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

# $4605:#

461715# 6HOHFWLRQ#RI#,WHPV#IRU#(QYLURQPHQWDO#,PSDFW#$VVHVVPHQW#

$FFRUGLQJ# WR# WKH#(QYLURQPHQWDO# ,PSDFW#$VVHVVPHQW#5HJXODWLRQ#RI# WKH#5HSXEOLF# RI#
7XUNH\/#DQ#,QLWLDO#(QYLURQPHQWDO#$VVHVVPHQW2(YDOXDWLRQ#+,((,#VKRXOG#EH#FDUULHG#RXW#
SULRU# WR# WKH#FRQVWUXFWLRQ#RI#D#GLVSRVDO# VLWH# IRU#JHQHUDO#ZDVWHV# WR#GHWHUPLQH#ZKHWKHU#
WKHUH#LV#D#QHHG#IRU#HQYLURQPHQWDO#LPSDFW#DVVHVVPHQW1# # +RZHYHU/#EHFDXVH#WKLV#SURMHFW#
LQYROYHV# LQIHFWLRXV# DQG# KD]DUGRXV# PHGLFDO# ZDVWHV# WKH# GLUHFW# LPSOHPHQWDWLRQ# RI#
HQYLURQPHQWDO# LPSDFW# DVVHVVPHQW# LV# UHTXLUHG1# 7KH# LWHPV# WR# EH# VXEMHFW# WR# WKH#
HQYLURQPHQWDO# LPSDFW# DVVHVVPHQW#ZHUH# VHOHFWHG#E\# -,&$#6WXG\#7HDP#EDVHG#RQ# WKH#
-,&$# JXLGHOLQHV# IRU# HQYLURQPHQWDO# FRQVLGHUDWLRQV# IRU# WKH# FRQGXFW# RI# GHYHORSPHQW#
VWXGLHV#DV#VKRZQ#LQ#7DEOH#460431#,Q#FRQVLGHUDWLRQ#RI#WKH#JXLGHOLQHV/#WKH#VHOHFWHG#LWHPV#
SHUWDLQ#WR#WKH#VLWH#WRSRJUDSK\/#VXUURXQGLQJ#ODQG#XVH#FRQGLWLRQV/#ORFDWLRQ#RI#UHVLGHQWLDO#
DUHDV/#DQG#QDWXUDO#FRQGLWLRQV#1# # #

7KH#HQYLURQPHQWDO#LPSDFW#DVVHVVPHQW#IRU#WKLV#SURMHFW#ZLOO#FRYHU#WKH#IROORZLQJ#LWHPV=#

• (FRQRPLF#DFWLYLWLHV#
• 3XEOLF#KHDOWK#
• +D]DUGV2ULVNV#
• 7RSRJUDSK\#DQG#JHRORJ\#
• *URXQGZDWHU#
• +\GURORJLFDO#VLWXDWLRQ#
• )DXQD#DQG#IORUD#
• /DQGVFDSH2DHVWKHWLFV#
• $LU#SROOXWLRQ#
• :DWHU#SROOXWLRQ#
• 6RLO#FRQWDPLQDWLRQ#
• 1RLVH#DQG#YLEUDWLRQ#
• 2IIHQVLYH#RGRXU#

7DEOH#46043=#6FRSLQJ#RI#(QYLURQPHQWDO#,PSDFWV#IRU#3URSRVHG#6LWH#

1R# (QYLURQPHQWDO#
,WHP# 'HVFULSWLRQ# (YDOXDWLRQ# 5HDVRQ#

# # 6RFLDO#(QYLURQPHQW# # #
4# 5HVHWWOHPHQW# 5HVHWWOHPHQW#GXH#WR#ODQG#DFTXLUHPHQW#

IRU#SURMHFW+V,#+WUDQVIHU#RI#ULJKWV#RI#ODQG#
RZQHUVKLS2UHVLGHQFH,1#

'# 1R#KRXVHV2UHVLGHQWV#LQ#DUHD#IRU#SURSRVHG#VLWH1#

5# (FRQRPLF#
$FWLYLWLHV#

/RVV#RI#EDVHV#IRU#HFRQRPLF#DFWLYLWLHV#
+H1J1/#ODQG,#DQG#HIIHFWV#RQ#WKHVH#
DFWLYLWLHV1#

&# /RVV#RI#DJULFXOWXUDO#ODQG>#HIIHFW#RQ#UHF\FOLQJ2VFDYHQJLQJ#
DFWLYLWLHV>#SURGXFWLRQ#DQG#VDOH#RI#FRPSRVW# #

6# 7UDIILF#DQG#
3XEOLF#
)DFLOLWLHV#

,PSDFWV#RQ#VFKRROV/#KRVSLWDOV/#HWF1#DQG#
WUDIILF#FRQGLWLRQV#+H1J1/#LQFUHDVHG#WUDIILF#
FRQJHVWLRQ2DFFLGHQWV,1#

'# $OPRVW#QR#LQFUHDVH#RI#WUDIILF#FRQJHVWLRQ2DFFLGHQWV#
EHFDXVH#WUDIILF#YROXPH#ZLOO#QRW#FKDQJH#VLQFH#WKH#
SURSRVHG#GLVSRVDO#VLWH#LV#ORFDWHG#QHLJKERXULQJ#WKH#
SUHVHQW#GLVSRVDO#VLWH# #

7# 'LYLVLRQ#RI#
&RPPXQLW\#

'LYLVLRQ#RI#&RPPXQLW\#JHRJUDSKLFDOO\#
GXH#WR#SURMHFW#ORFDWLRQ/#LQWHUUXSWLRQ#RI#
DUHD#WUDIILF/#HWF1#

'# 1R#FRPPXQLW\#LQ#SURSRVHG#DUHD1#

8# &XOWXUDO#
3URSHUW\#

'DPDJH#WR#RU#ORVV#RI#YDOXH#RI#FKXUFKHV/#
WHPSOHV/#DUFKDHRORJLFDO#UHPDLQV#RU#
RWKHU#FXOWXUDO#DVVHWV1#

'# 1R#FXOWXUDO#SURSHUW\#LQ#DUHD#DURXQG#ODQGILOO#VLWH1#

9# :DWHU#5LJKWV2#
$FFHVV#5LJKWV#

2EVWUXFWLRQ#RI#ILVKLQJ#ULJKWV/#ZDWHU#
ULJKWV#DQG#ULJKWV#RI#FRPPRQ#DFFHVV1#

'# 1R#ZDWHU2ILVKLQJ#ULJKWV#DIIHFWHG1#

:# 3XEOLF#+HDOWK# 'HWHULRUDWLRQ#RI#SXEOLF#KHDOWK#DQG#
VDQLWDU\#FRQGLWLRQV#GXH#WR#UHIXVH#
JHQHUDWLRQ#DQG#LQFUHDVH#LQ#
SDWKRJHQV2YHUPLQ1#
#

%# ,PSDFW#ZLOO#EH#VLJQLILFDQW#QHDU#ODQGILOO#VLWH#GXH#WR#UHIXVH#
GLVSRVDO>#GHWHULRUDWLRQ#LQ#DLU#DQG#ZDWHU#TXDOLW\#ZLOO#DOVR#
DIIHFW#SXEOLF#KHDOWK1#



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

# $4605;#

1R# (QYLURQPHQWDO#
,WHP# 'HVFULSWLRQ# (YDOXDWLRQ# 5HDVRQ#

;# :DVWH# *HQHUDWLRQ#RI#FRQVWUXFWLRQ#
ZDVWHV2GHEULV1#

'# $OPRVW#QR#FRQVWUXFWLRQ#ZDVWHV2GHEULV1#
#

<# +D]DUGV25LVNV# ,QFUHDVH#LQ#QDWXUDO#GLVDVWHUV#+H1J1/#
ODQGVOLGHV,#DQG#PDQ0PDGH#KD]DUGV#
+H1J1/#ODQGILOO#JDV#H[SORVLRQV/#UHIXVH#
ILUHV,1#

&# 3RVVLELOLW\#RI#QDWXUDO#GLVDVWHUV#+ODQGVOLGHV/#IORRGLQJ,#LV#
XQOLNHO\#WR#LQFUHDVH>#SRVVLELOLW\#RI#JDV#H[SORVLRQV1#

# # 1DWXUDO#(QYLURQPHQW# # #
43# 7RSRJUDSK\#

DQG#*HRORJ\#
&KDQJHV#RI#YDOXDEOH#WRSRJUDSK\#DQG#
JHRORJ\#GXH#WR#H[FDYDWLRQ/#FRQVWUXFWLRQ#
DQG2RU#ILOOLQJ#ZRUNV1#

&# 1R# YDOXDEOH# WRSRJUDSK\# DQG# JHRORJ\># FKDQJHV# RI#
WRSRJUDSK\#

44# 6RLO#(URVLRQ# 7RSVRLO#HURVLRQ#E\#UDLQIDOO#DIWHU#
HDUWKILOOLQJ#DQG#GHIRUHVWDWLRQ1#

'# 1R#IRUHVW#UHPRYHG#XQGHU#FRQVWUXFWLRQ#RQ#WKH#SURSRVHG#
VLWH#DQG#OLWWOH#SRVVLELOLW\#RI#HURVLRQ1# #

45# *URXQGZDWHU# &KDQJHV#LQ#JURXQGZDWHU#OHYHO#GXH#WR#
LQILOWUDWLRQ#RI#OHDFKDWH#DQG#UXQ0RII#IURP#
GLVSRVDO#VLWH1#

&# ,PSDFW#RQ#JURXQGZDWHU#OHYHO#LV#OLNHO\#WR#EH#VPDOO#EXW#
VKRXOG#EH#FRQVLGHUHG1#

46# +\GURORJLFDO#
6LWXDWLRQ#

&KDQJHV#LQ#ULYHU#GLVFKDUJH#DQG#ULYHUEHG#
FRQGLWLRQ#GXH#WR#LQIORZ#RI#UXQ0RII#DQG#
ODQGILOO1#

&# 6PDOO#,PSDFW#RQ#VXUIDFH#ZDWHU#UHVRXUFHV#LQ#YLFLQLW\#RI#
ODQGILOO1# #

47# &RDVWDO#=RQH# &RDVWDO#HURVLRQ#DQG#FKDQJHV#LQ#
YHJHWDWLRQ#GXH#WR#FRDVWDO#UHFODPDWLRQ#
DQG#FKDQJHV1#

'# 3URMHFW#ZLOO#QRW#LPSDFW#RQ#FRDVWDO#]RQH1#

48# )DXQD#DQG#
)ORUD#

2EVWUXFWLRQ#RI#EUHHGLQJ#DQG#H[WLQFWLRQ#
RI#VSHFLHV#GXH#WR#FKDQJHV#LQ#KDELWDW#
FRQGLWLRQV1#

&# ,QFUHDVH#LQ#YHUPLQ#PD\#WKUHDWHQ#IORUD#DQG#IDXQD1#

49# 0HWHRURORJ\# &KDQJHV#LQ#WHPSHUDWXUH/#UDLQIDOO/#ZLQG/#
HWF1#GXH#WR#ODUJH#VFDOH#ODQG#FKDQJHV#DQG#
EXLOGLQJ#FRQVWUXFWLRQ1#

'# 1RQH>#VFDOH#RI#ODQGILOO#LV#WRR#VPDOO#WR#SURGXFH#VXFK#
FKDQJHV1#

4:# /DQGVFDSH2#
$HVWKHWLFV#

&KDQJHV#LQ#WRSRJUDSK\#DQG#YHJHWDWLRQ#
GXH#WR#HDUWKZRUNV>#GHWHULRUDWLRQ#LQ#
HQYLURQPHQWDO#DHVWKHWLFV1#

%# 7KH#SURSRVHG#VLWH#FDQ#EH#VHHQ#IURP#VRPH#YLOODJHV>#
DIIHFWV#WKH#YLHZ#IURP#WKH#YLOODJHV#XQOHVV#VDQLWDU\#
PDQDJHPHQW#LV#FRQGXFWHG1#

# # 3ROOXWLRQ# # #
4;# $LU#3ROOXWLRQ# 3ROOXWLRQ#FDXVHG#E\#H[KDXVW2WR[LF#

JDVHV/#GXVW/#VPRNH/#IXPHV/#HWF1#IURP#
UHIXVH#FROOHFWLRQ#YHKLFOHV#DQG#WKH#
ODQGILOO#VLWH1#

&# /DQGILOO#JDVHV#+H1J1/#PHWKDQH,#ZLOO#EH#JHQHUDWHG>#
VPRNH2GXVW#PD\#EH#SUREOHPDWLF#HVSHFLDOO\#GXULQJ#GU\#
VHDVRQ>#LPSDFW#RI#IXPHV2H[KDXVW#JDVHV#IURP#UHIXVH#
FROOHFWLRQ#DQG#ODQGILOO#YHKLFOHV#VDPH#DV#SUHVHQW#+VPDOO,1#

4<# :DWHU#
3ROOXWLRQ#

3ROOXWLRQ#FDXVHG#E\#LQIORZ#RI#VDQG/#VLOW/#
OHDFKDWH#DQG#UXQ0RII#IURP#GLVSRVDO#VLWH#
LQWR#ULYHUV/#JURXQGZDWHU#DQG#VHD#QHDU#
ULYHU#GLVFKDUJHV1#

$# 'XH#SULPDULO\#WR#OHDFKDWH1#

53# 6RLO#
&RQWDPLQDWLRQ#

&RQWDPLQDWLRQ#RI#VRLO#E\#OHDNDJH#DQG#
GLIIXVLRQ#RI#DVK/#OHDFKDWH/#HWF1#

%# 'XH#SULPDULO\#WR#OHDFKDWH#DQG#KD]DUGRXV2WR[LF#
VXEVWDQFHV#LQ#PHGLFDO#ZDVWH1#

54# 1RLVH#DQG#
9LEUDWLRQ#

1RLVH#DQG#YLEUDWLRQ#JHQHUDWHG#E\#UHIXVH#
FROOHFWLRQ#YHKLFOHV#DQG#ODQGILOO#VLWH#
HTXLSPHQW1#

%# 'XH#WR#UHIXVH#FROOHFWLRQ#YHKLFOHV#DQG#KHDY\#ODQGILOO#VLWH#
HTXLSPHQW#+H1J1/#EXOOGR]HUV,1#

55# /DQG#
6XEVLGHQFH#

'HIRUPDWLRQ#RI#ODQG#DQG#ODQG#
VXEVLGHQFH#GXH#WR#GHFUHDVH#LQ#
JURXQGZDWHU#WDEOH1#

'# 1RQH#

56# 2IIHQVLYH#
2GRXU#

*HQHUDWLRQ#RI#RIIHQVLYH#RGRXU#IURP#
ODQGILOO#VLWH/#DVVRFLDWHG#WUHDWPHQW#
IDFLOLWLHV#DQG#GXULQJ#ZDVWH#
WUDQVSRUWDWLRQ1#

%# 2GRXU#GXH#WR#ODQGILOO#JDVHV/#UHIXVH#VPHOO/#OHDFKDWH#DQG#
FRPSRVW#ZLOO#EH#JHQHUDWHG#DW#ODQGILOO#VLWH1#

1RWH=# (YDOXDWLRQ# FDWHJRULHV=# $# 0# VHULRXV# LPSDFW# H[SHFWHG># %# 0# VRPH# LPSDFW# H[SHFWHG># &# 0# H[WHQW# RI# LPSDFW#
XQNQRZQ#+H[DPLQDWLRQ#QHHGHG># LPSDFWV#PD\#EHFRPH#FOHDU#DV#6WXG\#SURJUHVVHV,>#'#0#QR# LPSDFW#H[SHFWHG>#
(,$#QRW#QHFHVVDU\#

#

461716# &KDUDFWHULVWLFV#RI#6RFLR0HFRQRPLF/#3K\VLFDO0ELRORJLFDO#(QYLURQPHQW#
DQG#8VH#RI#1DWXUDO#5HVRXUFHV#

46171614# 6RFLDO#(QYLURQPHQW#
D1# (FRQRPLF#$FWLYLWLHV#

7KH#DLP#RI#WKLV#VWXG\#LV#WR#SURYLGH#HFRQRPLF#DQDO\VLV#IRU#WKH#$GDQD#DQG#0HUVLQ#ZDVWH#
PDQDJHPHQW# V\VWHPV1#0RUH#SDUWLFXODUO\/# LW# LV# DLPHG# WR# ILQG# HFRQRPLF#YDOXH# DGGHG/#
LQFOXGLQJ#HPSOR\PHQW/#DQG#EHQHILFLDULHV#DQG#ORVHUV#RI#WKH#3URMHFW1#



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

# $4605<#

'DWD#DUH#WDNHQ#IURP#³0DLQ#5HSRUW´1#3ULFH#DQG#TXDQWLW\#LQIRUPDWLRQ#ZHUH#FROOHFWHG#LQ#
2FWREHU# 4<<;1# 7KH# SULFH# LQIRUPDWLRQ# LV# FRQYHUWHG# WR# -XQH# 4<<<# E\# WKH# PHWKRG#
GHYHORSHG#EHORZ1#7KH#TXDQWLW\#GDWD#DUH#XVHG#DV#JLYHQ#LQ#WKH#5HSRUW1#

7KH#ILUVW#VWHS#ZDV#WR#FRQYHUW#SULFHV#WR#WKH#86#GROODU#YDOXHV#RI#2FWREHU#4<<;#DQG#-XQH#
4<<<1#7KLV#SURYLGHV#D#EDVH#IRU#FRPSDULVRQ#RI#SULFHV#LQ#2FWREHU#4<<;#DQG#-XQH#4<<<1#
)RU#VLPSOLFLW\/#D#FDOFXODWHG#UDWLR/#DV#³-XQH#4<<<#86#'2#2FWREHU#4<<;#86#' #4184´#LV#
XVHG1#2FWREHU#4<<;#SULFHV#DUH#PXOWLSOLHG#E\#WKLV#UDWLR1#

2FWREHU# 4<<;# SULFHV#ZHUH# FRQYHUWHG# WR# -XQH# 4<<<# SULFHV/# XVLQJ# 6WDWH# ,QVWLWXWH# RI#
6WDWLVWLFV¶# ³SULYDWH# VHFWRU# ZKROHVDOH# SULFH# LQGH[´# DV# WKH# VHFRQG# VWHS1# $# UDWLR# LV#
FDOFXODWHG#E\#³-XQH#4<<<#,QGH[2#2FWREHU#4<<;#,QGH[# #41645´1#2FWREHU#4<<;#SULFHV#
DUH#PXOWLSOLHG#E\#WKLV#UDWLR1# #

7KH#WKLUG#VWHS#ZDV#D#VLPSOH#DULWKPHWLF#DYHUDJH#RI#VWHS#4#DQG#VWHS#51#

7KHUH# DUH# PDLQO\# WKUHH# VWDJHV# LQ# ZDVWH# FROOHFWLRQ# LQ# $GDQD1# 7KH# ILUVW# VWDJH# LV#
SHUIRUPHG#E\#³VWUHHW#ZDVWH#SLFNHUV´1#7KHLU#QXPEHUV#DUH#HVWLPDWHG#DV#4831#3LFNHUV#XVH#
RQO\# WKHLU# ODERXUIRUFH# DQG# VLPSOH# SXVK# FDUWV# DQG# VDFN1# 7KH# HVWLPDWHG# DPRXQW# RI#
FROOHFWLRQ# LV# 48# WRQQHV2GD\1#3LFNHUV# VHOO#ZDVWH# WR# ³PLGGOHPHQ´1#7KHLU# QXPEHUV# DUH#
JLYHQ#4<# LQ#$GDQD# +IRU# WKRVH#ZKR#ZHUH# LQWHUYLHZHG,1#0LGGOHPHQ#VHOO#ZDVWH# WR# ILQDO#
XVHUV#DQG#WR#HDFK#RWKHU1#)LQDO#XVHUV#DUH#OLVWHQ#LQ#WKH#5HSRUW1#7KH#ILQDO#ZDVWH#FROOHFWLRQ#
VLWH# LV# WKH# ODVW# VWDJH# RI# ZDVWH# FROOHFWLRQ1# 6FDYHQJHUV# UHF\FOH# <# WRQQHV2GD\# LQ# WKH#
6RIXOX0#$GDQD#6LWH1#

6WUHHW# ZDVWH# SLFNHUV¶# ZDJH# LQFRPH# DQG# SURILW# DUH# FRQVLGHUHG# WRJHWKHU/# ZKLOH#
PLGGOHPHQ# DQG# ILQDO# VLWH# VFDYHQJHUV# HQMR\# IURP# SURILW1# ,W# LV# DVVXPHG# WKDW# QRQH# RI#
WKHVH#SHRSOH#SD\#DQ\#WD[/#UHQW/#HWF1#WR#SXEOLF#DXWKRULWLHV1# #

D14# 7KH#(FRQRPLF#$QDO\VLV#RI#WKH#$GDQD#:DVWH#0DQDJHPHQW#6\VWHP#

7DEOH#46044=#3ULFHV#&DOFXODWHG#IRU#6WUHHW#:DVWH#3LFNHUV#+DV#RI#-XQH#4<<</#
7/2.J,#

0DWHULDO# 3ULFH#

0HWDO# 47/443#
7LQ#FDQ# 47/443#
3ODVWLFV# 48/853#
3(7# 48/853#
6FUDS#FRSSHU# 565/;48#
$OXPLQLXP#FDQ# 565/;48#
%RWWOH#DQG#JODVV# 4:/96;#
3DSHU# 45/9<<#

#
7KH#QH[W#VWHS#LV#WR#HVWLPDWH#GDLO\#DQG#DQQXDO#LQFRPH#RI#VWUHHW#ZDVWH#SLFNHUV1#

#



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

# $46063#

7DEOH#46045=#(VWLPDWHG#,QFRPHV#RI#6WUHHW#:DVWH#3LFNHUV#+7/2GD\,#

0DWHULDO# ,QFRPH#

0HWDO# 73/<4</333#
3ODVWLFV# :7/7<9/333#
3DSHU# :;/:66/;33#
7RWDO# 4<8/<45/933#

#
$OWKRXJK#VWUHHW#ZDVWH#SLFNHUV#UHYHDOHG#WKDW#WKH\#ZRUN#VHYHQ#GD\V#D#ZHHN/#WKH#DQQXDO#
LQFRPH# LV#FDOFXODWHG#IRU#683#GD\V=#4<8/<45/933#;#683 #9;/89</743/3331#7KLV# LV# WKH#
WRWDO#YDOXH#DGGHG/#FUHDWHG#E\#VWUHHW#ZDVWH#SLFNHUV1#,W#LV#HVWLPDWHG#WKDW#483#SLFNHUV#H[LVW#
LQ# $GDQD/#PDNLQJ# DYHUDJH# DQQXDO# LQFRPH# SHU# SLFNHU# 78:/45</7331# 7//# DQG# GDLO\#
LQFRPH#416#PLOOLRQ#7/1#

0LGGOHPHQ#EX\#ZDVWH# IURP#SLFNHUV/#DQG#RFFDVLRQDOO\/# IURP#KRXVHKROGV/#DQG# VHOO# WR#
ILQDO#XVHUV1#7KH\#HQMR\#IURP#D#SURILW#PDUJLQ/#DV#FDOFXODWHG#EHORZ1#

7DEOH#46046=#3URILW#RI#0LGGOHPHQ#+DV#RI#-XQH#4<<</#7/2.J,#

0DWHULDO# 3URILW#

0HWDO# 6/4:8#
3ODVWLFV# 56/5;5#
3(7# 64/:7;#
$OXPLQLXP#FDQ# 89/773#
%RWWOH#DQG#JODVV# 8/<<:#
3DSHU# 44/<<7#
&DUGERDUG# :/388#

#
,W#LV#SRVVLEOH#WR#FDOFXODWH#GDLO\#DQG#DQQXDO#WRWDO#SURILW#RI#PLGGOHPHQ=#

7DEOH#46047=#3URILW#RI#0LGGOHPHQ#+7/2GD\,#

0DWHULDO# 3URILW#

0HWDO# 4</383/333#
3ODVWLFV# <6/45;/333#
3(7# 64/:7;/333#
$OXPLQLXP#FDQ# 446/5;3/333#
%RWWOH#DQG#JODVV# 8/<<:/333#
3DSHU# 476/464/333#
7RWDO# 73:/464/333#

#
7KH#WRWDO#DQQXDO#SURILW#RI#PLGGOHPHQ#LV#FDOFXODWHG#IRU#683#GD\V=#

73:/464/333#[#683 #475/7<8/;83/333#7/1#

7KH#VDPH#SURFHGXUH#LV#HPSOR\HG#IRU#WKH#6RIXOX#6LWH1#



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

# $46064#

7DEOH#46048=#3ULFHV#DW#WKH#6RIXOX#6LWH#+DV#RI#-XQH#4<<</#7/2.J,#

0DWHULDO# 3ULFHV#

0HWDO# 44/5;;#
3ODVWLFV# 78/;8;#
3(7# 7</6;8#
$OXPLQLXP#FDQ# 445/;;3#
*ODVV# :/:94#
&DUGERDUG# 49/<65#
%RQH# 54/498#

#
0RQWKO\#DQG#DQQXDO#LQFRPH#DW#WKH#6RIXOX#6LWH#LV#FDOFXODWHG#DV#IROORZV=#

7DEOH#46049=#0RQWKO\#,QFRPH#DW#WKH#6RIXOX#6LWH#+7/2PRQWK,#

0DWHULDO# ,QFRPH#

0HWDO# <36/373/333#
3ODVWLFV# 4/;67/653/333#
3(7# <;:/:33/333#
$OXPLQLXP#FDQ# 4/45;/;33/333#
*ODVV# 953/;;3/333#
&DUGERDUG# 83:/<93/333#
%RQH# 544/983/333#
7RWDO# 9/4<7/683/333#

#
7KH#DQQXDO#LQFRPH#DW#WKH#6RIXOX#6LWH#LV#FDOFXODWHG#DV#=#

9/4<7/683/333#[#45 #:7/665/533/333#7/1#

7KLV#LV#JURVV#LQFRPH1#7KHUH#DUH#930:3#ZRUNHUV#ZKR#ZRUN#UHJXODUO\#DW#WKH#6LWH1#(DFK#
RQH#UHFHLYHV#D#ZDJH#RI#6#PLOOLRQ#7/2GD\/#DQG#ZRUNV#9#GD\V#D#ZHHN1#7KHUHIRUH/#DQQXDO#
ZRUN#SHULRG#IRU#D#ZRUNHU#LV#646#GD\V1#7RWDO#ZDJH#ELOO#UHDFKHV#WR=# #

6/333/333#[#646#[#:3 #98/:63/333/333#7/1#

7KH# ³ELJ# ILYH# VFDYHQJHUV´# HQMR\# WRWDO# SURILW# RI# ;19# ELOOLRQ#7/2\HDU1# ,W# WXUQV# RXW# DQ#
DYHUDJH# RI# 41:# ELOOLRQ# 7/2\HDU# IRU# HDFK1# 7KLV# DPRXQW#ZRXOG# EH# DVVXPHG# D# ³ORZ´#
SURILW/#DVVXPLQJ/#³ILYH#ELJ#VFDYHQJHUV´#GR#KDYH#DOWHUQDWLYH#VRXUFH+V,#RI#LQFRPH/#H1J1/#
PLGGOHPHQ1#

7KH#WRWDO#YDOXH#DGGHG#RI#DOO#ZDVWH#PDQDJHPHQW#RSHUDWLRQ#LV>#

6WUHHW#ZDVWH#SLFNHUV# 9;18#ELOOLRQ#7/2\HDU/#

0LGGOHPHQ# 47518#ELOOLRQ#7/2\HDU/#

$W#6RIXOX#6LWH# ;19#ELOOLRQ#7/2\HDU/#

7RWDO# 54<19#ELOOLRQ#7/2\HDU1#



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

# $46065#

$GGLQJ#981:#ELOOLRQ#7/2\HDU#ZDJH#RI#6RIXOX/# WKH#JUDQG# WRWDO#ZRXOG#KDYH#EHHQ#5;816#
ELOOLRQ# 7/2\HDU1# )LQDOO\/# DSSUR[LPDWHO\# 483# VWUHHW# ZDVWH# SLFNHUV/# D# QXPEHU# RI#
PLGGOHPHQ/# DQG# SHUPDQHQWO\# HPSOR\HG# 930:3#ZRUNHUV# RI# 6RIXOX# 6LWH# DUH# WKH# WRWDO#
HPSOR\PHQW#RI#ZDVWH#PDQDJHPHQW#LQ#$GDQD1#

7KH#WRWDO#DPRXQW#RI#ZDVWH#FROOHFWHG#LQ#$GDQD#ZRXOG#EH#FDOFXODWHG#DV#VKRZQ#DW#7DEOH#
4604:1#

7DEOH#4604:=#7RWDO#:DVWH#&ROOHFWHG#LQ#$GDQD#+7RQ2\HDU,#

0DWHULDO# $PRXQW#

0HWDO# 6/453#
$OXPLQLXP#FDQ# ;73#
3ODVWLFV# 4/<53#
3(7# 933#
*ODVV#DQG#ERWWOH# 4/653#
3DSHU#DQG#FDUGERDUG# 7/9;3#
7RWDO# 45/7;3#

#
6/573#WRQQHV2\HDU#RI#WKH#WRWDO#LV#FROOHFWHG#DW#WKH#6RIXOX#6LWH#ZKLOH#WKH#UHPDLQLQJ#SDUW#
LV# IURP# WKH# FLW\1# ,W# LV# FDOFXODWHG# WKDW# VWUHHW# ZDVWH# SLFNHUV# FROOHFW# 48# WRQQHV2GD\/#
PLGGOHPHQ#FROOHFW#59#WRQQHV2GD\/#DQG#VFDYHQJHUV#FROOHFW#<#WRQQHV2GD\#DW#6RIXOX1#7KH#
WRWDO#GDLO\#ZDVWH#FROOHFWLRQ#LV#68#WRQQHV#DQG#LW#PDNHV#45#833#WRQQHV2\HDU1#6LQFH#7DEOH#
4604:#JLYHV#YHU\#FORVH#FRQFOXVLRQ/#LW#FRXOG#EH#DFFHSWHG#DV#HTXDO1#

7KH#EUHDNWKURXJK#RI#ZDVWH#DQG#7XUNLVK#DYHUDJH#YDOXHV#DUH#DV#IROORZV=#

0DWHULDO# $GDQD# 7XUNH\#
0HWDO# 58(# <(#
3ODVWLFV#DQG#3(7# 54(# 53(#
%RWWOH#DQG#JODVV# 44(# 49(#
3DSHU#DQG#FDUGERDUG# 68(# 79(#
$OXPLQLXP#FDQ# ;(# 12$#

6KRXOG# WKH# 6RIXOX# SURMHFW#ZHUH# FRPSOHWHG/# LW#ZRXOG# EH# DVVXPHG# WKDW# VWUHHW#ZDVWH#
SLFNHUV#DQG#PLGGOHPHQ#ZRXOG#QRW#EH#HIIHFWHG1#$FFRUGLQJ#WR#7DEOH#4604;/#ZDVWH0XVHU#
ILUPV#GHPDQG#</<93#WRQQHV2\HDU#SDSHU/#7/733#WRQQHV2\HDU#3(7/#DQG#5/5;3#WRQQHV2\HDU#
SODVWLFV1#6XSSO\#RI#ZDVWH#E\#VWUHHW#ZDVWH#SLFNHUV#DQG#PLGGOHPHQ#LV#VLJQLILFDQWO\#EHORZ#
WKHVH# DPRXQWV=# 7/9;3# WRQQHV2\HDU# SDSHU/# 933# WRQQHV2\HDU# 3(7/# 4/<53# WRQQHV2\HDU#
SODVWLFV1#,W#LV#SRVVLEOH#WR#FRQFOXGH#WKDW#WKHUH#DUH#HQRXJK#FDSDFLWLHV#IRU#ZDVWH#XWLOLVDWLRQ#
LQ#$GDQD/#EXW/#VXSSO\#IURP#$GDQD#LV#QRW#VXIILFLHQW1# #

D15# $Q#(FRQRPLF#(YDOXDWLRQ#RI#7KH#6RIXOX#6LWH#

7KHUH# DUH# VHYHUDO# YLOODJHV# LQ# WKH# YLFLQLW\# RI# WKH# 6RIXOX# 6LWH1# 7KH# H[LVWLQJ# ZDVWH#
GXPSLQJ#VLWH#FRYHUV#55#KD1#7KH#QHDUE\#DUHD#LV#VXLWDEOH#IRU#DJULFXOWXUH/#DQG/#VRPH#SDUWV#
DUH#DOVR#RSHQHG#WR#KRXVLQJ#FRQVWUXFWLRQ1#$V#IDU#DV#KRXVLQJ#FRQVWUXFWLRQ#LV#FRQFHUQHG/#
WKHVH#YLOODJHV#DUH#YHU\#FORVH#WR#WKH#$GDQD#0HWURSROLWDQ#$UHD/#DQG#WKHUHIRUH/#WKH#YDOXH#
RI#ODQG#LV#KLJK1#,W#LV#DV#ORZ#DV#4#PLOOLRQ#7/#SHU#VTXDUH#PHWHU#+DSSUR[LPDWHO\#'5/8,#LQ#
WKH#QHLJKERXUKRRG#RI#WKH#GXPSLQJ#VLWH/#EXW#DV#KLJK#DV#53#PLOOLRQ#7/#SHU#VTXDUH#PHWHU#



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

# $46066#

+DSSUR[LPDWHO\#'#83,#LQ#WKH#GLVWDQW#SODFHV#DZD\#IURP#WKH#GXPSLQJ#VLWH1#+RZHYHU/#LW#LV#
LPSRVVLEOH#WR#XVH#WKH#ODQG#IRU#KRXVLQJ#FRQVWUXFWLRQ#EHFDXVH#RI#VPRNH#RI#ODQGILOO#ILUHV#
DQG#RIIHQVLYH#RGRXU#IURP#WKH#GXPSLQJ#VLWH1#

7KH# FRPPRQ# DJULFXOWXUDO# SURGXFWV# DUH#ZKHDW# DQG# EDUOH\/# DORQJ#ZLWK# VRPH# DQLPDO#
KXVEDQGU\#DQG#RUFKDUGV1#7KH#SURSRVHG#SURMHFW#LV#JRLQJ#WR#FRYHU#DSSUR[LPDWHO\#:6#KD1#
6KRXOG# WKH#H[LVWLQJ#GXPSLQJ# VLWH#DQG#SURSRVHG#SURMHFW#DUH#FRQVLGHUHG# WRJHWKHU/# WKH#
WRWDO# VLWH# ZRXOG# EH# <8# KD1#0RVW# IDUPHUV# JURZ# ZKHDW# DQG# EDUOH\1# 7KH# IROORZLQJ#
FDOFXODWLRQ# LV# ZKHDW0HTXLYDOHQW1#:KHDW# SURGXFWLRQ# SHU# KHFWDUH# LV# DSSUR[LPDWHO\# 7#
WRQQHV1#)DUPJDWH#SULFH#RI#ZKHDW#SHU#WRQ#LV#83#PLOOLRQ#7/1#7KH#JUDLQ#ILHOG#DFFRXQWV#IRU#
83(#RI#WKH#DUHD1#7KHUHIRUH/#IDUPJDWH#YDOXH#LV#=#

7#WRQQHV#;#83/333/333#7/#;#:6#KD#;#318# #:16#ELOOLRQ#7/#
# +DSSUR[LPDWHO\#'#4;/583,#

#
E1# 3XEOLF#+HDOWK#

$#SXEOLF#KHDOWK#VXUYH\#KDV#EHHQ#FRQGXFWHG#WR#DVVHVV#WKH#RFFXUUHQFH#DQG#LQFLGHQFH#RI#
GLVHDVHV# DPRQJ# WKH# UHVLGHQWV# LQ# WKH# YLFLQLW\# RI# WKH# GLVSRVDO# VLWH# WR# SURYLGH# VRPH#
EDVHOLQH#KHDOWK#GDWD1#

7KH# VRXUFH# IRU# WKHVH# GDWD# DUH# FDVH# UHSRUWV# UHJDUGLQJ# WR# GLVHDVHV# ZLWK# RU# ZLWKRXW#
REOLJDWLRQ#RI#UHSRUWLQJ/#UHSRUWHG#QRW#RQO\#E\#DOO#ORFDO#KHDOWK#LQVWLWXWLRQV#OLNH#SULPDU\#
KHDOWK#FHQWUHV#DQG#KRVSLWDOV#VHUYLQJ#WKH#DUHD/#EXW#DOVR#E\#GLVWDQW#KHDOWK#LQVWLWXWLRQV#LQ#
FDVH#WKH\#KDYH#UHFHLYHG#SDWLHQWV#DPRQJ#WKH#UHVLGHQWV#OLYLQJ#LQ#WKH#VSHFLILHG#DUHD1# #

7DEOH#4604;=#3RSXODWLRQ#'LVWULEXWLRQ#RI#WKH#$UHD#DFFRUGLQJ#WR#WKH#<HDUV#
+0LG0DQQXDO#3RSXODWLRQ#LQ#WKH#6HUYLFH#$UHD#RI#6RIXOX#3ULPDU\#+HDOWK#&HQWUH,#

<HDUV# 0DOHV# )HPDOHV# 7RWDO#

4<<:# :/4;6# 9/;53# 47/336#
4<<;# :/<6<# :/:83# 48/9;<#

#
7KH#GDWD#UHJDUGLQJ#GLVHDVH#FDVHV#REVHUYHG#LQ# WKH#6RIXOX#3ULPDU\#+HDOWK#FHQWUH#$UHD#
VKRXOG#EH#ILOWHUHG#IRU#WKH#GLVHDVHV#WKDW#FDQ#EH#UHODWHG#WR#WKH#SUHVHQFH#RI#D#GLVSRVDO#VLWH#
VXFK# DV# HQWHULWLV/# VDOPRQHOORVLV/# KHSDWLWLV# $/# KHSDWLV# %/# DPRHELF# G\VHQWHU\# DQG#
VXVSLFLRXV#ELWHV1#7KH# ILUVW# # 8#GLVHDVHV#FDQ#EH# UHODWHG# WR# WKH#FRQWDPLQDWLRQ#RI#ZDWHU#
VRXUFHV# RU# ZDWHU# GLVWULEXWLRQ# V\VWHP# E\# VSHFLILF# FDXVDWLYH# DJHQWV/# EXW# VKRXOG# EH#
VXSSRUWHG# DQG# YHULILHG# E\# ELRORJLFDO# DQG# PLFURELRORJLFDO# DQDO\VLV# SURYLQJ# WKH#
SUHVHQFH#RI#LQIHFWLQJ#DJHQWV#LQ#WKH#ZDWHU1#

#



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

# $46067#

7DEOH#4604<=#5HSRUWHG#'LVHDVHV#'LVWULEXWLRQ#LQ#WKH#6HUYLFH#$UHD#RI#6RIXOX#
3ULPDU\#+HDOWK#&HQWUH#

<HDUV# 'LVHDVHV# &DVH#QXPEHUV#
$PRHELF#G\VHQWHU\# 4#4<<9#
(QWHULWLV# 8#
(QWHULWLV# 48#
6DOPRQHOORVLV# 5#
6XVSLFLRXV#ELWHV# 4#
$FXWH#XSSHU#UHVSLUDWRU\#WUDFW#LQIHFWLRQV# 456<#
$FXWH#VLQXVLWLV# # 43<#
$FXWH#ODU\QJLWLV# <;#
$FXWH#WRQVLOOLWLV# 78:#
$FXWH#EURQFKLWLV0EURFKLROLWLV# 679#
$FXWH#ODU\QJLWLV# 43#

4<<:#

'LDEHWHV# 6;#
(QWHULWLV# 56#
6DOPRQHOORVLV# 4#
6XVSLFLRXV#ELWHV# 5:#
$FXWH#XSSHU#UHVSLUDWRU\#WUDFW#LQIHFWLRQV# 6647#
$FXWH#VLQXVLWLV# # 473#
$FXWH#ODU\QJLWLV# 98#
$FXWH#WRQVLOOLWLV# 99:#
$FXWH#EURQFKLWLV0EURFKLROLWLV# 9::#
$PRHELF#G\VHQWHU\# ;#
+HSDWLWLV#%# 7#
7XEHUFXORVLV# 4#
&XWDQFRXV#/HLVKPDQLRVLV# 5#

4<<;#

+HSDWLWLV#$# 6#
+HSDWLWLV#$# 4#
6XVSLFLRXV#ELWHV# 9#
$FXWH#XSSHU#UHVSLUDWRU\#WUDFW#LQIHFWLRQV# 4585#
$FXWH#VLQXVLWLV# # 59#
$FXWH#ODU\QJLWLV# 66#
$FXWH#WRQVLOOLWLV# 538#
$FXWH#EURQFKLWLV0EURFKLROLWLV# 793#
0HDVOHV# 6#

4<<<#

'LDEHWHV# 8;#
#
:KHQ# ZH# FDOFXODWH# WKH# PRUELGLWLHV# RI# WKH# LQIHFWLRQ# FDVHV# +L1H1/# WKH# VWDQGDUGLVHG#
IUHTXHQFLHV#RI#WKH#GLVHDVHV#DFFRUGLQJ#WR#WKH#SRSXODWLRQ#LQ#WKH#DUHD,#/#LW#LV#REVHUYHG#WKDW#
WKH#PRUELGLWLHV#RI#HQWHULWLV/#KHSDWLWLV#$#DQG#DPRHELF#G\VHQWHU\# UHVXOWHG#DQ# LQFUHDVH1#
$V# ZH# GR# QRW# KDYH# V\VWHPDWLF# UHVXOWV# 0\HDUO\# RU# VHDVRQDO0# RI# ELRORJLFDO# DQG#
PLFURELRORJLFDO# DQDO\VLV# RI# WKH# ZDWHU# VRXUFHV# RU# GLVWULEXWLRQ# V\VWHP/# ZH# FDQQRW#
GLUHFWO\#UHODWH#WKHVH#ULVHV#WR#WKH#SUHVHQFH#RI#D#GLVSRVDO#VLWH#LQ#WKH#DUHD1#2QO\#WKH#ULVH#RI#
PRUELGLW\# UHJDUGLQJ#VXVSLFLRXV#ELWHV/#ZLWK#DULVH#RI#5718# WLPHV#RI#PRUELGLW\#EHWZHHQ#
WKH#\HDUV#4<<:#DQG#4<<;#FDQ#EH# UHODWHG# WR# WKH#SUHVHQFH#RI# WKH#GLVSRVDO#VLWH/#DV#VXFK#
SODFHV#DUH#YHU\#DGHTXDWH#IRU#VXUYLYDO#DQG#UHSURGXFWLRQ#RI#GRJV#DQG#FDWV# WKDW#IHHG#RQ#
ZDVWH#PDWHULDO#DEXQGDQWO\#SUHVHQW#LQ#VXFK#GLVSRVDO#VLWHV#+7DEOH#46053,1# #

#



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

# $46068#

7DEOH#46053=#7KH#0RUELGLW\#'LVWULEXWLRQ#RI#VRPH#,QIHFWLRQV#DW#6RIXOX#3ULPDU\#
+HDOWK#&HQWUH#$UHD#+ILJXUHV#LQ#SDUHQWKHVHV#DUH#FDVH#FRXQWV,#

0RUELGLW\#'LVWULEXWLRQ#RI#'LVHDVHV#+#3HU#WKRXVDQG#,#

<HDUV# (QWHULWLV# 6DOPRQHOORVLV# +HSDWLWLV#$# +HSDWLWLV#%# $PRHELF#'\VHQWHU\#
6XVSLFLRXV#
%LWHV# 3RSXODWLRQ#

4<<:# 413:#+48,# 3147#+5,# 3133#+3,# 3133#+3,# 3133#+3,# 313:#+4,# 47336#
4<<;# 417:#+56,# 3139#+4,# 314<#+6,# 3158#+7,# 3158#+7,# 41:5#+51:,# 489;<#
#
F1# +D]DUGV2#5LVNV#

-XGJLQJ#IURP#WKH#UHVXOW#RI#H[LVWLQJ#VLWXDWLRQ#VXUYH\/#LW#LV#FRQVLGHUHG#WKDW#WRSRJUDSKLF#
DQG# JHRORJLFDO# FRQGLWLRQ# LV# VWDEOH/# DQG# WKHUH# LV# QR# SUREDELOLW\# RI# ODQGVOLGH# LQ# WKH#
SURSRVHG#VLWH#EHFDXVH#WKH#WRSRJUDSKLFDO#IHDWXUHV#DUH#JHQWOH1#

7KHUH# LV# DQ# H[LVWLQJ# GXPSLQJ# VLWH# LQ# WKH# GLVSRVDO# VLWH1# 3UHVHQWO\# WKH#ZDVWH# LV# QRW#
FRYHUHG#ZLWK#VRLO#DQG#WKH#ODQGILOO#ILUHV#KDYH#EHHQ#RFFXUULQJ#DOO#WKH#\HDU#URXQG1#7KHUH#
PD\#EH#SRVVLELOLW\#RI#JDV#H[SORVLRQ1#

46171615# 1DWXUDO#(QYLURQPHQW#
D1# 7RSRJUDSK\#DQG#*HRORJ\#

7KH#SURSRVHG#DUHD#LV#VLWXDWHG#LQ#WKH#0HGLWHUUDQHDQ#6HD#5HJLRQ/#VRXWKHUQ#7XUNH\1#,W#LV#
DERXW# 58# NP# QRUWK0HDVW# RI#$GDQD# FLW\/# DGMDFHQW# WR# WKH# ROG#.R]DQ#5RDG/# NQRZQ# DV#
³6RIXOX#:DVWH#'DPSLQJ#$UHD´#+)LJXUH#4604<,1#7KH#DUHD#LV#IDLUO\#IODW1#7KH#HOHYDWLRQ/#
JHQHUDOO\#GHFUHDVHV# IURP#QRUWK# WR#VRXWK# LQ#DFFRUGDQFH#ZLWK#JHRORJLFDO# IHDWXUHV1#7KH#
DUHD#FRQVLVWV#HQWLUHO\#RI# WKH#&HQR]RLF# IRUPDWLRQV1# ,Q# WKH#DUHD/# WKH#0LRFHQH03OLRFHQH#
VHTXHQFH#FRQVLVWLQJ#PDLQO\#RI#VDQGVWRQH0FOD\VWRQH#DQG#VDQGVWRQH#DOWHUQDWLRQV#QDPHG#
DV# +DQGHUH# IRUPDWLRQ# ZLGHO\# XQGHUOLH/# DQG# WKH# 4XDWHUQDU\# 7HUUDFH# &RQJORPHUDWH#
SDUWLDOO\# DQG#XQFRQIRUPDEO\#RYHUOLHV# WKHVH# IRUPDWLRQV1#7KH# IRUPDWLRQV#GLS# WRZDUGV#
WKH#$GDQD#EDVLQ#ZKLFK# LV# ILOOHG#ZLWK#DOOXYLXP/# LQYROYLQJ#PDQ\#RI#$GDQD*V#GULQNLQJ#
ZDWHU#DTXLIHUV1#

D14# )RUPDWLRQV#RI#0LRFHQH03OLRFHQH#$JH#

+DQGHUH#)RUPDWLRQ#+7K,#

6FKPLGW# +4<94,# GHILQHG# WKH# XSSHU# XQLW# RI# WKH#/DWH#0LRFHQH0#3OLRFHQH# DJHG#$GDQD#
*URXSV#DV#+DQGHUH#IRUPDWLRQ#+)LJXUH#46053,1#7KH#IRUPDWLRQ#FURSV#RXW#WR#WKH#QRUWK#RI#
$GDQD1# ,W#GLVSOD\V#D# IO\VK# OLNH#FKDUDFWHU#ZLWK#DOWHUQDWLQJ#FOD\VWRQH#DQG#VDQGVWRQH# LQ#
PDQ\# ORFDWLRQV1# $FFRUGLQJ# WR# *RNFHQ# DQG# *XUEX]# +4<;8,# +DQGHUH# IRUPDWLRQ# LV#
FKDUDFWHULVHG#E\#IOXYLDO#FURVV0EHGGHG#SRO\JHQHWLF#FRQWLQHQWDO#FRQJORPHUDWHV/#JUDYHO\#
VDQGVWRQH/# VLOWVWRQH# DQG#PXGVWRQH1# ,WV# DJH# LV# HVWLPDWHG# DV# 3OLRFHQH# EDVHG# RQ# WKH#
2VWUDFRGV#DQG#)RUDPLQLIHUD#IRVVLOV#LW#FRQWDLQV1#

+DQGHUH#IRUPDWLRQ#FURSV#DUH#ERXQGHG#E\#WHUUDFH#FRQJORPHUDWHV#RI#SODLQ#WRZDUGV#HDVW#
IURP#%DOFDOL#DQG#0HQHNVH#YLOODJHV1#$W#WKH#VRXWK#RI#WKLV#ERXQGDU\#WKH#XQLW#FURSV#RXW#LQ#
VWUHDP#EHGV#DURXQG#&LQDUOL/#$NNX\X/#6RIXOX/#%H\FHOL/#DQG#%XUXN#WRZQV1# #

#

#







7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
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# $4606;#

,W# LV#PDGH# XS# RI# FRQJORPHUDWH/# JUDYHO\# VDQGVWRQH/# VLOWVWRQH/#PXGVWRQH/# OHQVHV# DQG#
OD\HUV#RI#J\SVXP#DQG# # DQK\GULWH#DUH#DOVR#HQFRXQWHUHG# LQ#+DQGHUH# IRUPDWLRQ#DURXQG#
ZHVW#RI#WKH#6H\KDQ#'DP#/DNH1#:HVW#RI#WKH#VWXG\#DUHD/#WKH#VHTXHQFH#VWDUWV#ZLWK#JUH\#
FRORXUHG/# OHQV0OLNH# JHRPHWU\/# FURVV# EHGGHG# FRDUVH# VL]HG# FRQJORPHUDWH# DQG# JUDYHO\#
VDQGVWRQH1#%HORZ#WKDW/#WKH#0HPLVOL#PHPEHUV#RI#WKH#.X]JXQ#IRUPDWLRQ#LV#REVHUYHG1#

$URXQG# WKH#QRUWKZHVW#RI# WKH#8QLYHUVLW\# FDPSXV/# WKH#+DQGHUH# IRUPDWLRQ# VWDUWV#ZLWK#
VLOWVWRQH0PXGVWRQH# DOWHUQDWLRQV/# IURP# WKH# ZDWHU# OHYHO# RI# 'DP# ODNH# DQG# SDVVHV# WR#
PXGVWRQH# XSZDUGV1# ,W# LV# IROORZHG# E\# VLOWVWRQH# FRQVLVWLQJ# RI# WKLQ# VDQGVWRQH# EDQGV1#
7RZDUGV# XSSHU# SDUW# RI# WKH# VHTXHQFH/# WKH# IRUPDWLRQ# FRQWLQXHV# ZLWK# FRQJORPHUDWH#
ZKRVH#JUDYHOV#FRPSULVH#OLPHVWRQH/#RSKLROLWH/#TXDUWV#DQG#UDGLRODULWH1#7KH#FRQJORPHUDWH#
FHPHQWHG# E\# VDQG# PDWUL[# LV# PHGLXP0EDG# VRUWHG# DQG# LV# FURVV# EHGGHG1# &RDUVH#
VDQGVWRQH/# VLOWVWRQH0PXGVWRQH#DOWHUQDWLRQV# OLH#RQ# WKH#FRQJORPHUDWH# +.DUDNDV/# 4<<:,1#
0XGVWRQH#FRPSULVHV#YHU\#ILQH#OD\HUV#RI#VLOWVWRQH/#DQG#KDV#SDUDOOHO#ODPLQDWLRQV1# #

+DQGHUH#IRUPDWLRQ#FRPSULVHV#VHYHUDO#OLWKRORJLFDO#XQLWV#RI#VKDOORZ#PDULQH/#IOXYLDO#DQG#
ODFXVWULQH#HQYLURQPHQWV/#IURP# WKH#ERWWRP# WR# WKH# WRS#RI# WKH#VHTXHQFH#UHVSHFWLYHO\1# ,Q#
$GDQD# %DVLQ/# WKH# IRUPDWLRQ# ZKLFK# LV# REVHUYHG# RQ# WKH# 0HPLVOL# IRUPDWLRQ# DV#
WUDQVLWLRQDO#DW# WKH#EDVH# LV#RYHUODLQ#E\# WHUUDFH# FRQJORPHUDWHV1#$OOXYLXP#GHSRVLWV# DUH#
DOVR#REVHUYHG#LQ#VRPH#SODFHV1# #

D15# 5RFNV#RI#4XDWHUQDU\#$JH#

,Q#WKH#VWXG\#DUHD/#4XDWHUQDU\#LV#UHSUHVHQWHG#E\#WHUUDFH#FRQJORPHUDWHV/#FDOLFKH/#ROG#DQG#
\RXQJ#DOOXYLXP#+)LJXUH#46053,1#

7HUUDFH#&RQJORPHUDWHV#+4W,#

7ZR#WHUUDFH#PDWHULDOV#LQ#$GDQD#EDVLQ#DUH#REVHUYHG#DW#WKH#EDVH1#$PRQJ#WKHVH/#WKH#ILUVW#
RQH# UHVWV#RQ# WKH#+DQGHUH# IRUPDWLRQ# LQ# WKH# VRXWK#RI# WKH#EDVLQ#DQG# LV#FRYHUHG#E\# WKH#
ROG0\RXQJ# DOOXYLXP# WRZDUGV# WKH# VRXWK1#7KH\#GLVSOD\# FDOLFKH0OLNH# FKDUDFWHU# LQ# VRPH#
SODFHV/# VR# WKH\# FDQQRW# EH# GLVWLQJXLVKHG# DV# GLIIHUHQW# GHSRVLWLRQV1# 7KH# DUHDV# RI#
WHUUDFH0FDOLFKH#DOWHUQDWLRQV#DUH#VKRZQ#DV#4W#V\PEROV#LQ#WKH#PDS#+)LJXUH#46053,1#

7KH#RWKHU#FURSV#RXW#DORQJ# WKH# ULYHU#EHG# +&DNLW/#(JOHQFH/#6H\KDQ,# IURP#ZHVW# WR#HDVW1#
7KH\# DUH# VLWXDWHG# DW# WKH# 6H\KDQ# ULYHU# EHG# GRZQVWUHDP# IURP# WKH# GDP1# 7KH\# DUH#
FRPSRVHG# RI# FDUERQDWH# FHPHQWHG# FRQJORPHUDWHV# ZKRVH# JUDYHOV# DUH# PDGH# XS# RI#
OLPHVWRQH/#TXDUW]LWH#DQG#VHUSDQWLQLWH1#*UDYHOV#DUH#WUDQVSRUWHG#E\#6H\KDQ#ULYHU1# #

$URXQG#%DOFDOL/#WKH#XQLW#LV#FRDUVH#JUDLQHG/#EURZQLVK0#JUH\LVK#FRORXUHG/#FURVV0EHGGHG#
DQG#EDG#VRUWHG1#,W#KDV#VDQGVWRQH#OD\HUV#DQG# # JUDYHO\#VDQGVWRQH#OHQVHV1#

&DOLFKH#

,W#FURSV#RXW#DW#WKH#QRUWK#RI#$GDQD#3ODLQ/#DORQJ#D#EHOW#H[WHQGLQJ#HDVW0ZHVW#EHWZHHQ#WKH#
1HRJHQH#)RUPDWLRQV#DQG# WKH#DOOXYLXP1#2FFXUUHQFH#RI#FDOLFKH#KDV# WDNHQ#SODFH#DW# WKH#
FRQWDFW#RI#+DQGHUH#IRUPDWLRQ#DQG#DOOXYLXP1#,W#SDUWLDOO\#FRYHUV#WKH#3OLRFHQH00LRFHQH#
VHULHV1#

7KH#FDOLFKH#LV#KLJKO\#FDOFDUHRXV#DQG#LV#PDGH#XS#RI#DOOXYLXP#FHPHQWHG#E\#FDUERQDWHV1#
/RFDOO\/# WKH\# FRPSULVH# JUDYHOV# DQG# FOD\># WKH\# DUH# IHG# E\# VXUIDFH# IORZ1# ,W# LV# D#
FRQWLQHQWDO#IRUPDWLRQ#DQG#FRYHUV#WKH#3OHLVWRFHQH#WHUUDFHV1#



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

# $4606<#

'HSRVLWLRQ# RI# FDOLFKH# LV# RULJLQDWHG# E\# WKH# HPHUJHQFH# RI# WKH# JURXQG#ZDWHU# RI# KLJK#
EL0FDUERQDWH#FRQFHQWUDWLRQV#WKURXJK#IUDFWXUHV#DQG#MRLQWV#LQ#IRUPDWLRQV1# #

$OOXYLXP#+4DO,#

$OOXYLXP#LV#REVHUYHG#LQ#WKH#VRXWK#RI#WKH#6H\KDQ#'LYHUVLRQ#'DP1#,W#FRYHUV#ZLGH#DUHDV#
LQ# WKH# VRXWK#RI# VWXG\# DUHD1# ,W# LV# FRPSRVHG#RI# FRDUVH# VDQG/# VLOW# DQG# FOD\# LQ# WKH# DUHD#
EHWZHHQ#WKH#6H\KDQ#ULYHU#DQG#,QFLUOLN#YLOODJH1#+RZHYHU/#LW#FRPSULVHV#FRPPRQ#OD\HUV#
RI#JUDYHOV1#,Q#$GDQD#%DVLQ/#WKHUH#DUH#ROG#DQG#\RXQJ#DOOXYLXP1#2OG#DOOXYLXP#LV#FRYHUHG#
E\#RUJDQLF#VRLOV1#<RXQJ#DOOXYLXP#LV#IRUPHG#E\#EDG0VRUWHG#JUDYHO/#VDQG/#VLOW#DQG#FOD\/#
DQG#LW#LV#VLWXDWHG#LQ#ULYHU#EHGV1#

E1# *URXQG#:DWHU#

E14# :DWHU#%HDULQJ#)RUPDWLRQ#+$TXLIHUV,#

,Q# WKH# UHJLRQ/# WKH# JURXQG# ZDWHU# RFFXUV# ZLWKLQ# WKH# IRUPDWLRQ# RI# FRQJORPHUDWHV1#
&RQJORPHUDWH#RXWFURSV#DSSHDU#LQ#OD\HUV#RI#YDU\LQJ#WKLFNQHVVHV#LQWHUEHGGHG#ZLWK#FOD\/#
VDQG# DQG# JUDYHO1# 7KH# GHSRVLWLRQV# DUH# JHQHUDOO\# ILVVXUHG# WKXV# DFTXLULQJ# DTXLIHU#
FKDUDFWHULVWLFV/# EXW# WKH# GHJUHH# RI# ILVVXULQJ# GHFUHDVHV# LQ# WKH# SURSRVHG# DUHD1# 7KH#
GULQNLQJ#ZDWHU#VXSSO\#RI# WKH#$GDQD#FLW\# LV#SURYLGHG#E\#ERUHKROHV# LQ# WKLV#SDUW#RI# WKH#
DTXLIHU1# #

,Q#WKH#SURSRVHG#DUHD#WKHUH#LV#QR#JRRG#DTXLIHU#XWLOLVHG#IRU#GRPHVWLF#SXUSRVHV1#+RZHYHU/#
WKLV#UHJLRQ#LV#D#FDWFKPHQW#DUHD#IRU#DOOXYLXP#ZKLFK# LQFOXGHV#PDQ\#DTXLIHUV# LQ#$GDQD#
3ODLQ1#

7KH#JURXQG#ZDWHU# LV# REVHUYHG# LQ# VRPH# H[LVWLQJ#ZHOOV/# EXW# WKH\# DUH# SUREDEO\# EHLQJ#
UHFKDUJHG#E\# WKH# ODQGILOO#DQG#E\# VXUIDFH# IORZ1#*URXQG#ZDWHU# OHYHOV# LQ#ERWK#H[LVWLQJ#
ZHOOV# DQG#SLH]RPHWULF#ZHOOV# DUH#PHDVXUHG#RQFH# D#PRQWK1#7KH# YDOXHV# DUH# VKRZQ# LQ#
7DEOH#460541#

7DEOH#46054=#*URXQG#:DWHU#/HYHO#LQ#([LVWLQJ#:HOOV#DQG#%RUHKROHV#

:HOO#QXPEHU# :DWHUWDEOH#'HSWK#
)URP#6XUIDFH#+P,#

:DWHUWDEOH#+HLJKW#)URP#
'DWXP#+P,# #

([LV1#:HOO#4+6RIXOX#9LOODJH,# 63168# 9<198#
([LV1#:HOO#5#+&URS#)LHOG,# 61#39# <41<7#
([LV1#:HOO#6#+)DUP#HQWUDQFH,# :143# <51<#
%RUHKROH#4+/HDFKDWH#SRQG,# ;1<3# <414#
%RUHKROH#5#+/DQGILOO,# 5193# <:17#
%RUHKROH#6#+/DQGILOO/#+LOO,# 4153# 45617#
#
7KH# GHSWK# WR# WKH# JURXQG# ZDWHU# WDEOH# LQFUHDVHV# WRZDUG# VRXWK# GXH# WR# WRSRJUDSKLF#
HOHYDWLRQ#DQG#WR#WKH#SUHVHQFH#RI#FOD\#OD\HUV#DQG#JURXQG#ZDWHU#IORZV#IURP#QRUWK0HDVW#WR#
VRXWK0ZHVW1# #

7KH# WUDQVPLVVLELOLW\#YDOXHV#UDQJH#EHWZHHQ#83305333#P
6
2GD\2P# LQ# WKH#SURSRVHG#DUHD1#

7KH# FRQJORPHUDWHV# KDV# WKH# KLJKHVW# WUDQVPLVVLELOLW\# YDOXHV1# 7KH# KLJKHVW# VWRUDJH#
FRHIILFLHQW# YDOXHV# DUH# UHDFKHG# LQ# WKH# DUHD# RQ# ERWK# VLGHV# RI# 6H\KDQ# ULYHU# +.XUWWDV/#
4<;;,1# #



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

# $46073#

+\GUDXOLF# FRQGXFWLYLW\# +SHUPHDELOLW\,# YDOXHV# DUH# 314043#P2GD\1# 7KHVH# IRUPDWLRQV/#
FRQJORPHUDWH/# DUH# SHUPHDEOH# IRU# JURXQG# ZDWHU1# +RZHYHU/# DFFRUGLQJ# WR# WKH#
JHRHOHFWULFDO# VWXGLHV/# FOD\# DQG#PDUO# OD\HUV# LQ# WKH# DUHD#ZKLFK# LV# REVHUYHG# DIWHU# 4#P# #
EHORZ#WKH#VXUIDFH/#KDYH#ORZ#K\GUDXOLF#FRQGXFWLYLW\#YDOXHV#VXFK#DV#4307#P2GD\1# #

E15# %RUHKROHV#

$#WRWDO#QXPEHU#RI#WKUHH#ERUHKROHV#ZHUH#GULOOHG#DW#WKH#FRQVWUXFWLRQ#VLWH1#%RUHKROH#ORJV#
DUH#SUHVHQWHG#LQ#)LJXUH#460541#,QIRUPDWLRQ#DERXW#ERUHKROH#ORJV#DUH#SUHVHQWHG#EHORZ=# #

%RUHKROH#1R=# %4#

$LP=# 5HVHDUFK#
'HSWK=# 48178P#
6WDWLF#/HYHO=# ;1<3P#
/LWKRORJ\=# 313305153#P#&RYHU#VRLO#
# 515305173#P#&OD\#ZLWK#JUDYHO#
# 71730;1:3#P#&OD\#
# ;1:3048178#P#0DUO#

%RUHKROH#1R=# %5#

$LP=# #5HVHDUFK#
'HSWK=# #48178P#
6WDWLF#/HYHO=# 5133#P#
/LWKRORJ\=# 313304176#P#&OD\#ZLWK#JUDYHO#
# #4176081:3#P#&OD\#ZLWK#VRPH#VLOW#
# #81:30;1<3#P#&OD\#
# #;1<3048178#P#0DUO#

%RUHKROH#1R=# %6#

$LP=# 5HVHDUFK#
'HSWK=# 53148P#
6WDWLF#/HYHO=# 5148P#
/LWKRORJ\=# 313309133#P#6ROLG/#EURZQ/#ZKLWH#\HOORZ#VLOW\#FOD\#
# 91330;1<3#P#&OD\#ZLWK#ILQH#JUDYHO#DQG#VDQG#
# ;1<3045133#P#9HU\#GHQVLILHG/#EURZQ/#VDQG\#JUDYHO# #

# # # 45133053148#P#%URZQ/#ILQH#JUDYHO#FRQVLVWHQW#VDQG\#FOD\#





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

# $46075#

([WHQVLRQ# RI# IRUPDWLRQ# EHORZ# WKH# JURXQG# LV# VKRZQ# LQ# )LJXUH# 46055# DFFRUGLQJ# WR#
JHRHOHFWULFDO# PHDVXUHPHQWV# DQG# ZHOO# ORJV1# 7KH# OLWKRORJLF# DQG# VRPH# HQJLQHHULQJ#
SURSHUWLHV# RI# VRLO# KDYH# EHHQ# GHWHUPLQHG# IURP# YLVXDO# LQVSHFWLRQ# DQG# VWDQGDUG#
SHQHWUDWLRQ# WHVWV# +637,# GRQH# LQ# WKH# ERUHKROHV1# 6RLO# VDPSOHV# ZHUH# FROOHFWHG# IRU#
ODERUDWRU\# WHVWLQJ# IURP# WKH#ERULQJV#DQG# ILOO#PDWHULDO#QHDUE\#VRLO#SLWV# WR# WKH#VLWH1#7KH#
VDPSOHV# ZHUH# VXEMHFWHG# WR# QHFHVVDU\# WHVWV# LQ# WKH# VRLO# PHFKDQLFV# ODERUDWRU\1# 7KH#
ODERUDWRU\# WHVW# UHVXOWV#DUH#JLYHQ# LQ#7DEOH# 460551#7KH#YDOXHV#RI#K\GUDXOLF#FRHIILFLHQW#
+SHUPHDELOLW\,#ZHUH#GHWHUPLQHG#DQG#JLYHQ#LQ#7DEOH#460561#

7DEOH#46055=#7KH#/DERUDWRU\#7HVW#5HVXOWV#

/DERUDWRU\#7HVW# %RUHKROHV# )LOO#PDWHULDO#

0RLVWXUH#FRQWHQW# :Q#+(,# 8076# 6180571<#
%XON#GHQVLW\# δQ

#WRQ2P
6
# 41:3041<;# 4195041;:#

8QLW#ZHLJKWV# δV#WRQ2P
6
# 5198051:5# 518:051:5#

# :O#+(,#
&RQVLVWHQF\#OLPLWV#
# :S#+(,#

7;#0#88#
#

5705:#

0#
#
0#

#

7DEOH#46056=#7KH#9DOXHV#RI#+\GUDXOLF#&RHIILFLHQW#+SHUPHDELOLW\,0N#+FP2VHF,#

%RUHKROH#1R# %4# %4# %5# %5#

'HSWK#+P,# :1830:1<8# 461830461<8# 71830913# 461830461<8#
.#+FP2VHF,# 6184[43

0:
# ;153[43

0;
# 9155[43

0:
# 4193[43

0:
#

#
#





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

# $46077#

+\GUDXOLF#FRQGXFWLYLW\#FRHIILFLHQW#RI#FOD\H\# VRLO#ZHUH# IRXQG# LQ# WKH#RUGHU#RI# 4[430:#
FP2VHF#DFFRUGLQJ#WR#WKH#FRPSDFWLRQ#WHVW1#$V#VHHQ#IURP#WKH#7DEOH#46056/#WKH#YDOXH#RI#
K\GUDXOLF#FRQGXFWLYLW\#+SHUPHDELOLW\,#LV#VPDOO#HQRXJK1#

)URP# WKH# VLHYH# DQG# K\GURPHWHU# DQDO\VHV# LW# KDV# EHHQ# IRXQG# WKDW# WKH# ERUHKROH# VRLO#
VDPSOHV#+IURP#ERUHKROH4/#ERUHKROH5,#FRQVLVW#RI#PDLQO\#FOD\#DQG#VLOW#VL]H#ILQH#PDWHULDOV#
+RYHU#<8(,#DQG#JUDYHO0VDQG#VL]H#FRDUVH#PDWHULDOV#DUH#OHVV#WKDQ#DERXW#6(1#%XW#WKH#VRLO#
VDPSOH#WDNHQ#IRUP#ERUHKROH#6#EHWZHHQ#43183P0431<8P#DSSHDUHG#WR#EH#GLIIHUHQW#IURP#
RWKHU#UHVXOWV#VLQFH#LW#FRQVLVWV#PDLQO\#FRDUVH#PDWHULDOV#+DERXW#433(,1# #

7KH#VRLO#W\SH#DW#WKH#VLWH#/#H[FHSW#JUDQXODU#VRLO#OD\HU#+ERUHKROH6,>#ZDV#%PHGLXP#WR#ORZ#
SODVWLFLW\# LQRUJDQLF# VLOW\# FOD\# +ZLWK# WKH# JURXS# V\PERO#&/0&+,1#&OD\# DQG# FHPHQWHG#
FOD\#VWRQH#OD\HU#ZLWK#FDOFDUHRXV#DUH#REVHUYHG#EHORZ# WKHVH#VRLOV1#,W# LV#NQRZQ# WKDW# WKH#
SHUPHDELOLW\#RI#WKHVH#W\SH#RI#VRLOV#DUH#YHU\#ORZ1#

F1# +\GURORJLFDO#6LWXDWLRQ#

,Q#WKH#SURSRVHG#DUHD/#WKHUH#DUH#QR#VLJQLILFDQW#VXUIDFH#ZDWHUV#OLNH#ODNH/#ULYHU/#ZHWODQGV#
ZKLFK#DUH#ZHW#HYHU\#VHDVRQ1#

F14# 6WUHDPV#

6XUIDFH#ZDWHU#LV#REVHUYHG#DV#VPDOO#IORZV#LQ#EHG#RI#WKH#FUHHNV#LQ#WKH#VWXG\#DUHD#+)LJXUH#
46056,1#&UHHNV#PDLQO\#IORZ#LQ#WKH#QRUWK0VRXWK#GLUHFWLRQ#DFFRUGLQJ#WR#WKH#WRSRJUDSKLF#
HOHYDWLRQV1#6XUIDFH#ZDWHU#IORZV#DUH#PHDVXUHG#LQ#WKH#DUHD#DQG#WKH#UHVXOWV#DUH#VKRZQ#LQ#
7DEOH#460571#)LUVWO\/#WKHUH#LV#RQH#VPDOO#FUHHN/#SRVVLEO\/#UHFKDUJHG#E\#WKH#ODQGILOO#DQG#
LWV#IORZ#UDWH#LV#PHDVXUHG#DV#6#/2VHF1#,Q#WKH#VRXWK/#WKLV#FUHHN#PHHWV#ZLWK#D#IUHVK#ZDWHU#
VWUHDP/#IORZV#DURXQG#WKH#GXPSLQJ#VLWH1#7KLV#VWUHDP#KDV#43#/2VHF#PHDVXUHG#IORZ#UDWH1#
,Q# GRZQVWUHDP/# DIWHU#PHHWLQJ# SRLQW/# IORZ# UDWH# LV#PHDVXUHG# DV# 46#/2VHF1#$OO# FUHHNV#
PHHW#WRJHWKHU#LQ#WKH#VRXWK#DQG#IORZ#LQWR#6H\KDQ#5LYHU#WKURXJK#6DULFDP#5LYHU1# #

#





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

# $46079#

7DEOH#46057=#)ORZ#5DWH#9DOXHV#0HDVXUHG#LQ#6XUIDFH#)ORZV#

/RFDWLRQ# )ORZ#UDWH#+O2V,#

/HDFKDWH#&UHHN# 6#
)UHVK#:DWHU#&UHHN# 43#
0HHWLQJ#SRLQW#+GRZQ#VWUHDP,# 46#

#
F15# 6SULQJV#

7KHUH# LV#QR#VSULQJ# LQ# WKH#DUHD/#EXW#VRPH#ZDWHU# OHDNDJH# WDNHV#SODFH# LQ#VRPH#GLVWULFWV#
DURXQG#WKH#GXPSLQJ#VLWH1#

F16# /DNHV#

7KHUH#LV#QR#VLJQLILFDQW#QDWXUDO#ODNH1#2QO\#YHU\#VKDOORZ#ZDWHUV#OLNH#VPDOO#ODNHV#ZKLFK#
DUH#IRUPHG#E\#OHDNDJH#ZDWHU#IURP#VDQG\#DQG#JUDYHO\#OD\HUV#DUH#REVHUYHG1#7KLV#OHDNDJH#
ZDWHU#DFFXPXODWHV#RQ#LPSHUPHDEOH#FOD\#OD\HUV1#,W#LV#WKRXJKW#WKDW#WKHVH#ODNHV#IRUP#RQO\#
LQ#ZLQWHU#WLPH1#,W#GULHV#LQ#ODWH#VSULQJ#LI#LW#LV#QRW#UHFKDUJHG#E\#GXPSLQJ#VLWH1# #

G1# )DXQD#DQG#)ORUD#

G14# )DXQD#

)DXQD#RI#WKH#DUHD#ZDV#FODVVLILHG#LQ#ILYH#JURXSV#+PDPPDOV/#ELUGV/#UHSWLOHV/#DPSKLELDQV#
DQG# LQVHFWV,#DQG# LQYHVWLJDWLRQ# WRRN#SODFH# LQ# DQG# DURXQG#ZDVWH#GXPSLQJ# VLWH1#)DXQD#
HOHPHQWV#GLYLGHG#LQWR#WZR#JURXSV#DV#VLWH#GHSHQGHQW#VSHFLHV#DQG#VSHFLHV#ZKLFK#LQKDELW#
LQ# WKH# VLWH#EXW#DUH#QRW# VWULFWO\#GHSHQGHQW1#$FFRUGLQJ# WR# WKLV# UHVHDUFK# ;#PDPPDO/# 5<#
ELUG/#<#UHSWLOH#DQG#6#DPSKLELDQ#VSHFLHV#ZHUH#LGHQWLILHG#LQ#WKH#SURSRVHG#DUHD1# #

G14# 0DPPDOV#

0DFFKLH# WKLFNHWV# OLPLWHG# LQ# WKH#PDUJLQDO#VLWHV#DUH#DERXQG# LQ#PDPPDOV1#7KLV#KDELWDW#
KHOSV#WR#HQULFK#WKH#ELRORJLFDO#GLYHUVLW\#LQ#WKH#DUHD1#$FFRUGLQJ#WR#WKH#ILHOG#REVHUYDWLRQV#
DQG#LQWHUYLHZ#SHUIRUPHG#LQ#WKH#VLWH/#IROORZLQJ#OLVW#ZDV#IRUPHG1#$PRQJ#WKHVH#VSHFLHV/#
5KLQRORSKXV#HXU\DOH/#3LSLVWUHOOXV#QDWKXVLL#DQG#&URFLGXUD#OHXFRGRQ#DUH#GHSHQGHQW#RQ#
WKH#ZDVWH#GXPSLQJ#VLWH#LQ#WHUPV#RI#IHHGLQJ#KDELW1#,Q#DGGLWLRQ/#PDQ\#GRPHVWLF#DQLPDOV#
DV#VWUD\#FDWV#DQG#GRJV#IHHG#RQ#RUJDQLF#ZDVWH1#

#
(QJOLVK#1DPH# /DWLQ#1DPH#

&RPPRQ#)R[# 9XOSHV#YXOSHV#IODYHVFHQV#
5DEELW# /HSXV#HXURSHXV#
+RUVHVKRH#%DW# 5KLQRORSKXV#HXU\DOH#
3LSLVWUHOOH# # 3LSLVWUHOOXV#QDWKXVLL#
6KUHZ# &URFLGXUD#OHXFRGRQ#
0ROH# 7DOSD#OHYDQWLV#
3RUFXSLQH# (ULQDFHXV#HXURSHXV#
,QGLDQ#&UHVWHG#3RUFXSLQH# +\VWUL[#LQGLFD#
:LOG#%RDU# 6XV#VFURID#

#
#



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

# $4607:#

G15# %LUGV#

$# VLJQLILFDQW# QXPEHU# RI# ELUGV/# LQFOXGLQJ# QDWLYHV# DQG#PLJUDWRU\# VSHFLHV/# HQULFK# WKH#
ZLOG#OLIH#SRWHQWLDO#RI#WKH#SURSRVHG#VLWH1#5<#ELUG#VSHFLHV#ZHUH#UHFRUGHG# LQ# WKH#VLWH1#49#
DUH#PLJUDWRU\#DQG#46#DUH#QDWLYH#DPRQJ#WKHVH#VSHFLHV#ZKLFK#DUH#VKRZQ#LQ#7DEOH#460581#
7KH#FRORQLHV#RI#WKUHH#FURZ#VSHFLHV/#&RUYXV#FRUD[/#&RUYXV#FRURQH#FRUQL[#DQG#&RUYXV#
PRQHGXOD# DUH# GHSHQGHQW# RQ#ZDVWH# GLVSRVDO# VLWH# GXH# WR# WKHLU# IHHGLQJ# KDELWV1# )DOFR#
WLQQXQFXOXV#DQG#+XULQGR#UXVWLFD#IHHG#LQ#WKH#VLWH#DV#ZHOO#DV#PHQWLRQHG#FURZ#FRORQLHV1# #
)UDQFROLQXV# IUDQFROLQXV/# DQ# HQGDQJHUHG# VSHFLHV/# DOVR# LQKDELW# LQ# WKH# SURSRVHG# VLWH#
+)LJXUH#46057,1#6RPH#ELUG#VSHFLHV#UHFRUGHG#LQ#WKH#VLWH/#DUH#LOOXVWUDWHG#LQ#)LJXUH#46057#
WR#)LJXUH#4605<1#

7DEOH#46058=#%LUG#6SHFLHV#5HFRUGHG#LQ#DQG#DURXQG#6RIXOX#:DVWH#'LVSRVDO#
6LWH#

(QJOLVK#1DPH# /DWLQ#1DPH# 0LJUDWRU\# 1DWLYH# 6XPPHU#
9LVLWRU#

:LQWHU#
9LVLWRU# %UHHGLQJ#

<HOORZ0YHQWHG#%XOEXO# 3\FQRQRWXV#EDUEDWXV# # -# # # -#
%ODFN#%LUG# 7XUGXV#PHUXOD# -# # # -# #
7UHH#6SDUURZ# 3DVVHU#PRQWDQXV# # -# # # -#
*UHHQ#ILQFK# &DUGXHOLV#FKORULV# -# # # -# #
/LWWOH#2ZO# $WKHQD#QRFWXD# # -# # # -#
&UHVWHG#/DUN# *DOOHULGD#FULVWDWD# # -# # # -#
*UHDW#7LW# 3DUXV#PDMRU# -# # -# # -#
&KDIILQFK# # )ULQJLOOD#FRHOHEV# -# # # -# #
.HVWUHO# # )DOFR#WLQQXQFXOXV# # -# # # -#
6ZDOORZ# # +LUXQGR#UXVWLFD# -# # -# # -#
*ROGILQFK# # &DUGXHOLV#FDUGXHOLV# # -# # # -#
+RXVH#6SDUURZ# # 3DUXV#GRPHVWLFXV# # -# # # -#
:RRG#SLJHRQ# &ROXPED#SDOXPEXV# -# # # -# #
%HH0HDWHU# 0HURSV#DSLDVWHU# -# # -# # -#
6SDUURZ#KDZN# # $FFLSLWHU#QLVXV# # -# # # -#
&RPPRQ#4XDLO# &RWXUQL[#FRWXUQL[# -# # -# # -#
5ROOHU# # &RUDFLDV#JDUUXOXV# -# # -# # -#
6ZLIW# # $SXV#DSXV# -# # -# # #
%ODFN0KHDGHG#%XQWLQJ# (PEHUL]D#PHODQRFHSKDOD# -# # -# # #
&ROODUHG#'RYH# 6WUHSWRSHOLD#GHFDRFWR# # -# # # -#
1RUWKHUQ#:HDWKHU# 2HQDQWKH#RHQDQWKH# -# # -# # -#
5DYHQ# # &RUYXV#FRUD[# # -# # # -#
:KLWH#6WRUN# &LFRQLD#FLFRQLD# -# # -# # #
-DFNGDZ# # &RUYXV#PRQHGXOD# # -# # # -#
&DUULRQ#&URZ# &RUYXV#FRURQH#FRUQL[# # -# # # -#
0LVWOH#7KUXVK# 7XUGXV#YLVFLYRUXV# -# # # -# #
&RUQ#%XQWLQJ# 0LOLDULD#FDODQGUD# -# # -# # #
:KLWH#:DJWDLO# 0RWDFLOOD#DOED# -# # # -# #
+HUULQJ#*XOO# /DUXV#DUJHQWDWXV# # -# # # -#
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