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7DEOH#:043=#,PSOHPHQWDWLRQ#6FKHGXOH#E\#$FWLYLWLHV#LQ#0HUVLQ#*01111111111111111111111111111111$:063#
7DEOH#:044=#&KHFN#6KHHW#IRU#6HSDUDWH#:DVWH#&ROOHFWLRQ111111111111111111111111111111111111111111111111$:066#
7DEOH#:045=#5HVXOWV#RI#1RQ0FRPSRVWDEOH#:DVWH#&RPSRVLWLRQ#6XUYH\#+:HW#%DVH,#LQ#0HUVLQ#

+'LVFKDUJH#6RXUFH#=#+RXVHKROG#:DVWH#DW#*XYHQ#6LWHVL#+RXVLQJ#&RPSOH[, 1111111111$:06:#
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# 0*0 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$:075#
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7DEOH#:048=#:HLJKW#5DWLR#RI#5HMHFWHG#1RQ0FRPSRVWDEOH#0DWHULDO#IURP#&RPSRVWDEOH#:DVWH#
LQ#0*0 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$:077#

7DEOH#:049=#3K\VLFDO#&RPSRVLWLRQ#$QDO\VLV#RI#1RQ0FRPSRVWDEOH#0DWHULDO#0L[HG#ZLWK#
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7DEOH#:04:=#0RLVWXUH#&RQWHQW#RI#&RPSRVWDEOH#:DVWH#E\#WKH#UHVXOW#RI#:$&6#LQ#4<<;1$:078#
7DEOH#:04;=#5HVXOW#RI#6LHYH#$QDO\VLV#RI#WKH#&RPSRVW#SURGXFHG#E\#WKH#3UHVHQW#&RPSRVW#

3ODQW#8VLQJ#5DZ#0DWHULDO#:LWKRXW#6HSDUDWH#&ROOHFWLRQ 1111111111111111111111111111111111111111$:07;#
7DEOH#:04<=#/LVW#RI#6XUYH\HG#9LOODJH#LQ#$GDQD#3URYLQFH 11111111111111111111111111111111111111111111111$:083#
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6XUYH\HG#9LOODJH#RI#$GDQD#3URYLQFH#+4<<;, 1111111111111111111111111111111111111111111111111111111111$:093#
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# $UFKLWHFWXUH 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$:096#
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# $:04#

:# 3LORW#3URMHFW#

:14# 3ODQ#RI#3LORW#3URMHFW#

:1414# 2EMHFWLYHV#

7KH#LPSOHPHQWDWLRQ#RI#WKH#SODQV#SURSRVHG#LQ#WKH#023#DUH#SUHGLFWHG#WR#HQFRXQWHU#PDQ\#
GLIILFXOWLHV1# # 7R#GHWHUPLQH# WKH#SUREOHPV# WKDW#PD\#DULVH#DQG#KRZ# WR#RYHUFRPH# WKHP#
SLORW#SURMHFWV#ZHUH#SODQQHG#WR#FDUU\#RXW#GXULQJ#WKH#FRXUVH#RI#WKLV#VWXG\#ZLWK#WKH#FORVH#
FR0RSHUDWLRQ# RI# WKH#7XUNLVK# FRXQWHUSDUWV1# # 7KH# REMHFWLYHV# RI# WKH# SLORW# SURMHFWV# DUH#
VXPPDULVHG#EHORZ1#

41# &RQILUP# WKH# IHDVLELOLW\# RI# WKH# WHFKQLFDO# V\VWHP# SURSRVHG# LQ# WKH#023# +L1H1/#
IHDVLELOLW\#RI#VHSDUDWH#FROOHFWLRQ/#HWF1,/#

51# $FTXLUH#EDVH#GDWD#WR#GHYLVH#WKH#GHVLJQ#RXWOLQH#RI#WKH#)26#+L1H1/#UHKDELOLWDWLRQ#
DQG# FORVXUH# RI# SUHVHQW# RSHQ# GXPSVLWH/# LPSURYHPHQW# PHWKRG# RI# FRPSRVW#
TXDOLW\#DQG#YHULILFDWLRQ#RI#LWV#PDUNHWDELOLW\/#HWF1,/#

61# 5DLVH# SXEOLF# DZDUHQHVV# RQ# VROLG# ZDVWH# PDQDJHPHQW# DQG# JDLQ# SXEOLF#
FR0RSHUDWLRQ/#DQG#

71# 'HPRQVWUDWH# LPSURYHPHQW#PHWKRGV# WR# UHVLGHQWV# DQG# DXWKRULWLHV# FRQFHUQHG#
ZLWK#6:01#

:1415# 6HOHFWLRQ#RI#3LORW#3URMHFWV#

D1# ([SHULPHQW#RQ#WKH#,PSURYHPHQW#RI#WKH#6RIXOX#'LVSRVDO#6LWH#

5HJDUGOHVV#RI#ZKLFK#VFHQDULR#LV#VHOHFWHG#IRU#WKH#023/#VDQLWDU\# ODQGILOOLQJ#ZRXOG#VWLOO#
EH#JLYHQ# WRS#SULRULW\# LQ# WKLV# VWXG\1# # ,Q# WKLV# UHJDUG/# WKH#QXPHURXV#SUREOHPV# WKDW#DUH#
IRUHVHHQ# WR# DULVH#ZLWK# WKH# UHKDELOLWDWLRQ# DQG# FORVXUH# RI# WKH# SUHVHQW# RSHQ# GXPSVLWH#
VKRXOG#EH#RYHUFRPH1# # 5HOHYDQW#DJHQFLHV/#LQFOXGLQJ#WKH#0R(/#DUH#VWURQJO\#UHTXHVWLQJ#
WKH# DGRSWLRQ#RI# UHDOLVWLF# DQG# IHDVLEOH#PHWKRGV1# # $FFRUGLQJO\/# WKH#GHYHORSPHQW# DQG#
SURSRVDO#RI#PHWKRGV#WKDW#DUH#DJUHHDEOH#WR#WKHVH#DJHQFLHV#ERWK#LQ#WHUPV#RI#DGYDQWDJHV#
DQG#GLVDGYDQWDJHV#DUH#KLJKO\#FUXFLDO1#7KH#VWXG\#WHDP/#WKHUHIRUH/#ZLWK#WKH#DSSURYDO#RI#
-,&$/# SURSRVHG# WR# XUJHQWO\# LPSURYH# WKH# SUHVHQW# GLVSRVDO# VLWH# DW# 6RIXOX# DV# D# SLORW#
SURMHFW#ZLWK#WKH#FR0RSHUDWLRQ#RI#UHOHYDQW#7XUNLVK#DJHQFLHV1#

7DNLQJ#WKH#DERYH#LQWR#DFFRXQW/#LQ#-DQXDU\#4<<<#WKH#VWXG\#WHDP#GUDIWHG#D#SODQ#RI# WKH#
H[SHULPHQW1#7KH#SODQ#ZDV#DSSURYHG#E\#-,&$#DQG#WKH#EXGJHW#IRU#WKH#ZRUN#LWHPV#GRQH#
E\#WKH#WHDP#ZDV#DOORFDWHG#E\#-,&$1#

E1# ([SHULPHQW#RQ#WKH#6HSDUDWH#&ROOHFWLRQ#DQG#&RPSRVW#4XDOLW\#,PSURYHPHQW#

7KH#0R(#HODERUDWHG#DQ#³(QYLURQPHQWDO#0DQXDO#IRU#0XQLFLSDOLWLHV# +%HOHGL\HOHU#,FLQ#
&HYUH#(O#.LWDEL,/#4<<;´1#,Q#WKH#PDQXDO#WKH#PLQLVWU\#H[SUHVVHV#WKHLU#LQWHQWLRQ#RI#PRUH#
WKDQ#<3#(#RI#PXQLFLSDO# VROLG#ZDVWH# +06:,# UHF\FOLQJ#E\#PHDQV#RI# UHXVH/# UHF\FOLQJ#
DQG# UHFRYHU\1# 7XUNLVK# 6ROLG#:DVWH# 5HJXODWLRQ# DPHQGHG# LQ# 6HSWHPEHU# 48WK/# 4<<;/#
REOLJDWHV#D#VHSDUDWH#FROOHFWLRQ#WR#PXQLFLSDOLWLHV1#)XUWKHUPRUH/#LQ#WKH#6:0#023#RI#WKH#
WDUJHW#FLWLHV#WKH#UHFRYHU\#RI#NLWFKHQ#ZDVWH#+PD\#EH#E\#FRPSRVWLQJ,/#ZKLFK#VKDUHV#PRUH#
WKDQ#98#(#LQ#FXUUHQW#FRPSRVLWLRQ#RI#WKHLU#06:/#LV#RQH#RI#WKH#PRVW#LPSRUWDQW#LVVXHV1#
,Q#WKLV#FRQWH[W#WR#LGHQWLI\#WKH#IHDVLELOLW\#RI#WKH#VHSDUDWH#FROOHFWLRQ#LV#DQ#LQGLVSHQVDEOH#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:05#

VXEMHFW# LQ# WKLV# VWXG\1#3URYLQJ# WKH# DSSURSULDWHQHVV# RI# WKHVH# XQGHUWDNLQJV# LV# D#PDMRU#
LVVXH1# # 7KH#VWXG\#WHDP#SURSRVHG#WKH#LPSURYHPHQW#RI#WKH#H[LVWLQJ#FRPSRVW#SODQW#DQG#
LWV#SURGXFWLRQ#PHWKRG/#WKURXJK#WKH#VHSDUDWH#GLVFKDUJH#DQG#FROOHFWLRQ#RI#FRPSRVWDEOH#
DQG# QRQ0FRPSRVWDEOH# ZDVWHV/# DQG# WKH# LQVWDOODWLRQ# RI# D# UHFRYHU\# OLQH# IRU#
QRQ0FRPSRVWDEOH# ZDVWH/# WR# GHWHUPLQH# ZKHWKHU# LW# LV# SRVVLEOH# WR# LPSURYH# FRPSRVW#
TXDOLW\1# # ,Q# DGGLWLRQ/# WKH# YHULILFDWLRQ# RI# LPSURYHG# FRPSRVW#PDUNHWDELOLW\#ZDV# DOVR#
SURSRVHG1#

7DNLQJ# WKH#DERYH# LQWR#DFFRXQW/# LQ# -DQXDU\# 4<<<# WKH# VWXG\# WHDP#GUDIWHG#D#SODQ1#7KH#
SODQ#ZDV#DSSURYHG#E\#-,&$#DQG#WKH#EXGJHW#IRU#WKH#ZRUN#LWHPV#GRQH#E\#WKH#WHDP#ZDV#
DOORFDWHG#E\#-,&$1#

:1416# ,PSOHPHQWDWLRQ#6FKHGXOH#

7KH#SLORW#SURMHFWV#KDYH#EHHQ#FRQGXFWHG#LQ#WKH#VHFRQG#DQG#WKLUG#VWXG\#ZRUNV#LQ#7XUNH\#
+PLG0)HEUXDU\# 4<<<# WR#HQG#RI#0DUFK# 4<<</#DQG#HDUO\#0D\# 4<<<# WR#PLG0-XQH# 4<<</#
UHVSHFWLYHO\,1# +RZHYHU/# VRPH# FRPSRQHQWV# RI# WKH# SURMHFWV# ZLOO# EH# FRQWLQXHG# E\#
7XUNLVK#FRXQWHUSDUWV/#L1H1/#VDQLWDU\#ODQGILOO#RSHUDWLRQ#DW#6RIXOX#GLVSRVDO#VLWH#E\#$GDQD#
*0#DQG#LPSURYHG#FRPSRVW#SURGXFWLRQ#E\#0HUVLQ#*01#

7DEOH#:04=#,PSOHPHQWDWLRQ#6FKHGXOH#RI#WKH#3LORW#3URMHFW#

,WHP# <;#'HF# <<#-DQ# <<#)HE# <<#0DU# <<#$SU# <<#0D\# <<#-XQ# <<-XO\# <<#$XJ#

41'UDIW#3ODQ# # # # # # # # # #

51-,&$#$SSURYDO# # # # # # # # # #

613UHSDUDWLRQ#7HQGHU#'RFXPHQW# # # # # # # # # #

71&RQWUDFW# # # # # # # # # #

8041# 6RIXOX#,PSURYHPHQW#RI#-,&$#
5HVSRQVLEOH#:RUN# # # # # # # # # #

8051# 6RIXOX#,PSURYHPHQW#RI#$*0#
5HVSRQVLEOH#:RUN# # # # # # # # # #

9104# 6HSDUDWH#&ROOHFWLRQ#DQG#
&RPSRVW#4XDOLW\#,PSURYHPHQW#
RI#-,&$#5HVSRQVLEOH#:RUN#

# # # # # # # # #

9105# 6HSDUDWH#&ROOHFWLRQ#DQG#
&RPSRVW#4XDOLW\#,PSURYHPHQW#
RI#0*0#5HVSRQVLEOH#:RUN#

# # # # # # # # #

#

:15# ([SHULPHQW#RQ#WKH#,PSURYHPHQW#RI#WKH#6RIXOX#'LVSRVDO#6LWH#

:1514# %DFNJURXQG#

6RIXOX#/DQGILOO#LV#ORFDWHG#43#NP#QRUWK#RI#$GDQD#&LW\#&HQWUH#QH[W#WR#2OG#.R]DQ#5RDG#
DV#VKRZQ#LQ#)LJXUH#:041#7KH#ILJXUH#DOVR#LQGLFDWHV#WKH#SUHVHQW#&LW\#3ODQQLQJ#IRU#$GDQD1# #
$#QHZ#KRXVLQJ#DUHD#+KHDY\#GHQVLW\,#LV#SODQQHG#WR#EH#HUHFWHG#LPPHGLDWHO\#ZHVW#RI#WKH#
ODQGILOO#DQG#D#QHZ#KRXVLQJ#DUHD#+VFDWWHUHG,#LV#SODQQHG#QRUWK#RI#WKH#ODQGILOO1#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:06#

7KH#RSHUDWLRQ#RI#WKH#6RIXOX#GXPS#VLWH#VWDUWHG#LQ#4<<3#EXW#QR#SUHFDXWLRQV#ZKDWVRHYHU#
ZHUH# WDNHQ# WR# SURWHFW# WKH# HQYLURQPHQW1#7KH# ODQGILOO# KDV# EHHQ# RSHUDWHG# DV# D# VLPSOH#
RSHQ#GXPS#IRU#WHQ#\HDUV#DQG#SHRSOH#KDV#EHHQ#FRPSODLQLQJ#IRU#PDQ\#\HDUV#PDLQO\#GXH#
WR# WKH# FRQWLQXRXV# VPRNLQJ# RI# WKH# ODQGILOO1# :KHQ# ZLQG# GLUHFWLRQ# LV# WRZDUGV# WKH#
0HGLWHUUDQHDQ#6HD#SHRSOH#OLYLQJ#LQ#WKH#FLW\#FHQWUH#RI#$GDQD#FDQ#VPHOO#WKH#VPRNH#IURP#
WKH# ODQGILOO1# ,Q#DGGLWLRQ# WKH# OHDFKDWH# IURP# WKH#GXPS# VLWH# LV# IORZLQJ# LQWR# WKH# VWUHDP/#
FRQWDPLQDWLQJ#LWV#VXUIDFH#ZDWHU1#)XUWKHUPRUH/#RGRXU/#VFDWWHULQJ#ZDVWH/#HWF1#FDXVHG#E\#
RSHQ#GXPSLQJ#DUH#VXEMHFWV#RI#WKH#FRPSODLQV#IURP#WKH#UHVLGHQWV#LQ#6RIXOX#PXQLFLSDOLW\#
QHDUE\#WKH#ODQGILOO1#7KHUHIRUH/#PHDVXUHV#WR#LPSURYH#WKH#SUHVHQW#GLVSRVDO#VLWH#LQ#6RIXOX#
VKRXOG#EH#WDNHQ#DV#TXLFNO\#DV#SRVVLEOH#LQ#FRQVLGHUDWLRQ#RI#WKH#VHULRXV#LPSDFWV#RI#WKH#
VLWH¶V#FRQGLWLRQV#RQ#WKH#GDLO\#OLIH#RI#WKH#$GDQD#*0#UHVLGHQWV1#

7KH#6WXG\#7HDP#HYDOXDWHG#9#FDQGLGDWH#ILQDO#GLVSRVDO#VLWHV#IRU#$GDQD#*0#SURSRVHG#E\#
WKH#&231# ,W#ZDV# UHFRPPHQGHG# WKH#SUHVHQW# ODQGILOO# VLWH# LQ#6RIXOX# WR#EH#RSHUDWHG# IRU#
PD\EH# DQRWKHU# 43#\HDUV# WR# VHUYH# WKH#*UHDWHU#0XQLFLSDOLW\#RI#$GDQD/# DQG# WR#EH# WKH#
ILQDO#GLVSRVDO#VLWH#IRU#WKH#)26#+)HDVLELOLW\#6WXG\,1#7KH#UHFRPPHQGDWLRQ#ZDV#DJUHHG#E\#
WKH#&231#+RZHYHU/#WKH#FRQWLQXHG#RSHUDWLRQ#RI#6RIXOX#/DQGILOO#LV#VXEMHFW#WR=#

• 8UJHQWO\#UHTXLUHG#UHKDELOLWDWLRQ#ZRUNV#RI#WKH#ODQGILOO#EH#XQGHUWDNHQ#DV#VRRQ#DV#
SRVVLEOH1#7KH#UHKDELOLWDWLRQ#ZRUNV#FDQ#EH#FDUULHG#RXW# LQ#D#FRVW#HIIHFWLYH#ZD\# LI#
FRPELQHG#ZLWK#FRQWLQXHG#RSHUDWLRQ#RI#WKH#ODQGILOO1#

• 1HZ#SURFHGXUHV#IRU#RSHUDWLQJ#WKH#ODQGILOO/#VDQLWDU\#ODQGILOO/#EH#LQWURGXFHG1#

• 7KH#FRQVWUXFWLRQ#RI#UHVLGHQWLDO#DUHDV#LPPHGLDWHO\#QRUWK#DQG#ZHVW#RI#WKH#ODQGILOO#
VLWH#EH#SRVWSRQHG1#

7KHUHIRUH# WDNLQJ# WKLV# LQWR# FRQVLGHUDWLRQ/# WKH# WHDP# DQG# FRXQWHUSDUW# KDYH# GHFLGHG# WR#
FRPELQH# WKH# LPSURYHPHQW#ZRUN# +UHKDELOLWDWLRQ#RI# WKH# VLWH,#DQG# IXWXUH#XVH#RI# LW#DV#D#
VDQLWDU\# ODQGILOO1#%DVHG# RQ# WKH# GHFLVLRQ# WKH# H[SHULPHQW# RQ# WKH# LPSURYHPHQW# RI# WKH#
6RIXOX#GLVSRVDO#VLWH#ZDV#SODQQHG1#

:1515# 3ODQ#RI#WKH#([SHULPHQW#

D1# 7DUJHWV#
7KH#WDUJHWV#RI#WKH#LPSURYHPHQW#E\#WKH#H[SHULPHQW#DUH#VXPPDULVHG#DV#IROORZV=#

41# ([WLQJXLVK#ILUH/#

51# &RQWURO#DQG#PLQLPLVH#WKH#OHDFKDWH/#DQG#

61# 0LQLPLVH#RWKHU#DGYHUVH#LPSDFWV#WKDQ#WKH#ILUH#DQG#OHDFKDWH#
#
E1# &RQGLWLRQV#WR#EH#&RQVLGHUHG#IRU#WKH#3ODQ#

,Q# RUGHU# WR# DFKLHYH# WKH# DERYH# PHQWLRQHG# WDUJHWV# WKH# LPSURYHPHQW# SODQ# FDUHIXOO\#
FRQVLGHU#WKH#IROORZLQJ#FRQGLWLRQV=#

41# $W#SUHVHQW#WKH#ODQGILOO#LV#EXUQLQJ#PDLQO\#DW#WKH#ZRUNLQJ#IDFHV#DQG#GXH#WR#WKH#
GXPSLQJ#RSHUDWLRQ#LW#FUHDWHV#YHU\#VWHHS#VORSH1#,W#PDNH#FRYHULQJ#VRLO#RI#WKH#
EXUQLQJ#SDUWV#GLIILFXOW1#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
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# $:07#

51# )RU#FRYHULQJ#VRLO#RSHUDWLRQ#LW#QHHGV#WR#IODWWHQ#WKH#VWHHS#VORSH1#+RZHYHU/#WKH#
IRRW#RI#WKH#VORSH#KDV#DOUHDG\#UHDFKHG#WR#WKH#VWUHDP#RI#WKH#UDYLQH1#

61# 7RSRJUDSKLFDO# ILJXUH# ZKLFK# KDV# D# ZDWHU# FDWFKPHQW# DUHD# RWKHU# WKDQ#
ODQGILOOHG#SDUW#EXW#WKH#FDWFKPHQW#DUHD#LV#OLPLWHG1#

71# 'XH#WR#WKH#SUHVHQW#GXPS#VLWH#WKH#ODQGILOO#RSHUDWLRQ#VKRXOG#QRW#VWRS1#
#
F1# 3ODQ#RI#WKH#([SHULPHQW#

7KH# DERYH0PHQWLRQHG# WRSRJUDSKLFDO# ILJXUH# LQGLFDWHV# WKH# QHHG# RI# H[WHQGHG# ODQGILOO#
RSHUDWLRQ#WR#PLQLPLVH#OHDFKDWH#JHQHUDWLRQ#DQG#WR#IXOO\#XWLOLVH#D#FRPSOHWHG#ODQGILOO#VLWH1#
7DNLQJ#WKLV#LQWR#FRQVLGHUDWLRQ/#WKH#H[SHULPHQW#ZDV#SODQQHG#DV#GHVFULEHG#EHORZ1#

F14# 2YHUDOO#3ODQ#

3ULRU# WR# WKH# LPSOHPHQWDWLRQ# WKH# WHDP# SUHSDUHG# D# SUHVHQW# WRSRJUDSKLF#PDS# RI# WKH#
6RIXOX#VLWH1#,Q#RUGHU#WR#FRPELQH#WKH#UHKDELOLWDWLRQ#ZRUN#DQG#IXWXUH#XVH#RI#WKH#6RIXOX#
VLWH#DV#D#VDQLWDU\# ODQGILOO#FRUUHVSRQGLQJ# WR# WKH#DFWXDO#VLWXDWLRQ#RI# WKH#VLWH/#DQ#RYHUDOO#
SODQ#ZDV#SUHSDUHG#DV#VKRZQ#LQ#)LJXUH#:051#$V#VKRZQ#LQ#WKH#ILJXUH#WKH#6RIXOX#GLVSRVDO#
VLWH#LV#SODQQHG#WR#EH#GHYHORSHG#DQG#RSHUDWHG#LQ#6#SKDVHV1#7KH#SKDVH#4#LV#FRQVLGHUHG#WR#
EH#WKH#PDLQ#LPSURYHPHQW#WDUJHW#DUHD#RI#WKH#H[SHULPHQW1#$0$#FURVV#VHFWLRQV#LQ#)LJXUH#
:06# LQGLFDWHV#PRXQWLQJ#XS#RI# WKH#GXPSHG#DUHD# LV#QHFHVVDU\# IRU# WKH#PLQLPLVDWLRQ#RI#
OHDFKDWH#JHQHUDWLRQ#DV#ZHOO#DV#IXWXUH#ODQG#XVH#RI#WKH#VLWH1#

F1414# /HDFKDWH#FRQWURO#V\VWHP# #

$GDQD#FLW\¶V#DQQXDO#UDLQ#IDOO# LV#983#PP/#DV#RSSRVHG# WR#HYDSRUDWLRQ#RI#4/933#PP/#D#
517#WLPHV#GLIIHUHQFH#EHWZHHQ#WKH#WZR1#$#SLORW#IDFLOLW\#ZDV#FRQVWUXFWHG#DW#WKH#GLVSRVDO#
VLWH# WR# YHULI\# WKH# HIIHFWLYHQHVV# RI# WKH# OHDFKDWH# WUHDWPHQW# V\VWHP# WKDW# XVHV# WKLV#
SUHFLSLWDWLRQ2HYDSRUDWLRQ# GLIIHUHQWLDO1# $# EULHI# RXWOLQH# RI# WKH# OHDFKDWH# FLUFXODWLRQ#
V\VWHP#LV#DV#IROORZV1# #

/HDFKDWH#IURP#/DQGILOOÎ0DLQ#/HDFKDWH#'UDLQÎ5HJXODWLRQ#3RQG#

Î3XPS#6WDWLRQÎÎ/HDFKDWH#3LSHÎ9DOYH#)#/HDFKDWH#)HHGLQJ#'UXPÎ#

Î/HDFKDWH#)HHGLQJ#'UDLQÎ#/DQGILOO#

7KH#FRVWV#WR#FRQVWUXFW#D#OHDFKDWH#FLUFXODWLRQ#V\VWHP#WKDW#ZRXOG#FLUFXODWH#OHDFKDWH#IRU#
WKH#HQWLUH# WKH#\HDU/#ZLWKRXW#GLVFKDUJLQJ# LW# LQWR# WKH#HQYLURQPHQW/#ZRXOG#EH# LPPHQVH1#
7KH#GHVLJQ#RI# WKH#SLORW#SURMHFW/# WKHUHIRUH/#DFFRPPRGDWHV#IRU# OHDFKDWH#IRU#RQO\#VHYHQ#
PRQWKV# +L1H1/# EHWZHHQ#$SULO# DQG#2FWREHU,1# %HFDXVH# WKH# OHDFKDWH# JHQHUDWLRQ#ZRXOG#
H[FHHG#WKH#GHVLJQ#FULWHULD#IRU#WKH#UHVW#RI#WKH#\HDU/#WKH#H[FHVV#OHDFKDWH#SURGXFHG#GXULQJ#
WKH#1RYHPEHU# WR#0DUFK# SHULRG#ZLOO# EH# GLVFKDUJHG# WR# SXEOLF#ZDWHUV/# WKDW# KDYH# DQ#
DEXQGDQFH#RI#IORZLQJ#ZDWHU#GXULQJ# WKH#UDLQLQJ#VHDVRQ/#DQG#GLOXWHG1#+RZHYHU#IRU# WKH#
IHDVLELOLW\# VWXG\/# WKH# OHDFKDWH# FLUFXODWLRQ# IDFLOLW\# LV# GHVLJQHG# WR# WUHDW# OHDFKDWH#
WKURXJKRXW#WKH#\HDU1# #

F1415# )LUH#3UHYHQWLRQ# #

7KH# IROORZLQJ# ILUH# H[WLQJXLVKLQJ# PHDVXUHV# ZHUH# LQFOXGHG# LQ# WKH# GHVLJQ# DV#
FRXQWHUPHDVXUHV#WR#H[WLQJXLVK#VSRQWDQHRXV#ILUHV#DW#WKH#VLWH1# #

L# #6SULQNOLQJ#RI#ZDWHU#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
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# $:08#

:DWHU# VSUD\V# IURP# D# ILUH# WUXFN# HQVXUHV# WKDW# DOO# ILUHV# DW# WKH# GLVSRVDO# VLWH# DUH#
H[WLQJXLVKHG1# #

LL# )ODWWLQJ#VWHHS#VORSH#

+HDY\#HTXLSPHQW/#VXFK#DV#EXOOGR]HUV/#IODWWHQHG#WKH#VWHHS#VORSHV#WKDW#KDYH#EHHQ#
D#UHVXOW#RI#RSHQ#GXPSLQJ/#VR#WKDW#VRLO#FRYHULQJ#LV#PDGH#HDV\1# #

LLL#6RLO#FRYHULQJ# #

$IWHU# WKH# VORSH# ZDV# IODWWHQHG/# WKHUH# ZDV# GDLO\# VRLO# FRYHULQJ# WR# SUHYHQW#
VSRQWDQHRXV#ILUHV/#VFDWWHULQJ#RI#ZDVWH/#DQG#GLIIXVLRQ#RI#QR[LRXV#RGRXUV1#

F14161# 2WKHU#0HDVXUHV#

L# *DV#UHPRYDO#IDFLOLW\#

7KH#SXUSRVH#RI# WKH#JDV# UHPRYDO# IDFLOLW\# LV# WR#H[KDXVW# WKH#JDV#SURGXFHG# IURP#
WKH# ODQGILOO# OD\HUV/#DV#VRRQ#DV# LW# LV#JHQHUDWHG/# LQ#RUGHU# WR# UHGXFH#VSRQWDQHRXV#
ILUHV# DW# WKH# ODQGILOO1# $# *DELRQ/# ZLWK# D# GLDPHWHU# RI# 833PP# DQG# DQ# LQQHU#
SHUIRUDWHG# SLSH# RI# 433PP# LQ# GLDPHWHU/#ZDV# LQVWDOOHG# LQ# WKH# H[LVWLQJ#ZDVWH#
OD\HU1#6PDOO#URFNV#+¡#433#0#533#PP,#ILOOHG#WKH#JDS#EHWZHHQ#WKH#WZR#SLSHV1#7KH#
JDV#UHPRYDO#IDFLOLW\#LV#LOOXVWUDWHG#LQ#)LJXUH#:0;1#

LL#'UDLQDJH#IDFLOLWLHV#WR#EORFN#UDLQZDWHU#LQILOWUDWLRQ#IURP#RXWVLGH#RI#WKH#DUHD#

,Q# RUGHU# WKH# SUHYHQW# WKH# LQILOWUDWLRQ# RI# UDLQZDWHU# LQWR# WKH# OHDFKDWH# SLSHV/# DQ#
HPEDQNPHQW#ZDV#FRQVWUXFWHG#WR#SUHYHQW#UDLQZDWHU#LQWUXVLRQ1# #

LLL#0LWLJDWLRQ#RI#DGYHUVH#LPSDFWV#RQ#WKH#VXUURXQGLQJ#HQYLURQPHQW#

$#JUHHQ#EHOW/# DSSUR[LPDWHO\# 63P#ZLGH/#ZDV# FRQVWUXFWHG# DW# WKH#GLVSRVDO# VLWH#
IDFLOLW\# LQ#RUGHU# WR#UHGXFH# WKH# LPSDFW#RQ# WKH#VXUURXQGLQJ#HQYLURQPHQW#DQG# WR#
SUHYHQW#ZDVWH#IURP#VFDWWHULQJ#EH\RQG#WKH#GLVSRVDO#VLWH1# #

#
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# $:0;#

#
#

)LJXUH#:06=#&URVV#6HFWLRQ#RI#3KDVH#4#/DQGILOO#2SHUDWLRQ#LQ#6RIXOX#
#

#
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# $:047#

F15# 'HVLJQ#RI#/HDFKDWH#&RQWURO#)DFLOLW\#

7KH#DLP#RI#WKH#SLORW#SURMHFW¶V#OHDFKDWH#FRQWURO#IDFLOLW\#ZDV#WR#WUHDW#OHDFKDWH#SURGXFHG#
IURP# $SULO# WR# 2FWREHU1# 7KH# IDFLOLW\# ZDV# GHVLJQHG# WDNLQJ# LQWR# DFFRXQW# WKH# KLJK#
SUHFLSLWDWLRQ#LQ#$SULO#DQG#0D\#IRU#WKH#GHVLJQ#RI#WKH#IDFLOLW\1#

7KH# PDLQ# OHDFKDWH# GUDLQ/# KRZHYHU/# ZDV# GHVLJQHG# EDVHG# RQ# WKH# UDLQIDOO# GDWD# LQ#
'HFHPEHU/#WKH#ZHWWHVW#PRQWK/#EHFDXVH#WKHUH#LV#D#QHHG#WR#GUDLQ#OHDFKDWH#WKURXJKRXW#WKH#
\HDU1#

F1514# 3UHFLSLWDWLRQ#)#(YDSRUDWLRQ#

$FFRUGLQJ# WKH#SUHFLSLWDWLRQ#)# HYDSRUDWLRQ#GDWD#EHWZHHQ# 4<5<# DQG# 4<<3# IRU#$GDQD#
&LW\/#DYHUDJH#UDLQIDOO#ZDV#97:14PP#SHU#DQQXP1#,Q#WKH#FRXUVH#RI#WKH#\HDU/#;3(#RI#WKH#
UDLQIDOO#LV#FRQFHQWUDWHG#EHWZHHQ#1RYHPEHU#DQG#$SULO/# WKH#UDLQ\#VHDVRQ>#RQ# WKH#RWKHU#
KDQG/# DYHUDJH# DQQXDO# HYDSRUDWLRQ# LV# 4/8:41:PP/# ZKLFK# LV# 517# WLPHV# WKH# DYHUDJH#
DQQXDO#UDLQIDOO1#7KH#GU\#PRQWKV/#EHWZHHQ#0D\#DQG#2FWREHU/#VHHV#:3(#RI# WKH#DQQXDO#
HYDSRUDWLRQ1#$YHUDJH#3UHFLSLWDWLRQ#DQG#$YHUDJH#(YDSRUDWLRQ#DUH#VKRZQ#LQ#7DEOH#:051#

7DEOH#:05=#$YHUDJH#3UHFLSLWDWLRQ#)#$YHUDJH#(YDSRUDWLRQ#+4<5<04<<3,#

#
-DQ#
+PP#
2PRQWK,#

)HE#
+PP#
2PRQWK,#

0DU#
+PP#
2PRQWK,#

$SU#
+PP#
2PRQWK,#

0D\#
+PP#
2PRQWK,#

-XQ#
+PP#
2PRQWK,#

-XO\#
+PP#
2PRQWK,#

$XJ#
+PP#
2PRQWK,#

6HS#
+PP#
2PRQWK,#

2FW#
+PP#
2PRQWK,#

1RY#
+PP#
2PRQWK,#

'HF#
+PP#
2PRQWK,#

$QQXDO#
+PP,#

$YHUDJH#
3UHFLSLWDWLRQ#

4441:# <51;# 9:1<# 8417# 791:# 5517# 817# 814# 471;# 7619# 9:15# 44;14# 97:14#

$YHUDJH#
(YDSRUDWLRQ#

7:16# 8914# ;71<# 44<1:# 4:318# 54314# 57617# 55719# 4;413# 4531;# 9916# 7:13# 48:41:#

6RXUFH=# 0HWHRURORJLFDO#6WDWLRQ#LQ#$GDQD#

#
F1515# &DOFXODWLRQ#RI#WKH#'HVLJQ#/HDFKDWH#$PRXQW#

7R#GHWHUPLQH# WKH# VFDOH#RI# WKH# OHDFKDWH#FRQWURO# IDFLOLW\# WKH#GDLO\# OHDFKDWH#JHQHUDWLRQ#
ILJXUHV#DUH# UHTXLUHG# WR#FDOFXODWH# WKH#GHVLJQ# OHDFKDWH#DPRXQW1#7KHUH#DUH# WZR#ZD\V# WR#
FDOFXODWH#GHVLJQ#OHDFKDWH#DPRXQW=#4,#EDVHG#RQ#UDWLRQDO#IRUPXOD#5,EDVHG#RQ#HPSLULFDO#
GDWD/# EXW# IRU# WKH# SXUSRVH# RI# WKH# SLORW# SURMHFW/# WKH# UDWLRQDO# IRUPXOD#ZDV# XVHG1# 7KH#
IROORZLQJ#LV#WKH#PDWKHPDWLFDO#IRUPXOD#XVHG#WR#FDOFXODWH#GHVLJQ#OHDFKDWH#DPRXQW1# #

4M 424333#[#,M#[#+&4$4＋&5$5,## （)RUPXOD4）#

4M# =# 'HVLJQ# OHDFKDWH# JHQHUDWLRQ# DPRXQW# +P62G,# IRU# GD\# +M,# LQ# D#
JLYHQ#\HDU1# #

,M# =# 5DLQIDOO#DPRXQW#+PP2G,IRU#GD\#+M,#LQ#D#JLYHQ#\HDU1#
&4# =# /HDFKDWH#JHQHUDWLRQ#FRHIILFLHQW#IURP#WKH#GLVSRVDO#DUHD#
&5# =# /HDFKDWH# JHQHUDWLRQ# FRHIILFLHQW# IURP# WKH# H[LVWLQJ# GLVSRVDO#

DUHD1#
$4# =# $UHD#RI#WKH#GLVSRVDO#VXUIDFH（P5）#
$5# =# $UHD#RI#WKH#SUHVHQW#GLVSRVDO#DUHD（P5）#

F1516# /HDFKDWH#*HQHUDWLRQ#&RHIILFLHQW#

,Q#WKLV#VWXG\/#EHFDXVH#$GDQD#0XQLFLSDOLW\#GLG#QRW#KDYH#WKH#GDLO\#PHWHRURORJLFDO#GDWD#
WKDW#LV#UHTXLUHG#WR#FDOFXODWH#WKH#OHDFKDWH#JHQHUDWLRQ#FRHIILFLHQW/#WKH#ILJXUH#XVHG#ZDV#WKH#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
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# $:048#

FRHIILFLHQW#XVHG#LQ#-DSDQHVH/#WKDW#ZRXOG#JLYH#D#GHJUHH#RI#VDIHW\#DW#DQ#DYHUDJH#DQQXDO#
SUHFLSLWDWLRQ#RI#4/933#PP1# #

&4 318#

&5 316#

,Q#IXWXUH#WKHUH#LV#D#QHHG#WR#FDOFXODWH#DQ#DFFXUDWH#JHQHUDWLRQ#FRHIILFLHQW/#EDVHG#RQ#WKH#
REVHUYHG#OHDFKDWH#JHQHUDWLRQ#DPRXQW#IURP#WKH#SLORW#SURMHFW1#

F1517# 'HVLJQ#/HDFKDWH#*HQHUDWLRQ#$PRXQW#

7KH#GHVLJQ#OHDFKDWH#JHQHUDWLRQ#DPRXQW#LV#GHWHUPLQHG#DV#IROORZV=#WKH#PRVW#LPSRUWDQW#
FRQGLWLRQ#LV#WKDW#GUDLQDJH#IDFLOLWLHV#WR#EORFN#UDLQZDWHU#LQILOWUDWLRQ#IURP#RXWVLGH#RI#WKH#
DUHD#DUH#FRQVWUXFWHG#E\#$*0#DQG# WKH#GLVSRVDO#DUHD# LV#FRPSOHWHO\#EORFNHG# IURP# WKH#
LQILOWUDWLRQ#RI#UDLQZDWHU#IURP#RXWVLGH#WKH#ERXQGDULHV1# #

L# /HDFKDWH#&RQWURO#)DFLOLW\（([FOXGLQJ#WKH#0DLQ#/HDFKDWH#'UDLQ）#

7KH#OHDFKDWH#FRQWURO#IDFLOLW\/#H[FOXGLQJ#WKH#PDLQ#OHDFKDWH#GUDLQ/#ZDV#GHVLJQHG#
VR# WKDW# WKH# OHDFKDWH#JHQHUDWHG# LQ# WKH#ZHWWHVW#PRQWKV#GXULQJ# WKH#SLORW#SHULRG/#
$SULO# WR#0D\/# FDQ#EH# WUHDWHG#E\# WKH# IDFLOLW\1#7KH#GHVLJQ# OHDFKDWH#JHQHUDWLRQ#
DPRXQWV# IRU#$SULO#DQG#0D\# +4DSU/#4PD\,#DUH#FDOFXODWHG# IURP# WKH# IROORZLQJ#
IRUPXOD1# #

4DSU 424333#[41:4#[#+318[3＋316[553/333, 4451;9 446P62GD\# #

4PD\ 424333#[4184#[#+318[3＋316[553/333, <<199 433P62GD\#

:KHUH=# # # ,DSU#  # 8417+PP2PRQWK,263+GD\V,#  41:4# PP2GD\#

,PD\#  # 791:+PP2PRQWK,264+GD\V,#  4184# PP2GD\#

&4#  # 318#

&5#  # 316#

$4#  # 3#P5#

$5#  # 553/333#P5#

LL#0DLQ#/HDFKDWH#'UDLQ#

%HFDXVH#WKH#PDLQ#OHDFKDWH#GUDLQ#QHHGV#WR#IXQFWLRQ#WKURXJKRXW#WKH#\HDU/#LW#ZDV#
GHVLJQHG# WR# GLVFKDUJH# ZLWK# WKH# OHDFKDWH# JHQHUDWHG# HYHQ# GXULQJ# WKH# ZHWWHVW#
PRQWK# RI# WKH# \HDU/# 'HFHPEHU1# 7KH# GHVLJQ# OHDFKDWH# JHQHUDWLRQ# DPRXQW# IRU#
'HFHPEHU#+4GHF,#LV#FDOFXODWHG#IURP#WKH#IROORZLQJ#IRUPXOD1#

4GHF 424333#[61;4#[#+318[3＋316[553/333, 584179 584P62GD\#

# :KHUH# # ,GHF#  # 44;14+PP2PRQWK,264+GD\V,#  61;4# PP2GD\#

&4#  # 318#
&5#  # 316#
$4#  # 3#+P5,#
$5#  # 553/333#+P5）#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:049#

F1518# 5HJXODWLRQ#3RQG#)#3XPS#

L1# 'HWHUPLQLQJ#WKH#5HJXODWLRQ#3RQG#)#3XPS#&DSDFLW\#

,Q#RUGHU#WR#GHWHUPLQH#WKH#DSSURSULDWH#VL]H#RI#WKH#UHJXODWLRQ#SRQG#)#WKH#SXPS#
FDSDFLW\/# WKH# DPRXQW# RI# OHDFKDWH# WR# EH# JHQHUDWHG# IURP# WKH# GLVSRVDO# DUHD# LQ#
$SULO# DQG# LQ#0D\# DQG# WKH# UHJXODWLRQ# SRQG# FDSDFLW\# +$M,#ZHUH# XVHG# LQ# WKH#
FDOFXODWLRQ1#7KH#YDULDEOHV#ZHUH#DOWHUHG# WR#FDOFXODWH# WKH#PRVW#DSSURSULDWH#VL]H#
DQG#FDSDFLW\1#

,Q#WKLV#FDVH/#ILIW\#SHUFHQW#RI#WKH#OHDFKDWH#WKDW#LV#FLUFXODWHG#WR#WKH#GLVSRVDO#VLWH#
E\#WKH#SXPS#ZLOO#HYDSRUDWH/#DQG#WKH#UHVW#LV#DVVXPHG#WR#UHWXUQ#WR#WKH#UHJXODWLRQ#
SRQG#IURP#WKH#GLVSRVDO#VLWH#DV#SDUW#RI#WKH#GHVLJQ#OHDFKDWH#JHQHUDWLRQ#DPRXQW1#
7KH# DPRXQW# RI# OHDFKDWH# WKDW# ZLOO# IORZ# LQWR# WKH# UHJXODWLRQ# SRQG/#ΣＱM/# LV#
FDOFXODWHG#DV#IROORZV=#

Σ4M#  ＱM＋+&4[5M04,#

#:KHUH# ＱM# =# 'HVLJQ#OHDFKDWH#DPRXQW#+P62G,RQ#GD\#+M,#LQ#D#JLYHQ#\HDU#
&4# =# *HQHUDWLRQ#FRHIILFLHQW#IRU#WKH#GLVSRVDO#DUHD1#+318,#
5M# =# $PRXQW#RI#OHDFKDWH#FLUFXODWHG#+P62G,#WR#WKH#GLVSRVDO#DUHD#E\#

WKH#SXPS#RQ#GD\#+M,#LQ#D#JLYHQ#\HDU1#

7KH#UHVXOWV#RI#WKH#FDOFXODWLRQV#DUH#VKRZQ#LQ#7DEOH#:06/#DQG#WKH#EUHDNGRZQ# LV#
VKRZQ#LQ#7DEOH#:061#7KH#VKDGRZ#LQGLFDWHV#WKH#LGHDO#FDSDFLW\1# #

7DEOH#:06=#5HVXOWV#RI#WKH#&DOFXODWLRQ#

&DSDFLW\#RI#3XPS#+P62GD\,# &DSDFLW\#RI#5HJXODWLRQ#3RQG#（P6）#
4:3# 4/57<#
4;3# <7<#
4<3# 97<#
533# 683#
543# 543#
553# :7#

#
LL1# 'HVLJQ#RI#WKH#5HJXODWLRQ#3RQG#

7KH# OHDFKDWH# WKDW# LV# FROOHFWHG# YLD# WKH# PDLQ# OHDFKDWH# GUDLQ# IORZV# LQWR# WKH#
UHJXODWLRQ#SRQG/#DQG#LV#WKHQ#SXPSHG#EDFN#WR#WKH#GLVSRVDO#DUHD1# #

7KH#GHVLJQ#RI#WKH#UHJXODWLRQ#SRQG#PXVW#FOHDU#WKH#IROORZLQJ#FRQGLWLRQV1# #

• #5HJXODWLRQ#3RQG#&DSDFLW\＞＝543（P6）#

5HJXODWLRQ#SRQG# LV#GHVLJQHG# WR#KDYH# D#PDUJLQ#RI#JUHDWHU# WKDQ#RI# 53(#RI# WKH#
GHVLUDEOH# VL]H/#ZLWK# D# GLPHQVLRQ# 48P# +Z,#;# 68P# +O,#;# 31;8P# +G,/# D# WRWDO#
YROXPH#RI#59;1;#P61#7KH#SRQG#ZDV#PDGH#RI#UHLQIRUFHG#FRQFUHWH/#DQG#RQ# LWV#
VXUIDFHV#ZDWHUSURRI#OLQLQJ#+6,.$,#ZDV#ODLG1# #



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:04:#

LLL1# 'HVLJQ#RI#WKH#3XPS#)#WKH#3XPSLQJ#6WDWLRQ#

&RQVLGHULQJ# WKH#KHLJKW#GLIIHUHQFH#RI# 68P#EHWZHHQ# WKH#SXPS# VWDWLRQ#DQG# WKH#
OHDFKDWH#IHHGLQJ#GUXP/#DQG#WKH#KHDG#ORVV/#WKH#SXPS#RXWSXW#LV#GHVLJQHG#WR#PHHW#
WKH#IROORZLQJ#FULWHULD1#

• 3XPS#FDSDFLW\＞＝543#P62GD\#
• 7RWDO#SXPS#KHDG（DFWXDO#SXPS#KHDG＋KHDG#ORVV）＝78P#

7KH#SXPS/#GHVLJQHG#ZLWK#D#PDUJLQ#JUHDWHU# WKDQ#53(#RI# WKH#GHVLUHG#FDSDFLW\/#
KDV#D#GLVFKDUJH#YROXPH#RI# 4413#P62K>#RQH#SXPS#ZLWK#D#SXPS#KHDG#RI# 88P/#
RSHUDWLQJ#IRU#57#KRXUV2GD\/#ZDV#FRQVWUXFWHG1#7KH#SXPSLQJ#VWDWLRQ#LV#GHVLJQHG#
VR#WKDW#WKHUH#LV#HQRXJK#VSDFH#IRU#DQRWKHU#SXPS#LI#$GDQD#0XQLFLSDOLW\#GHFLGHV#
WR#LQVWDOO#RQH#LQ#WKH#IXWXUH1# #

# 4413#P62K#[57#K＝597#P62GD\#

F1519# 'HVLJQ#RI#WKH#0DLQ#/HDFKDWH#'UDLQ#

7KH#SXUSRVH#RI# WKH#PDLQ# OHDFKDWH#GUDLQ# LV# WR#FROOHFW# WKH# OHDFKDWH#JHQHUDWHG# IURP# WKH#
SUHVHQW#ODQGILOO#VLWH#DQG#FRQGXFW#WKH#OHDFKDWH#WR#WKH#UHJXODWLRQ#SRQG1# #

7KH#PDLQ#OHDFKDWH#GUDLQ#LV#GHVLJQHG#WR#PHHW#WKH#IROORZLQJ#FULWHULD1#

• 7KH#GUDLQ#FURVV#VHFWLRQ#FDQ#FRQGXFW# WKH#GHVLJQ# OHDFKDWH#DPRXQW# IRU#'HFHPEHU#
4GHF 548P62GD\ 313357P62VHF#

• 7KH#JURXQG#FRQGLWLRQV#DUH#VXFK# WKDW# WKH#KHLJKW#GLIIHUHQFH#EHWZHHQ# WKH#VWDUWLQJ#
SRLQW#DQG#WKH#ILQLVKLQJ#SRLQW#LV#73#P/#DQG#WKH#OHQJWK#RI#WKH#GUDLQ#LV#4/558P#

,Q#RUGHU# WR#PHHW# WKHVH# FULWHULD/# WKH#PDLQ# OHDFKDWH#GUDLQ/#GHVLJQHG# WR# H[FHHG# D# 53(#
PDUJLQ# RI# WKH# GHVLUDEOH# FDSDFLW\/# LV# DQ# RSHQ# GUDLQ# PDGH# RI# UHLQIRUFHG# FRQFUHWH#
+4/433PP#;# 4/333PP#;# 833PP/# IORZ#FDSDFLW\# 313357P62VHF,1#)XUWKHU# LQ#RUGHU# WR#
SUHYHQW#WKH#LQWUXVLRQ#RI#ZDVWH#WKH#GUDLQV#DUH#ILOOHG#ZLWK#DSSUR[LPDWHO\#53#FP#RI#URFNV1#
7KH#IORZ#FDSDFLW\#LV#FDOFXODWHG#DV#IROORZV1#

9＝42Q・5（526）・,（425）#

4 $・9#

:KHUH# 9# =# 5DWH#RI#IORZ#
# 4# =# )ORZ#FDSDFLW\#
# Q# =# 5RXJKQHVV#FRHIILFLHQW#31346#
# $# =# &URVV#VHFWLRQ#RI#WKH#IORZ425[+414[413,[318 3186+P5,#
# 3# =# :HWWHG#SHULPHWHU# 318[5.413 513+P,#
# 5# =# +\GUDXOLF#SHULPHWHU# $23 31862513 315:#
# ,# =# *UDGLHQW# 7324/558＝3136#
'HJUHH#RI#RSHQLQJ#LQ#WKH#GUDLQ#DIWHU#WKH#URFN#SDFNLQJ#＝314(#

9 4231346[315:+526,[3136+425, 819+P2VHF,#

4 3186[819[42415[31334 313357+P62VHF,#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:04;#

:1516# ,PSOHPHQWDWLRQ#RI#WKH#([SHULPHQW#

D1# 'LYLVLRQ#RI#WKH#:RUN#

7KH#H[SHULPHQW#ZDV#FRQGXFWHG#LQ#FROODERUDWLRQ#ZLWK#WKH#$GDQD#*0#DQG#-,&$#VWXG\#
WHDP#DV#IROORZV=#

41# 7KH#$GDQD#*0#SURYLGHG#DQG#RSHUDWHG# WKH#KHDY\#PDFKLQHU\/# H1J1/#EXOOGR]HUV/#
HWF1# WR# WKH#PD[LPXP#DQG# WKH#XSSHUPRVW#REMHFWLYH# WR#SUHYHQW#GLVDVWHUV#DQG#ILUH#
RXWEUHDNV# DW#PLQLPXP# FRVW1# 7KH# VWXG\# WHDP# GHWHUPLQHG# WKH# HIIHFWLYHQHVV# RI#
H[WHQGLQJ# JXLGDQFH# LQ# GDLO\# VDQLWDU\# ODQGILOO# SUDFWLFHV/# L1H1/# ZDVWH#
OHYHOOLQJ2FRPSDFWLRQ# DQG# VRLO# FRYHULQJ/# WR# PLWLJDWH# DGYHUVH# HQYLURQPHQWDO#
LPSDFWV1# # 7KH# VWXG\# WHDP# SURYLGHG# JDV# UHPRYDO# IDFLOLWLHV# WR# GHWHUPLQH# KRZ#
HIIHFWLYH#WKH\#DUH1#

51# ,Q#RUGHU# WR#PLWLJDWH#ZDWHU#FRQWDPLQDWLRQ#GXH# WR# OHDFKDWH#JHQHUDWLRQ#±#DQRWKHU#
PDMRU#HQYLURQPHQWDO#SROOXWDQW# LQ#DGGLWLRQ# WR#ILUH#RXWEUHDNV#DW# WKH#GLVSRVDO#VLWH#
±D# OHDFKDWH# FRQWURO# V\VWHP# +OHDFKDWH# FLUFXODWLRQ# IDFLOLW\,#ZDV# SURYLGHG# E\# WKH#
WHDP1# # 7KH#VWRUP#ZDWHU#GUDLQV#ZRXOG#EH#LQVWDOOHG#E\#WKH#$GDQD#*0#WR#GHFUHDVH#
OHDFKDWH#JHQHUDWLRQ#YROXPH1#

61# ,Q# RUGHU# WR# JDLQ# WKH# SHUPLVVLRQ# RI# WKH# VXUURXQGLQJ# UHVLGHQWV# DQG# SHUVRQV#
FRQFHUQHG# IRU# WKH# FRQWLQXHG# XVH# RI# WKH# SUHVHQW# GLVSRVDO# VLWH/# D# EXIIHU# ]RQH#
+JUHHQHU\# EHOW,# ZDV# FRQVWUXFWHG# E\# WKH# $GDQD# *01# # ,Q# DGGLWLRQ/# VLWH#
YLVLWV2REVHUYDWLRQ#DQG#TXHVWLRQQDLUH#VXUYH\V#EHIRUH#DQG#DIWHU# WKH# LPSURYHPHQW#
RI#WKH#VLWH#ZRXOG#EH#RUJDQLVHG#E\#WKH#$GDQD#*0#WR#HYDOXDWH#WKH#HIIHFWV#RI# WKH#
LPSURYHPHQW#E\#WKH#H[SHULPHQW#DQG#WKH#RSLQLRQ#RI#WKRVH#SHRSOH1#

71# 7R#FUHDWH#DQ#H[DPSOH#WKDW#LV#DV#HIIHFWLYH#DV#FDQ#EH/#WKH#VWXG\#WHDP#OHW#WKH#$GDQD#
*0#H[SHULHQFH#SURSHU#RSHUDWLRQ#E\#KDYLQJ#WKHP#SURYLGH#WKH#KHDY\#PDFKLQHU\/#
GXPS#WUXFNV/#ILUH#WUXFNV/#DQG#PDQSRZHU/#LQ#RUGHU#IRU#WKHP#WR#WDNH#WKH#LQLWLDWLYH#
WR#LPSURYH#WKH#SUHVHQW#GLVSRVDO#VLWH#LQ#6RIXOX1# #

7KH#DERYH0PHQWLRQHG#GLYLVLRQ#RI# WKH# LPSURYHPHQW#ZRUN# LV#VXPPDULVHG# LQ# WKH# WDEOH#
EHORZ1#

7DEOH#:07=#:RUN#'LYLVLRQ#RI#WKH#6RIXOX#'LVSRVDO#6LWH#,PSURYHPHQW#

:RUN#,WHPV# 0DFKLQHU\#)#)DFLOLWLHV#5HTXLUHPHQW# 5HVSRQVLEOH#
%RG\#

41# /HDFKDWH#FRQWURO# OHDFKDWH#GUDLQV#
5HJXODWLRQ#SRQG#
3XPSLQJ#VWDWLRQ#
&LUFXODWLRQ#IDFLOLW\#

-,&$#

51# ([WLQJXLVK#ILUH# #
• )ODWWHQLQJ#VWHHS#VORSH#
• 6RLO#FRYHULQJ#DQG#VSULQNOLQJ#RI#ZDWHU#

KHDY\#PDFKLQHU\/#GXPS#WUXFN/#ILUH#
WUXFNV# $GDQD#*0#

61# 3UHYHQWLRQ#RI#VSRQWDQHRXV#ILUH# JDV#UHPRYDO#IDFLOLWLHV# -,&$#
71# 5HGXFWLRQ#RI#OHDFKDWH#JHQHUDWLRQ# GUDLQDJH#IDFLOLWLHV#WR#EORFN#UDLQZDWHU#

LQILOWUDWLRQ#IURP#RXWVLGH#RI#WKH#DUHD# $GDQD#*0#

81# 0LWLJDWLRQ#RI#DGYHUVH#LPSDFWV#RQ#
VXUURXQGLQJ#HQYLURQPHQW# EXIIHU#]RQH# $GDQD#*0#

91# $VVHVVPHQW#RI#WKH#LPSURYHPHQW#ZRUN#
E\#D#TXHVWLRQQDLUH#VXUYH\#WR#WKH#SHRSOH# EXV# $GDQD#*0#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:04<#

E1# ,PSOHPHQWDWLRQ#6FKHGXOH#

7KH#H[SHULPHQW#KDV#EHHQ#FRQGXFWHG#DFFRUGLQJ#WR#WKH#VFKHGXOH#DV#VKRZQ# LQ# WKH# WDEOH#
EHORZ1#7KH#ZRUNV#WR#EH#GRQH#E\#WKH#7HDP/#VXFK#DV#OHDFKDWH#FRQWURO#IDFLOLW\/#HWF1/#KDYH#
EHHQ#FRPSOHWHG#E\#PLG0-XQH# 4<<<1#7KH#$GDQD#*0#KDV#FRQWLQXHG# WKHLU# UHVSRQVLEOH#
ZRUNV# DQG# FRPSOHWHG# WKH# ZRUNV# E\# PLG06HSWHPEHU1# $IWHU# WKH# FRPSOHWLRQ# RI# WKH#
H[SHULPHQW#$GDQD#*0#ZLOO#FRQWLQXH#VDQLWDU\#ODQGILOO#RSHUDWLRQ#RQ#WKH#6RIXOX#GLVSRVDO#
VLWH1#

7DEOH#:08=#,PSOHPHQWDWLRQ#6FKHGXOH#RI#WKH#6RIXOX#,PSURYHPHQW#

:RUN#,WHPV# <<#$SU# <<#0D\# <<#-XQ# <<#-XO\# <<#$XJ# <<#6HS#

41# /HDFKDWH#FRQWURO# # # # # # #

51# ([WLQJXLVK#ILUH# # # # # # # #

61# 3UHYHQWLRQ#RI#VSRQWDQHRXV#ILUH# # # # # # #

71# 5HGXFWLRQ#RI#OHDFKDWH#JHQHUDWLRQ# # # # # # #

81# 0LWLJDWLRQ#RI#DGYHUVH#LPSDFWV#RQ#VXUURXQGLQJ#
HQYLURQPHQW# # # # # # #

91# $VVHVVPHQW#RI#WKH#LPSURYHPHQW#ZRUN#E\#D#
TXHVWLRQQDLUH#VXUYH\#WR#WKH#SHRSOH# # # # # # #

#
F1# ,PSURYHPHQW#E\#WKH#([SHULPHQW#

7KH#6RIXOX# GXPS# VLWH# KDV# EHHQ# FRQVLGHUDEO\# LPSURYHG# WKURXJK# WKH# H[SHULPHQW1# ,Q#
RUGHU#WR#VKRZ#WKH#FKDQJH#RI#WKH#ODQGILOO#IURP#DQ#RSHQ#GXPS#WR#D#SUHOLPLQDU\#VDQLWDU\#
ODQGILOO/#WKH#LPSURYHPHQWV#DUH#SUHVHQWHG#LQ#WKH#SKRWRV#EHORZ1#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:053#

#

#

#

5HJXODWLRQ#3RQG#
/HDFKDWH#FROOHFWHG#YLD#WKH#PDLQ#OHDFKDWH#GUDLQ#
IORZV#LQWR#WKH#UHJXODWLRQ#SRQG1#

# 3XPS#6WDWLRQ#
/HDFKDWH#LV#SXPSHG#EDFN#WR#WKH#GLVSRVDO#DUHD#
IURP#UHJXODWLRQ#SRQG1#

#

*DV#5HPRYDO#)DFLOLWLHV#
*DV#UHPRYDO#IDFLOLWLHV#ZHUH#LQVWDOOHG#WR#UHPRYH#
JDVHV#IURP#WKH#ODQGILOO1#

# &LUFXODWLRQ#)DFLOLWLHV#+)HHGLQJ#'UXP#DQG#
'UDLQ,#
/HDFKDWH#SXPSHG#XS#WR#OHDFKDWH#IHHGLQJ#GUXP#
DQG#GUDLQ#LV#EDFN#GLVFKDUJHG#LQWR#WKH#ODQGILOO1#

#

&RYHU#6RLO#
&RYHU#VRLO#ZDV#DSSOLHG#E\#$GDQD#*0#WR#H[WLQJXLVK#
ILUH#DQG#VPRNH1#

# %XIIHU#=RQH#
$#83P#ZLGH#EXIIHU#]RQH#ZDV#FRQVWUXFWHG#WR#
LVRODWH#WKH#GLVSRVDO#VLWH#IURP#WKH#VXUURXQGLQJ#
DUHD1#

)LJXUH#:0<=#,PSURYHPHQW#E\#WKH#([SHULPHQW#
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