWHFOMHY RI RWKHU VXUIDFH ZDWHUV &DPSEHOO &RXQW\ &RQ

7KH :'(4 DVVLIJQV FODVVHV WR VXUIDFH ZDWHUV DV LQGLFDWLRQV RI W
VWDWXYV JRXU FODVVHVY KDYH EHHQ HVWDEOLVKHG ZLWK &0ODVYV ZDW
HJ GULOQNLQJ ZDWHU ILVK IRU FRQVXPSWLRQ HWF ZKLOH &0ODVYV Z
XVHV HJ UHFUHDWLRQ LQGXVWU\ VFHQLF YDOXH HWF JRXU QDPH
DUHD /LWWOH 5DZKLGH &UHHN 5DZKLGH &UHHN +D\ &UHHN DQG -DPL
$SSHQGL[ % :DWHUV $VVHVVPHQW OHPR FRQWDLQV VSHFLILF LQIRUPDYV
PDLQ VXUIDFH ZDWHUV ZKLFK FURVV WKH 3URMHFW DUHD IRUWK :LOG
SURMHFW DUHD EXW GRHV QRW FURVV WKH SURSRVHG DOLJQPHQW $0
DUH &0ODVYV ZDWHUV GHVLIJQDWHG IRU DTXDWLF OLIH RWKHU WKDQ IL
ZLOGOLIH DQG VFHQLF YDOXH XVHV '\RPLQJ :DWHU 4XDOLW\ 5XOHV ¢
4XDOLW\ 6WDQGDUGYV :\RPLQJ 6XUIDFH :DWHU 4XDOLW\ 6WDQGDUGV G
ZDWHU TXDOLW\ FULWHULD DSSOLFDEOH WR WKHVH GHVLJQDWHG XVHYV
DOQOWLGHJUDGDWLRQ SURYLVLRQV

CHWODQGV

'\RPLQJ :DWHU 4XDOLW\ 5XOHV DQG :\RPLQJ 6XUIDFH :DWHU 4XDOLW\ 6
&ODVVLILFDWLRQ IRU VXUIDFH ZDWHUV WR DGMDFHQW ZHWODQGYV "HW
DVVLIQHG WKH VDPH FODVVLILFDWLRQ DV WKH DGMDFHQW ZDWHU $V
4XDOLW\ 6WDQGDUGYV (19 :$7 T DGMDFHQW ZHWODQGY DUH pZHWOD((
GHILQHG FKDQQHO WR D VXUIDFH WULEXWDU\ VA\VWHP RU DUH ZLWKLQ
VWUHDP RU RFFXS\ WKH IULQJH RI DQ\ VWLOO ZDWHU ERG\ ZKLFK LV F
VXUIDFH WULEXWDU\ VA\VWHP 1 7KH 86):6 1DWLRQDO :HWODQG ,QYHQWR
ZHWODQGV ZLWKLQ WKH B3URMHFWYV $2, VRPH RI ZKLFK ZRXOG EH FRQ
WKHUHIRUH SURWHFWHG XQGHU :\RPLQJ UHJXODWLRQV

DWHU 4XDOLWI

7KH &:$ 6HFWLRQ G UHTXLUHV VWDWHYV WR GHYHORS OLVWYV RI LPSI
GR QRW PHHW VXUIDFH ZDWHU TXDOLW\ VWDQGDUGY HVWDEOLVKHG E\
HDFK VWDWH WR HVWDEOLVK SULRULW\ UDQNLQJV IRU VXUIDFH ZDWHU
GDLO\ ORDGV 70'/V IRU VXUIDFH ZDWHU SROOXWDQWYV 7TKH :'(4 LV WE

Rl :\RPLQJYV VXUIDFH ZDWHU UHVRXUFHYV 7KH (4 ,QWHJIJUDWHG
WKH PRVW FXUUHQW SXEOLVKHG OLVW :'(4 DQG GRHV QRW LGHQW
SUR[LPDWH WR WKH 3URMHFW VLWH (4 E :'(4

JORRGSODLQV

7KH 3URMHFW DUHD LV ORFDWHG ZLWKLQ VHYHUDO GHOLQHDWHG IORR
IURP DGMDFHQW VXUIDFH ZDWHUV &)5 YJORRGSODLQV SURYLGH
HQKDQFH ELRORJLFDO SURGXFWLYLW\ DQG D YDULHW\ RI VRFLRHFRQR
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QDWXUDO IORRG VXVFHSWLELOLW\ VWUXFWXUHYVY FRQVWUXFWHG ZLWKI
GDPDJH

8QGHU WKH 1DWLRQDO )ORRG ,QVXUDQFH 3URJUDP WKH )HGHUDO (PHU
GHYHORSV )ORRG ,QVXUDQFH 5DWH O0DSV ZKLFK GHOLQHDWH VSHFLILF
VXUIDFH ZDWHUERG\ 7TKURXJK WKLV SURJUDP )(0$ PDSV DQWLFLSDWH
WKDW KDYH D SHUFHQW DQQXDO FKDQFH RI IORRGLQJ DQG \HD U I(

SHUFHQW DQQXDO FKDQFH RI IORRGLQJ EDVHG RQ WKH DYDLODEOH

SRUWLRQV RI WKH 3URMHFWTTV VXEVXUIDFH SLSHOLQH ZRXOG EH ORFDYV
=RQH $ QR EDVH IORRG HOHYDWLRQ GHWHUPLQHG )(0$ =RQH $ I
ZDWHUV DQG DUH XVXDOO\ QHDU D ODNH ULYHU VWUHDP RU RWKHU E
EH DVVRFLDWHG ZLWK /LWWOH 5DZKLGH &UHHN RU '"U\ )RUN /LWWOH 3R
FURVVLQJ WKH B3URMHFW DUHD +D\ &UHHN DQG 5DZKLGH &UHHN PD\ D¢
LQ )(0$ GHOLQHDWHG DUHDV RI WKH 3URMHFW ERWK RI WKHVH VXUIDF

*URXQGZDWHU
7KH SBURMHFW LV XQGHUODLQ E\ WKH :DVDWFK $TXLIHU )RUW 8QLRQ DI
DTXLIHU WKUHH FODVVLILHG VDQGVWRQH DTXLIHUV DOO RI ZKLFK KDY

WKURXJKRXW WKH 35% 86*6 G :6*6 8: :DWHU 5HVRXUFH
,QVWLWXWH '6*6 J)LIXUH $OOXYLDO DQG VKDOORZ EHC
QDWXUDOO\ WKURXJK UDLQIDOO DQG VQRZPHOW DQG QRQH RI WKHVH D
DV D VROH VRXUFH DTXLIHU :6*6 (3% ,Q UHFODLPHG DUHDV W

ZDWHU WDEOH WKH ZDWHU EHDULQJ URFN OD\HUV KDYH EHHQ UHPRYH
XQFRQVROLGDWHG SLW EDFENILOO PDWHULDOV 7KH EDENILOO LQFOXG!
EDFN LQ WKH RSHQ SLW ZLWKRXW FRPSDFWLRQ H[FHSW E\ HTXLSPHQW
WKH PDWHULDO %HFDXVH RI WKH XQFRQVROLGDWHG QDWXUH RI SLW E
PDWHULDO IDVWHU WKDQ WKH QDWLYH URFN DTXLIHUV DQG PD\ SRRO L

ORUH WKDQ SHUFHQW RI WKH :\RPLQJ VWDWH SRSXODWLRQ UHOLHV F
RU DOO RI WKHLU GULQNLQJ VXSSO\ UHO\LQJ RQ RYHU VXSSO\ ZH
(4 $SSUR[LPDWHO\ JURXQGZDWHU ZHOOV DUH ORFDWHG ZLWI
ZKLFK DUH PRQLWRULQJ ZHOOV DQG DUH GHVLIQDWHG GRPHVWLF
8VLQJ PRQLWRULQJ ZHOO GDWD DYDLODEOH WKURXJK WKH :6(2 JURXQ!
ZRXOG EH ORFDWHG RQ DYHUDJH DSSUR[LPDWHO\ IHHW EJV

BURSRVHG $FWLRQ ,PSDFW

&RQVWUXFWLRQ

6XUIDFH :DWHU 6XUIDFH :DWHU 4XDOLWI DQG J)ORRGSODLQV
7KH 3BURMHFW ZRXOG EH ORFDWHG ZLWKLQ PDSSHG VXUIDFH ZDWHUV D
EDENILOOLQJ +'" DQG YHJHWDWLRQ FOHDULQJ ZRXOG RFFXU ZLWKLQ V
OLQHDU IHHW RI WKH 3URMHFWITV SLSHOLQH DOLJQPHQW ZRXOG EH
+D]DUG =RQH )(0$% 6 XEVXUIDFH SLSHOLQH LQVWDOODWLRQ ZRXOC
IHDVLEOH WR UHGXFH SRWHQWLDO IORRGSODLQ LPSDFWV UHVXOWLQJ
VXUIDFH ZDWHUV FURVV WKH 3URMHFW DUHD SWWDFKPHQW % :DWHU
LQIRUPDWLRQ DERXW HDFK VXUIDFH ZDWHU $00 ILYH RI WKH 3URMHF)
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SODQW ZRXOG EH ORFDWHG RXWVLGH RI )(0$ PDSSHG )ORRG +D]DUG =R
VHGLPHQW GXH WR FRQVWUXFWLRQ FRXOG UHVXOW LQ ORFDOL]HG ZDW

&UHHN S5DZKLGH
SURMHFW

(DFK RI WKH

&UHHN

-DPLVRQ 3URQJ

LOQWHUVWDWH ZDWHU DQG GHJUDGDWLRQ WR RQH RU PRUH RI

5LYHU 7TDEOH

ODLQ 6XUIDFH :DWHU &URVVLQJV RI

VXUIDFH ZDWHUV DQG WKHLU FURVVLQJ ORFDWLRQV

:LOGFDW &UHHN DQG +D\ &UH
IRXU VXUIDFH ZDWHUV VHUYH DV WULEXWDULH

WKH WU

WKH 3URMHFW

7DEOH O0DLQ 6XUIDFH :DWHU &URVVLQJV RI WKH 3URMHFW
$SSURJ[LP
/HQJIWK
_ &URVVLQJ /RFD\ 6WUHDP 7\SH
6XUIDFH :DWHU 1 3LSHOL IDWLWXGH /RQJ| 3HUHQQLDO ,QWHUPLWWHQ'
&URVVL
YHHW
/ILWWOH 5DZKLGH &UHHN 3HUHQQLDO

,(QWHUPLWWH

,(QWHUPLWWH

5DZKLGH &UHH

N

,(QWHUPLWWH

L, QWHUPLWWH

+D\ &UHHN

L, QWHUPLWWH

L, QWHUPLWWH

-DPLVRQ 3URQJ :L

DO FDW &UHR

HN

3HUHQQLDO

6RXUFH 86):6 D

"HFHPEHU

QW
QW
QW
QW
QW
QW



\RPLQJ &DUERQ63)( ‘"UDIW (QYLURQPHQWDO $

6HGLPHQW GHSRVLWLRQ LQWR VXUIDFH ZDWHUV FDQ LQFUHDVH WXUEL
DQG KDELWDWYV E\ LQFUHDVLQJ ZDWHU WHPSHUDWXUHY DQG GHFUHDVL
GHSRVLWLRQ LQWR VXUIDFH ZDWHUV PD\ DOVR LQFUHDVH SROOXWDQW
DIITHFW ZDWHU TXDOLW\ FRQGLWLRQV

$Q DSSUR[LPDWHO\ DFUH VWRUDJH SRQG ZRXOG EH FRQVWUXFWHG Z
SURYLGH ZDWHU UHVRXUFHVY DQG VWRUDJH IRU IXWXUH RSHUDWLRQ RI
SRQG ZRXOG EH ORFDWHG FRPSOHWHO\ ZLWKLQ WKH H[LVWLQJ ")6 IHQF
DzD\ IURP DQ\ PDSSHG RU RWKHUZLVH LGHQWLILHG VXUIDFH ZDWHU UH

8VH RI FRQVWUXFWLRQ HTXLSPHQW ZLWKLQ WKH 3URMHFW DUHD FRXOC
SHWURFKHPLFDOV WKDW FRXOG UHDFK VXUIDFH ZDWHUV LI QRW FRQWL
REVHUYHG GXULQJ BURMHFW FRQVWUXFWLRQ ZRXOG EH LPPHGLDWHO\
RWKHU PDWHULDO UHPRYHG IURP WKH VLWH IROORZLQJ WKH 3URMHFW
ODQDJHPHQW 30DQ IXUWKHU GHVFULEHG LQ 6HFWLRQ 6ROLG DQG +
FRQVWUXFWLRQ ZRXOG UHTXLUH WKH GHYHORSPHQW RI D 6WRUPZDWH
ZKLFK ZRXOG FRQWDLQ EHVW PDQDJHPHQW SUDFWLFHV %03V DQG VLYV
PLQLPL]H HURVLRQ DQG VHGLPHQW WUDQVSRUWDWLRQ WR VXUIDFH ZD
DV PHDVXUHV WR FRQWDLQ DQG FOHDQ XS DFFLGHQWDO VSLOOV $Q\
ZRXOG EH PLWLIJDWHG WKURXJK WKH XVH RI VLWH VSHFLILF PHDVXUHYV
6:333 :KHUH IHDVLEOH +'"" PHWKRGYV RU DERYHJURXQG SLSHOLQH ZDWi
WR UHGXFH LPSDFWV WR VXUIDFH ZDWHU FKDQQHOV DQG ULSDULDQ KD
)(0$ )ORRG +D]DUG =RQHV ZRXOG KDYH WKH SRWHQWLDO WR H[SHULHQ

,PSOHPHQWDWLRQ RI D 3URMHFW 6:333 DVVRFLDWHG %03V DQG DSSUF
VXEVHTXHQW ZDWHU WUHDWPHQW ZRXOG UHGXFH ULVN RI LPSDFWV WR
RI RQ VLWH IORRGLQJ ,I LQIHDVLEOH WKH 3URMHFW ZRXOG DFTXLUH L
&RUSV RI (QJLQHHUV 86%$&( DQG :'(4 SULRU WR SURMHFW FRQVWUXFWI
GHVLJQHG IRU ZDWHU TXDOLW\ SURWHFWLRQ DQG WR HQVXUH ZDWHU T
ZDWHUV ZRXOG QRW EH H[FHHGHG 7TKHUHIRUH LPSDFWV WR VXUIDFH
SBURMHFW FRQVWUXFWLRQ ZRXOG EH PLQRU DQG WHPSRUDU\

S HWODQGV

7KH 86):6 1:, PDSSHU LGHQWLILHY PXOWLSOH ZHWODQGV ZLWKLQ WKH
ZRXOG EH FRQVLGHUHG DGMDFHQW ZHWODQGY DQG WKHUHIRUH SURWH
':LWKLQ WKH SURSRVHG VXEVXUIDFH SLSHOLQH DOLJQPHQW VHYHUDO \
RFFXU ,QMHFWLRQ VLWHY DQG DVVRFLDWHG LQIUDVWUXFWXUH ZRXOC
ZHWODQG UHVRXUFHYV SURMHFW FRQVWUXFWLRQ ZRXOG KDYH WKH SR
WKH YLFLQLW\ :LWK LPSOHPHQWDWLRQ RI +'" FRQVWUXFWLRQ SUDFWL
SUR[LPDWH ZHWODQGY ZRXOG EH UHGXFHG SULRU WR FRQVWUXFWLRC
SHUPLWYV IURP :'(4 DQG RWKHU DIJHQFLHV WR LGHQWLI\ SRWHQWLDO PL
VXUIDFH ZDWHUV ,PSDFWV WR ZHWODQG UHVRXUFHYVY UHVXOWLQJ IURF
GXULQJ VXEVXUIDFH SLSHOLQH FRQVWUXFWLRQ DQG ZRXOG EH WHPSRL

*URXQGZDWHU
7TKHUH DUH PDSSHG JURXQGZDWHU PRQLWRULQJ ZHOOV ZLWKLQ WKH
6SHFLILF GHSWK WR JURXQGZDWHU ZLWKLQ WKH $25 YDULHV ZLWK DQ I
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JURXQGZDWHU PHDVXUHPHQW RI DSSUR[LPDWHO\ IHHW EJV :6(2 D
WUHQFKLQJ ZRXOG EH UHTXLUHG WR FRQVWUXFW DQG LQVWDOO WKH V
GHSWK EHWZHHQ DQG IHHW EJV 7KH SLSHOLQH DOLJQPHQW H[FDYD
HOQFRXQWHU JURXQGZDWHU UHVRXUFHYV I JURXQGZDWHU LV HQFRXQW
DFWLYLWLHYVY ZRXOG EH FRQGXFWHG IROORZLQJ UHFRPPHQGDWLRQV DQ
6:333 DQG WKH 3URMHFWITV FRQVWUXFWLRQ GHZDWHULQJ SODQ %03V
FRQVWUXFWLRQ DQG ZRXOG FRQWLQXH WKURXJKRXW 3URMHFW RSHUDYV
FDSWXUH DQG FRQWDLQ DQ\ VSLOOV DQG OHDNV 7TKHVH %03V ZRXOG |
RI JURXQGZDWHU 7KH FRQWDLQPHQW DQG GLVSRVDO RI ZDVWHZDWHU
ZRXOG SURYLGH IXUWKHU SURWHFWLRQ IRU JURXQGZDWHU

&RQVWUXFWLRQ DQG LQVWDOODWLRQ RI WKH DPLQH FDUERQ FDSWXUH
VXSSO\ ZDWHU IRU RSHUEDVGMRXU R | SW R IF H\2V 2QH QHZ JURXQGZDWHU V>
EH FRQVWUXFWHG ZLWKLQ WKH H[LVWLQJ ')6 XWLOL]JLQJ JXLGDQFH IUR
UHTXLUHG IRU FRQVWUXFWLRQ DQG LQVWDOODWLRQ RI WKH QHZ VXSS
FRQVWUXFWLRQ &RRUGLQDWLRQ ZLWK SXEOLF ZDWHU VXSSO\ 3:6 ZR>
SURMHFW WR PLQLPL]JH SRWHQWLDO LPSDFWV WR 3:6 ZHOOV SUR[LPDW|
&RQVWUXFWLRQ RI WKH 075 FDUERQ FDSWXUH SODQW DOWHUQDWLYH Z
LQVWDOODWLRQ RI DQ\ QHZ JURXQGZDWHU VXSSO\ ZHOOV

&RQVWUXFWLRQ RI WKH LQMHFWLRQ ZHOO FRPSRQHQW IRU WKH 3URMH
$00 ZHOO GULOOLQJ DFWLYLWLHYV ZRXOG IROORZ JXLGDQFH SXEOLVKH
SHUPLW SURJUDP DQG ZRXOG UHGXFH OHYHOV RI JURXQGZDWHU LQWU
FRQVWUXFWLRQ 7KHVH SURYLVLRQV ZRXOG EH PHW E\ IROORZLQJ WKH
GULOOLQJ DQG FRPSOHWLRQ QHFHVVLWDWHG E\ WKH :6(2 DQG :\RPLQJ
WKRVH UHTXLUHPHQWY WKDW SURWHFW VXUIDFH VHFWLRQV DQG JURXC
ZHOO GULOOLQJ WKH ZHOO FDVLQJ ZRXOG EH LQVWDOOHG DQG SUHYH
ZHOO ERUH 7KH ZHOO FRPSOHWLRQ SURJUDP ZRXOG VDWLVI\ &0DVV 9
ZKLFK LQFOXGH D GRXEOH EDUULHU L H FDVLQJ EHWZHHQ GULQNLQJ
VWULQJUKYLVWDQW FDVLQJ WXELQJ DQG FHPHQW FHPHQWDWLRQ WR "
DQG ULJRURXV PHFKDQLFDO DQG FHPHQWDWLRQ WHVWYV SRVW LQVWDO
DQ\ LQMHFWLRQ DFWLYLWLHV LDHLHFIRRDGI SRP LIQPM BRFWLQJ ZLWK JU
UHVRXUFHV DQG VXEVHTXHQW FRQWDPLQDWLRQ PLQLPL]LQJ LPSDFWV \
RI 3URMHFW FRQVWUXFWLRQ

2SHUDWLRQ DQG ODLQWHQDQFH

6XUIDFH :DWHU 6XUIDFH :DWHU 4XDOLWI DQG J)ORRGSODLQV

2SHUDWLRQ DQG PDLQWHQDQFH RI WKH 3URMHFW ZRXOG UHTXLUH SHU!
)(0$ PDSSHG IORRGSODLQVY DQG /LWWOH 5DZKLGH &UHHN ODLQWHQDQF
FRPSRQHQW ZRXOG UHTXLUH H[FDYDWLRQ RI SRUWLRQV RI WKH SLSHOI
ZRXOG EH VWRFNSLOHG IROORZLQJ VLWH VSHFLILF PHDVXUHY DQG %03
SUR[LPDWH VXUIDFH ZDWHUYV

2SHUDWLRQ RI WKH DPLQH FDUERQ FDSWXUH SODQW DOWHUQDWLYH ZR

VROYHQW DQG ZDWHU DV SDUW RI WKH FDUERQ FDSWXUH SURFHVV 6SH
VWRUHG RQ VLWH SUR[LPDWH WR WKH FDUERQ FDSWXUH SODQW
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7R VXSSRUW WKH 075 FDUERQ FDSWXUH SODQW DOWHUQDWLYH DQ DSE
ZRXOG EH FRQVWUXFWHG WR FRQWDLQ ZDWHU XVHG IRU JDV FRROLQJ "
ZRXOG RSHUDWH DV D FORVHG V\VWHP VWRULQJ DQG SURYLGLQJ ZDWt
RI WKLV VWRUDJH SRQG ZRXOG XOWLPDWHO\ SURYLGH DOO ZDWHU UHV
FDUERQ FDSWXUH SODQW DOWHUQDWLYH DQG ZRXOG QRW SHUPDQHQW
SUR[LPDWH VXUIDFH DQG JURXQGZDWHU VXSSOLHV 7KLV VWRUDJH SRC
FXUUHQW DSSOLFDEOH (3$ DQG :'(4 JXLGHOLQHV WR SURWHFW VXUIDF
FRQWDPLQDQWY DVVRFLDWHG ZLWK 2 0 RI WKH BURMHFW

3URMHFW GHVLJQ FRPSRQHQWY ZRXOG DVVLVW LQ FRQWURO RI VWRUP]
I[URP WKH WHVWLQJ IDFLOLW\ HTXLSPHQW DQG RQ VLWH FRQWDPLQDQW
FRQWDPLQDQW VWRUDJH ZRXOG LQFOXGH D VHFRQGDU\ FRQWDLQPHQW
WDQNV DGHTXDWHO\ VLIHG WR FRQWDLQ SHUFHQW YROXPH RI WKH C
ZLWKLQ WKH VHFRQGDU\ FRQWDLQPHQW DUHD DQG WR DFFRXQW IRU W
IROORZLQJ FOLPDWH GDWD DQG SURMHFWHG SUHFLSLWDWLRQ FRQGLW
VSHQW VROYHQW JHQHUDWHG IURP WKH FDUERQ FDSWXUH SODQW ZRX(
HILVWLQJ ')6 SURFHGXUHV IXUWKHU GHVFULEHG LQ 6HFWLRQ BROL:

2SHUDWLRQ DQG PDLQWHQDQFH RI WKH BURMHFW ZRXOG LQFOXGH D 09
7KLY VWXG\ ZRXOG LQFOXGH WKH XVH RI WKXPSHU WUXFNV IRU VHYHUL
ZRXOG EH GULYHQ DW VSHFLILHG LQWHUYDOV RYHU D [ PLOH JULG DU
PROQLWRU VXEVXUIDFH LPSDFWQ MV LLRHYV XOM R WR WKXPSHU WUXFN X
HQYLURQPHQWDO SURIHVVLRQDOV ZRXOG LGHQWLI\ VHQVLWLYH UHVRX
HIFOXGH DUHDV RI HQYLURQPHQWDO VLIJQLILFDQFH LQFOXGLQJ VXUIDI
UHVRXUFHYV ZRXOG EH DYRLGHG GXULQJ WKLV VWXG\ DQG QR LPSDFWYV
ZRXOG EH DQWLFLSDWHG 7KHUHIRUH LPSDFWV UHVXOWLQJ IURP 2 0 R

S HWODQGV

2 02l WKH 3URMHFW ZRXOG UHTXLUH LQWHUPLWWHQW UHSDLUV WR VX|
PD\ LQFOXGH LQWHJULW\ WHVWLQJ SLSHOLQH UHSODFHPHQW DQG WU
,PSDFWV WR ZHWODQGYV ZRXOG EH DYRLGHG WR WKH H[WHQW SUDFWLF
ZHWODQGV ZRXOG EH SHUPLWWHG WKURXJK WKH :'(4 SULRU WR FRQVW
UHVXOW RI 3URMHFW 2 0 ZRXOG EH UHGXFHG DQG ZRXOG EH WHPSRUDL

*URXQGZDWHU
$V GHVFULEHG LQ 6HFWLRQ *HRORJLF DQG 6RLO &RQGLWLRQV 3URM
Rl DSSUR[LPDWHO\ LQW/RRYVHY2HUDO VXEVXUIDFH JHRORJLF IRUPDWLR
\HDUV 6XEVXUIDFH LZMKXPWLRBOFRU &2ZKURXJK LOQMHFWLRQ ZHOOV LQV
SURMHFWITV FRQVWUXFWLRQ 8VLQJ VXEVXUIDFH PRGHOLQJ DQG VWXG
IRUPDWLRQV SULRU WR VHOHFWLRQ WKH IRUPDWLRQV ZHUH VHOHFWH (
FKDUDFWHULVWLFV ZKLFK ZRXOG FRQWDLQ DQGKKXO\INBABKWYRBG U WKF
FKDUDFWHULVWLFYVY ZRXOG SUHYHQW WKH UHOHDVH RI WKH VWRUHG JD
L QMHFWLR@RA®R R EH FRQGXFWHG DW D WDUJHW GHSWK RI JUHDWHU WK
DFWLYH JURXQGZDWHU ZHOOV ZLWKLQ WKH 3URMHFWIV $25 HIWHQG WHF
DQRG WKH DTXLIHUV HIWHQG WR D PD[LPXP GHSWK RI DSSUR[LPDWHO\
7TLVKHUPDQ
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2SHUDWLRQ RI WKH DPLQH FDUERQ FDSWXUH SODQW DOWHUQDWLYH ZR
ERWK VWHDP SURGXFWLRQ DQG WKH FBBOYKXKQH S WBSRHV VQEXWDLQODMLR Q
VXSSO\ ZHOO %(3& ZRXOG EHJLQ H[WUDFWLQJ JURXQGZDWHU IURP WK
JURXQGZDWHU H[WUDFWLRQ OLPLWYV 1R DGGLWLRQDO JURXQGZDWHU
ZRXOG EH DQWLFLSDWHG ,Q WKH HYHQW WKDW DGGLWLRQDO JURXQG:
IRU RSHUDWLRQ RI WKH DPLQH FDUERQ FDSWXUH SODQW %(3& ZRXOG
DXWKRUL]LQJ DIJHQFLHY SULRU WR HIWUDFWLQJ DGGLWLRQDO JURXQGZ
FDSWXUH SODQW DOWHUQDWLYH ZRXOG QRW LQFUHDVH ")61V FXUUHQW
QRW LPSDFW JURXQGZDWHU VXSSOLHV IRU RWKHU H[LVWLQJ ZHOOV SU

2SHUDWLRQ RI WKH 075 FDUERQ FDSWXUH SODQW DOWHUQDWLYH ZRXO
UHVRXUFHY DQG ZRXOG QRW LPSDFW JURXQGZDWHU VXSSOLHYV

'XULQJ RSHUDWLRQ %(3& DQG 8: ZRXOG FRQWLQXH DQDO\LQJ VXEVXUI
SHULRG WR LGHQWLI\ DQ\ LPSDFWV WR HDFK IRUPDWLRQTV VWUXFWXUL
LOQWHJULW\ DQG JURXQGZDWHU TXDOLW\ , LPSDFWV WR IRUPDWLRQ |
KDYH WKH SRWHQWLDO WR LPSDFW JURXQGZDWHU UHVRXUFHVY RSHUDYV
IXUWKHU VWXG\ ZRXOG EHJLQ WR LGHQWLI\ IXUWKHU DFWLRQ 6HYHQW
EH ORFDWHG ZLWKLQ WKH $25 DQG ZRXOG SRWHQWLDOO\ EH WKH ILUV\
Rl D &@HDNDJH +RZHYHU EHFDXVH WKH GHSWK RI WKH FDUERQ VWRU!|
GHHSHU WKDQ JURXQGZDWHU UHVRXUFHYVY DQG DFWLYH JURXQGZDWHU
JURXQGZDWHU DTXLIHUV DQG VXSSO\ ZRXOG UHVXOW IURP 3URMHFW R

9HIHWDWLRQ DQG :LOGOLIH 5HVRXUFHYV

$IIHFWHG (QYLURQPHQW
7KH 35% LV FKDUDFWHUL]HG E\ VKRUW JUDVV SODLQV PL[HG JUDVV SU
VWHSSH DQG IRRWKLOO WUDQVLWLRQ MXQLSHU ZRRGODQGV .QLJKW
ZLWKLQ WKH VDJHEUXVK VWHSSH DQG JUDVVODQGYV UHJLRQV ZLWK WK
EUDQFKHV RQ WKH ERUGHU RI WKH IRRWKLOO WUDQVLWLRQ VSDUFH MX
9HJHWDWLRQ VSHFLHY WKURXJKRXW WKLV DUKDWBEPDOXGEH WRFAMDQ VEL
QHHGOH DQG WKUMIDSH VRDYVAL SDZARRIPIWR ZKBDWERBBOMM P VBUDKULH
MXQHJUBWOQHULD PDFQEQIRDULEANODWKHUXP KIPEQRA GMDP D
%BRXWHORXD JODEQELYULFNO\?SKD WIHD BW RYVDEDQIAGD N DELHEZ RBM L D
/ULJL GIKHDW YOORRXV WHFIVRE XM ULRXV VSHFLEVVRY PLIONXH WS K
LQLJKW $SSUR[LPDWHO\ SHUFHQW RI WKH 3URMHFW DUHD LV OR
DUHDV DQG FRQWDLQV VRPH QRQ QDWLYH YHJHWDWLRQ SDUWLFXODUC
KLJKZD\V

9HIJHWDWLRQ FRPPXQLWLHYVY LQ WKH YLFLQLW\ RI WKH 3URMHFW DUHD \
VSHFLHVY LQFOXGLQJ SUDLULH UDWWOHVQDNH JUHDWHU VKRUW KRUQI
6ZDLQVRQTVY KDZN VKDUS WDLOHG JURXVH ODUN EXQWLQJ KRUQHG O
VSDUURZ ODUN DQG YHVSHU VSDUURZ FKHVWQXW FROODUHG ORQJVS)
FRWWRQWDLO EODFN WDLOHG MDFNUDEELW NDQJDURR UDW PXOH GH
EODFN WDLOHG SUDLULH GRJ DPRQJ RWKHUV &DPSEHOO &RXQW\
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ZLWKLQ D GHVLIJQDWHG JUHDMWMAURKRIASKDR XRIRRH/DUHD SXUVXDQW WR
Rl :\RPLQJ ([HFXWLYH 2UGHU QRU GRHV LW RYHUODS WKH 3XEOLF
WRZQVKLSV NQRZQ WR FRQWDLQ JUHDWHU VDJH JURXVH OHNYV 6LPLOL
ZLWKLQ DSSURYHG ZLOGOLIH PLJUDWLRQ FRUULGRUYV UHFRJQL]JHG E\ W
'"HSDUWPHQW :*)'

7R HYDOXDWH WKH SRWHQWLDO RFFXUUHQFH RI VSHFLHV OLVWHG XQG
DUHD WKH 8QLWHG 6WDWHV )LVK DQG :LOGOLIH 6HUYLFH 86):6 ,QIRUI
&RQVXOWDWLRQ ,3D& V\VWHP ZDV TXHULHG $SSHQGL[ & 86):6 6HFWI
LGHQWLILHG RQH OLVWHG VSHFLHV WKDW FRXOG RBEBXUZQWKH@ WKH D
GLOXYLBMNH ODGLHVY WUHVVHV LV DQ RUFKLG WKDW LQKDELWY ORZ I¢
R[ERZV WKDW DUH VHDVRQDOO\ IORRGHG DQG UHPDLQ PRLVW LQWR WK
SRSXODWLRQV RFFXU DW HOHYDWLRQV UDQJLQJ IURP W R IHHW
B3URMHFW DUHD IDOOV ZLWKLQ WKH 86):6 $UHD RI ,QIOXHQFH $2, IRU \
RFFXUUHQFHV ZLWKLQ &DPSEHOO &RXQW\ +HLGHO $GGLWLRQDOC
DW ')6 HQWDLOHG VXUYH\V IRU 8WH ODGLHVY WUHVVHV LQ DUHDV RI SF
RI )6 DQG WKH VSHFLHV ZDV QRW REVHUYHG 0754 7KH QHDUHVW
ODGLHVY WUHVVHV LV WR WKH VRXWKZHVW Rl WKH 3URMHFW DUHD RYH
+HLGHO& $QGHUVHQ HW DO

7KH QRUWKHUQ ORQURWR WHIGHE VW QW QLR @IMGEL UV HQGDQJHUHG DQG DUH
ORFDWHG LQ WKH HDVWHUQ 86 KRZHYHU WKH ZHVWHUQ PRVW H[WHQW
QRUWKHDVWHUQ :\RPLQJ ZKLFK LV QHDU WKH SURSRVHG SURMHFW DU
ORQJ HDUHG EDW W\SLFDOO\ URRVWV LQ FDYLWLHV XQGHUQHDWK EDU
GHDG WUHHV DQG RU VQDJV ZKLFK DUH QRW SUHVHQW ZLWKLQ WKH SL
KLEHUQDWLRQ VLWHY DQG UHVLGHQW SRSXODWLRQ DUH LQ WKH BRXWk

BURSRVHG $FWLRQ ,PSDFW

&RQVWUXFWLRQ DQG 2 0 RI WKH 3URMHFW ZRXOG GLVWXUE YHIJHWDWLF
LOQMHFWLRQ VLWHYV ,QLWLDO FRQVWUXFWLRQ ZRXOG DIIHFW PL[HG JU
SLSHOLQH FRUULGRU DQG DW WKH LQMHFWLRQ ZHOO SDGV DQG WKH FIL
SHULRGLFDOO\ DIITHFW VPDOOHU PRUH ORFDOL]HG DUHDV RI WKH 3URNM
VXUIDFH GLVWXUEDQFH ZRXOG EH PLWLIJDWHG E\ UH VHHGLQJ ZLWK DS
VLPLODU DW WKH ODQGRZQHUYYVY GLVFUHWLRQ 3URMHFW UHODWHG LPS
DQG ZRXOG DWWHQXDWH WKURXJK WLPH DV YHIJHWDWLRQ UHFRYHUYV |
LOMHFWLRQ VLWHY ZRXOG OLNHO\ LQYROYH ORQJHU WHUP YHJHWDWL
WKH VPDOO IRRWSULQW RI LOMHFWLRQ VLWHYVY WKHVH LPSDFWV ZRXOG
SURQRXQFHG IRRWSULQW RI HI[ILVWLQJ PLQLQJ DQG LQRGXVWULDO DFWL
LPSDFWV ZRXOG UHSUHVHQW DQ LQFUHPHQWDO LQFUHDVH LQ JURXQG

&RQVWUXFWLRQ DQG 2 0 RI WKH 3URMHFW PD\ GLVSODFH ZLOGOLIH LQ
WKURXJK ORFDOL]HG KDELWDW DOWHUDWLRQ QRLVH GLVWXUEDQFH W
SRWHQWLDO GHWHUUHQWYV +RZHYHU 3URMHFW UHODWHG LPSDFWV W
FRQVWUXFWLRQ RU PDLQWHQDQFH HTXLSPHQW ZRXOG EH WHPSRUDU\

WKH GLVWXUEDQFH IRRWSULQW 3URMHFW UHODWHG LPSDFWV WR ZLOC
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ZLWK WKH UHFRYHU\ RI YHIJHWDWLRQ DQG ZLOGOLIH KDELWDW ZLWKLQ
WKH BURMHFW ZRXOG XVH DQ XQGHUJURXQG SLSHOLQH QHWZRUN WKH
ZLOGOLIH PRYHPHQW DW WKH ODQGVFDSH VFDOH RU UHVXOW LQ KDELW
UHODWHG LPSDFWV RQ YHIJHWDWLRQ DQG ZLOGOLIH UHVRXUFHYVY ZRXOG

7KH SBURMHFW LV QRW H[SHFWHG WR LPSDFW DQ\ (6$ OLVWHG VSHFLHV
VSHFLHVY ZLWK SRWHQWLDO WR RFFXU ZLWKLQ WKH 3URMHFW DUHD WK
ODGLHVY WUHVVHV LV LQ QHLJKERULQJ &RQYHUVH &RXQW\ +HLGHOaZa
WKLV VSHFLHV LV QRW H[SHFWHG WR RFFXU ZLWKLQ WKH 3URMHFW DU}
RFFXUUHQFH RI 8WH ODGLHVY WUHVVHYVY LV IDU HQRXJK IURP WKH 3URM
E\ WKH 3URMHFW 7KLYV GHWHUPLQDWLRQ LV FRQVLVWHQW ZLWK SUHYI
YLFLQLW\ RI ')6 ZKLFK GLG QRW GRFXPHQW DQ\ LQGLYLGXDOV RI WKH
ZKLOH WKH 3URMHFW LV RQ WKH HGJH RI WKH 86):6 $2, IRU WKH QRUWK
VXLWDEOH KDELWDW SUHVHQW ZLWKLQ WKH 3URMHFW DUHD DQG WKH G
VSHFLHV

6RFLRHFRQRPLF &RQGLWLRQV

$IIHFWHG (QYLURQPHQW

7KH 3URMHFW LV ORFDWHG DSSUR[LPDWHO\ PLOHV QRUWK RI *LOOH\
DUHDV RI WKH 35% LQ &DPSEHOO &RXQW\ :\RPLQJ *LOOHWWH LV WKH
FLW\ LQ &DPSEHOO &RXQW\ ZLWK D SRSXODWLRQ RI 7KHUH DUH L
VRXWKHDVW Rl *LOOHWWH LQFOXGLQJ $QWHORSH 9DOOH\ &UHVWYLHZ
SRSXODWLRQ 7KH DUHD WR WKH QRUWK RI ')6 LV VSDUVHO\ SRS
WKURXJK ZKLFK WKH FRQFHSWXDO FRPPHUFLDO VFDOH EXLOGRXW ZRX(
SRSXODWLRQ RI &DPSEHOO &RXQW\ ZDV 86'& D 7KH ODUJHVW
&RXQW\ DUH WKH PLQLQJ TXDUU\LQJ DQG RLO JDV H[WUDFWLRQ LQG
VHUYLFHV 'DWD 86%$

7TDEOH SUHVHQWY D FRPSDULVRQ RI EDVLF VRFLRHFRQRPLF PHWUL
&DPSEHOO &RXQW\ WKH 6WDWH RI :\RPLQJ DQG WKH 8QLWHG 6WDWHYV
ERWK WKH &LW\ RI *LOOHWWH DQG &DPSEHOO &RXQW\ KDYH PDUNHGO\
WKDQ WKH 6WDWH RI :\RPLQJ DQG WKH 8QLWHG 6WDWHYV $V D SURSRU
LV PRUH DITRUGDEOH IRU KRPHRZQHUV LQ *LOOHWWH DQG &DPSEHOO &
8QLWHG 6WDWHYV DV IHZHU KRPHRZQHUV LQ *LOOHWWH DQG &DPSEHOO
RI KRXVHKROG LQFRPH RQ PRUWJDJHYV ,Q FRQWUDVW PRUH UHQWHUYV
WKH 6WDWH RI :\RPLQJ H[SHQG PRUH WKDQ SHUFHQW RI KRXVHKROG
SODFHV LQ WKH 86 *LOOHWWH LV FXUUHQWO\ H[SHULHQFLQJ D KRXVLQ

(PSOR\PHQW LQ *LOOHWWH LV GRPLQDWHG E\ HIWUDFWLYH LQGXVWULH

DJH LQGLYLGXDOV LQ *LOOHWWH DQG SHUFHQW RI ZRUNLQJ DJH LQ

HPSOR\HG LQ DJULFXOWXUH IRUHVWU\ ILVKLQJ KXQWLQJ RU PLQLQJ

OLNHO\ UHODWHG WR WKH IRVVLO IXHO LQGXVWU\ 7KLV UHSUHVHQWYV

FRPSDUHG WR WKH 6WDWH RI :\RPLQJ RYHUDOO SHUFHQW DV ZHOC
SHUFHQW
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7TDEOH 6RFLRHFRQRPLF &RQGLWLRQV OHWULFV

&LW\ Rl &DPSEHOOG6WDWH |RI 8QLWHG

3RSXODWLR OHWUILF
Q *LOOHWWH&RXQW \RPLQJ 6WDWHV

7TRWDO 3RSXODWLRQ

OHGLDQ +RXVHKROG ,QFRPH

OHGLDQ +RPH 9DOXH

OHGLDQ ORUWJDJH &RVW | ORQWKO\

OHGLDQ 5HQW ORQWKO\

6RXUFH 86'& D E
I1RWHYV
9DOXHV LQ GROODUYV

9DOXHV VKRXOG EH LQWHUSUHWHG ZLWK FDXWLRQ FRHIILFLHQWY RI YDULDWLRQ WKHF
WKH SRSXODWLRQ DUH EHWZHHQ SHUFHQW DQG SHUFHQW
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7TDEOH (PSOR\PHQW E\ ,QGXVWU\

&LW\ Rl &DPSEHOOG6WDWH |RI 8QLWHG

,QGXVWULHYV
*LOOHWWH&RXQW \RPLQJ 6WDWHV

$JULFXOWXUH IRUHVWU\|l ILVKLQJ KXQWLQJ
DQG PLQLQJ

&RQVWUXFWLRQ

ODQXIDFWXULQJ

:KROHVDOH WUDGH

5HWDLO WUDGH

7TUDQVSRUW ZDUHKRXVLQJ DQG XWLOLWLHYV

,QIRUPDWLRQ

JLQDQFH LQVXUDQFH DQG UHDO HVWDWH

3URIHVVLRQDO PDQDJHPHQW
DGPLQLVWUDWLRQ DQG ZDVWH PDQDJHPHQW

(GXFDWLRQ KHDOWKFDUH DQG VRFLDO
DVVLVWDQFH

$UW HQWHUWDLQPHQW UHFUHDWL|RQ
DFFRPPRGDWLRQ DQG IRRG

2WKHU VHUYLFHV H[FHSW SXEOLFD
DGPLQLVWUDWLRQ

3XEOLF DGPLQLVWUDWLR|Q

6RXUFH 86'& D E

1RWH
9DOXHV VKRXOG EH LQWHUSUHWHG ZLWK FDXWLRQ FRHIILFLHQWY RI YDULDWLRQ WKF
WKH SRSXODWLRQ DUH EHWZHHQ SHUFHQW DQG SHUFHQW
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7KH SRSXODWLRQ LQ *LOOHWWH LV WLHG WR IOXFWXDWLRQV LQ WKH IF
SHULRG UHVXOWHG LQ SHUFHQW SRSXODWLRQ JURZWK EHWZHHQ

ERRP KDV UHVXOWHG LQ D QRWDEOH UHGXFWLRQ LQ IRVVLO IXHO UHOL
SLFKDUGYV %DUDJRQD 'LYHUVLILFDWLRQ RI WKH HPSOR\PHQW
&DPSEHOO &RXQW\ LV NH\ WR ORQJ WHUP HFRQRPLF YLDELOLW\ RI WKH

BURSRVHG $FWLRQ ,PSDFW

8QGHU WKH SURSRVHG DFWLRQ FRDO PLQLQJ LQ WKH DUHD ZRXOG FRQC
LPSDFWV UHODWHG WR WKH FRDO PLQLQJ LQGXVWU\ $SSUR[LPDWHO\

ZLWKLQ *LOOHWWH LV UHODWHG WR FRQVWUXFWLRQ 7KH 3URMHFW ZF
UHJLRQ DQG SURMHFW UHODWHG FRQVWUXFWLRQ DQG RSHUDWLRQ DFW
ODERU LQ FRQVWUXFWLRQ SLSLQJ H[FDYDWLRQ DQG HOHFWULFDO S
DFWLYLW\ LQ *LOOHWWH DQG &DPSEHOO &RXQW\ GXULQJ WKH 3URMHFW
7KH LQFUHDVHG GHPDQG IRU DGGLWLRQDO VNLOOHG ODERU ZRXOG EH
FRQVWUXFWLRQ SKDVH ZKHUH ZRUNHUV ZRXOG EH VRXUFHG ORFDOO\
WKURXJKRXW WKH FRXQWU\ 7KH WRWDO QXPEHU RI ZRUNHUV ZRXOG Y
VHYHUDO KXQGUHG GHSHQGLQJ RQ WKH 3URMHFW SKDVH DQG QHHG IR
7KLV ZRXOG IXUWKHU LQFUHDVH WKH GHPDQG IRU KRWHOV UHVWDXUD
JROORZLQJ 3URMHFW EXLOG RXW WKHUH ZRXOG EH D QHHG IRU RQJRL
ZRXOG UHTXLUH SHUPDQHQW [IXOO WLPH ZRUNHUV OLNHO\ VRXUFHG O
VSHFLDOL]J]HG ZRUNHUV OLNHO\ VRXUFHG ORFDOO\ DQG HOVHZKHUH 7
2 0 SKDVH ZRXOG EH PXFK OHVV WKDQ WKH LQLWLDO EXLOG RXW SKDVI
H[SHFWHG WR KDYH D PLQRU VKRUW WHUP DQG EHQHILFLDO LPSDFW F

(QYLURQPHQWDO -XVWLFH

$IIHFWHG (QYLURQPHQW

(QYLURQPHQWDO MXVWLFH LV WKH IDLU WUHDWPHQW DQG PHDQLQJIXO
UDFH FRORU QDWLRQDO RULJLQ RU LQFRPH ZLWK UHVSHFW WR WKH
HQIRUFHPHQW RI HQYLURQPHQWDO ODZV UHJXODWLRQV DQG SROLFLH
$FWLRQV WR $GGUHVV (QYLURQPHQWDO -XVWLFH LQ OLQRULW\ 3RSXOD
UHTXLUHV DOO IHGHUDO DJHQFLHY WR LGHQWLI\ DQG DGGUHVV GLVSUF
KHDOWK RU HQYLURQPHQWDO HIIHFWV Rl WKHLU SURJUDPV DQG SROLF
SRSXODWLRQV DQG FRPPXQLWLHY )ROORZLQJ WKLV H[HFXWLYH RUGH!
FRQVLGHULQJ HQYLURQPHQWDO MXVWLFH ZLWKLQ WKH 1(3$ SURFHVV
PLQRULWLHV DV LQGLYLGXDOV ZKR LGHQWLI\ DV EHLQJ RQH RU PRUH R
$PHULFDQ ,QGLDQ RU $ODVND 1DWLYH $VLDQ RU 3DFLILF ,VODQGHU %
+LVSDQLF 7KH JXLGDQFH IXUWKHU GHILQHYV D PLQRULW\ SRSXODWLRQ
VKRXOG EH LGHQWLILHG ZKHUH HLWKHU D WKH PLQRULW\ SRSXODWL

SHUFHQW RU E WKH PLQRULW\ SRSXODWLRQ SHUFHQWDJH RI WKH D
WKDQ WKH PLQRULW\ SRSXODWLRQ SHUFHQWDJH LQ WKH JHQHUDO SRS
JHRJUDSKLF DQDO\VLV" &(4 7KH &(4 JXLGDQFH GRHV QRW GHILQH
JUHDWHU ° $GGLWLRQDOO\ SXUVXDQW WR WKH -XVWLFH ,QLWLDWLYF
ZKLFK PDGH LW D JRDO WKDW  SHUFHQW RI WKH RYHUDOO EHQHILWV |
WRZDUGVY GLVDGYDQWDJHG FRPPXQLWLHV &(4 UHFRJQL]HV 3GLVDGYDQ
DUH PDUJLQDOL]HG XQGHUVHUYHG DQG RYHUEXUGHQHG E\ SROOXWLR
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5HOHYDQW SRSXODWLRQ PHWULFV IRU WKH &LW\ RI *LOOHWWH &DF
8QLWHG 6WDWHY DUH SUHVHQWHG LQ 7DEOH
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7TDEOH OLQRULW\ DQG /RZ ,QFRPH 3RSXODWLRQV OHWULFV

&LW\ Rl &DPSEHOOG6WDWH |RI 8QLWHG

3RSXODWLR OHWUILF
Q *LOOHWWH&RXQW \RPLQJ 6WDWHV

KLWH LQFOXGLQJ +LVSDQLF HWKQ|LFLW\

+LVSDQLF HWKQLFLW\

—

1RQ +LVSDQLF HWKQLFLW

$00 RWKHU UDFHYV

BHRSOH LQ SRYHUW\

B3HRSOH LQ SRYHUW\ RYHU

JDPLOLHV LQ SRYHUW\

+RXVHKROGY UHFHLYLQJ|6XSSOHPHQWDO
6HFXULW\  QFRPH
+RXVHKROGYVY UHFHLYLQJ|FDVK SXEOLF
DVVLVWDQFH LQFRPH
+RXVHKROGYVY UHFHLYLQJ|IRRG
VWDPSV 61%$3
3HRSOH EHWZHHQ DQG \HDUV LIQ DJH
ZKR GLG QRW ZRUN
+RXVHKROGY ZLWK PRUWUJUDJH FRVWLQJ
! RI KRXVHKROG LQFRPH
5HQWDO KRXVHKROGY ZLWK PRUWJDJH

FRVWLQJ ! Rl KRXVHKRPG LQFRPH
6RXUFH 86'& D E
1RWH

9DOXHV VKRXOG EH LQWHUSUHWHG ZLWK FDXWLRQ FRHIILFLHQWY RI YDULDWLRQ WKF
WKH SRSXODWLRQ DUH EHWZHHQ SHUFHQW DQG SHUFHQW
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o) *LOOHWWH KDG D VOLJKWO\ KLJKHU SURSRUWLRQ WKDQ WKH JU
RI :\RPLQJ RI WKH IROORZLQJ SRSXODWLRQ PHWULF UHQWDO KRXVHKI

SHUFHQW RI KRXVHKROG LQFRPH DOO RWKHU PHWULFV ZHUH HTXDO
WKH VWDWH RI :\RPLQJ $00 WKHVH YDOXHV DUH ORZHU WKDQ WKH DY
H[FHSW IRU IDPLOLHV LQ SRYHUW\ ZKLFK LV VOLJKWO\ KLJKHU $ VOLJ
$PHULFDQ 1DWLYH $PHULFDQ DQG RWKHU QRQ :KLWH QRQ +LVSDQLF
WKDQ LQ &DPSEHOO &RXQW\ DV D ZKROH WKRXJK WKH SHUFHQWDJH RI
LQGLYLGXDOV LV ORZHU WKDQ LQ :\RPLQJ DQG PXFK ORZHU WKDQ LQ W
+RZHYHU PRVW RI WKHVH FRPSDULVRQV UHO\ RQ GDWD YDOXHV WKDW
LH FRHIILFLHQWV RI YDULDWLRQ WKH H[WHQW RI YDULDELOLW)\ LQ L
DUH EHWZHHQ DQG SHUFHQW WKHUHIRUH QR VWURQJ FRQFOXVLF
SUHVHQFH RI ORZ LQFRPH RU PLQRULW\ SRSXODWLRQV LQ WKH &LW\ RI
(FRQRPLF -XVWLFH 6FUHHQLQJ 7RRO &-(67 &(4 WKHUH DUH QR GL
ZLWKLQ &DPSEHOO &RXQW\

BURSRVHG $FWLRQ ,PSDFW

7KH 3URMHFW ZRXOG EH VLWHG LQ D UXUDO XQGHYHORSHG SRUWLRQ |
IURP WKH &LW\ RI *LOOHWWH 7KH FORVHVW RFFXSLHG VWUXFWXUH D

PLOHV IURP WKH VLWH VSHFLILFDOO\ WKH SLSHOLQH FRUULGRU $\
DERDO\WWHYV WKH SURSRVHG 3URMHFW LV QRW H[SHFWHG WR KDYH VLJQL
UHVRXUFH LQFOXGLQJ DLU TXDOLW\ ZDWHU TXDOLW\ RU KXPDQ KHDO\
SURSRVHG 3URMHFW ZRXOG EH FRPSDWLEOH ZLWK WKH H[LVWLQJ LQG X
*LYHQ WKH GLVWDQFH RI WKH SURSRVHG 3URMHFW ORFDWLRQ ITURP *LC
ORZ WR QHJOLJLEOH OHYHO RI DGYHUVH LPSDFWV IURP FRQVWUXFWLR
SURMHFW DUHD QR GLVSURSRUWLRQDWH DGYHUVH LPSDFWV RQ ORZ L(
DOQWLFLSDWHG 7KH SURMHFW ZRXOG KDYH QR HIIHFW RQ GLVDGYDQWI

+LVWRULFDO DQG &XOWXUDO 5HVRXUFHYV

$IIHFWHG (QYLURQPHQW
7KH 3URMHFW LV LQ DUHD WKDW KDV EHHQ KHDYLO\ GLVWXUEHG E\ FRE
VXEMHFW WR QXPHURXV FXOWXUDO UHVRXUFHV DQG KLVWRULF SURSHL
FRPSOHWHG $ VHDUFK ZDV FRQGXFWHG WKURXJK WKH :\RPLQJ 6WDWH
'<6+32 :\R7UDFN DSSOLFDWLRQ WR LGHQWLI\ SUHYLRXVO\ GRFXPHQW}
FXOWXUDO UHVRXUFH VWXGLHV LQ WKH SURSRVHG 3URMHFW DUHD 0D
SUHKLVWRULF OLWKLF VFDWWHUV RI XQNQRZQ DJH RU FXOWXUDO DIILC
FXOWXUDO PDWHULDOV WKRXJK WKHVH WHQG WR EH VSDUVH DQG LQR
DORQJ ULGJH WRSV DQG DUHDV QHDU ODUJH DQG UHOLDEOH ZDWHU VR
FDLUQV DQG VWRQH FLUFOHV WKRXJK WKHVH DUH OHVV FRPPRQ QHDU

+LVWRULF UHVRXUFHY LQ WKH DUHD DOPRVW H[FOXVLYHO\ GDWH WR W
7KHVH DUH GRPLQDWHG E\ GHEULY VFDWWHUV WKRXJK KRPHVWHDGV D
XVXDOO\ 1DWLRQDO 5HJLVWHU RI +LVWRULF 30DFHV 15+3 HOLJLEOH

FRPPRQ LQFOXGLQJ WUDLOV UDLOURDGY DQG KLJKZD\V 7TKHVH RIWH
WKH UHJLRQ DQG E\ DQG ODUJH DUH FRQVLGHUHG HOLJLEOH XQGHU &
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.QRZQ UHVRXUFH GHQVLW\ ZLWKLQ DQG DGMDFHQW WR WKH 3URMHFW I
DERXW ILYH VLWHY SHU VTXDUH PLOH 7KH DUHD KDV EHHQ VXEMHFWH
VLWH GHQVLW\ LV DFFXUDWHO\ UHIOHFWHG $FFRUGLQJ WR :\R7UDEFN
DQG ORVW ZHUH UHODWHG WR FRDO PLQH GHYHORSPHQW DQG
ODUJH VZDWKYV ZHUH DOVR VXUYH\HG LQ WKH V IRU FRDO EHG PHWK
SURMHFWY DUH RYHU \HDUV ROG DQG QR ORQJHU TXDOLI\ DV DGHTXE

5HFRUGHG VLWHYVY ORFDWHG QHDU WKH 3URMHFW DUHD LQFOXGH SUHKL
KLVWRULF PDWHULDO VFDWWHUYV +LVWRULF UDQFKHYVY DQG SUHKLVWR
2WKHU UHVRXUFHV ZLWKLQ WKH YLFLQLW\ LQFOXGH KLVWRULF URDG L (
UXUDO VFKRROKRXVHYV 6HYHUDO UHVRXUFHV ZHUH SUHYLRXVO\ GHWH
ZKLFK DUH SUHKLVWRULF OLWKLF VFDWWHUYV

BURSRVHG $FWLRQ ,PSDFW
6HFWLRQ Rl WKH 1+3%$ UHTXLUHVY FRQVXOWDWLRQ ZLWK WKH 6WDWH
7KH :<6+32 ZDV FRQVXOWHG RQ WKH SRWHQWLDO IRU FXOWXUDO UHVR?
‘XH WR SUHYLRXV GLVWXUEDQFH IURP FRXQW\ URDGV KLJKZD\V FRDO
GHYHORSPHQW WKH SURSRVHG VXEVXUIDFH SLSHOLQH DQG LQMHFWLR
XQGLVFRYHUHG FXOWXUDO UHVRXUFHYV $ &0DVYV FXOWXUDO UHVRXU]I
ZLWK 6HFWLRQ RI WKH 1+3$ DQG GHWHUPLQHG WKDW WKH SURSRVHC
LOQWHUVHFW VHYHUDO FXOWXUDO UHVRXUFHV 7KH PDMRULW\ RI KLVW|
UHSUHVHQW KRPHVWHDGLQJ DQG UDQFKLQJ DFWLYLWLHYV GDWLQJ IURP
UHSUHVHQW DQ H[SORVLRQ LQ KRPHVWHDGLQJ WKDW RFFXUUHG LQ WK

6HYHUDO RI WKHVH ZHUH GHWHUPLQHG LQHOLJLEOH IRU WKH 15+
+RZHYHU WKH %ODFN DQG <HOORZ 7UDLO ZKLFK zZDV RQH RI WKH ILUYV
FRXQWU\ ZDV GHWHUPLQHG HOLJLEOH IRU WKH 15+3 XQGHU &ULWHULD
SURYLGHV D KLVWRULFDOO\ VLIJQLILFDQW H[DPSOH RI HDUO\ WUDQVSR!
UHFRUGLQJY KDYH SURYLGHG DQ H[KDXVWLYH KLVWRU\ RI WKH WUDLO

7KH SURSRVHG VXEVXUIDFH SLSHOLQH DOLJQPHQW SRWHQWLDOO\ FUR\
SODFHV WKHUHIRUH WKH 3URMHFW KDV D SRWHQWLDO WR SK\VLFDOO
SBURMHFW SURSRVHV WR RSWLPL]H XVH RI H[LVWLQJ 52: WR DYRLG DQ\
XVH RI 52: RU GHVLJQ FDQQRW DYRLG WKH WUDLO WKHQ +'' DQG RU WI
HPSOR\HG WR DYRLG DOO LPSDFWV WR WKH WUDLO ,QVWDOODWLRQ R
wubDLO LQ WKHVH DUHDV DQG WKH GHYHORSPHQW RI WKH SLSHOLQH Z
7KH :<6+32 FRQFXUUHG WKDW QR KLVWRULF SURSHUWLHYV ZRXOG EH DG

2SHUDWLRQ DQG PDLQWHQDQFH RI WKH 3UR FBI$W X3JLHS HEIDALLQCH. W O P.DQ PUH
DGGLWLRQDO H[FDYDWLRQ WR FRQGXFW UHSDLU ZRUN EXW QR GLVWX!
E\ KLVWRULF PLQLQJ DFWLYLWLHYV DUH SURSRVHG 2SHUDWLRQ DQG PI
DQQXDO GDWD FROOHFWLRQ IRU WKH RQJRLQJ 09% VWXG\ WR PHDVXUH
VSDFH LPSDFWHG E\ LQMMFIWLURQ RII ®EH 09$ VWXG\ DV GHVFULEHG LQ 6
'"HVFULSWLRQ WKXPSHU WUXFNV ZRXOG EH GULYHQ RYHU WKH SUHVVX
HDFK LQMHFWLRQ VLWH LQ D [ PLOH JULG SDWWHUQ HYHU\ \HDUV Wk
3URMHFW DQG JLJ ]DJ DW IRRW LQWHUYDOV 3ULRU WR XWLOL]DWL!
VSHFLDOLVWY DQG DJHQFLHVY ZRXOG LGHQWLI\ DYRLGDQFH DUHDV RU [

"HFHPEHU



\RPLQJ &DUERQ63)( ‘"UDIW (QYLURQPHQWDO $

ZRXOG EH DYRLGHG GXULQJ WKH 09% VWXG\ WR PLQLPL]H LPSDFWV WR
HQYLURQPHQWDO UHVRXUFHYV BULRU WR WKH %/0V DXWKRUL]DWLRQ
%/0 DGPLQLVWHUHG ODQGYVY FXOWXUDO UHVRXUFH VXUYH\V ZRXOG EH 1
PHDVXUHVY RU RWKHU PLWLIJDWLRQ PHDVXUHYVY ZRXOG EH WDNHQ

2Q YHEUXDU\ WKH :\RPLQJ /HIJLVODWXUH SDVVHG :6 $UFKDH
6LWHYV 7KH 6WDWXWH UHTXLUHV WKDW DUFKDHRORJLFDO KXPDQ UHPD
ODQGV LQ :\RPLQJ EH UHFRYHUHG E\ WKH 6WDWH $UFKDHRORJLVW HQ\
SURPSW GLVLQWHUPHQW $V SDUW RI WKH 6WDWXWH SURWRFROV RXYV
DQEQDO\VLV DQG UHLQWHUPHQW ZHUH GHYHORSHG WKURXJK FRQVXOWD\
I1RUWKHUQ $UDSDKR :\RPLQJTV &RURQHUTY DVVRFLDWLRQ 6WDWH $UF
SBUHVHUYDWLRQ 2IILFHU DQG PHPEHUV RI WKH :\RPLQJ 6WDWH /HJLVOD
GLVFRYHUHG GXULQJ FRQVWUXFWLRQ ZRUN LQ WKH DUHD VKRXOG KDO
EH FRQWDFWHGUPIBRFWRHRU &RQVXOWDWLRQ S5HSDWULDWLRQ DQG 5A
2ULJILQDWLQJ I URP 6WDWH DQG S3ULYDWH /DQGV LQ 1R®PHIRI DV 5HTXLUI
VKDOO EH LPSOHPHQWHG ,Q DGGLWLRQ WKH '2( DQG :<6+32 VWDII VK
PDWHULDOV VKRXOG EH HYDOXDWHG E\ DQ DUFKDHRORJLVW RU KLVWRI
L, QWHULRUTY S3URIHVVLRQDO 4XDOLILFDWLRQ 6WDQGDUGYV JHGHUDO ¢

+XPDQ +HDOWK DQG 6DIHW\

$IIHFWHG (QYLURQPHQW

7KH DIIHFWHG HQYLURQPHQW IRU KHDOWK DQG VDIHW\ LQFOXGHV WKH
RSHUDWLRQV SHUVRQQHO %(3& HPSOR\HHY DW WKH ')6 DQG PHPEHUYV
H[SRVHG WR KHDOWK DQG VDIHW\ LPSDFWV Rl WKH SURSRVHG 3URMHFV
SRZHU SODQW ZLWK LQGXVWULDO DFWLYLWLHV RFFXUULQJ KRXUV D
DQG VDIHW\ DUH JRYHUQHG E\ WKH 26+$ UHIJXODWLRQV &XUUHQW DFW
E\ SROLFLHY DQG SURFHGXUHV RI %(3& 7KHVH SROLFLHV UHTXLUH DO
VDIHW\ VWDQGDUGY WKDW %(3& HPSOR\HHV IROORZ

7KH SBURMHFW LV ORFDWHG LQ D UXUDO DUHD DSSUR[LPDWHO\ PLOH)
UHVLGHQFH DSSUR[LPDWHO\ PLOHV IURP ")6 PLOHVY IURP WKH QHDI
IURP WKH SLSHOLQH FRUULGRU 5DZKLGH (OHPHQWDU\ 6FKRRO LV DSSL
VHIPHQW RI WKH SLSHOLQH FRUULGRU DSSUR[LPDWHO\ PLOHV IURP
DSSUR[LPDWHO\ PLOHV IURP ')6 1RUWKHDVW :\RPLQJ 5HIJLRQDO $LUS
IURP WKH QHDUHVW VHJPHQW RI WKH SLSHOLQH FRUULGRU DSSURI[LPD
LQMHFWLRQ VLWH DQG DSSUR[LPDWHO\ PLOHV IURP ")6

BURSRVHG $FWLRQ ,PSDFW
7KH 3BURMHFW DQG WKH RKOGBYKOXOYRIDE3ERVLWLYH HIITHFW RQ FOLPDWH F|
QXPEHU RI EHQHILWY WR KXPDQ KHDOWK DQG VDIHW\ +XPDQ SRSXODYV
XQSUHGLFWDEOH ZHDWKHU SDWWHUQV ZKLFK FDQ UHVXOW LQ KHDW Z
,QGLUHFWO\ KXPDQ KHDOWK PD\ EH GDPDJHG E\ HFRORJLFDO GLVUXSW
LQFOXGLQJ FURS IDLOXUHY DQG VKLIWLQJ SDWWHUQV RI GLVHDVH YHF
DV WKH GLVSODFHPHQW RI FRPPXQLWLHV ,3&& $GGLWLRQDOO\ U
FDUERQ FDSWXUH WHFKQRORJLHYVY VSHFLILFDOO\ DPLQH EDVHG FDUERC(
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EHQHILWY IURP UHGXFLQJ DLU [SRQ OXR\G DB@W\K H Qi CBHELHILWY LQFOXGH
UHGXFWLRQ LQ DGXOW DQG LQIDQW DLOPHQWY DQG DVWKPD UHODWHG

&RQVWUXFWLRQ DQG RSHUDWLRQ RI WKH 3URMHFW ZRXOG UHVXOW LQ
LPSDFWV WR ZRUNHUV DW WKH 3URMHFW VLWH ZRUNHUV DW WKH ')6 L
2FFXSDWLRQDO KD]DUGYV UHODWHG WR 3URMHFW FRQVWUXFWLRQ DQG
HQFRXQWHUHG RQ FRQVWUXFWLRQ RU LQGXVWULDO VLWHV LQFOXGLQ
LQ DZNZDUG SRVLWLRQV H[SRVXUH WR SDLQWYV VROYHQWVY RU RWKHL
XOWUDYLROHW UDGLDWLRQ XVH Rl KDQG WRROV SRZHU WRROV DQG |
WRROV DQG HTXLSPHQW VOLS WULS DQG IDOO KD]DUGV DPELHQW QR
KD]DUGV &RQVWUXFWLRQ DQG RSHUDWLRQ DFWLYLWLHV IRU WKH 3URN
ZLWK DSSOLFDEOH KHDOWK DQG VDIHW\ UHJXODWLRQV DQG JXLGHOLQF
UHJXODWLRQYV

2SHUDWLRQV Rl WKH 3URMHFW FRXOG LQYROYH WKH XVH RD SWDIDHGR X\
LV VHOHFWHG LQFOXGLQJ DPLQH EDVHG VROYHQW DQG VRGLXP K\GUR|
VROYHQW ZRXOG EH XVHG DV D SURFHVR P QKKK S\RRZ F D SSVDXOWDHV W& M H8. 2D V
ZRXOG LQYROYH WKH WUDQVSRUW DQG RQVLWH VWRUDJH RI IUHVK XQ
DERYH JURXQG VWRUDJH WDQNV :KLOH DPLQH LWVHOI LV QRW FRQVLC
XQLQWHQWLRQDO HPLVVLRQV RI DPLQHV LQWR WKH DWPRVSKHUH FDQ
HITHFWV LQFOXGLQJ WKH IRUPDWLRQ RI DHURVRO SDUWLFOHV WKDW FI
$GGLWLRQDOO\ WKH ZDVWH IURP VSHQW DPLQH VROYHQW LV FRQVLGH
KDQGOLQJ RI IUHVK DQG VSHQW DPLQH VROYHQW ZRXOG EH FRQGXFWH
JXLGDQFH GHYHORSHG E\ %(3&

7KH WUDQVSRUWDWLRQ RI KD]DUGRKY PBWHODWIODE EQ WEXG'HFD EIWPHQV
7TUDQVSRUWDWLRQTYV 3+06% SXUVXDQW WR WKH +D]DUGRXV /LTXLG 3LSt
7TKHUHIRUH &)5 TUDQVSRUWDWLRQ RI +D]J]DUGRXV /LTXLGV E\ 3LSl
FRQVWUXFWLRQ DQG RSHUDWLRQ RI WKH SLSHOLQH '\RPLQJ KDV DFFF}
Rl +/368 UHTXLUHPHQWY DQG KDV REWDLQHG &HUWLILFDWLRQ SXUVXDC
+/36$%$ UHTXLUHPHQWY :\RPLQJYV 'HSDUWPHQW RI 7TUDQVSRUWDWLRQ PI
UHTXLUHPHQWY IRU KD]J]DUGRXV OLTXLG SLSHOLQHV IDFLOLWLHV ZLWKL

&2 ZRXOG EH WUDQVSRUWHG WR ILYH LOQMHFWLRQ VLWHY DQG LQMHFW|
ZKLFK UHTXLUHY DQ 8,& &4DUERQ 6HTXHVWUDWLRQ &0ODVYV 9, SBHUPLW LV
'LYLVLRQ ZKR KDV EHHQ GHOHJDWHG SULPDF\ IRU DGPLQLVWHULQJ WK
E\ WKH 86 (3% &ODVV 9, ZHOOV DUH VXEMHFW WR H[WHQVLYH VLWH Fl
HQVXUH DSSURSULDWH VLWLQJ FRQVWUXFWLRQ DQG RSHUDWLRQ RI W
GHVLIQHG WR SURWHFW XQGHUJURXQG VRXUFHV RI GULQNLQJ ZDWHU I
ZLWK @ADNDJH RU UHOHDVH &RPSOLDQFH ZLWK &0ODVYV 9, SHUPLW UHT
PRQLWRULQJ DQG WHVWLQJ RI WKH ZHOOV ZRXOG PLQLPL]H SRWHQWLD
DVVRFLDWHG ZLWK XQ@MHIFUWRDRYIG PG ORQJ WHUP VWRUDJH PLQLPL]LC
KXPDQ KHDOWK DQG VDIHWN DV D UHVXOW RI 3URMHFW LPSOHPHQWDWL
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6ROLG DQG +D]DUGRXV :DVWH

$IIHFWHG (QYLURQPHQW

3RUWLRQV Rl WKH 3URMHFW DUH ORFDWHG ZLWKLQ WKH H[LVWLQJ ')6 C
%(3& ZLWK WKH SLSHOLQH DOLJQPHQW ORFDWHG ZLWKLQ RWKHU SULY
35% 6RXUFHV RI KD]JDUGRXV DQG VROLG ZDVWHV ZLWKLQ WKH 35% LQF
KDJDUGRXV VXEVWDQFHV SHWUROHXP SURGXFWV DQG VROLG ZDVWH [
H[SORUDWLRQ RLO DQG JDV GHYHORSPHQW %16) UDLO OLQHV XWLOL"
DJULFXOWXUDO DFWLYLWLHY 7KH ')6 JHQHUDWHY VROLG DQG KD]DUGH
LQFOXGLQJ FRDO FRPEXVWLRQ VROLGY VSHQW VROYHQWY ZDVWH RLO
RWKHU VROLG DQG KD]J]DUGRXV ZDVWHV DVVRFLDWHG ZLWK FRDO FRPE)
$00 ZDVWHV SURGXFHG E\ RSHUDWLRQV DW ')6 DUH PDQDJHG LQ DFFRL
3URJUDP DQG LQ DFFRUGDQFH ZLWK DSSOLFDEOH VWDWH DQG ORFDO V
OXQLFLSDO VROLG ZDVWH IURP ')6 LV WUDQVSRUWHG RIl VLWH WR ORFI
GLVSRVDO :DVWH RLO VSHQW VROYHQWY DQG RWKHU VROLG DQG KD
IRU GLVSRVDO WR OLFHQVHG WUHDWPHQW DQG GLVSRVDO IDFLOLWLHYV
&RXQW\ /DQGILOO RXWVLGH Rl *LOOHWWH ORFDWHG DORQJ 65

BURSRVHG $FWLRQ ,PSDFW

&RQVWUXFWLRQ

&RQVWUXFWLRQ RI WKH 3URMHFW ZRXOG JHQHUDWH VROLG ZDVWHV LQ
GHEULV IURP VLWH FOHDULQJ DQG JUDGLQJ SLSHOLQH FRUULGRU DQG
FRQVWUXFWLRQ :DVWH RLOV VSHQW VROYHQWY DQG RWKHU VROLG Z
FRQVWUXFWLRQ DFWLYLWLHY 6ROLG DQG KD]J]DUGRXV ZDVWHV JHQHUL
EH PDQDJHG E\ %(3& DQG WKH FRQVWUXFWLRQ FRQWUDFWRU DQG ZRXC
DW OLFHQVHG IDFLOLWLHY IROORZLQJ VWDWH DQG ORFDO JXLGHOLQHYV
JHQHUDWHG GXULQJ FRQVWUXFWLRQ ZRXOG EH WUDQVSRUWHG WR WKFE
FRQVWUXFWLRQ RI WKH LOQMHFWLRQ ZHOOV ZRXOG EH KDQGOHG XVLQJ
PXG ZRXOG EH FRQWDLQHG VWRUHG DQG GLVSRVHG RI IROORZLQJ %¢(:
PDQDJHPHQW SURFHGXUHYV

7KH 075 RU DPLQH FDUERQ FDSWXUH SODQW ZRXOG EH FRQVWUXFWHG
DQG ZRXOG UHTXLUH WKH XVH RI FRQVWUXFWLRQ OLTXLGY DQG VROYH
SHWUROHXP DQG RWKHU IXHOV DPLQH VROYHQW JOXHV DQG RWKHU L

&RQVWUXFWLRQ RI WKH 3URMHFW ZRXOG KDYH WKH SRWHQWLDO WR JH
RU OHDNV RI YHKLFOH IXHOV DQG FDUERQ FDSWXUH IDFLOLW\ FRQVWU;
EH DGGUHVVHG IROORZLQJ JXLGDQFH RXWOLQHG LQ WKH VLWH VSHFLIL
+D]DUGRXV PDWHULDOV VSLOOV GXULQJ FRQVWUXFWLRQ ZRXOG EH UHS?
JXLGHOLQHYV $00 VROLG ZDVWHY SURGXFHG GXULQJ SURMHFW FRQVW
%(3& ')6 VROLG DQG KD]DUGRXV ZDVWH PDQDJHPHQW SURFHGXUHV PLC
VROLG DQG KD]J]DUGRXV ZDVWH SURGXFHG E\ 3URMHFW FRQVWUXFWLRQ

2SHUDWLRQ DQG ODLQWHQDQFH
2 0 Rl WKH 3URMHFW ZRX0OG JHQHUDWH VROLG DQG KD]JDUGRXV ZDVWHV
RSHUDWH IROORZLQJ %(3& VROLG DQG KD]J]DUGRXV ZDVWH GLVSRVDO JX
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BURMHFW ')6 RSHUDWLRQV ZRXOG UHOHDVH OHVYV IOXH JDV LQWR WKH
IOXH JDV DQG RWKHU FDUERQ FRPEXVWLRQ JDVHV LQWR WKH QHZO\ FR
SURFHVVLQJ 'XULQJ WKH FDUERQVFDIS 3YDXWHWIHER FHR/FY R&2KHU JDVHV LQ
1 DQG 627KH &RXOG EH GLUHFWHG WKURXJK WKH B3URMHFW SLSHOLQH
ILYH LQMHFWLRQ VLWHY DQG SXPSHG LQWR VXEVXUIDFH SRUH VSDFH W
ZRXOG FRQWLQXH WR EH UHOHDVHG LQWR WKH DWPRVSKHUH LQ DFFRU
UHIJXODWLRQV DQG RU WKUHVKROGYV

2SHUDWLRQ RI WKH 3BURMHFW ZRXOG LQYROYH WKH XVH RI DFWLYDWHG
FRQWDPLQDQWY DQG GLVVROYHG RU HPXOVLILHG KLIJK PROHFXODU RU/
FDUERQ ZRXOG EH VWRUHG RQ VLWH DQG GLVSRVHG RI IROORZLQJ % (3.
PDQDJHPHQW SURFHGXUHYV 6SHQW DFWLYDWHG FDUERQ ZRXOG EH UH;
HOHFWULFLW\ JHQHUDWLRQ

7KH 86 (3% KDV FRQGLWLRQDMNWOHB PO KWGRHFGKEZIDUGRXY ZDVWH PDQDJHP
XQGHU 5HVRXUFH &RQVHUYDWLRQ DQG 5HFRYHU\ I$\F WD 5&5%U H S UIRIRLPG H (
HPLVVLRQ VRXUFHV H J IOXH JDV DQG LQMHFWHG LQWR 8,& &0DVYV 9
LOQMHFWLRQ ZHOOV DQG LOQMHFWLRQ VLWHY ZRXOG EH SHUPLWWHG DV
&2 LQMHFWLRQ DFWLYLW\ ZRXOG EH FRYHUHG E\ WWIUHPR QRXWIGRBID O F
PRQLWRUHG IRU LPSXULWLHYVY WKDW PLJKW UHQGHU WKH LQMHFWDWH D
FRQGLWLRQV RI WKH 8,& SHUPLWYV $GGLWLRQDO VROLG DQG KD]DUGR:
FDUERQ FDSWXUH SODQW ZRXOG EH GHSHQGHQW RQ ZKLFK FDUERQ FD{
SURMHFW $QWLFLSDWHG ZDVWH JHQHUDWLRQ IRU HDFK WHFKQRORJ\ |
VXEVHFWLRQV

075 EDUERQ &DSWXUH 30DQW

7KH 3URMHFW 075 &DUERQ &DSWXUH 30DQW FRPSRQHQW ZRXOG XWLOL
ILOWUDWLRQ RI WKH FDSWXUHI®R UOVHE YV XWHR) WWWROD YWHSKDIW DQG LQMH
VXEVXUIDFH SRUH VSDFH 7KH SURFHVY ZRXOG SURGXFH ZDVWHZDWHU
7KH DVK DQG RWKHU SDUWLFXODWHY ZRXOG EH ILOWHUHG RXW RI WKH
UHWXUQHG WR WKH DSSUR[LPDWHO\ DFUH UHWHQWLRQ SRQG )LOWH!
WKH FDUERQ FDSWXUH SURFHVV UHGXFLQJ 075 FDUERQ FDSWXUH SOD ¢
RLO ILOWHUV DQG VSHQW PHPEUDQHYV XWLOL]JHG IRU WKH FDUERQ FDS¢
UHSODFHPHQW IROORZLQJ PDQXIDFWXUHU JXLGHOLQHYV 6SHQW PHPEU
WKH PDQXIDFWXUHU XSRQ UHSODFHPHQW IRU SURSHU GLVSRVDO 1R D
ZRXOG EH SURGXFHG IURP 2 0 RI WKH 075 &DUERQ &DSWXUH 30DQW

SPLQH &DUERQ &DSWXUH 30DQW

7KH SURMHFW $PLQH &DUERQ &DSWXUH 30DQW FRPSRQHQW ZRXOG UHT
RWKHU SURFHVY PDWHBDBWWYXURUS WKHH& 2/ 7KH XVH RI DPLQH VROYHQWV
PDWHULDOV ZRXOG UHVXOW LQ WKH JHQHUDWLRQ RI VROLG DQG KD]DU
FDUERQ FDSWXUH SODQW ZKHUH DPLQH VROYHQW ZRXOG EH GHOLYHU|
FRPPHQFHPHQW RI RSHUDWLRQ TKURXJKRXW WKH DQWLFLSDWHG \H
VROYHQW ZRXOG EH UHTXLUHG WR FRQWLQXH RSHUDWLRQV DW WKH FD
EH FROOHFWHG DQG VWRUHG LQ DQ DERYHJURXQG VWRUDJH WDQN $67
5HPRYDO DQG GLVSRVDO RI WKH VSHQW VROYHQW ZRXOG IROORZ %(3&
DQG EH FRQGXFWHG EV\ D YHQGRU WR D OLFHQVHG KD]DUGRXV ZDVWH G
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,W LV DQWLFLSDWHG WKDW WKH 3URMHFW ZRXOG EH FDWHJRUL]JHG DV
JHQHUDWRU EDVHG RQ WKH W\SHV DQG TXDQWLWLHYV RI KDJ]DUGRXV ZD'
URMHFW RSHUDWLRQV W LV DQWLFLSDWHG WKDW WKH 3URMHFW ZRX
ZDVWH JHQHUDWRU QXPEHU IURP WKH :'(4V 6ROLG +D]DUGRXV :DVWH
RSHUDWH XQGHU % (3&TV ')6 KDJDUGRXV ZDVWH JHQHUDWRU QXPEHU 5
DUH UHTXLUHG WR UHPRYH KD]J]DUGRXV ZDVWH IURP WKH VLWH ZLWKLQ
JHQHUDWLRQ , W LV DQWLFLSDWHG WKDW WKH 3URMHFW ZRXOG TXDOL
UHJXODWLRQ &)5 VXESDUW / bQG PD\ EH FDWHJRUL]HG DV D VPDO
D ODUJH TXDQWLW\ JHQHUDWRU E\ WKH :'(4

$V SDUW Rl WKH FDUERQ FDSWXUH SURFHVYV ILOWHU FDUWULGJHV ZRX
SURFHVV WR UHPRYH SDUWLFXODWH PDWWHU IURP WKH DPLQH VROYHQ
ILOWHU FDUWULGJHY ZRXOG EH PLQLPL]JHG WKURXJK WKH GHVLJQ DQG
ZLWK DQ HVWLPDWHG OLIH RI VL[ PRQWKY SHU ILOWHU FDUWULGJH 21
VSHQW ILOWHU FDUWULGJHY ZRXOG EH FRQGXFWHG E\' D YHQGRU WR C
WUHDWPHQW DQG GLVSRVDO IDFLOLW\

21l VLWH GLVSRVDO ORFDWLRQV DQG YHQGRUV IRU RIl VLWH WUDQVSRIL
XVHG IROORZLQJ RQJRLQJ SURFHGXUHYVY XVHG DW %(3&TV ')6 LQ DFFRUC
KDJ]DUGRXV ZDVWH GLVSRVDO SURFHGXUHV 6ROLG DQG KD]J]DUGRXV ZD
BURMHFW ZRXOG QRW H[FHHG FXUUHQW RU DQWLFLSDWHG FDSDFLWLH)V
KD]DUGRXV ZDVWH GLVSRVDO IDFLOLWLHY 3URGXFWLRQ RI VROLG DQG
FRPSDUDEOH WR VROLG DQG KD]DUGRXV ZDVWH SURGXFWLRQ DW WKH |
VLIQLILFDQWO\ LQFUHDVH YROXPHV RI ZDVWH PDWHULDOYV

5HVRXUFH $UHDV 'LVPLVVHG IURP )XUWKHU 5HYLHZ

,QIUDVWUXFWXUH DQG 8WLOLWLHYV
7KH 3URMHFW LV ORFDWHG DGMDFHQW WR DQG ZLWKLQ WKH H[LVWLQ
JRUN OLQH LV UDWHG DW 0: R HOHFWULFLW\ % (3& 7KH 3URMH I
DGGUHVV *+* HPLVVLRQV IURP WKH ')6 DV SDUW RI WKH FXUUHQW HOHF
SLSHOLQH ZRXOG EH FRQVWUXFWHG ZLWKLQ DQ HVWDEOLVKHG % (3& 52
LQIUDVWUXFWXUH DQG XWLOLWLHY ZLWKLQ WKH 3URMHFW DUHD ZRXOCG

7TUDQVSRUWDWLRQ
7KH 3URMHFW LV ORFDWHG QRUWK RI *LOOHWWH :\RPLQJ DQG RXWVLC
&RUULGRU 6\WWHP :<'27 1R VFHQLF E\ZD\V RU KHDYLO\ WUDIILFN
ORFDWHG LQ SUR[LPLW\ WR WKH 3URMHFW ZKLFK ZRXOG LQFUHDVH YHEK
&ERQVWUXFWLRQ RI WKH 3URMHFW ZRXOG QRW LPSDFW WUDIILF IORZ RL
ODQH RU URDG FORVXUHYV $V WKH 3URMHFW ZRXOG QRW LPSDFW WUD!
WUDQVSRUWDWLRQ RU WUDIILF SDWWHUQV ZLWKLQ WKH 3URMHFW DUH

1RLVH
7KH 3URMHFW SLSHOLQH DOLJQPHQW LV ORFDWHG DSSUR[LPDWHO\ F
VHQVLWLYH UHFHSWRU 5DZKLGH (OHPHQWDU\ 6FKRRO &RQVWUXFWLR
WR WKH HDVWHUQ VLGH RI +:< DQG WKH QRUWKHUQ VLGH RI 65
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FRPPXWHUVY DQG ZRXOG QRW SHUPDQHQWO\ LPSDFW RSHUDWLRQV DW &
RWKHU VHQVLWLYH UHFHSWRUVY DUH ORFDWHG ZLWKLQ PLOH RI WKH 3
FRQVWUXFWLRQ WR PDLQWDLQ SLSHOLQH LQWHJULW\ EXW ZRXOG QRW
VRXQG RI GDLO\ YHKLFOH WUDIILF RQ +:< 7TKHUHIRUH QR LPSDFW
SURMHFW QRLVH ZRXOG EH DQWLFLSDWHG WR RFFXU

9LVXDO 5HVRXUFHV

7KH SURMHFW LV ORFDWHG ZLWKLQ WKH 35% LQ DQ DUHD FKDUDFWHUL
SURMHFW SLSHOLQH DOLJQPHQW ZRXOG EH FRQVWUXFWHG VXEVXUIDFH
FRPSOHWLRQ RI FRQVWUXFWLRQ 7KH FDUERQ FDSWXUH SODQW ZRXOC
'Y6 DQG ZRXOG UHPDLQ FRQVLVWHQW ZLWK WKH FKDUDFWHU RI WKH HII
ORFDWLRQV ZRXOG JHQHUDOO\ EH ORFDWHG DZD\ IURP SXEOLF YLHZ TC
DQG 35% ZRXOG EH ORFDWHG DGMDFHQW WR +:< SUR[LPDWH WR S
$V WKH 3URMHFW ZRXOG UHPDLQ LQ FKDUDFWHU ZLWK WKH H[LVWLQJ Y
ZRXOG RFFXU

,ZUUHYHUVLEOH DQG ,UUHWULHYDEOH &RPPLWPHQW RI 5HVRXUFHYV
6HFWLRQ & RI 1(3%$ DQG 6HFWLRQ RI WKH &(4 UHJXODWLRQV
UHTXLUH WKDW WKH GLVFXVVLRQ RI HQYLURQPHQWDO FRQVHTXHQFHYV
LUUHWULHYDEOH FRPPLWPHQW RI UHVRXUFHY EHFDXVH RI LPSOHPHQW|

&RQVWUXFWLRQ RI WKH 3BURMHFW SLSHOLQH FRPSRQHQW ZRXOG KDYH
LUUHYHUVLEOH HIIHFWV RQ YHIJHWDWLRQ ZLOGOLIH DTXDWLF UHVRXU
&RQVWUXFWLRQ RI LQMHFWHRRSWKIWAHND PLQCEL WKHARK2DO G SRWHQWLDOO\ DI
DV ZHOO DV PLQHUDO DQG JHRORJLF UHVRXUFHV 2 0 RI WKGHWRURMH FW
VXEVXUIDFH SRUH VSDFH $V GLVFXVIMVHNGHEQ/ BRIGWHRO®@V FD RRRW GDPD
D GHOHWHULRXV HIIHFW RQ PLQHUDZRXQ GKMWYH QWD DOMNRWHGL&Z2 RYHU
Rl \HDUV FDXVLQJ DQ LUUHYHUVLEOH HIIHFW RQ SRUH VSDFH DYDLODE

8QDYRLGDEOH $GYHUVH ,PSDFWV
6HFWLRQ Rl1 1(3$ PDQGDWHY GLVFORVXUH RI DQ\ DGYHUVH RU HQYL
EH DYRLGHG VKRXOG WKH 3URMHFW EH LPSOHPHQWHG 7TKHVH DUH LPES
PLWLIJDWLRQ PHDVXUHYVY RU LPSDFWV WKDW ZRXOG UHPDLQ HYHQ DIWH
LPSOHPHQWHG ,PSOHPHQWLQJ WKLY 3URMHFW ZRXOG UHVXOW LQ XQTC
QDWXUDO UHVRXUFHV 7KHVH LPSDFWV DUH GHVFULEHG LQ GHWDLO L«
VHFWLRQ

&ERQVWUXFWLRQ DQG 2 0 RI WKH 3URMHFW ZRXOG UHVXOW LQ XQDYRLG
VRLO FRPSDFWLRQ DQG HURVLRQ WHPSRUDU\ ORVV RI YHIJHWDWHG FR'
UHVRXUFHVY UHGXFWLRQ RI DYDLODEOH VXEVXUIDFH SRUH VSDFH GLV!
RI ZLOGOLIH DQG SRWHQWLDO ORVV RI FXOWXUDO RU SDOHRQWRORJL|

&XPXODWLYH ,PSDFWYV
$V GHILQHG E\ WKH &(4 FXPXODWLYH HIIHFWYV DUH 3HIIHFWV RQ WKH H
LQFUHPHQWDO HIIHFWV RI WKH >3URSRVHG@ $FWLRQ ZKHQ DGGHG WR
UHDVRQDEO\ IRUHVHHDEOH IXWXUH DFWLRQV UHJDUGOHVV RI ZKDW DJ
>LQGLYLGXDO@ SHUVRQ XQGHUWDNHY VXFK RWKHU DFWLRQV”™ > &)5
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LGHQWLILHY DQG FDSWXUHV WKH HITHFWV WKDW UHVXOW IURP WKH 33Ul
HITHFWV RI RWKHU DFWLRQV WDNHQ GXULQJ WKH GXUDWLRQ RI WKH 3U
SODFH &XPXODWLYH HIIHFWV PD\ EH DFFUXHG RYHU WLPH DQG RU LQ
HITHFWV IURP RWKHU DFWLYLWLHV LQ WKH DUHD &)5 WKHUHIF
PXOWLSOH VPDOOHU LPSDFWV VKRXOG DOVR EH FRQVLGHUHG 2YHUDO
GHILQLQJ WKH VFRSH RI WKH RWKHU DFWLRQV DQG WKHLU LQWHUUHOD
GHWHUPLQH LI WKH\ RYHUODS LQ VSDFH DQG WLPH

BURSRVHG $FWLRQ
7KH 1(3%$ DQG &(4 UHJXODWLRQV UHTXLUH WKH DQDO\VLV RI FXPXODWL'
BURSRVHG $FWLRQ RQ UHVRXUFHVY WKDW PD\ RIWHQ PDQLIHVW RQO\ DW
HITHFWV FDQ UHVXOW IURP LQGLYLGXDOO\ PLQRU EXW FROOHFWLYHO\
VDPH WLPH RYHU WLPH $V QRWHG DERYH FXPXODWLYH HIIHFWYV DUH
BURSRVHG $FWLRQ LV UHODWHG WR RWKHU DFWLRQV WKDW FRXOG RFF
WLPH JROORZLQJ WKLY DVVXPSWLRQ 7DEOH &XPXODWLYH $FWLY
LGHQWLILHY DGGLWLRQDO SURMHFWY DQG FRQVWUXFWLRQ DFWLYLWLH
$FWLRQ ZKLFK ZRXOG FRQWULEXWH WR FXPXODWLYH LPSDFWV RQ QDW
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7DEOH &XPXODWLYH $FWLYLWLHV ZLWKLQ PLOHV RI WKH 3URMHFW
3URMHH
"LVWD(
SURMHE BURMHFW 0DQDJLQ LHDUHVY 0] &XUUH( $SQWLFLSDWHG
LDPH 6XPPDU\ '"HVFULSW| /RFDWLR $JHQF\ R 3URMHF) "\ | 3URMH SURMHEFW
$FWLYLWLHV 3ULYDW &RPSRQH{ " " 6WDJH| &RPSOHWLRQ
&RPSDQ
.DZDVDNL| '"HPRQVWUDWLRQ R| WKW JUDWHG,7HVW | &2 FDUERQ 8QGHU
+HDY\ &2 FDSWXUH WHFKQRGRIWHHUWORERMHG | FDSWXUH IDFLOLW\&RQVWUXFWLRQ
,QGXVWU Ll WK H 0: VFDOH DW ')6 ,QIUDVWUXFWXUH
S+, &2 $XWKRULW\
&DSWXUH
'"HPRQVWUDWLRQ
075 &R 'HPRQVWUDWLRQ R| 0QWHJUDWHGHVW | &2 FDUERQ 8QGHU
&DSWXUH| VIVWHP DELOLW)\ WR&MHISMWXU BRERMHG | FDSWXUH IDFLOLW\&RQVWUXFWLRQ
'"HPRQVWUBWMURG QW RIIWRP B2DW ')6 ,QIUDVWUXFWXUH
0: HTXLYDOHQW IOXH JDV $XWKRULW\
VWUHDP
075 )XOO 66W®B\ FRQGXFWHG|E)6075 RI 075 DQG | &2 FDUERQ JHHG VWXG\
JURQW (QG&2FDSWXUH IURP WKH IX0O0 6DUJHQW| FDSWXUH IDFLOLW\IRU
(QJLQHHULRXWSXW RI ')6 0: DW /XQG\ SHUFHQW
DQG 'HVLJQ SHUFHQW FDSWXUH FDSWXUH
)((" BWXGVHSHQGHQW XSRQ WKH RXWFRPH FRPSOHWHG
RI' D '2()2% 075 PD VXPPHU
DPHQG WKH VWXG\ |DVVXPLQJ
SHUFHQWD&MW XU H $PHQGHG
VWXG\ IRU
SHUFHQW
FDSWXUH QRW
\HW VWDUWHG
'"HQEXU\ | 'HYHORSPHQW RI D|&RUWK DQ[G'HQEXU\ | 3LSHOLQH 30DQQLQJ
6WRUDJH | VWRUDJH VLWH E\ 'HIRAXWKZHVVBHRYRXUFHBOLJQPHQW
5HVRXUFHYV )6
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*UHHQKRXVH *DVHV DQG &OLPDWH &KDQJH

&OLPDWH FKDQJH LV DQ LQKHUHQWO\ FXPXODWLYH HIIHFW FDXVHG E\ L
KXPDQ DFWLYLWLHY DQG QDWXUDO SURFHVVHV DURXQG WKH ZRUOG *
DWPRVSKHUH ZKLFK DEVRUE DQG HPLW UDGLDWLRQ WUDSSLQJ KHDW
LV NQRZQ DV WKH JUHHQKRXVH HIIHFW 7KH JUHHQKRXVH HIIHFW FDXV
DQRG WKHUHE\ FUHDWH FKDQJHV LQ WKH SODQHWTV FOLPDWH V\VWHPYV
DWPRVSKHUH BRH+ 12 DQG 2*+*V DUH RIWHQ TXDQWLILHG DQG DQDO\]
FRPPRQ XQLWHRXKIEYDOHQ@WYV Z&RKRLFK LV EDVHG RQ WKH JOREDO ZDUPLQJ
JUHHQKRXVH JDV VIIDLILHY WKH IXQFWLRQDOO\ HTXLYDOHQKAD WP R XQW
ZRXOG KDYH WKH HTXLYDOHQW JOREDO ZDUPLQJ LPSDFW

*+* HPLVVLRQV ZRXOG UHVXOW IURP FRQVWUXFWLRQ RI WKH 3URMHFW
&+ DQG21ZRXOG UHVXOW IURP GLHVHO IXHO DQG JDVROLQH FRQVXPSWI
HTXLSPHQW DQG YHKLFOHYV ,QGLUHFW *+* HPLVVLRQV ZRXOG UHVXOW
FDUERQ FDSWXUH SODQW DQG SLSHOLQH FRQVWUXFWLRQ

'XULQJ RSHUDWLRQV WKH FDUERQ FDSWXUH SODQW DQG SLSHOLQH RS
HPLVVLRQV LQF&XGRQG2&IJRP HOHFWULFLW\ FRQVXPSWLRQ DQG IXHO F
VXE ELWXPLQRXVY FRDO REWDLQHG IURP ")O (OHFWULFLW\ UHTXLUHG |
SURGXFHG E\ %(3&TV H[LVWLQJ ')6

7KH FDUERQ FDSWXUH SODQW LV GHVLIJIQHG WR FDSWXUH 2QFHPLVVLRC
LVRODWHG ZWKEBGEH WUDQVIHUUHG WKURXJK WKH QHZO\ FRQVWUXFWH
VXEVXUIDFH SRUH VSDFH DQG VHTXHVWHUHG LQGHHPQ VW IHRQ W IKUIRPH E\
WKH ')6 $00 RWKHU *+*V FDSWXUHG E\ WKH FDUERQ FDSWXUH SODQW
LOWR WKH ')6 DQG HPLWWHG LQWR WKH DWPRVSKHUH ,Q WRWDO WKH
GHFUHDVH LQ *+* HPLVVLRQV LQWR WKH DWPRVSKHUH DW ')6 DV IXUWK
&RVW RI &DUERQ VXEVHFWLRQ

$V FOLPDWH FKDQJH LV FRQVLGHUHG D FXPXODWLYH JOREDO SKHQRPH
VXFFHVVIXO VWUDWHJ\ WR DGGUHVY FOLPDWH FKDQJH PXVW UHVW RQ
HPLVVLRQV $V GLVFXVVHG LQ &KDSWHUYV DQG RI WKLV ($ WKH SXU:¢
RYHUDOO UHGXHWLRQLRQ¥2DQG PLG VFDOH WHVWLQJ RI &&6 SURFHVV L
FRQWLQXH WR UHGXFH *+* HPLVVLRQV

6RFLDO &RVW RI &DUERQ

7KH VRFLDO FRVW RI *+*V 6& *+* DUH PRQHWL]HG HVWLPDWHYV RI WKH
LQFUHPHQWDO LQFUHDVHY LQ *+* HDFK \HDU W LQFOXGHV WKH HVWL
LPSDFWYV LQFOXGLQJ EXW QRW OLPLWHG WR SXEOLF KHDOWK HIIHFWYV
SURSHUW\ GDPDJH IURP LQFUHDVHG IORRG ULVN QDWXUDO GLVDVWHU
FRQIOLFW HQYLURQPHQWDO PLJUDWLRQ DQG WKH YDOXH RI HFRV\VWI
*URXS RQ WKH 6RFLDO &RVW RI *UHHQKRXVH *DVHV >,:*@ 3XW VLI
PRQHWDU\ HYWLPDWH FDOFXODWHG E\ HDFK WRQ RI *+* WKDW LV UHOH
VLIQLILFDQW JOREDO PLWLIJDWLRQ HITRUWY WKHVH HVVHQWLDO UHVR
FRQVLGHUDEOH GDPDJH WR LQIUDVWUXFWXUH SURSHUW\ ODERU SURC
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FRPPXQLWLHYV %\ XVLQJ WKH 6& *+* DV D FRVW EHQHILW DQDO\VLV WR
WDNH DQ XQELDVHG DSSURDFK WR DFFRXQW IRU WKH FRVWYV RI *+*V ZK

JRU IHGHUDO DJHQFLHVY WKH EHVW FXUUHQWO\ DYDLODEOH HVWLPDWH
HVWLPDWHY RI WKH VR&+DDQ ERNW YY/HOSRRSHG EV WKH ,:* LQ DFFRUGDQFH

RQ WKH 6& *+* 6HOHFW HVWLPDWHY DUH SXEOLVKHG LQ WKH ,:*TV
,i DQG WKH FRPSOHWH VHW RI DQQXDO HVWLPDWHY DUH DYDLODE
DQG % XGJHWYV ZHEVLWH 7KH ,:*1V 6& *+* HVWLPDWHY DUH EDVHG RQ
*+* HPLVVLRQV DIIHFW JOREDO WHPSHUDWXUHY VHD OHYHO ULVH DQC
WKHVH FKDQJHV DIIHFW VRFLHW\ WKURXJK I|IRU H[DPSOH DJULFXOWXU
PRQHWDU\ HVYWLPDWHYV RI WKH PDUNHW DQG QRQPDUNHW YDOXHV RI W|
WKH PRGHOV LV WKH GLVFRXQW UDWH ZKLFK LV XVHG WR HVWLPDWH V
IXWXUH GDPDJHYVY DVVRFLDWHG ZLWK HPLVVLRQV LQ D SDUWLFXODU \HEL
IXWXUH EHQHILWY RU FRVWY DUH PRUH KHDYLO\ GLVFRXQWHG WKDQ Et
WKDW LV I XWXUH EHQHILWY RU FRVWY DUH D OHVV VLIQLILFDQW IDFW
VHW RI LQWHULP HVWLPDWHYV RI 6& *+* KDYH EHHQ GHYHORSHG XVLQJ "
UDWHYV SHUFHQW SHUFHQW DQG SHUFHQW [ :*

7KH FRPPHUFLDO VFPDUWERYD RRSWXUH V\VWHP LV GHVLIQHG WR FDSWX!
SHU GD\ $VVXPLQJ D SHUFHQWADQQXDO FDSDFLW\ IDFWRU WKLV HT
Rl &2FDSWXUHG SHU \HDU $V VXFK RYHU D \HDU RSHUDWLRQDO SHU
HISHFWHG WR UHVXOW LQ WKH VWRUDJH R WK®MW R ROPOA RW\KH U ZA0/MHRE H
HPLWWHG IURP ')6 ZKLFK LV DSSUR[LPDWHO\ HWKDWD DRXQWGWER WRHWW I
E\ SDVVHQJHU YHKLFOHY RYHU WKH VDPH RSHUDWLRQDO SHULRG
&2 HPLVVLRQVY EDVHOLQH DV UHSRUWHG LQ WKH SUHIHDVLELOLW\ VW X(
UHGXFWLRQ LQ IDRQYWDLB® @2 RI DSSUR[LPDWHO\ SHUFHQW 8VLQJ WKL’
,:*fV FXUUHQW GUDIW JXLGDQFH WKH H[SHFWHG VRFLDO EHQHILWYV FD
SURMHFW 8VLQJ D SHUFHQW SHUFHQW DQG SHUFHQW DYHUDJH
HISHFWHG WR UHVXOW LQ D FRVW EHQHILW RI ELOOLRQ ELOO
$SSHQGL[ ) + 6RFLDO &RVW RI &DUERQ &DOFXODWLRQV 7KLV HVWLPL
FDUERQ SHU WRQ DQG KRZ WKDW LV H[SHFWHG WR FKDQJH RYHU WKH F
SHULRG RI WKH 3URMHFESHUBMOQQWL /K HZLWK D SHUFHQW GLVFRXQW UD\

EHQHILW RI *+*V I[URP WKH 3URMHFW LV H[SHFWHG WR EW ELOOLRQ
SHUFHQWLOH UHIHUV WR WKH DPRXQW RI VLPXODWLRQV ZKHUH WKH FR
SHUFHQW RI DOO RWKHU VLPXODWLRQV 7KLV RXWFRPH LV LQ OLQH

JHUR HPLVVLRQV HFRQRP\ E\

"HFHPEHU



\RPLQJ &

DUERQ6%)( 'UDIW (QYLURQPHQWDO $

&2168/7%$7,21 $1' &225',1%$7,21

3X
'2( FRR
DIJHQF\

EOLF ,QYROYHPHQW $JHQF\ &RRUGLQDWLRQ DQG 7ULEDO &RQVXC
UGLQDWHG ZLWK WKH IROORZLQJ DJHQFLHV WULEHV DQG QRQJ
FRQVXOWDWLRQ OHWWHUV DQG RU QRWLILFDWLRQ RI WKH DYD!

X J)HGHUDO VWDWH DQG ORFDO JRYHUQPHQW DJHQFLHV

R

R

R

R

R

X 77U
R

R

R

R

X 1R
R
R

R

"HFHPEHU

%XUHDX RI /IDQG ODQDJHPHQW %/0 % ($ &RRSHUDWLQJ $JHQF\

86 $UP\ &RUSV RI (QJLQHHUV 86%&( * &:$ SBHUPLWWLQJ 6WUDWHJ\
8QLWHG 6WDWHYV '"HSDUWPHQW RI )LVK DQG :LOGOLIH 86):6 *= 6HF
‘\RPLQJ 6WDWH +LVWRULF 3UHVHUYDWLRQ 2IILFH :<6+32 * 6HFWL

‘\RPLQJ 'HSDUWPHQW RI (QYLURQPHQWDO 4XDOLW\ :'(4 = 8,& &0D
LEDO *RYHUQPHQWYV

$SDFKH 7ULEH RI 2NODKRPD

&KH\HQQH 5LYHU 6LRX[ 7ULEH Rl WKH &KH\HQQH 5LYHU 5HVHUYDW
&KH\HQQH DQG $UDSDKR 7ULEHV 2NODKRPD

&URZ &UHHN 6LRX[ 7TULEH Rl WKH &URZ &UHHN 5HVHUYDWLRQ 6RX'
&URZ 7TULEH RI ORQWDQD

(DVWHUQ 6KRVKRQH 7ULEH

JRUW %HONQDS ,QGLDQ &RPPXQLW\ RI WKH )RUW %HONQDS 5HVHU"
IRZHU %UXOH 6LRX[ 7ULEH RI WKH /RZHU %UXOH 5HVHUYDWLRQ 6F
IRUWKHUQ $UDSDKR 7ULEH

2JODOD 6LRX[ 7TULEH

5RVHEXG 6LRX[ 7ULEH Rl WKH 5RVHEXG ,QGLDQ 5HVHUYDWLRQ ©6R:
6DQWHH 6LRX[ 1DWLRQ 1HEUDVND

6WDQGLQJ 5RFN 6LRX[ 7ULEH RI 1RUWK 6RXWK 'DNRWD

7KUHH $I1ILOLDWHG 7ULEHV RI WKH JRUW %HUWKROG 5HVHUYDWLR
QJRYHUQPHQWDO 2UJDQL]DWLRQV

%DVLQ (OHFWULF 3RZHU &RRSHUDWLYH %(3&
8QLYHUVLW\ RI :\RPLQJ 8:
OHPEUDQH 7THFKQRORJ\ DQG 5HVHDUFK ,QF 075
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/ILVW RI BUHSDUHUYV

8QLWHG 6WDWHY '"HSDUWPHQW RI (QHUJ\

3LHULQD 1 )D\LVK # '2( 1(3%$ 'RFXPHQW 0ODQDJHU
% 6 ODULQH 6FLHQFH 06 (QYLURQPHQWDO 6FLHQFH DQG ODQDJHPHQ
\HDUV RI H[SHULHQFH

7ULK\GUR &RUSRUDWLRQ

-DPHVRQ +RQH\FXWW + 3URMHFW 0DQDJHU (QYLURQPHQWDO|30DQQHU
% 6 (FRORJ\ % $ 1DWXUDO 5HVRXUFH ODQDJHPHQW
\HDUV RI H[SHULHQFH

ODUJDUHW &DOLJDULYV £ 1(3%$ 3UDFWLWLRQHU
% 6 (DUWK DQG 6RLO 6FLHQFH
\HDUV RI H[SHULHQFH

ODWW 5KRGHV * (FRORJLVW
% 6 %LRORJ\ 06 30DQW %LRORJ\ DQG &RQVHUYDWLRQ
\HDUV RI H[SHULHQFH

&DUO\ 6RZHFNH * *HRORJLVW
% 6 *HRORJ\ 06 *HRORJ\
\HDUV RI H[SHULHQFH

1IDWDVKD OHODG\ + *,6 $QDO\VW
% 6 (QYLURQPHQWDO ODQDJHPHQW DQG 3URWHFWLRQ
\HDUV RI H[SHULHQFH
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5(0)(5(1&(6

$QGHUVHQ 0 ' % +HLGHO DQG * 3 %HDXYDLV SUHGLFWLYH 'LV
7KUHDWHQHG (QGDQJHUHG DQG 6HQVLWLYH 30DQW 6SHFLHV LQ
‘\RPLQJ 1DWXUDO 'LYHUVLW\ 'DWDEDVH /DUDPLH :\RPLQJ IRU WK

$OJHUPLVVHQ 6 7 DQG 3HUNLQV 'O $ BUREDELOLVWLF (VWLPDW
5RFN LQ WKH &RQWLJXRXV 8QLWHG 6WDWHYV 86*6 2SHQ )LOH 5HSF

$QQD [/ 2 *HRORJLF DVVHVVPHQW RI XQGLVFRYHUHG RLO DQG JD
BURYLQFH :\RPLQJ DQG ORQWDQD LQ 7TRWDO SHWUROHXP V\VWHF
RLO DQG JDV UHVRXUFHYV LQ WKH 3RZGHU 5LYHU %DVLQ 3URYLQFH
*HRORJLFDO 6XUYH\ 'LJLWDO 'DWD 6HULHYV ''6 8 FKDS S $°
KWWS SXEV XVJV JRY GGV GGV GGV X 5(32576 B8B&+B SGI

%DUDJRQD 6 J)DOWHULQJ :\RPLQJ &RDO ,QGXVWU\ %HWV RQ (PLV
92% 1HZzZV 6HSWHPEHU $YDLODEOH RQOLQH DW
KWWSV ZZZ YRDQHZYV FRP XVD IDOWHULQJ Z\RPLQJ FRDO LQGXVW
EUHDNWKURXJK

%DVLQ (OHFWULF 3RZHU &RRSHUDWLYH %(3& *HQHUDWLRQ )DFL
0: *LOOHWWH :\RPLQJ SYKVOWEQOH ROOEQMIIDWOHFWULF FRP
XV *HQHUDWLRQ LOQGH["ORFDWLRQ GU\IRUNVWDWLRQ

%RKRU % ) .HQW * + DQG +DGGRFN "5 *HRORJLF PDS DQG FR
7TZHQW\A\PLOH % XWWH TXDGUDQJOH &DPSEHOO &RXQW\ :\RPLQJ 8
OLVFHOODQHRXV )LHOG 6WXGLHV 0DS 0) VFDOH

%R\G & 6 DQRG 9HU 30RHJ $ - "'LIJILWDO JHRORJLF PDS RI WKH *L
4XDGUDQJOH &DPSEHOO &URRN DQG :HVWRQ &RXQWLHV QRUWKI
‘\RPLQJ6WDWH *HRORJLFDO 6XUYH\ *HRORJLF +D]DUGV 6HFWLRQ '
VEDOH

%ULWDQQLFD 6XEELWXPLQRXV &RDO $YDLODEOH RQOLQH DW
KWWSV Z72Z EULWDQQLFD FRP VFLHQFH VXEELWXPLQRXV FRDO

&DVH - & 7TRQHU 5 1 DQG .LUNZRRG 5 %DVLF 6HLVPRORJLFDO
&RXQW\ :\RPLQJ ‘\RPLQJ 6WDWH *HRORJLFDO 6XUYH\
KWWS 2727 ZUGV XZ\R HGX ZUGV ZVJV KD]J]DUGY TXDNHV VHLVFKDU

&DVVLW\ OLFKDHO 6WRFN 5DLVLQJ 5DQFKLQJ DQG +RPHVWHDGL
+LVWRULF &RQWH[W 6WXG\ KMWWE®DEOQRVKGRLO\R DRY

&RXQFLO 21 (QYLURQPHQWDO 4XDOLW\ &(4 (QYLURQPHQWDO -XV
1IDWLRQDO (QYLURQPHQWDO 3ROLF\ $FW 'HFHPEHU $YDLO
(QYLURQPHQWDO -XVWLFH *XLGDQFH 8QGHU WKH 1DWLRQDO (QYLU

"HFHPEHU
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&UDGGRFN : + '"UDNH 5 0 ,, ODUV - & OHUULOO 0 ' :DUZLFN 3 '
0% JUHHPDQ 3 $ &DKDQ 6 0 'HOHUD & $ DQG /RKU &'
IUDPHZRUN IRU WKH QDWLRQDO DVVHVVPHQW RI FDUERQ GLR[LGH
%DVLQ :\RPLQJ ORQWDQD 6RXWK 'DNRWD DQG 1HEUDVND FKDS
&RUXP 0" HGV *HRORJLF IUDPHZRUN IRU WKH QDWLRQDO DVVH'
VWRUDJH UHVRXUFHYV 8 6 *HRORJLFDO 6XUYH\ 2SHQ )LOH 5HSRU\

&DPSEHOO &RXQW\ &DPSEHOO &RXQW\ 1DWXUDO 5HVRXUFH /DQG
IDWXUDO 5HVRXUFH /DQG 8VH 30DQ )LQDO 'UDIW DQG &RPPHQV

&DPSEHOO &RXQW\ &RQVHUYDWLRQ 'LVWULFW /ILWWOH 3RZGHU :C
KWWS Z272Z FFFGZ\ QHW OLWWOH SRZGHU KWPO

&LW\ RI *LOOHWWH &LW\ RI *LOOHWWH &RQVWUXFWLRQ 3URMHFW
KWWSV JLVSRUWDO JLOOHWWHZ\ JRY &2*&RQVWUXFWLRQ3URMHF)

&UDGGRFN '"UDNH ,, 5 obuv - OHUULOO O :DUZLFN 3 %ORQGH
&DKDQ 6 '"HYHUD & /IRKU & &RUXP O *HRORJLF )UDPHZF
$VVHVVPHQW RI &DUERQ 'LR[LGH 6WRUDJH 5HVRXUFHV23RZGHU 5L
6RXWK 'DNRWD DQG 1HEUDVND &KDSWHU % RI *HRORJLF )UDPHZRL
Rl &DUERQ 'LR[LGH 6WRUDJH 5HVRXUFHY 2SHQ )LOH 5HSRUW *

'DWD 86% &DPSEHOO &R XQW\ :< $YDLODEOH RQOLQH DW
KWWSV GDWDXVD LR SURILOH JHR FDPSEHOO FRXQW\ Z\

'DXW]HQEHUJ * DQG %UXKQ 7 (QYLURQPHQWDO ,PSDFWV RI &D
$Q RYHUYLHZ RI WKH VWDWH RI GHYHORSPHQW SRWHQWLDO VLGH
VFLHQFH DQG VRFLHW\ , QVWLWXWH IRU $GYDQFHG 6XVWDLQDELO
"RUNVKRS 3RWVGDP *HUPDQ\ 1IRYHPEHU SS

'"HQVRQ 1 0 DQG 3LHUVRQ & 7 *HRORJLF PDS VKRZLQJ WKH WKLF
$QGHUVRQ :\RGDN FRDO EHG LQ WKH QRUWK KDOI RI WKH 3RZGHU
ORQWDQD DQG QRUWKHDVWHUQ :\RPLQJ 86*6 PLVFHOODQHRXYV ,
o0DS , $

'"HQVRQ 10 *LEVRQ 0 / DQG 6LPV * / *HRORJLF DQG VWUXFEW)
WKH 3RZGHU 5LYHU %DVLQ VRXWKHDVWHUQ ORQWDQD DQG QRUW
OLVFHOODQHRXYV ,QYHVWLJDWLRQV 6HULHYV 0ODS , $

(QYLURQPHQWDO 3URWHFWLRQ $JHQF\ (3% 6ROH 6RXUFH $TXLIH
RQOLQH DW
KWWSV HSD PDSV DUFJLV FRP DSSV ZHEDSSYLHZHU LQGH[ KWPO"
| H E

(3% 3:KDW DUH +D]DUGRXV $LU B3ROOXWDQWV" $YDLODEOH RQOLC
KWWSV Z72Z HSD JRY KDSV ZKDW DUH KD]J]DUGRXV DLU SROOXWDAQ\

"HFHPEHU



\RPLQJ &DUERQ63)( ‘"UDIW (QYLURQPHQWDO $

(3% 31$%$46 7TDEOH ~ D $SYDLOWWGN RADT HEDWRY FULWHULD DLU
SROOXWDQWY QDDTV WDEOH

(3% E 3&XUUHQW 1RQDWWDLQPHQW &RXQWLHV IRU $00 &ULWHULD
KWWSV Zz72Z HSD JRY DLUTXDOLW\ JUHHQERRN DQFO KWPO

(3% G 32YHUYLHZ RI *UHHQKRXVH *DVHV ~ $YDLODEOH RQOLQH DW
KWWSV Z2727Z HSD JRY JKJHPLVVLRQV RYHUYLHZ JUHHQKRXVH JDVH

JHGHUDO (PHUJHQF\ ODQDJHPHQW $JHQF\ )(0$ IDWLRQDO )ORRC
RQOLQHKVDWSV Z7Z7Z IHPD JRY IORRG PDSV QDWLRQDO IORRG KD]DU

)(0$ )(0$TV 1DWLRQDO )ORRG +D]DUG /D\HU KVWHEZHVY & B PLO®E OH
IHPD PDSV DUFJLV FRP DSSV ZHEDSSYLHZHU LQGH[ KWPO"LG E DG
DD FG

JORUHV 5 &KDSWHU &RDOEHG OHWKDQH LQ WKH 3RZGHU 5LYH

$Q $VVHVVPHQW RI WKH 7HUWLDU\ 8SSHU &UHWDFHRXYVY &RDOEHG (
LJRWDO 3HWUROHXP 6\VWHP DQG $VVHVVPHQW RI &RDOEHG *DV L
BURYLQFH :\RPLQJ DQG ORQWDQD 8 6 *HRORJLFDO 6XUYH\ 'LJLYV

*LOOHWWH 1HZV 5HFRUG JLUP FRQGXFWYV VWXG\ WR DGGUHVYV *LC
$YDLODEOH RQOLQH DW
KWWSV Z272Z JLOOHWWHQHZVUHFRUG FRP QHZY ORFDO DUWLFOHB(
G FFH KWPO

*UHDW 30DLQV ,QVWLWXWH &DUERQ &DSWXUH &R EHQHILWYV &D|
ROOXWDQWY DQG 5HGXFLQJ +HDOWK ,PSDFWYV $XIXVW $YDI
KWWSV FDUERQFDSWXUHUHDG\ EHWWHUHQHUJ\ RUJ ZS FRQWHQW
&DSWXUH &R %YHQHILWYV SGI

+DOOEHUJ // /\PDQ 50 %R\G & 6 -RQHV 5 : DQG 9HU 30RHJI $ -
WKH 5HFOXVH [ 4XDGUDQJOH &DPSEHOO DQG &URRN &RXQWL
*HRORJLFDO 6XUYH\ ODS 6HULHV 06 VFDOH

+DVDQ 6 $EEDV $ - ibvu * * ,PSURYLQJ WKH &DUERQ &DSWXI

30DQWYV WKURXJK $PLQH %DMHIGD 8 PV EVUEH YW V

+HLGHO % 6 XUYH\ RI 6SLUDQWKHY GLOXYLDOLY 8WH ODGLHVY W
&DPSEHOO &RQYHUVH *RVKHQ /DUDPLH 1LREUDUD DQG 30DWW
BUHSDUHG IRU %XUHDX RI /I DQG ODQDJHPHQW % XIIDOR &DVSHU |
WKH :\RPLQJ 6WDWH 2IILFH DQG WKH OHGLFLQH %RZ 5RXWW 1DWL
IDWLRQDO *UDVVODQG ‘\RPLQJ 1DWXUDO 'LYHUVLW\ 'DWDEDVH 8
. <
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,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH ,3&& $5 &O|
&KDSWHU +XPDQ +HDOWK ,PSDFWV $GDSWLRQ DQG &R %HQH
_ _KWWSYV 2272 LSFF FK VLWH DVVHWY XSORDGYV :*,,85 &KDS

,QWHUDJHQF\ :RUNLQJ *URXS RQ 6RFLDO &RVW RI *UHHQKRXVH *DVHV |
THFKQLFDO 6XSSRUW "RFEXPHQW 6RFLDO &RVW RI &DUERQ Ol

,QWHULP (VWLPDWHY XQGHU ([HFXWLYH 2UGHU YHEUXDU\
KWWSV 72727 ZKLWHKRXVH JRY ZS
FROWHQW XSORDGYV 7HFKQLFDOBXSSRUW'RFXPHQWB6RFLDO&
[LGH SGI

HQW % + +DGGRFN '5 DQG %RKRU % ) *HRORJLF DQG FRDO
'UDZ TXDGUDQJOH &DPSEHOO &RXQW\ :\RPLQJ 8 6 *HRORJLFDO
BWXGLHV 0DS 0) VFDOH

.HUDQHQ . DQG :HLQJDUWHQ 0 ,QGXFHG 6HLVPLFLW\ $QQXDO

KWWSV GRL RUJ DOOXUHY HDUWK
JHZLFNL - %LUNKROJHU - DQG 7VDQJ &) 1IDWXUDO DQG ,QGXV

&2 IURP BWRUDJH 5HVHUYRLUV ,GHQWLILFDWLRQ RI J)HDWXUHV ('
/JHVVRQV /HDUQHG (QYLURQPHQWDO *HRORJ\

IXSSHQV - $ 6FRWW ' & +DDFNH - ( 2VPRQVRQ [/ O DQG 3LHUFH 3
DVVHVVPHQW RI FRDO UHVRXUFHYVY DQG UHVHUYHYV LQ WKH 3RZGHU
ORQWDQD 8 6 *HRORJLFDO 6XUYH\ 3URIHVVLRQDO 3DSHU

KWWS G[ GRL RUJ Ss

OHPEUDQH 7HFKQRORJ\ S5HVHDUFK ,QF 075 73" 3URFHVV 'H\
,QIRUPDWLRQ 9ROXPH

075 'U\ )RUN BWDWLRQ 8QLW )XOO 6FDOH &DUERQ &DSWXUH ) (i
5HSRUW $SULO

OLWVXELVKL +HDY\ ,QGXVWULHV 0+, &2 S5HFRYHU\ 30DQWV KL

ODFKHWWH 01 3LHUFH . / OF&DOSLQ -3 +DOOHU . 0 DQG 'DUV
IRU 4XDWHUQDU\ IDXOWV DQG IROGV LQ :\RPLQJ 86 *HRORJLFD!
5HSRUW

OF/DXJKOLQ - ) 4XLOOLQDQ 6 DQG &RGGLQJWRQ . ,QWHJUDW
DQG 6WRUDJH &&6 3UHIHDVLELOLW\ 6WXG\ DW 'U\ JRUN 6WDWLRQ
(QHUJI\ " )(

OH\HUV - + BXWWQHU /- )XUHU / & OD\ 07 DQG 6RUHJIKDQ - -

FRQWURO RQ IOXYLDO VDQGVWRQH ERGLHV LQ WKH &0RYHUO\ )RU
FHQWUDO :\RPLQJ 86% %DVLQ SHVHDUFK Y S
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\RPLQJ &DUERQ63)( ‘"UDIW (QYLURQPHQWDO $

ORRUH 7 , QWHJUDWHG &RPPHUFLDO &DUERQ &DSWXUH DQG 6WRL
'UV )RUN 6WDWLRQ :\RPLQJ OLOHVWRQH 5HSRUW (QYLURQPHQW!

IDWLRQDO $UFKLYHYV &RGH Rl )HGHUDO 5HJXODWLRQV 7LWOH
3DUW 7TUDQVSRUWDWLRQ RI +DJDUGRXV /LTXLGV E\ 3LSHOLQH
KWWSV ZZZ HFEIU JRY FXUUHQW WLWOH VXEWLWOH % FKDSWHU

IDWLRQDO :HDWKHU 6HUYLFH 1:6 I1DWLRQDO :HDWKHU 6HUYLFH
3&OLPDWH 6XPPDU\ IRU *LOOHWWH 6( :<  $YDLODEOH RQOLQH D\
KWWSV Z72Z ZHDWKHU JRY PHGLD XQU WRSWHQV JLOZ SGI

IDWXUDO 5HVRXUFH DQG (QHUJ\ ([SORUHU 15(;A1DWXUD @ YSH\ORDEIFHH BD@QC
(QHUJ\ ([SORUHU IDWXUDO 5HVRXUFH DQG (QHUJ\ ([SORUHU Z\R

AXLOOLQDQ 6 DQG &RGGLQJWRQ . , QWHJUDWHG &RPPHUFLDO &
BUHIHDVLELOLW\ 6WXG\ DW 'U\ )RUN 6WDWLRQ :\RPLQJ IDWLRQD
"()2% SURMHFW 5HYLHZ

4XLOOLQDQ 6 OF/DXJKOLQ ) DQG &RGGLQIJWRQ . &RPPHUFLDC
&RPSOH[ )HDVLELOLW\ 6WXG\ DW 'U\ )RUN 6WDWLRQ :\RPLQJ ORG
'"HOLYHUDEOH 0D\

5DXWPDQ & $ 6HGLPHQWRORJ\ Rl /DWH -XUDVVLF EDUULHU LVOD
JRUPDWLRQ RI %ODFN +LOOV % XOOHWLQ RI WKH $PHULFDQ $VVRF
Y QR S

5LFKDUGV + ORUH WKDAQ SHRSOH OHIW \RPLQJ GXULQJ WDLC
6WDU 7ULEXQH ODUFK SXIMVOP\EORVBIDO ERR EWVLQHVY HQHUJ)
WKDQ SHRSOH OHIW Z\RPLQJ GXULQJ WDLO HQG RI UHFHQW EX

D H EHH KWP

5RELQVRQ & 6 ODSHO : - DQG %YHUJHQGDKO 0 + 6WUDWLJUDS
QRUWKHUQ DQG ZHVWHUQ IODQNYVY RI WKH %ODFN +LOOV XSOLIW
'DNRWD 8 6 *HRORJLFDO 6XUYH\ 3URIHVVLRQDO 3DSHU 33 V F
6RXWK +DOI *HRORJLF DQG 6WUXFWXUH &RQWRXU 0DS RI WKH 1
WKH %ODFN+LOOV 8SOLIW

7LVKHUPDQ S5HEHFFD 3+' 'RPLQLF 'L*LXOLR 3+' 5REHUW 5RVVL 3+’
*URXQGZDWHU 5HVRXUFHYV LQ $UHDV RI :\RPLQJ 3URSRVHG IRU WK
$YDLODEOH RQOLQH DW
KWWSV HSODQQLQJ EOP JRY SXEOLFBSURMHEWYV
ELW 36 ( : < S5HSRUW 0D\ JLODO SGI

7ULK\GUR ‘\RPLQJ &DUERQ6%$)( (QYLURQPHQWDO ,QIRUPDWLRQ 9R
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8QLWHG 6WDWHY '"HSDUWPHQW RI (QHUJ\ '2( &DUERQ &DSWX
&RPSHQGLXP RI &DUERQ &DSWXUH 7THFKQRORJ\ IDWLRQDO (QHUJ

8QLWHG 6WDWHY '"HSDUWPHQW RI 7UDQVSRUWDWLRQ 86 '27 SLSHOLQ
$GPLQLVWUDWLRQ 3+06% 6WDQGDUGY DQG 5XOHPDNLQJ 2Y
KWWSV Z272Z SKPVD GRW JRY VWDOQGDUGY UXOHPDNLQJ SLSHOLQH
RYHUYLHZ

8QLWHG 6WDWHY '"HSDUWPHQW RI &RPPHUFH 86'& D &HQVXV % XU
6XUYH\ 2IILFH :DVKLQJWRQ ' & UHSRUWHG E\ +HDGZDWHUYV (FRQ
6\VWHP $YDLODEKAMVRQULOKHHDWZDWHUVHFRQRPLFY RUJ DSSV HFF
V\VWHP

86'& E %XUHDX RI (FRQRPLF $QDO\WLYV 5HJLRQDO (FRQRPLF $FFR:
UHSRUWHG E\ +HDGZDWHUV (FRQRPLFVY (FRQRPLF 3URILOH 6\VWH I
KWWSV KHDGZDWHUVHFRQRPLFY RUJ DSSV HFRQRPLF SURILOH V\

8 6 *OREDO &KDQJH 86*& S5HVHDUFK 3URJUDP SYRXUWK 1DWLRQI
$YDLODEOH QWY OWH DWFD JOREDOFKDQJH JRY
8QLWHG 6WDWHYV *HRORJLFDO 6XUYH\ 86*6 BULQFLSDO $TXLIHU)

6WDWHYV +DZDLL 3XHUWR 5LFR DQG WKH 8 6 9LUJLQ ,vODQGYV $
KWWSV ZDWHU XVJV JRY *,6 PHWDGDWD XVJVZUG ;0/ DTXLIHUVBX

86*6 $VVHVVPHQW RI &RDO *HRORJ\ 5HVRXUFHYVY DQG 5HVHUYH %
%DVLQ :\RPLQJ DQG ORQWDQD J)DFW 6KHHW $YDLODEOH
KWWSV SXEV XVJV JRY 1V Y SGI

86*6 D :KDW DUH WKH W\SHV RI| &RDIOWWSSWD L @R E XY RQ ORQ HDOW Z K

DUH W\SHV FRDO

86*6 E (DUWKTXDNH ODSSHU DQG 7UDFNHU $YDLODEOH RQOLQH I
KWWSV HDUWKTXDNH XVJV JRY HDUWKTXDNHY PDS "H[WHQW
HIWHQW
86*6 F (DUWKTXDNH +D]DUG PDS $YDLODEOH RQOLQH DW

KWWSV HDUWKTXDNH XVJV JRY KD]DUGY LQWHUDFWLYH

86*6 G IDWLRQDO :DWHU 'DVKERDUG $YDLODEOH RQOLQH DW
KWWSV GDVKERDUG ZDWHUGDWD XVJV JRY DSS QZG HQ "UHJLRQ !

86*6 H I1DWLRQDO :DWHU ,QIRUPDWLRQ 6\VWHP ODSSHU $YDLOL
KWWSV PDSV ZDWHUGDWD XVJV JRY PDSSHU
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86*6 I 86*6 *URXQGZDWHU 'DWD IRU :\RPLQJ $YDLODEOH RQOLQH
KWWSV ZDWHUGDWD XVJV JRY Z\ QZLV JZ

8QLWHG 6WDWHYV )LVK DQG :LOGOLIH 6HUYLFH 86):6 D IDWLRQDC
:DWHUVY DQG :HWODQGV 0DS $YDLODEOH RQOLQH DW
KWWSV IZVSULPDU\ ZLP XVJV JRY ZHWODQGYV DSSV ZHWODQGV PD

86):6 E IDWLRQDO :HWODQGYV ,QYHQWRU\ $YDLODEOH RQOLQH D!
KWWSV 2727 1ZzV JRY SURJUDP QDWLRQDO ZHWODQGYV LQYHQWRU\

8QLYHUVLW\ RI :\RPLQJ 8: :DWHU 5HVRXUFHY 5HVHDUFK ,QVWLWXWH
DQG &KDUDFWHULVWLFV RI *URXQG :DWHU LQ WKH 3RZGHU 5LYHU
DW
KWWSY QHSLVY HSD JRY ([H =\V1(7 (G("=\$FWILRQ/ SHIJLVWHU 8VHU DQRC
PRXV &O0LHQW (3% ,QLW

8: 6FKRRO RI (QHUJ\ 5BHVRXUFHYV ‘\RPLQJ &DUERQ6%$)( 3KDVH ,,
JHDVLELOLW\ &RPPHUFLDO 6FDOH &DUERQ 6WRUDJH &RPSOH[ )HD
6WDWLRQ :\RPLQJ $SULO

"HVWHUQ 5HJLRQDO &OLPDWH &HQWHU :5&& 3&OLPDWH RI :\RPLQJ ~
KWWSV ZUFF GUL HGX &OLPDWH QDUUDWLYHBZ\ SKS

‘\RPLQJ '"HSDUWPHQW RI 7TUDQVSRUWDWLRQ :<'27 /IRQJ 5DQJH 7L
$YDLODEOH 2QOLQH DW
KWWSV Zz72Z GRW VWDWH Z\ XV ILOHY OLYH VLWHYV Z\GRW ILOHV V
T