Erosion Diagnosis and Mitigation Engineering Study

Chautauqua County
Department of Planning and Economic Development

Watershed and Stream Assessment
Goose Creek &utch Hollow Creek
Report of Findings

March 2014

This documentvas prepared for the New York State Department of State
with funds provided under Title 11 of tRavironmental Protection Fund.

,1 arton
_loguidice
A




Watershed and Stream AssessmdrReport of Findings
Goose Creek/Dutch Hollow Creek Watersheds

&ROWHQWYV

(IHEXWLYH 6XPPDU\

6HFWLRQ

BHFWLRQ

6IMVLRQ

6HFWLRQ

6HFWLRQ

,QWURGXFWLRQ
3URMHFW %DFNJURXQG

&RQGLWLRQV Rl WKH *RRVH &UHHN :DWHUVKHG
2YHUYLHZ
+\GUR SK\VLRJUDSKLF ,QIOXHQFHV &OLPDWH +\
DQG 6RLOV XSRQ 6WUHDP &KDQQHO 6WDELOLW\
(URVLRQ ,VVXHV DQG 5HFRPPHQGHG 3ULRULW\ $i
':DWHUVKHG :LGH 2XW RI &KDQQHO ,VVXHYV
5RDGV DQG 5RDGVLGH 'LWFKHYV
$JULFXOWXUDO 3UDFWLEHV
6DQG *UDYHO OLQLQJ
BWUHDP &KDQQHO (URVLRQ
'HVFULSWLRQ RI 6WUHDP &KDQQHO &RQGLW
,GHQWLILHG (URVLRQ 6LWHYV
3ULRULW\ $FWLRQ $UHDV
5HFRPPHQGDWLRQV IRU *RRVH &UHHN

&RQGLWLRQ RI WKH 'XWFK +ROORZ &UHHN :DWHU
2YHUYLHZ
+\GUR SK\VLRJUDSKLF ,QIOXHQFHV &OLPDWH +\
DQG 6RLOV XSRQ 6WUHDP &KDQQHO 6WDELOLW\
(URVLRQ ,VVXHV DQG 5HFRPPHQGHG 3ULRULW\ $I
‘DWHGNB&H 2XW RI &KDQQHO ,VVXHV
5RDGV DQG 5RDGVLGH 'LWFKHYV
,PSHUYLRXV '"HYHORSPHQW
6WUHDP &KDQQHO (URVLRQ
'HVFULSWLRQ RI 6BWUHDP &KDQQHO &RQGLW
,GHQWLILHG (URVLRQ 6LWHV
BULRULW\ $FWLRQ $UHDYV
SHFRPPHQGDWLRQV IRU 'XWFK +ROORZ &UHHN

'"HYHORSLQJ D /RQJ 7THUP 5HPHGLDWLRQ 6WUDW

2YHUYLHZ Rl 56HFRPPHQGHG 5HPHGLDWLRQ $SS!I
6WDELOL]DWLRQ RI 5RDGVLGH 'LWFKHV
6WUHDPEDQN *UDGLQJ DQG 7KDOZHJ &RQWURO
1IDWXUDO 6WDEOH &KDQQHO 'HVLJIQ 168&'"

0XG 6LOOV

%DQNIX0O0 %HQFKHYV DQG 7RH 3URWHFWLRQ

280.011.001/3.14



Watershed and Stream Assessment — Report of Findings
Goose Creek/Dutch Hollow Creek Watersheds

Contents
Section 6: Development of Preliminary Conceptual DeSIigNS........cccuvviiiinieieiinieeeiiieeeennn, 80
6.1 Goose Creek Watershed ... 80
6.1.1 Study Site #1 — Goose Creek(Site GC-20/21) ......ccovvveeriieeirnnnaes 80
6.1.2 Study Site #2 — Unnamed Tributary to Goose Creek
(a.k.a. “Steinhoff Run”) (Site STH-05/06).........ccccviviiiiiiiiiiiiinens 99
6.2 Dutch Hollow Creek Watershed ............ccooiiiiiiiiiiiiiie e 117

Appendices

Appendix A
Appendix B

Appendix C
Appendix D

Appendix E
Appendix F
Appendix G
Appendix H

Appendix |

Appendix J
Appendix K
Appendix L
Appendix M

6.2.1 Study Sites #3 & #4 — Unnamed Tributary to Dutch Hollow
Creek (“West Dutch Hollow”) (Sites WDH 04 & WDH 05)...... 117

Stream Inventory and Evaluation Form&eose Creek Stream Assessment
Stream Inventory and Evaluation FormButch Hollow Creek Stream
Assessment

Identified Stream Erosion SitesGeose Creek/Dutch Hollow Creek Stream
Assessments

Mapping and Location of GPS WaypoinEpsion Sites, and Priority Action
Areas -Goose Creek Watershed

GPS Waypoint Logs Goose Creek Stream Assessment

Photo Logs -Goose Creek Stream Assessment

Recommended Priority Action Areasseose Creek Watershed

Mapping and Location of GPS Waypoints, Erosion Sites, and Priority Action
Areas -Dutch Hollow Creek Watershed

GPS Waypoint Logs Butch Hollow Creek Stream Assessment

Photo Logs -Butch Hollow Creek Stream Assessment

Recommended Priority Action Area®dtch Hollow Creek Watershed
Watershed Photo Logs — Goose Creek & Dutch Hollow Creek Watersheds
Preliminary Conceptual Design Plan Alternatives — Sites GC-20/21, STH-05/06,
EDH-04, & WDH-05

280.011.001/3.14 i



Watershed and Stream AssessmdrReport of Findings
Goose Creek/Dutch Hollow Creek Watersheds

([HFXWLYH 6XPPDU\

7KH &KDXWDXTXD &RXQW\ '"HSDUWPHQW RI 30DQQLQJ DQG (FF
LISOHPHQWHG D SURMHFW WR DVVHVV ZDWHUVKHG DQG LQVW
SULRULWL]H HURVLRQDO DUHDV DQG GHYHORS FRQFHSWXDO
ZLWKLQ WZR WULEXWDU\ ZDWHUVKHGV GUDLQLQJ WR &KDXWTE
&UHHN 6WRUPZDWHU GUDLQDJH DQG RWKHU RXW RI FKDQQF
HYDOXDWHG WR LGHQWLI\ LPSDFWV WR VWUHDP FKDQQHO IR
LQFOXGHG SK\WLFDO LQYHQWRU\ RI HURVLRQ VLWHV DQG DU}
ZLWKLQ WKH 'XWFK +ROORZ &UHHN VWUHDP QHWZRUN PDLQ '
REGHU DQG KLJKHU VWUHDPV ZLWKLQ WKH *RRVH &UHHN V\VW|
SURYLGHV LQIRUPDWLRQ GHVFULELQJ WKH EDFNJURXQG RI W

$V ZLWK DOO QDWXUDO VWUHDPV WKH SK\VLFDO IRUP RI WK
'XWFK +ROORZ &UHHN ZDWHUVKHGY DUH GLFWDWHG E\ WKH F
VRLOV ORFDOL]HG DQG UHJLRQDO K\GURORJLF DQG UXQRII L
ODQGVFDSH DQG FKDQQHO HURVLRQ DQG VHGLPHQW WUDQVS
DOG LQGLUHFW LPSDFWV Rl KXPDQ DFWLYLWLHY GHYHORSPF
ZDWHUVKHG $W D PRUH ORFDOL]HG VFDOH VWUHDP FKDQQH
HURVLRQDO DUHDV DUH SULPDULO\ DIIHFWHG E\ KLJK UDWHYV
KHDGZDWHUV DQG WULEXWDULHV DQG VXEVHTXHQW GHOLYH
GRZQVWUHDP UHDFKHV RI WKHVH WULEXWDULHY DQG PDLQVYV
UDLQ RYHU VQRZ UXQRII HYHQWYV RFFXU FRQWULEXWLQJ WR
SURFHVYV

 QYHQWRU\ Rl WKH 'XWFK +ROORZ &UHHN DQG *RRVH &UHHN \
GRFXPHQWDWLRQ RI DQG HURVLRQDO RU LPSDLUHG VLW
FODVVLILHG DV 3SULPDU\" RU 3VHFRQGDU\" EDVHG XSRQ WKH
FRQQHFWLYLW\ RU LQIOXHQFH XSRQ RWKHU DGMDFHQW RU Q
SRWHQWLDO ULVNV WR UHVLGHQWLDO SURSHUWLHV RU LQIUI
IXUWKHU UHILQHG E\ LGHQWLI\LQJ WKRVH DUHDV ZKHUH PDJ[L
WKURXJK UHPHGLDWLRQ 3ULRULW\ $FWLRQ $UHDV RU 3$3$V

FRQGLWLRQV DQG LQ WKH DQWLFLSDWHG EHQHILW WR DGMDF
ZHUH LGHQWLILHG LQ WKH *RRVH &UHHN V\VWHP 3$$V ZHU
VWUHDP VI\VWHP 6HFWLRQV RI WKH UHSRUW GHVFULEH L
ZLWKLQ WKH *RRVH &UHHN DQG 'XWFK +ROORZ &UHHN VWXG\
RI WKH DVVHVVHG VWUHDP FRUULGRUV DQG UHVXOWYV RI WKH

$00 WROG WKH H[WHQW RI VWUHDPEDQN DQG FKDQQHO HUR'
*RRVH &UHHN VWUHDP V\VWHPV LV HIWHQVLYH (URVLRQDO R
DFFRXQW IRU OLQHDU IHHW RI VWUHDP FKDQQHO ZLWKL
PLOHV Rl WKH PLOHV RI VWUHDP FKDQQHO LQYHQWR
UHDFKHVY DQG HURVLRQDO DUHDYVY DW WKLV VFDOH UHTXLUHYV
WDNH PDQ\ \HDUV DQG ODUJH VXPV RI IXQGLQJ WR LPSOHPHCQ
JXLGDQFH RQ WKH QHHG DQG GHYHORSPHQW RI D ORQJ WHUF

280.011.001/3.14 1
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|

21 WKH FXPXODWLYH 3%$$V LGHQWLILHG IRXU VLWHV ZHUH \
SUHOLPLQDU\ FRQFHSWXDO UHPHGLDWLRQ GHVLJQV 7KH FRC
LQLWLDO EOXHSULQW IRU DSSOLFDWLRQ RI UHPHGLDWLRQ V\
VWUHDPEDQN DQG FKDQQHO HURVLRQ DW WKHVH VLWHV DQC
SURYLGLQJ ORQJ WHUP FKDQQHO VWDELOLW\ 7KH FRQFHSWV
VWUHDPEDQN DQG FKDQQHO VWDELOL]DWLRQ DQG HURVLRQ |
FRQFHSWXDO GHVLJQV FDQ ZLWK DSSURSULDWH PRGLILEDWL
EH DSSOLHG WR RWKHU HURVLRQDO RU LPSDLUHG VLWHYV ZLV

6HFWLRQ SURYLGHV D PRUH GHWDLOHG GLVFXVVLRQ RI VRP
WKDW PLIJKW EH DSSOLHG IRU WKH SXUSRVHV RI FKDQQHO UFE
6HFWLRQ RI WKLY UHSRUW LQFOXGHYVY D GHWDLOHG GLVFXV)
IRXU VLWHV IRU ZKLFK SUHOLPLQDU\ FRQFHSWXDO GHVLJQV .
VFKHPDWLFV RI FRQFHSWXDO GHVLJQ DOWHUQDWLYHV DV ZF
UHTXLUHPHQWY SUHOLPLQDU\ FRVW HVWLPDWHYV FRQVWUXF
UHTXLUHG WR ILQDOL]JH HDFK RI WKH FRQFHSW GHVLJQV RQF

280.011.001/3.14 2
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6HFWLRQ  QWURGXFWLRQ

SURMHFW %DFNJURXQG

Q DV DQ LQLWLDO HIIRUW WRZDUG WKH REMHFWLYH RI U
WULEXWDU\ VWUHDPV WR &KDXWDXTXD /DNH WKH &KDXWDXT
(FRQRPLF '"HYHORSPHQW &&'3(' LPSOHPHQWHG D SURMHFW D
GHYHORSLQJ FRQFHSWXDO UHPHGLDWLRQ GHVLJQV IRU HURYV
WULEXWDU\ ZDWHUVKHGYV *RRVH &UHHN DQG 'XWFK +ROORZ ¢

,PSOHPHQWDWLRQ Rl WKH SURMHFW FRQVLVWHG RI D SK\VLEF]
VITXDUH PLOHV DQG *RRVH &UHHN VTIXDUH PLOHV ZDWHL
DVVHVVPHQW ZHUH WR HYDOXDWH ODQG XVH FRYHU W\SHV
LQIUDVWUXFWXUH DQG RWKHU RXW RI FKDQQHO IDFWRUV WK
UHFHLYLQJ VWUHDP V\VWHP HLWKHU GLUHFWO\ E\ HURVLRQ
LQGLUHFWO\ E\ LQFUHDVLQJ WKH UDWH DQG YROXPH RI UXQ
DOVR LQFOXGHG ILHOG DVVHVVPHQW RI VWUHDP FKDQQHOV 2
PLOHV “‘RQGHU DQG JUHDWHU VWUHDP FKDQQHOV ZLWKLQ W]
WR LQYHQWRU\ JHQHUDO FRQGLWLRQ DQG FKDUDFWHU RI WK
DVVHVVPHQW HYDOXDWHG JHRPRUSKLF FRQGLWLRQ RI WKHV}
WKH VIVWHPLE VFDOH OHDGLQJ WR FKDQQHO GHJUDGLQJ GR
LPSDLUPHQW Rl VWDEOH FKDQQHO IRUP DQG IXQFWLRQ 'XUL
VIVWHPV VLJQLILFDQW JHRPRUSKLF IHDWXUHV ZHUH PDSSHG
VHFRQGDU\ HURVLRQ VLWHV REVWUXFWLRQV DQG GUDLQDJH
FURVVLQJY DQG RWKHU SK\VLFDO FKDUDFWHULVWLEV FUHDW
FKDQQHOV

$QDO\WLV RI WKLV ILHOG GDWD UHSUHVHQWYV D IXQGDPHQWD
DQG FRQQHFWLYLW\ RI HURVLRQ VLWHV DQG WR SULRULWL]F
DRG SRWHQWLDO UHPHGLDWLRQ 3ULRULW\ $FWLRQ $UHDV )
SURULWL]DWLRQ DQG VHOHFWLRQ RI SULRULW\ $FWLRQ $UHD"
HDFK WR VXSSRUW WKH GHYHORSPHQW RI FRQFHSWXDO UHPFE
7KLV GDWO® EH SUHVHQWHG LQ D VXSSOHPHQWDO )LQDO 6WUF

BHFWLRQ 7ZR Rl WKLV UHSRUW SURYLGHV D JHQHUDO GHVFUI
FRQGLWLRQV REVHUYHG LQ WKH *RRVH &UHHN ZDWHUVKHG G>
WKRMMFW DV ZHOO DV GHVFULSWLRQV LQ JUHDWHU GHWDLO
3DUWLFXODU IRFXV LV SDLG WR WKH RYHUDUFKLQJ ZDWHUVK
HI[LVWLQJ FRQGLWLRQWFOXGHVUKIRBEDW FHORR IRUPXODWLQJ D
UHPHGLDWLRQ SODQ XVLQJ WKLV DQG SUHYLRXV ZDWHUVKH
GLVEXVVHV WKH LGHQWLI\LQJ DQG SULRULWL]DWLRQ RI JRDO
RI WKH HURVLRQ VLWHV LGHQWLILHG GXULQJ WKH ILHOG DVV
IXQGLQJ DQG WLPHOLQH H[SHFWDWLRQV 7KLV VHEWLRQ DO\
$UHDV LQFOXGLQJ UHFRPPHQGDWLRQV EDVHG XSRQ ILHOG R
SDUWLFXODU KLJK LPSDFW VLWHV XSRQ WKH FRQGLWLRQ RI |
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|

JLIXUH /IRFDWDRG RAWRRWROORZ &UHHN :DWHUYV

|
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6HFWLRQ 7KUHH RI WKLY UHSRUW SURYLGHV VLPLODU LQIRUF
UHDUGLQJ IRMWHQGWRWORQ RI LPSDLUHG VLWHV LQ WKH "XWFK

6HFWLRQ )RXU GLVFXVVHV WKH VWHSY DQG SURFHVV EHKLQG
VWUDWHJI\ IRU WKH *RRVH &UHHN DQG 'XWFK +ROORZ &UHHN .
JRDOV DQG REMHFWLYHV SULRULWL]DWLRQ RI SUREOHP DUH

6HFWLRQ )LYH SURYLGHV D VXPPDU\ GHWDLO RI YDULRXV VW
WKBRNWLRQ VLWHYV LGHQWLILHG LQ WKLV UHSRUW 7KLV VHFW|
FROOHFWLRQ RI VXSSOHPHQWDO GHVLJQ GDWD DW VHOHFWH
FRQFHSWXDO UHPHGLDWLRQ GHVLJQV

6HFWLRQ 6L[ RI WKLY UHSRUW GHVFULEHV WKH QH[W VWHSV
WKXILHSRUW RI )LQGLQJV

$SSHQGLFHV WR WKLY UHSRUW LQFOXGH FRPSOHWHG )LHOG
SULPDU\ VWUHDP HURVLRQ VLWH $SSHQGLFHV $ DQG % PDV
$SSHQGL[ ¥XSB®REWLQJ PDSVGREGRPH36 VEDWHRBQ RI JHRPRUSKLI
IHDWXUHV LGHQWLI\LQJ WKH ORFDWLRQ DQG H[WHQW RI HUR
HDFK DVVHVVHG VWUFRBY 'UHDBK $SSHO@FR LQFOXGHG LV H[W
GRFXPHQWDWLRQ RI ZDWHUVKHG DQG VWUHDP FKDQQHO FRQ
3KRWR &RPSDFW 'LVNV DQG D OLVW RI UHFRPPHQGHG Kl
UHFRPPHQGHG 3ULR UL\ HFOWLLARHY $UNHDY .

JLIXUAKH 6WUDK®HWGN¥WUHDWVWWVWHP SURYLGHYV D PHD
EDVHG XSRQ WKHLU UHODWLYH SRVLWLRQ LQ WKH ZI

|
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6HFWLRQ &RQGLWLRQ RI WKH *RRVF

2YHUYLHZ

7KH *RRVH &&UHHN ZDWHUVKHG HQFRPSDVVHYVY DQ DUHD RI
&KDXWDXTXD &RXQMH 2DWHIHKHG LV SULPDULO\ UXUDO LQ Q

UHSUHVHQWLQJ WKH G&RPALER URWXERFRMHW\BOIG DIJULFXOW
WKH EXON RI WKH UHBDEQIQJHR DHB DM IZHWK KLIKHU SHUFHC
FRYHU DUH SULPDULO\ FRQFHQWUDWHG DURXQG SDUWYV RI W|
$VKYLOOH %ORFNYLOOH DQG 3DQDPD

)LIXUuBDS RI *RRVH &UHHN ZDWHUVKHG VKRZLQJ ORFDWLRQ RI

|
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+\GUR SK\VLRJUDSKLF ,QIOXHQFHVY &OLPDWH +\
6RLOV XSRQ 6WUHDP &KDQQHO 6WDELOLW\

7KH *RRVH &UHHN ZDWHUVKHG OLHV ZLWKLQ WKH 1RUWKHUQ
SRYLQFH 7KLV SURYLQFH LV W\SLILHG E\ UHJLRQDOO\ PRGHL
KLIJKO\ GLVVHFWHG ODQGVFDSH VKDSHG E\ JODFLDO DFWLRC
WKURXJK WKH KLVWRULF SODWHDX 6WUHDPQGQDWXDHIH 6OWWND
JHRORJ\ LV GRPLQDWHG E\ ORRVH XQFRQVROLGDWHG JODFLI
JODFLHU DSSUR[LPDWHO\ \HDUV DJR OHDQ DQQXDO SUH
LQFKHV HTXLYDOHQW %HLQJ ORFDWHG LQ WKH H6QRZEHOW
LQFKHV 7KH SRWHQWLDO IRU GHHS VQRZSDFN DQG VXEVHTXI
VSULQJ UDLQ VQRZPHOW HYHQWV FRPELQHG ZLWK ZDWHUVK
VIVWHP DQG SUHGRPLQDQFH RI PRGHUDWH WR KLJKO\ HURG
WKHKROLIG\QDPLF QDWXUH RI VWUHDP FKDQQHOV ZLWKLQ WKH

,Q WKH *RRVH & URHNYMUYMOHPY DUH W\SLFDOO\ ERUQH LQ VWH
GHSUHVVLRQV RU LQ VRPH LQVWDQFHV ZLWKLQWeoQ GV
DQG VXEVSRNBEW FKDQQHOV IRUPHG E\ WKH FRQIOXHQFH RI
RFFXS\ UHODWLYHO\ VWHHS VRPHZKDW ODWHUDOO\ FRQILQH
GWFHQG WKH HVFDUSPHQW WR WKH EURDG *RRVH &UHHN YDO
YDOOH\V W\SLFDOO\ DYHUDJH DERXW D VORSH RFFXSLHG E

VORSH *LYHQ WKH SUHGRPLQDQFH RI JODFLDO WLOO VRL
FKDQQHOV FDQ EH KLJKO\ HURVLYH DQG YHU\ G\QDPLF LQ QD
H[WUHPH IORRG FRQGLWLRQV IXHOHG E\ WKH FRPELQHG UXQ]
KHDY\ VQRZSDFN 7KLV SURSHQVLW)\ IRU VWUHDP FKDQQHO D
VLGH VORSH WULEXWDULHV LV WKH JHQHVLV RI WKH VWUHDP
&UHHN V\VWHP &KDQQHO HURVLRQ QRW RQO\ UHSUHVHQWYV L
VIVWHP EXW DOVR DIIHFWV FKDQJHV LQ FKDQQHO IRUP ODW
RU ORVV RI ORFDOL]HG EHG VORSH FKDQQHO GHJUDGLQJ GF
LQVWDELOLW\ RYHU WKH ORQJ WHUP JHQHUDWLQJ PRUH HUR
VXEVHTXHQW IORRG :KLOH LQSXWV RI ODUJH ZRRG\ GHEULV
LQVWUHDP HFRV\WWHP XQFKHFNHG FKDQQHO HURVLRQ DQG
FKDQQHO PHDQGHUV UHVXOWV LQ H[FHVVLYH XQGHUFXWWLQ
GHEULV MDPV D FRPPRQ DQG ZLGHVSUHDG LVVXH ZLWKLQ Wi
EHFRPH SUREOHPDWLF E\ REVWUXFWLQJ WKH FKDQQHO DQG
HURVLRQ RI QHZ VLGH FKDQQHOV DQG IRUPDWLRQ RI RYHUVI
FKDQQHO

$V WK RUGHU WULEXWDULHY DSSURDFK WKH EURDG IODW YD
&UHHN IORZV WKH\ EHFRPH PRUH UHGXFHG LQ JUDGLHQW R(

WR DERXW 7KLV IDLUO\ DEUXSW UHGXFWLRQ LQ JUDG!
WUDQVSRUW FDSDFLW\ LQ UHODWLRQ WR VWHHSHU KLJKHU I
FDSDELOLW\ &RQVHTXHQWLDOO\ WKHVH WULEXWDULHV VKR:
IORRG HYHQW EXW EHJLQ WR TXLFNO\ ILOO DJDLQ ZLWK VHG
FDSDELOLW\ DQG GHSRVLWLQJ H[FHVV ORDGV Rl VHGLPHQW
GHSRVLWLRQ Rl VHGLPHQW LQ WKH FKDQQHO DJJUDGLQJ SU

|
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IORRG VR WKDW DV WKH VWUHDP GRZQFXWV DQG WKHQ ILOO
LV DOVR FXWWLQJ ODWHUDOO\ ORZHULQJ EHG HOHYDWLRQV
VWUHDPEDQN DQG DGGLQJ HYHQ PRUH VHGLPHQW WR DQ DO
UHVXOWY LQ SHUSHWXDOO\ JUHDWHU GLVSDULW\ IURP VWDE(
LPSDLUHG RYHU WLPH RIWHQ H[DFHUEDWLQJ HURVLRQ LVVXH!
HURVLRQDO DUHDV DV WKRVH SRUWLRQV RI WKH FKDQQHO Et
7KLV SURFHVV FRQWLQXDOO\ UHSHDWV GRZQVWUHDP WKURX.
RFOH RI FKDQQHO LPSDLUPHQW HURVLRQ VHGLPHQW ORDGL
R@®V D JHQHUDO WUHQG WKH *RRVH &UHHN GUDLQDJH V\VWH
DQG EXLOGLQJ WKURXJK VHGLPHQW GHSRVLWLRQ LQ LWV O
DQG WKH PRXWK RI *RRVH &UHHN

JLIXUK[FHVVLYH VHGLPHQW GHSRVLWLRQ DJJUDGLQJ
HURVLRQ DQG FUHDWLRQ RI ZRRG\ GHEULYV MDPYV

2YHUDOO WKH LPSDFWV RI H[FHVVLYH VHGLPHQW GHOLYHU\
UDSLG UDWH RI RQIJRLQJ FKDQQHO HYROXWLRQ FOHDUO\ KD?
IXQFWLRQ RI WKH *RRVH &UHHN FKDQQHO $V ZLWK PDQ\ RI W
RI WKLV DVVHVVPHQW WKH XSSHU DQG PLGGOH UHDFKHV RI
GHILQHG ODUJH VFDOH HURVLRQDO DUHDV ZLWK DQ DEVROX
VHYHUH LQVWDQFHYVY RI VWUHDPEDQN HURVLRQ DQG H[FHVVL)
RI VPDOOHU LVRODWHG ORFDWLRQV ZKLFK FROOHFWLYHO\ L
RQH WUDYHOV GRZQVWUHDP :KLOH WKH FRQWULEXWLRQ RI LC
HQGSRLQW VHGLPHQWDWLRQ RI & KDXWDXTXD /DNH PD\ EH QH

280.011.001/3.14 8
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FRQWULEXWH WR WKH SUREOHP 8OWLPDWHO\ WKH JUDGXDO
WKH VWUHDP V\VWHP ZLWK HDFK QHZ HURVLRQ VLWH RU VHG
SURFHHGY GRZQVWUHDP DORQJ *RRVH &UHHN WKH VL]H H[WI
L QHF IV H

5HGXFLQJ GHOLYHU\ RI VHGLPHQW IURP *RRVH &UHHN WR &KI
WKHODWLYH FRQWULEXWLRQ RI ILQHU VHGLPHQWY JHQHUDWFH
EHLQJ GHOLYHUHG WR WKH ODNH %XW HYHQ PRUH LPSRUWD
WRHYROXWLRQ WR WKH VHGLPHQWDWLRQ LVVXH DOVR UHTXLL
DQG WKH SURFHVVHV UHVSRQVLEOH IRU WKHLU FRQGLWLRQ

VLWHVY DORQJ WKH VWUHDP FKDQQHO ,W LV E\ WKLV PHFKDQ
DQG LQ IDFW DPSOLILHG DORQJ WKH FRXUVH RI WKH VWUHD

)LIXUAWUHDP FKDQQHOV DOWHU SK\VLFDO IRUP LQ SU}F
VHGLPHQW DQG ZDWHU ORDGV

,Q PDQ\ VLWXDWLRQV LW LV FRPPRQ IRU D JLYHQ VWUHDP V\\
DQRG XQVWDEOH FKDQQHO PRUSKRORJ\ IURP KHDGZDWHUV WR
IDLUO\ ZHOO GHOLPLWHG DQG WKH LPSDFWV QHJDWLYHO\ DI
DOWRJHWKHU HOLPLQDWHG E\ FKDQJHV LQ FKDQQHO JHRPHW
FRYHU W\SH HWF 7KLV GRHV QRW DSSHDU WR EH WKH FDVH
WULEXWDU\ V\VWHP :LWKLQ *RRVH &UHHN FKDQQHO GHJUDG
FRQWLQXDOO\ SUHVHQW WR VRPH GHJUHH WKURXJK WKH HQW
HYHQ WKRXJK WKH I[UHTXHQW RFFXUUHQFH RI EHDYHU GDPV I
VLIQLILFDQW EXIIHULQJ IXQFWLRQ DJDLQVW WKH SULPDU\ SLU
HIWHQVLYH HURVLRQ SUREOHP LQ WKLV FDVH GHSRVLWLRQ

280.011.001/3.14 9
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GRZQVWUHDP UHDFKHYVY 7KLV HYLGHQFH SRLQWYV VWURQJO\ "
WKH FKDQQHO LQVWDELOLW\ HURVLRQ SUREOHP WKDW H[LVW
VA\VWHP

(URVLRQ ,VVXHV DQG 5HFRPPHQGHG 3ULRULW\ $
:DWHUVKHG :LGH 2XW RI &¢KDQQHO ,VVXHV

7TKH ZDWHUVKHG ZLGH SKDVH RI WKH ILHOG DVVHVVPHQW IRF
RI LPSDFWV WLHG SULPDULO\ WR VWUXFWXUDO DQG VWRUPZI
RI UHFHLYLQJ VWUHDP FKDQQHOV LQ WKH *RRVH &UHHN GUDL
ZDWHUVKHG UHSUHVHQW PLQLPDO GLUHFW LPSDFW WR WKH ¢
,GHQWLILHG W\SHV RI GLUHFW LPSDFWV LQFOXGH SRRU URDGC
GEWLQJ RI VWUHDPYVY DQG ILHOG GUDLQDJH WR H[SHGLWH UXC
DVVRFLDWHG ZLWK VDQG DQG JUDYHO PLQLQJ DQG DOWHUD\

SRDGV DQG 5RDGVLGH 'LWFKHV

YHFDXVH RI WKH PRGHUDWH WRSRJUDSKLF UHOLHI ZLWKLQ W
ZDWHUVKHG DUH QRW FRQILQHG WR QDUURZ YDOOH\V LQ FORF
URDGZD\V DQG HPEDQNPHQWY GR QRW UHSUHVHQW D VRXUFF
V\VWHP DV LV FRPPRQO\ WKH FDVH LQ ZDWHUVKHGV ZLWK JU
URDGZD\V RIWHQ RFFXS\ WKH VDPH YDOOH\ %ULGJHV DQG FX
WKH PRVW SDUW DGHTXDWHO\ VLIHG WR DOORZ SDVVDJH RI K
VSULQJ VQRZPHOW UXQRIlI 2YHU VFRXU RI FXOYHUW RXWOHW
IHZ ORFDWLRQV DORQJ WKH VWHHSHU XSVORSH SRUWLRQV R
URDG VXUIDFHV ZLWKLQ WKH ZDWHUVKHG DUH SDYHG DGGLQ
JUHDWO\ UHGXFLQJ WKH VHGLPHQW ORDGLQJ DVVRFLDWHG Z
VXUIDFLQJ PDWHULDO

SRDGVLGH GLWFKHY DUH D FRQWULEXWLQJ IDFWRU WR GHVW
ZDWHUVKHG ERWK IURP WKH SHUVSHFWLYH RI VHGLPHQW OR
UDWH RI UXQRIl WKH\ FRQYH\ WR UHFHLYLQJ VWUHDPV ,Q PD
SUDFWLFHVY OHDYH GLWFK ERWWRPY DQG ZDOOV EDUH DQG Y
VWDELOL]HG FRQGLWLRQ FDQ EHFRPH PRUH LQFLVHG ZLWK H
XQYHIJHWDWHG SRUWLRQV RI WKH GLWFK LQFUHDVLQJO\ PRU|
EHFRPH PRUH QDUURZ ERWWRPHG 9 VKDSHG LQFUHDVLQJ H
FRQGLWLRQ RI WKHVH GLWFKHY SODFHV WKH ERWWRP HOHYCL
WRSRJUDSK\ RI WKH DGMDFHQW URDGVLGH ODQGVFDSH OLPL
GLWFKHVY DFURVV WKH ODQGVFDSH $V VXFK PD®O\ RI WKHVH
GLVWDQFHYV EHIRUH GLVFKDUJLQJ GLUHFWO\ WR D UHFHLYLQ
UXQRII YROXPH DQG YHORFLW\ DQG WUDQVSRUWLQJ HURGHG
ZDWHUZD\ 7KH LPSDFW RI SRRUO\ VKDSHG GLWFKHV LV PDJC
WKH XHWBWHG FRQGLWLRQ RI WKH GLWFKHVY FRXSOHG ZLWK
UDLQIDOO VQRZPHOW FDQ UDSLGO\ HURGH VHGLPHQWYV 5RXV
HVWDEOLVKPHQW RI DQQXDO KHUEDFHRXVY YHIJHWDWLRQ RYH
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sobQwvY GR UHYHJHWDWH PDQ\ RI WKH FOHDQHG GLWFKHV E\
SURYLGH UHGXFHG VRLO UHWHQWLRQ FRPSDUHG WR URRWYV |

6HOHFW URDGVLGH GLWFKHV ZLWKLQ WKH ZDWHUVKHG GHW
ERWKURVWI K\GURORJ\ DQG VHGLPHQW GHOLYHU\ DUH UHF
$AWWLRQ $UHDV 7KH ORFDWLRQ RI WKHVH URDGVLGH GLWFK V

X $OH[DQGHUDER®D®J (DVW VLGH RI WKH URDGZD\ IURP WKH

XSVWUHDP DSSUR[LPDWHO\ IHHW
X '"LITOH\ DR QJ 1IRUWK DQG 6RXWK VLGH RI WKH URDG 11Ul
VORIHKIDBGUR[LPDWHO\ IHHW RQ ERWK VLGHV RI WKH |

X (ULFNVR@BEeRQJ (DVW DQG :HVW VLGH RI WKH URDG IURP
SDVW 'LITOH\ 5RDG WR WKH FXOYHUW DW (ULFNVRQ 5RDG
RI WKH URDG

7KH URDGVLGH GLWFK VLWHYV DORQJ 'LITOH\ 5RDG DQG (UL
SRWHQWLDO UHPHGLDWLRQ RI WKH K\GURORJLFDOO\ FRQQ|
VRXWK ZKLFK RXWOHWY GLUHFWO\ WR (ULFNVRQ 5XQ DW :3

X 6BWRQHOHGIJBEGR@L1IRUWK VLGH RI URDG IURP KLOO VORS
WR $DOHIHU 5XQ DSSUR[LPDWHO\ IHHW

X 6WLQKSBRRID@ORQJ 1IRUWK DQG 6RXWK VLGHV RI WKH URDGZ?
VORSH WR WKH FXOY H\5E WDRYLAEW WIHIOKR || BHRID\G

X XWWV+tbRR®@J :HVW VLGH RI URDG IURP VWUHDP FURVVL
DSSUR[LPDWHO\ IHHW

,Q DGGLWLRQ WR DFWLYH UHPHGLDWLRQ RI WKHVH DQG RWKH
&RXQW\ VKRXOG FRQWLQXH HIIRUWV WR HGXFDWH ORFDO UR
H)OYLURQPHQWDOO\ VHQVLWLYH PDLQWHQDQFH RI URDGZD\V

JRXRJI WKLV UHSRUW SURYLGHV D VXPPDU\ GHVFULSWLRQ RI V
SURSRVHG IRU SRWHQWLDO UHPHGLDWLRQ Rl WKH URDGVLGH
DDWHUBGRQWENSWXDO UHPHGLDWLRQ SODQV IRU HDFK SULRULW
SURYLGHG LQ WKH )LQDO 6WUHDP DQG :DWHUVKHG $VVHVVPH

$IJULFXOWXUDO 3UDFWLFHV

$FURVV WKH ZDWHUVKHG WKH GLUHFW LPSDFWV RI DJULFXO'
PLQLPDO 3ULQFLSDOO\ WKH H[LVWHQFH RI D UREXVW ULSDU
UHDFKHV ZLWKLQ WKH VA\VWHP NHHS GLUHFW GLVWXUEDQFHYV
VHSDUDWHG IURP UHFHLYLQJ ZzDWHUZD\V 8WLOL]DWLRQ RI D
DSSHDUV WR EH GHGLFDWHG PRUH WR KD\ILHOGV RU IDOORZ
VHSDUDWLRQ OLNHO\ YDULHVY DQQXDOO\ ZLWK URZ FURSV EF
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7ZR 3ULRULW\ $FWLRQ $UHDV KDYH EHHQ LGHQWLILHG LQ WK
DJULFXOWXUDO SUDFWLFHVY UHSUHVHQW VLJQLILFDQW GLUHF
7KH ORFDWLRQV RI WKHVH DUHDV DUH VKRZQ LQ $SSHQGL][

JLIXUBDSLBORGLQJ URDGVLGH GLWFKHYV OLNH WKLYV I
VLIQLILFDQW LPSDFWV WR WKH UHFHLYLQJ VWUHDP \

x )DUPVWHDG DORQJ 6% & DBRAVWRIDG DORQJ WKH 1RUWK V
5RDG RFFXSLHV B'{SSR&ML RVQU REXOWDU\ WR 6WHLQKRII 5XQ
UHFRQQDLVVDQFH SKDVH Rl WKH SURMHFW OMYHVWRFEN |
DSSHDUV ODUJH DUHDV RI WKH IDUPVWHDG GLUW ODQHV
OLNHO\ FRQWULEXWH HURGHG VHGLPHQW WR WKH VWUHE
VWUHDP FRUULGRU ZLWKLQ WKH IDUPVWHDG IORZV WKUR
DQG KDV QR ULSDULDQ EXIIHU 2SSRUWXQLWLHV WR LPSC
%03\RQ WKLV IDUP DV ZHOO DV WR VWDEMYWOUGHBURVLRQ
VWUHDP VKRXOG EH H[SORUHG IXUWKHU

X J)LHOG GUDLQDJH VRXWHOQROFWIL®OH\FRROGELHOG VRXWKHDV)
RI 'LITOH\ 5RDG DQG (ULFNVRQ 5RDG LV GUDLQHG E\ D GH
ILHOG DQG GLVFKDUJHVY GLUHFWO\ WR (ULFNVRQ 5XQ ,Q"
DVVHVVPHQW SKDVH RI WKH SURMHFW LQGLFDWHYV WKDW
V\VWHPYV DVVRFLDWHG ZLWK WKHVH WZR URDGZD\V FRXS
YHIHWDWHG QDWXUH RI WKH GUDLQDJH GLWFK UHVXOWYV
LQ (ULFNVRQ 5XQ EHORZ ,Q DGGLWLRQ WR WKH DFFXPXO
DQG VXEVHTXHQW RYHUZKHOPLQJ RI WKH VHGLPHQW WUL
HURVLRQ VLWHV GRZQVWUHDP WKH LPSDFWV RI WKLV GL
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UHDOL]J]HG LQ WKH WUDQVSRUW RI ODUJH DPRXQWYV RI ILC
IRU IXUWKHU HYDOXDWLRQ DQG GHYHORSPHQW RI FRQFH
GUDLQDJH GLWFK VKRXOG EH FRPELQHG ZLWK VWDELOL]I
(ULENVRIQ ID@®G 5SRDGV WKDW FRQWULEXWH WR WKH V\VWH

JLIXUHURGLQJ DJULFXOWXUDO VZDOHY OLNH WKLV RQH
VHGLPHQW WR WKH *RRVH &UHHN V\VWHP GXULQJ VWRL

6DQG *UDYHO OLQLQJ

'LWKLQ WKH *RRVH &UHHN ZDWHUVKHG IRXU VDQG DQG JUDY
LQLIWO\ FORVH SUR[LPLW\ WR WKH VWUHDP QHWZRUN 7KH PD
WKH WNCRHLD&EMDFHQW ZDWHUZD\V

2QBULRULW\ $FWLRQ $UHD KDV EHHQ LGHQWLILHG LQ WKH *R
HHRVLRQ LVVXHV DVVRFLDWHG ZLWK VDQG DQG JUDYHO PLQL
VWDELOLW\ RI WKH UHFHLYLQJ ZDWHUzZD\ 7KH ORFDWLRQ RI

X *UDYHO PLQH GRZQVWUHODPNRGRERYRWG DP RI WKH EULGJ
DFFHOHUDWHG UXQRII IURP D VDQG DQG JUDYHO PLQLQJ
RI VHYHUDO DUHDV RI JXOO\ HURVLRQ WKDW GLVFKDUJH
JXOPR®WWULEXWHY D VLIQLILFDQW DPRXQW RI VHGLPHQW
WKH JXOO\ HURVLRQ LVVXH DW WKLV VLWH ZRXOG HOLPL

VA\VWHP
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JLIXUBMXOO\ HURVLRQ IURP VDQG JUDY KU HRQHUBBGRMKK
IHHW

6WUHDP &KDQQHO (URVLRQ

7KH ILHOG DVVHVVPHQW SKDVH RI WRRSG R M HFMRURSHDID X D W H (
VWUHDP UHDFKHV LQ WKH *RRVH &UHHN V\VWHP IURP WKH K|
WKH PRXWK DW &KDXWDXTXD /DNH :LWKLQ WKH DVVHVVHG S|
FKDQQHO HURVLRQ ZDV GRFXPHQWHG DORQJ D WRWDO RI
&RPSDUHG WR WKH UHODWLYH FRQVRELEXAIDRQL RORFWR QRLBRE
HURVLRQ RI VWUHDP FKDLFQHDY W& B YWHIHDREWQNRXUFH RI V
GHOLYHUHG WKURXJK WKH *RRVH &UHHN V\VWHP

7KHQDWXUH RI VWUHDP FKDQQHO DQG EDQN HURVLRQ LQ WKH
IUHTXHQW RFFXUUHQFH Rl VKRUW ORFDOL]JHG UHDFKHV RI H!
RI HHWHQVLYH ORQJ ODVWLQJ DQG FRQWLQXRXV FKDQQHO LI
DUH FRPPRQO\ DVVRFLDWHG ZLWK DUHDV RI F\FOLFDO VHGLP#
RXWVLGH FKDQQHO PHDQGHUV ODWHUDO FKDQQHO PLJUDWL
WR REVWUXFWLRQ PRVWO\ GXH WR DFEXPXODWLRQ Rl H[WHC
IORRGSODLQ FRQQHFWLYLW\ GXH WR FKDQQHO GHJUDGLQJ D
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JLIXUMDQN HURV IRRQVWAHK URKVMK &UHHN V\VWHP LV SHUS
GHSRVLWMRHUD QG IKMQQHO PLJUDWLRQ

,Q HYDOXDWLQJ WKH VHYHULW\ RI LQGLYLGXDO HURVLRQ VLV
HIWHQW RI HDFK VLWH LWV UHODWLYH FRQWULEXWLRQ RI VF
LPSRUWDQWO\ WKH FRQQHFWLYLW\ RI HDFK VLWH WR DGMDF
ZLWKLQ WKH GRZQVWUHDP UHFHLYLQJ VWUHDP %\ FRQVLGHL
GHYHORSPHQW DQG SHUSHWXDWLRQ RI RWKHU GRZQVWUHDP
LQIOXHQFH RI HDFK VLWH XSRQ JHRPRUSKLF VWDELOLW\ RI W
EHGHQWLILHG DV EHLQJ PRUH SUREOHPDWLF DV pFDXVDWLY|
VLWHYVY ZHUH WKHQ SULRULWL]HG LQ D PDQQHU WKDW ZRXOG
USIUHVHQWLQJ WKH JUHDWHVW UHODWLYH LPSDFW WR WKH V)
EHQHILWY E\ DGGUHVVLQJ WKH SUREOHP DW WKH V\VWHPLF \
KLIKHVW SULRULW\ HURVLRQ VLWHYVY QRW RQO\ UHPRYHV WKH
VHGLPHQWDWLRQ SUREOHP LQ *RRVH &UHHN DQG &KDXWDXT X
VWDELOL]DWLRQ RI WKHVH KLJKHVW SULRULW\ VLWHYV ZRUNYV
DGGLWLRQDO HURVLRQ VLWHVY WR GHYHORS DQG SHUVLVW G

'HVFULSWLRQ RI 6BWUHDP &KDQQHO &RQGLWLRQV

7KH ILHOG DVVHVVPHQW RI VWUHDP FRQGLWLRQV FRQVLVWH (
Rl *RRVH &UHHN IURP WKHMRERBHID XHQBE IRWMWZRVULEXWDULHV
VWUHDPV )LIXUH VKRZV WKH ORFDWLRQV RI DVVHVVHG VWI
'LLWDO SKRWRJUDSKV DFFRPSDQ\LQJ WKH *RRVH &UHHN VWU
LOQFOXGHG LQ WKH FRPSDFW GLVN VHW DWWDFKHG WR WKLV
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SKRWRJUDSKV IURP WKH *RRVH &UHHN VWQHD®GHBGGDADWHUVI
$SSHRHBHD QG / UHVSHFWLYHO\

7KH IROORZLQJ SURYLGHV D EULHI RYHUYLHZ RI WKH FRQGLW
$ $OH[DQGHU 5XQ 1<6'(& 6WUHDP 3
*"HOHUDO &KDQQHO &RQGLWLRQV

7KH DVVHRUIEGHU VHIPHQW RI $OH[DQGHU 5XQ EHJLQ)\
WZRRUGHU WULEXWDULHYV LPPHGLDWHO\ XSVWUHDP
$OH[DQGHU 5RDG DQG H[WHQGYV DSSUR[LPDWHO\

*RRVH &UHHN HQWHULQJ *RRVH &UHHN IURP WKH QR
MXVW XSVWUHDP RI WKH EULGJH DW 6RXWK ODSOH $)\

$OH[DQGHU 5RDG WR ORXWK DW *RRVH &UHHN

7KH H[WUHPH XSSHU SRUWLRQ Rl $OH[DQGHU 5XQ :3
VWHHS DFWLYHO\ HURGLQJ $ W\SH FKDQQHO ZLWK Y
EDQRQJIJRLQJ HURVLRQ RI WKH OHIW VWUHDPEDQN WK
DGMDFHQW URDGZD\ HPEDQNPHQW ZKLFK SDUDOOHO
KXQGUHG IHHW GRZQVWUHDP RI WKH URDG FURVVLQJ
WKLV EDQN LQFOXGH SODFHPHQW RI EURNHQ FRQFUF
EHWZHHQ WKH VWHHS VWUHDP FKDQQHO DQG DGMDF
H[FHSWLRQDOO\ KLJK HQHUJ\ RI IORRG IORZV WKURX
DUPRULQJ HIIRUWY KDYH PHW ZLWK OLPLWHG VXFFH\

YRU VHYHUDO KXQGUHG IHHW GRZQVWUHDP RI $OH[D(
WKLV VWHHS KLJK HQHUJ\ FKDUDFWHU DV LW SDVVH
IRUHVW 7\SLFDO FKDQQHO IRUP WKURXJK WKLV UHDI
ODWHUDOO\ ZLWKLQ VKRUW YHUWLFDO EDQNV 7KH |
IUHTXHQW FDVFDGH PLQRU IUHTXHQW JUDGH FRQWU
%W\SH FKDQQHOV ,Q PDQ\ LQVWDQFHV ZRRG\ GHEUL
SURYLGHY ORFDOL]HG JUDGH FRQWURO UHVXOWLQJ
VHGLPHQW GHSRVLWLRQ EDU IRUPDWLRQ DQG EHG
$OH[DQGHU 5XQ KDV EHHQ LGHQWLILHG DV D SULPDU
WKH *RRVH &UHHN ZDWHUVKHG

$SSUR[LPDWHO\ IHHW GRZQVWUHDP RI $OH[DQGH
$/; WKH FKDQQHO WUDQVLWLRQV UDWKHU DEUXSW
HQHUJ\ VA\VWHP ZLWK D ZHOO GHILQHG VLQJOH WKUFL
VI\VWHP DV WKH YDOOH\ VORSH GHFUHDVHV VXEVWDQ

! GPS waypoints (WP) are location points collected in the field during the stream assessment. Maps of all

waypoints collected within the Goose Creek and Dutch Hollow Creek watersheds are provided in Appendices D and
H, respectively. Corresponding GPS waypoint descriptions are included as Appendices E (Goose Creek) and | (Dutch
Hollow Creek.

- _______________________________________________|
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HQHUJ\ DQG WUDQVSRUW FRPSHWHQF\ UHVXOWYV LQ (
VHGLPHQW DQG ZRRG\ GHEULY DFURVV WKH YDOOH\ I
7KLY OHDGV WR IRUPDWLRQ RI PXOWLSOH FKDQQHO E
YDOOH\ EHFRPHVY REVWUXFWHG LQ YDULRXV ORFDWLI
GHOLYHUHG IURP XSVWUHDP

JLIXUHEWUHDPV W\SHV $ WKUX * DUH FO/MWAHL WE @1
FURWHWFWLRQ JHRPHWU\

$ GHILQHG VLQJOH WKUHDG FKDQQHO LV RQFH DJDLQ
GRZQVWUHDP RI $OH[DQGHU 5RDG YLFLQLW\ RI :3 $/;
ORFDWLRQ GRZQVWUHDP WR WKH FURVVLQJ XQGHU 6
WKISLVEDO FKDUDFWHU RI D ORZ JUDGLHQW & W\SH FK
H[KLELWLQJ VWDEOH EHG IHDWXUHV ULIIOH SRRO VF
EDQNV 3HULRGLFDOO\ WKURXJK WKLV UHDFK ZRRG\
EUDLGLQJ UHVXOWLQJ LQ VKRUW OHQJWKYV ZKHUH W
EUDLGY $Q DFWLYH EHDYHU GDP DQG SRQG DSSURJL
BWRQHOHGJH 5RDG DGG VRPH PHDVXUH RI IORRG DQ
VWUHDP FRUULGRU

$W 6WRQHOHGJH 5RDG :3 $/; WKH FKDQQHO SDVVH
FRUUXJDWHG PHWDO SLSH &03 FXOYHUW $ ODUJH V
GRZQVWUHDP RXWOHW VLGH RI WKH FXOYHUW :3 $/
VHGLPHQW EHLQJ GHOLYHUHG WR *RRVH &UHHN )UREF
WKH LQFK &03 SDVVLQJ XQGHU 5RXWH 13 $/; D
DSSUR[LPDWHO\ IHHW WKH FKDQQHO LV LQFLVH
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EDQNV 3RUWLRQV RI WKLV UHDFK SDVV WKURXJK DQ
HRGLQJ VHFWLRQV RI ODZQV LQ VRPH DUHDV 7KLV U
6WRQHOHGJH 5RDG GRZQVWUHDP WR 5WH KDV EH
VLWH 6LWH $/;

JLIXUH$ WASH FKDQQHOV OLNH WKH XSSHU UHDWKIRS /@I
KHDY\ GHEULY ORDGWYPR®EVIUHTXHQW VWHS

'RZQVWUHDP RI 5WH $OH[DQGHU 5XQ IORZV WKUR
IRU D GLVWDQFH RI DSSUR[LPDWHO\ IHHW EHIRUH I
FKDQQHO ZDOOV DUH KHDYLO\ YHJHWDWHG ZLWK -DS
RSSRUWXQLW\ IRU LQWHJUDWLQJ LQYDVLYH VSHFLHV
ZDWHUVKHG PDQDJHPHQW SODQ

2YHUDOO $OH[DQGHU 5XQ FXUUHQWO\ UHSUHVHQWYV
VHGLPHQW WR WKH PDLQ VWHP RI *RRVH &UHHN DQG
ZKHQ FRPSDUHG WR RWKHU SRUWLRQV RI WKH *RRVH
VHGLPHQW VRXUFH 6LWH $/; ORFDWHG LQ WKH YH
GUDLQDJH LV PLWLIJDWHG LQ SDUW E\ WKH KLJK UDW
VORBMHDQVLWLRQ DUHD ORFDWHG ZHOO XSVWUHDP RI
DQG SHUVLVWHQFH RI WKH EHDYHU GDP DQG SRQG O
SURYLGHY DQ DGGLWLRQDO PHDVXUH RI VHGLPHQW L
FRQWLQXHG GHJUDGLQJ RI WKH VWHHS FKDQQHO UHI
SRDG DQG PRUH DJJUHVVLYH HURVLRQ RI QHZ FKDQC
JUDGLHQW YDOOH\ IORRU WKURXJK WKH VORSH WUDC

- _______________________________________________|
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VLIQLILFDQW FRQWULEXWRUV RI VHGLPHQW 7KLV LV
FRPSOH[ IXUWKHU GRZQVWUHDP ZHUH ORVW WR IORR
HURVLRQ VLWHV LGHQWLILHG DORQJ $OH[DQGHU 5XQ
RYHUDOO VHGLPHQW ORDGLQJ WR *RRVH &UHHN DQG
QRW UDQNHG DV 3ULRULW\ $FWLRQ $UHDV GXH WR W
ZKHQ FRPSDUHG WR RWKHU LPSDLUHG VLWHV HOVHZI

%  'LIIOH\ 5XQ 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHVVHG VHJPHQW RI 'LIITOH\ 5XQ EHJLQV DW W
Y\RUGHU KHDGZDWHU WULEXWDU\ XQGHU (ULFNVRQ 5
DSSUR[LPDWHO\ IHHW PLOHV GRZQVWUHDP W
HQWHULQJ *RRVH &UHHN DSSUR[LPDWHO\ PLOH GR
(ULFNVRQ 5RDG

JLIXUH2YHUVL]HG JUDYHO EDUV DQG HURGLQJ PHDQG
5XQ

(ULFNVRQ 5RDG WRYR B QG HWX HQIFEHXRIDULHV

7KH DVVHVVHG  "URDFHKURW WIKEFHXW DU\ EHWZHHQ (ULFNV
DQG WKH VRA*RUWHU WHKHHQW RI 'LIIOH\ 5XQ :3 ') L
DQ LQWHUPLWWHQW % W\SH FKDQQHO DSSUR[LPDWH
WULEXWDU\ H[KLELWV IDLUO\ VWDEOH IRUP ZLWK OL
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H[FHVVLYH EDQN HURVLRQ RU FKDQQHO DJJUDGLQJ

H[KLELW HYLGHQFH RI KLJK EHGORDG WUDQVSRUW W
MRLQLQJ DRBRGHKWMHWULEXWDU\ MXVW GRZQVWUHDP $(
ZDWHUVKHG ZLGHPBRWEGNY DHQBVJREHDWHU FKDQQHOV
&UHHN GUDLQDJH LW LV UHFRPPHQGHRUBGKIW WKH X
WULEXWDULHV IHHGLQJ 'LIIOH\ 5XQ EH HYDOXDWHG L
LGHQWLI\LQJ SULPDU\ VHGLPHQW VRXUFHV HURVLRQ
GUDLQDJH DUHDV DQG WKH VWHHS WRERRIGBIHDSE K\ DW V
VWUHDPV WKH SRWHQWLDO GRHV H[LVW WKDW SRUW
FRQWULEXWLQJ VLIJQLILFDQW DPRXQWYV RI VHGLPHQYV
GRZQWRWUHDFKHV RI 'LIIOH\ 5XQ DQG XOWLPDWHO\ W
ZLWK D ORFDO ODQGRZQHU GXULQJ RXU ILHOG DVVH)
Rl FKDQQHO DQG EDQN HURVVYYRQ@ EBU H[H B WKHEVW KR/ \
VXFK DUHDV FRQWULEXWH WR GHOLYHU\ RI VHGLPHQ
&KDXWDXTXD /DNH EXW LQSXWV RI VHGLPHQW IURP \
VWDEOH FKDQQHO IRUP DQG IXQFWLRQ WKURXJK DG M
5XQ SHUSHWXDWLQJ LQVWDELOLW)\ LVVXHV WKHUH W
WKURXJKRXW WKH FRXUVH RI WKH VWUHDP V\VWHP

6 WDUWRRIGHU 5HDFK 'RZQVWUHDP WR 'LIIOH\ 5RDG

7KH°RUGHU UHDFK EHWZHHN®R WKHHUF\R Q LE X WQ@FRH HRY D Q
5RDG :3 ') LV QRWLFHDEO\ LPSDFWHG E\ WKH LQS]
HURVLRQDO DUHDV L'YFoOxel QUUKIERB/DRDWHY 7KLV U
PRGHUDWH JUDGLHQW & W\SH FKDQQHO WKURXJK PR
DUH D SUHGRPLQDQW IHDWXUH RI WKH UHDFK IRUPL
ORFDOL]HG DUHDV RI VWUHDPEDQN HURVLRQ ERWK L
GRZQVWUHDP 'HEULV MDPV ORFDWHG WKURXJK WKL\
VWUHDPEDQNY ZLWKLQ WKH SULPDU\ FKDQQHO EXW
RYHUIORZ FKDQQHOV RU EUDLGLQJ RI WKH SULPDU\ F
WKUHDGYV ,QGLYLGXDOO\ WKHVH ORFDOL]JHG HURVLF
FRQWULEXWRUV Rl VHGLPHQW EXW FXPXODWLYHO\ C
UHSUHVHQW D SULPDU\ PHFKDQLVP RI VHGLPHQW GH

7KUHH SULPDU\ HURVLRQ VLWHY KDYH EHHQ LGHQWL
'LITOH\ 5RDG 6LWH ',) LPSDFWV SRUWLRQV RI DQ D
ZLWKLQ DSSUR[LPDWHO\ IHHW RI D FDELQ DQG VREF
GRHVY QRW DSSHDU WR SRVH DQ LPPHGLDWH ULVN WK

- _______________________________________________|
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JLIXUH:RRG\ GHEULY MDPV DUH YHU\ FRPPRQ WKURXJKF
&UHHN ZDWHUVKHGV

'LITOH\ 5RDG WR ORXWK DW *RRVH &UHHN

'LITOH\ UXQ LV SDVVHG XQGHU 'LIIOH\ 5RDG WKURXJK
ZLWK FRPELQUDWIHRQEFROQUBLOURDG WLH KHDGZDOO VYV
DQG RXWOHW 7KH FKDQQHO LV UHHQJDJHG LPPHGLD
5RDG FXOYHUW E\ D ODUJH VFRXU KROH 7KLV VXUIDI
UHIXJH IRU ILVK DQG RWKHU ELRWD DW WLPHV ZKHQ
ZKHQ WKH PDMRULW\ RI VWUHDP IORZV VXEWHUUDQH
VHGLPHQW GHSRVLWLRQ

7\SLFDO FKDQQHO FKDUDFWHU GRZQVWUHDP RI 'LIIO]
FRQGLWLRQV ZLWK IUHTXHQW HYLGHQFH RI DFFHOH!
GHSRVLWLRQ RI H[FHVVLYH DPRXQWV Rl EHGORDG ZL
ODWHUDO FKDQQHO PLIJUDWLRQ HYLGHQFHG E\ ORFEL
EDQNV 7KH G\QDPLF QDWXUH RI WKLV UHDFK LV VRF
LQKHUHQW WR ORZ JUDGLHQW VWUHDP UHDFKHV DV \
VWUHDP EXW WKH V\PSWRPV DUH FOHDUO\ PRUH SUF
ZLWKLQ WKLV UHDFK Rl H[FHVV DPRXQWV Rl VHGLPHC
RI 'LIIOH\ 5XQ 7\SLFDO RI PDQ\ RI WKH DVVHVVHG WL
WKH ORZHU UHDFK RI 'LIIOH\ 5XQ H[KLELWV HYLGHQF
FKDQQHO H[SHULHQFLQJ ORQJ WHUP EHG GHJUDGLQJ
DUHDV DORQJ 'LIITOH\ 5XQ DUH QRW LQ DQG RI WKHPV
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VHGLPHQW WR WKH *RRVH &UHHN V\VWHP WKH\ GR F
RI WULEXWDU\ LQSXWV WR *RRVH &UHHN SDUWLFXOL
SULPBURVLRQ VLWHYV

& (ULFNVRQ 5XQ 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHVVHG VHIJPHQW Rl (ULFNVRQ 5XQ EHJLQV DV
ZHVWHUORRBWU KHDGZDWHU WULEXWDU\ RI (ULFNVR
S5RDG :3 (5. DQG FRQWLQXHYV DSSUR[LPDWHO\

GRZQVWUHDP WR WKH PRXWK :3 (5. HOQWHULQJ *RI
PLOH GRZQVWUHDP HDVW RI WKH EULGJH DW (ULFN)

JLIXUH%HDYHU SRQGY OLNH WKLV RQH DW WKH KHDGZD
PLWLIJDWLRQ DQG VHGLPHQW UHWHQWLRQ WKURXJK PD

%DNHU 5RDG WR ¥RQGMUHEXMDRLHYV

-XVW GRZQVWUHDP RI %DNHUSBRGBU WK B GZDMWWHL Q/RR
5XQ HQWHUV DQ H[SDQVLYH EHDYHU SRQG (5. 7 KH
UHDFK SDVVHV DSSUR[LPDWHO\ IHHW IURP WKH E
HQG RI WKH SRQG WR"WKGEHRRRQHOXGCHQMHBIVWUHDPV

C®CRUGHU UHDFK :3 (5. 7KLV VWUHDP UHDFK IORZ\
PDWXUH KDUGZRRGV DQG FRQLIHUV DQG LV W\SLILH
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PLQLPDO HYLGHQFH RI H[FHVVLYH VHGLPHQW GHSRVI
ZLWK ZHOO FRQQHFWHG IORRGSODLQV DQG KHDOWK\
HURVLRQ RFFXUV LQ DUHDV ZKHUH VXEVWDQWLDO ZF
IORZV DIJDLQVW WKH DGMDFHQW EDQN 7KHVH IHZ OR
ORFDOL]J]HG LQ QDWXUH

&RQIOXHORHGEHU 7ULEXWDULHV WR +XQW &OXE 5RDG

'RZQVWUHDP RI WKM¥BGHUXWQEBXRNDULHY WKH VWU
VOLJKWO\ LQ JUDGLHQW DQG WKH LYSSKGHBI VHGLPH
KHDGZDWHU VWUHDP KDV DQ HYLGHQW LPSDFW XSRQ
7KURXJK PXFK RI WKLV PLGGOH UHDFK WKH FKDQQHO
WKH ZLGWK RI WKH YDOOH\ IORRU $V RSSRVHG WR V
RI PXOWLSOH FKDQQHO EUDLGY FRQWULEXWHV KLJK
VIVWHP WKH UREXKWKH REBIODIGREQNWKURXJIK ZKLFK W
IRRHG OLPLW WKH LPSDFW RI EUDLGLQJ XSRQ WKLV U
FKDQQHO HURVLRQ DQG VXEVHTXHQW VHGLPHQWDWL
XQWLO WKH FKDQQHO H[LWV WKHVH IRUHVWHG ZHWO
DW +XQW &OXE 5RDG :3 (5.

+XQW &OXE 5RDG WR (ULFNVRQ 5RDG WR ORXWK DW *

(ULFNVRQ 5XQ GRZQVWUHDP RI +XQW &OXE 5RDG RQF
PDWXUH IRUHVW Rl KDUGZRRGV DQG FRQLIHUV LQWH
DUHDV 7KH FKDQQHO UHPDLQV IDLUO\ VWDEOH WKUF
EXW EHJLQV WR VKRZ HYLGHQFH RI URXWLQH EHG VF
WKH FKDQQHO DSSURDFKHV (ULFNVRQ 5RDG 7KH ORZ
LGHQWLILHG DV D SULPDU\ HURVLRQ VLWH H[KLELWL
EHWZHHQ HURGLQJ VWHHSHQHG EDQNV ,QGLFDWLRC
WHUP GHJUDGLQJ RI WKH VWUHDPEHG HOHYDWLRQ Z
GHOLYHUHG IURP XSVWUHDP

(ULFNVRQ 5RDG WR ORXWK DW *RRVH &UHHN

$W (ULFNVRQ 5RDG WKH VWUHDP SDVVHV WKURXJK D
SURWHFWHG E\ SRXUHG FRQFUHWH DQG FRQFUHWH E
WKISRLQW GRZQVWUHDP WR *RRVH &UHHN WKH FKDQ
PRGHUDRVHHYHUH FKDQQHO DJJUDGLQJ ZLWK VXEVH]
HIIHFWLQJ ORFDOL]JHG DUHDV RI EDQN HURVLRQ LQ P
HYLGHQFH RI DQ RYHUEXUGHQHG VHGLPHQW WUDQVS
WRZDUG G\QDPLF FKDQJHV LQ SK\VLFDO FKDQQHO IR
HIITHFWLYHO\ DQG WKRURXJKO\ PRELOL]H WKH VHGLP
GRZQVWUHDP Rl (ULFNVRQ 5RDG D ODUJH GUDLQDJH
WKH QRUWK :3 (5. 7KLV GHHSO\ LQFLVHG GLWFK G
ILHOGY DQG GHOLYHUV DQ H[FHVVLYH DPRXQW RI VF
VOXJ RI VHGLPHQW KDV GUDVWLFDOO\ DIIHFWHG WKF
FKDQQHO FRPSOHWHO\ ILOOLQJ WKH FKDQQHO LQ W]

- _______________________________________________|
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GLWFK WR WKH SRLQW ZKHUH QR GHILQHG VWUHDP F
)XUWKHU GRZQVWUHDP WKH GHYHORSPHQW RI RYHU
FKDQQHO PLJUDWLRQ DQG VXEVHTXHQW EDQN HURVL
LQFUHDVHG LQSXWV RI ZRRG\ GHEULV WR WKH FKDQC
REVWUXFWLRQV IXUWKHU GRZQVWUHDP )RUPDWLRQ
XSVWUHDP VHGLPHQW GHSRVLWLRQ DQG GRZQVWUHEL
IHDWXUH RI WKH UHDFK SDUWLFXODUO\ LQ WKH ILUV
(ULFNVRQ 5RDG

2YHUDOO FKDQQHO FRQGLWLRQV ZLWKLQ WKH (ULFEN
FRQWULEXWLQJ WR WKH GHOLYHU\ RI VHGLPHQW WR
ZDWHUVKHG RXW RI FKDQQHO LQSXWV VXFK DV KLJ¥
WKH DJULFXOWXUDO GUDLQDJH GLWFK HQWHULQJ GR
ZLWK WKH FXUUHQW XQVWDEOH FKDUDFWHU RI WKH (
VLIQLILFDQW DPRXQW RI ILQH VHGLPHQWYVY WR WKH *
RXW RI FKDQQHO LPSDFWV VKRXOG EH WKH ILUVW PH
HJRVLRQ ZLWKLQ (ULFNVRQ 5XQ ZLWK VXEVHTXHQW |
FKDQQHO IRUP WR WKRVH SRUWLRQV RI WKH FUHHN
UHDFK LPPHGLDWHO\ GRZQVWUHDP RI (ULFNVRQ 5RD(

' *RRVH &UHHN 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHRWUKEG U DQG JUHDWHU SRUWLRQ RI *RRVH &
QRUWK Rl WKH YLOODJH RI 3DQYRDGHW WHKEBE GARQNE X H
WULEXWDULHV :3 *& DQG H[WHQGY GRZQVWUHDP I
PLOHV WR WKH PRXWK DW &KDXWDXTXD /DNH :3 *&

&RQIOXHWEHWGRIU 7FULEXWDULHV WR (JJOHVWRQ +LOO

7KH®RUGHU UHDFK RI *RRVH &UHHN EHJLQV DW WKH |
WULEXWDULHV MXVW WR WKH HWRUWHR WDUOLGE %W D B \H My
LPSRXQGHG EHKLQG DQ DFWLYH EHDYHU GDP XSVWUH
EHDYHU SRQG GDP DQG DGMDFHQW ZHWODQG PHDG
VLGH RI WKH URDG MXVW FERYGHWKHHBPHREKLQQLQJ RI

JURP WKH FRQIOXHQFH RI KHDGZDWHU WULEXWDULH\
'3 *& *RRVH &UHHN LV D VPDOO WR IRRW ZLC
JHQHUDOO\ ZHOO FRQQHFWHG IORRGSODLQV IORZLQJ
KDUGZRRGV DQG FRQLIHUV $ ZHOO GHILQHG $79 VQR
WKH UHDFK SURYLGLQJ JRRG DFFHVV IRU DQ\ SRWHC
'"HEULV MDPV DUH IHZ DQG WKRVH WKDW H[LVW KDYF
IXQFWLRQ 7KH IHZ VKRUW ORFDOL]HG DQG LVRODW !
RFFXU DUH OLPLWHG WR DUHDV ZKHUH WKH FKDQQHC
EDQN 2YHUDOO WKLV UHDFK LV QRW D VLJQLILEDQMW
&UHHN V\VWHP
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JLIXUH7\SLFDO FRQGLWLRQ R I*FRWRNHHXSSHHNUHDFKHYV R
(JJOHVWRQ +LOO 5RDG WR )R[ 5RDG

*RRVH &UHHN LV FDUULHG XQGHU (JJOHVWRQ +LOO 5
ZLWK SUHFDVW FRQFUHWH KHDGZDOOV 'RZQVWUHDP
EHFRPHV PRUH VLQXRXV ZLQGLQJ WKURXJK \RXQJ IR
VLQJOH UHVLGHQWLDO SURSHUW\ 'DOO BWUHHW
SRQAHDGRZ FRPSOH[ 7KH FKDQQHO LV SLQQHG ODWH
DGMDFHQW WR WKLV SURSHUW\ DQG VXEVHTXHQW H
HYLGHQW

$V WKH FKDQQHO SDVVHV EH\RQG WKLV UHVLGHQWLEL
SDUWLDOO\ FRQILQHG YDOOH\ ZLWK ORZ UHOLHI VLG
EURDG IODW PXOWL WHUUDFHG VWUHDP YDOOH\ 7\!
HIWHQGV FRQWLQXDOO\ GRZQVWUHDP WR WKH PRXW|
IDNH 7\SLFDO VWUHDP FKDQQHO FKDUDFWHULVWLFYV
LQFOXGH ORZ FKDQQHO JUDGLHQW ZLWK KLJK VLQXR
SURSHQVLW\ IRU FRQWLQXDO EDQN HURVLRQ DVVRFL
IURP XSVWUHDP DQG VXEVHTXHQW ODWHUDO FKDQQF
PLJUDWLRQ LV D PHFKDQLVP E\ ZKLFK QHZ IORRGSOD
VXEVHTXHQWO\ DEDQGRQHG GXULQJ WKH QDWXUDO F
UHORFDWLRQ RI WKH FKDQQHO DFURVV WKH EURDG Y
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JLIXUH7\SH 9 YDOOH\V DUH WASLFDO RI WKH XSSHU KHD
+ROORZ &UHHN ZDWHUVKHGYV

JLIXUH7\SH 9,, YDOOH\V DUH FRPPRQ LQ WKH WUZQWHVUVKPDOEHM
KHDGZDWHUYV DQG PDLQ VWHP

'RZQVWUHDP RI WKLV UHVLGHQWLDO SURSHUW\ WKH
HIWHQVLYH EHDYHU SRQG ZLWK DGMDFHQW ZHWODQ(
GRZQVWUHDP XQGHU &RXQW\ 5RXWH '3 *& WR Wt
JR[ SRDG :3 *& 7TKH DWWHQXDWLQJ QDWXUH RI FRC
LPSRXQGHG ZDWHUV SURYLGH GHWHQWLRQ RI VHGLP
PLQLPL]H WKH LPSDFW RI XSVWUHDP FKDQQHO SURFF&
GRZQVWUHDP UHDFKHYVY &KDQQHO HURVLRQ WKURXJK
OLPLWHG WR LVRODWHG DUHDV ZKHUH SDVW IDLOXU
VKRUW UHDFKHV RI EDUH EDQNYV 7KH PDMRULW\ RI W

- _______________________________________________|
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H[SHULHQFH YHU\ ORZ HQHUJ\ IORZV HYHQ LQ IORRG
VRXUFHV RI VHGLPHQW WR WKH *RRVH &UHHN V\VWHF

$ Y\RUGHU WULEXWDU\ HQWHUV WKLV FRPSOH[ IURP V
HDVW RI &RXQW\ 5RXWH 13 *& $ EULHI UHFRQQD
LQGLFDWHG JHQHUDOO\ GHJUDGHG FRQGLWLRQV ZL\
WKURXJK PXFK RI WKH UHDFK I[URP %DNHU 5RDG GRZ1
*RRVH &UHHN $OWKRXJK QRW L O FROXGHIEG D.QGWIKILH/D MY
FKDQQHOV LQ WKH *RRVH &&UHHN ZDWHUVKHG FRQVL
DVVHWI3RUGHU WULEXWDU\ LQ WKH IXWXUH WR GRF
RI SRWHQWLDO HURVLRQ DUHDV FRQWULEXWLQJ WR

JR[ 5RDG WR (ULFNVRQ 5RDG

,PPHGLDWHO\ GRZQVWUHDP RI WKH EULGJH DW )R[ 5F
LPSRXQGHG E\ D VHULHV RI WZR EHDYHU GDPV %HW:
LQFLVHG GUDLQDJH VZDOH HQWHUV WKH FKDQQHO IU
DUHD DGMDFHQW WR D VWUHDPVLGH JUDYHO PLQLQJ
GHHSHQHG UDSLGO\ HURGLQJ JXOOLHV FRQWULEXW1
VWUHDP WKLV VLWH UHSUHVHQWYV D VLJQLILFDQW R.
V\VWHP

JLIXUH7KH PDLQ \RRNP RUHHN RFFXSLHV D EURPBOORY JUDGLHQ'

%H\RQG WKH EHDYHU GDPV WKH FKDQQHO HQWHUV D
GRPLQDWHG E\ \RXQJ KDUGZRRGV VKUXE JURZWK DQ
FKDQQHO JDLQV VLJQLILFD QW FQ B F RIMHIOFKHGS WW U
WKH EHDYHU FRPSOH[ DSSURDFKLQJ IHHW LQ ZLGV
IORRG HQHUJ\ DQG DQ LQFUHDVHG RFFXUUHQFH RI V]
WKURXJK WKH UHDFK UHVXOW LQ PRUH IUHTXHQW HU
DURXQG WKH RXWVLGH RI PHDQGHUV DQG LQ ORFDWL
DURXQG GHEULVY REVWUXFWLRQV 7KH DGGLWLRQDO |
HURVLRQDO DUHDV GHSRVLWV WKURXJKRXW WKH GR:
WR DFFHOHUDWHG SRLQW EDU IRUPDWLRQ DQG VXEV
E\ PHDQV RI VWUHDPEDQN HURVLRQ 7KH LQFUHDVHG
WKURXJK WKH ORZHU HQG RI WKLV UHDFK VXJJHVWYV
PDQ\ DUHDV GXULQJ IORRG
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$Q XRBSHG LQWHUPLWWHQW VWUHDP HQWHUV WKH F
DSSUR[LPDWHO\ IHHW GRZQVWUHDP RI WKH EULG
'3 *& 7KLV PRGHUDWHO\ LQFLVHG FKDQQHO GUDLQ\
EDVLQ DQG IORZV IRU VHYHUDO KXQGUHG IHHW WKU
SRRU ULSDULDQ EXIIHU SULRU WR HPSW\LQJ WR *RR\
LV D SRWHQWLDOO\ VLIQLILFDQW FRQWULEXWRU RI \
UHPHGLDWLRQ Rl WKH LQFLVHG FRQGLWLRQ RI WKLV
LPSDFW XSRQ WKH UHFHLYLQJ VWUHDP V\VWHP

SHPQDQWYV RI DQ ROG FRQFUHWH GDP :3 *& DUH OF
IHHW XSVWUHDP RI (ULFNVRQ 5RDG )DLOXUH RI WKL)
GLVSHUVDO RI VHGLPHQW IRUPHUO\ GHWDLQHG LQ W

(ULFNVRQ 5RDG WR 6WHLQKRII 5XQ

JURP WKH EULGJH DW (ULFNVRQ 5RDG :3 *& GRZQV
BWHLQKRII 5XQ :3 *& WKH FKDQQHO LV GRPLQDWHC
LPSRXQGHG EHDYHU SRQGV 7KH FKDQQHO VKRZV LP¢
IORRG SHUKDSV WLHG WR D IDLOXUH Rl WKH ODUJH
5RDG DQG JHQHUDO GHJUDGLQJ RI WKH VWUHDP FKD
UHDFK H[KLELW VWHHS VLOW\ EDQNV WKDW DUH KLJ
WKDW UHFXUULQJ IDLOXUH RI EHDYHU GDPV RYHU WL
WKURXJK VLOW GHSRVLWYV IRUPHUO\ WUDSSHG EHKLC
HOHYDWLRQV DUH ORZHUHG DV D UHVXOW RI WKLV L¢
RRQVWUXFWHG DW ORZHU HOHYDWLRQV WKDQ SUHYLF
DUH OHIW H[SRVHG 6HDVRQDO LQXQGDWLRQ RI WKH\
UHHVWDEOLVKPHQW RI YHJHWDWLRQ RQ WKHVH H[SR
FKDQQHO DQG ODFN RI IORRGSODLQ FRQQHFWLYLW\ |
DQG FRQWLQXDOO\ LQFUHDVHG RYHUEXUGHQLQJ RI W
WKHVH IDFWRUV FRQWULEXWH WR D VHOIl SHUSHWXD
HURVLRQ DQG H[FHVV VHGLPHQW LQSXWV WKDW EHF
PRYHVQG/RZWUHDP WKURXJK WKH *RRVH &UHHN V\VWHP

$SSUR[LPDWHO\ IHHW GRZQVWUHDP RI WKH FRQI(
VXEVWB'EWGBO WULEXWDU\ HQWHUV *RRVH &UHHN IU
13 *& $OWKRXJIJK QRW LQFOXGHBRUGHVWKDY ®VVHDWH
FKDQQHO VHIJPHQWY WKURXJKRXW WKH *RRVH &UHHN
FRQGLWLRQV ZLWKLQ WKLV WULEXWDU\ LQGLFDWHYV '
VHGLPHQW WR WKH *RRVH &UHHN V\VWHP 7KLV FKDQ
IURP WKH FRQIOXHQFH ZLWK *RRVH &UHHN H[KLELW\
FRRQGLWLRQV ZLWK GHJUDGHG EHG DQG VWHHS DFWL
UHFRQQDLVVDHEPIGHRY WKILEXWDU\ VKRXOG EH FRQVLC
XSVYMDP FRQGLWLRQ DQG FRQWULEXWLRQ RI VHGLPH(
HYDOXDWH DSSURSULDWH UHPHGLDWLRQ PHDVXUHV
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JLIXUH7\SLFDO FRQGLWLRQ RI *RRVH &QUBHRDNGRZQVWUH
6WHLQKRII 5XQ WR %ORFNYLOOH 5RDG

7KH FRQIOXHQFH RI 6WHLQKRII 5XQ LQMHFWY D WUHF
*RRVH &UHHN V\VWHP :LWKLQ WKH SUR[LPLW\ RI WKL
GLVWDQFH GRZQVWUHDP WKH LPSDFWV RI WKLV VXU
FKDQQHO IRUP DQG IXQFWLRQ ZLWKLQ *RRVH &UHHN
SRUWLRQV RI WKLY UHDFK DUH GRPLQDWHG E\ IRUPD
FKDQQHO JUDYHO EDUV 7KHVH IHDWXUHYVY OHDG WR
LQFOXGLQJ HQJDJHPHQW RI VXEVWDQWLDO E\SDVV F
EDQNV LQ DUHDV ZKHUH WKH ODQGVFDSH ULVHV TXLI
UHDFK WKH ULSDULDQ FRYHU YDULHV EHWZHHQ VHF]
PHDGRZ 7KH LQIOXHQFH RI PXOWLSOH EHDYHU GDPV
EDQNV DVVRFLDWHG ZLWK IDLOXUH RI KLVWRULF GDF
FRQGLWLRQ WKURXJK WKH ORZHU SRUWLRQ RI WKLV
%ORFNYLOOH 5RDG :3 *& 6HYHUDO SULPDU\ HURYV
WKLV UHDFK

$Q LOWHUPRWEHHQWULEXWDU\ DSSDUHQWO\ UH URXMW
SDVW WR VHUYH DV DQ DUWLILFLDO GUDLQDJH GLWF

IHHW GRZQVWUHDP Rl BWHLQKRII 5XQ :3 *& $C
WKLV DVVHYPRRIBEGIW BQG JUHDWHU FKDQQHO VHJIPHQV
&UHHN V\VWHP FXUVRU\ REVHUYDWLRQ RI FRQGLWLR
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WKDW LW FRQVWLWXWHY D FRQVLGHUDEOH LQSXW RI
7KLV FKDQQHO REVHUYHG QRW IDU XSVWUHDP IURP
H[KLELWYV D GHHSO\ LQFLVHG FRQGLWLRQ ZLWK GHJU
EDQNV )XWXUH UHFR&QDANY WQUFAHE RWIVKLVKRXOG EH
WKH XSVWUHDP FRQGLWLRQ DQG FRQWULEXWLRQ RI
WR HYDOXDWH DSSURSULDWH UHPHGLDWLRQ PHDVXU

%ORFNYLOOH 5RDG WR 5WH

7KH UHDFK EHWZHHQ %ORFNYLOOH 5RDG DQG 5RXWH
LVVXHV DV WKH UHDFK EHWZHHQ (ULFNVRQ 5RDG DQC
FKDQQHO GRZQFXWWLQJ GXH WR KLJK IORRG HQHUJ\

IUHTXHQW HURVLRQ RI RXWVLGH PHDQGHUV DVVRFLD
VHGLPHQW ZLWKLQ WKH FKDQQHO $W WZR ORFDWLR
* & WKH FKDQQHO LV HURGLQJ VHYHUDO KXQGUHG

DUHDV DUH LGHQWLILHG DV SULPDU\ HURVLRQ VLWH\
GHJUDGLQJ LQ UHVSRQVH WR YHU\ KLJK IORRG HYHQ

JLIXUH/DFRII D YLDEOH ULSDULDQ EXIIHU DFFHOHUDWHYV
&UHHN GRZQVWUHDP RI %ORFNYLOOH 5RDG

SWH WR &RXQW\ 5WH
7KH UHDFK EHWZHHQ 5WH DQRG &RXQW\ 5RXWH L
DSSUR[LPDWHO\ IRRW UHDFK IORZLQJ WKURXJK C
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RI WKLV IRRW VHIJPHQW LV VLJQLILFDQWO\ LQFLYV
HURGLQJ EDQNWLSRRIQOWR IQFDULDQ EXIIHU DQG OLW
FRQQHFWLYLW\ 'ROGNRHMK W \HRWARBQQHO LPSDLUPH
WKURXJK WKLV SDUWLFXODU UHDFK WKLV VLWH LV F
VIQLILFDQW FRQWULEXWRUV RI VHGLPHQW WR WKH *F
VWDEKIHQQHO PRUSKRORJ\ DQG IORRGSODLQ FRQQHF
HURVLRQ VLWH LV UDWHG DV D KLJK SULRULW\ IRU U
DIHFWLQJ *RRVH &UHHN DQG &KDXWDXTXD /DNH

$ VKRUW GLVWDQFH GRZQVWUHDP RI WKH FRQIOXHQF
* & WKLY H[WHQVLYH LPSDLUHG UHDFK H[LWV WKH
PDWXUH KDUGZRRGV IRUHVW 7KH FKDQQHO FRQWLQ:
SODQIRUP H[KLELWYV IUHTXHQW HURVLRQ RI RXWVLG
ZKHUH ORQJ WHP GHJUDGLQJ RI WKH FKDQQHO KDV U
RI WKH DGMDFHQW IORRGSODLQ 7KLV FRQGLWLRQV |
GRZQVWUHDP WR &RXQW\ 5WH '3 *& ZKHUH WKF
EURDG ZHWODQG FRPSOH[ GLVFRQQHFWHG IURP WKF
WKH FKDQQHO DQG HURVLRQ RI VWHHSHQHG EDQNV [

&RXQW\ 5WH WR $VKYLOOH

7KH XSSHU DQG PLGGOH VHJPHQWYV RI WKLV UHDFK D
PXOWLSOH EHDYHU GDPV DQG LPSRXQGPHQWYV 6LPLC
&UHHN DIIHFWHG E\ EHDYHU DFWLYLW\ WKHVH XSSHI
VLQXRXV DQG H[KLELW HURGLQJ EDQNV DORQJ VHYH
WKG RI WKLV UHDFK LV UHODWLYHO\ VWUDLJKW LQ Q
VWUHDPEDQNY DORQJ ERWK VLGHV Rl WKH FKDQQHO
UHDFK LQGLFDWH LW LV JHQHUDOO\ GHJUDGLQJ LQ Q
GHSHQHG SRROV DQG H[SRVXUH Rl EDUH VWHHSHQH
0XOWSSOMDU\ HURVLRQ VLWHY KDYH EHHQ LGHQWLILI
WKH@EIH DW 6RXWK ODSOH $YHQXH :3 *& BHYHUD
VLWHV WKDW FRQWULEXWH ODUJH DPRXQWV RI VHGL
H[KLELW FRQGLWLRQV LQGLFDWLQJ WKDW WKH\ PD\ C
HURVLRQ SUREOHPV LQ WKH IXWXUH LI OHIW XQDGGL

$VKYLOOH WR 5WH

7KH UHDFK RI *RRVH &UHHN IURP $VKYLOOH GRZQVW!
FKDUDFWHUL]HG E\ YHU\ ORZ JUDGLHQW KLJK VLQXR
PHDQGHUV WKURXJKRXW %HDYHU GDPV DUH PXFK OF
DQG GHEULY MDPV DUH OLPLWHG PRVWO\ WR DUHDV
VFRXUHG RXWVLGH PHDQGHUV LQ ORFDWLRQV ZKHUH
ZLWKLQ WKH PHDQGHU DQG FKDQQHO FXUYDWXUH LV
DQmFXWH FKDQQHO PHDQGHUYV RFFXU IUHTXHQWO\ Wt
VHIPHQWY RI WKH UHDFK VWHHS YHUWLFDO VWUHDP
UHSUHVHQWDWLYH RI KLJK IORRG YHORFLWLHY DQG
ORZHU SRUWLRQ RI WKLV UHDFK MXVW XSVWUHDP RI

- _______________________________________________|
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XQLIRUPO\ VLQXRXV ZLWK D WLWKMEAIH U DB G XW KRJIRBEX
WKKSHU SRUWLRQV RI WKH UHDFK 7KLV LQFUHDVHG
HURVLRQ RI RXWVLGH PHDQGHU EDQNV XSVWUHDP RI
SUHYER®RW VWDELOL]DWLRQ SURMHFW FDQ EH REVHU

JLIXUH7KH UHDFK Rl *RRVH &UHHN EHWZHHQ 5W DQC
H[KLELWYV H[WHQVLYH KLJKO\ HURVLYH VWUHDPEDQNYV
SWH WR &KDXWDXTXD /DNH
Y%HWZHHQ 5WH DQG WKH PRXWK RI *RRVH &UHHN D

* & WKH FKDQQHO LV VWUXFWXUDOO\ ERXQG DORQ.
RI EXOZDUNV EXONKHDGVY DQG RWKHU EDQN UHYHW
UHDFK LV XWLOL]HG DV DQ DUHD IRU ODXQFKLQJ ERD
FRPSULVHG RI D IRUHVWHG ZHWODQG SUHVHUYH DQ
FRQQHFWHG WR WKH DFWLYH FKDQQHO WKURXJK WKL
DUHDV ZKHUH PLQRU EDQN HURVLRQ FDQ EH REVHUY|
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( +RBXQ B6SRRQHU &UHHN 1<6'(& 6WUHDP 3
*HQHRIX® QQHO &RQGLWLRQV
BRXWK ODSOH 6WUHHW WR ORXWK DW *RRVH &UHHN

7KH DVVHRVUIEGH U UHDFK RI +FDY [5 ¥QF RIQFALUHWBIWE R[ F)
XQGHU 6RXWK ODSOH $YHQXH :3 +2* DQG H[WHQGV
DSSUR[LPDWHO\ IHHW PLOH WR WKH PRXWK C
$ORQJ WKH HQWLUH FRXUVH RI WKLV UHDFK WKH FKI
LQFLVLRQ DQG VWHHS HURGLQJ EDQNYV

7KH VHIJPHQW IURP 6RXWK ODSOH 6WUHHW GRZQVWU}
IORZV WKURXJK DEDQGRQHG ILHOGY DQG DGMDFHQW
LPHGLDWHO\ GRZQVWUHDP RI 6RXWK ODSOH 6WUHHW
YHUWLFDO QHDUO\ IHHW KLJK DQG KLJKO\ HURGLE(
HURGLQJ RXWVLGH PHDQGHUV ZLWKLQ WKLV GHHSO\
DQG WKH DPRXQW Rl VHGLPHQW JHQHUDWHG ZLWKLQ

JLIXUH+RDJ 5XQ H[EHBBQ@WNLYHG FKDQQHO ZLWK PDQ\ YH

'RZQVWUHDP RI +XQW 5RDG WKH FKDQQHO IORZV WKL
ZLWKLQ D GHYHORSHG UHVLGHQWLDO DUHD 6XUSUL\
KDYH EHHQ FRQVWUXFWHG ZLWKLQ WKLV UHDFK JLY
HURGLQJ FKDQQHO WR KRPHV ODZQV DQG RWKHU W

280.011.001/3.14 33



Watershed and Stream AssessmdrReport of Findings

Goose Creek/Dutch Hollow Creek Watersheds
|

IHHW GRZQVWUHDP RI +XQW 5RDG WKH VWUHDP H
KOYHUW FDUU\LQJ WKH VWUHDP XQGHU D UHVLGHQ\
3 +2* + 7TKH GHJUDGHG FRQGLWLRQ RI WKH FKDQQ
WKURXJK WKH UHPDLQGHU RI WKH UHDFK ZKLFK SDV
+2* DQG 6WHZDUG $YHQXH :3 +2* EHIRUH HQWHUL
XSVWUHDP RI WKH EULGJH DW 5WH

*LYHQ WKH GHJUDGHG DQG DFWLYHO\ HURGLQJ FRQG
HQWLUH OHQJWK RI FKDQQHO IURP 6RXWK ODSOH $YF
LV LGHQWLILHG DV D SULPDU\ HURVLRQ VLWH *LYHQ
SURSHUWLHY LW LV OLNHO\ WKDW DQ\ UHPHGLDWLR
LQFRUSRUDWH D ZLGH UDQJH RI VWDELOL]DWLRQ VW
SKDVBIBKLRQ DORQJ WKH PRVW VHYHUHO\ LPSDLUHG

) JODPD 5XQ 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KLYYRUGHU WULEXWDU\ ZDV LQFOXGHG DV SDUW RI V
EHFDXVH RI WKH RSSRUWXQLW\ WKLV VLWH RIIHUV IR
SURMHFW 7KH DVVHVVHG UHDFK H[WHQGYV DSSURJ[LPI
Rl 5SWH GRZQVWUHDP WKURXJK WKH SURSHUW\ RI \
$VVRFLDWLRQ //$0%

SWH WR ORXWK *RRVH &UHHN

7KH HQWLUH VWUHDP UHDFK ZLWKLQ WKH //$0$ FOXE
VWUDLJKWHQHG LQ WKH SDVW DQG ODFNV DQ\ VLJQLI
FRQWULEXWH WR WKH GHVWDELOL]JHG QDWXUH RI WK
GRZQVWUHDP WR *RRVH &UHHN WKH FKDQQHO LV GH.
ZLWKLQ KLJK HURGLQJ EDQNV 7KH HQWLUH DVVHVVH
HURVLRQ VLWH

2SSRUWXQLWLHYV H[LVW WR UHPHGLDWH WKH LQFLVH
FKDQQHO WKURXJK D FRPELQDWLRQ RI VWUHDPEDQN
FURVV VHFWLRQ UHOLHYHV WKH FRQILQHG FRQGLWL
DQG UHGXFHVY VKHDU VWUHVY DQG HURVLRQ RI WKH |
FKDQQHO GRZQFXWWLQJ E\ HVWDEOLVKLQJ JUDGH FR
VLGH RI WKH FKDQQHO WR DOORZ IRU IORRGSODLQ F
YLDEOH ULSDULDQ EXIIHU ZLWK YHU\ PLQLPDO LPSD
WKH FOXE SURSHUW\ 7KH RSHQ QDWXUH RI WKH VLW
PDNHV WKH VLWH D SULPH FDQGLGDWH IRU D GHPRQ\
LQFOXGLQJ RSSRUWXQLWLHY IRU HGXFDWLRQDO VLJ¢(
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JLIXUHSHVWRUDWLRQ RI LPSDLUHG FKDQQHO FRQGLWLF
//1$0$ SURSHUW\ SRWHQWLDOO\ RIIHUV DQ H[FHOOHQW

* 3DQDPD 5XQ 7ZHQW)\ )RXU &UHHN 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHVVHG UHDFK RI 3DQDPD 5XWR EG BIUQW LDLVE XWKO
ZLWKLQ DQ H[WHQVLYH EHDYHU SRQG FRPSOH[ LPPHC
5RDG DQG H[WHQGV GRZQVWUHDP DSSUR[LPDWHO\
*RRVH &UHHN 3DQDPD 5XQ HQWHUV *RRVH &UHHN DS
Rl WKH EULGJH DW &RXQW)\ 5WH ZLWKLQ WKH ODU
WKDW HQFRPSDVVHV PXFK RI WKH YDOOH\ IORRU WKL
&UHHN ZDWHUVKHG

- _______________________________________________|
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JLIXUHOXFK Rl 3DQDPD 5XQ H[RUB&VSW F WDNDEOH %HHOO |
DGMDFHQW IORRGSODLQV

SDQGROSK 5RDG WR ORXWK DW *RRVH &UHHN

7KH ODUJH EHDYHU SRQG FRPSOH[ XSVWUHDP RI 5DQ
LPSRUWDQW UROH LQ DEDWHPHQW RI IORRG ZDWHUV
JHQHUDWHG IURP HURVLRQ RI VLQJOH FKDQQHO KHD(
SRUWLRQ RI WKH EDVLQ 'RZQVWUHDP RI 5DQGROSK ¢
HQWHUV D ODUJH VFRXU KROH DQG IORZV EULHIO\ W
EHIRUH HQWHULQJ D VHFRQG JURZWK IRUHVW RI KDU
WKURXJK WKLV ZRRGHG SRUWLRQ RI 3IDQDPD 5XQ DUI
RI IORRG FRQWURO RIITHUHG E\ WKH XSVWUHDP EHDY|
FKDUDFWHU RI WKH VWUHDP YDOOH\ KDV DOORZHG W
IORRGSODLQ FRQQHFWLYLW\ $V D UHVXOW WKH FKD
EDQNV DQG VXEVHTXHQWO\ GRHV QRW H[SHULHQFH
VWHHSHQHG YHUWLFDO EDQNY DQG IUHTXHQW GHEUL
WULEXWDULHYVY ZLWKLQ WKH *RRVH &UHHN ZDWHUVKH

1R SULPDU\ HURVLRQ VLWHYV ZHUH LGHQWLILHG DORC
DUHDV RI VKRUW LVRODWHG DQG ORFDOL]JHG EDQN F
WKURXJK WKLV ZRRGHG SRUWLRQ RI 3DQDPD 5XQ ZKF
WKH YDOOH\ VLGH KLOO $SSUR[LPDWHO\ IHHW X
HILWV WKH IRUHVWHG DUHD DQG HQWHUV D UREXVW
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LPSRXQGHG WKURXJK PXFK RI WKLV UHDFK GXH WR U
IXUWKHU GRZQVWUHDP DVVRFLDWHG ZLWK WKH EHDY
*RRVH &UHHN

+ 5DQGROSK 5XQ 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHRVUIEBHU SRUWLRQ RI 5DQGROSK 5XQ EHJLQV
E\ 1 FRQFUHWH ER[ FXOYHUW XQGHU 5WH DW D E
FRQIOXHQFMRRGWURHDGZDWHU VWUHDPV :3 5%1 71
GRZQVWUHDP IURP WKLY SRLQW D GLVWDQFH RI DSS|
WKH FRQIOXHQFH ZLWK *RRVH &UHHN :3 5%1 DSSUF
GRZQVWUHDP RI WKH EULGJH DW (ULFNVRQ 5RDG

JLXUH 7KH SUHVHQFH RI XSVWUHDP EHDYHU LPSRXQGPI
FKDQQHO FKDUDFWRQIOWMNFWHNGCGDIDRREOSODLQV WKURXJIK

8SVWUHDP RI 5SWH WR 3RZHU OLQH 5LJKW RI :D\

7KH EHILQQL®PRWABHWKHDFK Rl 5DQGROSK 5XQ DUH C
HQG RI DQ H[WHQVLYH EHDYHU GDP FRPSOH[ ORFDWF
PDWUL[ Rl EHDYHU GDPV LPSRXQGPHQWY DQG DGMD|
SURYLGH H[FHOOHQW IORRG DQG VHGLPHQW UHWHQYV
GRZQNRVBHWKH KLJKZD\
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'RZQVWUHDP RI 5WH WKH FKDQQHO HQWHUV DQR
XSSHU SRUWLRQV RI WKLV UHDFK EHWZHHQ WKH URI
WKH VWUHDP H[KLELWVY VRPH VKRUW LVRODWHG DUF
FKDQQHO KDV GHJUDGHG VXIILFLHQWO\ WR H[SRVH V
GRZQVWUHDP WKH FKDQQHO LV ZHOO FRQQHFWHG W
VWDEOH PRUSKRORJLFDO FKDUDFWHULVWLFV DV LW
GRZQVWUHDP EHDYHU GDPV 7KLV EHDYHU GDP FRPS
SRLQW DSSUR[LPDWHO\ IHHW EHORZ WKH 5WH
LQWHUVHEWY D ZLGH SRZHU OLQH ULJKW RI ZD\

3RZHU /LQH 5LJKW Rl :D\ WR ORXWK *RRVH &UHHN

'LWKLQ WKH SRZHU OLQH ULJKW RI ZD\ WKH FKDQQHC
HQWHULQJ D VHFRQG JURZWK KDUGZRRG FRQLIHU ZR
WKH ULJKW RI ZD\ :3 5$1 :LWKLQ WKLV ZRRGODQG
ZHOO FRQQHFWHG WR LWV IORRGSODLQ ZKLFK LQ P
ULSDULDQ IRUHVWHG ZHWODQGV 6LPLODU WR FRQGL
5DQGROSK 5XQ EHQHILWY VXEVWDQWLDOO\ IURP WKH
SRQG FRPSOH[ LQ LWV XSSHU UHDFKHV 7KH IXQFWLR
WHUPV Rl IORRG DEDWHPHQW DQG VHGLPHQW UHWHC
FKDQQHO FRQGLWLRQV DQG VXEVHTXHQW EDQN HUR\
WULEXWDULHYV ODFNLQJ WKHVH HOHPHQWYV ,Q WKH |
RFFXUV GXH WR SLQQLQJ RI WKH FKDQQHO DJDLQVW
FKDQQHO LV QHJOLJLEOH HYHQ LQ DUHDV ZKHUH GH
FKDQQHO REVWUXFWLRQV

7KH VWUHDP IORZV WKURXJK WKLV ZRRGODQG IRU Wt
WKURXJK D ~ VPRRWK LQWHULRU FRQFUHWH SLSH K
5RDG DSSUR[LPDWHO\ IHHW XSVWUHDP IURP WKH F
:3 5%1 7TKH FKDQQHO WKURXJK WKLV UHDFK EHWZE
&UHHN LV VLPLODUO\ ZHOO FRQQHFWHG WR LWV IORF
VWUHDPEDQN HURVLRQ DUH YHU\ VPDOO DQG FRQWL
H[FHVVLYH VHGLPHQW ORDGV WR *RRVH &UHHN

, BRXWK *RRVH &UHHN /LWWOH &UDQEHUU\ 6WUHDP
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHRUKEGHU UHDFK Rl 6RXWK *RRVH &UHHN EHJL
PHWDO SLSH FXOYHUW :3 6*& DW :DOWRQLDQ '"ULY|
FKDQQHO SDVVLQJ WKURXJK WKH SURSHRWRUBSWWUH
ZDV GHQLHG E\ WKH SURSHUW\ RZQHU 7KH DVVHVVH
DSSUR[LPDWHO\ IHHW PLOHVY SULPDULO\ WK
FRPSOH[ WR WKH FRQIOXHQFH DW *RRVH &UHHN :3 *
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DOWRQLDQ 'ULYH WR %DFNZDWHUV RI %HDYHU &RPS

7KH UHDFK GRZQVWUHDP RI :DOWRQLDQ 'ULYH FRQVL
FKDQQHO IORZLQJ WKURXJK D VHFRQG JURZWK KDUC
DSSUR[LPDWHO\ IHHW EHIRUH UHDFKLQJ WKH XSS
GDP PHDGRZ FRPSOH[ :3 6*& 7TKH VWUHDP LQ WKL\
FRQQHFWHG WR WKH DGMDFHQW IORRGSODLQ PXFK
ZHWODQGYVY 'HEULV MDPV DUH PRUH DEXQGDQW WKDQC
WULEXWDULHY DVVHVVHG HOVHZKHUH WKURXJK WKH
LOQOWDFW QDWXUH RI WKH DGMDFHQW IORRGSODLQ DQ
UHVXOWHG LQ PLQLPDO LPSDFW WR WKH VWDEOH FKI
ZRRG\ GHEULVY REVWUXFWLRQV

JLIXUH7KH FKDUDFWHU RI 6RXWK *RRVH &UHHN LV JUHD
DFWLYH EHDYHU GDPV

%DFNZDWHUV Rl % HDYHU &RPSOH[ WR ORXWK DW *RR

'RZQVWUHDP Rl WKHVH ZRRGODQGY WKH PDMRULW\ |
ORFDWHG ZLWKLQ DQ H[WHQVLYH FRPSOH[ Rl EHDYH!
PHDGRZV 7KLV LPSRXQGHG DUHD RFFXSLHV QRW RQ
&UHHN FKDQQHO EXW DOVR H[WHQGV ZHOO XS LQWR
WULEXWDULHV WKDW MRLQ WKH PDLQ VWHP IURP WK
XSVWUHDP IURP WKH PRXWK )JUHTXHQW EHDYHU GDP
SRQGV GRPLQDWH WKH FKDQQHO ,Q WKLV ORZ HQHU
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FDSDFLW\ WKH VWUHDPEDQNY DQG IORRGSODLQ DUH
LQIUHTXHQW DEUXSW DQG UHSUHVHQW D YHU\ PLQL
*RRVH &UHHN IXUWKHU GRZQVWUHDP 1R SULPDU\ HU
WKH DVVHVVHG SRUWLRQ RI 6RXWK *RRVH &UHHN

- BWHLQKRII 5XQ 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHRUKEG U UHDFK RI 6WHLQKRII 5XQ EHJLQV LP
WKH FRQIOYRMOEHMURKHDGZDWHU VWUHDPV :3 67+ D\

DSSUR[LPDWHO\ IHHW HDVW RI 6WHLQKRII 5RDG
GRZQVWUHDP DSSUR[LPDWHO\ IHHW PLOHV W
3 67+ HQWHULQJ DSSUR[LPDWHO\ IHHW PL
SRDG

&RQIOXHQFEWIGRIU 7TULEXWDULHV WR 6WHLQKRII 5RDG

7KH DVV¥RUKEHU UHDFK EHJLQV DV D % W\SH FKDQQH
VWBHH.GHG VDGGOH VKDSHG YDOOH\RRGMHG E\ WKH F
WULEXWDULHV 7KLV XSSHU VHIJPHQW GRZQVWUHDP \
EHHQ GLWFKHG DQG EHUPHG LQ WKH SDVW LQ RUGHL
ODUJH DJULFXOWXUDO ILHOG WR WKH ZHVW (YLGHQTF
WKH URXWLQHO\ HURGHG QDWXUH RI WKH EDUH VWU|
EHG PDWHULDO WKURXJK WKLV UHDFK BW WKH ORZH
VHGLPHQW GHSRVLW SDUWLDOO\ REVWUXFWV WKH LC
FDUU\LQJ WKH VWUHDP XQGHU 6WHLQKRII 5RDG :3 6]

7KLV VHIPHQW UHIOHFWLQJ KLJK IORRG HQHUJ\ DFV
DQG HYLGHQFH RI HIFHVVLYH EHGORDG GYROQIGHHUHG
WULEXWDULHYV DERYH LQFOXGLQJ D SRUWLRQ RI WK
WKURXJK DQ DGMDFHQW IDUPVWHDG KDV EHHQ LGH
IDUPVWHDG GUDLQHGYHRUWBKH HBI\DVEHA D QYPRWWN ULEXWE
DV D SULRULW\ ZDWHUVKHG RXW RI FKDQQHO DUHD

6WHLQKRII 5RDG WR 6SRRQHU 5RDG

'RZQVWUHDP RI 6WHLQKRII 5RDG WKH FKDQQHO SDV\
ZKLFK GUDLQVY DGMDFHQW DJULFXOWXUDO ILHOGV WI
WKXIVHIPHQW LV LQFLVHG DQG KDV GHJUDGHG WR WHK
SUHYDLO WKURXJK WKH HQWLUH OHQJWK RI WKH GLW
ZRRGORW :3 67+ 7KH GHJUHH RI FKDQQHO LPSDLU
YLVLEOH QDWXUH RI WKH VLWH SURYLGHYVY H[FHOOHQ
UHPHGLDWLRQ SURMHFW 7KLV DUHD KDV EHHQ LGHQ

'RZQVWUHDP RI WKH SRWHQWLDO GHPRQVWUDWLRQ \
VHFRQG JURZWK FRQLIHU KDUGZRRG IRUHVW 7KH FK

|
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UHSHDWLQJ VFRXU DJJUDGLQJ F\FOH V\PSWRPDWLF R
WKURXJK WKH VHIPHQW SDUWLFXODUO\ LQ WKH XSS
UHVXOW VHYHUDO SULPDU\ HURVLRQ VLWHV DUH OR
5XQ EHWZHHQ 6WHLQKRII 5XQ DQG WKH ER[ FXOYHUW

$V WKH VWUHDP DSSURDFKHV FORVHU WR 6SRRQHU 5
EHFRPHY PRUH SHUVLVWHQW DV WKH DFFXPXODWLR
KDQQHO EHFRPHV OHVV HYLGHQW DQG YHUWLFDO E
DUHD GRZQVWUHDP WR WKH PRXWK WKLV FKDQQHO |
FKDQQHO WKDW UHSUHVHQWY D VXEVWDQWLDO VHGL

JLIXUH([WHQ@W GHSRVLWLRQ RI VHGLPHQW. DS\D\BMI PR X1
GRZQVWUHDP UHDFKHV RI *RRVH &UHHN

6SRRQHU 5RDG WR ORXWK *RRVH &UHHN

$V GHVFULEHG DERYH GHJUDGLQJ FKDQQHO FRQGLW
FRXUVH RI 6BWHLQKRII 5XQ IRUP 6SRRQHU 5RDG GRZQ
YHUWLFDO KLJKO\ HURGHG EDQNV DUH YLVLEOH WKL
EORFNDJHV EHFRPH PRUH HYLGHQW DQG ODUJH DUHE
YDULRXV SRUWLRQV RI WKLV VHIJPHQW GLYHUW IORR
EDQNV JHQHUDWLQJ ODUJH DPRXQWYV RI VHGLPHQW |
GRZQVWUHDP WR *RRVH &UHHN $W WKH PRXWK D VX
LV GHSRVLWHG LQ WKH *RRVH &UHHN FKDQQHO 7KHV
GLYHUW IORRG IORZV VXEVWDQWLDOO\ DQG OHDG WF
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*RRVH &UHHN FKDQQHO ERWK DGMDFHQW WR DQG GF
BWHLQKRII 5XQ 6WHLQKRII 5XQ LV D VXEVWDQWLDO
&UHHN V\VWHP DQG WKH FRQWULEXWLRQ RI WKLV W
DORQJ DGMDFHQW GRZQVWUHDP UHDFKHV RI *RRVH &

7TKH ORZHU SRUWLRQ RI 6WHLQKRII 5XQ LV LGHQWLIL
UHPHGLDWLRQ RI WKLV VLWH LV SDUDPRXQW WR WKF
PHDVXUHV LPSOHPHQWHG WKURXJK WKH UHDFK RI *R
GRZQVWUHDP RI WKLV WULEXWDU\ 5HGXFWLRQ RI Wt
6WHLQKRII 5XQ ZRXOG SURYLGH JUHDW EHQHILW WR
*RRVH &UHHN

,GHQWLILHG (URVLRQ 6LWHYV

,Q DOO HURVLRQ VLWHV ZHUH LGHQWLILHG ZLWKLQ WKH C
WULEXWDULHY 7KHVH VLWHV ZHUH FDWHJRUL]J]HG DV HLWKHU
VLWHYVY UHODWLYH VWDWXV DV FDXVDWLYH RU V\PSWRPDWLF
GHJUHH DQG UDWH RI VHGLPHQW HURVLRQ SRWHQWLDO IRU
WHUP LPPLQHQW RU SRWHQWLDO ULVNV WR UHVLGHQWLDO S
LGHQWLILHG HURVLRQ VLWHV LV JLYHQ LQ $SSHQGL[ & WR Wtk

: LWKLQ WKH *RRVH &UHHN V\VWHP SULPDU\ DQG VHFRQC
GRFXPHQWHG )RU HDFK SULPDU\ VLWH REVHUYDWLRQDO ILH
FKDUDFWHU RI WKH FKDQQHO DQG DGMDFHQW ULSDULDQ FRU
(YDOXDWLRQ )RUP , ( )RUP &RPSOHWHG IRUPV GRFXPHQWLC
LGHQWLILA®RUZGWKLMQG JUHDWHU UHDFKHV RI WKH *RRVH &UL
$SSHQGL[ $ RI WKLV UHSRUW

SULRULW\ $FWLRQ $UHDV

$00 SULPDU\ HURVLRQ LGHQWLILHG ZHUH GHVLJQDWHG DV
RQJRLQJ HURVLRQ REVHUYHG DV ZHOO DV WKH GHJUHH IRU |
FRQQHFWLYLW\ Rl HDFK VLWH WR DGMDFHQW HURVLRQDO DU|
VWDEOH JHRPRUSKLF IXQFWLRQ WKURXJK WKH *RRVH &UHHN
JURP WKLV OLVW RI SULPDU\ HURVLRQ VLWHV BULRULW\ $F
SULPDULO\ XSRQ WKH SRWHQWLDO UHGXFWLRQ LQ VHGLPHQW
GRZQVWUHDP UHDFKHVY WR EH UHDOL]HG WK WRXJKVUMRH G LD W
3ULRULW\ $FWLRQ $UHDV ZLWKLQ WKH *RRVH &UHHN ZDWHUV}
EDQN HURVLRQ FKDQQHO LPSDLUPHQW

7KH VHOHFWLRQ RI WKHVH VWUHDP HURVLRQ VLWHYV DV 33Ul
&ERXQW\YV YLVLRQ RI UHGXFLQJ GHOLYHU\ RI VHGLPHQW WR &
REMHFK HV

280.011.001/3.14 42



Watershed and Stream AssessmdrReport of Findings
Goose Creek/Dutch Hollow Creek Watersheds

SHGXEFWLRQ RI 6HGLPHMDMNW QRKBRGILRXQA WRP *RRVH &UHHN

6WHLQKRII 5XQ UHSUHVHQWY WKH JUHDWHVW RI DOO WU
RI *RRVH &UHHN 7KURXJKRXW WKH DVVHVVHG OHQJWK R
EHGORDG PRELOLW\ D UHFXUULQJ DQG GLVSURSRUWLRQ
RYHUEXUGHQHG VHGLPHQW WUDQVSRUW UHJLPH DUH UR>
LQGLFDWLYH RI WKH KLJK YROXPH RI VHGLPHQW EHLQJ G
&UHHN EHORZ 7KH GHSRVLWLRQ RI PDVVLYH JUDYHO EDL
LV IXUWKHU UHSUHVHQWDWLYH RI WKH DPRXQW RI VHGLF
PDLQ VWHP RI *RRVH &UHHN )RUPDWLRQ RI WKHVH GHSR
FRQWULEXWLYH FDXVH RI ZLGHVSUHDG HURVLRQ DORQJ "’
SHPHGLDWLRQ RI WKHVH VLWHY DORQJ *RRVH &UHHN FDC
WKH FRQWULEXWLRQ RI VHGLPHQW IURP 6WHLQKRII 5XQ 1

JLIXUH7\SLFDO VWUHDPEDQN FRQGLWLRWHWRKRNXJIKXWK

SHGXFWLRQV LQ GHOLYHU\ RI VHGLPHQW IURP 6WHLQKRII
UHPHGLDWLRQ RI SULRULW\ $FWLRQ $UHD VLWHY DORQJ
UHSUHVHQW VLIJQLILFDQW HURVLRQDO UHDFKHV RI WKH \
GRZQVWUHDP RI 6WHLQKRII 5RDG UHSUHVHQWYV D KLJKO!
GHPRQVWUDWLRQ UHPHGLDWLRQ SURMHFW G6HYHUDO 3UlI
DUH FDQGLGDWHYV IRU UHPHGLDWLRQ WKURXJK QDWXUDO
PHWKRGRORJ\ UHVWRUHV WKH FKDQQHO WR D SK\VLFDO |
VHOI PDLQWHQDQFH PHDQLQJ WKDW RYHU WLPH WKH FKI
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FKDQJH WR LWV SK\VLFDO IRUP H[SUHVVHG E\ WKH H[FH\
HRVLRQ LVVXHV QRZ H[LVWLQJ

7KH PRVW VHYHUHO\ LPSDLUHG VHIJPHQW RI 6WHLQKRII 5
FXOYHUW DW 6SRRQHU 5RDG DQG WKH PRXWK DW *RRVH .
IHHW LQ OHQJWK LV GHHSO\ LQFLVHG DQG DFWLYHO\ HU
WKURXJK WKH ORZHU SRUWLRQ RI WKH UHDFK DQG DW Wi
LPSDFW WR VWDEOH IXQFWLRQ RI WKH UHFHLYLQJ V\VWH
VWDELOL]DWLRQ RI XSVWUHDP VHGLPHQW VRXUFHV WKUF
FKDQQHO IRUP DQG IXQFWLRQ 16&' WKURXJK WKLV ORZF
UHGXFH WKH UHFXUUHQFH RI IXWXUH PDVV GHSRVLWLRQ
UHPHGLDWLRQ ZRUN WR SURFHHG WKURXJK WKDW UHDEFK
IURP WKH DGMDFHQW WULEXWDU\

5HIDUGOHVV RI WKH UHPHGLDWLRQ VWUDWHJLHV HPSOR)
DORQJ 6WHLQKRII 5XQ WKH ZRUN VKRXOG EH FRXSOHG Z
ZDWHUWKHGPWRH WKH VXFFHVV EHQHILW DQG ORQJHYLW\
HITRUWYV VKRXOG LQFOXGH

x $VVHVVPMBWGHU KHDGZDWHU VWUHDPV IHHGLQJ 6WF
VWDELOL]H DGGLWLRQDO HURVLRQ VHGLPHQW VRXUF
LPSDFWV IURP DGMDFHQW VDQG JUDYHO PLQLQJ

X $VVHVVPHQW RI FRQGLWLRQV DQG LPSOHPHQWDWLRC
IDUPVWHDG DORQJ WKH QRUWK VLGH RI 6WHLQKRII 5

X 6WDELOL]DWLRQ RI URDGVLGH GLWFKHY DORQJ 6WHL
5XQ D 3ULRULW\ $FWLRQ $UHD

SHPHGLDWLRQ RI 6LWHV $0RQJ *RRVH &UHHN &RQWULEXYV
$GMDFHQW 'RZQVWUHDP 5HDFKHV

6HYHUDO VLWHY DORQJ WKH PDLQ VWHP RI *RRVH &UHHN
ODUJH RRROHBWPHQW WR DGMDFHQW GRZQVWUHDP UHDFK
RQO\ GHOLYHULQJ UHODWLYHO\ ODUJH TXDQWLWLHV RI Il
IDNH EXW WKH LPSDFW RI ODUJHU VHGLPHQW PDWHULDO
WKKDQQHO IXUWKHU GRZQVWUHDP UHVXOWYV LQ GHYHOR
HURVLRQ VLWHV IXUWKHU FRPSOLFDWLQJ WKH VHGLPHQ
WKHLU SK\VLFDO HIWHQW PDQ\ RI WKHVH VLWHYV UHSUHYV
LGHQWLILHG GXULQJ WKH ILHOG DVVHVVPHQW UHPHGLD
RITHUV DQ RSSRUWXQLW\ WR JUHDWO\ UHGXFH WKH RYHU

/DNH

7KLV HIIRUW UHTXLUHVY WKH UHPHGLDWLRQ RI SULRULW
*RRVH &UHHN WRWDOLQJ OLQHDU IHHW PLOHV F
VWDELOL]DWLRQ 2QH RI WKHVH VLWHV 6LWH *& FRQV

VHYHUHO\ LPSDLUHG FKDQQHO IORZLQJ WKURXJK DQ H[W
SHPHGLDWLRQ RI WKLY VLWH DORQH ZRXOG PLWLJDW|

|
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VHGLPHQW WR WKH *RRVH &UHHN V\VWHP $V D ZKROH U
PDLQ VWHP RI *RRVH &UHHN ZRXOG JUHDWO\ HQKDQFH W
IXWXUH UHPHGLDWLRQ SURMHFWY LPSOHPHQWHG DORQJ
VHGLPHQW HURVLRQ IURP WKHVH VLWHV XSRQ DGMDFH

SHPHGLDWLRQ RI ,PSDLUHG &KDQQHO &RQGLWLRQV $0ORQ

7KH HOQOWLUNCRVGHWVHIEBDFK RI +RDJ 5XQ HQWHULQJ *RRYV
$VKYLOOH KDV EHHQ LGHQWLILHG DV D 3ULRULW\ $FWLR
FRQGLWLRQ RI WKH FKDQQHO DQG ZLGHVSUHDG H[LVWHQ
EDgNWKLY UHDFK ZDV VHOHFWHG GXH QRW RQO\ WR WKH
FRQGLWLRQ EXW DOVR EHFDXVH RI WKH SRWHQWLDO IRL
HURVLRQ SUREOHP ZLWKLQ WKLV UHDFK DQG WKH SRWHC

DQG LQIUDVWUXFWXUH D ODUJH SRUWLRQ RI WKLV UHDF
FRPPXQLW\

JLIXUHODQ\ HURVLRIBQ IDUYRIDN 5XQ RFFXU LQ FORVH SU
SURSHUWLHYV

$ VLQJOH 3ULRULW\ $FWLRQ $UHD LV ORFDWHG ZLWKLQ W
FRQVLVWLQJ RI DSSUR[LPDWHO\ OLQHDU IHHW PL
FKDQQHO PXFK RI ZKLFK LV ODWHUDOO\ FRQILQHG E\ WK
KRPHVY HWF KHUHDV WKH XSSHU SRUWLRQ RI WKH VLWH
HQKDQFH IORRGSODLQVY HWF WKH SUR[LPLW\ RI UHVLGF}
LPSDLUHG FKDQQHO UHSUHVHQWY D VXEVWDQWLDO ODWI
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OLPLWDWLRQV WR WKH UDQJH RI SRWHQWLDO UHPHGLDW
WKLV SRUWLRQ RI WKH SURMHFW VLWH

,PSOHPHOWDWLRQ RI ' HPROQVWUDWLRQ 3URMHFEWY WR ,QF

'"HPRQVWUDWLRQ SURMHFWY RIITHU DQ RSSRUWXQLW\ WR
LQ ORFDWLRQV WKDW GXH WR WKHLU YLVLELOLW\ DQG D
SXEOLF RXWUHDFK DQG HGXFDWLRQ

2IWHQWLPHYV WUDGLWLRQDO SHUFHSWLRQV UHJDUGLQJ :
GLIILEFXOW WR VXSSODQW LQ WKH PLQGV Rl WKH SXEOLF
&KDXWDXTXD /DNH ZDWHUVKHG EHJLQ WR PRYH WRZDUG
SURFHVVHV EHKLQG WKH SUREOHP LQVWHDG RI DUPRULC
VRPHWLPHY UHOXFWDQW WR HPEUDFH WKHVH QHZ DSSUR
SURMHFW LV DQ H[FHOOHQW ZD\ WR SURYLGH WKH SXEOL
UHPHGLDWLRQ PHDVXUHV WKDW DUH UHFRPPHQGHG WR P
&UHHN ZDWHUVKHG 7KH SXEOLF FDQ VHH ILUVWKDQG WK
DG SXEOLF RXWUHDFK FDQ XQGHUVWDQG PRUH DERXW W
WR UHPHGLDWLRQ DQG LPSDFW WR WKH RYHUDOO KHDOW
DQG &KDXWDXTXD /DNH 'HPRQVWUDWLRQ SURMHEWYV DO\
RSSRUWXQLW\ WR VKRZ SURJUHVV WR UHDVVXUH UHVLG
&KDXWDXTXD /DNH H[SHULHQFH KDV PRYHG EH\RQG WKH |
DQG WKDW UHDO ZRUN LV EHLQJ GRQH RQ WKH JURXQG W
WUDQVODWH WR SRVLWLYH FKDQJHV LQ WKH FRQGLWLRQ

%HFDXVH WKLV DVVHVVPHQW DQG FRQFHSWXDO GHVLJQ ¢
+ROORZ &UHHN EDVLQ DQG WKH VXEVHTXHQW UHPHGLD)
DUH WKH ILUVW RI WKHLU NLQG ZLWKLQ WKH &KDXWDXTX
UHSUHVHQW DQ RSSRUWXQLW\ IRU WKH &RXQW\ WR LQFU
IXWXUH HQGHDYRUV WR EH FRQGXFWHG LQ RWKHU WULE)
'"HPRQVWUDWLRQ SURMHFWY FDQ DOVR VHUYH DV EHQFKF
DQRG SURJUHVYVY WRZDUG LPSURYLQJ WKH FRQGLWLRQ RI V
EXLOGLQJ ILQDQFLDO VXSSRUW IRU VLPLODU IXWXUH HIII

'LWKLQ WKH *RRVH &&UHHN ZDWHUVKHG WKH IROORZLQJ \
UHFRPPHQGHG DV SRWHQWLDO GHPRQVWUDWLRQ SURMHI

X 6LWH 676WHLQKRII 5XQ MXVW GRZQ:NWUWDIRWH RNV IHHLLL
HIFHOOHQW YLVLELOLW\ IURP WKH URDGZD\ DQG SUI
PXWLSOH UHPHGLDWLRQ VWUDWHILHY LQWR WKH SUF
RI WKH VLWH 'HYHORSPHQW RI WKLY GHPRQVWUDWL|
GHYHORSPHQW RI WKH URDGVLGH GLWFK VWDELOL]D'
$SSURSULDWH VLIJQDJH DQG SODFDUGV VKRXOG VXSE¢
SURYLGLQJ LQIRUPDWLRQ RQ WKH KLVWRU\ SXUSRVE

X 6LWH /$0 /IRZHU /DNH $UHD OHQYVY $VVRFLDWLRQ S
*RRVH &YMHHN ORFDWLRQ RIIHUV D KLJKO\ YLVLEOH O

|
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SUR[LPLW\ WR 5W D PDMRU WKRURXJKIDUH WKUR
9LOODJH RI $VKYLOOH RQH RI WKH PRUH GHQVHO\ SI
ZDWHUVKHG 7KH VLWH SURYLGHVY RSSRUWXQLWLHYV
PHODXUHV LQWR D ILQDO SURMHFW DQG ZLWK WKH VX
$VVRFLDWLRQ RITHUV DQ H[FHOOHQW RSSRUWXQLW\ "
H[SHULHQFH IRU WKH UHVLGHQWYV RI WKH ZDWHUVKH
FULWLFDO FRPSRQHQW WR LPSOHPHQWDWLRQ RI D SL

YLIXU
FDQG

H+LJK YLVLELOLW\ I[URP 6WHLQKRII 5RD® @ HNHNOW
LGDWH IRU D GHPRQVWUDWLRQ SURMHFW
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SHFRPPHQGDWLRQV IRU *RRVH &UHHN

6HOHFW .H\ BULRULW\ $FWLRQ $UHDV IRU &ROOHFWLRQ RI 6X
SHPHGLDWLRQ 30DQV

7KH SURMHFW WHDP VKRXOG FROOHFWLYHO\ ZRUN WRZDUG G
DFKLHYHG E\ WKH ORQJ WHUP UHPHGLDWLRQ SODQ IRU *RRVF
$BHWDV ZKHUH UHPHGLDWLRQ ZRXOG SURYLGH WKH JUHDWHVW
6XIILFLHQW ILHOG GDWD VKRXOG EH FROOHFWHG IURP WKHVFE
LOMRWKH SUHSDUDWLRQ RI FRQFHSWXDO OHYHO UHPHGLDWLEF
ODWHU EH XVHG LQ IXWXUH &RXQW\ SURMHFWY WR LGHQWLI\
QHFHVVDU\ SHUPLWWLQJ UHTXLUHG IRU ILQDO GHVLJQ DQG F

6HOHFWLRQ RI LQLWLDO 3ULRULW\ $FWLRQ $UHDV WR EH DGY
ZLE® OLPLWHG LQ SDUW E\ WKH VFRSH RI WKLV FXUUHQW SU
SDUWLFLSDWLRQ RI WKH ODQGRZQHUYV ZKHUH WKHVH 3ULRUL
CALWDWLRQV LW LV UHFRPPHQGHG WKDW WKH &RXQW\ SURF}
SULRULW\ $FWLRQ $UHDV WR FRQFHSWXDO GHVLJQ

X '"HPRQVWUDWLRQ VWUHDP UHPHGLDWLRQ VLWHYV DW 6WHL
OHQTV $VVRFLDWLRQ SURSHUW\

X 6WUHDP FKDQQHO 3ULRULW\ $FWLRQ $UHD DW 6LWH *&
X 6WUHDP FKDQQHO 3ULRULW\ $FWLRQ $UHD DW 6LWH *&

X 6WUHDP FKDQQHO 3ULRULW\ $FWLRQ $UHDV WKURXJK 6W!

X BWDELORIDWDRBYLGH GLWFKHVY 3ULRULW\ $FWLRQ $UHDV
HQYLURQPHQWDOO\ VHQVLWLYH GLWFK PDQDJHPHQW PD

SUHSDUH D B3ULRULWL]HG /LVW RI 5SHPHGLDWLRQ 3URMHFWYV W
%HFRPHYV $YDLODEOH

7KH LPSDLUHG HURVLRQDO VLWHV ZLWKLQ WKH *RRVH &UHHN
SURYLGH D WHPSODWH IRU SUHSDULQJ D SULRULWL]HG OLVW
,Q PRYLQJ IRUZDUG ZLWK WKH UHPHGLDWLRQ SODQ UHPHGLE
SURYLGH WKH JUHDWHVW UHODWLYH UHGXFWLRQ LQ VHGLPH
HOLPLQDWH WKH LPSDFWV WR VWDEOH FKDQQHO IXQFWLRQ L
FUHDWLQJ DQG SHUSHWXDWLQJ DGGLWLRQDO HURVLRQ SURE
IKDQQHO LPSDLUPHQW DQG HURVLRQ WKURXJK WKH HQWLUH |
XSVWUHDP VHGLPHQW VRXUFHV SULRU WR UHPHGLDWLQJ GR
YLVLEOH EXW DUH PRUH V\RSWRIRD VWIXF KVER QWD ¥ROWLBHULQ
GHYHORSLQJ DQG LPSOHPHQWLQJ D ORQJ WHUP SODQ
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$VVHWUGHU +HDGZDWHU D QWR7 JAHEQWDIV\6 6 WQIHDPMQW 6HGLP
(URVLRQDO $UHDV

'XULQJ WKH ILHO @RWGHWV PRGW RHDWHU UHDFKHY LQ WKH *R
LQVWDQFHV ZHUH GRRYBHQWHK® QRHOM KLIKHU LQ WKH GUDL
FRQWULEXWLQJ VLIJQLILFDQW DPRXQWV Rl VHGLPHQW WR WK
LQSXWV PD\ EH VRPHZKDW QHJOLJLEOH ZKHQ YLHZHG DW WKH
VHGLPHQW ORDGYV G HWRINGIHIH @ WURIPD RVKWWRHDGMDFHQW GRZQV
UHSUHVHQW D VLJQLILFDQW LPSDFW WER WE&HUVWDE B BIPI X QLW
HVSHFLDOO\ WUXH GXH WR WY¥RU GHUN VWK PAH R A BX®\ R MWW KIS
HQHUJ\ SRUWLRQV RI WKH VW UHYR Ur®HWB WHIMKIOHU GERR IV \HWIUGH
7KLV VFHQDULR DOORZV IRU KLJKHU VHGLPHM W GHWD QUORK W
ZKHUH EHG DQG EDQNV DUH HURGHG $V WKLV VHGLPHQW OR
GRZQVWUSRDBHU UHDFK ZKHUH WKH YDOOH\ VORSH EHJLQV W
LQ YDOOH\ DQG VWUHDP VORSH FRLQFLGHV ZLWK D ORVV LQ
VELPHQW WUDQVSRUW FDSDELOLW\ &RQVHTXHQWLDOO\ ODU
C®RUGHU UHDFK GLVUXSWLQJ VWDEOH FKDQQHO IRUP DQG I
ODWHUDO FKDQQHO PLJUDWLRQ DQG EDQN HURVLRQ

3ULQF{"EDGHU UHDFKHV WKDW VKRXOG EH FRQVLGHUHG IRU |
BWHLQKRII 5XQ 'LIIOH\ 5XQ DQG (ULFNVRREGO EDMALIQEX WIVUZ
WKDW GLVFKDUJH GLUHFWO\ WR WKH PDLQ VWHP RI *RRVH &L
5RDG

JLIXUH, QSXWV Rl VHGLRHQWUI WRIAL EXWDWLHY PD\ UHS!
FRQWULEXWLRQ WR WKH RYHUDOO VHGLPHQW ORDG

|
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6HFWLRQ &RQOGLWLRQ RI WKH 'XWFK +

2YHUYLHZ

7KHKXWFK +ROORZ &UHHN ZDWHUVKHGTHKOQERPRSIDVNVW V. @ § FDXUMID
&KDXWDXTXD &RXQW\ 7KH ZDWHUVKHG LV SULPDULO\ UXUDO
USIUHVHQWLQJ WKH GRPLQDQW FRYHU W\SHXSUHFWOW XQ XD \
SRGXFWLRQ RU DUH IDOORZ FRPSULVH WKH EXON RI WKH UH
KIKIHU SHUFHQWDJHV RI LPSHUYLRXV FRYHU DUH OLPLWHG WF
RI WKH VWUHDP *UHHQKXUVW DQG UHSUHVHQW D QHJOLJLE

+\GUR SK\WLRJUDSKLF ,QIOXHQFHVY &OLPDWH +\
6RLOV XSRQ 6WUHDP &KDQQHO 6WDELOLW\

6LPLODU WR FRQGLWLRQV LQVWKHDRFKDQRQUHBNRQWHWVRAO G
WKH 'XWFK +ROORZ EDVLQ DUH LQIOXHQFHG E\ WKRVH FKDUD
DG K\GURORJ\ LQKHUHQW WR LWV ORFDWLRQ ZLWKLQ WKH 11
SRYLGQHDGZWWHEXWDU\ YDOOH\V LQ WKH 'XWFK +ROORZ &UHF

VORSH RFFXSLHG E\ VWUHDP FKDQQHOV WKDW W\SLFDOO!
&UHHN WKH SURSHQVLW)\ IRU VWUHDP FKDQQHO DQG YDOOH\
WUDBEXWY LV WKH JHQHVLV RI WKH VWUHDP LQVWDELOLW\ LV\
&UHHN V\VWHP SDUWLFXODUO\ WKURXJK WKH PDLQ VWHP RI
LISDFW RI DEUXSW ORFDOL]HG DUHDV RI FKDQQHO HURVLRQ
UHVXOWYV LQ ODUJHU VFDOH LPSDFWV WR VWDEOH FKDQQHO
EHG DQG EDQNV |XUVMDKB UHBR/ZDK/MUHHVKH VWUHDP IORZV LQ F
UHVLGHQWLDO SURSHUWLHY KRPHV DQG URDGZD\V )UHTXH(
SUREOHPDWLF E\ REVWUXFWLQJ WKH FKDQQHO DQG VSDZQLQ
QHZ VLGH FKDQQHOV DQG IRUPDWLRQ RI RYHUVL]HG GHSRVL

$VXWFK +ROORZ & WHNHKNHDFSRSXUWRID DKW & KDXWDXTXD /DNH YDOO
DURXQG WR DERXW 7KLV IDLUO\ DEUXSW UHGXFWLRQ L
VABLPHQW WUDQVSRUW FDSDFLW\ LQ UHODWLRQ WR VWHHSHU
WUDQVSRUW FDSDELOLW\ $V D UHVXOW WKH F\FOLFDO SURF
E\ GHSRVLWLRQ RI H[FHVVLYH VHGLPHQW IURP XSVWUHDP OI
VWUHDPEDQNY EHFRPHYVY D SULPDU\ GULYHU RI HURVLRQ LVVX
+ROORZ &UHHN

(URVLRQ ,VVXHV DQG 5HFRPPHQGHG 3ULRULW\ $
:DWHUVKHG :LGH 2XW RI &¢KDQQHO ,VVXHV

+XPDQ DFWLYLWLHY LQ WKH ZDWHUVKHG UHSUHVHQW PLQLPCLC
VWUHDP V\VWHP 3ULPDU\ IRUPV RI GLUHFW LPSDFW LQFOXGF
DVVRFLDWHG ZLWK WKH ODSOH *URYH 6FKRRO SURSHUW\ LQ¢
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URDGVLGH GLWFK PDLQWHQDQFH DQG SDVW FKDQQHOL]DWLF
+ROORZ 5RDG QRZ H[SUHVVHG DV D VWUHDP FKDQQHO HURVI

J)LIXUH ODS RI 'XWFK +ROORZ &UHHN ZDWHDPFKKHH/G VKRZLQJ DV

- _______________________________________________|
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SRDGV DQG 5RDGVLGH 'LWFKHV

(RVLRQ RI VHGLPHQW IURP URDGVLGH GLWFKHYV UHSUHVHQW'
ZLWKLQ WKH "XWFK +ROORZ &UHHN ZDWHUVKHG 7ZR SDUWLF
PRVW VHYHUH LPSDFWV ERWK LQ WHUPV RI K\GURORJ\ DQG \
UHPHGLDWLRQ DV 3ULRULW\ $FWLRQ $UHDV 7KH ORFDWLRQ F
$SSHQGL][ +

X 6NXQN +ROOROEHRINK VLGH RI WKH URDGZD\ D GLUW DC
FUHVW RI KLOO WR WKH (DVW RI 'XWFK +ROORZ 5RDG GR=:
+ROORZ OSIBIHR[LPDWHO\ IHHW 7KLV GLUW DQG JUDY
HFHOOHQW FDQGLGDWH IRU D 'LUW *UDYHO 5RDG ,PSUR
WKH 86 )RUHVW 6HUYLFHYV (QYLURQPHQWDOO\ 6HQVLWLY
SRDGV 3URJUDP VHH 6HFWLRQ IRU UHIHUHQFH

X SDQFDNHROHORQIJ IRUWK DQG 6RXWK VLGHV RI WKH URD
EWZHHQ WKH ZHVWHUQ ZDWHUVKHG ERXQGDU\ DQG WKH

DSSUR[LPDWHO\ IHHW 6WDELOL]DWLRQ RI WKHVH G
VWUHDP FKDQQHO WR ZKLFK WKHVH GLWFKHYVY GUDLQ SDU
SRDG

$V LQGLFDWHG SUHYLRXVO\ FRQVLGHUDWLRQ VKRXOG EH JL
WP BURJUDP DLPHG DW SURYLGLQJ FRQWLQXHG HGXFDWLRQ |
WKRIYHURQPHQWDOO\ VHQVLWLYH PDLQWHQDQFH RI URDGZD\\
XQLPSURYHG GLUW DQG JUDYH®R| WRKLG/ WHHIPRHQW S UBRNEWHR @
GHVFULSWLRQ RI VRPH RI WKH VWDELOL]DWLRQ PHWKRGRORL:
GLWFKHY OLVWHG DERYH ORUH H[WHQVLYH JXLGDQFH UHJDU
LPSURYHPHQW SURMHFW IRU 6NXQN +ROORZ 5RDG LV SURYLG
*UDYHO 5RDGV PDLQWHOQDUHMFERFXPBARWLRQ RI WKLV UH

,PSHUYLRXV "HYHORSPHQW

:KLOH WKH HIWHQW RI LPSHUYLRXV VXUIDFH DVVRFLDWHG ZL
DW WKH ZDWWHKYNHXUMBPD®ORHY UHSUHVHQW D VLIQLILFDQW SF
VXUIDFHVY ZLWKLQ WKH ZDWHUVKHG ,Q LWV FXUUHQW FRQILJ
GHOLYHUV FRQFHQWUDWHG UXQRII WR D FXOYHUW XQGHU "X\
VFKRRO HQWUDQFH ZKHUH LW HQWRXW ID 6 0RWM GXVFW XHHP W K
SLSH KHDGZDOO VWUXFWXUH DW :3 :'+

OXOWLSOH RSSRUWXQLWLHY H[LVW RQ WKH ODSOH *URYH 6FK
GHPRQVWUDWLRQ VWRUPZDWHU PDQDJHPHQW SURMHFWYV JL°
DQG RI FRXUVH WKH GhRW AVWKDW ILWKLN QQHGXFDWLRQDO LQVW
FRXOG LOQOFRUSRUDWH LQQRYDWLYH PHDVXUHY DLPHG DW UH\
LQILOWUDWLRQ DQG JURXQGZDWHU UHFKDUJH DQG RYHUDOC
"XWFK +ROORZ &UHHN 7KHVH SURMHFWYVY W\SLFDOO\ UHIHUUI
RILPSOHPHQWLQJ PHDVXUHY VXFK DV ELRUHWHQWLRQ VZDOH
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(GXFDWLRQDO VLJQDJH DQG RXWUHDFK PDWHULDOV FRXOG E
UHLGHQWYV ZLWK GHYHORSLQJ UDLQ JDUGHQV DQG RWKHU %0

X 7TKBDSOH *URYH\W6REIGRHRQAVLILHG DV D 3ULRULW\ $FWLRQ $U
GHPRQVWUDWLRQ VWRUPZDWHU PDQDJHPHQW SURMHFWYV

6WUHDP &KDQQHO (URVLRQ

7KH ILHOG DVVHVVPHQW SKDVH Rl WKH SURMHFW HYDOXDWH
VWWPHUHDFKHY LQ WKH 'XWFK +ROORZ &UHHN EDVLQ IURP WK
GRZQAVWHR WKH PRXWK DW &KDXWDXTXD /DNH :LWKLQ WKH C
EQN DQG RU FKDQQHO HURVLRQ ZDVPG®BHXP QW H B UDIGRQW R IV
VWUHDP UHSUHVHQWLQJ E\ IDU WKH JUHDWHVW VRXUFH RI V

JLIXUHBKRUW ORFDOL]HG DUHDV RI EDQN HURVLRQ DUI
SRUWLRQV RI WKH 'XWFK +ROORZ &UHHN ZDWHUVKHG

-XVW DV LQ WKH *RRVH &UHHN GUDLQDJH VWUHDP FKDQQHO
MVWHP LV PRVW FRPPRQO\ REVHUYHG DV IUHTXHQW RFFXUUH
HJRGLQJ VWUHDPEDQN DOWKRXJK VRPH LQVWDQFHV RI PRUH
$JDLQ WKHVH HURVLRQDO IHDWXUHVY DUH FRPPRQO\ DVVRFLI
GSRVLWLRQ DQG VXEVHTXHQW HURVLRQ RI RXWVLGH FKDQQH
EUDLGLQJ RU E\SDVVLQJ Rl WKH FKDQQHO GXH WR REVWUXFYV
ZRRG\ GHEULV MDPV DQG ORVV RI IORRGSODLQ FRQQHFWLY!
FKDQQHO LQFLVLRQ
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'HVFULSWLRQ RI 6BWUHDP &KDQQHO &RQGLWLRQV

7KH ILHOG DVVHVVPHQW RI VWUHDP FRQGLWLRQV FRQVLVWH
+ROORZ &UHHN V\VWHP LQFOXGLQJ WKH PDLQ VWHP DQG WU
[FFRPSDQ\LQJ WKH 'XWFK +ROORZ &UHHN VWUHDP DQG ZDWH !
FRPSDFW GLVN VHW DWWDFKHG WR WKLV UHSRUW 'LVN $
+ROORZ &UHHN DVVHVVPHQW LV LQFOXGHG DV $SSHQGL] -

7KH IROORZLQJ SURYLGHV D EULHI RYHUYLHZ RI WKH FRQGLW
FKDQQHOV

$ ‘HVW 'XWFK +ROORZ &UHHN 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHVVHG VHIPHQW Rl :HVW "XWFK +ROORZ &UHI
ODSGHRYH 5RDG LPPHGLDWHO\ GRZQVWUHDP RI WKH
VRXUFH RI WKLV VWUHDP 'RZQVWUHDP RI WKH URDG
DUHODWLYHO\ QDUURZ IRUHVWHG 8 VKDSHG YDOOH\
IHHW PLOHV MRLQLQJ WKHUH ZLWK (DVW 'XWEFK -
VWHP RI 'XWFK +ROORZ &UHHN

+HDGZDWHUV WR ,QWHUPLWWHQW 7ULEXWDU\ :3 :'+

7KH DVVHVVHG UHDFK Rl :HVW 'XWFK +ROORZ SDVVH\
'+ DQG FRQWLQXHV DV D VPDOO IDLUO\ ORZ JUDG
VFUXE VKUXE ZHWODQGYV IRU DSSUR[LPDWHO\ IHH\
VORSH DV WKH VWUHDP FRUULGRU EHJLQV WR GHVFH
SRLQW WKH VWUHDP LV DQ LQWHUPLWWHQW % W\SH
2YHDOO WKLV SRUWLRQ RI WKH FKDQQHO H[KLELWYV
RIG\QDPLF FKDQJH RU RI H[FHVVLYH EDQN HURVLRQ F
H[FHSWLRQ RFFXUV LQ WKH YLFLQLW\ RI :3 :'+  ZKH!I
SLOQQHG DJDLQVW WKH VWHHS QRUWKHUQ ZDOO RI WI
ORFDWLRQ GRHV QRW H[WHQG YHU\ IDU GRZQVWUHDTF
DOG ZRRG\ GHEULV GXH WR FRQWLQXDO PDVV ZDVW|
ORWDRQ GRZQVWUHDP WKH FKDQQHO EHJLQV WR H[KL
WODSRBRUWK SHULRGLF DJJUDGLQJ LQ DUHDV RI ORFDC
GHSRVLWLRQ RI VHGLPHQW FDQ DOVR EH REVHUYHG
GHEULV MDPV DV FDQ VXEVHTXHQW EDQN HURVLRQ (
DURXQG WKHVH REVWUXFWLRQV 7KH FKDQQHO PDLQ
LVIRWHG DUHDV Rl REVWUXFWLRQ DJJUDGLQJ DQG E|
FRQIOXHQFH ZLWK DQ LQWHUPLWWHQW XQPDSSHG W

, QWHUPLWWHQW WULEXWDU\ GRZQVWUHDP WR '"XWFK

7KH FRQIOXHQFH Rl WKH XQPDSSHG WULEXWDU\ DW :
LQSKMVHGLPHQW DQG ZDWHU LQWR :HVW 'XWFK +ROC
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DVVRFLDWLRQ ZLWK VWRUP HYHQWY 7KH WULEXWDU
EHWZHHQ :HVW "XWFK +ROORZ &UHHN DQG WKH XSOD
"XWFK +ROORZ 5RDG 'HYHORSPHQW DFWLYLWLHV RQ
WULEXWDU\ GUDLQDJH FRQWULEXWH WR WKH VHGLPFE
WKWKRWXLY WULEXWDU\ WR :HVW 'XWFK +ROORZ &UHH
3 T+ DQG :'+ LV PRGHUDWHO\ WR VHYHUHO\ LQFLYV
HURGLEOH EDQNV RI VDQG DQG VLOW 5HPHGLDWLRQ
SURULW\ PRYLQJ IRUZDUG ZLWK LPSOHPHQWDWLRQ R
+ROORZ &UHHN

JLIXUHODVADVWLQJ RI KLJK EDQNV RFFXUV DW ORFDWLF
RYHUVL]HG JUDYHO EDUV RU ZRR®BKLGW EUDW HB D BI® \WXIH

,QSXWV Rl VHGLPHQW DQG UXQRII IURP WKLV WULEXV
GHVWDELOL]DWLRQ RI WKH :HVW 'XWFK +ROORZ FKDQ
WR FRQGLWLRQV LQ WKH *RRVH &UHHN GUDLQDJH D\
FKDQQHO LQFUHDVHY GXH WR HURVLRQ RI WKH VWUH
E\ DIIHFWLQJ FKDQJHV LQ FKDQQHO IRUP WKDW UHV X
VHGLPHQWDWLRQ 7KH HURVLYH QDWXUH RI WKLV UH
GRZQ WKH YDOOH\ VFRXULQJ WKH VWUHDPEHG DQG |
LQFUHDVLQJO\ GLVFRQQHFWY WKH VWUHDP IURP LWV
LOQWDVHG FKDQQHO VLQXRVLW\ DQG FRQFXUUHQW GR:
IROORZLQJ WKH FRXUVH Rl WKH YDOOH\ IORRU 7KH C
SDUDOOHOV WKH ZHVWHUQ VLGH RI 'XWFK +ROORZ 5F

- _______________________________________________|
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ODWHUDOO\ FRQILQHG UHDFK WKH VWUHDP LV GHHS
IURP DQ\ IORRGSODLQ (OHYDWHG IORRG YHORFLWLH
VXEVHTXHQWO\ RYHU VWHHSHQHG UHDFK OHDG WR F
IDLOXUH RI YHUWLFDO VWUHDPEDQNY DQG ORQJ WH
EDCINJPRULQJ PHDVXUHV FXUUHQWO\ LQ SODFH WR S|
EULGJHV ZKLFK FDUU\ LQGLYLGXDO GULYHZD\V DFUR?

'RZQVWUHDP RI WKHVH UHVLGHQWLDO SURSHUWLHYV

SDUDOOHO WR WKH URDGZD\ EXW ZKHUH WKH EDQN |
HYHQ PLQLPDO DFFHVV WR DGMDFHQW IORRGSODLQ \
LQFLVHG WKDQ DERYH 2QO\ LVRODWHG DUHDV RI ED
SRUWLRQ RI WKH FKDQQHO SDUWLFXODUO\ DW WKH
ZKHUH WKH FKDQQHO PDNHV D WRUWXRXV WXUQ WR .
XQOB8HXWFK +ROORZ 5RDG :3 '+

'XWFK +ROORZ 5RDG GRZQVWUHDP WR FRQIOXHQFH Z
"XWFK +ROORZ &UHHN

'RZQVWUHDP RI 'XWFK +ROORZ 5RDG HVW "XWFK +RC
DSSUR[LPDWHO\ IHHW WR WKH FRQIOXHQFH ZLWK ({
D+ IRUPLQJ WKH VWDUW RI 'XWFK +ROORZ &UHHN
FKDQQHO LV VWUDLJKWHQHG DQG VOLJKWO\ RYHU ZL
VWUHDP LV GLVFRQQHFWHG IURP WKH DGMDFHQW I10F
WKH HIITHFWV RI H[SDQVLRQ VFRXU DW WKH RXWOHW
WKLY VWUDLIJKWHQHG HURGLQJ UHDFK WUDQVODWH)\
IXUWKHU GRZQVWUHDP WKURXJK WKH PDLQ VWHP RI

% OLGGOH 'XWFK +ROORZ &UHHN 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHVVHG VHIPHQW RI OLGGOH 'XWFK +ROORZ &
URDZKLFK FURVVHVY WKH FKDQQHO DW WKH KHDGZDW
GRZQVWUHDP DSSURHWDWHPLOH WR WKH FRQIOXHQ
"XWKF+ROORZ &UHHN :3 /'+

OLGGOH 'XWFK +ROORZ &UHHN LV D UHODWLYHO\ VW F
HIKLELWYV HYLGHQFH RI ITUHTXHQW EDQN HURVLRQ DQ
DORQJ PXFK RI LWV OHQIJWK $OWKRXJIJK RFFXUUHQFH
PLIUDWLRQ FKDQQHO HURVLRQ VHTXHQFH VR W\SLFD
+ROGRIHHN GUDLQDJHV LV FRPPRQ WKURXJK WKLV FK
DUHDV DUH LVRODWHG DQG RFFXU RQ D YHU\ VPDOO
VABLPHQW GHOLYHUHG IURP WKLV WULEXWDU\ KDV D (
IRUP DQG IXQFWLRQ IXUWKHU GRZQVWUHDP LQ WKH \
SUREOHP DUHDV ZHUH REVHUYHG DORQJ WKH FRXUVFE
VLWHY DORQJ OLGGOH 'XWFK +ROORZ DUH YHU\ EULH
UHPRWHQHVV RI WKH UHDFK DQG UHODWLYHO\ QHJOL
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XSRQ WKH RYHUDOO FRQGLWLRQ RI WKH UHFHLYLQJ "
UHPHGLDWLQJ LQGLYLGXDO HURVLRQ VLWHV ZRXOG ¢
FKDQJH LQ WKH FRQGLWLRQ RI WKH JUHDWHU V\VWH|I

JLIXUHOLGGOH 'XWFK +ROORZ &UBBNHQWD VRRIGHHIUAD WHENW XK
VHGLPHQW ORDG

&

JHIW 'XWFK +ROORZ &UHHN 1<6'(& 6WUHDP 3
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHVVHG SRUWLRQ RI /HIW 'XWFK +ROORZ &UHF
-RKQVRQ 5RDG LQ WKH H[WUHPH KHDGZDWHUV RI WKF
DSSUR[LPDWHO\ PLOHMRAQVWUHDP WR WKH FRQIOXH
'XWFK +ROORZ &UHHN :3 ('+

+HDGZDWHUV -RKQVRQ 5RDG WR 6NXQN +ROORZ 5RD¢

'RZQVWUHDP RI -RKQVRQ 5RDG /HIW 'XWFK +ROORZ L
VWUHDP IORZLQJ WKURXJK DQ HPHUJHQW ZHWODQG E
7KH VWUHDP EHFRPHY VOLJKWO\ LQFLVHG ZLWKLQ W|
WR IHHGLQJ D ODUJH SRQG DSSUR[LPDWHO\ IHHW
SRQG RXWOHW :3 /'+ GRZQVWUHDP WR 6NXQN +ROC(
PDLQWDLQV LW UHODWLYHO\ ORZ JUDGLHQW ORZ HQ
VFUXE VKUXE DQG \RXQJ IRUHVW EXIIHU (URVLRQDO

- _______________________________________________|
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LPSDLUPHQW DUH LQVLJQLILFDQW DQG WKH VWUHDP
ULSDULDQ EXIIHUV DQG ZHOO FRQQHFWHG IORRGSOI

6NXQN +ROORZ 5RDG WR %HFN 5RDG

'RZQVWUHDP RI 6NXQN +ROORZ 5RDG WKH VWUHDP H
ELWHIFQJ DQG GUDLQLQJ DJULFXOWXUDO ILHOGV WR H
DORQJ WKH ZHVW EDQN E\ DQ LQFLVHG GUDLQDJH GL
K\GURORJLFDO FRQQHFWLRQ EHWZHHQ WKH VWUHDP
QN +RARMRZ 5XQRII DQG VHGLPHQW IURP WKLV VHJ
WK O\ RI LWV NLQG LQ WKH 'XWFK +ROORZ EDVLQ |
LISDFW WR WKH UHFHLYLQJ VWUHDP V\VWHP DQG DV
DV D 3ULRULW\ $FWLRQ $UHD IRU UHPHGLDWLRQ

7KH VWUHDP VHIJPHQW LPPHGLDWHO\ GRZQVWUHDP R
ZLWKLQ WKH VXUURXQGLQJ FRUULGRU DQG KDV EHFI
DV D UHVXOW S5HPHGLDWLRQ RI WKLV VLWH ZRXOG Q
DQG EDQN HURVLRQ REVHUYHG EXW ZRXOG DOVR VH
KLJKO\ YLVLEOH GHPRQVWUDWLRQ SURMHFW LQ WKH
SUR[LPLW\ WR ODSOH *URYH 6FKRRO DQG WKH RSSRU
HITRUWYV LQ WKH VWUHDP FRUULGRU ZLWK VWDELOL]I
DQG GUDLQDJH GLWFK V\VWHP PDNH UHPHGLDWLRQ F
DQG RXWUHDFK RSSRUWXQLW\

$IWHU H[LWLQJ WKLY SRWHQWLDO GHPRQVWUDWLRQ
VFUXE VKUXE DQG VHFRQG JURZWK IRUHVW 7KH VWU
KDUDFWHULVWLFV WKURXJK WKLV UHDFK DQG WKH |
DJH YHU\ VKRUW DQG LVRODWHG LQ QDWXUH $SSURJ[
+ROORZ DQG %HFN 5RDGV WKH VWUHDP HQWHUV WKI
SRAPHDGRZ FRPSOH[ (YLGHQFH RI RQJRLQJ EHDYHU |
PXOWLSOH WUDLOV VOLGHV KDOI IHOOHG WUHHYV DC
VHYHUDO ORFDWLRQV

7KH UHPDLQGHU RI WKLV UHDFK GRZQVWUHDP WR %H
&RQVWUXFWLRQ RI D SULPDU\ GDP DW :3 /'+ KDV UH
VLIQLILEFDQW LPSRXQGPHQW XSVWUHDP 'RZQVWUHDI
EHIJXQ WR LQFLVH VLJQLILFDQWO\ ZLWKLQ WKH VXUU
RIORRGSODLQ FRQQHFWLYLW\ DQG GRZQFXWWLQJ RI
KLIJKO\ HURGLEOH IRUPHU EH I/YMLU LEBGKNEWCRFRQWU I
VHGLPHQW WR DGMDFHQW GRZQVWUHDP UHDFKHV
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JLIXUH/RFDOL]HG DUHDV DORQJ /HKNBXWEOK RR OCERAEIRUU
HURVLRQ GXH WR FKDQQHO DJJUDGLQJ DQG ODWHUDO

%HFN 5RDG WR FRQIOXHQFH ZLWK (DVW 'XWFK +ROOF

'RZQVWUHDP Rl %HFN 5RDG WKH FKDQQHO IORZV WKL
SRQAHDGRZ FRPSOH[ DQG \RXQJ VXFFHVVLRQDO IRUH
PDWXUH IRUHVW IRU WKH UHPDLQGHU RI WKH FRXUV}
+ROORZ 7KURXJK PRVW RI WKLV UHDFK WKH FKDQQH
DGMDFHQW IORRGSODLQ DQG WKH VHGLPHQW GHWH(
WKH XSVWUHDP EHDYHU LPSRXQGPHQWY UHVXOWYV L
DQG IXQFWLRQ WKURXJK PXFK RI WKLV OHQJWK 2EVHI
FKDQQHO IRUP DUH LQIUHTXHQW DQG YHU\ VKRUW LQ
RI WKH UHDFK DSSURDFKLQJ WKH FRQIOXHQFH ZLWK
LQEOWLRQV RI LQFUHDVHG EDQN HURVLRQ FKDQQHO
RI VWDEOH FKDQQHO IRUP DQG IXQFWLRQ EHFRPH PR
FDQ EH DWWULEXWHG WR WKH LQFUHDVLQJ LPSDFW |
FRQWLQXHV GRZQVWUHDP DQG LQ SDUWLFXODU WKH
VIVWHP DW WKH FRQIOXHQFH ZLWK OLGGOH 'XWFK +R
FKDQQHO VORSH DQG VXEVHTXHQW HQKDQFHPHQW R
RIWKLY UHDFK 7KH FRPELQHG VHGLPHQW ORDGV RI /
+ROORZ UHVXOW LQ DQ RYHUEXUGHQLQJ RI WKH DYD
IRUPDWLRQ RI DQ H[WHQVLYHO\ LPSDLUHG UHDFK MX
WKHVH WZR VWUHDPV
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' (DVW 'XWFK +ROORZ &UHHN 1<6'(& 6WUHDP 8QODEF
*HQHUDO &KDQQHO &RQGLWLRQV

7KH DVVHVVHG SRUWLRQ RI (DVW "XWFK +ROORZ EHJI
WULEXWDU\ VWUHDP :3 ('+ DQG H[WHQGYV DSSURJLF
WR WKH FRQIOXHQFH ZLWK :HVW 'XWFK +ROORZ :3 '+
'XWFK +ROORZ &UHHN

JLIXUH$ VWDEOH UHDFK RI (DVW 'XWFK +ROORZ &UHHN

+HDGZDWHUV WR FRQIOXHQFH ZLWK /HIW "XWFK +ROC

,QLWV XSSHUPRVW UHDFKHV (DVW 'XWFK +ROORZ LV
ZLWK D ZHOO FRQQHFWHG IORRGSODLQ DQG OLWWOH
LPSDLUHG FKDQQHO IRUP /RFDOL]HG DUHDV RI EDQN
ORFDWLRQV $SSUR[LPDWHO\ PLGZD\ EHWZHHQ WKH ¥
ZLWK /HIW 'XWFK +ROORZ WKH FKDQQHO KDV IRUPHG
DFURVV WKH YDOOH\ IORRU :3 ('+ SUHVXPDEO\ LQ
IORRGLQJ HYHQW LQ WKH SDVW DQG IRUPDWLRQ RI V
LQ WKH PDLQ FKDQQHO 7KHVH GHEULV EORFNDJHV |
VHGLPHQW WR GHSRVLW DFURVV WKH HQWLUH ZLGWHF
ORFDWLRQ RI DQ\ GLVFHUQLEOH PDLQ FKDQQHO SDW
ORZHU HQG RI WKH VHGLPHQW IDQ PXOWLSOH FKDQC
KDYH EHJXQ WR HURGH GHILQHG FKDQQHOV GRZQ WK
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WKLY ORFDWLRQ GRZQVWUHDP WR WKH FRQIOXHQFH
GHSRWVRWRRMUDEXQGDQW EHGORDG ODWHUDO FKDQQC
GRZQFXWWLQJ EDQN HURVLRQ EHFRPHV HYHU PRUH F
SUREOHPDWLF 7KH RFFXUUHQFH DQG LPSDFW RI ZRR
PRUH SURQRXQFHG

&RQIOXHQFH ZLWK /HIW "XWFK +ROORZ GRZQVWUHDP

'RZQVWUHDP RI WKH FRQIOXHQFH ZLWK /HIW "XWFK +
VWUHDP EHFRPHV PXFK PRUH YDULDEOH WKDQ DERYF
VHYHUH EDQN HURVLRQ RFFXUV GRZQVWUHDP RI WKF
IURP WKH /HIW "XWFK +ROORZ V\VWHP RYHUEXUGHQ V
VXIILFLHQWO\ HQRXJK WR LQGXFH PRUH IUHTXHQW D
GHSRVLWLRQDO IHDWXUHYVY DQG VXEVHTXHQW HURVLF
LBEDFW RI H[FHVVLYH VHGLPHQW GHSRVLWLRQ XSRQ
TXLWH SURQRXQFHG ZLWKLQ WKLV UHDFK SDUWLFXC
IHDWXUHV XVXDOO\ SRLQW EDUV LQLWLDWH DUHDYV
ZLWKLQ VHIPHQWY WKDW H[KLELW VWDEOH DOPRVW
LPPHGLDWHO\ XSVWUHDP DQG GRZQVWUHDP RI WKH (
RI KLIXDOLW\ VWDEOH VWUHDP VHIJPHQWY LV IDLUO\
VHYHUDO LQWDFW DQG ZHOO IXQFWLRQLQJ DUHDV OfF
/IHIW "XWFK +ROORZ DQG :HVW 'XWFK +ROORZ

( 'XWFK +ROORZ &UHHN 1<6'(& 6WUHDP + 3

$W3I "+& (DVW "XWFK +ROORZ MRLQV ZLWK :HVW "XW
PDLQ VWHP RI 'XWFK +ROORZ &UHHN )URP WKLV SRL(

GRZQVWUHDP DSSUR[LPDWHO\ IHHW PLOHV W
/IDNH
&RQIOXHQFH (DVW :HVW 'XWFK +ROORZ WR , RYHU

,PPHGLDWHO\ GRZQVWUHDP RI WKLV FRQIOXHQFH Wk
FRQWULEXWLRQ IURP WKHVH WZR WULEXWDU\ V\VWHI
VHYHUDO FRQVHFXWLYH H[WHQVLYH DQG SURJUHVYV
,Q PRVW LOQVWDQFHV WKH LGHQWLILHG HURVLRQ VLV
FRQVHFXWLYHO\ DQG DUH HQWLUHO\ LQWHUFRQQHF!
GHSRVLWLRQ RI H[FHVVLYH SRLQW EDUV DORQJ RQH
VLIQLILFDQW HURVLRQ RI WKH RSSRVLWH EDQN 2IW|
OHDWG ULJKW EDQN HURVLRQ DV WKH FKDQQHO DWW
VLQXRVLW\ ZLWKLQ WKH FRQWLQXDOO\ GRZQFXWWLQ
FRQGLWLRQ SHUSHWXDWHY LWVHOI E\ HURGLQJ PRUH
VHGLPHQW WR WKH VI\VWHP SURPSWLQJ WKH GHSRVL
VXEVHTXHQW HURVLRQ RI PRUH VWUHDPEDQNYV IXUWI
SDWLFXODUO\ SUREOHPDWLF ZLWKLQ WKLV UHDFK RI
UHVLGHQWLDO SURSHUWLHV RFFXS\ WKH YDOOH\ IOR
SDUDOOHO 'XWFK +ROORZ 5RDG 7KURXJKRXW QHDUO
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IHHW WKLV RQJRLQJ SURFHVYVY KDV UHVXOWHG |
SURSHUW\ RZQHUV WR DUPRU WKH EDQNYV DJDLQVW |
VXFFHVV

,GHQWLILHG HURVLRQ VLWHYV ZLWKLQ WKLV UHDFK D
+ROORZ &UHHN GRZQVWUHDP WR WKH PRXWK DUH SL
UHSUHVHQW ULVNV WR SULYDWH SURSHUWLHV LQ WK
SURJUHVVLYH QDWXUH RI FKDQQHO FKDQJH DQG FRU
WKUHDWHQ WR EHFREPAWRBBR WPIRDW FHYQUHWDLG WKH
DUH PRVWO\ VIPSWRPDWLF LQ QDWXUH SULQFLSDOO
IRUP LQ UHVSRQVH WR GHSRVLWLRQ RI H[FHVVLYH VI
XSVWUHDP HURVLRQ VRXUFHV )RU WKLV UHDVRQ Wk
DR\ UHPHGLDWLRQ ZRUN LPSOHPHQWHG WKURXJK WK
&UHHN GHSHQGV XSRQ WKH VWDELOL]DWLRQ RU HOLT
VRXUFHVY WKDW DFW DV WKH SULPDU\ FDXVH RI WKH !
HQG RI WKH VWUHDP V\VWHP

JLIXUH([FHVVLYH GHSRVLWLRQ Rl VHGLPHQW IURP
PLJUDWLRQ DQG EDQN HURVLRQ DORQJ PXFK RI WK

SURJUHVVLQJ GRZQVWUHDP WKURXJK WKLV UHDFK W
LQVWDENVAXHW\EHFRPHY PRUH SURQRXQFHG 7KLV LV
YLFLQLW\ RI :3 "+& ZKHUH RQJRLQJ EDQN HURVLRQ
VWDELOLW\ RI D GULYHZD\ EULGJH FRQQHFWLQJ D SL
'XWFK +ROORZ 5RDG ZKLFK SDUDOOHOV WKH VWUHDI
MRRQGLWLRQ VKRXOG EH D SULRULW\ RI WKH VWUHDP |
&UHHN XWLOL]JLQJ HLWKHU VKRUW WHUP EDQN VWDE
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UHVWRUDWLRQ HIITRUW WKDW IROORZV RQ WKH KHHO
XSWYMD P

, RYHUSDVV WR 5W

'XWFK +ROORZ &UHHN SDVVHV XQGHU , DQG 'XWFK
WKURXJK D DSSUR[LPDWHO\ JERLJKXDYHYWLGHKH RRE
H[KLELWY VRPH QRWLFHDEOH H[SDQVLRQ VFRXU DQG
GRZQWRVBHWKH FXOYHUW ZKLFK DSSHDUV WR SRWHC
LQWHJULW\ DQG ORQJ WHUP VDIHW\ RI RQH RI WKH S
RYUHSDAMKH &RXQW\ VKRXOG FRRUGLQDWH ZLWK 1<6'27
FRQGLWLRQ RI WKLV VLWH DQG GHWHUPLQH DQ\ FRU!
ZDUUDQWHG

'RZQVWUHDP Rl WKH 'XWFK +ROORZ 5RDG FXOYHUW \
PDNHVKLIW URFN JUDGH FRQWURO VWUXFWXUH 7KH
WKH XSSHU DQG ORZHU LQYHUW RI WKLV VWUXFWXUF
HIWHQW WR ZKLFK WKH DGMDFHQW GRZQVWUHDP UHTE
&RQGLWLRQV EHWZHHQ WKLV JUDGH FRQWURO VWUX
UHSUHVHQWDWLYH Rl WKH FXPXODWLYH LPSDFWV RI
FKDQQHO PLJUDWLRQ DQG ORQJ WHUP FKDQQHO GHJI
LQD/BLOLW\ REVHUYHG DORQJ WKLYV IRRW UHDFK X
VHWMRWQH RPRYMHIQLILFDQWO\ LPSDLUHG UHDFKHV ZLW
&UHHN V\VWHP

oW WR &KDXWDXTXD /DNH

'LWK WKH H[FHSWLRQ RI VKRUW OHQJWKYV RI FKDQQH
LPHGLDWHO\ XSVWUHDP DQG GRZQVWUHDP RI WKH 5\
LPSDLUHG FRQGLWLRQ RI WKH FKDQQHO FRQWLQXHYV
KXQGUHG IHHW XSVWUHDP RI WKH PRXWK DW &KDXWI
VHGLPHQW GHSRVLWLRQ ODWHUDO PLJUDWLRQ DQG
ZKBHYHU WKH EDQNYV DUH QRW DUPRUHG
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JLIXUH(URVLR QMXBIRIGEW EDQN XQGIRD\, S WHNGM WHV D | H"
RYHUSDVV VXSSRUW SLHUV

,PPHGLDWHO\ GRZQVWUHDP RI 5RXWH ULS UDS SO
VWUHDP VXEVWDQWLDOO\ OLPLW VWUHDPEDQN HURYV
PUUDWLRQ RI WKH FKDQQHO KDV EHIJXQ WR HURGH H|
7TKH UHGXFHG VORSH RI WKH FKDQQHO KDV OHDG WR
I8P HURVLRQDO DUHDV IXUWKHU XSVWUHDP IRUPLQ.
UHDFK /DWHUDO VKLIWLQJ RI WKH FKDQQHO LQ UHVSES
SHUSHWXDWHYV FRQWLQXDO EDQN HURVLRQ IURP MXYV
GRZQVWUHDP WR ZKHUH ODUJH FRQFUHWH ZDOOV KD
RI FKDQQHOL]LQJ WKH VWUHDP 7KLV ODWHUDO PLJU
GHOLYHU\ RI VWUHDPVLGH WUHHV WR WKH FKDQQHO
VIQLILFDQW ZRRG\ GHEULVY MDPV LQ VRPH ORFDWLRQ

SURJUHVVLQJ GRZQVWUHDP WRZDUG WKH PRXWK WK
VWUHDPEDQNYV WR VWHGED PMHM@HAHYKXRPRYG RWKHU SURS
UHPHGLDWLRQ RI WKLY UHDFK D OLNHO\ SULRULW\ IR
IHHW XSVWUHDP RI WKH PRXWK WKH FKDQQHO LV RE
DEXWPHQWYV IURP D IRUPHU WUDLQ WUHVWOH VSDQQ
DEDQGRQHG DQG WKH WUHVWOH UHPRYHG ©6KRUWO\
VWWPHEHFRPHY VWUDLJKWHQHG DQG FKDQQHOL]HG E
DQG WKHQ DORQJ ERWK EDQNV E\ SRXUHG FRQFUHWF
UBXFWLRQ LQ FKDQQHO ZLGWK DW WKH XSSHU HQG R

|
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I[URP DSSUR[LPDWHO\ IHHW ZLGH XSVWUHDP RI WK
ZLBEHWZHHQ WKH FRQFUHWH ZDOOV UHSUHVHQWYV D
7KH ORVV RI K\GUDXOLF FDSDFLW\ DQG FRUUHVSRQG
GHSRVLWLRQ RI H[FHVVLYH VHGLPHQW XSVWUHDP H|
REVHUYHG WKURXJK WKLV UHDFK

'LWKLQ WKH FRQILQHG FRXUVH Rl WKH FKDQQHO GRZ
&KDXWDXTXD /DNH WKH VWUHDP FRQWLQXHV WR GHS
PUUDWH ODWHUDOO\ ,Q PDQ\ ORFDWLRQV ODWHUDO
XQGHUPLQHG SRUWLRQV Rl WKH FRQFUHWH UHYHWP}
LQ VXEWHUUDQHDQ IORZ WKURXJK PXFK Rl WKLV UHD
WKH H[WHQVLYH VHGLPHQW GHSRVLWY WKDW KDYH Il
ZKHUH VXUIDFH ZDWHU LV YLVLEOH YHU\ OLWWOH V\
WKH JUHDWO\ UHGXFHG FKDQQHO VORSH DQG EDFNZI
ORZHUPRVW IHHW RI WKH FKDQQHO 'XWFK +ROOR:
GHOWD IHDWXUH ZLWK PXOWLSOH EUDLGY VHSDUDW
JUDYHO EDUYV

JLIXUH([FHVVLYH FKDQQHO DJJUDGLQJ LV D SULPDU\ FR
WKURXJK WKH ORZHU SRUWLRQ RI "XWFK +ROORZ &UHH

7KH LPSDLUHG FRQGLWLRQ RI WKH ORZHU SRUWLRQ |
WKH KLJK SURILOH RI WKLY ORFDWLRQ DQG SUR[LPLYV
PDNHV WKLV VLWH D OLNHO\ SULRULW\ DUHD IRU UHF

- _______________________________________________|
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FRQVLGHU WKDW LQ LWV H[LVWLQJ KLJKO\ G\QDPLF F
ZLWKRXW DGGUHVVLQJ XSVWUHDP VHGLPHQW VRXUF
WR WKH ODUJHU SUREOHP DQG ZLOO RYHU WLPH UH"
PDLQWDLQ GXH WR D FRQWLQXHG ZRUVHQLQJ RI WKH
SREOHP

,GHQWLILHG (URVLRQ 6LWHYV

,Q DOO HURVLRQ VLWHV ZHUH LGHQWLILHG ZLWKLQ WKH D
$V ZWK WKH DVVHVVPHQW RI *RRVH &UHHN WKHVH VLWHV ZH
S3VHFRQGDU\" EDVHG XSRQ HDFK VLWHYV UHODWLYH VWDWXV
DGGLWLRQDO FRQVLGHUDWLRQV LQFOXGLQJ GHJUHH DQG UD
GHYROYLQJ RI WKH VLWH RYHU WKH VKRUW WHUP LPPLQHQW
LOOVWUXFWXUH HWF $Q LQYHQWRU\ Rl DOO LGHRQWEKLMG HU
UHSRUW

'LWKLQ WKH "XWFK +ROCRA BRDYHBRRWGTPU\ VLWHY ZHUH LGH
GRFXPHQWHG )RU HDFK SULPDU\ VLWH REVHUYDWLRQDO ILH
FKDUDFWHU RI WKH FKDQQHO DQG DGMDFHQW ULSDULDQ FRU
(YDOXDWLRQ )RUP , ( )RUP &RPSOHWHGRRUP W GRFDAEPGH § WW €
LGHQWLILHG ZLWKLQ WKH "XWFK +ROORZ &BH MWN MXVWHSR DWH

SULRULW\ $FWLRQ $UHDV

(DFRI WKH SULPDU\ HURVLRQ VLWHV LV D FRQWULEXWRU WI
IXQWLRQ WKURXJK WKH 'XWFK +ROORZ &UHHN VA\VWHP DQG VX!
&KDXWDXTXD /IDNH )URP WKLV OLYWLRUISWLREBBPW\LRQ RMILHRIV VDLW
UHFRPPHQGHG EDVHG SULPDULO\ XSRQ WKH SRWHQWLDO UH
VWDELOLW\ RI DGMDFHQW GRZQVWUHDP UHDFKHVY WR EH UHD
$SSHQGL[ . OLVWV WKH 3ULRULW\ $FW&LRIQHNUAHDW HZUWKH® WK
UHFRPPHQGHG IRU UHPHGLDWLRQ RI VWUHDP EDQN HURVLRQ

7KH VHOHFWLRQ RI WKHVH VWUHDP HURVLRQ VLWHYV DV 3UI
OFKLHYLQJ WKH IROORZLQJ REMHFWLYHYV

6GWDELOLIDWDR@BRVLQJ 5LVNV WR 3URSHUW\ DQG ,QIUDVYV

3ULPDULO\ GXH WR WKH FORVH SUR[LPLW\ RI WKH URDGZ
SUHVHQFH RI PXOWLSOH UHVLGHQWLDO SURSHUWLHV ER|
LGHQWLILHG HURVLRQ VLWHY DORQJ WKH ORZHU SRUWLR
SRWHOWNDWR SURSHUW\ DQG LQIUDVWUXFWXUH $GGUH\
EHDSSURDFKHG HLWKHU LQ WKH VKRUW WHUP DV VLWH V
SURYLGH WHPSRUDU\ SURWHFWLRQ IURP GDPDJH DQG OR
ODv SDUW RI D ODUJHU HIIRUW WKDW QRW RQO\ SURWHFW\
URRW FDXVHV RI WKH SUREOHP E\ VWDELOL]LQJ VHGLPHC
V\VWHP :KLOH WKLV DSSURDFK UHTXLUHVY PRUH WLPH H|
VWUDWHJI\ SURYLGHV IRU ORQJ WHUP VHOI PDLQWHQDQF
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WHUP VWDELOL]DWLRQ PD\ EH QHFHVVDU\ LQ DUHDV WKD
LQIUDVWUXFWXUH DQG SXEOLF VDIHW\ LW LV LPSRUWDOQC
DGGUHVVLQJ WKHVH W\SHV RI DUHDV LQ D PDQQHU WKDW
VWDELOL]DWLRQ PHDVXUHV ZLWK ORQJ WHUP UHPHGLDW|
QDWXUH DQG SURYLGH JUHDWHU ORQJHYLW\

SHPHGLDWLRQ RI SUREOHPY DUHDYVY DORQJ WKH ORZHU S
D+ FRXOG EHQHILW IURP VRPH VWUXFWXUDO VWDELOL
IDFW WKDW WKH FRQILQHG LQFLVHG DQG VWUDLJKWHQF
FDXVH RI LPSDLUPHQW KHUH )XUWKHU GRZQVWUHDP ZKI|
DORQJ SRUWLRQV RI WKH PDLQ VWHP RI "XWFK +ROORZ &
VWDELOL]DWLRQ ZRXOG OLNHO\ EH OHVV HIIHFWLYH LQ W
DUH SULQFLSDOO\ V\PSWRPDWLF LQ QDWXUH EHLQJ LPSI
EHGORDG IURP XSVWUHDP HURVLRQ DUHDYV

JXUWKHU DFWLRQ VKRXOG EH SXUVXHG E\ WKH &RXQW\ L
1<6'27 UHJDUGLQJ WKH VWDWXV RI VWUHDPEDQN HURVLR
QWHUVWDWH RYHUSDVV DW 'XWFK +ROORZ &UHHN )XU
GHWHUPLQH LI VWDELOL]DWLRQ RI WKLV VLWH PD\ EH UH

JLIXUH/ DWHUDO FKDQQHO PLJUDMMKUR@WIKY YVHEDON. WURV I
EULGJH VSDQQLQJ WKH PDLQ VWHP RI 'XWFK +ROORZ &l

- _______________________________________________|
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S5SHPHGLDWLRQ RI 6LWHYV $0RQJ 'XWFK +ROORZ &UHHN &R
/IRDGV WR $GMDFHQW 'RZQVWUHDP 5HDFKHYV

6HYHUDO VLWHY DORQJ WKH PDLQ VWHP RI 'XWFK +ROOR,
FRQWULEXWLQJ ODUJH DPRXQW RI VHGLPHQW WR DGMDFH
*RRVH &UHHN HURVLRQY MR V8 ROQOLFXODWY MUWGY UHODW L
ILQH VHGLPHQWY GRZQVWUHDP WR &KDXWDXTXD /DNH E:
PDWHULDOV HURGHG IURP WKHVH VLWHY DQG GHSRVLWH
LQ GHYHORSPHQW DQG SHUSHWXDWLRQ RI DGGLWLRQDO
VELPHQWDWLRQ SUREOHP 7KLV LV HVSHFLDOO\ SUREOHF
HURVLRQ VLWHV DORQJ WKH PDLQ VWHP RI 'XWFK +ROOR
SK\VLFDO H[WHQW PDQ\ Rl WKHVH VLWHY UHSUHVHQW W
LGHQWLILHG GXULQJ WKH ILHOG DVVHVVPHQW UHPHGLD
&UHHN RIITHUV DQ RSSRUWXQLW\ WR JUHDWO\ UHGXFH WK
&KDXWDXTXD /DNH

6GWDELOL2DVWSLRVHRUDLQDJH &KDQOQHO :3 "+ WKUX

,QSXWV RI UXQRII DQG VHGLPHQWDWLRQ IURP WKH GUDL(
3 '+ UHSUHVHQW D VXEVWDQWLDO LPSDFW WR GRZQVW
DQG D VRXUFH RI ILQH VHGLPHQWY EHLQJ WUDQVSRUWRHC
RI WKH FKDQQHO ZLWK VWHHS VLOW\ KLJKO\ XQVWDEO]
SDUWLFXODUO\ SURQH WR IXUWKHU LPSDLUPHQW DQG HU

JLIXUH&KDQQHO DQG EDQN HURVLRQ DORQJ WRHH
VLIQLILFDQWWR GWDQBEXWRIDVWDELOLW\ LVVXHV |

- _______________________________________________|
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,PSOHPHOWDWLRQ RI '"'HPROQVWUDWLRQ 3URMHEWY WR ,QF

-XVW DV ZLWK VLPLODU HIIRUWY LQ WKH *RRVH &UHHN ZIL
GPRQVWUDWLRQ SURMHFW LV DQ H[FHOOHQW ZD\ WR SUR
WKH UHPHGLDWLRQ PHDVXUHVY WKDW DUH UHFRPPHQGHG
"XWFK +ROGRRK ZDWHUVKHG 5HVLGHQWY DQG SDVVHUV E
DQG ZLWK VXSSRUWLQJ VLIQDJH DQG SXEOLF RXWUHDFK
RI WKH VLWH LWV FRQGLWLRQ SULRU WR UHPHGLDWLRQ
RI WKH "XWFK +ROORZ &UHHN V\VWHP DQG &KDXWDXTXD /

: LWKLQ WKH 'XWFK +ROORZ &UHHN ZDWHUVKHG WKH IRO
UHRPPHQGHG DV SRWHQWLDO GHPRQVWUDWLRQ SURMHFYV

X 6LWH /'+ IHIW "XWEKW+BEDRYWUHDP RI 6MLYN +ROC
VLWH RITHUV H[FHOOHQW YLVLELOLW\ IURP WKH URD(C(
LOQOFRUSRUDWH PXOWLSOH UHPHGLDWLRQ VWUDWHJLF
HGXFDWLRQDO YDOXH RI WKH VLWH 'HYHORSPHQW R
FRXSOHG ZLWK GHYHORSPHQW RI WKH URDGVLGH GU
URDG LPSURYHPHQW SURMHFW DORQJ 6NXQN +ROORZ
SODFGYVY VKRXOG VXSSRUW WKH GHPRQVWUDWLRQ SUI
WKH KLVWRU\ SXUSRVH DQG UHPHGLDWLRQ RI WKH

x ,PSOHPHQWDWLRQ RI VWRUPZDWHU %/G3\W DOAR MDKWAL RI0)
RITHUV D KLJKO\ YLVLEOH ORFDWLRQ LQ WKH ZDWHU\
EHQJ DVVRFLDWHG ZLWK DQ H[LVWLQJ HGXFDWLRQDC
RQHVKFKRRO SURSHUW\ SURYLGHVY RSSRUWXQLW\ WR
LPSHUYLRXV VXUIDFHV ZLWKLQ WKH ZDWHUVKHG DQ
RI WKH PHDVXUHV WKH\ PLJKW EH FDSDEOH RI LQFRU
%YHFDXVH WKH VFKRRO SURSHUW\ LV QRW &RXQW\ RZ
GLVWULFW UHJDUGLQJ LPSOHPHQWDWLRQ WKLV SUR

SHFRPPHQGDWLRQV IRU 'XWFK +ROORZ &UHHN

6HOHFW .H\ BULRULW\ $FWLRQ $UHDV IRU &ROOHFWLRQ RI 6X
SWHGLDWLRQ 30DQV

7KH SURMHFW WHDP VKRXOG FROOHFWLYHO\ ZRUN WRZDUG G
DFKLHYHG E\ WKH ORQJ WHUP UHPHGLDWLRQ SODQ IRU *RRV}
$UHDV ZKHUH UHPHGLDWLRQ ZRXOG SURYLGH WKH JUHDWHVYV

6XIILFLHQW ILHOG GDWD VKRXOG EH FROOHFWHG IURP WKHVFE
LORWKH SUHSDUDWLRQ RI FRQFHSWXDO OHYHO UHPHGLDWLF
ODWHU EH XVHG LQ IXWXUH &RXQW\ SURMHFWYV WR LGHQWLI\
QHFHVVDU\ SHUPLWWLQJ UHTXLUHG IRU ILQDO GHVLJQ DQG F
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JLIXUHEWDELOL]DWLRQ RI WKH JUDYHO URDGZD\ DQG D
FRX®WRYLGH DQ HIFHOOHQW RSSRUWXQLW\ IRU D GHPR

6HOHFWLRQ RI LQLWLDO 3ULRULW\ $FWLRQ $UHDV WR EH DGY
ZLE® OLPLWHG LQ SDUW E\ WKH VFRSH RI WKLV FXUUHQW SU
SDUWLFLSDWLRQ RI WKH ODQGRZQHUYV ZKHUH WKHVH 3ULRUL
OLPLWDWLRQV LW LV UHFRPPHQGHG WKDW WKH &RXQW\ SUR
SULRULW\ $FWLRQ $UHDV WR FRQFHSWXDO GHVLJQ

X

X X X X

'"HPRQVWUDWLRQ VWUHDP UHPHGLDWLRQ URDGZD\ VWDEL
WKHBSOH *URYH 6FKRRO SURSHUW\

6WUHDP FKDQQHO 3ULRULW\ $FWLRQ $UHD DW 6LWH :'+
6WUHDP FKDQQHO 3ULRULW\ $FWLRQ $UHD DW 6LWH :'+
BWUHDP FKDQQHO 3ULRULW\ $WWURRJIJKUHR DW 6LWHV '+&

IRWLILFDWLRQ DQG FRRUGLQDWLRQ ZLWK 1<6'27 UHJDUG
RYHUSDVV
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6HFWLRQ 'HYHORSLQJ D /RQJ 7THUP 5F

8QGHUVWDQGLQJ WKH SURFHVVHV GULYLQJ WKH HURVLRQ LV
&UHHN GUDLQDJH V\WVWHPV LV YHU\ LPSRUWDQW ZKHQ IRUPXC
FKDQQHO LQVWDELOYLEDWMUXKW &V WKLH IWKWW DQG PRVW LP¢
LGHQWLILFDWLRQ Rl FOHDU DQG REWDLQDEOH JRDOV WR EH
ZLWKLVEBMMHUVKHGY 7KHVH JRDOV PXVW EH SULRULWL]HG VF
LPSOHPHQWHG DGGUHVVHV WKH KLJKHVW SULRULW\ VLWHV 11
\LHOGLQJ WKH JUHDWHVW DPRXQW RI VHGLPHQW WR UHPHGL!
SULYDWH SURSHUW\ DQG LQIUDVWUXFWXUH WR UHVWRULQJ
HGXFDWLRQDO SRWHQWLDO GHPRQVWUDWLRQ VLWHV 7KH L
WKLV UHSRUW SURYLGH D IRXQGDWLRQ IURP ZKLFK D VRXQG
ZDWHUVKHGY FDQ EH GHYHORSHG

'HYHORSPHQW RI WKH UHPHGLDWLRQ SODQ VKRXOG LQFOXGH
JRDOV DQG VXEVHTXHQW VHOHFWLRQ RI 3ULRULW\ $FWLRQ $
SODQ EXW VKRXOG DOVR LGHQWLI\ PHWKRGRORJLHV WR EH
RIWUDGLWLRQDO uKDUG DUPRULQJY VWUDWHJILHY RIWHQ PHH
VIVWHPV WKDW DUH YHU\ G\QDPLF VXFK DVWWYW®RWRW Q MKKM E|
GXH WR WKH IDFW WKDW DUPRULQJ Rl WKH FKDQQHO DORQH
HURVLRQ SUREOHP LW RQO\ SURYLGHV UHOLHI I[URP WKH V\P
FKDQQHO DQG EDQN HURVLRQ PHDQV WKDW RYHU WLPH WKH
EHFRPH HYHU PRUH LQWHQVH RIWHQWLPHY HYHQWXDOO\ E\S
PHDVXUH OXFK PRUH VXFFHVVIXO DUH UHPHGLDWLRQ PHDVX!
SUREOHP LQ WKLV FDVH VWDELOL]DWLRQ RI HURVLRQ VRXU
FDXVDWLYH SURFHVVHVY DW WKH ORFDOL]HG VFDOH VXFK DV
IORRGSODLQ FRQQHFWLYLW\ WR UHGXFH FKDQQHO GRZQFXW\

&RQVLGHUDWLRQV WR EH ZHLJKHG ZKHQ GHWHUPLQLQJ UHPH
$UHD LQFOXGH FRVW FRQVWUXFWDELOLW\ DQG FRQVWUDLQYV
FRQFHUQV DQG FRPSDWLELOLW\ ZLWK H[LVWLQJ FRQGLWLRQ
UHPHGLDWLRQ DFWLYLWLHVY LQ FORVH SUR[LPLW\ :KHQ WDN}
KLJKHVW SRWHQWLDO IRU ORQJ WHUP VXFFHVV PD\ EH WKH P
PD\ QRW EH WKH EHVW ILW DW D JLYHQ VLWH GXH WR RWKHU

7KH LPSDLUHG HURVLRQDO VLWHV ZLWKL Q &/HGW XM HK HBR/O DRI
$FWLRQ $UHDV SURYLGH D WHPSODWH IRU SUHSDULQJ D SUL
ORQJHU WHUP ,Q PRYLQJ IRUZDUG ZLWK WKH UHPHGLDWLRQ
QRW RQO\ SURYLGH WKH JUHDWHVW UHODWLYH UHGXFWLRQ 1
DOVR HOLPLQDWH WKH LPSDFWV WR VWDEOH FKDQQHO IXQFW
FXUUHQWO\ FUHDWLQJ DQG SHUSHWXDWLQJ DGGLWLRQDO HU
QDWXUH RI FKDQQHO LPSDLUPHQW DQG HURVLRQ WKURXJKRX
MVWHPV WKH YDOXH RI DGGUHVVLQJ XSVWUHDP VHGLPHQW V
LPSDFW DUHDV WKDW PD\ EH PRUH YLVLEOH EXW DUH PRUH V
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ZRUWK FRQVLGHULQJ ZKHQ GHYHORSLQJ DQG LPSOHPHQWLQJ
HVSHFLDOO\ WUXH LQ DGGUHVVLQJ VLWHY DORQJ WKH PDLQ
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6HFWLRQ 2YHUYLHZ RI 5SHFRPPH
SHPGBILDWLRQ $SSURDFKHYV

7KH IROORZLQJ SURYLGHV D EULHI RYHUYLHZ RI VRPH RI WKH
UHPHGLDWH HURVLRQ LVVXHV REVHUYHG GXULQJ WKH ILHOG
PHWKRGYVY DUH GHVFULEHG LQ VRPHZKDW JHQHUDO WHUPV D)\
DQG PRGLILHG RU FRPELQHG ZLWK RWKHU VWDELOL]DWLRQ D
FRPSOH[LWLHYV RI HDFK SUREOHP DUHD

6WDELOL]DWLRQ RI 5RDGVLGH 'LWFKHV

,Q PRVW LQVWDQFHY WKH LPSDFW RI LPSDLUHG URDG GLWEFK
WHUP VWUXFWXUDO VXFK DV JHR IDEULF DQG YHJHWDWLYH
WKH GLWFK DOOHYLDWHY QDUURZLQJ RI WKH IORZ DQG UHGX
IORZ DFURVV WKH JUHDWHU ZLGWK RI WKH GLWFK 7KH FROO
FRQFHQWUDWH LQ WKH GLWFK RYHU WKH HQWLUH GLWFK OHC
RXWOHWY DORQJ WKH FRXUVH RI WKH GLWFK ZKHUH SRVVLEC
FKHFEN GDPV ZLWKLQ WKH GLWFK SDWK FDQ SURYLGH RSSRUW
YHORFLW\ LQ WKH GLWFK EHIRUH WKH\ UHDFK WKH VWUHDP
GDWH KDYH EHHQ KDUPIXO WR WKH VWDELOLW\ RI WKH GLWF
VHGLPHQW IURP ZLWKLQ WKH VWLOOLQJ EDVLQV

JLIXUH%UHDNLQJ WKH K\GURORJLF FRQWH
DQG WHMHMVWLQHIDP FDQ JUHDWO\ PAKQKE® M F|
WR WWBHDP V\VWHP

,Q PRVW LQVWDQFHYVY URDGVLGH GLWFKHV ZLOO VWLOO UHTX
DV LOWHQGHG ,PSOHPHQWDWLRQ RI WKH %03V OLVWHG DER®
VWDELOL]DWLRQ UHTXLUHG DQG OHVVHQ WKH LPSDFW RI UR
RI WKH GLWFK RQFH UHPHGLDWHG $V D ORQJ WHUP PHDVXUF
DFURVV WKH ZDWHUVKHG WKH &RXQW\ FRXOG FRQVLGHU LPS
KIKIZD\ GHSDUWPHQWYV IRU WKH SXUSRVH RI SURYLGLQJ HGXF
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URDGVLGH GLWFK PDLQWHQDQFH $Q H[FHOOHQW UHVRXUFH
SURJUDP LV WK®YDURIHERRNDOO\ 6HQVLWLYH ODLQWHQDQFH
5RDGWRGXFHG E\ WKH 86 )RUHVW 6HUYLFH LQ FRRSHUDWLRQ
DQG *UDYHO 5KIMWGEW XIZIZHW IHG XV HQJ SXEOWSHKER XJK WKSIGI

JXLGHERRN LV GHVLJQHG IRU PDLQWHQDQFH RI XQSDYHG URI
UHJDUGLQJ %03V LQWHQGHG WR UHGXFH WKH LPSDFW RI URD
IHDWXUHV WR UHFHLYLQJ ZDWHUZD\V 7KH &KDXWDXTXD &RX(
MQ SURYLGH DGGLWLRQDO VXSSRUW DQG WHFKQLFDO H[SHU

6WUHDPEDQN *UDGLQJ DQG 7KDOZHJ &RQWURO

7KURXJK WKH PLGGOH DQG ORZHU UHDFKHV RI 'XWFK +ROOR?Z
YDU\LQJ GHJUHHV Rl FKDQQHO GHJUDGLQJ KDV UHVXOWHG LC
DQG VXEVHTXHQW IRUPDWLRQ DQG H[SRVXUH RI VWHHS YHU\
LQVWDQFHVY FKDQQHO GHJUDGLQJ DQG VXEVHTXHQW EDQN H
FKDQQHO PHDQGHUV %DQN HURVLRQ FDQ RIWHQ EH UHVROYI
HQKDQFH IORRGSODLQ FRQQHFWLYLW\ &RXSOHG ZLWK WKH L
EDQN VWUHVV LQ ORFDWLRQV ZKHUH WKH WKDOZHJ WKH FKEC
KIKIHVW HQHUJ\ SDUW Rl WKH VWUHDP LV SLQQHG DJDLQVW F

YLIXUH6WUHDP E D QINOJRYA/LRU UHHVWDEOLV KPHOPW RR ¥
UHFRQQHFWLRQ RI IORRGSODLQV DQG UHGXFWLRQ RI I
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DSSURDFK FDQ EH YHU\ HIITHFWLYH DW HOLPLQDWLQJ EDQN H
URRW ZDGV DORQJ WKH WRH RI WKH UHFRQVWUXFWHG EDQN
ERWK JUHDWO\ HQKDQFHG 5H JUDGHGMAN HWDRED® X VWK QDD
YHIHWDWLRQ WR HVWDEOLVK D UREXVW ULSDULDQ EXIIHU P/
IDYRUDEOH FRPSRQHQW RI WKLV W\SH RI SURMHFW /DUJHU
LI VXIILFLHQW FKDQQHO VORSH DQG SODQIRUP H[LVWV WR SL
VHGLPHQW GHSRVLWLRQ WKURXJK WKH UHPHGLDWHG UHDEFK
H[FHVVLYH VHGLPHQW GHSRVLWLRQ LV SURPLQHQW LVVXHV
WR LPSURYH VHGLPHQW WUDQVSRUW DQG UHGXFH FKDQQHO |
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JLIXUH6FKHPDWLF UHSUHVHQWDWLRQ RI FWQHWWREKDB QN RQ DRI IL YKRZHQ J
UHVXOWLQJ LQ D UHGXFWLRQ RI EDQN DQJOH DQG KHLJKW DQ®H®FRQQH

1DWXUDO 6WDEOH &KDQQHO 'HVLJQ 16&'

16&' XWLOL]JHV DQ XQGHUVWDQGLQJ Rl WKH UHODWLRQVKLS E
UROH RI SK\VLFDO FKDQQHO IRUP LQ SURYLGLQJ WKH K\GUD X
VHGLPHQW HIIHEWLYHO\ 7KH HIIHFWLYH WUDQVSRUW RI ZDW
ZLWKRXW VXEVWDQWLDO FKDQJH RU GHVWDELOL]DWLRQ RI F
GHJUDGDWLRQ VHGLPHQW GHSRVLWLRQ HWF RYHU WLPH |
PRELOL]H ZDWHU DQG VHGLPHQW DUH LQ G\QDPLF EDODQFH :
PRELOL]HG 7KH 16&' DSSURDFK LV D VWUHDP UHVWRUDWLRQ
FKDQQHO DQG VWUHDPEDQN VWDELOL]DWLRQ E\ UHWXUQLQJ
VHEWLRQ VLQXRVLW\ VORSH DQG IORRGSODLQ FRQQHFWLY]
PDWFK WKH ZDWHU DQG VHGLPHQW ORDG

,Q SUDFWLFH 16&' LQFRUSRUDWHYV VXFK DFWLYLWLHYV DV UH.
VWUHDPEHGYVY WR UHVWRUH JRRG IORRGSODLQ FRQQHFWLYLW
VLQXRVLW\ WR UHGXFH QHDU EDQN VWUHVYV DQG HURVLRQ S
16&" XWLOL]JHV LQVWDOODWLRQ RI LQVWUHDP URFN DQG RU C
PDLQWDLQ DSSURSULDWH ORFDWLRQ VSDFLQJ DQG IUHTXHQ
DQG UHGXFH EDQN HURVLRQ E\ SURYLGLQJ WKDOZHJ FRQWUR
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VWUHDPEDQNY DQG IORRGSODLQV DUH UH YHIJHWDWHG ZLWK
EXIITHU PDNLQJ LQYDVLYH SODQW VSHFLHVY UHPRYDO D IDYRL

JLIXUHBFKHPDWLF H[DPSOH RI D QDWXUDO FKDQQHO UHVWRUDWLRQ SODQ
RI VWDEOH FKDQQHO SDWWHUQ GLPHQVLRQ SURILOH DQG IORRGSODLQ

16&' LV LQWHQGHG WR SURYLGH ORQJ WHUP VWDELOL]DWLRQ
QHFHVVDU\ WR DOORZ WKH VWUHDP WR IXQFWLREWQEVED L U |
UHVWRUDWLRQ RI LPSDLUHG UHDFKHV WKDW DUH RYHU VLQX
SURPRWHY IORRGSODLQ FRQQHFWLYLW\ DV DQ LPSRUWDQW F
VXLWHG IRU VLWHVY ZKHUH DGHTXDWH DUHD LV DYDLODEOH W
IORRGSODLQ HQJDJHPHQW GRHY QRW WKUHDWHQ DGMDFHQW
HPEUDFH QDWXUDO FKDQQHO SURFHVV DV RSSRVHG WR RWKF
WKH SURFHVVHV WKLV PHWKRGRORJ\ LV EHWWHU LPSOHPHQ!
ZKHUH VXEVWDQWLDO FKDQQHO PRGLILFDWLRQV DUH QHHGH(¢
LPSOHPHQWHG DW WRR VPDOO D VFDOH VXFK DV D ORFDOL]F
UHDFK WKLV DSSURDFK GRHV QRW RIIHU DV PXFK SRWHQWL
PHWKRG IRU 3FRUUHFWLQJ WKH SUREOHP” DV RSSRVHG WR 3S
SHUVSHFWLYH WKLV DSSURDFK LV IDYRUDEOH RYHU KDUG D
IORRGSODLQ IXQFWLRQ EHQHILWLQJ QRW RQO\ LQVWUHDP KI
DQG PDLQWDLQV VWDEOH SRROV ULIIOHV DQG JOLGHV SUR
DQG UHGXFHV VHGLPHQWDWLRQ Rl WKH VWUHDP V\VWHP E\ U

280.011.001/3.14 76



Watershed and Stream AssessmeriReport of Findings
Goose Creek/Dutch Hollow Creek Watersheds

JLIXUHDVQG 1DWXUDO FKDQQHO UHVWRUDWLRQFWHRWW BSH@ LIV&H VC
FKDUDFWHULVWLFVY WKDW DOORZ WKH VWUHDP WR PDLOQWIUIGLWY

0XG 6LOOV

KHUHDV EDQN JUDGLQJ UHHVWDEOLVKHY IORRGSODLQ FRQQI
SUHVHQW SRVLWLRQ DQG SODQIRUP FRQVWUXFWLRQ RI D PX
SRUWLRQV RI WKH VWUHDPEDQN UHMRMIURLED $ WMLV VR/Q BDORS A

VLQXRVLW\ DQG QHDU EDQN VWUHVYV ZKLOH DW WKH VDPH WL
HURGHG EDQN

JLIXUH6FKHPDWLF VNHWFK RI D WA\SLFDO PXG VLOO
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0XG VLOOV DUH W\SLFDOO\ FRQVWUXFWHG DV D ZRRG RU ORJ
LOQWR WKH EDQNV DQG VWDFNLQJ RI ODUJH URFN EHKLQG WK
EDQN IDFH 6RLO OLIWV RYHU WKH URFN ILOO WKH YRLGV EH
VXIILFLHQW VRLO WR DOORZ HVWDEOLVKPHQW RI YHIJHWDWLF
DOORZV IRU EHWWHU IORRGSODLQ FRQQHFWLYLW\ DQG SURY
VXEVWDQWLDO ULSDULDQ YHJHWDWLRQ RIWHQ E\ GULYLQJ O
WKH URFNV 0XG VLOOV FDQ EH DXJPHQWHG ZLWK EUXVK EX(
WHFKQLTXHV WR HQKDQFH WKHLU HIITHFWLYHQHVV

JURP DQ HFRORJLFDO SHUVSHFWLYH WKH PXG VLOO VHUYHYV
VWUXFWXUH ,Q SDUWLFXODU WKH VLOO LV FRQVWUXFWHG Z
FRYHU IRU ILVK 'RJZRRG DQG ZLOORZ ZDWWOHV RU OLYH VW
RYHUKHDG FRYHU RQFH HVWDEOLVKHG 7KHVH KDELWDW FRP
Wi VXSSRUW WURXW SRSXODWLRQV DV WKH RYHUKHDG FRYI
ZDUP ZDWHU WHPSHUDWXUHY LQ VXPPHU DQG SURWHFWLRQ

JLIXUHOXG VLOOV DUH HIIHFWLY HURHSIODAHPH QR VM) N |
DV IRULQVWUHDP KDELWDW HQKDQFHPHQW

%DQOQNIXOO HQFKHY DQG 7RH 3URWHFWLRQ

,Q VLWXDWLRQV ZKHUH WKH VWUHDP ZRXOG EHQHILW IURP D¢
IORRGSODLQ UHFUHDWLRQ LV OLPLWHG E\ WKH SUHVHQFH RI
DUHDV WKDW RWKHUZLVH FDQQRW EH IORRGHG FUHDWLRQ RI
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RSWLRQ 7KH IORRGSODLQ EHQFK LV W\SLFDOO\ FRQVWUXFW|
VRPH IORRG UHOLHI DW WKH VDPH HOHYDWLRQ DV WKH ZLGH!
UHGXFLQJ QHDU EDQN VWUHVVY DQG WKH SRWHQWLDO IRU ED
FRQGLWLRQV DVVRFLDWHG ZLWK ODWHUDOO\ FRQILQHG FKDC
YDQH VWUXFWXUHV RU VRPH GHJUHH RI DUPRUHG SURWHFEWL
FRQILQHPHQW Rl WKH IORRG SURQH FKDQQHO WHQGV WR FRC
UHVXOWLQJ LQ KLJKHU EDQN VWUHVYV DQG HURVLRQ SRWHQW
IXO0O IORRGSODLQ UHVWRUDWLRQ (VWDEOLVKPHQW RI QDWL
LQFUHDVHVY IORRGSODLQ URXJKQHVV DQG SURYLGHV RSSRUW
FRPSRQHQW RI WKH SURMHFW $ EHQHILW WR WKLV DSSURDF
UHDFKHV RI EDQN HURVLRQ ZLWKLQ FRQILQHG SURMHFW ERX

JLIXUH&SUHDWLRQ RI D EDQNIXOO EHQF
IORRGSODLQV DQG UHVWRUDWHIFRML R®
WKDW DUH ODWHUDOO\ FRQILQHG E\ L

EXISTING
PROPOSED CUT EXISTING
FILL AND GRADE TO BANK TO
REDUCE BANK
ANGLE

CREATE BENCH

FILL AND GRADE TO
CREATE BENCH

INSTALLER MUST
— MAINTAIN ADEQUATE CROSS—SECTIONAL AREA
— SEED & PLANT NEW BANKS WITH NATIVE RIPARIAN PLANTS
— CONSTRUCT STABLE CROSS SECTION GEOMETRY PER DESIGN
(SPECIFIC CHANNEL WIDTH AND DEPTH)

CHANNEL SHIFT WITH BANKFULL
BENCH AND STONE

NOT TO SCALE

JLIXUHGHHPDWLF UHQGLWLRQ RI FKDQQHO D
UHGXFH EDQN DQUB ARI®MG KWLIKRRGSODLQ |
FKDQ QH ¥ HFURMR/Q

- _______________________________________________|
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6HFWLRMHORSPHQW RI 3UHOLPLQDU\ &RC

JROORZLQJ UHYLHZ RI WKH LQLWLDO GUDIW RI WKLV UHSRUW
LQYHQWRU\ SKDVH RI WKH SURMHFW WKH &RXQW\ DQG RWKH
SULRULW\ $FWLRQ $UHDV WR EH FRQVLGHUHG IRU LQLWLDO U
SUHOLPLQDU\ GHVLIJQV %DVHG XSRQ WKH VHOHFWLRQ FULW
GHYHORSPHQW RI SUHOLPLQDU\ FRQFHSWXDO GHVLJQV ZHUH

ORZHU pP6WHLQKRII 5XQf 67+ DQG WZR VLWHV DW
B

8SRQ VHOHFWLRQ RI FRQFHSWXDO GHVLJQ FDQGLGDWH VLWH
FROOHFWHG IURP HDFK RI WKHVH ORFDWLRQV WR VXSSRUW V
UHPHGLDWLRQ GHVLIJQV *HRPRUSKLF DVVHVVPHQW RI WKH IF
VXIILFLHQW GHWDLO DV WR WKH H[LVWLQJ SK\VLFDO FKDUDF
UHDFK WR LGHQWLI\ DSSURSULDWH FRQFHSWV IRU EDQN VWD
VWDELOL]DWLRQ DV DSSURSULDWH 7KLV LQIRUPDWLRQ ZDV \
FRQFHSWV DQG DSSO\ WKHP WR WKH GHYHORSPHQW RI FRQF!
VWDELOL]DWLRQ GHVLIJQV 7KHVH FRQFHSWXDO GHVLJQV VKR
ZLWKLQ HDFK UHPHGLDWLRQ UHDFK DV ZHOO DV WKH JHQHU!|
IROORZLQJ VWUXFWXUDO UHPHGLDWLRQ PHDVXUHY DQG FKD
PDWHULDOV VWDJLQJ DQG HURVLRQ VHGLPHQWDWLRQ FRQWL
EXLOGLQJV DQG DSSUR[LPDWLRQ RI SURSHU W\ ERXQGDULHV

*RRVH &UHHN :DWHUVKHG
6WXG\ 6FRRIVH RUHHN 6LWH *&
IRFDWLRQ

6LWH *& LV ORFDWHG MXVW VRXWK RI 1<6 5RXWH EHW
$VKYLOOH LQ WKH 7RZQ RI 1RUWK +DUPRQ\ 7KH VWXG\ UHDF|
*& DQG :3 *&DV LGHQWLILHG LQ WKH LQLWLDO VWUHDP LQYI
WKURXJK DQ HIWHQVLYH SDVWXUH FXUUHQWO\ XWLOL]JHG E\ \
OLYHVWRFN 7KLV VLWH LV FRPPRQO\ NQRZQ DV WKH 3$LUVWI
UXQZD\ ORFDWHG MXVW WR WKH ZHVW RI WKLV VWUHDP UHDF

*HRPRUSKLF "HVFULSWLRQ

$ JHRPRUSKLF DVVHVVPHQW Rl VWXG\ UHDFK *& ZDV FRQ(
VWUHDP FKDQQHO WKURXJK WKLV UHDFK LV W\SLFDO RI D OR
DJULEXOWXUDO SDVWXUH VHWWLQJ LQ WKDW LW H[KLELWYV Y
DG HOQWUHQFKPHQW DQG SRRUO\ YHJHWDWHG DFWLYHO\ HL
GHJUHH RI ODWHUDO FKDQQHO PLJUDWLRQ DORQJ WKH RXWV

8VLQJ WKH 5RVJHQ 6WUHDP &ODVVLILFDWLRQ V\VWHP WKLV
GHWHUPLQHG WKURXJK DQDO\VLV RI ILHOG GDWD FROOHFWH:
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W\SH FKDQQHO LV D VDQG GRPLQDWHG PRGHUDWHO\ WR KL.
LQF& MK ORZ JUDGLHQW WHUUDLQ 7RS Rl EDQN HOHYDWLRQ
FKDQQHO ZKLFK LV LQGLFDWLYH Rl WKH HQWUHQFKHG FRQG
VWHHSHQHG VWUHDPEDQNY DUH RIWHQ SRRUO\ YHJHWDWHG
W\SHV DUH KLJKO\ VHQVLWLYH WR FKDQJHV LQ WKH IORZ RU
RRQWULEXWLQJ ZDWHUVKHG OHDGLQJ WR G\QDPLF FKDQJHYV |

JLIXUH7\SLFDO SRRIGWUR@WI DQ ) FKDQQHO FKIL
X QY HJ HOMIBWHIKEIKFOG LEOH EDQNV DQG YHU\ OLPLWF

&KDQQHO 'LPHQVLRQ

6XUYH\ RI FKDQQHO IORRGSODLQ FURVV VHFWLRQV DW UHSULI
ZLWKLQ WKH UHDFK YDOLGDWHYV WKH SURJUHVVLYHO\ LQFLVE
REVHUYHG WKURXJK WKH YDVW PDMRULW\ RI WKH VLWH 'XH '
FKDQQHO IURP LWV IORRGSODLQ WKH VWUHDP FRQWLQXHV W
DODRQJ PRVW RI LWV FRXUVH WKURXJK WKLV UHDFK DV LW FRC
PLIJUDWLQJ ODWHUDOO\ WKURXJK HDFK RI WKH PDQ\ WRUWXR

'"HWDLOV RI VXUYH\HG FURVV VHFWLRQV DUH SURYLGHG DV $.
FURVV VHFWLRQV LQGLFDWH D ORVV RI IORRGSODLQ FRQQHF
IORZV WKURXJK WKLV UHDFK DGGLQJ WR WKH HURVLYH QDW:

&KDQQHO 3IDWWHUQ

7TKH VWXG\ UHDFK H[KLELWYV D KLJKO\ VLQXRXV SODQIRUP 6L
OHQIJWK YDOOH\ OHQJWK ZKLFK LV LQ SDUW DWWULEXW
VWUHDPVLGH YHJHWDWLRQ WKH H[FHVVLYH HURVLRQ RI VWU
VHGLPHQWY WR WKH FKDQQHO DQG WKH JHQHUDO ORZ UHOL
LQFUHDVHYVY PHDQGHUV EHFRPH PRUH WRUWXRXV DQG WKH C
EHFRPHY PRUH DFXWH %RWK FRQGLWLRQVY OHDG WR DQ LQFL
RXWVLGH EHQG RI HDFK PHDQGHU GXULQJ D KLJK IORZ HYHQ\
DQG KLIJKO\ HURGLEOH FKDUDFWHU RI WKH RYHUO\ VWHHS VYV
FRQGLWLRQVY DUH FRQGXFLYH WR DFFHOHUDWHG HURVLRQ RI
DFFRPSDQLHG E\ UDSLG VKLIWV LQ SODQIRUP JHRPHWU\ DV R

280.011.001/3.14 81



Watershed and Stream AssessmdrReport of Findings

Goose Creek/Dutch Hollow Creek Watersheds
|

ODWHUDOO\ 7KH G\QDPLF QDWXUH RI WKLV XQVWDEOH FRQG
DPRXQWV RI ILQH VHGLPHQWY WR WKH VWUHDP V\VWHP DV V\

&KDQQHO 3URILOH

&KDQQHO EHG VORSH WKURXJK WKLV UHDFK UHIOHFWYVY WKH L
HIFHSWLRQDO OHQJWK RI WKH VWUHDP FKDQQHO /RQJLWXGL

FKDQJH RI IHHW IW IBPHWZHHQ WKH XSSHU DQG ORZHU OLF
2YHU WKH IRRW OHQJWK RI WKH UHDFK WKLV WUDQVODW
RU

7KH YHU\ PLQLPDO FKDQQHO VORSH WKURXJK WKLV UHDFK W
FDSDFLW\ WKURXJK WKLY UHDFK &RQVHTXHQWLDOO\ FKDQQ
VLOWY GHULYHG IURP HURVLRQ RI WKH VWUHDPEDQNYV 7KHVI
IXUWKHU SURPRWLQJ ODWHUDO PLJUDWLRQ E\ RYHUZKHOPLQ
KLIJK TORZV DFFHOHUDWLQJ WKH EDQN HURVLRQ SURFHVV 7l
IHDWXUHV VXFK DV ULIIOHY DQG UXQV DUH DEVHQW DQG DU
ZKLFK RITHU UHGXFHG YHUWLFDO EHG VWDELOLW\ DQG LQVW!I
FREEOH IHDWXUHV 7KH YDULDWLRQ LQ EHG SURILOH FRPPHQ
IHDWXUH W\SHV LV QRW HVSHFLDOO\ SURQRXQFHG UHVXOWL
HOQWLUH FRXUVH RI WKH UHDFK ZLWK IHZ ZHOO SURQRXQFHG
ZKHUH GLVWLQFW EHG IHDWXUHYVY DUH GLVFHUQLEOH EHG HO
IHDWXUHV W\SLFDOO\ WKH GHHSHVW DUHDV RI WKH VWUHDP
WA\SLFDOO\ WKH PRVW VKDOORZ

/DEORKRKDQQHO 30DQIRUP &KDUDFWHULVWLFV DW WKH *F

(ILVWLQJ &KDQQHO 30DHIRUP 3
*RRVH &UHHN 6LWH 3$LUVV
3DUDPHWHU OLQ 0D 7\SLFD
%BHOW :LGYWK | W W W
OHDQGHU /HQJIW, | W W W
5DGLXV RI &XUY W W W
$UF /HQaWK / W W W
6LOQXRVLW\ N

$SSHQGL[ % SURYLGHV D JUDSKLF UHSUHVHQWDWLRQ RI WKH
VHFWLRQ RI WKLV VWXG\ UHDFK

6 XEVWUDWH 3DUWLFOH 'LVWULEXWLRQ

SHEEOH FRXQW UHVXOWY LQGLFDWH WKDW WKH VWXG\ UHDF
WKURXJKRXW LWV HQWLUH OHQJWK 7KLV LV DWWULEXWDEOF
LOQSXWYV RI ILQH VHGLPHQWY ERWK IURP RQ VLWH DQG XSVWU
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VORSH WUDQVODWHYVY WR UHGXFHG VHGLPHQW WUDQVSRUW S
GHSRVLWLRQDO IHDWXUHV VDQG EDUV GXQHV DQG ULSSOH

JLIXUBURYLGHYV D JUDSKLF UHSUHVHQWDWLRQ RI VHGLPHQW
UHSUHVHQWDWLYH VHIPHQW RI WKH VWXG\ UHDFK

%DQN 6WDELOLW\ $QDO\VLV

%DQN VWDELOLW\ ZDV HYDOXDWHG XVLQJ D YDULHW\ RI DVVF
+D]DUG ,QGH[ %(+, 3IDQNXFK 5RVJHQ &KBQ®WBON6BMDEHT VW \
1%6 $VVHVVPHQW 7RRO 2YHUDOO WKH FRQGLWLRQ RI WKH
HYLGHQFHG E\ WKH SRRUO\ YHJHWDWHG EDQNV DQG IUHTXHQ
WKURXJKRXW WKH VWXG\ UHDFK

JLIXUH5HSUHVHQWDWLYH VHGLPHQW SDUWLFOH GLVWULEXWLRQ WKL
GRPLQDWHG E\ FRDUVH WR YHU\ FRDUVH VDQG

7KH SRRUO\ YHIJHWDWHG FKDUDFWHU RI WKH ULSDULDQ FRUU
GHJUHH RI VWUHDPEDQN LQVWDELOLW\ DQG DFFHOHUDWHG U
WKLV VLWH ,W PRVW DUHDV VWUHDPVLGH YHIJHWDWLRQ ODF
DGHTXDWH UHVLVWDQFH DJDLQVW WKH HURVLYH IRUFH RI KL
HIDFHUEDWHG E\ WKH GHJUHH RI YHUWLFDO FKDQQHO LQFLVI
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SHPHGLDWLRQ $SSURDFK

2YHU D VXEVWDQWLDO SHULRG RI WLPH ) W\SH FKDQQHOV W
ODWHUDOO\ HYHQWXDOO\ DFKLHYLQJ D TXDVL VWDEOH IRUP
DVSHFW RI VWDEOH IRUP DQG IXQFWLRQ XOWLPDWHO\ DWWD
FRQQHFWHG IORRGSODLQ

*LYHQ VXIILFLHQW WLPH ZLWK ZDWHUVKHG K\GURORJ\ DQG V
TXR WKLV JHRPRUSKLFDOO\ LPSDLUHG UHDFK RI *RRVH &UHH
ZLWKRXW KXPDQ LOQWHUYHQWLRQ 8QIRUWXQDWHO\ HYHQ LI
VIVWHP FRXOG UHPDLQ XQFKDQJHG ZKLFK LV GLIILFXOW WR
FKDQJLQJ ZDWHUVKHG ODQGVFDSH HYROXWLRQ WRZDUG WK
DPRXQW RI VWUHDPEHG DQG VWUHDPEDQN HURVLRQ LQ WKH
XQGHUZD\ 7KH REVHUYHG HYLGHQFH RI VWUHDPEDQN HURVL
FKDQQHO PLJUDWLRQ WKURXJK WKLV UHDFK DUH DOO LQGLFI
VWDEOH DOEHLW PXFK GLIIHUHQW SK\VLFDO IRUP

%HFDXVH WKH RQJRLQJ SURFHVV RI VWUHDP FKDQQHO HURVL
SULQFLSDOO\ LQ WHUPV RI LQFUHDVHG VHGLPHQW GHSRVLWL
SURFHVV RI FKDQQHO HYROXWLRQ WR FRQWLQXH LV QRW D V

JLIXUH 'LDJUDP RI WKH DQWLFLSDWHG FKDQQHO HYROXWLRQ SL
XQGHUZD\ DW WKH *RRVH &UHHN $LUVWULS 6LWH UHDFK 1RW
ZLGHQLQJ DQG GRZQFXWWLQJ DV WKH FKDQQHO HYROYHV IURP
PRUH VWDEOH 3&" W\SH FKDQQHO SURSRVHG

,Q RUGHU WR PD[LPL]H ORQJ WHUP VXFFHVV UHPHGLDWLRQ F
VKRXOG DGGUHVV WKH IROORZLQJ NH\ HOHPHQWYV

(VWDEOLVKPHQW RI D VWDEOH 3&  W\SH FURVV VHFWLRQ
FKDQQHO WR WKH D/&KM D FR-D@WE KD RRGISHOYDH® E\ JUDGLQJ W
UHGXFH EDQN KHLJKW DQG EDQN DQJOH

,QVWDOODWLRQ RI WKDOZHJ FRQWUROLYWQ XWFKHK VB R
KLIJKO\ PRELOH QDWXUH RI VWUHDPEDQN VHGLPHQWYV PX
EH XWLOL]HG WR UHGXFH EDQN VKHDU WKURXJK HDFK R
FRQVWUXFWHG RI ZRRG\ PDWHULDO ILW ZHOO LQ WKLV S|
FKDQQ@HO JUDGLHQW DQG UHODWLYHO\ ORZ YHORFLW\ DW
S8WLOL]DWLRQ RI ZRRG EDVHG VWUXFWXUDO HOHPHQWYV LC
ODUJH ZRRG\ GHEULV FXUUHQWO\ REVHUYHG ZLWKLQ WKI
DNH\ HOHPHQW WR WKH ELRORJLFDO DQG HFRORJLFDO IX
KDELWDW DQG IRRG SURGXFWLRQ
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SHGXFWLRQ LQ WKH EDQN HURVLRQ SRWHQWLDO WKURXJ
FKDQOQHO PKDQBHUMMHFW FRVWY FDQ EH PLQLPL]JHG E\ |
FKDQQHO ZLWKLQ WKH H[LVWLQJ IRRWSULQW WR WKH JUI
GHYLDWH IURP WKH FXUUHQW DOLJQPHQW LQ DUHDV ZKH
VHYHUH WR UHVLVW HURVLRQ RI RXWVLGH PHDQGHU EHQ
UHVWRUDWLRQ SURMHFW DUH LPSOHPHQWHG

(VWDEOLVKPHOW DQG SURWHFW/ILR®@ \RW BFURBXD/|WQULRBIDUL
YHIHWDWLRQ DQG SHUVLVWHQW KRRI WUDPSOLQJ RI WKF
WKH SURMHFW UHDFK LQFUHDVLQJ WKH HURVLRQ SRWHC
HIFORVXUH IHQFLQJ DQG GHGLFDWHG OLYHVWRFN YHKLF
RUGHU WR PDLQWDLQ WKH LQWHJULW\ RI WKH UHVWRUHC
QDWLYH ULSDULDQ VSHFLHY VKRXOG EH GRQH WKURXJKR
JUDGLQJ DQG IORRGSODLQ UHFRQQHFWLRQ 3URWHFWLRC
IRU YLIRURXYV HVWDEOLVKPHQW DQG JURZWK RI ULSDULD
WKH VXFFHVV DQG ORQJHYLW\ RI WKH UHVWRUDWLRQ SUI

'HYHORSPHQW RI 9LDEOH $OWHUQDWLYHYV

6WUXFWXUDO EDQN SURWHFWLRQ

BWUXFWXUDO DUPRULQJ LV RIWHQ HPSOR\HG DV DQ DSSU
‘KHQ LPSOHPHQWHG RQ D ORFDOL]HG VFDOH WR DGGUHV
ZKHUH PRUH FRPSUHKHQVLYH VROXWLRQV DUH PRUH GLII
XUEDQ DUHDV IRU H[DPSOH VWUXFWXUDO DUPRULQJ FD
DSSURDFK :KHQ DSSOLHG RQ D ODUJHU VFDOH KRZHYHU
VKRUWHU WHUP VROXWLRQ PDLQO\ EHFDXVH DUPRULQJ \
FKDQQHO HYROXWLRQ SURFHVV ZKLFK FRQWLQXHV GHVS
%HFDXVH WKLY PHWKRG GRHV QRW DGGUHVV WKH URRW
DUPRULQJ Rl VWUHDPEDQNY IUHTXHQWO\ UHTXLUHV URX\
LQFXUULQJ DGGLWLRQDO H[SHQGLWXUHV RI WLPH HIIRU!
DGGLWLRQDO FRVW VWUXFWXUDO DUPRULQJ RIWHQ IDLC
HURVLRQ DV WKH SK\WLFDO FKDUDFWHU RI WKH VWUHDP
HYROXWLRQ SURFHVV 7KHVH FKDQQHO FKDQJHV LQFOXG
DJDLQVW ZKLFK VWUXFWXUDO DUPRULQJ PHDVXUHV DUH
HYLGHQFHG E\ FKDQQHO GRZQFXWWLQJ ZKLFK LV GLIILF.
ZLWKRXW LQFXUULQJ VLJQLILEDQW FRVW

IDWXUDO FKDQQHO UHVWRUDWLRQ

7KH PRVW FRPSOHWH DQG VXVWDLQDEOH ORQJ WHUP DS
WKURXJK WKH VWXG\ UHDFK LV RQH WKDW SURYLGHV VWI
WKH UHDFK LV QDWXUDOO\ HYROYLQJ WRZDUG WKDW FRC
DRSSRUWXQLW\ WR HIITHFWLYHO\ 3IDVW IRUZDUG™ WKH QUL
DQG FRQVWUXFWLQJ WKH PRUH VWDEOH & F W\SH FKDQQ|
FRQGLWLRQ LV DFKLHYHG PXFK VRRQHU WKDQ ZRXOG RFI
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EHG DQG EDQN HURVLRQ DQG VXEVHTXHQW VHGLPHQWDW
RFFXU

&ROFHSWXDO GHVLJQ RI WKH SUHIHUUHG DOWHUQDWLYH

*LYHQ WKH OHQJWK RI WKH VWXG\ UHDFK IHHW RI OLQHEL
GHSDUWXUH IURP WKH VWDEOH IRUP WKH SUHIHUUHG DSSUR
LPSOHPHQWDWLRQ RI D QDWXUDO FKDQQHO GHVLJQ SURMHFYV
EHVW VXLWHG VWUDWHJ\ IRU DGYDQFLQJ WKH FKDQQHO HYRC
HVWDEOLVKLQJ VWDEOH FKDQQHO SDUDPHWHUYV WKDW DOOR.
GXULQJ IORRG ZLWKRXW VLIQLILFDQW FKDQJHV WR FKDQQHO
FRPSRVLWLRQ ,W LV WKHVH FKDQJHYVY LQ FKDQQHO IRUP WKD
DPRXQW RI VWUHDPEDQN HURVLRQ QRZ RFFXUULQJ DW WKH V

YLIXUH 5HSUHVHQWDWLRQ RI D W\SLFDO & FKDQQHO SRRO F
FKDQQHO W\SH WKH SRWHQWLDO VWDEOH IRUP WKURXJK WKH *
E\ ZHOO GHYHORSHG IORRGSODLQV PHDQGHULQJ SODQIRUP DC
ULSSOH SRRO EHG IHDWXUHV

&RQVLVWHQW ZLWK WKH VFRSH Rl ZRUN RXWOLQHG IRU WKLV
OLWLIJDWLRQ (QJLQHHULQJ 6WXG\ ('0(6 SURMHFW D FRQFHS
KDV EHHQ SUHSDUHG 7KH SULPDU\ SXUSRVHV RI WKH FRQFH:
RYHUYLHZ RI WKH SURSRVHG DSSURDFK LQFOXGLQJ WKH H[W
JUDGLQJ FKDQQHO UHDOLJQPHQW HWF W\SHV DQG QXPEH!
DQG HVWLPDWHG TXDQWLWLHV RI FRQVWUXFWLRQ PDWHULDC
DQG D VXPPDU\ RI DQWLFLSDWHG UHJXODWRU\ UHTXLUHPHQW
R®DLQHG 3UHSDUDWLRQ RI WKH FRQFHSWXDO GHVLJQ DOVF
LQIRUPDWLRQ QHHGHG WR SUHSDUH ILQDO HQJLQHHULQJ GH)\
XQGHUVWDQGLQJ RI WLPHOLQHYV DVVRFLDWHG ZLWK FRPSOHYV
FRQVWUXFWLRQ LPSOHPHQWDWLRQ
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%DVLV IRU &RQFHSWXDO '"HVLJQ

SUHSDUDWLRQ RI WKH FRQFHSWXDO GHVLJQ IRU WKH *RRVH ¢
IROORZLQJ LQIRUPDWLRQ

X )LQGLQJV RI WKH LQLWLDO VWUHDP LQYHQWRU\ DQG GHMW

)LHOG REVHUYDWLRQV DQG HPSLULFDO GDWD IURP WKH \
H[LVWLQJ FKDQQHO W\SH DQG WR HYDOXDWH WKH FRQG!
VWUHDPEDQNY LQ WHUPV RI FKDQQHO IRUP SURFHVV DQC

X 8QGHUVWDQGLQJ FXUUHQW FRQGLWLRQ WUHQGV LQ WHL
UHVWRUDWLRQ RSSRUWXQLWLHV

%DVHG RQ GDWD FROOHFWHG LQ WKH JHRPRUSKLF DVVH\
FXUUHQW SRVLWLRQ RI WKH UHDFK LQ WKH FKDQQHO HYF
FKDQQHO W\SH DQG SK\VLFDO IRUP DQG WKH H[WHQW RI
HURMIHRSRVLWLRQ OLNHO\ WR RFFXU RYHU WLPH GXULQ.
VWDEOH 3&" FKDQQHO W\SH IRUP :LWK WKLV LQIRUPDWI
DSSURSULDWH RSSRUWXQLWLHV IRU FKDQQHO VWDELOL]I

X (YDOXDWLRQ RI WKH DSSOLFDELOLW\ HIIHFWLYHQHVV DC
VWDELOL]DWLRQ UHVWRUDWLRQ PHWKRGV

8QGHUVWDQGLQJ WKH FKDQQHO HYROXWLRQ SURFHVV DC
FKDQJH LQYROYHG DV LW PRYHV WRZDUG WKH VWDEOH F
VXVWDLQDEOH UHPHGLDWLRQ DOWHUQDWLYHV $W WKH *
GHSDUWXUH IURP WKH VWDEOH IRUP WKH H[WHQW RI FKI
SRFHVV LV OHIW XQFKDQJHG DQG WKH RYHUDOO VFDOH |
LPSDLUPHQW DQG SURMHFW OHQJWK VLJQLILFDQWO\ UH
EDCINJPRULQJ DSSURDFKHV %HFDXVH ORFDOL]J]HG EDQN V
URXWLQH PDLQWHQDQFH DQG ZRXOG OLNHO\ PHHW ZLWK
FRQWLQXHG LPSDFW RI FKDQQHO HYROXWLRQ SURFHVVH
DQG ZLGHQLQJ D PRUH FRPSUHKHQVLYH DSSURDFK WKD
E\ DGYDQFLQJ WKH FKDQQHO WR WKH VWDEOH SK\VLFDO
DSSURDFK RYHU WKH ORQJ WHUP LQ WKLV SDUWLFXODU \

X '"HYHORSPHQW RI FRQFHSWXDO GHVLJQ FRPSRQHQWV SD

7KH SULQFLSDO PHDQV E\ ZKLFK WKH LPSDLUHG 3)" FKDQ
DV LW HYROYHV WR WKH 3& FKDQQHO IRUP LV WKURXJK \
IORRGSODLQ :LWKLQ WKH H[LVWLQJ FKDQQHO VRPH HYL
REVHUYHG LQ VRPH ORFDWLRQV 7KHVH IORRGSODLQV EF
HIWHQVLYH DV WKH VWDEOH 3& WDNHV VKDSH

I[LNHZLVH GHVLJQ RI D VWDEOH FKDQQHO LQFOXGHV GH)
VHFWLRQ WKDW LQFRUSRUDWHY WKLV ZHOO FRQQHFWHG
VHFWLRQ PXVW DOVR EH VLI]HG DQG VKDSHG DSSURSULDY)
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WR WUDQVSRUW WKH DYDLODEOH ZDWHU EDQNIXOO GLVI
ZLWKRXW LQFXUULQJ H[FHVVLYH FKDQQHO RU EDQN HUR\

JRU FRQFHSWXDO GHVLJQ W\SLFDO FURVV VHFWLRQ ZDV
GLVFKDUJH DQG WKHQ GHYHORSLQJ D FURVV VHFWLRQ W
WR DEFRPPRGDWH WKDW GLVFKDUJH ZLWKLWRHEB®N IXOC
UDWLR FRQVLVWHQW ZLWK WKH GHVLJQ FKDQQHO W\SH

GC 20/21 Site - Conceptual Typlcal Riffle Section
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) LIXUH 3BURSRVHG W\SLFDO ULIIOH FURVVY VHFWLRQ FRQFHSW * |

$SSHQARU[ VKLY UHSRUW SURYLGHVY GRFXPHQWDWLRQ RI WKH
GLVFKDUJH DW WKLV VLWH $Q HVWLPDWHG GBONEREPHQW R/
WA\SLFDO FURVV VHFWLRQV &URVV VHFWLRQV ZHUH LQWHQGF
ZLWKLQ WKH KLJKHU DGMDFHQW VWUHDPEDQNYVY RI WKH IRUP
IORRGSODLQ WHUUDFHYV

JRU WKH VDNH RI UHGXFLQJ WKH DPRXQW RI HDUWKZRUN QHF
VHFWLRQ DORQJ WKH HQWLUH OHQJWK RI WKH VLWH DQG OLF
SODQIRUP ZzDV PDLQWDLQHG DV FORVH WR WKH H[LVWLQJ VW
IRU VRPH ODWHUDO UHDOLJQPHQW LQ PXOWLSOH ORFDWLRQ\
ODQIRUP LV QHFHVVDU\ LQ RUGHU WR UHFWLI\ WKH WRUWXR
PHDQGHUV DQG WR UHGXFH EDQN VKHDU LQ DUHDV ZKHUH FI
RWKHUZLVH RFFXU

$W WKLV FRQFHSWXDO VWDJH RI WKH GHVLJQ LQVWUHDP VW
IRWKDOZHJ DQG JUDGH FRQWURO DURXQG WKH RXWVLGH RI F
XWLOL]DWLRQ RI WKH H[LVWLQJ FKDQQHO SODQIRUP UHVXOW
OHDGLQJ WR DGGLWLRQDO VKHDU VWUHVV RQ WKH RXWVLGH
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RI 6LQJOH /RJ &RPER 'HIOHFWRUV 7KH SODFHPHQW HOHYDW
YDQH SRUWLRQ RI WKH VWUXFWXUH LV LQWHQGHG WR GHIOH
PHDQGHU DQG EDFN WRZDUG WKH FHQWHUOLQH RI WKH FKDQ
30DFHPHQW RI D URRW ZDG LPPHGLDWHO\ GRZQVWUHDP SUR)
RFFXU DV D FRQVHTXHQFH RI WKH EDFNZDWHU HGG\ WKDW FL
SDOWLFXODUO\ LQ DUHDV ZLWK WLJKWHU PHDQGHU UDGLXV %
IXQFWLRQ RI ZRRG\ GHEULV LQ WKH H[LVWLQJ FKDQQHO LQ S
FRQWURO 7KLV VWUXFWXUH DOVR VHUYHV ZHOO DV DQ LQVW
WR IXQFWLRQDO EHQHILWY SURYLGHG E\ WKH SURMHFW SDU
HFRORJLFDO YDOXH RI WKLV UHDFK DV D WURXW VWUHDP &R
EH DFFRPSOLVKHG IURP D VLQJOH WUHH ZLWK WKH ORZHU U
UHPDLQGHU Rl WKH ORJ WR EH XVHG IRU WKH URRW ZDG SRU
EH LQVWDOOHG DV WKH ORJ YDQH 7KLV SURYLGHV D UHGXFW
ZKHQ ZHLJKHG DJDLQVW RWKHU VWUXFWXUDO RSWLRQV

,Q DGGLWLRQ WR WKH ORJ YDQH URRW ZDG FRPER GHIOHFWR
FRQVWUXFWLRQ Rl WZR GHGLFDWHG OLYHVWRFN YHKLFXODU
WKH FRQWLQXHG XVH Rl WKH VLWH DV DQ DFWLYH SDVWXUH |
WKH VWUHDP SURMHFW 7KHVH SURSRVHG FURVVLQJV ZRXOG
RQ WKH VWUHDPEHG DQG DGMDFHQW IORRGSODLQ LQ DQ DUW
VWDEOH FKDQQHO FURVV VHFWLRQ :KLOH QRW UHFRPPHQGH
VHWWLQJ SDUWLFXODUO\ JLYHQ WKH VDQG GRPLQDWHG VXE
WKH GRZQVWUHDP HQG RI ERWK FDWWOH FURVVLQJV IRU WK#
UHGXFLQJ WKH ULVN RI KHDGFXWWLQJ WKURXJK WKH ORFDW!|
IXQFWLRQ DQG ORQJ WHUP XVH

7KH FRQFHSWXDO GHVLJQ LQFOXGHY DGMXVWPHQW RI FKDQQ
SXWSRRI UHGXFLQJ PHDQGHU FXUYDWXUH ,Q WKHVH DUHDV
EH VKLIWHG VOLJKWO\ IURP LWV H[LVWLQJ FRXUVH 6WUXFW X
FRQFHSWXDO GHVLJQ ZLWK WKH LOWHQW RI GHWHUULQJ WKH
SRUWLRGQMLRIWLRH FKDQQHO

$SSHQGL[ ' RI WKLV UHSRUW FRQWDLQV &RQFHSWXDO 'HVLJQ
S$LUVWULS 6LWH" ,QFOXGHG ZLWK WKH FRQFHSWXDO SODQV
VWUXFWXUDO FRPSRQHQWYV WR EH XWLOL]JHG HLWKHU LQ WK
XWLOL]JHG GXULQJ WKH FRQVWUXFWLRQ SURFHVYV

JLODO (QJLQHHULQJ 'HVLJQ 1HHGYV

$V LQGLFDWHG WKH SUHOLPLQDU\ SODQV SURYLGHG ZLWK W
FRPSOHWH RU FRQVWUXFWLEOH GHVLJQ SODQV ,PSOHPHQWD
SURMHFW UHTXLUHV D GHJUHH Rl GHVLJQ DQG HQJLQHHULQJ
GDWH :KLOH WKH DWWDFKHG SODQV DQG VXSSRUWLQJ LQIRL
JHQHUDO SURMHFW DSSURDFK DGGLWLRQDO GHWDLO DQG Ul
QHHGHG LQ RUGHU WR DVVXUH RSWLPDO SHUIRUPDQFH RI WK
HOHPHQWY PXVW EH DGGUHVVHG LQ ILQDO GHVLJQ IROORZLQ
SODQ DSSURDFK

- _______________________________________________|
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