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

# $46098#

46171616# 3ROOXWLRQ#
D1# $LU#3ROOXWLRQ#

$LU#TXDOLW\#VXUYH\# LV#FRQGXFWHG#DW# WZR#VWDWLRQV=#XS#KLOO#$4#/#DQG#GRZQ#KLOO#$5#DW# WKH#
ERXQGDU\#RI#WKH#H[LVWLQJ#6RIXOX#GLVSRVDO#VLWH1# #

7KH# ORFDWLRQ#RI# WZR# VWDWLRQV#DUH# VHOHFWHG#DFFRUGLQJ# WR# WKH#GRPLQDQW#ZLQG#GLUHFWLRQ1#
7KHLU#ORFDWLRQV#DUH#VKRZQ#LQ#)LJXUH#460771#

7KH#DLU#TXDOLW\#VXUYH\#FRYHUV#WKH#IROORZLQJ#LWHPV1#

• $LU#7HPSHUDWXUH#
• +XPLGLW\#
• :LQG#'LUHFWLRQ# #
• :LQG#YHORFLW\#
• 6HWWOHG#GXVW#
• 6XOSKXU#GLR[LGH#+625,#
• 1LWURJHQ#R[LGHV#+1R[,#
• &O5+FKORULQH,#
• 3DUWLFXODWH#0DWWHU#+30,#
• 3E#LQ#30#
• &O#±#DV#+&O#

7KH# VHWWOHG#GXVW#KDV#EHHQ#PHDVXUHG#RYHU# D#SHULRG#RI# 57# KRXUV#RQ# WKH# VDPH#GD\#RI#
DQDO\VLV#RI#RWKHU#SDUDPHWHUV1#

7KH#PHWHRURORJLFDO#GDWD#KDV#EHHQ# UHFRUGHG#E\# WKH#6WDWH#0HWHRURORJLFDO# ,QVWLWXWH# LQ#
$GDQD#/#DQG#DLU#TXDOLW\#SDUDPHWHUV#KDYH#EHHQ#UHDOLVHG#ZLWK#D#PRELOH#JDV#PRQLWRU1#+&O#
DQG#FKORULQH#KDV#EHHQ#GHWHUPLQHG#E\#DQDO\WLFDO# WHFKQLTXHV#DQG#3E# LQ# WKH#SDUWLFXODWH#
PDWWHU#KDV#EHHQ#DQDO\VHG#ZLWK#$WRPLF#$EVRUSWLRQ#6SHFWURPHWHU1# #

#





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

# $4609:#

7DEOH#46059=#6RIXOX#$LU#4XDOLW\#$QDO\VLV#LQ#0D\#4<<<#

4813814<<<# # # # #
3DUDPHWHUV# # 0HDVXUHPHQW#UHVXOWV# # #

# # 8SKLOO# # 'RZQKLOO#
$LU#7HPSHUDWXUH# 5615#R&# 5615#R&#
+XPLGLW\# :;#(# :;#(#
:LQG#'LUHFWLRQ# (6(## (6(##
:LQG#9HORFLW\# 316#P2VHF# 316#P2VHF#
6HWWOHG#'XVW# 83#�J2P5#GD\# 483#�J2P5#GD\#
6XOSKXU#GLR[LGH#+625,# 4418#�J2P6# 9:1;#�J2P6#
1LWURJHQ#R[LGH#+12[,# 6316#�J2P6# ;:17#�J2P6#
+\GURJHQFKORULGH#++&O,# ?318#�J2P6# 31:#�J2P6#
3DUWLFXODWH#0DWWHU#+30,# 83#�J2P6# :8#�J2P6#
/HDG#+3E,# 0#�J2P6# 0#�J2P6#
6RRW# 3## %DFKDUD#VFDOH# 4## %DFKDUD#VFDOH#
&KORULQH#+&O5,# 58#�J2P6# 78#�J2P6#

#

7DEOH#4605:=#6RIXOX#$LU#4XDOLW\#$QDO\VLV#LQ#-XQH#4<<<#
3813914<<<# # # # #

3DUDPHWHUV# # 0HDVXUHPHQW#UHVXOWV# #
# # 8SKLOO# # 'RZQKLOO#

$LU#7HPSHUDWXUH# 581:#R&# 59#R&#
+XPLGLW\# :;1:#(# :;1:#(#
:LQG#'LUHFWLRQ# #(6(# #(6(#
:LQG#9HORFLW\# 419#P2VHF# 418#P2VHF#
6HWWOHG#'XVW# 88#�J2P5#GD\# 48;#�J2P5#GD\#
6XOSKXU#GLR[LGH#+625,# 53#�J2P6# 881;#�J2P6#
1LWURJHQ#R[LGH#+12[,# 5;#�J2P6# ;916#�J2P6#
+\GURJHQFKORULGH#++&O,# ?318#�J2P6# 31;#�J2P6#
3DUWLFXODWH#0DWWHU#+30,# 83#�J2P6# :8#�J2P6#
/HDG#+3E,# 3## �J2P6# 3#�J2P6#
6RRW# 3## %DFKDUD#VFDOH# 3## %DFKDUD#VFDOH#
&KORULQH#+&O5,# 58#�J2P6# 78#�J2P6#
#
:KHQ#WKH#UHVXOWV#DUH#HYDOXDWHG#DFFRUGLQJ#WR#WKH#DLU#TXDOLW\#UHJXODWLRQ#SXEOLVKHG#LQ#WKH#
RIILFLDO#JD]HWWH#1U#4<559<#RQ#5144143;9/#WKH#YDOXHV#DUH#IRXQG#WR#EH#EHORZ#WKH#DOORZHG#
OLPLWV#LQ#WKH#UHJXODWLRQ1# #

$V# VHHQ# LQ# )LJXUH# 46055# DQG# 7DEOH# 4605:# /# 625# FRQFHQWUDWLRQV# YDU\# EHWZHHQ#
4418±9:1;μJ2P6#ZKLFK# LV# IDU#PRUH# OHVV# WKDQ# WKH# DOORZHG# OLPLWV# LQ# WKH# UHJXODWLRQ1#
6DPH# DUJXPHQWV# FDQ# EH# PDGH# IRU# QLWURJHQ# R[LGHV# DQG# WKH# UHVW# RI# WKH# PHDVXUHG#
SDUDPHWHUV1#



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

# $4609;#

$V#WKH#ZDVWH#EXUQV#LQ#WKH#GXPS#VLWH/#HVSHFLDOO\#GLR[LQV#SURGXFHG#E\#WKLV#SURFHVV/#DQG#
JLYH#D#ULVN#WR#KXPDQ#DQG#LWV#HQYLURQPHQW1#7KH#LQFRPSOHWH#FRPEXVWLRQ#GXULQJ#EXUQLQJ#
UHVXOWV#LQ#FDUERQ#PRQR[LGH#IRUPDWLRQ1#&2#SURGXFHV#GHWULPHQWDO#HIIHFWV#RQ#SODQW# OLIH#
E\#VHYHUDO#WLPHV#RI#H[SRVXUH#DW#ORZHU#OHYHO#WKDQ#433#�J2P61#7KH#SULQFLSOH#HIIHFW#RI#&2#
RQ#KXPDQV#DQG#RWKHU#DQLPDOV# LV# LWV# LQWHUIHUHQFH#ZLWK# WKH# WUDQVIHU#RI#R[\JHQ# WKURXJK#
WKH#ERG\1# #

7KHUHIRUH/#EHVLGHV#KDYLQJ#D#EDG#RGRXU/#WKH#EXUQLQJ#RI#GXPSLQJ#VLWH#PXVW#EH#VWRSSHG#
E\# WDNLQJ# WKH# QHFHVVDU\# SUHFDXWLRQV# VXFK# DV# FRYHULQJ# WKH#ZDVWH# E\# VRLO1# 7KLV#ZLOO#
HOLPLQDWH#WKH#ULVNV#RI#FRPEXVWLRQ#SURGXFWV#ZKLFK#HYROYHG#FDQFHURXV#JDVHV1#

E1# :DWHU#3ROOXWLRQ#

$#ZDWHU#TXDOLW\#VXUYH\#KDV#EHHQ#FDUULHG#RXW#LQ#WKH#SURSRVHG#DUHD#LQ#FRQMXQFWLRQ#ZLWK#
WKH#ZDWHU#XVH#VXUYH\1#

7KH#ORFDWLRQV#RI#WKH#ZHOOV#/#ERUHKROHV#DQG#VXUIDFH#ZDWHU#DUH#VKRZQ#RQ#)LJXUH#460781#

7KH#VDPSOHV#DUH#WDNHQ#WZLFH#LQ#RQH#PRQWKV#WLPH#DIWHU#D#WKUHH#GD\V#RI#ILQH#ZHDWKHU/#LQ#
$SULO#DQG#0D\1#7KH#GDWH#RI#WKH#DQDO\VLV#DUH#JLYHQ#RQ#WKH#DSSURSULDWH#WDEOHV1#

4<#SDUDPHWHUV#DUH#DQDO\VHG#IRU#WKH#ZDWHU#VDPSOHV1#

• &RORXU#
• S+#
• 7RWDO#'LVVROYHG#0DWWHU# #
• '2#
• &2'#
• %2'#
• )HFDO#&ROLIRUP+(1#&ROL,#
• 70#1#
• 7#±#3#
• 1+7.#
• 1D.#
• &O0#
• 62750# #
• &U9.#
• +J#
• &G#
• 3E#
• $V#
• 7RWDO#&ROLIRUP#

#





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

# $460:3#

:DWHU#H[LVWV#RQO\# LQ#RQH#RI# WKH#ERUHKROHV# LQ# WKH#6RIXOX# VLWH1#7KH#GDWD# DUH#JLYHQ# LQ#
7DEOH#4605;1#

1R# (1FROL# ZDV# IRXQG# LQ# WKH# VDPSOHV/# ZKLFK# LQGLFDWHV# WKH# DEVHQFH# RI# IHFDO#
FRQWDPLQDWLRQ1#$UVHQLF#FRQFHQWUDWLRQ#LV#IDLUO\#KLJK/#ZKLFK#PD\#EH#GXH#WR#OHDFKLQJ#RI#
LRQV#IURP#WKH#VRLO1# #

$OO#WKH#H[LVWLQJ#ZHOOV#KDYH#KLJK#WRWDO#FROLIRUP#FRXQW#DQG#WKH\#DOO#KDYH#(1#&ROL#FRXQW#
FKDQJLQJ#EHWZHHQ# 43#±# <8#FRE2PO#ZKLFK# VKRZV# WKH# IHFDO#FRQWDPLQDWLRQ1#+HQFH# WKH#
FRQVXPSWLRQ#RI#DQ\#RI#WKHVH#ZDWHUV#FRQVWLWXWHV#D#KHDOWK#ULVN1#7KH#RWKHU#SDUDPHWHUV#LQ#
WKH# VDPSOHV# VKRZ# VLPLODULWLHV/# KRZHYHU# WKLV# JURXQGZDWHU# LV# QRW# XVHG# DQ\#PRUH# IRU#
GULQNLQJ#ZDWHU#SXUSRVHV1#7KH#ZDWHU#UHTXLUHPHQW#RI#WKH#DUHD#LV#SURYLGHG#E\#WKH#$6.,#
ZHOO1#7KH#UHVXOWV#RI#WKH#$6.,#ZHOO#DQDO\VLV#DV#VHHQ#LQ#7DEOH#4605<#FOHDUO\#LQGLFDWH#WKDW#
LW#LV#VXLWDEOH#IRU#GULQNLQJ#DQG#GDLO\#XVH#SXUSRVHV1# #

,Q#WKH#VXUIDFH#ZDWHU#DQDO\VLV/#WKH#UHVXOWV#RI#WKH#XSVWUHDP#UHYHDOV#WKDW#LW#LV#VXLWDEOH/#DV#LW#
LV#QRW#FRQWDPLQDWHG#E\# IHFDO#FROLIRUP1#$W# WKH#PHHWLQJ#SRLQW#ZLWK# WKH# OHDFKDWH/# WRWDO#
FROLIRUP#FRXQW#LQFUHDVHV#DQG#LW#LV#FRQWDPLQDWHG#KLJKO\#DV#WKH#(1#&ROL#FRXQW#LQFUHDVHV#
WR#68/333#FRE2PO1#,Q#WKH#GRZQ#VWUHDP#VDPSOHV/#WKH#WRWDO#FROLIRUP#LQFUHDVHV#WR#833/333#
FRE2PO#ZKLOH#(1#FROL#GHFUHDVHV# WR# 53/333#EHFDXVH#RI# WKH#GLOXWLRQ#ZLWK# WKH#XSVWUHDP#
FOHDU#ZDWHU1#%2'#DQG#&2'#UHVXOWV#DUH#KLJK#DW#WKH#PHHWLQJ#SRLQW#ZKLFK#LV#LQGLFDWLYH#RI#
WKH# ORDGLQJ# IURP# WKH# OHDFKDWH1# 7KHVH# KLJK# YDOXHV# UHYHDO# WKDW# WKHUH# LV# FRQVLGHUDEOH#
SROOXWLRQ#RULJLQDWLQJ#IURP#WKH#ZDVWH#GXPS#VLWH1#

,Q#WKH#OHDFKDWH#DQDO\VLV#&2'#DQG#%2'#DUH#H[WUHPHO\#KLJK#ZKLFK#RULJLQDWHV#IURP#WKH#
ZDVWH#GXPS#VLWH1#7RWDO#1#LV#KLJK#DQG#WKH#FRQFHQWUDWLRQ#LV#IURP#6681:7#WR#673197#SSP1#
+HQFH# WKH# OHDFKDWH# PD\# EH# XVHG# IRU# LUULJDWLRQ# SXUSRVHV# ZLWK# WKLV# KLJK# QLWURJHQ#
FRQWHQW1#7KH# VDPH# DUJXPHQWV# FRXOG#EH#PDGH# IRU#1+7.#/# WRR1#(1# FROL# LV# DURXQG# 683#
FRE2PO#ZKLFK# LV# LQGLFDWLYH#RI# IHFDO# FRQWDPLQDWLRQ1#7KH#JUD]LQJ# DQLPDOV# DURXQG# WKH#
ZDVWH# GXPS# VLWH# PXVW# EH# WKH# RULJLQ# RI# WKLV# FRQWDPLQDWLRQ1# 7KH# OHDFKDWH# ODFNV#
GLVVROYHG#R[\JHQ1#

#



#

# $460:4#

#

7DEOH#4605;=#6XUIDFH#:DWHU#4XDOLW\#$QDO\VLV#LQ#6RIXOX#

3DUDPHWHUV# 8SVWUHDP# 0HHWLQJ#3RLQW# 'RZQVWUHDP# %ULGJH#,Q#8QLY1#
# 8#$SU1# 46#$SU1# 8#$SU1# 46#$SU1# 8#$SU1# 46#$SU1# 8#$SU1# 46#$SU1# 8#$SU1# 46#$SU1# 8#$SU1# 46#$SU1# 8#$SU1# 46#$SU1# 8#$SU1# 46#$SU1#

)ORZUDWH# 43#/2VHF# 46#/2VHF# 46#/2VHF# 43#/2VHF# 46#/2VHF# 46#/2VHF# 0## 0##
3+# :194## :1;6## :1;6## :194## :1;4## :1;5## ;15:## ;158##
7'6-# # 31:## 419## 414## 31:## 419## 414## 41:## 41:##
'2# 8136## 4186## 318<## 8134## 417<## 319## 4195## 419##
&2'# 483## 5/583## 5/833## 488## 5/533## 5/883## 833## 833##
%2'# :8## 753## 4/446## :8## 747## 6/473## 533## 533##
7RWDO#1# ;1:9## 4;3154## 4:7184## ;1<4## 4:<199## 4:8134## 5515## 55164##
7RWDO#3# 515## 5178## 516## 5168## 415## 5188## :17## :158##
1+7.# 61;9## 499159## 49<1:4## 61<8## 4:71;9## 49;198## 541;9## 541;8##
1D.# 9186## 8178## 8169## 9188## 8176## 816;## 8156## 8158##
&O0# 714## 473158## 473155## 714## 4661;<## 46<155## 53<1;<## 54314##
62705# 661<:## 8<14## 8:159## 67148## 8:159## 8;17;## 43715## 438148##
&U.9# 0## 0## 0## 0## 0## 0## 0## 0##
+J.5# 3144## 315;## 3166## 3145## 315:## 316## 3148## 0##
&G# ?31368## ?31368## ?31368## ?31368## ?31368## ?31368## ?31368## ?31368##
3E# 0## 3139## 3139## 0## 3139## 3139## 0## ##
$V# 0## 0## 0## 0## 0## 0## 0## 0##
7RWDO#&RO1# 5/<33#FRE2P/# 783/333#&RE2P/# 653/333#FRE2P/# 6/333#FRE2P/# 833/333#FRE2P/# 633/333#FRE2P/# 6/333#FRE2P/# 6/333#FRE2P/#
(1#FROL# 0## 58/333#FRE2P/# 68/333#FRE2P/# 0## 53/333#FRE2P/# 63/333#FRE2P/# 0## 0##

8QLW=#PJ2O# # H[FHSW#S+#

#

#



#

# $460:5#

#

7DEOH#4605<=#:DWHU#4XDOLW\#$QDO\VLV#DW#([LVWLQJ#:HOO#LQ#6RIXOX#

3DUDPHWHUV# (4# (5# (6# $161.1,1#ZHOO#
# 5:#$SU1# 57#0D\# 5:#$SU1# 57#0D\# 5:#$SU1# 57#0D\# 5:#$SU1# 57#0D\# 5:#$SU1# 57#0D\# 5:#$SU1# 57#0D\# 5:#$SU1# 57#0D\# 5:#$SU1# 57#0D\#

S+# :174## :16;## ;148## ;14## :16:## :168## :155## :15##
7'6-# 317## 317## 319## 319## 318## 318## 0## 0##
'2# 8165## 816## 8175## 817## 71<;## 71<8## 91:8## 91:##
&2'# 95## 93## 83## 83## 88## 88## 0## 0##
%2'# 49## 49## 43## 43## ;## ;## 0## 0##
7RWDO#1# 46179## 4617## 6183## 6186## <163## <165## 8138## 8134##
7RWDO#3# 3193## 3188## 3183## 318## 3136## 3136## 3138## 3138##
1+7.# 61;9## 61;8## ?315## ?3153## ?315## ?315## ?315## ?315##
1D.# 53133## 53134## ;5135## ;514## 9<1:5## 9<1:8## 53159## 53158##
&O0# 751<:## 751<8## <:1:3## <:18## 831:9## 84154## 4<158## 4<16##
627

05# 4:13:## 4:148## 45184## 451:## 5441;3## 54514## 5316;## 5417##
&U.9# 0## 0## 3145## 31456## 3139## 3139## 0## 0##
+J.5# 313;## 313;## 3148## 3148## 3139## 3139## 0## 0##
&G# ?31368## ?31368## ?31368## ?31368## ?31368## ?31368## 0## 0##
$V# 41;:6## 0## 319<<## 0## 5166:## 0## 0## 3139##
3E# ?3138## ?3138## ?3138## ?3138## ?3138## ?3138## 0## 0##
)H# 0## </833#FRE2P/# 0## 7/333#FRE2P/# 0## 4</333#FRE2P/# 3139## 0##
7RWDO#&ROLIRUP# </833#FRE2P/# <8#FRE2P/# 7/333#FRE2P/# 43#FRE2P/# 4</333#FRE2P/# :8#FRE2P/# 0## 0##
(1#FROL# <8#FRE2P/# # # 43#FRE2P/# # # :8#FRE2P/# # # 0## # #

8QLW=#PJ2O# # H[FHSW#S+#

#

#



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

# $460:6#

7DEOH#46063=#:DWHU#4XDOLW\#$QDO\VLV#DW#%RUHKROH+%5,#LQ#6RIXOX#
8QLW=#PJ2O#H[FHSW#S+#+#1R#ZDWHU#LQ#ERUHKROHV#%4#)#%6#,#

3DUDPHWHUV# 8#0D\# 57#0D\#

S+# 917<# 918#
&RORU# FRORXUOHVV# FRORXUOHVV#
7'6-# 31;## 31;##
'2# :16## :15;##
&2'# 483## 483##
%2'# 453## 453##
7RWDO#1# 813<## 814##
7RWDO#3# 31<3## 31<6##
1+7.# 3189## 319##
1D.# 54165## 54168##
&O0# 77163## 7718##
627

05# 4;138## 4;148##
&U.9# 0## 0##
+J.5# ?3138## ?3138##
&G# ?31363## ?31363##
3E# 31758## 3176##
$V# 31<58## 3/<6##
7RWDO#&ROLIRUP# 478/333#FRE2P/# 478/333#FRE2P/#
(1#FROL# 0## 0#FRE2P/#

#

7DEOH#46064=#6RIXOX#:DWHU#4XDOLW\#$QDO\VLV#+/HDFKDWH,@#
8QLW=#PJ2O#H[FHSW#S+#

0HDVXUHPHQW#UHVXOWV#3DUDPHWHUV#
8#0D\# 57#0D\#

)ORZ#UDWH# 5#/2VHF# 5#/2VHF#
S+# :1;;## :1;9##
7'6-# # 917## 91;##
'2# 0## 0##
&2'# !63/333## !63/333##
%2'# </8:3## </;;8##
7RWDO#1# 6681:7## 673197##
7RWDO#3# 53133## 56##
1+7.# 65<147## 668148##
1D.# 961;3## 9;168##
&O0# 9961;8## 9:4156##
627

 # 449168## 45;16##
&U.9# 3133## 0##
+J.5# 4168## 417##
&G.5# ?31368## ?31368##
3E# 313;## 3139##
$V# ?3138## ?3138##
7RWDO#&ROLIRUP# :/383#FRE2P/# :/433#FRE2P/#
(1#FROL# 683#FRE2P/# 693#FRE2P/#



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

# $460:7#

F1# 6RLO#&RQWDPLQDWLRQ#

/DQGILOOLQJ# RI#ZDVWH# DW# WKH# GXPSLQJ# VLWH# KDV# SRVVLEO\# EHHQ# FRQWDPLQDWLQJ# WKH# VRLO#
ZLWKLQ#WKH#VLWH1#:KHQ#LW#UDLQV/#SROOXWDQWV#LQ#WKH#ZDVWH#OLTXHI\#DQG#SHUPHDWH#WKH#JURXQG/#
WKHUHE\#FRQWDPLQDWLQJ#WKH#VRLO1#+RZHYHU/#WKH#FRQWDPLQDWHG#VRLO#KDYH#QRW#DIIHFWHG#WKH#
VXUURXQGLQJ#HQYLURQPHQW#EHFDXVH#LW#KDG#QHYHU#EHHQ#KDXOHG#WR#WKH#RXWVLGH#RI#WKH#VLWH1#
7KH# LVVXH#RI#JURXQGZDWHU#FRQWDPLQDWLRQ#FDXVHG#E\# WKH#SHUPHDWLRQ#RI# UDLQZDWHU# WKDW#
SDVVHV#WKURXJK# WKH#FRQWDPLQDWHG#VRLO#VHFWLRQ# LV#GHDOW#ZLWK# LQ#GHWDLO# LQ# WKH#VHFWLRQ#RQ#
ZDWHU#SROOXWLRQ1#7KHUH#PD\#EH#D# OLWWOH# LQIOXHQFH#RQ# WKH# VXUURXQGLQJ#DUHD#ZLWK#ZDVWH#
VFDWWHUHG#E\#ZLQG#DW#WKH#SUHVHQW#GXPSLQJ#VLWH#LQ#6RIXOX1#

G1# 1RLVH#DQG#9LEUDWLRQ#

7KH#QRLVH#DQG#YLEUDWLRQ#SURGXFHG#E\#WKH#EXOOGR]HU/#DQG#FROOHFWLRQ#YHKLFOHV#DORQJ#WKH#
DFFHVV#URDG#GXULQJ#WKH#RSHUDWLRQ#RI#WKH#SUHVHQW#GXPSLQJ#VLWH#KDYH#D#OLWWOH#LPSDFW#WR#WKH#
HQYLURQPHQW1#7KH# ODQGILOO# LV#RSHUDWHG# 9#GD\V# D#ZHHN# DQG#RQ#6XQGD\V# 425# GD\1#7KH#
IROORZLQJ#HTXLSPHQW#LV#QRUPDOO\#DYDLODEOH#RQ#WKH#VLWH=#

• 5#EXOOGR]HUV#
• 4#H[FDYDWRU#
• 6#WUDFWRUV#ZLWK#WUDLOHUV# #
• 4#ZDWHU#WDQNHU#

,W# LV# WKH#EXOOGR]HU# WKDW#SURGXFHV# WKH#ELJJHVW#QRLVH#DPRQJ# WKHP1#7KH#SRZHU# OHYHO#RI#
QRLVH# SURGXFHG# IURP# D# EXOOGR]HU# LV# DOPRVW# 443# G%+$,1# 7KH# QRLVH# UHGXFHV# LQ#
DFFRUGDQFH#ZLWK#WKH#LQFUHDVH#RI#GLVWDQFH#DW#WKH#UDWH#RI#53ORJ#U#+U#LV#WKH#GLVWDQFH#IURP#
WKH#VRXUFH#RI#QRLVH/#DQG#LQ#FDVH#WKDW#WKH#GLVWDQFH#LV#4/333P/#WKH#YROXPH#RI#UHGXFWLRQ#LV#
53ORJ#4333# #93G%+$,,1#6LQFH#RQO\#RQH#EXOOGR]HU#LV#XVXDOO\#RSHUDWLQJ#RQ#WKH#VLWH#DQG#
WKHUH#DUH#YHU\#IHZ#KRXVHV#ZLWKLQ#WKH#UDGLXV#RI#4333P/#WKHUH#LV#VHOGRP#DFWXDO#LPSDFW#
DJDLQVW#WKH#GDLO\#OLIH#RI#WKH#VXUURXQGLQJ#DUHD1# #

$V# ORQJ# DV# FROOHFWLRQ# YHKLFOHV# FDUU\# KHDY\# ORDGV/# WKH\# ZLOO# UHODWLYHO\# FUHDWH# D#
VLJQLILFDQW# DPRXQW# RI# QRLVH# DQG# YLEUDWLRQ1# $GDQD# KDV# D# PHFKDQLVHG# VROLG# ZDVWH#
FROOHFWLRQ#V\VWHP/#ZLWK#D#FROOHFWLRQ#IOHHW#WKDW#UDQJHV#IURP#WUDFWRU#WUDLOHUV/#RSHQ#ORUULHV/#
DQG# FRPSDFWLRQ# YHKLFOHV# RI# GLIIHUHQW# FDSDFLWLHV1# 7KH# W\SH# DQG# FDSDFLW\# RI# WKH#
FROOHFWLRQ#IOHHW#LQFOXGLQJ#YHKLFOHV#OHDVHG#DUH#JLYHQ#LQ#WKH#7DEOH#460651#

7DEOH#46065=#7\SHV#DQG#&DSDFLW\#RI#&ROOHFWLRQ#9HKLFOHV#

9HKLFOH#7\SH#)#&DSDFLW\# 1R1#RI#9HKLFOHV#
&RPSDFWLRQ#WUXFN#+49P6,# 57#
&RPSDFWLRQ#WUXFN#+45#P6,# 68#
&RPSDFWLRQ#WUXFN#+;#P6,# 43#
&RPSDFWLRQ#WUXFN#+9#P6,# 56#
7UDFWRU#WUDLOHU#+9#P6,# 79-#
7UDFWRU#WUDLOHU#+7#P6,# 7#
/RUU\#+43#WRQ,# 4#
7RWDO# 476#
1R1#RI#7ULSV# 5#
1RWH=#-7UDFWRU#WUDLOHUV+9#P6,#SDUWLDOO\#WULS#WKUHH#WLPHV#D#GD\1#

#



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

# $460:8#

$V# WKH# LPSDFW# RI# QRLVH# RQ# WKH# OLYLQJ# HQYLURQPHQW# LV# HYDOXDWHG# E\# /HT# +(TXLYDOHQW#
1RLVH#/HYHO,/#LW#LV#TXLWH#REYLRXV#WKDW#WKH#QXPEHU#RI#YHKLFOHV#SHU#KRXU#LV#D#VLJQLILFDQW#
IDFWRU#WR#FRQVLGHU1#

7KH# QXPEHU# RI# FROOHFWLRQ# YHKLFOHV# WUDQVSRUWLQJ#ZDVWH# WR# 6RIXOX# GXPSLQJ# VLWH#ZDV#
VXUYH\HG#GXULQJ#RQH#ZHHN1#7KH#SHDN#WUDIILF#YROXPH#DSSHDUHG#EHWZHHQ#43=33044=33SP#
DQG#WKH#DYHUDJH#QXPEHU#RI#FROOHFWLRQ#YHKLFOHV#ZDV#49;#2#9#[#5# #87#YHKLFOHV#2#KRXU#LQ#
WZR#ZD\V1#7KLV#YROXPH# LV#YHU\#VPDOO#DPRXQW#FRPSDUHG#ZLWK#JHQHUDO# WUDIILF#YROXPH1#
7KHUHIRUH/#WKH#QRLVH#OHYHO#SURGXFHG#IURP#WKH#FROOHFWLRQ#YHKLFOHV#LV#DOVR#PXFK#VPDOOHU#
WKDQ# WKDW# IURP#JHQHUDO# WUDIILF1#0RUHRYHU/# EHFDXVH# WKHUH# H[LVW# IHZ# KRXVHV# DORQJ# WKH#
DFFHVV# URDG/#2OG#.R]DQ#5RDG/# WKH#FROOHFWLRQ#YHKLFOHV#KDYH# OLWWOH# LPSDFW# WR# WKH#GDLO\#
OLIH#RI#SHRSOH#OLYLQJ#DORQJ#WKH#DFFHVV#URDG1#

9LEUDWLRQ#OHYHO#GXH#WR#ODQGILOO#HTXLSPHQW#DQG#ZDVWH#FROOHFWLRQ#YHKLFOHV#KDYH#QRW#EHHQ#
HVWLPDWHG#E\#DQ\#WKHRUHWLFDO#PHWKRG1#,QVWHDG/#WKH#QRLVH#OHYHO#UHVXOWV#DUH#FRQVLGHUHG#WR#
EH#LQGLFDWLYH#RI#YLEUDWLRQ#OHYHOV1#7KH#LPSDFW#E\#YLEUDWLRQ#LV#H[SHFWHG#WR#EH#QHJOLJLEOH#
EHFDXVH#WKH#LPSDFW#E\#QRLVH#LV#VPDOO1#

H1# 2IIHQVLYH#2GRXU#

,Q# FDVH# RI# RSHQ# GXPSLQJ/# RIIHQVLYH# RGRXU# LV# H[WHQVLYHO\# GLIIXVHG# XS# WR# VHYHUDO#
NLORPHWUHV# GHSHQGLQJ# RQ# ZLQG# GLUHFWLRQ# DQG# RWKHU# DWPRVSKHULF# FRQGLWLRQV1# )LUH#
RXWEUHDNV# LQ# WKH#GXPSLQJ# VLWH# FRXOG# DOVR# LPSDFW#GLVWDQW# DUHDV# GXH# WR# WKH# ULVLQJ# DLU#
FXUUHQW# ±# DQ# LVVXH# WKDW# KDV# EHHQ# WKH# IRFXV# RI#PDQ\# FRPSODLQWV# IURP# UHVLGHQWV# RI#
QHLJKERXULQJ#DUHDV1#7KH#GDLO\#FRYHULQJ#RI#ZDVWH#ZLWK#VRLO#ZRXOG#VLJQLILFDQWO\#PLWLJDWH#
DGYHUVH# LPSDFWV1# # +RZHYHU/# WKH# GDLO\# FRYHULQJ# KDV# QHYHU# EHHQ# FRQGXFWHG# RQ# WKH#
SUHVHQW#GXPSLQJ#VLWH#LQ#6RIXOX1#

4618# ,PSDFW#RI#WKH#3URMHFW#RQ#(QYLURQPHQW#DQG#0LWLJDWLRQ#
0HDVXUHV#

461814# 3UHSDUDWLRQ#RI#WKH#/DQG#DQG#$FWLYLWLHV#GXULQJ#&RQVWUXFWLRQ#DQG#
,QVWDOODWLRQ#6WDJH#

7KH#GHWDLOHG# LQIRUPDWLRQ# FDQ#EH#REWDLQHG# LQ# ³#3UHOLPLQDU\#'HVLJQ# RI#6RIXOX#6LWH#
'HYHORSPHQW#RI#$QQH[#;#LQ#9ROXPH#,,,#´1#

0DLQ# FRQVWUXFWLRQ# DFWLYLWLHV# FRQVLVW# RI# SODQWLQJ# RI# JUHHQ# WUHHV# LQ# EXIIHU# ]RQH/#
HDUWKZRUNV#IRU#GLVSRVDO#VLWH+SKDVH#4/#5#DQG#6,#DQG#LQWHUPHGLDWH#SODQW#VLWH/#EXLOGLQJ#RI#
VRUWLQJ#SODQW#DQG#FRPSRVW#SODQW/#DQG#FRQVWUXFWLRQ#RI#PHGLFDO#ZDVWH#GLVSRVDO#VLWH#DQG#
UHJXODWLRQ#SRQG1# #

$V#VKRZQ# LQ#)LJXUH#46079#FRQVWUXFWLRQ#ZLOO#VWDUW# IURP#SKDVH#4#DQG#VKLIW# WR#SKDVH#5#
DQG#6#LQ#RUGHU1#7KH#GHSWK#RI#FXWWLQJ#LV#DSSUR[LPDWHO\#48P#DQG#WKH#KHLJKW#RI#ILOOLQJ#LV#
DURXQG#47P#DV#VKRZQ#E\#WKH#FURVV#VHFWLRQ#RI#$0$/#%0%#DQG#&0&#LQ#)LJXUH#4607:1#7KH#
QXPEHUV#VKRZ#WKH#KHLJKW#DW#WKH#ERWWRP#RI#WKH#VLWH1#3KDVH#6#VLWH#LV#FRQVWUXFWHG#EHIRUH# #
WHUPLQDWLRQ#RI#WKH#RSHUDWLRQ#DW#SKDVH#5#VLWH1#
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