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

# L#

&RQWHQWV#
#

3DJH#=#

8#6HOHFWLRQ#RI#DQ#2SWLPXP#7HFKQLFDO#6\VWHP#6FHQDULR# $804#
814#6HOHFWLRQ#RI#DQ#2SWLPXP#7HFKQLFDO#6\VWHP11111111111111111111111111111111111111111111111111111111111111111$804#
81414#6HOHFWLRQ#0HWKRG 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$804#
81415#3UHFRQGLWLRQV#IRU#6HOHFWLRQ#RI#6XEV\VWHPV11111111111111111111111111111111111111111111111111111111111111$804#
81416#,GHQWLILFDWLRQ#RI#3RWHQWLDO#6XEV\VWHPV111111111111111111111111111111111111111111111111111111111111111111111$805#
81417#6FUHHQLQJ#3RWHQWLDO#7HFKQRORJLHV1111111111111111111111111111111111111111111111111111111111111111111111111111$807#
81418#6HOHFWLRQ#RI#$Q#2SWLPXP#7HFKQLFDO#6\VWHP111111111111111111111111111111111111111111111111111111111$8079#

815#6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#6FHQDULR#IRU#$GDQD11111111111111111111111111111111111111$8093#
81514#3UHVHQWDWLRQ#RI#7HFKQLFDO#6\VWHP#6FHQDULRV 111111111111111111111111111111111111111111111111111111111$8093#
81515#&RQFHSWXDO#'HVLJQ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$8094#
81516#&RVW#(VWLPDWLRQ111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$80;8#
81517#6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#6FHQDULR 11111111111111111111111111111111111111111111111111$80;;#
81518#(QYLURQPHQWDO#,VVXHV#IRU#(,$#RI#)26#3URMHFWV 1111111111111111111111111111111111111111111111111111111$80<4#

816#6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#IRU#0HUVLQ1111111111111111111111111111111111111111111111111111$80<6#
81614#3UHVHQWDWLRQ#RI#7HFKQLFDO#6\VWHP#6FHQDULRV 111111111111111111111111111111111111111111111111111111111$80<6#
81615#&RQFHSWXDO#'HVLJQ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$80<8#
81616#&RVW#(VWLPDWLRQ1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$80456#
81617#6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#6FHQDULR 111111111111111111111111111111111111111111111111$80459#
81618#(QYLURQPHQWDO#,VVXHV#IRU#(,$#RI#)26#3URMHFWV 11111111111111111111111111111111111111111111111111111$8045<#

#
#

/LVW#RI#7DEOHV#
3DJH#=#

7DEOH#804=#6LWHV#RI#)XWXUH#6:0#)DFLOLWLHV 11111111111111111111111111111111111111111111111111111111111111111111111$805#
7DEOH#805=#3RWHQWLDO#6XEV\VWHPV#IRU#6:0#LQ#$GDQD#DQG#0HUVLQ 111111111111111111111111111111111111$806#
7DEOH#806=#$SSOLFDWLRQ#DQG#/LPLWDWLRQV#RI#&RQWDLQHUV#IRU#2Q0VLWH#6WRUDJH1111111111111111111111$808#
7DEOH#807=#&RPSDULVRQ#RI#7UDQVSRUW#0RGHV#+5RXQG#7ULSV,1111111111111111111111111111111111111111111$8043#
7DEOH#808=#&RPSDULVRQ#RI#:DVWH#&RPSRVLWLRQ 11111111111111111111111111111111111111111111111111111111111111$8046#
7DEOH#809=#&KDUDFWHULVWLFV#RI#3RVVLEOH#,QWHUPHGLDWH#7UHDWPHQW#6\VWHP 1111111111111111111111111$8066#
7DEOH#80:=#*HQHUDO#,WHPV#IRU#$VVHVVPHQW 11111111111111111111111111111111111111111111111111111111111111111111111$8068#
7DEOH#80;=#6XPPDU\#RI#*HQHUDO#$VVHVVPHQW111111111111111111111111111111111111111111111111111111111111111111$8068#
7DEOH#80<=#2XWOLQH#RI#6DQLWDU\#/DQGILOO#'HYHORSPHQW#DQG#2SHUDWLRQ 1111111111111111111111111111$8076#
7DEOH#8043=#(QYLURQPHQWDO#6WDQGDUGV#IRU#(DFK#6DQLWDU\#/DQGILOO#'HYHORSPHQW#DQG#

2SHUDWLRQ#/HYHO 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$8077#
7DEOH#8044=#6XPPDU\#RI#WKH#&ROOHFWLRQ#DQG#+DXODJH#6\VWHP#IRU#$GDQD#DQG#0HUVLQ1111$8085#
7DEOH#8045=#2SWLPXP#7HFKQLFDO#6\VWHP 111111111111111111111111111111111111111111111111111111111111111111111111$808<#
7DEOH#8046=#7DUJHWV#RI#(DFK#6FHQDULR#IRU#5353#+$GDQD, 111111111111111111111111111111111111111111111111$8094#
7DEOH#8047=#6XPPDU\#RI#)XWXUH#:DVWH#6WUHDP#&RPSRQHQW#IRU#$GDQD#*0 111111111111111111$8098#
7DEOH#8048=#7UDQVIHU#6WDWLRQ#'HVLJQ#$OWHUQDWLYHV 1111111111111111111111111111111111111111111111111111111111$80:6#
7DEOH#8049=#)XWXUH#:DVWH#6WUHDP#IRU#(DFK#023#6FHQDULR#IRU#$GDQD11111111111111111111111111111$80;4#
7DEOH#804:=#'HSUHFLDWLRQ#3HULRG#RI#)DFLOLW\#DQG#(TXLSPHQW 111111111111111111111111111111111111111111$80;8#
7DEOH#804;=#8QLW#&RVW 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$80;8#
7DEOH#804<=#5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#$PRXQW11$80;9#
7DEOH#8053=#5HF\FOLQJ#,QWHUPHGLDWH#7UHDWPHQW#$PRXQW 111111111111111111111111111111111111111111111111$80;9#



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

7DEOH#8054=#/DQGILOO#'LVSRVDO#$PRXQW 111111111111111111111111111111111111111111111111111111111111111111111111111$80;9#
7DEOH#8055=#2SHUDWLRQDO#&RVW#RI#(DFK#6FHQDULR#+$GDQD, 11111111111111111111111111111111111111111111111$80;:#
7DEOH#8056=#&RPSDULVRQ#RI#023#6FHQDULRV#+$GDQD,1111111111111111111111111111111111111111111111111111111$80;<#
7DEOH#8057=#(,$#LVVXHV#WR#EH#LPSOHPHQWHG#IRU#SULRULW\#SURMHFWV 1111111111111111111111111111111111111$80<5#
7DEOH#8058=#7DUJHWV#RI#(DFK#6FHQDULR#IRU#5353#+0HUVLQ, 11111111111111111111111111111111111111111111111$80<7#
7DEOH#8059=#6XPPDU\#RI#)XWXUH#:DVWH#6WUHDP#&RPSRQHQW#IRU#0HUVLQ#*0 11111111111111111$80<<#
7DEOH#805:=#7UDQVIHU#6WDWLRQ#'HVLJQ#$OWHUQDWLYHV 11111111111111111111111111111111111111111111111111111111$8043:#
7DEOH#805;=#)XWXUH#:DVWH#6WUHDP#IRU#(DFK#023#6FHQDULR#IRU#0HUVLQ11111111111111111111111111$8044<#
7DEOH#805<=#'HSUHFLDWLRQ#3HULRG#RI#)DFLOLW\#DQG#(TXLSPHQW#LQ#0HUVLQ111111111111111111111111$80456#
7DEOH#8063=#8QLW#&RVW#LQ#0HUVLQ 11111111111111111111111111111111111111111111111111111111111111111111111111111111111$80456#
7DEOH#8064=#5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#$PRXQW#LQ#

0HUVLQ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$80457#
7DEOH#8065=#5HF\FOLQJ#,QWHUPHGLDWH#7UHDWPHQW#$PRXQW 1111111111111111111111111111111111111111111111$80457#
7DEOH#8066=#/DQGILOO#'LVSRVDO#$PRXQW 1111111111111111111111111111111111111111111111111111111111111111111111111$80457#
7DEOH#8067=#2SHUDWLRQDO#&RVW#RI#(DFK#6FHQDULR#+0HUVLQ,111111111111111111111111111111111111111111111$80458#
7DEOH#8068=#&RPSDULVRQ#RI#023#6FHQDULRV#+0HUVLQ,1111111111111111111111111111111111111111111111111111$8045:#
7DEOH#8069=#(,$#LVVXHV#WR#EH#,PSOHPHQWHG#IRU#3ULRULW\#3URMHFWV 1111111111111111111111111111111111$80464#

#
#

/LVW#RI#)LJXUHV#
3DJH#=#

)LJXUH#804=#,QWHUPHGLDWH#7UHDWPHQW#7HFKQRORJLHV#DQG#5HVRXUFH#5HFRYHU\#0HWKRG 11111$8049#
)LJXUH#805=#:LQGURZ#&RPSRVWLQJ#3ODQW#IRU#433/333#WRQ2\HDU 111111111111111111111111111111111111111$8056#
)LJXUH#806=#'LJHVWHU#DQG#:LQGURZ#&RPSRVWLQJ#3ODQW#IRU#433/333#WRQ2\HDU 111111111111111111$8058#
)LJXUH#807=#:LQGURZ#&RPSRVWLQJ#3ODQW#IRU#4/333#WRQ2\HDU 1111111111111111111111111111111111111111111$8059#
)LJXUH#808=#/DQGILOO#6WUXFWXUHV1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$8073#
)LJXUH#809=#,OOXVWUDWLRQ#RI#3URVSHFWLYH#6DQLWDU\#/DQGILOO#'HYHORSPHQW#DQG#2SHUDWLRQ#/HYHOV#

5/#6#DQG#711111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111$8074#
)LJXUH#80:=#0HGLFDO#:DVWH#)ORZ#&RQFHSW 1111111111111111111111111111111111111111111111111111111111111111111111$8089#
)LJXUH#80;=#:DVWH#6WUHDP#'LDJUDP#IRU#$GDQD#LQ#<HDU#5338111111111111111111111111111111111111111111$8099#
)LJXUH#80<=#:DVWH#6WUHDP#'LDJUDP#IRU#$GDQD#LQ#<HDU#5345111111111111111111111111111111111111111111$809:#
)LJXUH#8043=#:DVWH#6WUHDP#'LDJUDP#IRU#$GDQD#LQ#<HDU#53531111111111111111111111111111111111111111$809;#
)LJXUH#8044=#:DVWH#6WUHDP#RI#023#6FHQDULR#4#IRU#$GDQD#LQ#5353111111111111111111111111111111111$80;5#
)LJXUH#8045=#:DVWH#6WUHDP#RI#023#6FHQDULR#5#IRU#$GDQD#LQ#5353111111111111111111111111111111111$80;6#
)LJXUH#8046=#:DVWH#6WUHDP#RI#023#6FHQDULR#6#IRU#$GDQD#LQ#5353111111111111111111111111111111111$80;7#
)LJXUH#8047=#:DVWH#6WUHDP#'LDJUDP#IRU#0HUVLQ#LQ#<HDU#53381111111111111111111111111111111111111$80433#
)LJXUH#8048=#:DVWH#6WUHDP#'LDJUDP#IRU#0HUVLQ#LQ#<HDU#53451111111111111111111111111111111111111$80434#
)LJXUH#8049=#:DVWH#6WUHDP#'LDJUDP#IRU#0HUVLQ#LQ#<HDU#53531111111111111111111111111111111111111$80435#
)LJXUH#804:=#7\SHV#RI#7UDQVIHU#2SHUDWLRQV1111111111111111111111111111111111111111111111111111111111111111111$8043<#
)LJXUH#804;=#:DVWH#6WUHDP#RI#023#6FHQDULR#4#IRU#0HUVLQ 1111111111111111111111111111111111111111111$80453#
)LJXUH#804<=#:DVWH#6WUHDP#RI#023#6FHQDULR#5#IRU#0HUVLQ 1111111111111111111111111111111111111111111$80454#
)LJXUH#8053=#:DVWH#6WUHDP#RI#023#6FHQDULR#6#IRU#0HUVLQ 1111111111111111111111111111111111111111111$80455#

#
#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
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# $804#

8# 6HOHFWLRQ#RI#DQ#2SWLPXP#7HFKQLFDO#6\VWHP#
6FHQDULR#

814# 6HOHFWLRQ#RI#DQ#2SWLPXP#7HFKQLFDO#6\VWHP#

81414# 6HOHFWLRQ#0HWKRG#

D1# &ULWHULD#IRU#6HOHFWLRQ#
7DNLQJ#WKH#FXUUHQW#VLWXDWLRQ#DQG#EDFNJURXQG#RI#6:0#LQ#WKH#WDUJHW#DUHD#FRQVLGHUDEO\#
LQWR#DFFRXQW/#WKH#SROLFLHV#IRU#WKH#VHOHFWLRQ#RI#D#WHFKQLFDO#V\VWHP#DUH#DV#IROORZV=#

4,#7HFKQLFDO#V\VWHP#SURSRVDOV#KDYH#WR#FRQWULEXWH#WR#WKH#JRDO#IRU#WKH#6:0#PDVWHU#
SODQ/#³WR#FUHDWH#WKH#FORVHG#ORRS#VRFLHW\#LQ#VROLG#ZDVWH´1#

5,#7KH# LPSOHPHQWDWLRQ#RI# WHFKQLFDO# V\VWHP#SURSRVDOV#KDYH# WR#EH# DIIRUGHG#E\# WKH#
UHVSRQVLEOH#PXQLFLSDOLWLHV# LQ# WKH# WDUJHW# DUHDV# DQG# WR# EH# MXVWLILHG# LQ# WHUPV# RI#
QDWLRQDO#HFRQRP\1#

6,#7HFKQLFDO# V\VWHP# SURSRVDOV# KDYH# WR# EH# FRQVLVWHQW# ZLWK# WKH# LQVWLWXWLRQDO#
UHTXLUHPHQWV#ZKLFK#DUH#RXWOLQHG#LQ#WKH#&KDSWHU#9#WR#HQVXUH#WKHLU#HIILFLHQF\1#

7,#6\VWHPV#DQG#WHFKQRORJLHV#WR#EH#DGRSWHG#VKRXOG#EH#VLPSOH#VR#WKDW#RSHUDWLRQ#DQG#
PDLQWHQDQFH#ZRXOG#EH#HDV\#DQG#LQH[SHQVLYH1#

8,#7KH#IRUHLJQ#FXUUHQF\#UHTXLUHPHQWV#IRU#WKH#SXUFKDVH/#RSHUDWLRQ#DQG#PDLQWHQDQFH#
RI# V\VWHPV# VKRXOG# EH#PLQLPLVHG1# 7KH# XVH# RI# ORFDOO\# DYDLODEOH#PDWHULDOV# DQG#
VHUYLFHV#VKRXOG#EH#PD[LPLVHG1#

9,#3URSRVHG#WHFKQLFDO#V\VWHP#VKRXOG#EH#FRQVLVWHQW#ZLWK#WKH#H[LVWLQJ#FRQGLWLRQV#DQG#
H[LVWLQJ#SUDFWLFHV/#LQ#RUGHU#WR#HDVLO\#FRSH#ZLWK#WKH#V\VWHP1#

E1# 6HOHFWLRQ#3URFHGXUH#RI#DQ#2SWLPXP#7HFKQLFDO#6\VWHP#
$Q#6:0#WHFKQLFDO#V\VWHP#FRQVLVWV#RI#YDULRXV#WHFKQLFDO#VXEV\VWHPV#VXFK#DV#GLVFKDUJH#
DQG# VWRUDJH# V\VWHP/# FROOHFWLRQ# DQG# KDXODJH# V\VWHP/# VWUHHW# VZHHSLQJ# V\VWHP/#
LQWHUPHGLDWH# WUHDWPHQW# V\VWHP/# ILQDO#GLVSRVDO# V\VWHP/# HWF1#$#QXPEHU#RI# DOWHUQDWLYHV#
FDQ#EH#IRUPHG#IURP#WKH#FRPELQDWLRQ#RI#WKHVH#YDULRXV#VXEV\VWHPV1#+HQFH/#VHOHFWLRQ#RI#
WKH#RSWLPXP#WHFKQLFDO#V\VWHP#ZDV#FDUULHG#RXW#DFFRUGLQJ#WR#WKH#IROORZLQJ#SURFHGXUHV1#

4,#([DPLQLQJ#SUHFRQGLWLRQV#IRU#VHOHFWLRQ#RI#VXEV\VWHPV#

5,# ,GHQWLILFDWLRQ#RI#SRWHQWLDO#VXEV\VWHP#WHFKQRORJLHV#IRU#$GDQD#DQG#0HUVLQ#

6,#6FUHHQLQJ#SRWHQWLDO#VXEV\VWHP#WHFKQRORJLHV#

7,#6HOHFWLRQ#RI#DQ#RSWLPXP#WHFKQLFDO#V\VWHP#

81415# 3UHFRQGLWLRQV#IRU#6HOHFWLRQ#RI#6XEV\VWHPV#

7KH# LPSRUWDQW# IDFWRUV/#VXFK#DV#SUHFRQGLWLRQV/# UHTXLUHPHQWV/#HWF1/# WR#EH#NHSW# LQ#PLQG#
UHJDUGLQJ#WKH#VHOHFWLRQ#RI#DQ#RSWLPXP#WHFKQLFDO#V\VWHP#DUH#VXPPDULVHG#EHORZ1#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
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# $805#

D1# 6LWHV#RI#)XWXUH#6:0#)DFLOLWLHV#

7KH# IRUPXODWLRQ# RI# WKH# RSWLPXP# WHFKQLFDO# V\VWHP# ZDV# PDLQO\# LQIOXHQFHG# E\# WKH#
ORFDWLRQ# DQG# QXPEHU# RI# SURSRVHG# 6:0# IDFLOLWLHV¶# VLWHV/# HVSHFLDOO\# GLVSRVDO# VLWHV1#
7KURXJK# VLWH# VHOHFWLRQ#ZRUN#FRQGXFWHG# LQ# WKH# ILUVW# VWXG\#ZRUN# LQ#7XUNH\# WKH# IXWXUH#
6:0#IDFLOLWLHV¶#VLWHV#ZHUH#LGHQWLILHG#DQG#DJUHHG#RQ#WKH#020#+PLQXWHV#RI#PHHWLQJ,#RQ#
WKH#,725#+,QWHULP#5HSRUW,#DV#VKRZQ#LQ#WKH#WDEOH#EHORZ1#

7DEOH#804=#6LWHV#RI#)XWXUH#6:0#)DFLOLWLHV#
$GDQD#*0# 0HUVLQ#*0#*0#

6:0#)DFLOLW\# )26#6WDJH# 023#6WDJH# )26#6WDJH# 023#6WDJH#

)LQDO#'LVSRVDO#6LWH# 3UHVHQW#6RIXOX#
GLVSRVDO#VLWH# 1RW#LGHQWLILHG# &LPVD#VLWH# 1RW#LGHQWLILHG#

5HVRXUFH#5HFRYHU\#
)DFLOLW\#

3UHVHQW#6RIXOX#
GLVSRVDO#VLWH# 1RW#LGHQWLILHG# &LPVD#VLWH# 1RW#LGHQWLILHG#

7UDQVIHU#6WDWLRQ# 1RW#LGHQWLILHG# 1RW#LGHQWLILHG# 1RW#LGHQWLILHG# 1RW#LGHQWLILHG#
#

E1# # &ROOHFWLRQ#DQG#+DXODJH#6\VWHP#IRU#3ULYDWH#2SHUDWRUV#
$W#SUHVHQW#PRVW#RI#GLVWULFW#PXQLFLSDOLWLHV# LQ# WKH# WDUJHW#DUHD#DUH#FRQWUDFWLQJ#RXW# WKHLU#
6:# FROOHFWLRQ2WUDQVSRUWDWLRQ# DQG# SXEOLF# DUHD# FOHDQVLQJ# VHUYLFHV# WR# WKH# SULYDWH#
HQWHUSULVHV1#7KH#SULYDWLVDWLRQ#RI#FOHDQVLQJ#VHUYLFHV#LV#EHLQJ#HQFRXUDJHG#E\#WKH#FHQWUDO#
JRYHUQPHQW1#3ULYDWH#RSHUDWRUV# LQ#SULQFLSOH# LQGHSHQGHQWO\# FKRRVH# WKH# FROOHFWLRQ# DQG#
KDXODJH#V\VWHP#WKH\#WKLQN#LV#PRVW#VXLWDEOH1#)XUWKHU/#WKH\#XVXDOO\#KDYH#OLPLWHG#FDSDFLW\#
DQG# UHVRXUFHV1# 7KHUHIRUH/# WKH# FROOHFWLRQ# DQG# WUDQVSRUWDWLRQ# V\VWHPV# RI# SULYDWH#
RSHUDWRUV#DUH#RUGLQDU\#H[FOXGHG#IURP#WKH#6:0#PDVWHU#SODQ1#+RZHYHU/#WKH#FROOHFWLRQ#
DQG# WUDQVSRUWDWLRQ# V\VWHPV# DGRSWHG# E\# WKHVH# FRQWUDFWRUV# LV# FRYHUHG/# LQ# YLHZ# RI# WKH#
QHHGV# WKDW# WKH# SXEOLF# VHFWRU#ZLOO# SURPRWH# UHF\FOLQJ# RI# 6:# DQG# LQWURGXFH# VHSDUDWH#
FROOHFWLRQ#V\VWHP#IRU#LW#VR#WKDW#WKH#JRYHUQPHQWV#ZLOO#FRQWURO2PRQLWRU#DQG#HQIRUFH#WKH#
V\VWHP#WR#WKH#SULYDWH#RSHUDWRUV1#

81416# ,GHQWLILFDWLRQ#RI#3RWHQWLDO#6XEV\VWHPV#

7KH#SRWHQWLDO#WHFKQLFDO#VXEV\VWHPV#WR#EH#VFUHHQHG#IRU#$GDQD#DQG#0HUVLQ#DUH#OLVWHG#LQ#
7DEOH#8051#
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# $806#

7DEOH#805=#3RWHQWLDO#6XEV\VWHPV#IRU#6:0#LQ#$GDQD#DQG#0HUVLQ#
7HFKQLFDO#6\VWHPV# 7HFKQLFDO#6XE0V\VWHPV# 6XE0V\VWHP#&RPSRQHQWV#

'LVFKDUJH#DQG#6WRUDJH# • 7\SH#RI#6WRUDJH#(TXLSPHQW# • 0LQRU#FRQWDLQHUV#
• 'LVSRVDEOH#FRQWDLQHUV#
• 0HGLXP#FRQWDLQHUV#
• /DUJH0EXON#FRQWDLQHUV# #

# • 6RXUFH#6HSDUDWLRQ# • 0L[HG#GLVFKDUJH#
• 6HSDUDWH#GLVFKDUJH#
• 'HOLYHU\#E\#KRPH0RZQHU#WR#

GURS0RII#FHQWUHV#
&ROOHFWLRQ#DQG#+DXODJH# • &ROOHFWLRQ#)UHTXHQF\# #
# • &ROOHFWLRQ#0HWKRG# • 0L[HG#FROOHFWLRQ#

• 6HSDUDWH#FROOHFWLRQ#
# • 7\SH#RI#&ROOHFWLRQ#6HUYLFH# • &RPPXQDO#FRQWDLQHU#

• %ORFN#+%HOO,#FROOHFWLRQ#
• &XUEVLGH#FROOHFWLRQ#
• 'RRU0WR0GRRU#FROOHFWLRQ#

# • &ROOHFWLRQ#6FKHGXOH# • 'D\#FROOHFWLRQ#
• 1LJKW#FROOHFWLRQ#

# • 7\SH#RI#&ROOHFWLRQ#9HKLFOH# #
# • 7UDQVIHU#6WDWLRQ# #
6WUHHW#6ZHHSLQJ# # • &OHDQLQJ#0HWKRG# • 0DQXDO#VWUHHW#VZHHSLQJ#

• 0HFKDQLFDO#FOHDQLQJ#
• 9DFXXP#FOHDQLQJ#
• )OXVKLQJ#

5HF\FOLQJ# • *RYHUQPHQW#5HODWHG#
• 3ULYDWH#6HFWRU#&HQWUHG#

#

,QWHUPHGLDWH#WUHDWPHQW# • ,QFLQHUDWLRQ#
• 5HIXVH#'HULYHG#)XHO#+5'),#

#

# • &RPSRVWLQJ# • &HQWUDOLVHG#ZLQGURZ#
FRPSRVWLQJ#

• &HQWUDOLVHG#
GLJHVWHU2ZLQGURZ#
FRPSRVWLQJ#

• 'HFHQWUDOLVHG#ZLQGURZ#
FRPSRVWLQJ#

# • %LRJDV#3URGXFWLRQ#
• 3\URO\VLV#

#

# • 6L]H#5HGXFWLRQ#
• 0HFKDQLFDO#DQG#0DQXDO#

6RUWLQJ#

#

)LQDO#'LVSRVDO# • /RFDWLRQ#RI#ILQDO#GLVSRVDO#
VLWHV#

• )LQDO#GLVSRVDO#PHWKRGV#
• /DQGILOO#VWUXFWXUH#
• /HYHO#RI#VDQLWDU\#ODQGILOO#

GHYHORSPHQW#DQG#RSHUDWLRQ#

• &DYLWLHV#LQ#D#PLQLQJ#TXDUU\#
VLWH/#IODW#ODQG#RU#YDOOH\#

• 6DQLWDU\#RU#RSHQ#GXPSLQJ#
• $QDHURELF/#6HPL0DHURELF#RU#

DHURELF#
• 7#VDQLWDU\#ODQGILOO#OHYHO#

0DLQWHQDQFH#RI#9HKLFOHV#DQG#
(TXLSPHQW#

• 3UHYHQWLYH#6HUYLFH#
:RUNVKRS#

• )XOO#6HUYLFH#:RUNVKRS#

#

#

#
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# $807#

81417# 6FUHHQLQJ#3RWHQWLDO#7HFKQRORJLHV#

D1# &ROOHFWLRQ#DQG#+DXODJH#6\VWHP#
7KH#VWRUDJH/#FROOHFWLRQ#DQG#WUDQVSRUWDWLRQ#RI#VROLG#ZDVWHV#DFFRXQW#IRU#PRUH#WKDQ#93#WR#
;3#SHUFHQW#RI#WKH#WRWDO#VROLG#ZDVWH#PDQDJHPHQW#V\VWHP1#7KHUHIRUH/#DQ#XQGHUVWDQGLQJ#
RI# WKH# IXQGDPHQWDO# HOHPHQWV/#ZKLFK# OHDG# WR# DQ# HIILFLHQW# DQG# FRVW0VDYLQJ# RSWLRQ# E\#
GHFLVLRQ0PDNHUV# RQ# VROLG# ZDVWHV# SODQQLQJ# DQG# PDQDJHPHQW/# LV# GHHPHG# WR# EH#
LQGLVSHQVDEOH1# 1HYHUWKHOHVV/# WKH# FR0RSHUDWLRQ# RI# WKH# SXEOLF/# SDUWLFXODUO\# LQ# RQVLWH#
VHSDUDWLRQ# LV# HVVHQWLDO# LI# HQYLURQPHQWDO# VWDQGDUGV# DUH# WR# EH#PDLQWDLQHG#ZLWKLQ# WKH#
OLPLWHG#UHVRXUFHV1#,W#LV#LPSRUWDQW#DW#WKLV#VWDJH#WR#H[DPLQH#WKH#WHFKQLFDO#DOWHUQDWLYHV#RI#
RQVLWH#KDQGOLQJ#RI#ZDVWHV/#FROOHFWLRQ#DQG#KDXODJH#V\VWHPV1#

D14# 'LVFKDUJH#DQG#6WRUDJH#
:DVWH# LV# JHQHUDWHG# RQ# D# VRPHZKDW# FRQWLQXRXV# EDVLV1# +RZHYHU/# FROOHFWLRQ# RFFXUV#
LQWHUPLWWHQWO\/# D# IHZ# WLPHV# D# ZHHN# RU# SHUKDSV# GDLO\/# GHSHQGLQJ# RQ# WKH# TXDQWLW\#
JHQHUDWHG#DW#D#VSHFLILF# ORFDWLRQ#DQG#FOLPDWLF#FRQGLWLRQV1#7KHUHIRUH/# LW# LV#QHFHVVDU\# WR#
SURYLGH#SURSHU#RQ0VLWH#VWRUDJH#IRU#ZDVWH#XQWLO#LW#LV#FROOHFWHG1# #

6WRUDJH#LV#TXLWH#LPSRUWDQW#EHFDXVH#LW#FDQ#KDYH#D#VLJQLILFDQW#HIIHFW#RQ=#
• 3XEOLF#KHDOWK#DQG#DHVWKHWLF#FRQGLWLRQV1#
• 6XEVHTXHQW#IXQFWLRQDO#HOHPHQWV#VXFK#DV#FROOHFWLRQ1#
• 3XEOLF#DWWLWXGHV#FRQFHUQLQJ#WKH#RSHUDWLRQ#RI#WKH#V\VWHP1#

,Q# RUGHU# WR#PDNH# FROOHFWLRQ# HDV\# DQG# HIILFLHQW/# RQ0VLWH# VWRUDJH# RI# WKH# VROLG#ZDVWHV#
VKRXOG# EH# IDFLOLWDWHG1# :LWKRXW# SURSHU# WHPSRUDU\# VWRUDJH# IDFLOLWLHV/# D# VXEVWDQWLDO#
SURSRUWLRQ#RI#ZDVWH#SURGXFHG# LQ# WKH#YLFLQLW\#RI# FLWLHV# LV#QHYHU#EHLQJ# FROOHFWHG/# DQG#
WKHUHIRUH>#XQFROOHFWHG#ZDVWHV#DUH#DFFXPXODWHG#RQ#RSHQ#JURXQG#DQG#RQ#VWUHHWV/#DQG#DUH#
WKURZQ#LQWR#ZDWHU#FRXUVHV#RU#EORZQ#DZD\#E\#ZLQG/#FDXVLQJ#DHVWKHWLF#SUREOHPV1#

*HQHUDOO\/#RQ0VLWH#VWRUDJH#IDFLOLWLHV#RU#FRQWDLQHUV#VKRXOG#EDVLFDOO\#IXOILO#WKH#IROORZLQJ#
UHTXLUHPHQWV=#

• 7KH\#VKRXOG#EH#VWURQJ#DQG#GXUDEOH1#
• (DV\#WR#SXW#LQ#DQG#WDNH#RXW#VROLG#ZDVWH1#
• 7KH\#VKRXOG#EH#PRGHUDWH#LQ#VL]H/#OLJKW#LQ#ZHLJKW#DQG#HDV\#WR#FDUU\1#
• 6HFXUHG#IURP#IOLHV/#UDWV#DQG#ZLOG#DQLPDOV#OLNH#FDW#DQG#GRJV1#
• 3UHYHQWLYH#GLIIXVLRQ#RI#RGRXU1#
• 3UHYHQWLYH#OHDNDJH#RI#OHDFKDWH1#
• (DV\#WR#NHHS#FOHDQ#

$SSOLFDWLRQV#DQG#OLPLWDWLRQV#RI#FRQWDLQHUV#XVHG#IRU#WKH#RQ0VLWH#VWRUDJH#RI#VROLG#ZDVWHV#
DUH#JLYHQ#LQ#7DEOH#8061# # #
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7DEOH#806=#$SSOLFDWLRQ#DQG#/LPLWDWLRQV#RI#&RQWDLQHUV#IRU#2Q0VLWH#6WRUDJH#

&RQWDLQHU#7\SH# &DSDFLW\#
+OLW1,# $SSOLFDWLRQ# /LPLWDWLRQ#

0LQRU#&RQWDLQHUV#

+3ODVWLF#RU#PHWDO#FRQWDLQHUV/#
OLWWHU#ELQV/#HWF1,#

83#0483# /RZ0YROXPH#ZDVWH#VRXUFHV/#
KRXVHV/#VWUHHW#OLWWHU/#DQG#SDUNV1#

&RQWDLQHUV#DUH#QRW#ODUJH#HQRXJK#
WR#KROG#EXON\#ZDVWH/#GDPDJHV#
RYHU#WLPH1#

'LVSRVDEOH#&RQWDLQHUV#

+3ODVWLF#EDJV/#SDSHU#EDJV,#
83#0483# +RXVHKROGV/#LQVWLWXWLRQV/#

FRPPHUFLDO#DUHDV#

%DJ#VWRUDJH#LV#PRUH#FRVWO\#DV#LW#
KDV#WR#EH#OHDN0SURRI/#LI#WKH\#DUH#
ORFDWHG#RQ#VWUHHWV#RU#FXUE0VLGH#
WRUQ#DQG#WHDVHG#E\#DQLPDOV# #

0HGLXP#&RQWDLQHUV#

+3ODVWLF#RU#PHWDO#ZKHHOHG#
FRQWDLQHUV/#GUXPV,#

483#04333#
0HGLXP#YROXPH#ZDVWH#
VRXUFHV/#FRPPHUFLDO#DQG#
UHVLGHQWLDO#DUHDV#

,QLWLDO#FRVW#DUH#KLJK#DV#WKH\#
UHTXLUH#PHFKDQLFDO#KDQGOLQJ#

/DUJH0%XON#&RQWDLQHUV#

+6NLS#FRQWDLQHUV/#WUDLOHUV/#HWF1,#
4333#08333#

RU#XS#
&RPPHUFLDO#DQG#LQGXVWULDO#
DUHDV/#UHVLGHQWLDO#DUHDV#

,QLWLDO#FRVWV#DUH#KLJK/#UHTXLUHV#
VPRRWK#OHYHO#VXUIDFHV1#

#
7KH# IROORZLQJ# DUH# WKH# 6# W\SHV# RI# VROLG# ZDVWH# RQ0VLWH# VWRUDJH#PHWKRGV# FRPPRQO\#
DGRSWHG#LQ#WKH#VWXG\#DUHD=#

• +RXVHKROG#VWRUDJH#
• &RPPXQDO#VWRUDJH#
• &XUE0VLGH#VWRUDJH#

D15# 6RXUFH#6HSDUDWLRQ#RI#0XQLFLSDO#6ROLG#:DVWH=#

0XQLFLSDO# UHIXVH# FRQWDLQV# LQKHUHQW# YDOXHV#PDLQO\># SDSHU/# JODVV/# SODVWLF/#PHWDO# DQG#
SXWUHVFLEOH#PDWHULDOV1#5HF\FOLQJ#RI#WKHVH#PDWHULDOV#SURYLGHV#DQ#RSSRUWXQLW\#WR#UHFRYHU#
VRPH# RI# WKH# LQKHUHQW# YDOXHV# LQ#PXQLFLSDO# VROLG#ZDVWHV/# SDUWLFXODUO\# LQ# WKH# IRUP# RI#
ORQJ0WHUP#HQHUJ\#DQG#UHVRXUFH#VDYLQJV1#

$#PDWHULDO# EHFRPHV# D#ZDVWH#ZKHQ# WKH# RZQHU# RU# WKH# JHQHUDWRU# GLVFDUGV# LW#ZLWKRXW#
H[SHFWLQJ#WR#EH#FRPSHQVDWHG#IRU#LWV#LQKHUHQW#YDOXH1#0RVW#RI#WKH#ORFDO#DGPLQLVWUDWLRQV#
FRQVLGHU#ZDVWHV#WR#EH#WKHLU#UHVSRQVLELOLW\#DQG#ZLWKLQ#WKHLU#GRPDLQ#RI#RZQHUVKLS#RQO\#
DIWHU#WKH\#KDYH#EHHQ#SODFHG#RQ#WKH#FXUE#RU#VWUHHW#IRU#PXQLFLSDO#FROOHFWLRQ#DQG#GLVSRVDO1#

0XQLFLSDO# VROLG#ZDVWH# UHF\FOLQJ# DFWLYLWLHV# FRQWHQG#ZLWK#PL[WXUH# RI#PDWHULDOV1# 7KH#
PRUH#D#ZDVWH#PL[HG#ZLWK#RWKHUV#IURP#YDULRXV#VRXUFHV#RI#JHQHUDWLRQ/#WKH#PRUH#GLIILFXOW#
LW# LV# WR# UHFRYHU# IRU# UHXVH1#7KHUH# DUH# D# QXPEHU# RI# SRLQWV# LQ# WKH#ZDVWH#PDQDJHPHQW#
V\VWHP/#EHWZHHQ#LQLWLDO#ZDVWH#GLVFKDUJH#DQG#XOWLPDWH#ZDVWH#GLVSRVDO/#ZKHUH#UHF\FOLQJ#
FDQ# RFFXU1# *HQHUDOO\/# WKH# QHDUHU# WR# WKH# RULJLQ# RI# WKH# ZDVWH# WKDW# UHFRYHU\# RFFXUV/#
WKHUHIRUH# OHVV# VRUWLQJ# DQG# SURFHVVLQJ# ZLOO# EH# QHHGHG# EHIRUH# WKH# PDWHULDO# FDQ# EH#
UHF\FOHG1#

6HSDUDWLRQ# LV# D# QHFHVVDU\# RSHUDWLRQ# LQ# WKH# UHFRYHU\# RI# UHXVDEOH# DQG# UHF\FODEOH#
PDWHULDOV# IURP#PXQLFLSDO# VROLG#ZDVWH1#6HSDUDWLRQ#FDQ#EH#DFFRPSOLVKHG#HLWKHU#DW# WKH#
VRXUFH#RI# WKH#JHQHUDWRU#RU#DW#ZDVWH# UHFRYHU\# IDFLOLWLHV1#'HSHQGLQJ#RQ# WKH# VHSDUDWLRQ#
REMHFWLYHV/#D#YDULHW\#RI#ZDVWH#UHFRYHU\#IDFLOLWLHV#FDQ#EH#GHYHORSHG1#

6RXUFH#VHSDUDWLRQ#RI#ZDVWH#VKRXOG#EH#JLYHQ#LPSRUWDQFH#ZKHQ#RUJDQLF#ZDVWH#UHF\FOLQJ#
VFKHPHV/#VXFK#DV#FRPSRVWLQJ#DQG#ELRJDV#SURGXFWLRQ/#DUH#XQGHU#SODQQLQJ1#&RPSRVWLQJ#
DQG#ELRJDV#SURGXFWLRQ#LV#D#PHWKRG#WR#DFKLHYH#PLFURELDO#GHJUDGDWLRQ#RI#RUJDQLF#PDWWHU#
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+NLWFKHQ#ZDVWH/#JDUGHQ#ZDVWHV/#HWF1,/#WR#SURGXFH#D#UHF\FOHG#RUJDQLF#SURGXFW#IRU#XVH#LQ#
DJULFXOWXUH/# JDUGHQV/# SDUNV/# HWF1# DQG# PHWKDQH# JDV# LQ# FDVH# RI# ELRJDV# SURGXFWLRQ1#
(VVHQWLDO#PHDVXUH# IRU#DFKLHYLQJ#VXFFHVV#RUJDQLF#ZDVWH# UHF\FOLQJ# LV# WKDW# WKH#ZDVWH# LV#
VRUWHG# LQWR# D# ³JUHHQ# IUDFWLRQ´# +L1H1/# RUJDQLF# ZDVWH,# DQG# LQ# D# IUDFWLRQ# WKDW# LV# QRW#
DSSURSULDWH#IRU#RUJDQLF#ZDVWH#UHF\FOLQJ#+SODVWLFV/#JODVV/#PHWDOV/#HWF1,1#6RUWLQJ#PD\#EH#
FRQGXFWHG#DW#D#FHQWUDO#FRPSRVWLQJ#RU#ELRJDV#SURGXFWLRQ#SODQW# +ZKLFK#ZRXOG# UHTXLUH#
PHFKDQLFDO#HTXLSPHQW#DV#ZHOO#DV#PDQXDO#VRUWLQJ#ZLWK#GXH#FRQVLGHUDWLRQ#RI#ZRUNHUV¶#
K\JLHQLF#FRQGLWLRQV,#DQG2RU#DW#WKH#VRXUFH#+L1H1/#DW#WKH#UHVLGHQFHV,1#

:DVWH#VHSDUDWLRQ#DW#WKH#VRXUFH#LV#XVXDOO\#DFFRPSOLVKHG#E\#PDQXDO#PHDQV1#,W#LV#PDLQO\#
QRW#D#WHFKQLFDO#EXW#DQ#RUJDQLVDWLRQDO#ZD\#RI#UHVRXUFH#UHFRYHU\1#7KH#QXPEHU#DQG#W\SHV#
RI# FRPSRQHQWV# VHSDUDWHG# GHSHQG# RQ# WKH#ZDVWH# GLYHUVLRQ# JRDOV# HVWDEOLVKHG# IRU# WKH#
SURJUDP1#(YHQ# WKRXJK#ZDVWH#PDWHULDOV#KDYH#EHHQ#VHSDUDWHG#DW# WKH#VRXUFH/#DGGLWLRQDO#
VHSDUDWLRQ#DQG#SURFHVVLQJ#ZLOO#XVXDOO\#EH#UHTXLUHG#EHIRUH#WKH#PDWHULDOV#FDQ#EH#UHXVHG#
RU#UHF\FOHG1#

6RXUFH#VHSDUDWLRQ#FDQ#EH#DFFRPSOLVKHG#PDLQO\#LQ#WZR#PHWKRGV=#

• 6RXUFH#VHSDUDWLRQ#E\#SODVWLF#EDJV#

• 6RXUFH#VHSDUDWLRQ#E\#FRQWDLQHUV#

7KH#PRVW#DFFXUDWH#DQG#HFRQRPLFDO#PHWKRG#IRU#VRXUFH#VHSDUDWLRQ#RI#UHF\FODEOHV# LV# WR#
VHSDUDWH# WKH# ZDVWH# LQ# SODVWLF# EDJV1# )RU# VWRUDJH# SXUSRVHV# VLQJOH# EDJ# RU# PXOWL0EDJ#
V\VWHPV#FDQ#EH#XVHG1#,W#LV#LPSRUWDQW#QRW#WR#PL[#WKH#RUJDQLF#PDWWHU#ZLWK#WKH#UHF\FODEOHV#
WR#DYRLG#FRQWDPLQDWLRQ#RI#UHF\FODEOH#PDWHULDOV#GXULQJ#VRXUFH#VHSDUDWLQJ#SURFHVV1#

&ROOHFWLRQ#RI#VRXUFH#VHSDUDWHG#PDWHULDOV#FDQ#EH#DFKLHYHG#E\#WKUHH#ZD\V=#

• 6HSDUDWH#FROOHFWLRQ#

• 0L[HG#FROOHFWLRQ#

• 'HOLYHU\#E\#KRPH0RZQHUV#WR#GURS0RII#FHQWUHV#

6HSDUDWH#FROOHFWLRQ#DQG#PL[HG#FROOHFWLRQ#FDQ#EH#DFKLHYHG#E\#FRQYHQWLRQDO#RU#VSHFLDOO\#
GHVLJQHG# FROOHFWLRQ# YHKLFOHV# IURP# FXUEVLGH#ZKHUH# VRXUFH# VHSDUDWHG# UHF\FODEOHV# DUH#
VWRUHG1#

D16# &ROOHFWLRQ#DQG#+DXODJH# #

7KH#WHUP#³FROOHFWLRQ´# LV# WR#SURYLGH#D#PHDQV#RI#UHJXODWRU\#JDWKHULQJ#RU#FROOHFWLQJ#DOO#
WKRVH#VROLG#ZDVWHV#JHQHUDWHG#E\#WKH#VRFLHW\1#,W#LV#DOVR#WR#SURYLGH#WKH#PHDQV#KDXOLQJ#DOO#
WKRVH#ZDVWHV#WR#WKH#ORFDWLRQ#ZKHUH#WKH#FRQWHQWV#RI#WKH#FROOHFWLRQ#YHKLFOHV#DUH#HPSWLHG#
IRU#IXUWKHU#WUDQVIHU#RU#IRU#WUHDWPHQW#RU#GLVSRVDO1#

,Q# VROLG# ZDVWH# SODQQLQJ# DQG# PDQDJHPHQW/# HTXLSPHQW# VHOHFWLRQ# DQG# FUHZ# VL]H#
GHWHUPLQDWLRQ# VKRXOG# QRW# EH# PDGH# XQWLO# GHFLVLRQ# KDYH# EHHQ# UHDFKHG# RQ# OHYHO# RI#
VHUYLFH/# H1J1/# W\SH# DQG# IUHTXHQF\# RI# FROOHFWLRQ/#PHDQV# XVHG# IRU# RQVLWH# VWRUDJH/# HWF1#
%DVHG#RQ#WKHVH#GHFLVLRQV/#SUHOLPLQDU\#VHOHFWLRQ#RI#YHKLFOH#DQG#FUHZ#VL]H#FDQ#EH#PDGH1#
+RZHYHU/#RWKHU#ORFDO#IDFWRUV#ZLOO#DOVR#HIIHFW#WKH#ILQDO#FKRLFH/#H1J1/#URXQG#WULS#WLPH#WR#
WKH#GLVSRVDO#VLWH2#SURFHVVLQJ# IDFLOLW\/#VWUHHW#ZLGWK/#KRXVLQJ#GHQVLW\/#DPRXQW#RI#ZDVWH#
FROOHFWHG/#SD\ORDG#UHJXODWLRQV/#HWF1#

#
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D1614# &ROOHFWLRQ#0HWKRGV#

7KHUH#DUH#IRXU#EDVLF#W\SHV#RI#FROOHFWLRQ#PHWKRGV#HPSOR\HG#LQ#WKH#ZDVWH#PDQDJHPHQW#
V\VWHP=#

• &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#

• %ORFN#+EHOO,#FROOHFWLRQ#

• &XUEVLGH#FROOHFWLRQ#

• +RXVH0WR0KRXVH#FROOHFWLRQ#

L1# &RPPXQDO#&RQWDLQHU#&ROOHFWLRQ#

7KH# RUJDQLVDWLRQ# RI# UHIXVH# FROOHFWLRQ# LV# JUHDWO\# VLPSOLILHG# E\# WKH# XVH# RI# ODUJH#
FRPPXQDO#VWRUDJH#XQLWV1#&RPPXQDO#FRQWDLQHUV#DUH#SURYLGHG#ZKHUH#FRPPXQLWLHV#
GHSRVLW#WKHLU#ZDVWHV1#7KH#FROOHFWRUV#MXVW#FROOHFW#WKH#UHIXVH#IURP#WKHVH#ORFDWLRQV1#

&RPPXQDO# FROOHFWLRQ# LV# VXLWDEOH# IRU# PDUNHW# DUHDV/# FRPPHUFLDO# FHQWUHV# DQG#
DSDUWPHQW#EORFNV#DQG#IODWV1#,W#LV#DOVR#HPSOR\HG#LQ#WKH#UHVLGHQWLDO#DUHDV/#ZKHUH#WKH#
ZDVWH#DPRXQW#LV#HVVHQWLDOO\#KLJK1#,Q#VXFK#DUHDV# WKHUH# LV#D#GLVDGYDQWDJH#RI#XVLQJ#
FRPPXQDO#FRQWDLQHU#FROOHFWLRQ#V\VWHP#RI#ZKLFK#WKH#FRQWDLQHUV#DUH#ZLGHO\#VSDFHG#
DQG#WKH#UHVLGHQWV#DUH#XQZLOOLQJ#DQG#WRR#OD]\#WR#FDUU\#WKH#ZDVWH#WR#WKH#FRPPXQDO#
VWRUDJH#SRLQW1#

LL1# %ORFN#+%HOO#,#&ROOHFWLRQ#

$#FROOHFWLRQ#YHKLFOH#VHUYHV#GHILQLWH#URXWHV#DQG#VWRSV#DW#HYHU\#VWUHHW# LQWHUVHFWLRQ#
ZKHUH# D#EHOO# LV# UXQJ# WR# LQIRUP# WKH# UHVLGHQWV#RI# WKH# HQWLUH# VWUHHW# OHDGLQJ# WR# WKH#
LQWHUVHFWLRQ1#5HVLGHQWV#EULQJ# WKHLU#ZDVWH#ELQV/#EDJV#RU#FRQWDLQHUV# WR# WKH#YHKLFOH#
DQG#KDQG#WKHP#WR#WKH#FUHZ#WR#EH#HPSWLHG1# #

,W# LV# QRW# HDV\# WR# V\QFKURQLVH# WKH# FROOHFWLRQ# GXH# WR# WKH# GHOD\V# FDXVHG# E\# WKH#
UHVLGHQWV1# ,I# WKH# FROOHFWLRQ# IUHTXHQF\# LV# QRW# GDLO\# +L1H1/# 5# GD\# LQWHUYDOV,/# WKLV#
V\VWHP#FDQ#EH#DSSOLFDEOH#GXH#WR#WKH#PLQLPLVDWLRQ#RI#RSHUDWLRQDO#FRVWV1#,W#FDQ#DOVR#
EH#DGYDQWDJHRXV#GXH#WR#WKH#PLQLPDO#FUHZ#VL]H#RI#QRW#PRUH#WKDQ#50PDQ#FUHZ1# #

LLL1# &XUEVLGH#&ROOHFWLRQ#

8QGHU# WKH# FXUEVLGH# FROOHFWLRQ# V\VWHP/# UHVLGHQWV# DUH# DGYLVHG# WR# SODFH# WKH#
ELQV2GUXPV2FRQWDLQHUV# RQ# WKH# YHUJH# RXWVLGH# WKH# KRXVH# RQO\# GXULQJ# WKH# SHULRG#
ZKHQ#FXUEVLGH#FROOHFWLRQ#LV#H[SHFWHG1#6WDQGDUG#FRQWDLQHUV#DUH#HQFRXUDJHG#IRU#WKH#
HDVH#DQG#HIILFLHQF\#RI#WKH#FROOHFWLRQ1# #

7KH#GLVDGYDQWDJH#RI#WKH#V\VWHP#LV/#VFDYHQJHUV#RIWHQ#VRUW# WKURXJK# WKH#FRQWDLQHUV#
DQG#VFDWWHU#WKH#FRQWHQWV#DURXQG/#ELQV#DUH#IRXQG#VWROHQ#WRR1#

LY1# +RXVH#WR#+RXVH#&ROOHFWLRQ#

8QGHU# WKLV# V\VWHP/# WKH#KRXVHKROGHU#GRHV#QRW#ZRUN1#7KH# FROOHFWRU# HQWHUV# WR# WKH#
JDUGHQ#RU#FRXUW\DUG/#FDUULHV#WKH#ELQ#WR#WKH#YHKLFOHV/#HPSWLHV#LW#DQG#UHWXUQV#LW#WR#WKH#
XVXDO#SODFH1# #
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7KLV# V\VWHP# LV# FRVWO\# LQ# WHUPV# RI# ODERXU# EHFDXVH# RI# WKH# KLJK# SURSRUWLRQ# RI#
ZRUNLQJ#WLPH#VSHQW#ZDONLQJ#LQ#DQG#RXW#RI#SUHPLVHV#DQG#IURP#RQH#GZHOOLQJ#WR#WKH#
QH[W1#

6WRUDJH#DQG#FROOHFWLRQ#DUH#VHSDUDWH#RSHUDWLRQV#EXW#PXVW#EH#FORVHO\#FR0RUGLQDWHG1#7KH#
W\SH/# VL]H# DQG# ORFDWLRQ# RI# FRQWDLQHUV# DUH# YHU\# LPSRUWDQW# IDFWRUV# LQ# GHWHUPLQLQJ# WKH#
PRVW#HIILFLHQW#FROOHFWLRQ# V\VWHP1#/DUJH#SXEOLF#FRQWDLQHUV#DUH# IDYRXUDEOH# LQ# WHUPV#RI#
PDLQWDLQLQJ# SXEOLF# KHDOWK# DQG# DHVWKHWLF# FRQGLWLRQV# EXW# GLIILFXOW# WR# ORDG#PDQXDOO\1#
6PDOO#FRQWDLQHUV#DUH#TXLWH#FRQYHQLHQW# IRU# ORDGLQJ#ZDVWH#EXW# UHGXFH#ZDVWH#FROOHFWLRQ#
HIILFLHQF\#EHFDXVH#WKH\#UHTXLUH#PRUH#IUHTXHQW#VWRSV#IRU#ORDGLQJ1#

D1615# )UHTXHQF\#RI#&ROOHFWLRQ#

7KH#IUHTXHQF\#RI#FROOHFWLRQ#LV#D#YHU\#LPSRUWDQW#IDFWRU#WR#EH#FRQVLGHUHG#LQ#VROLG#ZDVWH#
PDQDJHPHQW#DV# LW#GHWHUPLQHV# WKH#RYHUDOO#FRVW1#7KH# IDFWRUV# LQIOXHQFLQJ# WKH# IUHTXHQF\#
RI#FROOHFWLRQ#DUH=#

• :DVWH#&KDUDFWHULVWLFV#=#)RU#QRQ0SXWUHVFLEOH#ZDVWH#D#RQFH#D#ZHHN#FROOHFWLRQ#LV#
VXIILFLHQW#LI#WKHUH#LV#HQRXJK#VWRUDJH#SRVVLELOLWLHV1#7KLV#LV#YHU\#PXFK#DSSURSULDWH#
IRU# VRXUFH# VHSDUDWHG# PDWHULDOV1# 0RUH# IUHTXHQW# FROOHFWLRQ# LV# GHVLUDEOH# IRU#
YHJHWDEOH0SXWUHVFLEOH#+FRPSRVWDEOH,#PDWWHUV1#

• &OLPDWH# =#+RW/#PRLVW# FRQGLWLRQV#PD\# DFFHOHUDWH# GHFRPSRVLWLRQ# RI#ZDVWHV/# VR#
XQGHU# WKHVH#FRQGLWLRQV#GDLO\#FROOHFWLRQ#VKRXOG#EH#SUHIHUDEOH/#E\#XVLQJ#FRYHUHG#
UHFHSWDFOHV1#6HSDUDWHG#ZUDSSHG#SXWUHVFLEOH#+FRPSRVWDEOH,#ZDVWHV#LQ#SODVWLF#EDJV#
PD\#SHUPLW#OHVV#IUHTXHQW#FROOHFWLRQ1#&RRO#FOLPDWHV#XVXDOO\#SHUPLW#OHVV#IUHTXHQW#
FROOHFWLRQ1#

• 3XEOLF#$FWLYLWLHV# =#7KH# DFWLYLW\#RI#KXPDQ0EHLQJV/# FRQVXPHULVP#JUHDWO\# DIIHFW#
WKH#ZDVWH#JHQHUDWLRQ#UDWHV1#'XULQJ#KROLGD\V#LW#LV#DQWLFLSDWHG#WKDW#PRUH#ZDVWHV#DUH#
JHQHUDWHG# DQG#PRUH# IUHTXHQW# RI# FROOHFWLRQ# RU# ELJJHU# FRQWDLQHU# FDSDFLWLHV# DUH#
UHTXLUHG1#

• 7KH#:HLJKW# RI# &RQWDLQHU# &RQWHQWV=# /DUJH# FRQWDLQHUV# +KHDY\# ZDVWHV,#PD\#
UHGXFH# WKH# IUHTXHQF\#RI#FROOHFWLRQ#DV#DQ#DGGLWLRQDO#FUHZ#PHPEHU# LV#QHHGHG# WR#
KHOS#WR#OLIW#WKH#FRQWDLQHU#RU#IXOO#PHFKDQLVHG#OLIWLQJ#GHYLFHV#DUH#QHHGHG1#

• 6WRUDJH#&DSDFLW\=#/LPLWDWLRQV# LQ#VWRUDJH#FDSDFLW\#PD\# UHTXLUH#PRUH# IUHTXHQW#
FROOHFWLRQV/#IUHTXHQW#WKDQ#PD\#EH#MXVWLILHG#E\#RWKHU#IDFWRUV1#,Q#JHQHUDO/#WKH#DLP#
VKRXOG# EH# IRU# WKH# VWRUDJH# FDSDFLW\# WR# EH# VXIILFLHQW# WR# DFFXPXODWH# WKH# ZDVWH#
EHWZHHQ#FROOHFWLRQV#ZLWKRXW#RYHUVSLOO#RU#FRQJHVWLRQ1#

#
D1616# &ROOHFWLRQ#5RXWHV#

7KH# FROOHFWLRQ# URXWHV# IRUP# DQ# LQWHJUDO# SDUW# RI# VROLG#ZDVWH# FROOHFWLRQ# V\VWHP1#2QFH#
HTXLSPHQW#DQG#ODERXU#UHTXLUHPHQWV#KDYH#EHHQ#GHWHUPLQHG/#FROOHFWLRQ#URXWHV#PXVW#EH#
ODLG#RXW#VR#WKDW#ERWK#ZRUNIRUFH#DQG#HTXLSPHQW#DUH#XVHG#HIIHFWLYHO\1#

,Q#JHQHUDO/# WKH# OD\RXW#RI# FROOHFWLRQ# URXWHV# LV# D# WULDO0DQG0HUURU#SURFHVV1#7KHUH# DUH#QR#
IL[HG#UXOHV#WKDW#FDQ#EH#DSSOLHG#WR#DOO#VLWXDWLRQV1# #
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# $80<#

+RZHYHU/# WKH# IROORZLQJ# IDFWRUV# FRXOG#EH# WDNHQ# LQWR# FRQVLGHUDWLRQ#ZKHQ# OD\LQJ#
RXW#FROOHFWLRQ#URXWHV=#

• :KHUHYHU# SRVVLEOH/# URXWH# VKRXOG# EH# ODLG# RXW# VR# WKDW# WKH\# EHJLQ# DQG# HQG# QHDU#
DUWHULDO#VWUHHWV/#XVLQJ#WRSRJUDSKLFDO#DQG#SK\VLFDO#EDUULHUV#DV#URXWH#ERXQGDULHV1#

• ,Q#KLOO\#DUHDV/#URXWHV#VKRXOG#VWDUW#DW#WKH#WRS#RI#WKH#JUDGH#DQG#SURFHHG#GRZQKLOO#DV#
WKH#YHKLFOH#EHFRPHV#ORDGHG1#

• 5RXWHV#VKRXOG#EH#ODLG#RXW#VR#WKDW#WKH#ODVW#FRQWDLQHU#WR#EH#FROOHFWHG#RQ#WKH#URXWH#
LV#ORFDWHG#QHDUHVW#WKH#GLVSRVDO#VLWH1#

• :DVWHV#JHQHUDWHG#DW# WUDIILF0FRQJHVWHG# ORFDWLRQV#VKRXOG#EH#FROOHFWHG#DV#HDUO\# LQ#
WKH#GD\#DV#SRVVLEOH1#

• 6RXUFHV#DW#ZKLFK#H[WUHPHO\# ODUJH#TXDQWLWLHV#RI#ZDVWHV#DUH#JHQHUDWHG#VKRXOG#EH#
VHUYLFHG#GXULQJ#WKH#ILUVW#SDUW#RI#WKH#GD\1#

• 6FDWWHUHG#SLFNXS#SRLQWV#ZKHUH#VPDOO#TXDQWLWLHV#RI#VROLG#ZDVWHV#DUH#JHQHUDWHG#WKDW#
UHFHLYH# WKH# VDPH# FROOHFWLRQ# IUHTXHQF\# VKRXOG/# LI# SRVVLEOH/# EH# UHFHLYHG# GXULQJ#
RQH#WULS#RU#RQ#WKH#VDPH#GD\1#

7KH#JHQHUDO#VWHSV#LQYROYHG#LQ#HVWDEOLVKLQJ#FROOHFWLRQ#URXWHV#LQFOXGH=#

• 3UHSDUDWLRQ#RI# ORFDO#PDSV# VKRZLQJ#SHUWLQHQW#GDWD# DQG# LQIRUPDWLRQ# FRQFHUQLQJ#
WKH#ZDVWH#JHQHUDWLRQ#VRXUFHV1#

• 'DWD#DQDO\VLV#DQG/#DV#UHTXLUHG#SUHSDUDWLRQ#RI#LQIRUPDWLRQ#VXPPDU\#WDEOHV1#

• 3UHOLPLQDU\#OD\0RXWV#RI#URXWHV#KDYH#WR#EH#SUHSDUHG1#

• &RPSDULVRQ#RI#SUHOLPLQDU\# URXWHV#DQG# WKH#GHYHORSPHQW#RI#EDODQFHG# URXWHV#E\#
WULDO#DQG#HUURU#PHWKRG1#

D1617# 7UDQVIHU#DQG#+DXODJH#RI#6ROLG#:DVWHV#

%HFDXVH#IUHTXHQW#FROOHFWLRQ#DSSHDUV#WR#LPSO\#KLJK#FRVWV/#XQFRQYHQWLRQDO#V\VWHPV#DQG#
WUDQVSRUW#PHWKRG#PD\# KDYH# WR# EH# HPSOR\HG# WR# EULQJ# WKH# H[SHQGLWXUHV#ZLWKLQ# ORFDO#
FDSDFLW\1#

:KHUH#D#VLWH#VXLWDEOH#IRU#WKH#ILQDO#GLVSRVDO#RI#VROLG#ZDVWH#LV#DYDLODEOH#ZLWKLQ#RU#FORVH#
WR#WKH#PDLQ#FROOHFWLRQ#DUHD/#WKHQ#WKH#FKHDSHVW#PHWKRG#RI#WUDQVSRUWLQJ#DQG#GLVSRVLQJ#RI#
WKH#ZDVWH#LV#WR#KDXO#LW#LQ#WKH#FROOHFWLRQ#YHKLFOH#IRU#GLUHFW#GXPSLQJ#RI#ZDVWH1#+RZHYHU/#
PDQ\#XUEDQ#DUHDV#IDFH#DFXWH#VKRUWDJH#RI#ODQG#LQ#FORVH#SUR[LPLW\#WR#WKH#PDLQ#FROOHFWLRQ#
DUHD# DQG# WKH#ZDVWH# KDV# WR# EH# KDXOHG# WR# UHPRWH# GLVSRVDO# VLWHV# RU#ZDVWH# SURFHVVLQJ#
IDFLOLWLHV1# ,Q# WKHVH# FLUFXPVWDQFHV/# WUDQVSRUWLQJ# WKH# ZDVWH# GLUHFWO\# LQ# WKH# FROOHFWLRQ#
YHKLFOH#FDQ# UHVXOW# LQ#PDQ\#PDQ0KRXUV#EHLQJ#VSHQW#RQ#KDXOLQJ#VROLG#ZDVWHV# IURP# WKH#
FROOHFWLRQ# ]RQH# WR# WKH#GLVSRVDO# VLWH1# ,Q#RWKHU#ZRUGV/# LW# LV#PRUH# H[SHQVLYH# WR#KDXO# D#
ODUJH#DPRXQW#RI#ZDVWH#LQ#VPDOO#YHKLFOHV#RYHU#D#ORQJ#GLVWDQFH#WKDQ#LW#LV#WR#KDXO#D#ODUJH#
YROXPH# RI# ZDVWH# LQ# D# ODUJH# YHKLFOHV# RYHU# DORQJ# GLVWDQFH1# 7KLV# VLWXDWLRQ# PD\# EH#
DOOHYLDWHG# E\# XVLQJ# D# WUDQVIHU# VWDWLRQ/# ZKLFK# UHIHUV# WR# WKH# PHDQV/# IDFLOLWLHV/# DQG#
DSSXUWHQDQFHV# XVHG# WR# HIIHFW# WKH# WUDQVIHU# RI#ZDVWH# IURP# UHODWLYHO\# VPDOO# FROOHFWLRQ#
YHKLFOHV# WR# ODUJHU#YHKLFOHV#DQG# WUDQVSRUW# WKHP#RYHU# ORQJ#GLVWDQFHV# WR#HLWKHU#GLVSRVDO#
VLWHV#RU#SURFHVVLQJ# IDFLOLWLHV1#7KLV# LV# LOOXVWUDWHG# LQ#7DEOH# 807/#ZKLFK# VXPPDULVHV# WKH#
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# $8043#

DQWLFLSDWHG#FRVWV#RI#WKH#WUDQVSRUW#PRGHV#WR#WKH#GLVSRVDO#IXQFWLRQ1# # ,W#VKRXOG#EH#QRWHG#
WKDW#WKH#FRPSDFWRU#WUXFNV#DUH#XVHG#DUH#48#P6#YHKLFOHV#ZLWK#6#PDQ#FUHZV#DQG#WKDW#DOO#
SHU# WRQQH# FRVWV# LQFOXGH# SUH0SURFHVVLQJ/# XVH# RI# WUDQVIHU# VWDWLRQV/# WUDQVSRUWDWLRQ/# DQG#
ERWK#YHKLFOH#ORDGLQJ#DQG#XQORDGLQJ#FRVWV1# # #

7DEOH#807=#&RPSDULVRQ#RI#7UDQVSRUW#0RGHV#+5RXQG#7ULSV,#
86#'27RQ#

2QH#ZD\#PLOHDJH#WR#VLWH#0RGH#
43# 53# 63# 73# 83# 93# :3# ;3# <3# 433#

&RPSDFWRU#WUXFN#DW#43#PSK# :16# 0# 0# 0# 0# 0# 0# 0# 0# 0#
&RPSDFWRU#WUXFN#DW#53#PSK# 61;# :17# 0# 0# 0# 0# 0# 0# 0# 0#
&RPSDFWRU#WUXFN#DW#73#PSK# 515# 717# 919# 0# 0# 0# 0# 0# 0# 0#
5DLO0KDXOLQJ# 0# 0# 713# 714# 715# 716# 717# 718# 719# 71:#
4:#WRQQH#VHPL0WUDLOHU# 41<# 519# 615# 61:# 714# 718# 813# 817# 81;# 913#
#

E1# 6WUHHW#6ZHHSLQJ#6\VWHP#

6WUHHW#VZHHSLQJ# LV#RQH#RI# WKH#PRVW#YLVLEOH#RI#DOO#PXQLFLSDO#VHUYLFHV1#&RQVFLRXVO\#RU#
QRW/# UHVLGHQWV# DOORZ# WKHLU#RSLQLRQV#RQ# WKH# HIIHFWLYHQHVV#RI# VWUHHW# VZHHSLQJ#SURJUDP#
LQIOXHQFH# WKHLU# DVVHVVPHQW# RI# WKH# FUHGLELOLW\# RI# WKHLU# PXQLFLSDO# OHDGHUV# DQG# ORFDO#
RIILFLDOV1#9LVLWRUV#LQVWLQFWLYHO\#UDWH#PXQLFLSDOLWLHV#EDVHG#RQ#WKHLU#H[WHUQDO#FRQGLWLRQV/#
L1H1/#FOHDQOLQHVV1#'LUW\#FLWLHV#FDQQRW#DWWUDFW#IRUHLJQ#LQYHVWRUV1#7KHVH#RSLQLRQV#VKRXOG#EH#
SRVLWLYHO\#XVHG#WR#VWLPXODWH#WKH#UHVLGHQWV#WR#EXLOG#D#EHWWHU#FLW\1#

6WUHHW# VZHHSLQJ# SURJUDPV#ZHUH# FRQGXFWHG#PDLQO\# WR# UHPRYH# OLWWHU# DQG# GLUW# VR# WKDW#
VWUHHWV#DSSHDU#SUHVHQWDEOH/#DQG#WUDIILF#ZLOO#QRW#FUHDWH#GXVW1#6SHFLILFDOO\/#LQ#VRPH#DUHDV/#
UHJXODU#VWUHHW#VZHHSLQJ# LV#QHFHVVDU\# WR#SUHYHQW#VHZHUV# IURP#EHFRPLQJ#FORJJHG1# ,W# LV#
DOVR#UHFRJQLVHG#WKDW#GXVW#LV#D#SRWHQWLDO#SROOXWDQW1#

0XQLFLSDOLWLHV#PXVW#EDODQFH#WKH#FRVWV#IRU#DGHTXDWH#VWUHHW#VZHHSLQJ#DQG#HIIHFWLYH#OLWWHU#
FRQWURO# SURJUDPV/# VHZHU# LPSURYHPHQW# RSHUDWLRQV/# SURMHFWV# WR# HQVXUH# VDIHW\# RI#
SHGHVWULDQV# DQG# YHKLFOH# RFFXSDQWV/# DLU# DQG# ZDWHU# SROOXWLRQ# FRXQWHUPHDVXUHV/# DQG#
HFRQRPLF# GHYHORSPHQW1# 3XEOLF# HGXFDWLRQ# SURJUDPV# DORQH/# KRZHYHU/# ZLOO# QRW# KHOS#
HOLPLQDWH# VWUHHW# OLWWHU1# 'HEULV# DOVR# DFFXPXODWHV# IURP# DLU# SROOXWLRQ# IDOORXW/# DQLPDO#
H[FUHWD/# RLO# GULSSLQJV/# SDUWV# GURSSHG# IURP# YHKLFOHV/# VSLOODJH# IURP# VROLG# ZDVWH#
FROOHFWLRQ/#FRQVWUXFWLRQ#GHEULV/#DV#ZHOO#DV#PXG#WUDFNHG#RQWR#SDYHPHQWV1#

E14# 6WUHHW#6ZHHSLQJ#0HWKRGV#

$V#SUDFWLVHG# WRGD\/# VWUHHW0VZHHSLQJ#PHWKRGV# LQ#$GDQD#DQG#0HUVLQ#PD\#EH#JURXSHG#
FRQYHQLHQWO\#XQGHU#WKHVH#JHQHUDO#KHDGLQJV=#

• PDQXDO#VZHHSLQJ#
• PHFKDQLFDO#VZHHSLQJ#
• YDFXXP#VZHHSLQJ#
• IOXVKLQJ#

E15# 0DQXDO#6WUHHW#6ZHHSLQJ#

0DQXDO#VWUHHW#VZHHSLQJ# LV#E\# IDU# WKH#ROGHVW#PHWKRG1#+RZHYHU/# LW#VWLOO# UHWDLQV#FHUWDLQ#
DGYDQWDJHV#DV#IROORZV=#
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# $8044#

$GYDQWDJHV#

• ORZ#FDSLWDO#
• JUHDW#IOH[LELOLW\#RI#RSHUDWLRQ#
• DSSOLFDEOH#WR#FOHDQVLQJ#RI#DUHDV#ZKHUH#GHEULV#DFFXPXODWLRQ#LV#PRVW#IUHTXHQW#
• PDNHV#FOHDQLQJ#EHQHDWK#SDUNHG#YHKLFOHV#SRVVLEOH#
• PDNHV#FOHDQLQJ#URXJK#FREEOH#VWRQH#SDYHPHQWV#SRVVLEOH#
• SURGXFHV#OHVV#QRLVH#
• FUHDWHV#PRUH#MRE#RSSRUWXQLWLHV#
• UHTXLUHV#PLQLPXP#HTXLSPHQW/#UHSDLU#DQG#PDLQWHQDQFH#FRVWV#

'LVDGYDQWDJHV#

• GLIILFXOW\#LQ#VXSHUYLVLRQ#
• GDQJHURXV#XQGHU#KHDY\#WUDIILF#FRQGLWLRQV#

#
7KH# HTXLSPHQW# UHTXLUHG# IRU#PDQXDO# VZHHSLQJ# LV# VLPSOH# DQG# LQH[SHQVLYH1#6ZHHSHUV#
XVH#VWLII#EULVWOHG#EURRPV/#ZKHHOEDUURZV/#VKRYHOV/#DQG#IHZ#RWKHU#WRROV#IRU#VSHFLDO#WDVNV1#

E16# 0HFKDQLFDO#6ZHHSLQJ#

0HFKDQLFDO# VZHHSLQJ# HQWDLOV# WKH# XVH# RI# DV#PDQ\#PDFKLQHV# DV# SRVVLEOH/# XVXDOO\# RI#
YDULRXV# VRUWV1#7KUHH# RU# IRXU0ZKHHO# VZHHSHUV# DUH#PDLQO\# XVHG# IRU#ZLGH#PDLQ# URDGV1#
6HOI0SURSHOOHG# VZHHSHUV# DQG# ZDWHU# VSULQNOLQJ0WUXFNV# DUH# DOVR# XVHG# IRU#PHFKDQLFDO#
VZHHSLQJ1#

$GYDQWDJHV#

• JUHDW#SURGXFWLYLW\#
• ORZ#PDQSRZHU#UHTXLUHPHQW#
• HQVXUHV#VDIH#RSHUDWLRQ#

'LVDGYDQWDJHV#

• KXJH#FDSLWDO#
• KLJK#PDLQWHQDQFH#FRVW#
• ORZ#IOH[LELOLW\#RI#RSHUDWLRQ#
• GLIILFXOW#WR#FRQGXFW#LQ#QDUURZ#DUHDV#
• SURGXFHV#ORWV#RI#QRLVH#
• GLIILFXOW#WR#FRQGXFW#XQGHU#KHDY\#WUDIILF#

#
0HFKDQLFDO#VZHHSLQJ#LV#JHQHUDOO\#WKH#FKHDSHVW#VZHHSLQJ#PHWKRG#IRU#ZLGH#URDGV1#7KLV#
PHWKRG#LV#JHQHUDOO\#VXLWDEOH#IRU#URDGV#H[FHHGLQJ#9#P#LQ#ZLGWK1#

E17# 9DFXXP#6ZHHSLQJ#

9DFXXP# VWUHHW# VZHHSLQJ# LV# EHFRPLQJ# LQFUHDVLQJO\# SRSXODU# LQ# GHYHORSHG# FRXQWULHV#
EHFDXVH#LW#UHPRYHV#ILQH#PDWHULDOV#DV#ZHOO#DV#ODUJHU#GHEULV#ZLWKRXW#XVLQJ#ZDWHU/#WKHUHE\#
FXUWDLOLQJ#ZDWHU0XVH#H[SHQVHV1#7KH#IOLFNLQJ#DFWLRQ#RI#WKH#EURRP#LV#QRW#DV#HIIHFWLYH#RQ#
ILQH#PDWHULDOV#DV#LV#WKH#YDFXXP1#

9DFXXP# XQLWV# FDQ# DOVR# SLFN# XS# ODUJHU# GHEULV/# UDQJLQJ# IURP# FLJDUHWWH# EXWWV# WR# EHHU#
ERWWOHV#DW#RSHUDWLQJ#VSHHGV#RI#53#NP#SHU#KRXU1#:LWK# WKH#KHOS#RI#JXWWHU#EURRPV/# WKLV#
XQLW#LV#DEOH#WR#ORRVHQ#DQG#GHIOHFW#GHEULV#VR#LW#FDQ#EH#SLFNHG#XS1#,W#LV#DOVR#HTXLSSHG#ZLWK#



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

# $8045#

DQ#DGGLWLRQDO#EURRP/#ZKLFK#PD\#RU#PD\#QRW#EH#XVHG#LQ#SLFNLQJ#XS#GHEULV/#WR#ZLQGURZ#
GLUW1# 7KLV# VHFRQG# EURRP# ORRVHQV# WKH# VWUHHW# GLUW# DQG# SXVKHV# LW# WRZDUG# WKH# YDFXXP#
QR]]OHV#ZKHUH#LW#LV#GUDZQ#LQWR#WKH#VWRUDJH#FRPSDUWPHQW1#$#ILOWHU#V\VWHP#WUDSV#WKH#GXVW#
DQG#FRQILQHV#LW#WR#WKH#VZHHSHU#KRSSHU1#

$GYDQWDJHV#

• KLJK#VZHHSLQJ#FDSDELOLW\#
• QR#KDUP#WR#VHZDJH#SLSHV#E\#GXVW#
• SURGXFHV#RQO\#D#YHU\#VPDOO#DPRXQW#RI#GXVW#

'LVDGYDQWDJHV#

• UHTXLUHV#KXJH#FDSLWDO#
• UHTXLUHV#KLJK#PDLQWHQDQFH#FRVW#
• ORZ#IOH[LELOLW\#RI#RSHUDWLRQ#
• GLIILFXOW#WR#FRQGXFW#LQ#QDUURZ#DUHDV#
• SURGXFHV#ORWV#RI#QRLVH#
• GLIILFXOW#WR#FRQGXFW#XQGHU#KHDY\#WUDIILF#

#
E18# )OXVKLQJ#

6WUHHW#IOXVKHUV#K\GUDXOLFDOO\#UHPRYH#GHEULV#IURP#WKH#VWUHHW#VXUIDFH#WR#WKH#JXWWHU1#6LQFH#
WKH# GLVSRVDO# RI# VWUHHW# GLUW# LQ# VHZHUV# DQG# FDWFK# EDVLQV# LV# UHJDUGHG# ZLWK# LQFUHDVLQJ#
GLVIDYRXU#EHFDXVH#LW#SROOXWHV#WKH#HQYLURQPHQW/#VHYHUDO#PXQLFLSDOLWLHV#QRZ#IOXVK#RQO\#
WR#DLG#VZHHSLQJ#DQG#QRW#DV#WKH#VROH#PHWKRG#RI#VZHHSLQJ1#

)OXVKLQJ#EHIRUH# VZHHSLQJ#ZDVKHV# VWUHHW#GLUW# WR# WKH#FXUE# IRU#FROOHFWLRQ#E\#PRWRULVHG#
VZHHSHUV1#7KLV# W\SH#RI# IOXVKLQJ#RUGLQDULO\# HPSOR\V# VPDOOHU# TXDQWLWLHV# RI#ZDWHU# DQG#
ORZHU# QR]]OH# SUHVVXUHV# WR# NHHS# WKH# GLUW# IURP# IORZLQJ# LQWR# WKH# LQOHWV# DV# ZHOO# DV#
PLQLPLVH# WKH# ULVN#RI#JHWWLQJ#SHGHVWULDQV# DQG#YHKLFOHV#ZHW1#7KH#EHQHILWV#RI# IOXVKLQJ#
DIWHU#VZHHSLQJ#DUH=#FOHDQHU#SDYHPHQWV#DQG# WKH#GLVFKDUJH#RI#RQO\#VPDOO#TXDQWLWLHV#RI#
GLUW#LQWR#LQOHWV#DQG#FDWFK#EDVLQV1#

$GYDQWDJH#

• SURGXFHV#QR#GXVW#

'LVDGYDQWDJHV#

• QHHGV#D#ODUJH#DPRXQW#RI#ZDWHU#
• PD\#FORJ#VHZDJH#SLSHV#
• UHTXLUHV#KLJK#PDLQWHQDQFH#FRVW#
• ORZ#IOH[LELOLW\#RI#RSHUDWLRQ#
• GLIILFXOW#WR#FRQGXFW#LQ#QDUURZ#DUHDV#
• GLIILFXOW#WR#FRQGXFW#XQGHU#KHDY\#WUDIILF#

#
F1# 5HF\FOLQJ#6\VWHP#

F14# ,QWURGXFWLRQ#

0RVW# GHYHORSHG# FRXQWULHV# VWDUWHG# WDNLQJ# YDULRXV# DFWLRQV# LQ# WKH#PLG04<;3V# GLUHFWHG#
WRZDUG# UHF\FOLQJ# RI# VROLG#ZDVWH1#7KH# FRPPRQO\# DFFHSWHG# GHILQLWLRQ# RI# VROLG#ZDVWH#
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UHF\FOLQJ#ZRXOG#EH#WR#XWLOLVH#RQH#RU#PRUH#ZDVWH#FRPSRQHQWV#LQ#VXFK#D#ZD\#WKDW#WKH\#
DUH#QRW#GHSRVLWHG#LQ#D#ODQGILOO1#0DWHULDOV#FRPPRQO\#UHF\FOHG#RU#UHF\FODEOH#ZDVWHV#DUH#
SDSHU/#FDUGERDUG/#JODVV/#ERWWOH/#DOXPLQLXP/#IHUURXV#PHWDO/#DQG#SODVWLF1#

7KH#SULPDU\#EHQHILWV#RI# UHF\FOLQJ#DUH#FRQVHUYDWLRQ#RI#QDWXUDO# UHVRXUFHV#DQG# ODQGILOO#
VSDFH>#KRZHYHU/#WKH#FROOHFWLRQ#DQG#WUDQVSRUW#RI#PDWHULDOV#UHTXLUHV#VXEVWDQWLDO#DPRXQWV#
RI# HQHUJ\# DQG# ODERXU/# DQG# KLVWRULFDOO\/# PRVW# UHF\FOLQJ# SURJUDPV# DUH# VXEVLGLVHG#
HFRQRPLFDOO\41#7KH# UHTXLUHPHQWV# IRU#D#VXFFHVVIXO#SURJUDP#DUH# WKDW#D#VWURQJ#GHPDQG#
H[LVW#IRU#UHFRYHUHG#PDWHULDOV#DQG#WKDW#WKH#PDUNHW#YDOXH#RI#WKH#PDWHULDOV#EH#VXIILFLHQW#WR#
SD\#IRU#FROOHFWLRQ#DQG#WUDQVSRUWDWLRQ#FRVWV1#

F15# ,PSRUWDQW#,VVXHV#RQ#&XUUHQW#5HF\FOLQJ#LQ#$GDQD#DQG#0HUVLQ#

F1514# &RPSRVLWLRQ#RI#5HF\FODEOH#:DVWH#

7DEOH#808#VKRZV#WKH#VXUYH\HG#ZDVWH#FRPSRVLWLRQ#RI#$GDQD#DQG#0HUVLQ/#WKH#VWDQGDUG#
ZDVWH#FRPSRVLWLRQ#RI#LQGXVWULDOLVHG#FRXQWULHV#DQG#WKH#8QLWHG#6WDWHV1#7KLV#FRPSDULVRQ#
FOHDUO\# VKRZV# WKDW# WKH# SUHVHQW# FRPSRVLWLRQ# RI# UHF\FODEOH#ZDVWH# LQ#$'$1$#$1'#
0(56,1#LV#IDU#OHVV#WKDQ#WKDW#RI#LQGXVWULDOLVHG#FRXQWULHV=#5<195(IRU#$GDQD/#63136#(#
IRU#0HUVLQ/#5:0;3#(#IRU#LQGXVWULDOLVHG#FRXQWULHV/#DQG#9:18#(#IRU#WKH#8QLWHG#6WDWHV1#

7DEOH#808#VKRZV# WKDW# WKH# UDWLR#RI#FRPPRQO\# UHF\FODEOH#ZDVWH/#FRPSRVLQJ#RI#PDLQO\#
QRQ0SXWUHVFLEOH# ZDVWHV/# LQ# ZKROH# ZDVWH# LV# YHU\# ORZ1# ,W# LPSOLHV# WKDW# WR# SURPRWH#
UHF\FOLQJ# QRQ0UHF\FODEOH# ZDVWHV/# FRPSRVLQJ# RI# PDLQO\# RUJDQLF2SXWUHVFLEOH#
+FRPSRVWDEOH,#ZDVWHV/#LV#UHTXLUHG#LQ#RUGHU#WR#LQFUHDVH#WKH#RYHUDOO#UHF\FOLQJ#UDWH1#

7DEOH#808=#&RPSDULVRQ#RI#:DVWH#&RPSRVLWLRQ#
# $GDQD#

LQ#4<<;-4#
0HUVLQ#

LQ#4<<;-4#
,QGXVWULDOLVHG#
# &RXQWULHV-5#

8QLWHG#6WDWHV#
LQ#4<<3-6#

.LWFKHQ# 99178#(# 9:1;:#(# 53083#(# <13#(#
3DSHU# 4:14:#(# 4;197#(# 48083#(# 7313#(#
7H[WLOH# 5176#(# 5148#(# 5043#(# 513#(#
3ODVWLF# 914:#(# 81;4#(# 5043#(# :13#(#
*UDVV2:RRG# 517;#(# 31;;#(# 0# 5318#(#
/HDWKHU25XEEHU# 3165#(# 314;#(# 0# 413#(#
0HWDO# 4133#(# 31:;#(# 6046#(# <18#(#
*ODVV# 5186#(# 517:#(# 7045#(# ;13#(#
&HUDPLF26WRQH# 31<9#(# 413;#(# 4053#(#

+LQFOXGLQJ#RWKHUV,#
613#(#

+LQFOXGLQJ#RWKHUV,#
2WKHUV# 317<#(# 3147#(# 0# 0#
7RWDO# 433133#(# 433133#(# 43313#(# 43313#(#
1RWH=# # 6FUHHQHG#LWHPV#DUH#UHF\FODEOH#ZDVWHV1#
# -4=#06:#H[FOXGLQJ#SXEOLF#DUHD#FOHDQVLQJ#ZDVWH1#
6RXUFH=# -5=# ³,QWHJUDWHG# 5HVRXUFH# 5HFRYHU\/# 5HF\FOLQJ# IRUP# 0XQLFLSDO# 5HIXVH=# $# VWDWH0RI0WKH0DUW#

5HYLHZ# DQG# $QQRWDWHG# %LEOLRJUDSK\´/# 81'3# 3URMHFW# 0DQDJHPHQW# 5HSRUW# 1XPEHU# 4/# 61#
&RLQWUHDX/#HW1#DO1#4<;8#

# -6=#,QWHJUDWHG#6ROLG#:DVWH#0DQDJHPHQW/#(QJLQHHULQJ#3ULQFLSOHV#DQG#0DQDJHPHQW#,VVXHV/#*1#
7FKREDQRJORXV/#HW#DO/#0F*UDZ0+LOO/#4<<6#

#
F1515# 3UHVHQW#5HF\FOLQJ#&RQGLWLRQV#

$V# IRU# WKH# FRPPRQO\# UHF\FODEOH#ZDVWHV/# D# UHF\FOLQJ# V\VWHP# IRUPHG# E\# WKH# SULYDWH#
VHFWRU/#ZKLFK#FRQVLVWV#RI#D# ORW#RI# LQIRUPDO# LQGLYLGXDOV/# LV#ZHOO#HVWDEOLVKHG#DQG#YHU\#

#################################################
4 # ,QWHJUDWHG# 6ROLG# :DVWH# 0DQDJHPHQW/# (QJLQHHULQJ# 3ULQFLSOHV# DQG# 0DQDJHPHQW# ,VVXHV/# *1#
7FKREDQRJORXV/#HW#DO/#0F*UDZ0+LOO/#4<<6#
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DFWLYH1# +RZHYHU/# WKH# UHF\FOLQJ# DFWLYLWLHV# RI# SXEOLF# LQVWLWXWLRQV# DUH# FRQVLGHUDEO\#
OLPLWHG1#

$V# IRU# WKH# QRQ0UHF\FODEOH#ZDVWHV# +SXWUHVFLEOH#ZDVWHV/# DOWKRXJK# WKHUH# LV# D# FRPSRVW#
SODQW# +VLQFH# 4<;8,# LQ#0HUVLQ/# WKH# SODQW# KDV# QRW# EHHQ# VDWLVIDFWRULO\# RSHUDWHG1# 7KH#
SRWHQWLDO# GHPDQG# IRU# FRPSRVW# VHHPV# WR# EH# YHU\# KLJK# DFFRUGLQJ# WR# WKH# SUHOLPLQDU\#
FRPSRVW#PDUNHWDELOLW\1#+RZHYHU/# WKH#TXDOLW\#RI# WKH# FRPSRVW#SUHVHQWO\#SURGXFHG#E\#
WKH# SODQW# LV# H[WUHPHO\# SRRU1# # &RDUVH# FRPSRVW# FRQWDLQV# D# ORW# RI# LPSXULWLHV# WKDW# WKH#
IDUPHUV#WHQG#QRW#WR#XVH#WKH#SURGXFW#DJDLQ1#

F16# $OWHUQDWLYHV#

5HF\FOLQJ# V\VWHPV# PD\# EH# GLYLGHG# LQWR# WZR# W\SHV# LQ# WHUPV# RI# WKH# PDJQLWXGH# RI#
LQYROYHPHQW#RI#JRYHUQPHQWDO#RUJDQLVDWLRQV=#JRYHUQPHQW#UHODWHG#UHF\FOLQJ#V\VWHP#DQG#
SULYDWH#VHFWRU#FHQWUHG#UHF\FOLQJ#V\VWHP1#

F1614# *RYHUQPHQW#5HODWHG#5HF\FOLQJ#6\VWHP#

*RYHUQPHQW# UHODWHG# UHF\FOLQJ# V\VWHP# DUH# FDUULHG# RXW# DV# D#PHDQV# RI# HFRQRPLFDOO\#
FRQWUROOLQJ#VROLG#ZDVWH#JHQHUDWLRQ1#7KLV#V\VWHP#REOLJHV#GLVFKDUJHUV#WR#FRQGXFW#ZDVWH#
VHJUHJDWLRQ#DQG#VRUWLQJ/#DV#ZHOO#DV#VHSDUDWH#GLVFKDUJH/#FROOHFWLRQ#DQG# WUDQVSRUWDWLRQ1#
7KHVH#DFWLYLWLHV#LQFXU#DGGLWLRQDO#FRVWV#DQG#WKHLU#VXFFHVV#LV#KHDYLO\#GHSHQGHQW#RQ#SXEOLF#
FR0RSHUDWLRQ1# 7KH# JRYHUQPHQW# UHODWHG# UHF\FOLQJ# V\VWHP# LV# FRQVLGHUHG# WR# EH# PRUH#
SURGXFWLYH#DQG#WKH\#UHGXFH#WKH#DPRXQW#RI#ZDVWH#IRU#ILQDO#GLVSRVDO1#

0DQ\# LQGXVWULDOLVHG# FRXQWULHV# VXIIHU# IURP# ODQGILOO# VLWH# VFDUFLW\# SUREOHPV1# ,Q# -DSDQ/#
ZDVWHV#DUH#VRPHWLPHV#WUDQVSRUWHG#WR#GLVSRVDO#VLWHV#PRUH#WKDQ#833#NP#DZD\#IURP#WKH#
ZHLJKWHG#FHQWUHV#RI#FROOHFWLRQ#SRLQWV1#7KHUHIRUH/#WKLV#V\VWHP#KDV#EHFRPH#SDUWLFXODUO\#
FRPPRQ#LQ#LQGXVWULDOLVHG#FRXQWULHV#DV# LW#JHQHUDWHV#FRQVLGHUDEOH#ILQDQFLDO#EHQHILWV#E\#
VDYLQJ#ODQGILOO#VSDFH#DQG#UHGXFLQJ#WUDQVSRUWDWLRQ#FRVWV1#

F1615# 3ULYDWH#6HFWRU#&HQWUHG#5HF\FOLQJ#6\VWHP#

7KH#JRYHUQPHQW#KDV#DQ# LQGLUHFW#DQG# OLPLWHG# UROH# LQ# WKH#SURPRWLRQ#RI# WKLV# UHF\FOLQJ#
V\VWHP/#WKDW#LV#WKH#FRQGXFW#RI#SXEOLF#HGXFDWLRQ#SURJUDPPHV#RQ#UHF\FOLQJ1#7KLV#V\VWHP#
GRHV# QRW# LPSRVH# VHSDUDWH# FROOHFWLRQ# DQG# DQ\# ULVN# HQFRXQWHUHG# LV# VROHO\# WKH#
UHVSRQVLELOLW\#RI#WKH#SULYDWH#HQWLWLHV#LQYROYHG1#

7KLV#DOWHUQDWLYH#LV#DOPRVW#WKH#VDPH#V\VWHP#DV#WKH#SUHVHQW#RQH1#

G1# ,QWHUPHGLDWH#7UHDWPHQW#6\VWHP#

7KLV#VHFWLRQ#FRQVLGHUV#WKH#SRVVLEOH#RSWLRQV#IRU=#

• 7KH# WUHDWPHQW# RI#ZDVWHV# E\# LPSURYLQJ# RU# UHPRYLQJ# VRPH# RI# LWV# XQGHVLUDEOH#
FKDUDFWHULVWLFV#+H1J1/#WR#UHGXFH#ZDVWH#YROXPH/#WR#UHQGHU#ZDVWH#LQHUW,#

• 7KH#UHFRYHU\#RI#VRPH#RI#WKH#ZDVWHV#HLWKHU#DV#HQHUJ\#+JDV/#VWHDP#RU#HOHFWULFLW\,#RU#
DV#UHXVDEOH#PDWHULDOV#+H1J1/#ZDVWH#SDSHU/#IHUURXV#VFUDS/#FRPSRVW,#

6HYHUDO#FULWHULD#RI#SULPH# LPSRUWDQFH# LQ#DVVHVVLQJ# WKH#VXLWDELOLW\#DQG#YLDELOLW\#RI#DQ\#
V\VWHP#RI#ZDVWH#KDQGOLQJ/#WUHDWPHQW#RU#UHFRYHU\#DUH#DV#IROORZV1#
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• 7HFKQLFDO#IHDVLELOLW\#

• 7KH#GHJUHH#WR#ZKLFK#WKH#WHFKQRORJ\#RI#WKH#V\VWHP#LV#SURYHQ/#L1H1/#³DUH#WKHVH#
SODQWV#DFWXDOO\#LQ#RSHUDWLRQ#HOVHZKHUH"´1#

• 7KH# UHOLDELOLW\# RI# WKH# V\VWHP# DQG# VLPLODU# LVVXHV1# +7KHVH# TXHVWLRQV# DUH#
SDUWLFXODUO\#LPSRUWDQW#ZKHQ#FRQVLGHULQJ#ODWHVW#WHFKQRORJLHV#VLQFH/#IRU#H[DPSOH/#
PDQ\#UHFRYHU\#V\VWHPV#DUH#RI#UHODWLYHO\#UHFHQW#GHYHORSPHQW,1#

• ,WV# ILQDQFLDO#DQG# HFRQRPLF# LPSOLFDWLRQV=#KRZ#PXFK#ZLOO# WKH# V\VWHP# FRVW# WR#
FRQVWUXFW#DQG#RSHUDWH>#ZKDW#DUH#WKH#SRWHQWLDO#EHQHILWV#IURP#VDYLQJV#LQ#WUDQVSRUW#
DQG# GLVSRVDO# FRVWV# DQG# IURP# WKH# VDOH# RI# UHFRYHUHG# SURGXFWV># ZKDW# RWKHU#
HFRQRPLF#EHQHILWV#GRHV#WKH#V\VWHP#RIIHU#LQ#WHUPV#RI#IRUHLJQ#H[FKDQJH#VDYLQJV/#
HPSOR\PHQW/#HWF1#2I#VSHFLDO#LPSRUWDQFH#KHUH#LV#WKH#VFRSH#IRU#DFWXDO#VHOOLQJ#DQG#
XVLQJ#DQ\#UHFRYHUHG#SURGXFWV#DV#WKLV#FDQ#IUHTXHQWO\#EH#OHVV#WKDQ#LV#HVWLPDWHG1#

• ,WV#PDQDJHPHQW#UHTXLUHPHQWV=#KRZ#PXFK#TXDOLILHG#PDQDJHPHQW#DQG#VNLOOHG#
ODERXU#ZLOO#WKH#V\VWHP#UHTXLUH#WR#RSHUDWH#SURSHUO\>#KRZ#PXFK#FR0RSHUDW#ZLOO#EH#
REWDLQHG# IURP# WKH# SXEOLF/# HWF1#8QOHVV# WKH# QHFHVVDU\# UHVRXUFHV# DQG# VNLOOV# DUH#
DYDLODEOH/#WKH#V\VWHP#PD\#EH#PXFK#OHVV#DWWUDFWLYH#WKDQ#LW#LQLWLDOO\#DSSHDUV1#

#
2XU# DVVHVVPHQW# RI# WKH# YDULRXV# RSHUDWLRQV# EHORZ# WDNHV# LQWR# DFFRXQW# WKH# SUHYDLOLQJ#
FRQGLWLRQV# DQG#SUREOHPV# LQ# WKH# WDUJHW# DUHD/# HYDOXDWLQJ# LQ#EURDG# WHUPV# WKH# WHFKQLFDO#
VXLWDELOLW\#DQG#HFRQRPLF#LPSOLFDWLRQV#RI#GLIIHUHQW#V\VWHPV#IRU#KDQGOLQJ/#WUHDWPHQW#DQG#
UHFRYHULQJ#VROLG#ZDVWHV#LQ#$GDQD#DQG#0HUVLQ1#

7KH#IROORZLQJ#LQWHUPHGLDWH#WHFKQRORJLHV#DUH#GLVFXVVHG#LQ#WKLV#VHFWLRQ=#

• ,QFLQHUDWLRQ#
• 3URGXFWLRQ#RI#5HIXVH0'HULYHG#)XHO#+5'),#
• &RPSRVWLQJ#
• %LRJDV#3URGXFWLRQ#
• 3\URO\VLV#
• 6L]H#5HGXFWLRQ#
• 0HFKDQLFDO#DQG#0DQXDO#6RUWLQJ#

#

#
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3UH0WUHDWPHQW &RQYHUVLRQ

,QWHUPHGLDWH#7UHDWPHQW#7HFKQRORJ\

:DVWH
*HQHUDWLRQ

&ROOHFWLRQ#)
+DXODJH

6L]H#5HGXFWLRQ
E\#&UXVKLQJ

5')

3\URO\VLV

%LRJDV

,QFLQHUDWLRQ

$VK
6ROLGLILFDWLRQ

&RPSRVWLQJ

0HFKDQLFDO
)#0DQXDO
6RUWLQJ

5')

)XHO#2LO
)XHO#*DV

)XHO#*DV

6WHDP#)
+RW#:DWHU

6ODJ/
$JJUHJDWH/
HWF1

&RPSRVW

)HUURXV

1RQ0IHUURXV
*ODVV
3DSHUV
3ODVWLFV

&UXGH#)XHO

3RZHU
*HQHUDWLRQ

$LU
&RQGLWLRQLQJ
+RW#:DWHU
6XSSO\
6WHDP#IRU
)DFWRULHV

&RQVWUXFWLRQ
0DWHULDOV

2UJDQLF
)HUULOL]HU#)
6RLO
&RQGLWLRQHU

5HF\FODEOH
0DWHULDOV

(QHUJ\
5HFRYHU\#IRU
,QGLUHFW#8VH

(QHUJ\
5HFRYHU\#IRU
'LUHFW#8VH

&RQYHQWLRQDO
7\SH
5HFRYHU\
+&KHPLFDO#)
%LRORJLFDO
7UHDWPHQW,

5HFRYHU\#E\
([WUDFWLRQ

(QHUJ\
5HFRYHU\

0DWHULDO
5HFRYHU\

&RPSRVW

0HWKRG#RI#5HVRXUFH#5HFRYHU\8VH#RI#5HYRFHUHG
0DWHULDOV

5HYRFHUHG
0DWHULDOV

#

)LJXUH#804=#,QWHUPHGLDWH#7UHDWPHQW#7HFKQRORJLHV#DQG#5HVRXUFH#5HFRYHU\#
0HWKRG#

G14# ,QFLQHUDWLRQ#

,QFLQHUDWLRQ#RI#PXQLFLSDO# VROLG#ZDVWHV# LV# RQH# RI# WKH#PRVW# SRSXODU#PHWKRG# UHFHQWO\#
DGRSWHG#IRU#SURFHVVLQJ#ZDVWHV#LQ#GHYHORSHG#FRXQWULHV1#:DVWH#LV#PDLQO\#FRQYHUWHG#LQWR#
VWDEOH# R[LGLVHG# JDVHV# DQG# SDUWO\# LQWR# VWDEOH# LQRUJDQLF#PDWWHUV# E\# KLJK# WHPSHUDWXUH#
FRPEXVWLRQ1# 2I# WKH# YDULRXV# LQWHUPHGLDWH# WUHDWPHQW# WHFKQRORJLHV/# LQFLQHUDWLRQ#
JHQHUDOO\#UHGXFHV#ZDVWH#YROXPH#WR#D#ODUJH#GHJUHH1#,W#DOVR#VWDELOLVHV#SXWUHVFLEOH#RUJDQLF#
ZDVWHV1# (QHUJ\# IURP# ZDVWH# LQFLQHUDWLRQ# FDQ# EH# XWLOLVHG# IRU# WKH# SURGXFWLRQ# RI#
HOHFWULFLW\# DQG2RU# GLVWULFW# KHDWLQJ/# DQG# WKH# LQFRPH# IURP# WKH# VDOH# RI# HQHUJ\# PD\#
FRQWULEXWH#WR#WKH#HFRQRPLFV#RI#WKH#SODQW1#

$#JHQHUDO#REVHUYDWLRQ#ZRXOG#LQGLFDWH#WKDW#LQFLQHUDWRUV#PD\#EH#IHDVLEOH#ZKHUH#ODQG#IRU#
ODQGILOOLQJ#LV#VFDUFH/#H[SHQVLYH#RU#YHU\#UHPRWH#IURP#WKH#DFWXDO#VROLG#ZDVWH#JHQHUDWLRQ#
FHQWUH1# 0RGHUQ# LQFLQHUDWLRQ# DQG# IOXH# JDV# FOHDQLQJ# WHFKQRORJ\# PDNHV# ZDVWH#
LQFLQHUDWLRQ#DQ#HQYLURQPHQWDOO\#DFFHSWDEOH# IRUP#RI#ZDVWH# WUHDWPHQW/# LW# LV/# WKHUHIRUH/#
SRVVLEOH# WR# ORFDWH# VXFK# SODQWV# HYHQ# LQ# GHQVHO\# SRSXODWHG# DUHDV1# $FFRUGLQJO\/#
LQFLQHUDWLRQ#KDV#SOD\HG#D#UROH#LQ#PXQLFLSDO#ZDVWH#PDQDJHPHQW#IRU#PRUH#WKDQ#83#\HDUV#
LQ#PDQ\#PDMRU#FLWLHV#LQ#-DSDQ/#(XURSH#DQG#WKH#86$1#

$# PRGHUQ# LQFLQHUDWRU# FRQVLVWV# RI# D# QXPEHU# RI# EDVLF# FRPSRQHQWV1# 7\SLFDOO\# WKH\#
LQFOXGH# DQ# XQORDGLQJ# DUHD/# UHIXVH# IHHGLQJ# GHYLFH/# EXUQLQJ# JUDWH# DUHD/# FRPEXVWLRQ#
FKDPEHU/# DLU# VXSSO\# V\VWHP/# UHVLGXH#TXHQFK# DQG#GLVSRVDO# V\VWHP/# IOXH#JDV# VFUXEEHU#
DQG# ZDWHU# WUHDWPHQW# V\VWHP/# DQG# VWDFN1# 6HOHFWLRQ# DQG# GHVLJQ# RI# WKHVH# EDVLF#
FRPSRQHQWV#ZLOO#EH#WKH#GHFLGLQJ#IDFWRU#LQ#GLIIHUHQWLDWLQJ#RQH#LQFLQHUDWRU#IURP#DQRWKHU1#

0DMRU#GLIIHUHQFHV#LQ#W\SLFDO#PRGHUQ#LQFLQHUDWRUV#DUH#QRWHG#LQ#ERWK#UHIXVH#IHHG#V\VWHPV#
DQG# JUDWH# GHVLJQV1# )HHGLQJ# RI# UHIXVH# PD\# EH# DFFRPSOLVKHG# E\# HLWKHU# EDWFK# RU#
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FRQWLQXRXV#PRGH1#%DWFK# IHHG#RI# UHIXVH#KDV#H[SHULHQFHG#D#GHFOLQH# LQ#XVH#RYHU# UHFHQW#
\HDUV#LQ#IDYRXU#RI#FRQWLQXRXV#IHHG#PHWKRGV1#

$SSOLFDELOLW\#IRU#$GDQD#DQG#0HUVLQ#

2QH# RI# WKH# PRVW# LPSRUWDQW# IDFWRUV# WKDW# ZRXOG# GHWHUPLQH# ZKHWKHU# LQFLQHUDWLRQ# LV#
IHDVLEOH#LV#WKH#FDORULILF#YDOXHV#RI#WKH#ZDVWH#EHLQJ#JHQHUDWHG1#,W#LV#VDLG#WKDW#WKH#UHTXLUHG#
FDORULILF#YDOXH#RI#ZDVWH#WR#EXUQ#ZLWKRXW#VXSSOHPHQWDU\#IXHO#LV#4/:33#FDO2NJ1#$FFRUGLQJ#
WR# WKH# UHVXOW# RI# WKH# ZDVWH# FRPSRVLWLRQ# VXUYH\/# WKH# FDORULILF# YDOXH# RI# WKH# ZDVWH#
JHQHUDWHG#LQ#$GDQD#DQG#0HUVLQ#FRXOG#EH#HVWLPDWHG#IDU#EHORZ#4/:33#FDO2NJ#GXH#WR#ODUJH#
FRPSRVLWLRQ#RI#NLWFKHQ#ZDVWHV# +PRUH# WKDQ# 98#(#RI#06:,1# ,W#ZLOO# WKHUHIRUH# UHTXLUH#
VXSSOHPHQW#IXHO#IRU#EXUQLQJ1#

7KH#LQFRPH#IURP#WKH#VDOH#RI#HQHUJ\#JHQHUDWHG#E\#LQFLQHUDWLRQ#RI#ZDVWH/#HLWKHU#E\#WKH#
IRUP# RI# KHDW# RU# HOHFWULFLW\/# LV# RIWHQ# H[SHFWHG# ZKHQ# LW# LV# LQWURGXFHG1# 7R# JHQHUDWH#
HOHFWULFLW\#E\#LQFLQHUDWLRQ#RI#ZDVWH#LV#QRW#DSSURSULDWH#IRU#$GDQD#DQG#0HUVLQ#EHFDXVH#LW#
UHTXLUHV#FRQVLGHUDEOH#DPRXQW#RI#FRVWV#QRW#RQO\#IRU#LQVWDOODWLRQ#EXW#DOVR#IRU#RSHUDWLRQ#
DQG# PDLQWHQDQFH1# $OWKRXJK# WR# VXSSO\# KHDW# LV# HDVLHU# LQ# WHUPV# RI# WHFKQRORJ\/# WKH#
GHPDQG#IRU#KHDW#LQ#$GDQD#DQG#0HUVLQ#LV#HVWLPDWHG#WR#EH#YHU\#VPDOO#WKHUHIRUH/#D#ODUJH#
LQFRPH#IURP#VDOH#RI#HQHUJ\#FDQQRW#EH#H[SHFWHG1#

$#SXUSRVH0EXLOW#DXWRPDWHG#LQFLQHUDWLRQ#IDFLOLW\#LQYROYHV#YHU\#KLJK#FDSLWDO#RXWOD\1#7KH#
WHFKQRORJ\#LV#VRSKLVWLFDWHG#DQG#UHTXLUHV#KLJK#OHYHOV#RI#WHFKQLFDO#H[SHUWLVH#WR#RSHUDWH1#
$SSURSULDWH# JDV# FOHDQLQJ# HTXLSPHQW# QHHGV# WR# EH# LQVWDOOHG/# DQG# RSHUDWLRQDO# DQG#
PDLQWHQDQFH#FRVWV#DUH#KLJK1# ,Q#DGGLWLRQ/# LW# UHTXLUHV#FRQWLQXRXV#VSHQGLQJ# IRU#VXSSRUW#
IXHO#WKHUHIRUH/#ERWK#WKH#LQYHVWPHQW#FRVW#DQG#2#)#0#FRVW#DUH#WRR#H[SHQVLYH1#

,W# LV#DFFRUGLQJO\#EHOLHYHG# WKDW# LQFLQHUDWLRQ# LV# LQDSSURSULDWH# LQ#$GDQD#DQG#0HUVLQ# IRU#
WHFKQLFDO#DQG#HFRQRPLF#UHDVRQV/#H[FHSW#IRU#WKH#SXUSRVH#RI#KD]DUGRXV#ZDVWH#LQFOXGLQJ#
LQIHFWLRXV# PHGLFDO# ZDVWH# WUHDWPHQW1# )XUWKHUPRUH/# WKH#0LQLVWU\# RI# (QYLURQPHQW# LV#
SUHSDULQJ#D#GUDIW#WR#SDVV#WKH#ODZ#IURP#WKH#SDUOLDPHQW#WR#SUHYHQW#LQFLQHUDWLRQ1#

G15# 3URGXFWLRQ#RI#5HIXVH0'HULYHG#)XHO#+5'),#

,Q#WKLV#V\VWHP#WKH#FRPEXVWLEOH#IUDFWLRQ#RI#WKH#ZDVWH#LV#VHSDUDWHG#E\#VRPH#PHFKDQLFDO#
RU#PDQXDO#PHDQV#SULPDULO\# WR# H[WUDFW# WKH#SDSHU# DQG#SODVWLF# IUDFWLRQV#ZKLFK# LV# WKHQ#
HLWKHU#XVHG#DV#LWV#UDZ#VWDWH#RU#FRPSDFWHG#LQWR#SHOOHWV1# #

7KH#SURGXFWLRQ#RI# UHIXVH0GHULYHG# IXHO#FDQ#EH#GRQH# LQ# VHYHUDO#ZD\V1# ,Q# VRPH#RI# WKH#
HDUOLHU# V\VWHPV/# UDZ# UHIXVH#ZDV# ILUVW# VKUHGGHG# WR#D#QRPLQDO#SDUWLFOH# VL]H#RI#DERXW# 7#
LQFKHV1#0RUH#UHFHQW#V\VWHPV#HPSOR\#D#URWDU\#WUDPPHO#EHIRUH#VKUHGGLQJ1#7KLV#WUDPPHO#
DOORZV#IRU#SULRU#VHSDUDWLRQ#RI#KHDY\/#ODUJHU#PDWHULDOV1#$IWHU#VKUHGGLQJ/#IHUURXV#PHWDOV#
DUH# VHSDUDWHG# PDJQHWLFDOO\# IRU# UHF\FOLQJ1# 7KH# UHPDLQGHU# LV# WKHQ# VHSDUDWHG# LQWR# D#
OLJKWHU/#PRVWO\#FRPEXVWLEOH# IUDFWLRQ#DQG#D#KHDYLHU/#PRVWO\#QRQ0FRPEXVWLEOH# IUDFWLRQ#
XVLQJ#DQ#DLU#FODVVLILHU1#

7KH#OLJKWHU#IUDFWLRQ#LV#WKHQ#IXUWKHU#SURFHVVHG#WR#SURGXFH#WKH#5')#WKURXJK#VHFRQGDU\#
VKUHGGLQJ# DQG# VFUHHQLQJ1#7KH#5')# WKDW# LV# SURGXFHG# FDQ# EH# EXUQHG# DV# D# FRDO# RU# D#
SULPDU\#IXHO#LQ#D#VSHFLDOO\#GHVLJQHG#ERLOHU1#

7RGD\/#5')#V\VWHPV#DUH#PDLQO\#DGRSWHG#LQ#-DSDQ/#WKH#8QLWHG#6WDWHV#DQG#&DQDGD1#%XW#
WKH# H[WHQVLYH# XVH# RI# WKLV# WHFKQRORJ\# LQ# WKH# GHYHORSLQJ# FRXQWULHV# PD\# QRW# EH#
UHFRPPHQGDEOH#GXH#WR#WKH#IROORZLQJ#SUREOHPV#REVHUYHG1#
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• 7KHUH#LV#D#QHHG# WR#DOWHU# WKH#FRPEXVWLRQ#FRQGLWLRQV#RI#FRQYHQWLRQDO#ERLOHUV#DQG#
EXUQHUV#LI#D#VLJQLILFDQW#DPRXQW#RI#5')#LV#WR#EH#EXUQW1#

• 7KH#SUH0WUHDWPHQW#SODQW#LV#FDSLWDO#LQWHQVLYH#OHDGLQJ#WR#KLJK#ZDVWH#GLVSRVDO#SULFHV#
LQ#RUGHU#WR#PDNH#WKH#SHOOHWV#FRPSHWLWLYH#ZLWK#FRDO1#

• 7KH#SHOOHWV#VWLOO#KDYH#D#KLJK#FRQWHQW#RI#SROOXWDQWV# +KHDY\#PHWDOV#DQG#FKORULGH,#
ZKLFK#FRQYHQWLRQDO#FRDO#ILUHG#SODQWV#DUH#QRW#HTXLSSHG#IRU#ILOWHULQJ1#

• 2FFXSDWLRQDO#KHDOWK#SUREOHPV#DW#WKH#SODQWV#VSHFLDOO\#DW#PDQXDO#VRUWLQJ#OLQHV1#

$GYDQWDJHV#

• &RPEXVWLEOHV#LQ#PXQLFLSDO#ZDVWH#FDQ#EH#FRQYHUWHG#WR#VXEVWLWXWH#IXHO#ZKLFK#FDQ#
EH#VWRUHG#DQG#LV#HDV\#WR#KDQGOH1#

'LVDGYDQWDJHV#

• :DVWH#ZKLFK#FDQ#EH#FRQYHUWHG#WR#5')#LV#YHU\#OLPLWHG/#DQG#WKHLU#DYDLODELOLW\#FDQ#
EH#IRXQG#RQO\#LQ#ZDVWH#ZLWK#D#KLJK#SDSHU#FRQWHQW1#

• 7KH#PDUNHW# IRU#5')#ZLOO#EH# OLPLWHG#GXH# WR# WKH# QHFHVVLW\# RI# D# VSHFLDO# EXUQHU#
ZKLFK#FDQ#EXUQ#KDUG#VROLG#IXHO#VXFK#DV#FRDO1#

• 6RPH# WHFKQLFDO#GLIILFXOWLHV# VXFK# DV# H[SORVLRQV# LQ# FUXVKHU/# FORJJLQJ# LQ# VWRULQJ#
VLOR/#HWF1/#KDYH#WR#EH#VROYHG1#

7KH#YLDELOLW\#RI#WKLV#V\VWHP#ZRXOG#GHSHQG#RQ#WKH#FRPSRVLWLRQ#RI#WKH#ZDVWH1#,Q#$GDQD#
DQG#0HUVLQ#WKH#FRPEXVWLEOH#IUDFWLRQ#RI#KLJK#FDORULILF#YDOXH#LV#YHU\#VPDOO#DQG#WKHUHIRUH#
VXFK#D#V\VWHP#ZLOO#QRW#EH#YLDEOH1#

G16# &RPSRVWLQJ#

&RPSRVWLQJ# LV# WKH#ELRORJLFDO#GHFRPSRVLWLRQ# DQG# VWDELOLVDWLRQ#RI#RUJDQLF# VXEVWUDWHV/#
XQGHU#FRQGLWLRQV# WKDW#DOORZ#GHYHORSPHQW#RI# WKHUPRSKLOLF# WHPSHUDWXUHV#DV#D# UHVXOW#RI#
ELRORJLFDOO\#SURGXFHG#KHDW/#WR#SURGXFH#D#ILQDO#SURGXFW#WKDW#LV#VWDEOH/#IUHH#RI#SDWKRJHQV#
DQG#SODQW#VHHGV/#DQG#FDQ#EH#EHQHILFLDOO\#DSSOLHG#WR#ODQG1#

7KH# WHFKQRORJ\# RI# FRPSRVWLQJ# PXQLFLSDO# ZDVWH# LV# ZHOO0HVWDEOLVKHG# DQG# RSHUDWLQJ#
H[SHULHQFH# DQG# LQIRUPDWLRQ# LV# DYDLODEOH# LQ# JUHDW# GHWDLO1# ,Q# VSLWH# RI# WKLV# ZHDOWK# RI#
H[SHULHQFH/# IHZ#RI# WKH# UHIXVH#FRPSRVWLQJ#SODQWV#DURXQG# WKH#ZRUOG#DUH#HFRQRPLFDOO\#
VXFFHVVIXO# WKH#GUDZEDFNV#FRPPRQO\#H[SHULHQFHG#ZLWK# FRPSRVWLQJ# DUH# LWV#KLJK# FRVW#
DQG#WKH#ORZ#YDOXH#RI#WKH#FRPSRVW#SURGXFWV1#

G1614# &RPSRVWLQJ#3ODQW#LQ#0HUVLQ#

$#ODUJH#VFDOH#FRPSRVWLQJ#SODQW#KDV#EHHQ#RSHUDWHG#LQ#0HUVLQ#VLQFH#4<;81#7KH#SODQW#LV#
GHVFULEHG# LQ# &KDSWHU# 615151# 6KRUWFRPLQJV# RFFXUUHG# YHU\# VRRQ# DIWHU# WKH# SODQW# KDG#
VWDUWHG# WR#RSHUDWH1#7KH#PDLQ#SUREOHP#ZDV# WKH# LQDELOLW\# RI# WKH# DHUDWLRQ# V\VWHP# WR#
NHHS#WKH#ZDVWH#IXOO\#DHURELF#GXULQJ#WKH#SUH0FRPSRVWLQJ#LQ#FRQWDLQHUV1#7KLV#UHVXOWHG#LQ#
YHU\#EDG#ZRUNLQJ#FRQGLWLRQV#IRU#WKH#HPSOR\HHV#RI#WKH#SODQW1# #

:KHQ#DOO#HIIRUWV#WR#DOOHYLDWH#WKH#SUREOHPV#IDLOHG#WKH#SUH0FRPSRVWLQJ#SDUW#RI#WKH#SODQW#
ZDV# GLVPDQWOHG1# 6WLOO# WKH# HQFORVLQJ# EXLOGLQJV# UHPDLQ# DQG# WKH# RULJLQDO# FRQVWUXFWHG#
XQORDGLQJ#UDPS#IRU#UHIXVH#WUXFNV#LV#QRW#LQ#XVH1#
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,Q#4<<3#WKH#FDSDFLW\#RI#WKH#SODQW#GLG#QR#ORQJHU#PHHW#WKH#UHTXLUHPHQW#IRU#WUHDWPHQW#RI#
ZDVWH#IURP#0HUVLQ/#DQG#DQ#HIIRUW#WR#UHKDELOLWDWH#DQG#XSJUDGH#WKH#FRPSRVWLQJ#SODQW#ZDV#
XQGHUWDNHQ1#+RZHYHU/#WRR#ODUJH#LQYHVWPHQWV#ZHUH#UHTXLUHG#DQG#WKH#UHKDELOLWDWLRQ#DQG#
XSJUDGLQJ#RI#WKH#FRPSRVWLQJ#SODQW#ZDV#JLYHQ#XS1#

G1615# :DVWH#WR#&RPSRVW#

,W#LV#SRVVLEOH#WR#FRPSRVW#WKH#IROORZLQJ#RUJDQLF#ZDVWHV=#

• )RRG#ZDVWHV#IURP#KRXVHKROGV/#LQFOXGLQJ#PHDW# #

• )ORZHUV/#LQFOXGLQJ#KHUE#ZDVWHV#IURP#JDUGHQV#

• &RIIHH#JURXQGV#0#WHD#OHDYHV#LQFOXGLQJ#SDSHU#ILOWHUV#

• 3DSHU#NLWFKHQ#WRZHOV#DQG#WLVVXHV#

• )UXLW#DQG#YHJHWDEOHV#ZDVWHV#

• 2UJDQLF#ZDVWH#IURP#JDUGHQV#DQG#SDUNV#

• 2UJDQLF#ZDVWH#IURP#VWUHHW#FOHDQLQJ#

• 2UJDQLF#ZDVWH#IURP#FRPHUV#DQG#PDUNHWV#

• 6HZDJH#VOXGJH#IURP#ZDVWHZDWHU#WUHDWPHQW#SODQWV#

• 2UJDQLF#ZDVWH#DQG#VOXGJH#IURP#LQGXVWU\/#LQFOXGLQJ#WKH#IRRG#LQGXVWU\#

+RZHYHU/#RQH#VKRXOG#H[FOXGH#VOXGJH#DQG#ZDVWHV#FRQWDLQLQJ#KHDY\#PHWDOV/#DQG#ZDVWHV#
IURP#VRPH#EUDQFKHV#RI#WKH#FKHPLFDO#LQGXVWU\1#

7KH#PRVW#LPSRUWDQW#IDFWRUV#WKDW#GHWHUPLQH#WKH#TXDOLW\#RI#WKH#FRPSRVW#DUH=#

• 7KH#FRQWHQWV#RI#XQZDQWHG#PDWHULDOV#+KHDY\#PHWDOV/#JODVV/#DQG#SODVWLFV,#LQ#
WKH#ZDVWH#WR#EH#FRPSRVWHG1#

• 7KH#R[\JHQ#DQG#ZDWHU#FRQWHQW#GXULQJ#WKH#FRPSRVWLQJ#SURFHVV#

• 7KH#&21#UDWLR#+&DUERQ21LWURJHQ#UDWLR,#RI#WKH#ZDVWH#WR#EH#FRPSRVWHG1#

7KHVH#IDFWRUV#DUH#EULHIO\#GLVFXVVHG#DV#IROORZV1# #
#
G1616# &RQWHQWV#RI#8QZDQWHG#0DWHULDOV#

7KH#ZDVWH#IURP#WKH#KRXVHKROGV#DQG#PDUNHWV#RI#$GDQD#DQG#0HUVLQ#FRQWDLQV#D#UHODWLYH#
ORZ#TXDQWLW\#RI#WLQ#FDQHV/#ERWWOHV/#DQG#SODVWLFV1#

+RZHYHU/# WR#SURGXFH#KLJK#TXDOLW\# FRPSRVW#ZLWK# ORZ# FRQWHQWV# RI# KHDY\#PHWDOV# DQG#
ZLWKRXW# ELWV# DQG# SLHFHV# RI# JODVV# DQG# SODVWLFV/# WKHVH# XQZDQWHG#PDWHULDOV# KDYH# WR# EH#
UHPRYHG#EHIRUH#WKH#RUJDQLF#ZDVWH#LV#FRPSRVWHG1#

G1617# &21#5DWLR#

([SHULHQFH#KDV#VKRZQ# WKDW# WKH#PRVW# IDYRXUDEOH#&210UDWLR#RI#ZDVWH# WR#EH#FRPSRVWHG#
OLHV#EHWZHHQ#58#DQG#681#
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• :KHQ#WKH#&210UDWLR#LV#PRUH#WKDQ#73/#WKH#GXUDWLRQ#RI#WKH#GHFRPSRVLWLRQ#EHFRPHV#
WRR#ORQJ1#

• :KHQ#WKH#&210UDWLR#LV#OHVV#WKDQ#53/#WKHUH#ZLOO#EH#ORVV#RI#QLWURJHQ1#

$W# WKH# HQG# RI# WKH# FRPSRVWLQJ# SURFHVV# WKH#&210UDWLR# VKRXOG# GURS# WR# EHORZ# 53# DQG#
VRPHWLPHV#HYHQ#WR#481#

,Q# 2FWREHU# 4<<;# D# QXPEHU# RI# VDPSOHV# RI# ZDVWH# IURP# $GDQD# DQG# 0HUVLQ# ZHUH#
DQDO\VHG1#7KH#FKHPLFDO#DQDO\VLV#SUHVHQWHG#WKH#&210UDWLR#IRU#NLWFKHQ#ZDVWH#WR#EH#LQ#WKH#
UDQJH#RI#46#WR#4;1#7KH#VDPSOHV#LQGLFDWH#WKDW#SULRU#WR#FRPSRVWLQJ#WKH#&210UDWLR#VKRXOG#
EH# UDLVHG#E\#PL[LQJ#ZLWK#PDWHULDOV# WKDW#KDYH#D# UHODWLYH#KLJK#&210UDWLR/#H1J1/#RUJDQLF#
JDUGHQ#DQG#SDUN#ZDVWH1# #

G1618# $HUDWLRQ#DQG#:DWHU#&RQWHQW#

7KH#PRVW#LPSRUWDQW# WHFKQLFDO# LVVXH#DERXW#FRPSRVWLQJ#FRQFHUQV# WKH#SUHFLVH#QDWXUH#RI#
WKH#SURGXFW1#&RPSRVW# LV#QRW#D# IHUWLOLVHU#EXW#D# VRLO#FRQGLWLRQHU1# ,W#GRHV#FRQWDLQ# VRPH#
SODQW# QXWULHQWV# EXW# LWV# YDOXH# OLHV# SULPDULO\# LQ# WKDW# LW# LPSURYHV# WKH# VRLO# VWUXFWXUH# E\#
LQWURGXFLQJ#KXPXV/#SURPRWHV#PLFURELDO#DFWLYLWLHV/#DQG#FDQ#KHOS#WR#UHWDLQ#IHUWLOLVHUV#DQG#
PRLVWXUH#LQ#WKH#VRLO1# #

%HIRUH#FRPSRVW#LV#RIIHUHG#IRU#VDOH/# LW# LV# LPSRUWDQW# WKDW# WKH#SURGXFW# LV#VWDEOH/#IUHH#RII#
SDWKRJHQV#DQG#SODQW#VHHGV1#7R#DFKLHYH#WKLV/#LW#LV#LPSRUWDQW#WR#FRQWURO#DQG#RSWLPLVH#WKH#
R[\JHQ# DQG# PRLVWXUH# FRQWHQW# WR# GHYHORS# WKHUPRSKLOLF# WHPSHUDWXUHV# GXULQJ# WKH#
GHFRPSRVLWLRQ#SURFHVV1#

7KH# REMHFWLYH# RI# DHUDWLRQ# LV# WR# VXSSO\# WKH# DHURELF#PLFUR0RUJDQLVPV#ZLWK# VXIILFLHQW#
R[\JHQ#DQG#WR#SHUPLW#WKH#PD[LPXP#H[KDXVWLRQ#RI#WKH#FDUERQLF#JDV#H[KDOHG1#7R#DOORZ#
VXIILFLHQW#DHUDWLRQ#³FKLPQH\V´#FDQ#EH#DUUDQJHG#LQ#WKH#KHDS#DQG#HVSHFLDOO\#GXULQJ#WKH#
LQLWLDO#SHULRG#RI#GHFRPSRVLWLRQ/#ZKHQ#PRVW#FDUERQLF#JDV#LV#OLEHUDWHG/#WKH#SLOH#PXVW#EH#
DHUDWHG#DQG#WXUQHG#RYHU1#

$IWHU#YHQWLODWLRQ#WKH#PRVW#LPSRUWDQW#IDFWRU#UHPDLQV#ZDWHU1#$Q#H[FHVV#RI#LW#LQ#WKH#ZDVWH#
ZLOO#FDXVH#WKH#GHFRPSRVLWLRQ#WR#EH#DQDHURELF/#HVSHFLDOO\#LQ#WKH#ORZHU#SDUW#RI#WKH#ZDVWH#
SLOH1#,W#LV#HVWLPDWHG#WKDW#LQ#RUGHU#WR#DYRLG#WKLV#WKH#ZDVWH#PXVW#QRW#FRQWDLQ#PRUH#WKDQ#93#
0# 98#(# RI#PRLVWHU1#7KH# LGHDO# LV# DURXQG# 88#(1#$HURELF# GHFRPSRVLWLRQ/# KRZHYHU/#
FDQQRW#WDNH#SODFH#ZKHQ#WKH#PRLVWHU#FRQWHQW#RI#WKH#SLOH#LV#ORZHU#WKDQ#73#(1# #

G1619# &RQFOXVLRQ#5HJDUGLQJ#:DVWH#4XDOLW\#

+RXVHKROG#ZDVWH#IURP#$GDQD#DQG#0HUVLQ#LV#FOHDUO\#FRPSRVWDEOH/#SURYLGHG#PDWHULDOV#
+SODVWLFV/#JODVV/#PHWDOV/# HWF1,# QRW# DSSURSULDWH# IRU# FRPSRVWLQJ# DUH# VRUWHG#RXW#SULRU# WR#
FRPSRVWLQJ1#

G161:# 6RUWLQJ#)DFLOLW\#ZLWK#5HIHUHQFH#WR#&RPSRVWLQJ#

0RVW# HVVHQWLDO# IRU# DFKLHYLQJ# VXFFHVV#ZKHQ# FRPSRVWLQJ#06:# LV# WKDW# WKH#ZDVWH# LV#
VRUWHG# LQ# D# ³JUHHQ# IUDFWLRQ´# +L1H1/# RUJDQLF# ZDVWH,# DQG# LQ# D# IUDFWLRQ# WKDW# LV# QRW#
DSSURSULDWH#IRU#FRPSRVWLQJ#+SODVWLFV/#JODVV/#PHWDOV/#HWF,1# #

7KH#IROORZLQJ#PHWKRGV#IRU#VRUWLQJ#RI#ZDVWH#DUH#DYDLODEOH=#

• 6RXUFH# VHSDUDWLRQ# RI#ZDVWH# DW# KRXVHKROGV/# VKRSV/# FRPHUV# DQG#PDUNHWV1# 7KLV#
UHTXLUHV#D#JRRG#GHDO#RI#SXEOLF#SDUWLFLSDWLRQ1#
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• 0HFKDQLFDO2PDQXDO#VRUWLQJ#DW#WKH#FHQWUDO#FRPSRVWLQJ#SODQW1#7KLV#UHTXLUHV#D#JRRG#
GHDO#RI#PHFKDQLFDO#HTXLSPHQW#DV#ZHOO#DV#PDQXDO#VRUWLQJ#ZLWK#GXH#FRQVLGHUDWLRQ#
RI#ZRUNHUV¶#K\JLHQLF#FRQGLWLRQV1#

0L[HG#KRXVHKROG#ZDVWH#UHTXLUHV#WKRURXJK#VRUWLQJ/#VL]H#UHGXFWLRQ#DQG#KRPRJHQLVDWLRQ#
EHIRUH#FRPSRVWLQJ1#7KXV/#D#VRUWLQJ#SODQW#DW#D#FHQWUDO#FRPSRVWLQJ#SODQW# WKDW# UHFHLYHV#
PL[HG#KRXVHKROG#ZDVWH#ZLOO#W\SLFDOO\#FRQWDLQ#VRPH#RI#WKH#IROORZLQJ#FRPSRQHQWV=#

• %DJ#RSHQHU#IRU#JHQWOH#RSHQLQJ#RI#EDJV#XVHG#LQ#WKH#FROOHFWLRQ1#

• )HHG#KRSSHU#IRU#IHHGLQJ#RI#FRQYH\RUV/#VFUHHQV/#PLOOV/#HWF1#

• 6FUHHQV#WR#VRUW#ZDVWH#PDWHULDOV#LQ#RI#GLIIHUHQW#VL]HV#IRU#WKH#VXEVHTXHQW# #
WUHDWPHQW1#

• 0LOOV#DQG#FUXVKHUV#IRU#VL]H#UHGXFWLRQ#RI#RYHUVL]H#PDWHULDOV1#

• 0HWDO#DQG#EDOOLVWLF#VHSDUDWRUV1#

• %DOLQJ#HTXLSPHQW#IRU#UHF\FODEOH#PDWHULDOV#VXFK#DV#PHWDO#DQG#SODVWLF1#

$#VRUWLQJ#SODQW#LQFOXGHV#D#VWRUDJH#SLW#IURP#ZKHUH#DQ#RYHUKHDG#FUDQH#VXSSOLHV#ZDVWH#WR#
D#EDJ#RSHQHU#VLWXDWHG#LQ#IURQW#RI#D#830PP#SULPDU\#VFUHHQ1# #

7KH#SULPDU\#VFUHHQLQJ#VRUWV#RXW#DERXW#93(#RI#WKH#ZDVWH#LQSXW/#ZKLFK#DIWHU#SDVVLQJ#DQ#
RYHUKHDG#PDJQHW#LV#WUDQVIHUUHG#GLUHFWO\#WR#WKH#FRPSRVWLQJ1#7KH#RYHUVL]H#PDWHULDO#IURP#
WKH#SULPDU\#VFUHHQLQJ#HQWHUV#D#VHFRQGDU\#VFUHHQLQJ1#7KH#830583#PP#IUDFWLRQ#ZLOO#SDVV#
D#SLFNLQJ#EHOW#DQG#KDPPHU#PLOOV#SULRU# WR# WUDQVIHU# WR# WKH# FRPSRVWLQJ# DUHD1#2YHUVL]H#
IUDFWLRQV#RI#PRUH#WKDQ#583#PP#DUH#UHMHFWHG1#

%H\RQG# WKLV/# D# FRPSUHKHQVLYH# DQG# VXFFHVVLYH# VHJUHJDWLRQ# SURJUDP# SUHGLFWLQJ# WKH#
PHGLXP# DQG# ORQJ# WHUP# QHHGV# DQG# LPSOHPHQWDWLRQV# VKRXOG# EH# HQYLVDJHG# E\# WKH#
FRXQWHUSDUW1#$# IDFLOLW\# ILQDQFHG# FRPSOHWHO\# RU# SDUWLDOO\# E\# WKH# VHJUHJDWHG#PDWHULDO#
GHDOHUV#VKRXOG#EH#VWXGLHG1#

G161;# &RPSRVWLQJ#0HWKRGV#

'HVSLWH#WKH#SHUHQQLDO#DQQRXQFHPHQW#RI#EUHDNWKURXJK#LQQRYDWLRQV#LQ#WKH#WHFKQRORJ\#RI#
FRPSRVWLQJ/# LW# LV# EHOLHYHG# WKH#PDMRU# HFRQRPLFDOO\# IHDVLEOH# DGYDQFHV# KDYH# DOO# EHHQ#
PDGH1# 7KH# VR0FDOOHG# EUHDNWKURXJKV# DUH# HLWKHU# D# PLQRU# PRGLILFDWLRQ# RI# H[LVWLQJ#
V\VWHPV# RU# WKH# XWLOLVDWLRQ# RI#PHFKDQLFDO# GHYLFHV# XQUHDOLVWLFDOO\# H[SHQVLYH# HLWKHU# LQ#
FDSLWDO#RU#LQ#RSHUDWLQJ#FRVWV/#RU#LQ#ERWK1#

6HYHUDO#FRPSRVWLQJ#PHWKRGV#DUH#XVHG#DQG#PDQ\#PRUH#KDYH#EHHQ# WHVWHG#DW# WKH#SLORW#
VFDOH1#7KH#PRVW#FRPPRQ#FRPSRVWLQJ#PHWKRGV#DUH#WKH#IROORZLQJ=#

• &HQWUDOLVHG#FRPSRVWLQJ#SODQWV#XVLQJ#GHFRPSRVLWLRQ#LQ#ZLQGURZV1#

• &HQWUDOLVHG#FRPSRVWLQJ#SODQWV#XVLQJ#VRPH#NLQG#RI#GLJHVWHU#EHIRUH#EHLQJ#SODFHG#
LQ#ZLQGURZV1#

• 'HFHQWUDOLVHG#FRPSRVWLQJ#XVLQJ#WKH#ZLQGURZ#V\VWHP1#

$OO#FRPSRVWLQJ#SODQWV#UHTXLUH#WKH#UHPRYDO#RI#QRQ0FRPSRVWDEOH#PDWHULDOV#OLNH#PHWDOV/#
SODVWLF/#JODVV/#VWRQHV/#HWF1/#SULRU#WR#FRPSRVWLQJ1#$OWKRXJK#QRW#DOO#VXFK#PDWHULDOV#ZLOO#EH#
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# $8055#

UHPRYHG/# WKH# SURFHVV# ZLOO# NHHS# WKH# FRQWHQWV# RI# KDUPIXO#PDWHULDOV# LQ# WKH# ILQLVKHG#
FRPSRVW#DW#D#ORZ#DQG#DFFHSWDEOH#OHYHO1# #

7KH#FRPSRVWLQJ#SODQWV#DUH#EULHIO\#GHVFULEHG#DV#IROORZV1# #

G161<# &HQWUDOLVHG#:LQGURZ#&RPSRVWLQJ#

)LJXUH# 805# SUHVHQWV# SULQFLSOHV# RI# FHQWUDOLVHG# ZLQGURZ# FRPSRVWLQJ# SODQW# EDVHG# RQ#
VRXUFH#VHSDUDWHG#RUJDQLF#ZDVWH#DQG#RUJDQLF#SDUN#DQG#JDUGHQ#ZDVWH1#,I#PL[HG#ZDVWH#LV#
DSSOLHG/#SUH0VRUWLQJ#SODQW#PXVW#EH#LQWHJUDWHG1#

#
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# $8057#

%HIRUH# EHLQJ# SODFHG# LQ# ZLQGURZV/# WKH# ZDWHU# FRQWHQW# RI# WKH# ZDVWH# LV# DGMXVWHG# WR#
RSWLPXP#OHYHO#WR#DSSUR[LPDWHO\#88#(#E\#ZHLJKW1#7KH#ZDVWH#LV#SODFHG#LQ#ZLQGURZV#IRU#
D#SHULRG#RI#XS#WR#<#ZHHNV1#7KH#ZLQGURZV#KDYH#D#KHLJKW#RI#DSSUR[LPDWHO\#518#P#DQG#D#
ZLGWK#RI#8#P#DQG#DUH#WXUQHG#ZHHNO\1# #

'XULQJ#WXUQLQJ#RI#WKH#ZLQGURZV/#WKH#ZDWHU#FRQWHQW#LV#DGMXVWHG1#&DUH#PXVW#EH#WDNHQ#WR#
HQVXUH#WKDW#PDWHULDO#SUHYLRXVO\#RQ#WKH#VXUIDFH#RI#WKH#ZLQGURZ#LV#SODFHG#LQ#WKH#FHQWUDO#
SDUW#DIWHU#WXUQLQJ/#VR#WKDW#DOO#PDWHULDO#DUH#H[SRVHG#IRU#WKH#KLJK#WHPSHUDWXUH#LQVLGH#WKH#
ZLQGURZ1#7XUQLQJ#FDQ#EH#SHUIRUPHG#HLWKHU#E\# IURQW0HQG# ORDGHUV#RU#E\#VSHFLDO#SRUWDO#
ZLQGURZ#WXUQLQJ#PDFKLQHV1#

'HSHQGLQJ#RQ#WKH#ILQDO#DSSOLFDWLRQ/#WKH#PDWXUH#FRPSRVW#PD\#EH#VLHYHG#XVLQJ#VFUHHQV#
ZLWK#FRDUVH#DQG#ILQH#PHVKHV1#

G16143#&HQWUDOLVHG#'LJHVWHU2:LQGURZ#&RPSRVWLQJ#

$IWHU#WKH#VRUWLQJ#SURFHVV/#WKH#FRPSRVWDEOH#SDUW#RI#WKH#ZDVWH#LV#WUHDWHG#LQ#D#PHFKDQLFDO#
GLJHVWHU#WR#SURYLGH#RSWLPXP#FRQGLWLRQV/#DQG#KHQFH#DFFHOHUDWH#WKH#FRPSRVWLQJ#SURFHVV1#

$#QXPEHU#RI#PHFKDQLFDO#GLJHVWHUV#DUH#DYDLODEOH# LQ# WKH#PDUNHW1#3UREDEO\#RQH#RI# WKH#
PRUH# VXFFHVVIXO# LV# WKH#'DQR0GUXP1#7KLV# V\VWHP# LQYROYHV# WKH#XVH#RI# D# ODUJH/# VORZO\#
URWDWLQJ# GUXP# DQG# WKH# UHTXLUHG# JULQGLQJ/#ZDWHULQJ# DQG# DHUDWLRQ# RI# WKH#ZDVWH# WDNHV#
SODFH#LQ#WKH#KRUL]RQWDOO\#URWDWLQJ#GUXP#IXUQLVKHG#ZLWK#NQLYHV1# #

0DWHULDO#LV#LQMHFWHG#LQ#RQH#HQG#DQG#DIWHU#RQH#WR#WKUHH#GD\V#RI#VORZ#URWDWLRQ#LV#HMHFWHG#
IURP#WKH#RSSRVLWH#HQG#RI#WKH#PDFKLQH#ZKHUH#WKH#PDWHULDO#LV#VLHYHG#E\#D#FRDUVH#VFUHHQ1#
$LU#LV#LQMHFWHG#LQWR#WKH#LQWHULRU#RI#WKH#GUXP#WR#HQVXUH#FRQVWDQW#VXSSO\#RI#R[\JHQ1#7KH#
ZDWHU#PD\#EH#VXEVLGLVHG#E\#ZHW#VHZDJH#VOXGJH/#LQFUHDVLQJ#WKH#QXWULHQW#FRQWHQW#RI#WKH#
ILQLVKHG#FRPSRVW1#

7KH# KRPRJHQLVHG# ZDVWH# LV# SLOHG# LQ# ZLQGURZV# IRU# D# SHULRG# RI# ;# # ZHHNV# DQG# WKH#
ZLQGURZV#DUH#WXUQHG#ZHHNO\1#

)LJXUH# 806# SUHVHQWV# SULQFLSOHV# RI# FHQWUDOLVHG# ZLQGURZ# GLJHVWLQJ2FRPSRVWLQJ# SODQW#
EDVHG#RQ#VRXUFH#VHSDUDWHG#RUJDQLF#ZDVWH#DQG#RUJDQLF#SDUN#DQG#JDUGHQ#ZDVWH1#,I#PL[HG#
ZDVWH#LV#DSSOLHG/#SUH0VRUWLQJ#SODQW#PXVW#EH#LQWHJUDWHG1#

#

#
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# $805:#

• /RZ#WHFKQRORJ\#VXLWDEOH#IRU#XVH#HYHU\#ZKHUH#

• 0LQLPDO#SRWHQWLDO#VRLO/#ZDWHU#DQG#JURXQG#ZDWHU#SROOXWLRQ#

'LVDGYDQWDJHV#

• 7UDQVSRUWDWLRQ#FRVWV#

• 5HTXLUHV#VHSDUDWLRQ#RI#RUJDQLF#ZDVWHV#E\#VRXUFH#RU#SUH0VRUWLQJ1#

$SSOLFDELOLW\# #

$OWKRXJK# WKHUH# LV# D# FRPSRVW# SODQW# +VLQFH# 4<;8,# LQ#0HUVLQ/# WKH# SODQW# KDV# QRW# EHHQ#
VDWLVIDFWRULO\# RSHUDWHG1# 7KH# PDLQ# UHDVRQ# LV# WKH# TXDOLW\# RI# WKH# FRPSRVW# SUHVHQWO\#
SURGXFHG#E\#WKH#SODQW#LV#H[WUHPHO\#SRRU1#(VSHFLDOO\#FRDUVH#FRPSRVW#FRQWDLQV#D#ORW#RI#
LPSXULWLHV#WKDW#WKH#IDUPHUV#WHQG#QRW#WR#XVH#WKH#SURGXFW#DJDLQ1# #

+RZHYHU/#DFFRUGLQJ#WR#WKH#SUHOLPLQDU\#FRPSRVW#PDUNHWDELOLW\#VXUYH\#GRQH#LQ#2FWREHU#
4<<;/#WKH#SRWHQWLDO#GHPDQG#IRU#FRPSRVW#VHHPV#WR#EH#YHU\#KLJK1#,Q#DGGLWLRQ#WKH#0:6#
LQ#$GDQD# DQG#0HUVLQ# FRQWDLQV# D# ORW# RI# FRPSRVWDEOHV/#PRUH# WKDQ# 98# (# DW# SUHVHQW1#
7KHUHIRUH/# WKH# FRPSRVWLQJ# LV# RQH# RI# WKH# PRVW# DSSOLFDEOH# PHWKRG# RI# WKH# ZDVWH#
SURFHVVLQJ1#

G17# %LRJDV#3URGXFWLRQ#

%LRJDV# LV# WKH# FRPEXVWLEOH# JDV# GHYHORSHG# ZKHQ# RUJDQLF#PDWWHU# LV# GHJUDGHG# XQGHU#
DQDHURELF#FRQGLWLRQV/#L1H1/#ZLWKRXW#WKH#SUHVHQFH#RI#R[\JHQ1#7KH#HQHUJ\#ZLOO#EH#ERXQG#
LQ# WKH#K\GURFDUERQ#FRPELQDWLRQ#PHWKDQH/#ZKLFK# LV# WKH#PDLQ#HOHPHQW#RI#QDWXUDO#JDV1#
$QDHURELF# GHJUDGDWLRQ# RI# RUJDQLF# PDWWHU/# UHVXOWLQJ# LQ# ELRJDV# SURGXFWLRQ/# LV# DQ#
HIILFLHQW#PHDQV#RI#GHJUDGLQJ#RUJDQLF#ZDVWHV/#DQG#PDNLQJ#LW#K\JLHQLF1#

$QDHURELF#ZDVWH#WUHDWPHQW#LV#D#ZHOO#NQRZQ#SURFHVV#UHODWLQJ#WR#WUHDWPHQW#RI#IDUP\DUG#
PDQXUH/#VHZDJH#VOXGJH#DQG# LQGXVWULDO#ZDVWH#ZDWHU#DQG#RWKHU# VOXGJH1# ,Q# WKH#SURFHVV/#
SDUW#RI# WKH#RUJDQLF#PDWHULDO# LV# WUDQVIRUPHG# LQWR# FDUERK\GUDWHV/# SURWHLQV/# DQG# IDW# E\#
PHDQV#RI#PLFUR#RUJDQLVPV1#)LUVW# WKH#PDWHULDO# LV#GHFRPSRVHG# E\# FHUWDLQ# EDFWHULD# WR#
RUJDQLF# DFLGV# DQG# FDUERQ# GLR[LGH/# DIWHU# WKLV# SURFHVV# RWKHU# EDFWHULD# GHFRPSRVH# WKH#
RUJDQLF#DFLGV#DQG#FRQYHUW#K\GURJHQ#WR#PHWKDQH1#%LRJDV#FDQ#EH#XWLOLVHG#ERWK#IRU#KHDW#
DQG#SRZHU#SURGXFWLRQ1#)LUVW#FHUWDLQ#EDFWHULD#GHFRPSRVH#WKH#PDWHULDO#WR#RUJDQLF#DFLGV#
DQG# FDUERQ# GLR[LGH/# DIWHU# WKLV# SURFHVV# RWKHU# EDFWHULD# GHFRPSRVH# WKH# RUJDQLF# DFLGV#
LQFOXGLQJ# K\GURJHQ# WR# PHWKDQH1# %LRJDV# FDQ# EH# XWLOLVHG# ERWK# IRU# KHDW# DQG# SRZHU#
SURGXFWLRQ1# 7KH# UHVLGXHV# DUH# VOXGJH/# ZKLFK# FDQ# EH# XWLOLVHG# DV# FRPSRVW# +D#
VRLO0LPSURYLQJ#DJHQW,#ZKHQ#QRW#FRQWDPLQDWHG#ZLWK#QRQ0RUJDQLF#PDWWHU1#

,Q#'HQPDUN#VHYHUDO#ELRJDV#SODQWV#KDV#EHHQ#HVWDEOLVKHG#ZLWKLQ# WKH# ODVW#8#±#43#\HDUV1#
2QO\# D# IHZ# RI# WKHVH# SODQWV# SURFHVV# RUJDQLF# ZDVWH# IURP# KRXVHKROGV# DQG# JDLQHG#
H[SHULHQFH#LV#VWLOO#OLPLWHG1#:KLOVW#H[SHULPHQWDO#SODQWV#KDYH#EHHQ#EXLOW#WR#DQDHURELFDOO\#
GLJHVW#PXQLFLSDO#VROLG#ZDVWH/#WR#GDWH#WKHVH#KDYH#QRW#DOO#SURYHG#VXFFHVVIXO1# #

$# ODUJH0VFDOH# SODQW# +FDSDFLW\=# ;3# WRQ# SHU# GD\/# SULFH=#86'# 43#PLOO1,# FRQVWUXFWHG# LQ#
+HOVLQJRU/# 'HQPDUN# ZDV# RSHUDWHG# IRU# 7# \HDUV1# ,W# ZDV# FORVHG# LQ# 4<<9# EHFDXVH# RI#
FRPSODLQWV# IURP# QHLJKERXUV# GXH# WR# QXLVDQFH# IURP# EDG# VPHOOV# DQG# EHFDXVH# WKH#
UHTXLUHG# VHSDUDWLRQ# RI# PXQLFLSDO# ZDVWH# LQWR# RUJDQLF# ZDVWH# DQG# PDWHULDO# QRW#
DSSURSULDWH#IRU#WKH#SURFHVV#ZDV#WRR#H[SHQVLYH1#
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# $805;#

*ULQGVWHG# ELRJDV# +SULFH=# 86'# 48#PLOO1,# SODQW# KDQGOHV# DSSUR[LPDWHO\# 5/333# WRQ# RI#
RUJDQLF#KRXVHKROG#ZDVWH#SHU#\HDU#WRJHWKHU#ZLWK#DSSUR[LPDWHO\#53/333#WRQ#RI#VHZDJH#
VOXGJH1#+HUQLQJ#ELRJDV#SODQW#+SULFH=#86'#:18#PLOO1#,#KDQGOHV#DSSUR[LPDWHO\#4/633#WRQ#
RI#RUJDQLF#KRXVHKROG#ZDVWH#SHU#\HDU#WRJHWKHU#ZLWK#DSSUR[LPDWHO\#8/533#WRQ#RI#VHZDJH#
VOXGJH1# ,Q# WKH#FLWLHV#RI#+HUQLQJ#DQG#*ULQGVWHG#RUJDQLF#ZDVWH#KDV#EHHQ#SURFHVVHG# LQ#
WKHLU#ELRJDV#SODQWV#LQ#WKH#ODVW#IHZ#\HDUV1# #

7KHVH#5#ELRJDV#SODQWV#KDV#H[SHULHQFHG#WKDW#WKH#IROORZLQJ#FRQGLWLRQV#PXVW#EH#SUHVHQW#
WR#HQVXUH#WKH#RSHUDWLRQ#RI#WKH#SODQW#DQG#WR#SURGXFH#UHXVDEOH#UHVLGXHV=#

• 7R# HQVXUH# WKH# RSHUDWLRQ# RI# WKH# SODQW# ZLWKRXW# EUHDNLQJ# GRZQ# DQG# WR# DYRLG#
SUREOHPV#ZLWK#QHLJKERXUV#GXH#WR#QXLVDQFH#RI#EDG#VPHOOV#WKH#RUJDQLF#ZDVWH#IURP#
KRXVHKROGV#PXVW#RQO\#FRQWDLQ#RUJDQLF#PDWWHU1#,W#LV#SDUWLFXODUO\#LPSRUWDQW#WKDW#WKH#
RUJDQLF#PDWWHU# LV# IUHH# IURP# # SODVWLFV# LQ# WKH#ZDVWH#EHFDXVH#VXFK#FRQWDPLQDWLRQ#
RIWHQ#FDXVHV#D#EUHDN#GRZQ#RI#WKH#SODQW1#'XH#WR#WKHVH#SUREOHPV#VRPH#KRXVHKROG#
ZDVWH# KDV# EHHQ# UHMHFWHG# IURP# WKH# SODQW# LQ# WKH# FLW\# RI#+HUQLQJ1# ,Q# WKH# FLW\# RI#
*ULQGVWHG#D#SODQW#KDV#EHHQ#HVWDEOLVKHG#EDVHG#RQ#VRXUFH#VHSDUDWLRQ#RI#ZDVWH#E\#
HYHU\#KRXVHKROG1#2UJDQLF#ZDVWH#LV#FROOHFWHG#LQ#ELR#GHJUDGDEOH#SDSHU#EDJV#DQG#
LV#WKHUHIRUH#IUHH#RI#FRQWDPLQDWLRQ1#

• 7R#VHFXUH#UHXVDEOH#UHVLGXHV#IURP#WKH#ELRJDV#SODQW#WKH#RUJDQLF#PDWWHU#XVHG#LQ#WKH#
SODQW#PXVW# EH# IUHH# IURP# QRQ# RUJDQLF#PDWWHU# WR# DYRLG# SROOXWLRQ# ZKHQ# XVLQJ#
UHVLGXHV#DV#VRLO#LPSURYHPHQW#DJHQW1# #

• 7R# LQVXUH#DQ#RSWLPDO#TXDOLW\#RI#RUJDQLF#ZDVWH#IURP#KRXVHKROGV# WKH#H[SHULHQFH#
LQ#'HQPDUN# LV/# WKDW# LW# LV# RI# WKH# JUHDWHVW# LPSRUWDQFH# WR# HVWDEOLVK# D# FROOHFWLRQ#
V\VWHP#IRU#RUJDQLF#ZDVWH#EDVHG#RQ#VRXUFH#VHSDUDWLRQ#DW#HDFK#KRXVHKROG1# # # #

,W#LV#SRVVLEOH#WR#DGG#WKH#IROORZLQJ#ZDVWHV#WR#ELRJDV#SURGXFLQJ#ZDVWH#WUHDWPHQW#SODQWV=#

• RUJDQLF#ZDVWHV#IURP#KRXVHKROGV/#LQFOXGLQJ#PHDW#DQG#YHJHWDEOHV#
• IORZHUV/#LQFOXGLQJ#KHUE#ZDVWHV#IURP#JDUGHQV#
• FRIIHH#JURXQGV#0#WHD#OHDYHV#LQFOXGLQJ#SDSHU#ILOWHUV#
• IUXLW#ZDVWHV#
• SDSHU#NLWFKHQ#WRZHOV#DQG#WLVVXHV#
• RUJDQLF#VOXGJH#DQG#ZDVWH#ZDWHU#IURP#LQGXVWU\/#LQFOXGLQJ#WKH#IRRG#LQGXVWU\#
• VHZDJH#VOXGJH#+DFWLYDWHG,#

+RZHYHU/#RQH#VKRXOG#H[FOXGH#ZDVWH#ZDWHU#DQG#ZDVWHV#FRQWDLQLQJ#KHDY\#PHWDOV/#DQG#
ZDVWHV#IURP#VRPH#EUDQFKHV#RI#WKH#FKHPLFDO#LQGXVWU\1#

)URP#D#SUDFWLFDO#SRLQW#RI#YLHZ/#LW#LV#DQ#DGYDQWDJH#WR#SODFH#WKH#ELRJDV#SURGXFLQJ#SODQW#
QHDU#D#ZDVWH#ZDWHU#WUHDWPHQW#SODQW/#LQ#RUGHU#WR#VXSSO\#WKH#ELRJDV#SODQW#ZLWK#ZDWHU#WR#
GLOXWH# LQFRPLQJ#ZDVWHV/#DQG# WR#VXSSO\#SRZHU# WR# WKH#ZDVWH#ZDWHU# WUHDWPHQW#SODQW#DQG#
DFKLHYH#XVHIXO#V\QHUJ\1#

,WV#DGYDQWDJHV#DQG#GLVDGYDQWDJHV#DUH#VXPPDULVHG#DV#IROORZV=#

$GYDQWDJHV#

• UHVRXUFH# UHFRYHU\#RI#ZDVWHV# LQWR#SRWHQWLDOO\#XVHIXO#SURGXFWV/# L1H1/#PHWKDQH#JDV#
DQG#FRPSRVW#+VOXGJH#IRU#VRLO#LPSURYHPHQW#SXUSRVHV#

• PLQLPDO#SRWHQWLDO#VRLO/#ZDWHU#DQG#JURXQG#ZDWHU#SROOXWLRQ#
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'LVDGYDQWDJHV#

• KLJK#LQYHVWPHQW#FRVW#

• RQO\#IHZ#\HDUV#RSHUDWLRQDO#H[SHULHQFH#RI#PXQLFLSDO#ZDVWHV#

• WUDQVSRUWDWLRQ#FRVWV#

• UHTXLUHV#SUH0VRUWLQJ#RI#RUJDQLF#ZDVWHV1#

• 1RW# SRVVLEOH# WR# ORFDWH# QHDU# XUEDQ# DUHDV# EHFDXVH# RI# QXLVDQFH# IURP# RIIHQVLYH#
RGRXU/#XQOHVV#H[SHQVLYH#WHFKQLFDO#PHDVXUHV#DUH#WDNHQ1#

$SSOLFDELOLW\#

7KH#SURFHVV#RI#DQDHURELF#GLJHVWLRQ#RI#DQLPDO#PDQXUH#DQG# VOXGJH# IURP# WUHDWPHQW#RI#
ZDVWHZDWHU#KDV#D# UHODWLYHO\# ORQJ#KLVWRU\# +4/333#\HDUV#RU#PRUH,1#3ODQWV#EDVHG#RQ# WKLV#
NLQG# RI# UDZ# PDWHULDO# DUH# EHLQJ# RSHUDWHG# DOO# RYHU# WKH# ZRUOG1# +RZHYHU/# D# ELRJDV#
SURGXFWLRQ#DSSO\LQJ#06:#DV#WKH#UDZ#PDWHULDOV#GRHV#QRW#DSSHDU#WR#EH#DQ#DSSURSULDWH#
WHFKQRORJ\# IRU# DGRSWLRQ# LQ#$GDQD# DQG#0HUVLQ# IRU# WLPH# EHLQJ# GXH# WR# WKH# IROORZLQJ#
UHDVRQV=#

41# 7KH#RSHUDWLRQ# WHFKQRORJ\#KDV#QRW#EHHQ# HVWDEOLVKHG#EHFDXVH# WKH# UHTXLUHPHQWV#
DUH#YHU\#KLJK#DQG#FRPSOLFDWHG1#(YHQ#LQ#-DSDQ/#ZKLFK#LV#RQH#RI#FRXQWULHV#KDYLQJ#
DGYDQFHG#VROLG#ZDVWH#WHFKQRORJLHV/#LW#LV#VWLOO#RQ#WKH#VWDJH#WKDW#RQO\#SLORW#SODQWV#
KDYH#VWDUWHG#RSHUDWLRQ#LQ#RUGHU#WR#UHDOLVH#FRPPHUFLDO#SODQWV#LQ#IXWXUH1#

51# 7KLV# WHFKQRORJ\# LV# PRUH# DSSURSULDWH# IRU# OLTXLG# ZDVWH# UDWKHU# WKDQ# IRU#
KHWHURJHQHRXV#ZDVWH# OLNH# WKRVH#06:# EHFDXVH# RI# KLJK# GHPDQGV# IRU# RUJDQLF#
ZDVWH#QRW#FRQWDPLQDWHG#ZLWK#QRQ0RUJDQLF#PDWWHU1#

61# 7KH# UHTXLUHG# LQYHVWPHQW# IRU# IDFLOLWLHV# LV#YHU\#KLJK1#（1RWH=#7KH#FRQVWUXFWLRQ#
FRVW# RI# WKH# +HOVLQJRU# SODQW# ZLWK# WKH# FDSDFLW\# RI# ;3# WRQ# SHU# GD\# LV# 86'43#
PLOOLRQ,#

G18# 3\URO\VLV#

3\URO\VLV#RU#JDVLILFDWLRQ#RI#ZDVWH#LQYROYHV#WKH#³FRRNLQJ´#RI#ZDVWH#LQ#D#IXUQDFH#LQ#WKH#
DEVHQFH#RI#DLU1#'HSHQGLQJ#RQ#WKH#ZD\#WKH#UHDFWLRQ#LV#FRQWUROOHG/#RLO/#DVKHV/#DQG#JDV#DUH#
SURGXFHG1#

3\URO\VLV#LV#D#SURFHVV#IRU#EUHDNLQJ#GRZQ#RUJDQLF#VXEVWDQFHV#E\#DSSO\LQJ#KHDW/#LQ#WKH#
UDQJH#RI#:3304/533#°&/#LQ#WKH#DEVHQFH#RI#R[\JHQ#RU#DW#R[\JHQ# OHYHOV# LQVXIILFLHQW#IRU#
WRWDO#FRPEXVWLRQ1#8QGHU#WKHVH#WHPSHUDWXUH#DQG#SUHVVXUH#FRQGLWLRQV/#RUJDQLF#PDWHULDOV#
EUHDN#GRZQ# WR# VKRUWHU# FKDLQ#RUJDQLF# FRPSRXQGV# DQG# LQ# VRPH# FDVHV# DUH# UHGXFHG# WR#
FKDUFRDO/#D#FDUERQ#UHVLGXH1#$#YDULHW\#RI#SRWHQWLDOO\#XVHIXO#SURGXFWV#PD\#EH#SURGXFHG/#
GHSHQGLQJ# RQ# UHIXVH# FRPSRVLWLRQ# DQG# RSHUDWLQJ# FRQGLWLRQV1# 0DVWHU# SURGXFWV# DUH#
FKDUFRDO# WDU#DQG#SLWFK/# OLJKW#RLO/#RUJDQLF#DFLGV/#DPPRQLXP#VXOSKDWH#DQG#FRPEXVWLEOH#
JDVHV1#

7KHRUHWLFDOO\/#S\URO\WLF#RSHUDWLRQV#OHQG#WKHPVHOYHV#ZHOO#WR#D#WRWDO#UHF\FOLQJ#DSSURDFK1#
3ULRU# WR# WKH# DFWXDO# S\URO\VLV# VWHS/# ZDVWH# PDWHULDOV# PXVW# JR# WKURXJK# D# QXPEHU# RI#
SUHSDUDWRU\#RSHUDWLRQV1#*HQHUDOO\/#VROLG#ZDVWHV#DUH#ILUVW#VKUHGGHG/#JODVV#DQG#PHWDOV#DUH#
VHSDUDWHG/# DQG# WKHVH#PDWHULDOV# DUH# VROG#ZKHUH# DQ# DYDLODEOH#PDUNHW# H[LVWV1#8QXVDEOH#
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# $8063#

UHVLGXH/#UHGXFHG#WR#D#VPDOO#SHUFHQWDJH#RI#WKH#RULJLQDO/#LV#OHIW#IRU#XOWLPDWH#GLVSRVDO#DW#D#
VDQLWDU\#ODQGILOO1#

,Q# WKH#86$/# WKH# WHFKQRORJ\#DLPV#DW#UHFRYHU\#RI#VWRUDEOH#HQHUJ\/#ZKLOH# LQ#-DSDQ# LW# LV#
EHLQJ#GHYHORSHG#IRU#QRQ0SROOXWLRQ#LQWHUPHGLDWH#V\VWHP#IRU#ZDVWHV1#

3\URO\WLF#SURFHVVLQJ#RSHUDWLRQV#KDYH#WKH#IROORZLQJ#DGYDQWDJHV#DQG#GLVDGYDQWDJHV=#

$GYDQWDJHV#

• UHGXFHG#ODQG#UHTXLUHPHQWV#IRU#ILQDO#GLVSRVDO>#

• UHGXFWLRQ#RI#VROLG#ZDVWHV#WR#D#PLQLPXP#YROXPH>#

• OLWWOH#DLU#RU#ZDWHU#SROOXWLRQ# +VLQFH# OLWWOH#RU#QR#R[\JHQ# LV# LQYROYHG/#FRPEXVWLRQ#
SURGXFWV#PD\#QRW#EH#D#IDFWRU#RI#SROOXWLRQ1,>#

• UHF\FOLQJ#RI#VROLG#ZDVWHV#LQWR#SRWHQWLDOO\#XVHIXO#SURGXFWV1#&RQVLGHULQJ#HIIHFWLYH#
HQHUJ\#VDYLQJ/#SURGXFWLRQ#RI#VXFK#LWHPV#DV#IXHO#RLOV/#JDV#DQG#VWHDP#DUH#GHVLUDEOH#
DQG#QHHGHG1#

'LVDGYDQWDJHV#

• /DUJH#FDSLWDO#LQYHVWPHQW#DQG#KLJK#RSHUDWLRQ#FRVW1#

• 7KH# QDWXUH# RI# RLO# RU# JDV# REWDLQHG# IURP# WKH# IDFLOLW\# LV# VWLOO# LQVXIILFLHQW# IRU#
FRPPHUFLDO# XVH/# WKHUHIRUH# WKH# PDUNHW# LV# OLPLWHG# WR# IDFWRU\# XVH# RQO\1# 7KH#
SXULILFDWLRQ#RI#RLO#RU#JDV#LV#FRVW#LQWHQVLYH/#DQG#LV#QRW#DV#HIIHFWLYH#DV#LWV#FRVW#PD\#
VXJJHVW1#

$SSOLFDELOLW\#

7KH#ILUVW#FRPPHUFLDO#S\URO\VLV#JDVLILFDWLRQ#SODQW#LQ#-DSDQ/#ZKLFK#KROGV#D#FDSDFLW\#RI#
483# WRQ2GD\/#VWDUWHG# LWV#RSHUDWLRQ# LQ#4<;41#+RZHYHU/#GXH# WR#VHYHUDO#DFFLGHQWV#GXULQJ#
LWV#RSHUDWLRQ#WKH#SODQW#XQGHUZHQW#QXPHURXV#UHFRQVWUXFWLRQ#ZRUN1#$QRWKHU#ODUJH#VFDOH#
SODQ# LV# FXUUHQWO\# XQGHU# ZD\# WR# LPSURYH# WKH# SODQW¶V# HQHUJ\# UHFRYHU\# SURGXFWLYLW\/#
VLPSOLI\#WKH#WHFKQRORJLHV#HPSOR\HG/#DQG#IXUWKHU#UHGXFWLRQ#RI#ZDVWH#YROXPH1#

7KH#IROORZLQJ#VWDWHPHQW#ZDV#PDGH#RQ#WKH#XVH#RI#S\URO\VLV#LQ#WKH#8QLWHG#6WDWHV=#³7KH#
S\URO\VLV#RI#PXQLFLSDO#ZDVWH#WR#SURGXFH#D#PDUNHWDEOH#RLO#RU#JDV#SURGXFW#KDV#QRW#EHHQ#
SURYHQ#IHDVLEOH1#7KH#SLORW#SODQWV#WKDW#ZHUH#EHLQJ#GHYHORSHG#IRU#WKDW#SXUSRVH#KDYH#EHHQ#
FORVHG1´#

3\URO\VLV# LV# QRW# D# UHFHQWO\# GHYHORSHG# WHFKQRORJ\/# EXW# KDV# EHHQ# DURXQG# LQ# YDULRXV#
IRUPV#IRU#WKLUW\#\HDUV#RU#PRUH1#+RZHYHU/#VLQFH#LWV#UROH#LQ#WKH#WUHDWPHQW#RI#PXQLFLSDO#
VROLG#ZDVWH#LV#VWLOO#WKHRUHWLFDO/#LW#LV#QRW#VXLWHG#WR#WKH#FRQGLWLRQV#RI#$GDQD#DQG#0HUVLQ1#

G19# 6L]H#5HGXFWLRQ#+&UXVKLQJ#DQG#6KUHGGLQJ,#

$#VL]H#UHGXFWLRQ#IDFLOLW\#LV#QRUPDOO\#HTXLSSHG#ZLWK#FUXVKLQJ#DQG#VKUHGGLQJ#IXQFWLRQV/#
DQG#LV#JHQHUDOO\#XVHG#DV#D#SUH0WUHDWPHQW#IDFLOLW\#RI#DQ# LQFLQHUDWLRQ#SODQW/#FRPSRVWLQJ#
SODQW#DQG#RWKHU# LQWHUPHGLDWH# WUHDWPHQW# IDFLOLWLHV1# ,W# LV# DOVR#XVHG# WR# LPSURYH# VDQLWDU\#
ODQGILOO#RSHUDWLRQV1#

6KUHGGLQJ#UHGXFHV#WKH#YROXPH#RI#ZDVWH#WR#EH#WUDQVSRUWHG#WR#WKH#ILQDO#GLVSRVDO#VLWH#IRU#
VDQLWDU\# ODQGILOO# RSHUDWLRQV1# 6KUHGGHG#ZDVWH# VHWWOHV#PRUH# TXLFNO\# WKDQ# XQVKUHGGHG#
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# $8064#

ZDVWH/# PDNLQJ# WKH# ODQGILOO# VDQLWDU\# DQG# OHVV# VXEMHFW# WR# FRPSODLQWV# IURP# QHDUE\#
UHVLGHQWV1#7KLV#FRQGLWLRQ#DOVR#HQVXUHV# IHZHU#VSRQWDQHRXV#FRPEXVWLRQ#GXULQJ# ODQGILOO#
RSHUDWLRQV1# %HFDXVH# WKLV# FRQGLWLRQ# SURGXFHV# IHZHU# URGHQWV# DQG# LQVHFWV/# OHVV#
LQVHFWLFLGHV#DQG#SHVWLFLGHV#VKDOO#EH#UHTXLUHG1#

6KUHGGHG# ZDVWHV# FDXVH# OHVV# GDPDJH# WR# WKH# ODQGILOO# HTXLSPHQW# DQG# WUXFNV# WKDQ#
XQVKUHGGHG#ZDVWH/#DQG#KDV#D#KLJK#FRPSDFWLRQ#UDWH1#

7KH#WHUP#%FUXVK%#KDV#YDULRXV#PHDQLQJV/#L1H1/#VKUHGGLQJ/#PLOOLQJ/#SXOYHULVLQJ/#JULQGLQJ/#
FXWWLQJ/#WHDULQJ/#ULSSLQJ/#HWF1/#IRU#ZKLFK#DSSURSULDWH#PDFKLQHV#DUH#GHYHORSHG1# #

$Q#RUGLQDU\#KDPPHU#PLOO#ZLWK#D#VZLQJ#KDPPHU#DWWDFKHG#WR#WKH#KRUL]RQWDO#RU#YHUWLFDO#
VKDIW#URWDWHV#YHU\#IDVW1#:DVWH#LV#GXPSHG#IURP#DERYH/#DQG#GLVFKDUJHG#IURP#WKH#RSHQLQJ#
DW#WKH#ERWWRP#DIWHU#LW#LV#SXOYHULVHG#E\#WKH#VKHDULQJ#IRUFH#RI#WKH#FXWWLQJ#ERDUG1#

7KH#JULQGDELOLW\#RI#D#PDFKLQH#GHSHQGV#XSRQ#WKH#VXEVWDQFHV#WR#EH#FUXVKHG#DQG#WKH#VL]H#
UHTXLUHG#E\#WKH#WUHDWPHQW#V\VWHP1#7KH#SXOYHULVLQJ#SURFHVV#ZLOO#EH#DFFRPSDQLHG#ZLWK#
VLHYLQJ/#LI#QHFHVVDU\1#

$GYDQWDJHV#

$GYDQWDJHV#RI#VKUHGGLQJ#DQG#FUXVKLQJ#DUH#OLVWHG#EHORZ1#

• 6KUHGGLQJ# DQG# FUXVKLQJ# +VL]H# UHGXFWLRQ,# FRQWULEXWH# WR# WKH#ZRUN# HIILFLHQF\# RI#
RWKHU#LQWHUPHGLDWH#WUHDWPHQW#IDFLOLWLHV1#

• ,W# LV# ZHOO# DGDSWHG# WR# WKH# ORFDO# FRQGLWLRQV# DQG# LQWHQGHG# SODQV# EHFDXVH# +4,#
VKUHGGLQJ#UHGXFHV#YROXPH#E\#DERXW#83(/#WKXV#PDNLQJ#WUDQVSRUWDWLRQ#HDVLHU#DQG#
PRUH#HIILFLHQW/#DQG# +5,#VKUHGGHG#ZDVWH#VSUHDGV#PRUH#HDVLO\1#6KUHGGHG#ZDVWH# LV#
FRPSDFWHG# EHWWHU# LQ# WKH# VDQLWDU\# ODQGILOO# DQG# WDNHV# XS# OHVV# VSDFH#PDNLQJ# WKH#
ODQGILOO#DUHD#ODVW#ORQJHU1#

• 6KUHGGLQJ# DQG# FUXVKLQJ# SURGXFH# D#PRUH# FRPSDFW# DQG# XOWLPDWHO\#PRUH# VWDEOH#
VDQLWDU\#ODQGILOO/#KHQFH#UDLVLQJ#WKH#SRVW0FORVXUH#YDOXH#RI#WKH#ODQG1#

• 6LQFH# VKUHGGLQJ# DQG# FUXVKLQJ# IDFLOLWDWH# ZDVWH# FRPSDFWLRQ/# HQVXUHV# IHZHU#
VSRQWDQHRXV# FRPEXVWLRQ# DQG# SURSDJDWLRQ# RI# IHZHU# IOLHV# DQG# URGHQWV# GXULQJ#
ODQGILOO#RSHUDWLRQV/#SDUWLFXODUO\#LI#VROLG#ZDVWH#GLVSRVHG#UHFHLYHV#D#ILQDO#FRYHU1#

• 6KUHGGLQJ#DQG#FUXVKLQJ#GHILQLWHO\#LQFUHDVH#FRPSDFWLRQ/#PDNLQJ#ODQGILOOV#GHQVHU#
DQG#UHGXFH#WKH#SHUFHQWDJH#RI#VHWWOHPHQW1#

'LVDGYDQWDJHV#

• 7KH#XVH#RI#WKH#URWDU\#W\SH#KDPPHU#FUXVKHU#FRQVXPHV#ODUJH#DPRXQW#RI#HOHFWULFLW\#
DV#LW#XVXDOO\#UHTXLUHV#D#KLJK#SRZHUHG#HOHFWULF#PRWRU1#

• 'DPDJH#GXH# WR#H[SORVLRQ#FDXVHG#E\# IODPPDEOH#PDWWHUV# LQ#ZDVWH#PLJKW#RFFXU#
IUHTXHQWO\1#7KHUHIRUH/#VWULFW#FKHFNLQJ#DQG#VRUWLQJ#RXW#RI#GDQJHURXV#PDWWHUV#KDYH#
WR#EH#GRQH1#

• )UHTXHQW# UHSDLU#ZRUNV#RU# UHSODFHPHQW#RI#GDPDJHG#SDUWV#VKDOO#EH#QHFHVVDU\# IRU#
WKH# WUHPHQGRXV#ZHDU# DQG# WHDU# RI#PHFKDQLFDO# SDUWV# VXFK# DV# KDPPHU# EHDWHUV/#
VKHDU#EODGHV/#HWF1#

$SSOLFDELOLW\#
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# $8065#

6LPSOH#DSSOLFDWLRQ#RI# WKH# V\VWHP# LV#QRW# UHFRPPHQGHG#GXH# WR# IHZ# DPRXQW#RI#EXON\#
ZDVWH# LQ# $GDQD# DQG# 0HUVLQ1# %XW# WKLV# V\VWHP# LV# XVHIXO# ZKHQ# XVHG# ZLWK# RWKHU#
LQWHUPHGLDWH#WUHDWPHQW#WHFKQRORJLHV1#

G1:# 0HFKDQLFDO#DQG#0DQXDO#6RUWLQJ#

0HFKDQLFDO#VRUWLQJ#DQG#PDQXDO#VRUWLQJ#DUH#LQH[SHQVLYH#WHFKQRORJLHV#XVHG#WR#UHFRYHU#
DV#PXFK# YDOXDEOH#PDWHULDOV# DV# SRVVLEOH# IURP#ZDVWH# JHQHUDWHG#ZLWKRXW# FDXVLQJ# DQ\#
VHFRQGDU\#HQYLURQPHQWDO#SROOXWLRQ1#

0HWDOV/# QRQ0IHUURXV# PHWDOV/# SDSHUV/# FDUGERDUG/# JODVV/# SODVWLFV/# UDJV/# OHDWKHU# DUH#
VHSDUDWHG#PDQXDOO\#RU#E\#XVH#RI#DQ#DLU#FODVVLILHU#RU#D#PDJQHWLF#VHSDUDWLRQ#HTXLSPHQW/#
GHSHQGLQJ#RQ#WKHLU#UHVSHFWLYH#FKDUDFWHULVWLFV1#$LU#IRU#WKH#RSHUDWLRQ#RI#DQ#DLU#FODVVLILHU#
FDQ#EH#VXSSOLHG#E\#ORZ0SUHVVXUH#EORZHUV#RU#IDQV1#

$GYDQWDJHV#

• :LWK# WKH#H[LVWHQFH#RI#YDULRXV# VRUWLQJ#GHYLFHV# VXFK#DV#SQHXPDWLF/#PHFKDQLFDO/#
DQG# PDJQHWLF# VHSDUDWLRQ# HTXLSPHQW/# VRUWLQJ# LV# HIIHFWLYHO\# H[HFXWHG# XQGHU#
K\JLHQLF#FRQGLWLRQV1#

• 0DQ\#VRUWLQJ#V\VWHPV#DUH#UHODWLYHO\#VLPSOH#DQG#HDV\#WR#RSHUDWH1#

• 7KHVH# VRUWLQJ# V\VWHPV# UHTXLUH# FRPSDUDWLYHO\# FKHDSHU# LQYHVWPHQW/# XWLOLW\# FRVW/#
DQG#PDLQWHQDQFH#FRVW1#

'LVDGYDQWDJHV#

• 7KLV# V\VWHP# GRHV# QRW# FRQWULEXWH# WR# WKH# FRPSDFWLRQ# RI# ZDVWH# DV# LWV# XVH# LV#
JHQHUDOO\#OLPLWHG#WR#UHODWLYHO\#GU\#ZDVWHV#ZLWK#ULFK#LQHUW#PDWHULDO#FRQWHQW1#

• 2EMHFWV# UHMHFWHG# DIWHU#XVDEOH#PDWHULDOV# DUH# VRUWHG# KDYH# WR# EH# UH0KDXOHG# WR# WKH#
ODQGILOO#VLWH1#

• 7KH# PDWHULDOV# REWDLQHG# E\# PHFKDQLFDO# VHSDUDWLRQ# DUH# JHQHUDOO\# RI# LQIHULRU#
TXDOLW\# LQ#FRPSDULVRQ# WR#PDWHULDOV#PDQXDOO\#VRUWHG#RXW1#)RU#H[DPSOH/#ZLWK# WKH#
SQHXPDWLF# GHYLFH/# PDWHULDOV# UHFRYHUHG# DUH# XVXDOO\# D# FRPELQDWLRQ# RI# OLJKW#
IUDFWLRQV/#H1J1/#SODVWLF#DQG#SDSHU1#(DFK#IUDFWLRQ#FDQQRW#EH#FRPSOHWHO\#VHSDUDWHG#
EHFDXVH# WKH# VSHFLILF# JUDYLW\# RI# ERWK#PDWHULDOV# LV# DOPRVW# HTXDO# WR# WKH# VSHFLILF#
ZHLJKW1#

• 0DQXDO# VRUWLQJ# SXWV# WKH# ZRUNHUV# DW# ULVN# GXH# WR# WKH# SRVVLEOH# LQFOXVLRQ# RI#
LQIHFWLRXV#RU#KD]DUGRXV#ZDVWHV1#

$SSOLFDELOLW\#

7KH# WHFKQLFDO#H[DPLQDWLRQ#RQ# WKH#FROOHFWLRQ#V\VWHP#FRQFOXGHG# WR#DGRSW# WKH#VHSDUDWH#
FROOHFWLRQ# V\VWHP# WKDW# QRQ0FRPSRVWDEOH# +QRQ0SXWUHVFLEOH,# ZDVWHV# DQG# FRPSRVWDEOH#
+SXWUHVFLEOH,#ZDVWHV# DUH# FROOHFWHG# VHSDUDWHO\1#(YHQ# WKRXJK# LW# LV# HPSOR\HG/# WR# XVH# D#
VRUWLQJ# SURFHVV/# ZKLFKHYHU# PDQXDO# RU# PHFKDQLFDO/# LV# QHFHVVDU\# WR# VRUW#
QRQ0FRPSRVWDEOH#ZDVWHV#E\#WKH#W\SH#RI#PDWHULDO1#

G1;# 6XPPDU\#RI#6FUHHQLQJ#:RUN#IRU#,QWHUPHGLDWH#7UHDWPHQW#7HFKQRORJ\#

7KH# DERYH0PHQWLRQHG# VFUHHQLQJ# ZRUN# IRU# LQWHUPHGLDWH# WUHDWPHQW# WHFKQRORJ\# LV#
VXPPDULVHG#LQ#WKH#WDEOH#EHORZ1#



#

# $8066#

#

#

#

7DEOH#809=#&KDUDFWHULVWLFV#RI#3RVVLEOH#,QWHUPHGLDWH#7UHDWPHQW#6\VWHP#
&RQWULEXWLRQ#WR#/DQGILOO# 6SHFLDO#&DXWLRQV#,QWHUPHGLDWH#

7UHDWPHQW#
7HFKQRORJ\#

5HFRYHUHG#
0DWHULDO#

0DLQ#7DUJHW#
RI#6\VWHP# 9ROXPH#

5HGXFWLRQ#
6WDELOLVD0WLR

Q#
6WDELOLW\#
# RI#

7HFKQRORJ\#
3UH0WUHDWP
HQW# 3RVW#WUHDWPHQW# 5HMHFWHG# #

6XE0VWDQFHV#
$FFHSWDELOLW\#
RI#5HIXVH#
4XDOLW\#

&RQVWUXFWLRQ#
&RVW#

+86'2WRQ,#

0DUNHWDELOLW\#
RI#UHFRYHUHG#
0DWHULDO#

(QYLURQPHQWDO#
,PSDFW#

5HPDUNV#

,QFLQHUDWLRQ# +HDW#RU#
(OHFWULF#
3RZHU#

9ROXPH#
5HGXFWLRQ#)#
(QHUJ\#
&RQYHUVLRQ#

$# $# $# 1RW#
1HFHVVDU\#

1RW#
1HFHVVDU\#

1RQ0FRPEXVWL
EOHV#

$# +LJK# %# %# • ,QLWLDO25XQQLQJ#&RVW#
• 3RVVLELOLW\#WR#ILQG#8VHU#RI#
+HDW23RZHU#

5')# 6ROLG#)XHO# &RQYHUVLRQ#
WR#)XHO#

%# %# %# 1HFHVVDU\# 1HFHVVDU\# 1RQ0FRPEXVWL
EOHV#

%# /RZ# &# %# • 0DUNHWDELOLW\#RI#3URGXFWV#

%LRJDV# *DV#)#
&RPSRVW#

&RQYHUVLRQ#
WR#)XHO#)#
6RLO#
&RQGLWLRQHU#

%# %# &# 1HFHVVDU\# 1HFHVVDU\# *ODVV/#6WRQH/#
3ODVWLF/#HWF1#

&# +LJK# %# &#
+2GRXU,#

• 6WULFW#6HJUHJDWLRQ#RI#:DVWH#
IRU#3URGXFWLRQ#

• 7UHDWPHQW#RI#:DVWH#:DWHU#
• 6WDELOLW\#RI#0DUNHW#IRU#
3URGXFWV#

3\URO\VLV# *DV#RU#2LO# &RQYHUVLRQ#
WR#)XHO#

%# $# &# 1HFHVVDU\# 1HFHVVDU\# 1RQ0FRPEXVWL
EOHV# #

&# +LJK# '# %# • 7HFKQRORJ\#LV#QRW#FRPSOHWHG1#
• ,QLWLDO25XQQLQJ#&RVW#

&RPSRVWLQJ# &RPSRVW# &RQYHUVLRQ#
WR#6RLO#
&RQGLWLRQHU#

%# %# $# 1HFHVVDU\# 1HFHVVDU\# *ODVV/#6WRQH/#
3ODVWLF/#HWF1#

%# 0LGGOH# %# &#
+2GRXU,#

0# 6WDELOLW\#RI#0DUNHW#IRU#
3URGXFWV#

6L]H#
5HGXFWLRQ#
+&UXVKLQJ#)#
6KUHGGLQJ,#

)HUURXV#
HWF1#

9ROXPH#
5HGXFWLRQ#RI#
%XON\#:DVWH#

&# %# %# ([WUDFWLRQ#
RI#
([SORVLYH#
2EMHFW# #

1HFHVVDU\# 'LVFDUGHG#
0DWHULDO#

&# /RZ# &# &#
+1RLVH#)#
'XVW,#

0# /DUJH#&RQVXPSWLRQ#RI#
(OHFWULFLW\#

0# 0XFK#([SHQVH#IRU#
0DLQWHQDQFH#

0# 3RVVLELOLW\#RI#([SORVLRQ#
6RUWLQJ#
+0HFKDQLFDO#
RU#0DQXDO#
VRUWLQJ,#

)HUURXV/#
*ODVV/#
3DSHU/#
3ODVWLF/#HWF1#

5HF\FOLQJ# &# &# $# 2FFDVLRQDO
O\#
1HFHVVDU\#

1HFHVVDU\# 'LVFDUGHG#
0DWHULDO#

&# /RZ# $# %# 0# 6WDELOLW\#RI#0DUNHW#IRU#
6DOYDJHG#0DWHULDOV#

1RWH#=# # $=#([FHOOHQW# %=#*RRG# &=#)DLU# '=#3RRU#
#
#
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# $8067#

H1# )LQDO#'LVSRVDO#

H14# 3RVVLEOH#6\VWHP#$OWHUQDWLYHV#

8SRQ#FRQVLGHUDWLRQ#RI#WKH#SRVVLEOH#V\VWHP#DOWHUQDWLYHV#IRU#ILQDO#GLVSRVDO#WKH#IROORZLQJ#
DVSHFWV#DUH#WR#EH#WDNHQ#LQWR#DFFRXQW=#

• ORFDWLRQ#RI#ILQDO#GLVSRVDO#VLWHV#
• ILQDO#GLVSRVDO#PHWKRGV#
• ODQGILOO#VWUXFWXUH#
• OHYHO#RI#VDQLWDU\#ODQGILOO#GHYHORSPHQW#DQG#RSHUDWLRQ#

H15# /RFDWLRQ#RI#)LQDO#'LVSRVDO#6LWHV#

H1514# $JUHHG#0DWWHUV#

'XULQJ# WKH# ILUVW# VWXG\# SHULRG# LQ# 7XUNH\/# IURP# $XJXVW# WR# 1RYHPEHU# 4<<;/# WKH#
IROORZLQJ#SROLF\#IRU#WKH#ILQDO#GLVSRVDO#SODQ#ZDV#DJUHHG#EHWZHHQ#WKH#FRXQWHUSDUW#WHDP#
DQG#WKH#6WXG\#7HDP1#

D,# (DFK#PXQLFLSDOLW\#VKDOO#KDYH#D#ILQDO#GLVSRVDO#VLWH#RQO\#IRU# WKHLU#RZQ#XVH#XQWLO#
WKH#WDUJHW#\HDU/#53531#

E,# 7KH#H[LVWLQJ#6RIXOX#ILQDO#GLVSRVDO#VLWH#ZLOO#EH#XVHG#IRU#$GDQD1#7KH#FDSDFLW\#RI#
WKLV#GLVSRVDO#VLWH#ZLOO#EH#VXIILFLHQW#XQWLO#WKH#\HDU#5339#DFFRUGLQJ# WR# WKH#URXJK#
FDOFXODWLRQ#EDVHG#RQ#WKH#4258/333#PDS#VXUYH\HG#LQ#4<881#

F,# 7KH#&LPVD#VLWH#ZLOO#EH#XVHG#DV#D#QHZ#GLVSRVDO#VLWH#IRU#0HUVLQ1#7KH#FDSDFLW\#RI#
WKLV#GLVSRVDO#VLWH#ZLOO#EH#VXIILFLHQW#XQWLO#WKH#WDUJHW#\HDU/#53531#

7KH# UHPDLQHG# LVVXH# LQ# WKH# ILQDO#GLVSRVDO# V\VWHP# WR#EH# VROYHG# LV# WR# LGHQWLI\#D# IXWXUH#
GLVSRVDO# VLWH# IRU#$GDQD#ZKLFK#ZLOO# EH# XVHG# DIWHU# 533:# XQWLO# WKH# WDUJHW# \HDU/# 53531#
%HFDXVH#LW#LV#GLIILFXOW#WR#LGHQWLI\#D#IXWXUH#VLWH#IRU#ILQDO#GLVSRVDO#IRU#$GDQD#DV#RI#QRZ/#
WKH#VWXG\#KHUH#GLVFXVV#DERXW#WKH#IROORZLQJ#WKUHH#FDVHV#WR#ILQG#WKH#DSSURSULDWH#SROLF\1#

,W# VKRXOG# KRZHYHU# EH# QRWHG# WKDW# WKH# QRUWK0HDVW# SDUW# RI# $GDQD# &HPHQW# )DFWRU\#
H[FDYDWLRQ#DUHD#OLNHO\#WR#EH#RXW#RI#RSHUDWLRQ#ZLWKLQ#8#0#9#\HDUV1#7KLV#DUHD#FRXOG#EH#DQ#
DGHTXDWH#VDQLWDU\#ODQGILOO#DUHD#LI#IXUWKHU#LQYHVWLJDWLRQV#SURYH#WKH#VDPH1#

D,# 7R# XVH# FDYLWLHV# LQ# D#PLQLQJ# TXDUU\# VLWH#ZKHUH#PLQHUDO# UHVRXUFHV# KDYH# EHHQ#
H[KDXVWHG1#

E,# 7R#XVH#IODW#ODQG1#

F,# 7R#XVH#D#YDOOH\#DUHD1#

H1515# &RPSDULVRQ#RI#7KUHH#&DVHV#

7KH# JHQHUDO# VXLWDELOLW\# RI# WKH# WKUHH# FDVHV# IRU# ILQDO# GLVSRVDO#ZLOO# EH# FRPSDUHG1#7KH#
WDEOH#EHORZ#VKRZV# WKH# LWHPV# IRU#DVVHVVLQJ# WKH#VXLWDELOLW\#RI#D#VLWH# IRU# ILQDO#GLVSRVDO1#
7KHVH#LWHPV#ZLOO#EH#DSSOLHG#IRU#WKH#WKUHH#FDVHV#LQ#JHQHUDO#IRU#FRPSDULVRQ1#

#
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7DEOH#80:=#*HQHUDO#,WHPV#IRU#$VVHVVPHQW#
$VVHVVPHQW#,WHPV# 'HVFULSWLRQ# ,QGLFHV#

6RFLDO#$VSHFW# # #
/DQG#DFTXLVLWLRQ# # 3UHVHQW#XVHU#
3XEOLF#DFFHSWDQFH# 1HDUE\#UHVLGHQWV¶#DFFHSWDQFH# /RFDWLRQ#DQG#DUHD#RI#FRPPXQLWLHV#
6RFLDO#VHSDUDWLRQ# 6HSDUDWLRQ#RI#FRPPXQLW\# /RFDWLRQ#DQG#DUHD#RI#FRPPXQLWLHV#
'LVSODFHPHQW# ,PSDFW#RQ#UHVLGHQWV# 1XPEHU#RI#KRXVHV#WR#EH#GLVSODFHG#
5HOLJLRXV#PDWWHU# ,PSDFWV#RQ#FKXUFKHV/#PRVTXHV/#

FHPHWHULHV#
/RFDWLRQ#RI#FKXUFKHV/#PRVTXHV/#
FHPHWHULHV#

3XEOLF#IDFLOLWLHV# ,PSDFWV#RQ#SXEOLF#IDFLOLWLHV# /RFDWLRQ#RI#VFKRROV#DQG#KRVSLWDOV#
9LVLELOLW\#RI#ODQGILOO#VLWH# $HVWKHWLF# 9LVLELOLW\#IURP#RXWVLGH#
)XWXUH#ODQG#XVH#QHDU#WKH#VLWH# 3RVVLEOH#IXWXUH#UHVLGHQWLDO#DUHD# /DQG#XVH#SODQ#
(QYLURQPHQWDO#$VSHFW# # #
:DWHU#SROOXWLRQ# :DWHU#XVH#GRZQVWUHDP#RI#WKH#VLWH# :DWHU#XVH#RI#VWUHDP#ZDWHU#RU#ZHOO#
2GRXU# # /RFDWLRQ#DQG#DUHD#RI#FRPPXQLWLHV#
1RLVH# # /RFDWLRQ#DQG#DUHD#RI#FRPPXQLWLHV#
9LEUDWLRQ# # /RFDWLRQ#DQG#DUHD#RI#FRPPXQLWLHV#
/DQGVFDSH# # SUHVHQW#ODQG#XVH#
)ORUD# ,PSDFW#RQ#H[LVWLQJ#IORUD# ([LVWHQFH#RI#QDWXUDO#IRUHVW#
)DXQD# (IIHFW#RQ#IDXQD# ([LVWHQFH#RI#ZLOG#DQLPDOV#
,QXQGDWLRQ# # &RQGLWLRQ#RI#SUHVHQW#WRSRJUDSK\#
7HFKQLFDO#$VSHFW# # #
&DSDFLW\# 9ROXPH#IRU#ZDVWH# YROXPH#
$YDLODELOLW\#RI#FRYHUDJH#VRLO# # ([LVWHQFH#RI#FRYHUDJH#VRLO#QHDUE\#
$FFHVVLELOLW\# &RQGLWLRQ#RI#DFFHVV#URDG# $YDLODELOLW\#RI#DFFHVV#URDG#LQ#JHQHUDO#
)LQDQFLDO#$VSHFW# # #
7UDQVSRUW#FRVW# 7UDQVSRUW#FRVW#IRU#ZDVWH# 7UDQVSRUW#GLVWDQFH#
&RQVWUXFWLRQ#FRVW#RI#URDG# # 1HZO\#FRQVWUXFWHG#URDG#OHQJWK#

#
7KH#WDEOH#EHORZ#VKRZV#WKH#VXPPDU\#RI#JHQHUDO#DVVHVVPHQW#RI#WKH#WKUHH#FDVHV#IRU#ILQDO#
GLVSRVDO1#

7DEOH#80;=#6XPPDU\#RI#*HQHUDO#$VVHVVPHQW#

$VVHVVPHQW#,WHPV# &DVH#$#
+2OG#4XDUU\,#

&DVH#%#
+)ODW#ODQG,#

&DVH#&#
+9DOOH\,# 'HVFULSWLRQ#

6RFLDO#$VSHFW#
3XEOLF#DFFHSWDQFH# 12$# 12$# 12$# 3=#PDQ\#QHDUE\#UHVLGHQWV#

4=#IHZ#QHDUE\#UHVLGHQWV#
5=#)HZ#QHDUE\#UHVLGHQWV#ZLWKLQ#633P#

6RFLDO#VHSDUDWLRQ# 12$# 12$# 12$# 3=#&RPPXQLW\#H[LVW#LQ#WKH#VLWH1#
4=#&RPPXQLW\#H[LVW#QHDUE\1#
5=#1R#H[LVWLQJ#FRPPXQLW\#ZLWKLQ#633P1#

'LVSODFHPHQW# 5# 3# 4# 3=#0DQ\#LQKDELWDQWV#
4=#$#IHZ#LQKDELWDQWV#
5=#1R#LQKDELWDQWV#ZLWKLQ#WKH#VLWH#

5HOLJLRXV#PDWWHU# 12$# 12$# 12$# 3=#5HOLJLRXV#IDFLOLWLHV#ZLWKLQ#WKH#VLWH1#
4=#5HOLJLRXV#IDFLOLWLHV#ZLWKLQ#633P1#
5=#1R#UHOLJLRXV#IDFLOLWLHV#ZLWKLQ#633P1#

3XEOLF#IDFLOLWLHV# 12$# 12$# 12$# 3=#3XEOLF#IDFLOLWLHV#ZLWKLQ#WKH#VLWH1#
4=#3XEOLF#ZLWKLQ#633P1#
5=#1R#SXEOLF#IDFLOLWLHV#ZLWKLQ#633P1#

$HVWKHWLF# 5# 3# 4# 3=#9LVLEOH#
4=#3DUWLDOO\#YLVLEOH#
5=#6FUHHQHG#

)XWXUH#ODQG#XVH# 12$# 12$# 12$# 3=#5HVLGHQWLDO#DUH#LQ#DOO#VXUURXQGLQJ#DUHDV1#
4=#5HVLGHQWLDO#DUHD#RQ#VRPH#VLGHV1#
5=#,QGXVWULDO#DUHD/#$JULFXOWXUDO#DUHD1#
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$VVHVVPHQW#,WHPV# &DVH#$#
+2OG#4XDUU\,#

&DVH#%#
+)ODW#ODQG,#

&DVH#&#
+9DOOH\,# 'HVFULSWLRQ#

(QYLURQPHQWDO#$VSHFW#
:DWHU#SROOXWLRQ# 12$# 12$# 12$# 3=#0DQ\#SHRSOH#XVLQJ#VWUHDP#DQG#ZHOO#ZDWHU#

4=#1RW#PDQ\#SHRSOH#XVLQJ#VWUHDP#DQG#ZHOO#ZDWHU#
5=#1R#XVH#RI#VWUHDP#DQG#ZHOO#ZDWHU#

2GRXU# 12$# 12$# 12$# 3=#0DQ\#UHVLGHQWV#ZLWKLQ#633#P#
4=#1RW#PDQ\#UHVLGHQWV#ZLWKLQ#633#P#
5=#1R#UHVLGHQW#ZLWKLQ#633#P#

1RLVH# 12$# 12$# 12$# 3=#0DQ\#UHVLGHQWV#ZLWKLQ#633#P#
4=#1RW#PDQ\#UHVLGHQWV#ZLWKLQ#633#P#
5=#1R#UHVLGHQW#ZLWKLQ#633#P#

9LEUDWLRQ# 12$# 12$# 12$# 3=#0DQ\#UHVLGHQWV#ZLWKLQ#633#P#
4=#1RW#PDQ\#UHVLGHQWV#ZLWKLQ#633#P#
5=#1R#UHVLGHQW#ZLWKLQ#633#P#

/DQGVFDSH# 5# 3# 4# 3=#6WHHS#VORSH#
4=#*HQWOH#VORSH#
5=#)ODW#

)ORUD# 5# 3# 3# 3=#$EXQGDQW#QDWXUDO#FRQGLWLRQ#
4=#6RPH#QDWXUDO#FRQGLWLRQ#
5=#1R#QDWXUDO#FRQGLWLRQ#

)DXQD# 5# 3# 3# 3=#$EXQGDQW#QDWXUDO#FRQGLWLRQ#
4=#6RPH#QDWXUDO#FRQGLWLRQ#
5=#1R#QDWXUDO#FRQGLWLRQ#

,QXQGDWLRQ# 5# 3# 3# 3=#6WUHDP#ZLWKLQ#WKH#VLWH#
4=#6WUHDP#E\#WKH#VLWH#
5=#1R#VWUHDP#QHDUE\#

7HFKQLFDO#$VSHFW#
&DSDFLW\# 12$# 12$# 12$# 3=#/HVV#WKDQ#4#PLOOLRQ#P6#

4=#4#PLOOLRQ#P6#0#8#PLOOLRQ#P6#
5=#0RUH#WKDQ#8#PLOOLRQ#P6#

$YDLODELOLW\#RI#
FRYHUDJH#VRLO#

5# 3# 4# 3=#1RW#DYDLODEOH#QHDUE\#
4=#$YDLODEOH#QHDUE\#
5=#$YDLODEOH#ZLWKLQ#WKH#VLWH#

$FFHVVLELOLW\# 5# 4# 3# 3=#1R#DFFHVV#URDG#LQ#JHQHUDO#
4=#0D\#QRW#EH#DFFHVV#URDG#
5=#$Q#DFFHVV#URDG#H[LVWV#

)LQDQFLDO#$VSHFW#
/DQG#DFTXLVLWLRQ#
FRVW#

5# 3# 4# 3=#+LJK#
4=#$YHUDJH#
5=#/RZ#

7UDQVSRUW#FRVW#IRU#
ZDVWH#

12$# 12$# 12$# 3=#0RUH#WKDQ#58#NP#
4=#48#0#58#NP#
5=#/HVV#WKDQ#48#NP#

&RQVWUXFWLRQ#FRVW# 5# 4# 3# 3=#0RUH#WKDQ#8#NP#
4=#3#0#8#NP#
5=#1R#QHZ#URDG#FRQVWUXFWLRQ#

7RWDO# 53# 5# 8# #

#
7KHUH#DUH#VHYHUDO#LPSRUWDQW#LWHPV#ZKLFK#FDQ#QRW#EH#DVVHVVHG#XQOHVV#WKH#VSHFLILF#VLWH#LV#
LGHQWLILHG1#:KHQ#WKH#VLWH#LV#VHOHFWHG/#WKH#DVVHVVPHQW#UHVXOWV#IRU# WKHVH# LWHPV#EDVHG#RQ#
UHOLDEOH#GHWDLOHG#LQIRUPDWLRQ#KDYH#WR#EH#WDNHQ#LQWR#DFFRXQW#EHFDXVH#WKH\#ZLOO#EH#YHU\#
LPSRUWDQW1# #

+RZHYHU/# ZKHQ# ZH# FRQVLGHU# WKH# JHQHUDO# SROLF\# ZLWKRXW# GHWDLOHG# LQIRUPDWLRQ#
DYDLODEOH/#WKH#LPSOLFDWLRQ#RI#7DEOH#80;#VKRXOG#EH#XVHIXO#DQG#WKHUHIRUH#UHVSHFWHG1#
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,W#FRQFOXGHV#WKH#XVH#RI#TXDUU\#VLWH#IRU#ILQDO#GLVSRVDO/#&DVH#$/#LV#WKH#PRVW#DSSURSULDWH1#
0RUHRYHU/# LW# KDV# IROORZLQJ# DGYDQWDJHV#ZKLFK# DUH# QRW# LQFOXGHG# LQ# WKH# FRPSDULVRQ#
WDEOH1# #

D,# 6PDOO#QHJDWLYH#HQYLURQPHQWDO#LPSDFWV#EHFDXVH#WKH#QDWXUDO#HQYLURQPHQW#LQ#WKLV#
VLWH#KDV#EHHQ#GDPDJHG#E\#TXDUU\#RSHUDWLRQ1#

E,# &RYHUDJH# VRLO# JHQHUDOO\# FDQ# EH# REWDLQHG# IURP# RYHUEXUGHQ# +UHVLGXHV# IURP#
PLQLQJ#RSHUDWLRQ,#ZLWKLQ#WKH#VLWH1#

F,# 'LVSRVDO#RSHUDWLRQ#FDQ#EH#HDVLO\#VFUHHQHG#E\#SURYLGLQJ#ZLWK#VPDOO#EXIIHU#VXFK#
DV#SODQWLQJ#WUHHV#EHFDXVH#ZDVWH#ILOOLQJ#ZLOO#EH#EHORZ#WKH#RULJLQDO#JURXQG1#

G,# 7KH#ODQG#YDOXH#RI#DQ#ROG#TXDUU\#LV#YHU\#OLWWOH1#

H,# 1R#GLVSODFHPHQW#ZLOO#EH#LQYROYHG#LQ#JHQHUDO1#

I,# 7R#ILOO#XS#FDYLWLHV#ZLWK#ZDVWH#ZLOO#HQDEOH#WKH#ODQG#WR#EH#XVHG#IRU#QHZ#SXUSRVH1#
,W#ZLOO#LQFUHDVH#WKH#ODQG#YDOXH#UHPDUNDEO\1#

7KHUH#DUH# VHYHUDO#FRQVLGHUDEOH#DGYDQWDJHV# IRU#XVLQJ#DQ#ROG#TXDUU\# VLWH#DV#GHVFULEHG#
DERYH/#ZKLOH#QR#SDUWLFXODU#GLVDGYDQWDJHV#DUH#LGHQWLILHG#LQ#JHQHUDO1#,Q#$GDQD/#WKHUH#DUH#
PDQ\#ROG#TXDUU\#VLWHV#ZKLFK#DUH#JHQHUDOO\#TXLWH#VXLWDEOH#WR#EH#XVHG#IRU#ILQDO#GLVSRVDO1#
,W#FDQ#EH/#WKHUHIRUH/#D#ZLVH#SROLF\#WR#XVH#ROG#TXDUU\#VLWHV#IRU#ILQDO#GLVSRVDO#LQ#$GDQD1#

7R#XVH#IODW#ODQG/#&DVH#%/#FDQ#QRW#EH#D#JHQHUDO#SROLF\#UHFRPPHQGHG#GXH# WR# LWV# ORZHU#
PDUNV#LQ#WKH#FRPSDULVRQ#WDEOH1#

&DVH# &# RI# XVLQJ# D# YDOOH\# IRU# D# ILQDO# GLVSRVDO# VLWH# LQ# $GDQD# LV# JHQHUDOO\# QRW#
UHFRPPHQGHG# EHFDXVH#PRVW# KLOO\# DUHDV# LQ#$GDQD# RYHUODS#ZLWK# WKH# DUHDV# IRU#ZDWHU#
VRXUFH1#6LQFH#WKLV#FDQ#EH#RQH#RI#WKH#FULWLFDO#IDFWRUV#IRU#VHOHFWLQJ#D#VLWH/#WKH#SRVVLELOLW\#
RI# VHOHFWLQJ# YDOOH\# VLWHV# IRU# D# GLVSRVDO# VLWH# LQ# $GDQD# ZLOO# EH# PRVW# XQOLNHO\# DQG#
JHQHUDOO\#QRW#SUHIHUDEOH#IRU#$GDQD1#

H16# )LQDO#'LVSRVDO#0HWKRGV#

7KH#ILQDO#GLVSRVDO#PHWKRGV#FDQ#EH#GLYLGHG#LQWR#WKH#IROORZLQJ#WKUHH#W\SHV=#

• RSHQ#GXPSLQJ#

• FRQWUROOHG#WLSSLQJ#

• VDQLWDU\#ODQGILOO#

$OWKRXJK# WKH# RSHQ# GXPSLQJ#PHWKRG# LV# JHQHUDOO\# HPSOR\HG# LQ# WKH# GLVSRVDO# VLWHV# LQ#
$GDQD#DQG#0HUVLQ/#WKLV#RSHUDWLRQ#VKDOO#EH#WHUPLQDWHG#LQ#YLHZ#RI#LWV#DGYHUVH#HIIHFWV#RQ#
ODQGVFDSH/#SXEOLF#KHDOWK#DQG#WKH#HQYLURQPHQW1#

6DQLWDU\#ODQGILOO#VKRXOG#EH#DGRSWHG#DV#LW#KDV#EHHQ#SURYHQ# WR#EH# WKH#PRVW#HFRQRPLFDO#
ILQDO# GLVSRVDO# PHWKRG# LQ# WHUPV# RI# FRQWUROOLQJ# HQYLURQPHQWDO# LPSDFWV# ZLWKLQ# WKH#
DFFHSWDEOH#OHYHO1#

7KH#DGYDQWDJHV#RI#VDQLWDU\#ODQGILOO#DUH#DV#IROORZV1#

• :KHUH# ODQG# LV#DYDLODEOH/#VDQLWDU\# ODQGILOO# LV#XVXDOO\# WKH#PRVW#HFRQRPLFDO#VROLG#
ZDVWH#GLVSRVDO#PHWKRG1#
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• 6DQLWDU\# ODQGILOO# LV# QRW# LQYHVWPHQW# LQWHQVLYH# FRPSDUHG# ZLWK# RWKHU# GLVSRVDO#
PHWKRGV/#L1H1/#FRPSRVWLQJ#DQG#LQFLQHUDWLRQ1#

• ,Q# FRQWUDVW# WR# LQFLQHUDWLRQ# DQG# FRPSRVWLQJ/# VDQLWDU\# ODQGILOO# GRHV# QRW# UHTXLUH#
DGGLWLRQDO# WUHDWPHQW# RU# GLVSRVDO# RSHUDWLRQV# IRU# UHVLGXH/# TXHQFKLQJ# ZDWHU/#
XQXVDEOH#PDWHULDOV/#HWF1#

• $# VDQLWDU\# ODQGILOO# FDQ# UHFHLYH# DOO# W\SHV# RI# VROLG# ZDVWHV/# HOLPLQDWLQJ# WKH#
QHFHVVLW\#IRU#VHSDUDWH#FROOHFWLRQV1#

• $# VDQLWDU\# ODQGILOO# LV#PDQDJHDEOH># LQFUHDVHG#TXDQWLWLHV#RI# VROLG#ZDVWHV# FDQ#EH#
GLVSRVHG#RI#ZLWK#D#PLQLPXP#QXPEHU#RI#SHUVRQQHO#DQG#HTXLSPHQW1#

• 6XEPHUJHG# ODQG#PD\# EH# UHFODLPHG# IRU# XVH# DV# SDUNLQJ# ORWV/# SOD\JURXQGV/# JROI#
FRXUVHV/#ERWDQLFDO#JDUGHQV/#HWF1#

H17# /DQGILOO#6WUXFWXUH#

7KHUH#DUH#ILYH#W\SHV#RI#ODQGILOO#VWUXFWXUH#DV#VKRZQ#EHORZ1#

• DQDHURELF#ODQGILOO#

• DQDHURELF#VDQLWDU\#ODQGILOO#

• LPSURYHG#DQDHURELF#VDQLWDU\#ODQGILOO#

• VHPL0DHURELF#VDQLWDU\#ODQGILOO#

• DHURELF#VDQLWDU\#ODQGILOO#

(LWKHU#RI# WKH#DERYH# ODQGILOO# VWUXFWXUHV#FRQWULEXWH# WR# WKH#PLWLJDWLRQ#RI#HQYLURQPHQWDO#
SROOXWLRQ1#)LJXUH#808#LOOXVWUDWHV#HDFK#RI#WKH#DERYH#ODQGILOO#VWUXFWXUHV1#

$QDHURELF#ODQGILOO#

$V#OHDFKDWH#JHQHUDWHG#LQ#ODQGILOO#OD\HUV#LV#KDUGO\#GUDLQHG/#WKH#ODQGILOO#OD\HUV#FRQVWDQWO\#
PDLQWDLQ#DQDHURELF#FRQGLWLRQ1#7KH#TXDOLW\#RI#OHDFKDWH#LV#YHU\#SRRU/#FDXVLQJ#EDG#RGRXU#
DQG#SURSDJDWLQJ#YHFWRUV#DQG#YHUPLQV1#

$QDHURELF#VDQLWDU\#ODQGILOO#

&RYHULQJ#VRLO#LV#DSSOLHG#RQ#HDFK#OD\HU#RI#ZDVWH#WKHUHE\#SUHYHQWLQJ#WKH#RXWEUHDN#RI#EDG#
RGRXU#DQG#LQFLGHQWDO#ILUHV/#DQG#WKH#SURSDJDWLRQ#RI#KDUPIXO#LQVHFWV#WR#D#FHUWDLQ#H[WHQW1#
+RZHYHU/#OHDFKDWH#DQG#JDV#JHQHUDWLRQ#SUREOHPV#UHPDLQ1#

$V#LQ#DQDHURELF#ODQGILOO#WKH#ODQGILOO#OD\HUV#PDLQWDLQ#DQDHURELF#FRQGLWLRQV1#

,PSURYHG#DQDHURELF#VDQLWDU\#ODQGILOO#

,Q# DGGLWLRQ# WR# FRYHULQJ# VRLO# WKLV# ODQGILOO# VWUXFWXUH# LV# FRQVWUXFWHG# ZLWK# D# OHDFKDWH#
GUDLQDJH#IDFLOLW\#DW#WKH#ERWWRP#RI#WKH#GLVSRVDO#VLWH1#/HDFKDWH#TXDOLW\#LV#LPSURYHG#DQG#
DQDHURELF#FRQGLWLRQV#DUH#PDLQWDLQHG1#

6HPL0$HURELF#VDQLWDU\#ODQGILOO#

/HDFKDWH# TXDOLW\# LV# IDYRXUDEO\# LPSURYHG# ZLWK# FRQVWDQW# GUDLQDJH1# 'UDLQDJH# SLSHV#
VWLPXODWH#QDWXUDO#YHQWLODWLRQ/#DFKLHYLQJ# DHURELF# FRQGLWLRQV# LQ# WKH# ODQGILOO# OD\HUV# DQG#
FRQVHTXHQWO\#DFFHOHUDWLQJ#VROLG#ZDVWH#GHFRPSRVLWLRQ1#
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$HURELF#VDQLWDU\#ODQGILOO#

,Q#DGGLWLRQ# WR# WKH#GUDLQDJH#SLSHV#XVHG# LQ#VHPL0DHURELF# ODQGILOOV/#DLU#VXSSO\#SLSHV#DUH#
LQWURGXFHG#IRU#IRUFHG#DLU#LQMHFWLRQ#WR#DFKLHYH#DHURELF#FRQGLWLRQV#LQ#WKH#OD\HUV/#WKHUHE\#
DFFHOHUDWLQJ# VROLG# ZDVWH# GHFRPSRVLWLRQ# DQG# VWDELOLVDWLRQ# DQG# LPSURYLQJ# OHDFKDWH#
TXDOLW\1#

$SSOLFDELOLW\#

:KHUH# WKH#DQQXDO#SUHFLSLWDWLRQ# LV# ODUJH/# WKH#VHPL0DHURELF#VDQLWDU\# ODQGILOO#RU#DHURELF#
VDQLWDU\#ODQGILOO#PHWKRGV#DUH#JHQHUDOO\#DGRSWHG#DLPLQJ#DW#WKH#LPSURYHPHQW#RI#OHDFKDWH#
TXDOLW\1#:KHQ#WKH#XWLOLVDWLRQ#RI#ELRJDV#E\#XVLQJ#DQDHURELF#GLJHVWLRQ#LV#SODQQHG#LQ#WKH#
UHJLRQ#ZKHUH#WKH#DQQXDO#SUHFLSLWDWLRQ#LV#OLWWOH/#WKH#LPSURYHG#DQDHURELF#VDQLWDU\#ODQGILOO#
ZLWK#OLQHU#LV#JHQHUDOO\#DGRSWHG1#

7KH# EHVW# ODQGILOO# PHWKRG# GHSHQGV# RQ# PDQ\# IDFWRUV# VXFK# DV# WKH# WRWDO# VROLG# ZDVWH#
PDQDJHPHQW#V\VWHP/#HVSHFLDOO\#WKH#W\SH#RI#SURFHVVLQJ#DQG#WUHDWPHQW#PHWKRG#DGRSWHG/#
WKH#FOLPDWH/# WKH#QDWXUDO#FRQGLWLRQ#RI# WKH#GLVSRVDO#VLWH/# WKH#DYDLODEOH#EXGJHW# IRU# VROLG#
ZDVWH#PDQDJHPHQW/#HWF1#7KHUHIRUH/#WKHVH#DOO#IDFWRUV#KDYH#WR#EH# WDNHQ# LQWR#DFFRXQW# WR#
VHOHFW#WKH#EHVW#ODQGILOO#PHWKRG#VR#WKDW#LWV#RZQ#DGYDQWDJHV#FDQ#EH#HIIHFWLYHO\#XWLOLVHG1#

H18# /HYHO#RI#6DQLWDU\#/DQGILOO#'HYHORSPHQW#DQG#2SHUDWLRQ#

7KH#VDQLWDU\#ODQGILOO#GHYHORSPHQW#DQG#RSHUDWLRQ#OHYHOV#DUH#FODVVLILHG#DV#IROORZV=#

• /HYHO#4/#&RQWUROOHG#WLSSLQJ#

• /HYHO#5/#6DQLWDU\#ODQGILOO#ZLWK#GLNH#DQG#GDLO\#VRLO#FRYHULQJ#

• /HYHO#6/#6DQLWDU\#ODQGILOO#ZLWK#SULPDU\#OHDFKDWH#FLUFXODWLRQ#V\VWHP#

• /HYHO#7/#6DQLWDU\#ODQGILOO#ZLWK#OHDFKDWH#WUHDWPHQW#V\VWHP#

7KH#SURVSHFWLYH#VDQLWDU\# ODQGILOO#GHYHORSPHQW#DQG#RSHUDWLRQ# OHYHOV#DUH# LOOXVWUDWHG# LQ#
)LJXUH#8091#







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

# $8075#

7KH#DERYH#PHQWLRQHG#VDQLWDU\#ODQGILOO#GHYHORSPHQW#DQG#RSHUDWLRQ#OHYHOV#DUH#GHVFULEHG#
EHORZ1#

/HYHO#4=#&RQWUROOHG#7LSSLQJ#

,QWURGXFWLRQ#RI#FRQWUROOHG#WLSSLQJ#WKURXJK=#

• (VWDEOLVKPHQW#RI#DFFHVV#WR#VLWH1#

• 3URYLVLRQ# RI# FRYHU# PDWHULDOV# IRU# WKH# SUHYHQWLRQ# RI# ILUH# RXWEUHDNV# DQG# WKH#
GLVSHUVLRQ#RI#UDQN#RGRXU1#

• (VWDEOLVKPHQW# RI# LQVSHFWLRQ/# FRQWURO# DQG# RSHUDWLRQDO# UHFRUGLQJ# V\VWHP# IRU#
LQFRPLQJ#ZDVWH1#

/HYHO#5=#6DQLWDU\#/DQGILOO#ZLWK#'LNH#DQG#'DLO\#6RLO#&RYHULQJ#

,QWURGXFWLRQ#RI#VDQLWDU\#ODQGILOO#WKURXJK=#

• (VWDEOLVKPHQW#RI#GLVSRVDO# VLWH#ERXQGDU\# WR#HOLPLQDWH# VFDYHQJLQJ#DQG# WR# DYRLG#
OLJKW#ZDVWH#VFDWWHULQJ#E\#ZLQG1#

• ([HFXWLRQ#RI#VXIILFLHQW#FRYHU#RYHU#ZDVWH#GLVSRVHG1#

• (QFORVLQJ#WKH#GLVSRVDO#DUHD#ZLWK#D#GLNH1#

• &RQVWUXFWLRQ#RI#D#GLYLGHU#EHWZHHQ#SUHVHQW#DQG#IXWXUH#ODQGILOO#DUHDV1#

• (VWDEOLVKPHQW#RI# D#GUDLQDJH# V\VWHP# LQ#RUGHU# WR#GLYHUW# VWRUP#ZDWHU# IORZ# IURP#
VXUURXQGLQJ#DUHDV#DZD\#IURP#WKH#GLVSRVDO#VLWH#DQG#WR#UHGXFH#OHDFKDWH1#

• &RQVWUXFWLRQ#RI# HQYLURQPHQWDO#SURWHFWLRQ# IDFLOLWLHV/# VXFK# DV#EXIIHU# ]RQH/# OLWWHU#
FRQWURO#DQG#JDV#UHPRYDO#IDFLOLWLHV/#WR#DEDWH#GLUHFW#LPSDFW#RQ#VXUURXQGLQJV1#

• ,QVWDOODWLRQ#RI#JDV# UHPRYDO# IDFLOLWLHV# WR#DFKLHYH# WKH#FRQGLWLRQV#QHFHVVDU\# IRU#D#
VHPL0DHURELF#VDQLWDU\#ODQGILOO1#

• ,QWURGXFWLRQ#RI#DPHQLWLHV#IRU#VWDII1#

/HYHO#6=#6DQLWDU\#/DQGILOO#ZLWK#/HDFKDWH#&LUFXODWLRQ#

(VWDEOLVKPHQW#RI#OHDFKDWH#FRQWURO#WKURXJK=#

• ,QVWDOODWLRQ#RI#OHDFKDWH#FROOHFWLRQ/#FLUFXODWLRQ#DQG#PRQLWRULQJ#IDFLOLWLHV1#

• ,QVWDOODWLRQ#RI#OLQHUV#IRU#VHHSDJH#FRQWURO1#

• &RQVWUXFWLRQ#RI#VHPL0DHURELF#VDQLWDU\#ODQGILOO#WR#DFFHOHUDWH#ZDVWH#GHFRPSRVLWLRQ#
DQG#IDFLOLWDWH#VWDELOLVDWLRQ1#

• ,QWURGXFWLRQ#RI#ZDWHU#VSULQNOLQJ#IRU#GXVW#SUHYHQWLRQ1#

/HYHO#7=#6DQLWDU\#/DQGILOO#ZLWK#/HDFKDWH#7UHDWPHQW#

(VWDEOLVKPHQW#RI#OHDFKDWH#WUHDWPHQW#WKURXJK=#

• ,QVWDOODWLRQ#RI#DQ#R[LGDWLRQ#SRQG1#



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

# $8076#

7KH#DERYH#PHQWLRQHG#VDQLWDU\#ODQGILOO#GHYHORSPHQW#DQG#RSHUDWLRQ#OHYHOV#DUH#GHVFULEHG#
DQG#WDEXODWHG#LQ#WKH#WDEOH#EHORZ1#7DEOH#8043#VKRZV#WKH#HQYLURQPHQWDO#VWDQGDUG#HDFK#
ODQGILOO#OHYHO#KDV#WR#PHHW1#

7DEOH#80<=#2XWOLQH#RI#6DQLWDU\#/DQGILOO#'HYHORSPHQW#DQG#2SHUDWLRQ#
# ,WHPV# /HYHO#RI#6DQLWDU\#/DQGILOO# 5HPDUNV#
# # 4# 5# 6# 7# #

4# 6LWH#'HYHORSPHQW# # # # # #
414# 0DLQ#)DFLOLWLHV# # # # # #
D1# (QFORVLQJ#6WUXFWXUHV# # # # # #
# • (QFORVLQJ#GLNHV# # $# $# $# #
# • 'LYLGHUV# # %# $# $# %#PHDQV#D#GLNH#PDGH#RI# # UHIXVH#DQG#VRLO#
E1# 'UDLQDJH#6\VWHP# # # # # #
# • 6XUURXQGLQJ#GUDLQV# # $# $# $# #
# • 2Q0VLWH#GUDLQV#+VXUIDFH#

ZDWHU,#
# $# $# $# #

# • 2Q0VLWH#GUDLQV#+VSULQJ,# # $# $# $# ,I#QHFHVVDU\#
# • 'UDLQV#IRU#UHFODLPHG#DUHD# # $# $# $# #
F1# $FFHVV# # # # # #
# • $SSURDFK#URDGV# $# $# $# $# #
# • 2Q0VLWH#URDGV# $# $# $# $# #
# • 2WKHUV# $# $# $# $# ,PSURYHPHQW#RI#H[LVWLQJ#URDG#QHWZRUN#WR#DFFHVV#

WKH#VLWHV#
415# (QYLURQPHQWDO#3URWHFWLRQ#

)DFLOLWLHV#
# # # # #

# %XIIHU#]RQHV# # $# $# $# #
# /LWWHU#FRQWURO#IDFLOLWLHV# # %# $# $# 0RYDEOH#IHQFHV/#HWF1#
# *DV#UHPRYDO#IDFLOLWLHV# # %# $# $# #
# /HDFKDWH#FROOHFWLRQ#IDFLOLWLHV# # # $# $# #
# /HDFKDWH#FLUFXODWLRQ#IDFLOLWLHV# # # $# $# #
# 6HHSDJH#FRQWURO#IDFLOLWLHV# # # %# $# #
# /HDFKDWH#WUHDWPHQW#IDFLOLWLHV# # # # $# #
416# %XLOGLQJ#DQG#DFFHVVRULHV# # # # # #
# 6LWH#RIILFH# %# $# $# $# #
# :HLJKEULGJH# $# $# $# $# #
# 6WRUH# # # $# $# #
# 6DIHW\#IDFLOLWLHV# # $# $# $# *DWH/#IHQFH/#OLJKWV/#HWF1#
# )LUH#SUHYHQWLRQ#IDFLOLWLHV# # %# $# $# :DWHU#WDQN/#H[WLQJXLVKHU/#HWF1#
# 0RQLWRULQJ#IDFLOLWLHV# # # $# $# 0RQLWRULQJ#ZHOO/#HWF1#
# &DU#ZDVKHU# # # $# $# #
5# (TXLSPHQW# # # # # #
# /DQGILOO#(TXLSPHQW# $# $# $# $# #
# 2WKHUV# # # $# $# :DWHU#WUXFN/#LQVSHFWLRQ#YHKLFOHV/#HWF1#
6# 2SHUDWLRQ#DQG#0DLQWHQDQFH# # # # # #
614# 2SHUDWLRQ# # # # # #
# D1#3HUVRQQHO# # # # # #
# E1#&RYHU#PDWHULDO# %# $# $# $# %#PHDQV#LQVXIILFLHQW#VRLO#FRYHU1#
# F1#8WLOLW\# # # # # #
# • )XHO#WDQN# $# $# $# $# #
# • :DWHU# # $# $# $# #
# • (OHFWULFLW\# %# $# $# $# #
# G1#&KHPLFDOV# # # # # #
# • ,QVHFWLFLGH# $# $# $# $# #
# • 0RQLWRULQJ#FKHPLFDOV# # # $# $# #
# H1#2WKHUV# # $# $# $# 'LYLGHU/#GUDLQ#IRU#UHFODLPHG#DUHD/#OHDFKDWH#

FROOHFWLRQ#SLSHV/#HWF1#
615# 0DLQWHQDQFH# # # # # #
# • 0DLQ#IDFLOLWLHV# # $# $# $# #
# • (QYLURQPHQWDO#SURWHFWLRQ#

IDFLOLWLHV#
# $# $# $# #

# • %XLOGLQJ#DQG#DFFHVVRULHV# $# $# $# $# #
# • (TXLSPHQW# $# $# $# $# #
$=# QHFHVVDU\#
%=# QHFHVVDU\#XQGHU# # FHUWDLQ#FRQGLWLRQV/#RU#PD\#EH#RPLWWHG#ZKHQ#EXGJHW#LV#QRW#HQRXJK# #



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

# $8077#

7DEOH#8043=#(QYLURQPHQWDO#6WDQGDUGV#IRU#(DFK#6DQLWDU\#/DQGILOO#'HYHORSPHQW#
DQG#2SHUDWLRQ#/HYHO#

# ,WHPV# 6DQLWDU\#/DQGILOO#'HYHORSPHQW#DQG#2SHUDWLRQ#/HYHO#
# # /HYHO#4# /HYHO#5# /HYHO#6# /HYHO#7#
4# /DQGILOO#

6WUXFWXUH#
# # # #

414# /DQGILOO#
6WUXFWXUH#

$QDHURELF#6DQLWDU\#
/DQGILOO#

,PSURYHG#$QDHURELF#
6DQLWDU\#/DQGILOO#

6HPL0DHURELF#6DQLWDU\#
/DQGILOO#

6HPL0DHURELF#6DQLWDU\#
/DQGILOO#

415# $FKLHYHG#
&RQGLWLRQ#

• /HDFKDWH#JHQHUDWHG#
LQ#VROLG#ZDVWH#
OD\HUV#LV#VHOGRP#
GUDLQHG>#DQ#
DQDHURELF#VWDWH#LV#
PDLQWDLQHG1#
*HQHUDOO\/#WKH#
TXDOLW\#RI#OHDFKDWH#
LV#SRRU1#

• %HFDXVH#RI#
LQDFWLYH#
GHFRPSRVLWLRQ#RI#
ZDVWHV/#
VWDELOLVDWLRQ#LV#
VORZ1#

• 7KURXJK#JDV#UHPRYDO#
IDFLOLWLHV/# WKH# TXDOLW\#
RI#OHDFKDWH#LV#VOLJKWO\#
EHWWHU# WKDQ# LQ# /HYHO#
4># DQ# DQDHURELF# VWDWH#
LV#PDLQWDLQHG1#

• 7KH#UDWH#RI#
GHFRPSRVLWLRQ#LV# #
VOLJKWO\#LPSURYHG1#

• /HDFKDWH#
DFFXPXODWHG#DW#WKH#
ERWWRP#RI#ODQGILOOV#
LV#SURPSWO\#
GLVFKDUJHG#WKURXJK#
GUDLQ#SLSHV#
+OHDFKDWH#FROOHFWLRQ#
SLSHV,1#7KH#SLSHV#
DOVR#SHUPLW#QDWXUDO#
YHQWLODWLRQ1#

• 7KLV#VWUXFWXUH#
IDFLOLWDWHV# #
GHFRPSRVLWLRQ#RI#
VROLG#ZDVWH#EHFDXVH#
D#VHPL0DHURELF#
FRQGLWLRQ#LV#
PDLQWDLQHG1#7KH#
TXDOLW\#RI#OHDFKDWH#
LV#PXFK#LPSURYHG#
DQG#JHQHUDWLRQ#RI#
RIIHQVLYH#RGRXU#LV#
IXUWKHU#UHGXFHG1#

• :DWHU#FRQWHQW#RI#
VROLG#ZDVWHV# # LV#
ORZHU#WKDQ#/HYHO#5#

• /HDFKDWH#
DFFXPXODWHG#DW#WKH#
ERWWRP#RI#ODQGILOOV#
LV#SURPSWO\#
GLVFKDUJHG#WKURXJK#
GUDLQ#SLSHV#
+OHDFKDWH#FROOHFWLRQ#
SLSHV,1#7KH#SLSHV#
DOVR#SHUPLW#QDWXUDO#
YHQWLODWLRQ1#

• 7KLV#VWUXFWXUH#
IDFLOLWDWHV#
GHFRPSRVLWLRQ#RI#
VROLG#ZDVWH#EHFDXVH#
D#VHPL0DHURELF#
FRQGLWLRQ#LV#
PDLQWDLQHG1#7KH#
TXDOLW\#RI#OHDFKDWH#
LV#PXFK#LPSURYHG#
DQG#JHQHUDWLRQ#RI#
RIIHQVLYH#RGRXU#LV#
IXUWKHU#UHGXFHG1#

• :DWHU#FRQWHQW#RI#
VROLG#ZDVWHV#LV#
ORZHU#WKDQ#/HYHO#5#

5# /HDFKDWH#DQG#
LW*V#,PSDFWV#RQ#
6XUURXQGLQJV#

• # # # #

514# /HDFKDWH#
*HQHUDWLRQ#
$PRXQW#

• /HDFKDWH#LV#IUHHO\#
GLVFKDUJHG#RXWVLGH#
RI#ERWK#ODQGILOOLQJ#
DQG#UHFODLPHG#
DUHDV#EHFDXVH#RI#
WKH#DEVHQFH#RI#DQ#
HQFORVLQJ#
VWUXFWXUH1#

• 5DLQ#ZDWHU#IORZV#
LQWR#WKH#ODQGILOO#
IURP#FDWFKPHQW#
DUHD#DQG#LQFUHDVHV#
OHDFKDWH#DPRXQW1#

• $V#IRU#UHFODLPHG#
DUHDV/#VXUIDFH#ZDWHU#
LV#GUDLQHG#DQG#
GLVFKDUJHG#RXWVLGH1#

• 5DLQ#ZDWHU#IURP#WKH#
FDWFKPHQW#DUHD#LV#
GLYHUWHG#LQWR#
VXUURXQGLQJ#GUDLQV1#

• $#GLYLGHU#VHSDUDWHV#
WKH#DUHD#IRU#OHDFKDWH#
JHQHUDWLRQ#IURP#WKH#
ZRUNLQJ#DUHD1#

• 7KH#VHSDUDWLRQ#RI#WKH#
DUHD#IRU#OHDFKDWH#
JHQHUDWLRQ#UHGXFHV#
OHDFKDWH#DPRXQW1#

• $V#IRU#WKH#UHFODLPHG#
DUHDV/#VXUIDFH#ZDWHU#
LV#GUDLQHG#DQG#
GLVFKDUJHG#RXWVLGH1#

• 5DLQ#ZDWHU#IURP#WKH#
FDWFKPHQW#DUHD#LV#
GLYHUWHG#LQWR#
VXUURXQGLQJ#GUDLQV1#

• $#GLYLGHU#VHSDUDWHV#
WKH#DUHD#IRU#OHDFKDWH#
JHQHUDWLRQ#IURP#WKH#
ZRUNLQJ#DUHD1#

• 7KH#VHSDUDWLRQ#RI#
WKH#DUHD#IRU#OHDFKDWH#
JHQHUDWLRQ#UHGXFHV#
OHDFKDWH#DPRXQW1#

• $V#IRU#WKH#UHFODLPHG#
DUHDV/#VXUIDFH#ZDWHU#
LV#GUDLQHG#DQG#
GLVFKDUJHG#RXWVLGH1#

• 5DLQ#ZDWHU#IURP#WKH#
FDWFKPHQW#DUHD#LV#
GLYHUWHG#LQWR#
VXUURXQGLQJ#GUDLQV1#

• $#GLYLGHU#VHSDUDWHV#
WKH#DUHD#IRU#OHDFKDWH#
JHQHUDWLRQ#IURP#WKH#
ZRUNLQJ#DUHD1#

• 7KH#VHSDUDWLRQ#RI#
WKH#DUHD#IRU#OHDFKDWH#
JHQHUDWLRQ#UHGXFHV#
OHDFKDWH#DPRXQW1#

515# /HDFKDWH#
&RQWURO#
)DFLOLWLHV#

• 1RQH# (QFORVLQJ#GLNH#DQG#
GLYLGHU#SUHYHQWV#GLUHFW#
GLVFKDUJH#RI#OHDFKDWH1#

• ,Q#DGGLWLRQ#WR#WKH#
IDFLOLWLHV#IRU#/HYHO#5#
DUH#OHDFKDWH#F\FOLQJ#
DQG#PRQLWRULQJ#
IDFLOLWLHV1#

• /HDFKDWH#LV#
GLVFKDUJHG#RQO\#
GXULQJ#KHDY\#UDLQ#
IURP#UHJXODWLQJ#
SRQG1#/HDFKDWH#
GLVFKDUJHG#LV#
WKHUHIRUH/#GLOXWHG1#

• &RQGLWLRQV#DUH#
VLPLODU#WR#/HYHO#6#
H[FHSW#IRU#HIIOXHQW#
ZKLFK#LV#FRQVWDQWO\#
WUHDWHG#DQG#
GLVFKDUJHG#IURP#
R[LGDWLRQ#SRQG1#

#

516# /HDFKDWH#
7UHDWPHQW#
)DFLOLWLHV#

• 1RQH# • 1RQH# • 5HWHQWLRQ#DQG#
UHJXODWLRQ#SRQGV#
PD\#ZRUN#DV#
R[LGDWLRQ#SRQG1#

#
#

• /HDFKDWH#LV#WUHDWHG#
LQ#DQ#R[LGDWLRQ#
SRQG#ZLWK#DHUDWRU1#
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# $8078#

# ,WHPV# 6DQLWDU\#/DQGILOO#'HYHORSPHQW#DQG#2SHUDWLRQ#/HYHO#
# # /HYHO#4# /HYHO#5# /HYHO#6# /HYHO#7#
517# /HDFKDWH#

4XDOLW\#
• +LJK#OHDFKDWH#
FRQWHQW/#DQG#WKH#
TXDOLW\#LV#WKH#
SRRUHVW#RI#DOO#WKH#
ODQGILOO#OHYHOV1#7KH#
TXDOLW\#LV#DOVR#QRW#
H[SHFWHG#WR#
LPSURYH#PXFK#
HYHQ#DIWHU#D#ORQJ#
SHULRG#RI#WLPH1#

• $PRXQW#RI#OHDFKDWH#
LV#OLPLWHG#EHFDXVH#RI#
GLNH#DQG#GLYLGHU1#
+RZHYHU/# # OHDFKDWH#
TXDOLW\#GRHV#QRW#
LPSURYH#HYHQ#DIWHU#D#
FHUWDLQ#SHULRG#RI#
WLPH1#

• $PRXQW#RI#OHDFKDWH#
LV#OLPLWHG#DV#LQ#
/HYHO#51#

• 7KH#TXDOLW\#RI#
OHDFKDWH#LPSURYHV#
EHFDXVH#RI#WKH#
VHPL0DHURELF#
FRQGLWLRQ#RI#WKH#
ODQGILOO1#

• /HDFKDWH#FLUFXODWLRQ#
IDFLOLWDWHV#ZDVWH#
SXULILFDWLRQ#

• 6LQFH#OHDFKDWH#LV#
GLVFKDUJHG#RQO\#
GXULQJ#KHDY\#UDLQ/#LW#
LV#WKHUHIRUH/#GLOXWHG1#

• $PRXQW#RI#OHDFKDWH#
LV#OLPLWHG#DV#LQ#
/HYHO#5#

• 7KH#TXDOLW\#RI#
OHDFKDWH#ZLOO#EH#
WUHDWHG#LQ#RUGHU#WR#
PHHW#WKH#HIIOXHQW#
VWDQGDUGV1#

518# /HDFKDWH#
,PSDFW#

# # # #

D1# ,PSDFWV#RQ#
8QGHUJURXQG#
ZDWHU#

• 7KH#GHJUHH#RI#WKH#
LPSDFW#YDULHV#
GHSHQGLQJ#RQ#WKH#
SHUPHDELOLW\#RI#
ERWWRP#VRLO1#

• ,I#ERWWRP#VRLO#LV#
SHUPHDEOH/#WKH#
LPSDFWV#RQ#
XQGHUJURXQG#ZDWHU#
ZLOO#EH#LPPHQVH#
EHFDXVH#RI#KLJK#
SUHVVXUH#KHDG#DQG#
ODUJH#DPRXQW#RI#
OHDFKDWH1#

• 7KH#GHJUHH#RI#WKH#
LPSDFW#YDULHV#
GHSHQGLQJ#RQ#WKH#
SHUPHDELOLW\#RI#
ERWWRP#VRLO1#

• 7KH#DPRXQW#RI#
OHDFKDWH#LV#PXFK#OHVV#
WKDQ#/HYHO#41#
+RZHYHU/#OHDFKDWH#
ZRXOG#VWLOO#KDYH#
LPPHQVH#LPSDFW#LI#
ERWWRP#VRLO#LV#
SHUPHDEOH1#

• /LQHU#LV#ODLG#WR#
SURWHFW#XQGHUJURXQG#
ZDWHU#IURP#OHDFKDWH#
VHHSDJH1#

• 7KHUH#LV#YHU\#OLWWOH#
XQGHUJURXQG#ZDWHU#
FRQWDPLQDWLRQ#

• /LQHU#LV#ODLG#WR#
SURWHFW#XQGHUJURXQG#
ZDWHU#IURP#OHDFKDWH#
VHHSDJH1#

• 7KHUH#LV#YHU\#OLWWOH#
XQGHUJURXQG#ZDWHU#
FRQWDPLQDWLRQ1#

E1# ,PSDFWV#RQ#
6XUIDFH#:DWHU#

• %HFDXVH#OHDFKDWH#
LV#IUHHO\#
GLVFKDUJHG#IURP#
WKH#ODQGILOO#VLWH/#WKH#
LPSDFWV#RQ#
VXUURXQGLQJ#ZDWHU#
DUHD#LV#YHU\#KLJK1#

• 'LVFKDUJH#RI#OHDFKDWH#
PD\#RFFXU#ZKHQ#WKH#
GLYLGHU#LV#VXEPHUJHG#
DQG#WKURXJK#VHHSDJH1#

• $OWKRXJK#OHDFKDWH#
DPRXQW#LV#OLPLWHG/#
LPSDFWV#RQ#
VXUURXQGLQJ#ZDWHU#
DUHD#LV#KLJK#EHFDXVH#
RI#XQFRQWUROOHG#DQG#
XQLPSURYHG#OHDFKDWH1#

• 'LVFKDUJH#RI#
OHDFKDWH#RFFXUV#RQO\#
GXULQJ#KHDY\#UDLQ1#

• /HDFKDWH#FDQ#EH#
PRQLWRUHG1#,Q#FDVH#
OHDFKDWH#WR#EH#
GLVFKDUJHG#ZRXOG#
DIIHFW#WKH#
VXUURXQGLQJV/#WKH#
FRQVWUXFWLRQ#RI#
OHDFKDWH#WUHDWPHQW#
IDFLOLW\#LV#
HQFRXUDJHG1#

• (IIOXHQW#IURP#
ODQGILOO#VLWH#ZLOO#
VDWLVI\#WKH#UHTXLUHG#
HIIOXHQW#VWDQGDUGV1#

6# 2WKHUV# # # # #
614# 9HFWRU#FRQWURO# • JHQHUDWHV#D#ODUJH#

DPRXQW#RI#IOLHV/#
LQVHFWV#DQG#
URGHQWV1#

• HQWLFHV#WKH#KXJH#
JDWKHULQJ#RI#FURZV# #

• FRQVWDQW#
JHQHUDWLRQ#RI#UDQN#

• 9HFWRU#FRQWURO#LV#
DFKLHYHG#DQG#DW#D#
PXFK#LPSURYHG#OHYHO#
FRPSDUHG#WR#/HYHO#41#

• 9HFWRU#FRQWURO#LV#
DFKLHYHG#DQG#DW#D#
PXFK#LPSURYHG#
OHYHO#FRPSDUHG#WR#
/HYHO#41#

• 9HFWRU#FRQWURO#LV#
DFKLHYHG#DQG#DW#D#
PXFK#LPSURYHG#
OHYHO#FRPSDUHG#WR#
/HYHO#41#

615# 2GRXUV#DQG#*DV#
3URGXFWLRQ#

• 2FFDVLRQDO#ILUHV#
RFFXU#GXH#WR#
VSRQWDQHRXV#
LJQLWLRQ#

• &RQGLWLRQV#DUH#PXFK#
EHWWHU#WKDQ#/HYHO#41#

• 1R#ILUH#RXWEUHDNV#

• 'XH#WR#VHPL0DHURELF#
ODQGILOO#VWUXFWXUH/#
FRQGLWLRQV#DUH# #
EHWWHU#WKDQ#/HYHO#51#

• 'XH#WR#VHPL0DHURELF#
ODQGILOO#VWUXFWXUH/#
FRQGLWLRQV#DUH# #
EHWWHU#WKDQ#/HYHO#51#

616# 2WKHUV# • VFDWWHULQJ#RI#
ZDVWHV/#GXVW\#
FRQGLWLRQ1#

• 'HWHULRUDWLRQ#RI#
/DQGVFDSH1#

• 1RLV\#
• 3UHVHQFH#RI#
VFDYHQJHUV1#

• ,W#LV#LPSURYHG#LQ#DOO#
DVSHFWV1#

• ,Q#DGGLWLRQ#WR#WKH#
FRQGLWLRQ#DFKLHYHG#
DW#/HYHO#5/#GXVW#
SUREOHPV#DUH#
PLWLJDWHG#ZLWK#WKH#
XVH#RI#D#ZDWHU#
VSULQNOHU1#

• 6DPH#DV#/HYHO#61#

#
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# $8079#

$SSOLFDELOLW\#

7KH#7XUNH\¶V#UHJXODWLRQ#VWLSXODWHV#WKDW#DOO#GLVSRVDO#VLWH#VKDOO#PHHW#WKH#VWDQGDUG#RI#WKH#
IRXUWK# VDQLWDU\# OHYHO1#+RZHYHU/# LQ# IDFW# WKH# VDQLWDU\# OHYHOV#RI#ERWK# H[LVWLQJ# GLVSRVDO#
VLWHV#LQ#$GDQD#DQG#0HUVLQ#DUH#ZRUVH#WKDQ#WKH#ILUVW#VDQLWDU\#OHYHO#ZKLFK#LV#WKH#SRRUHVW1#

6LQFH# LW# LV# WRR#GLIILFXOW# WR# LPSURYH# WKH#H[LVWLQJ#GLVSRVDO# VLWH# WR# WKH#FRQGLWLRQ#ZKLFK#
FRPSO\#ZLWK# WKH# OHJDO# UHTXLUHPHQW#ZLWKLQ# WKH# UHDVRQDEOH# EXGJHW# DPRXQW/# WKH# VWULFW#
HQIRUFHPHQW# WR# WKH# OHJDO# UHTXLUHPHQW# ZLOO# EH# DSSOLHG# RQO\# IRU# QHZO\# FRQVWUXFWHG#
GLVSRVDO#VLWHV1#

I1# 2SHUDWLRQ#DQG#0DLQWHQDQFH#RI#9HKLFOHV#DQG#(TXLSPHQW#

6ROLG#ZDVWH#PDQDJHPHQW# UHTXLUHV# LQYHVWPHQW# LQ# H[SHQVLYH# DQG# FRPSOH[#PDFKLQHU\#
DQG#HTXLSPHQW#ERWK#IRU#FROOHFWLRQ#DQG#GLVSRVDO1#,W#LV#HVVHQWLDO#WKDW#VXFK#LQYHVWPHQW#LV#
DFFRPSDQLHG# LQ#PDLQWHQDQFH#DQG# UHSDLU# IDFLOLWLHV#DQG#VSDUH#SDUWV#DQG# WKDW# WKHUH# LV#D#
VWURQJ#PDQDJHPHQW#FRPPLWPHQW#WR#HQVXULQJ#WKDW#DOO#SODQW/#YHKLFOHV#DQG#HTXLSPHQW#DUH#
SURSHUO\#VHUYLFHG#DQG#NHSW#LQ#JRRG#UHSDLU1#7KLV#FRPPLWPHQW#UHTXLUHV#WKH#DYDLODELOLW\#
RI#DGHTXDWH#ZRUNVKRSV/#VSDUH#SDUWV#DQG#PDLQWHQDQFH#FRQVXPDEOHV#VXFK#DV#OXEULFDQWV/#
W\UHV/#HWF1>#DQG#TXDOLILHG#VWDII#WR#FDUU\#RXW#WKH#PDLQWHQDQFH#DQG#UHSDLU#ZRUN1#([SHQVLYH#
DQG# FRPSOH[# HTXLSPHQW/#ZKLFK# LV# QRW# SURSHUO\# WUHDWHG/#ZLOO# KDYH# D#PXFK# UHGXFHG#
HFRQRPLF#OLIH#DQG#ODFN#RI#FRPPLWPHQW#WR#SURSHU#FDUH#RI#FDSLWDO#HTXLSPHQW#VKRXOG#EH#
FRQVLGHUHG#DQ#DEXVH#RI#SXEOLF#PRQH\1#

3URYLVLRQ#RI#IXOO\#HTXLSSHG#DQG#VWDIIHG#YHKLFOH#ZRUNVKRSV#LV#D#PDMRU#FRPPLWPHQW#IRU#
WKH#PXQLFLSDOLWLHV#ZLWK#VPDOO#YHKLFOH#IOHHWV1#$V#VXFK/#LQGHSHQGHQW#SURYLVLRQ#ZRXOG#EH#
XQHFRQRPLFDO1#+RZHYHU/#LW#LV#HVVHQWLDO#WKDW#EDVLF#IDFLOLWLHV#WKDW#DUH#SURYLGHG#E\#HYHU\#
PXQLFLSDOLW\#DUH#RSHUDWLQJ#YHKLFOHV#DQG#HTXLSPHQW/#DQG# WKDW#DUUDQJHPHQWV#DUH#PDGH#
IRU#WKH#XVH#DQG#VXSSRUW#RI#PRUH#H[WHQVLYH#IDFLOLWLHV#DQG#UHVRXUFHV1#

2SWLRQV#IRU#SURYLVLRQ#RI#WKHVH#IDFLOLWLHV#DUH=#

• 3URYLGHG# LQGHSHQGHQWO\# E\# D#PXQLFLSDOLW\#ZLWK# ODUJH# YHKLFOH# IOHHW#ZKLFK# KDV#
PRUH#WKDQ#63#YHKLFOHV#RU#VR>#

• 3URYLGHG#E\#FRQWUDFW#ZLWK#RQH#RU#PRUH#SULYDWH# VHFWRU#KHDY\#YHKLFOH# VHUYLFLQJ#
FRPSDQLHV>#

• 3URYLGHG#E\#DQ#DGMRLQLQJ#PXQLFLSDOLW\#E\#FRQWUDFWXDO#DJUHHPHQW#RU#IRUPDWLRQ#RI#
XQLRQ1#

0RVW# OHDGLQJ#YHKLFOH#PDQXIDFWXUHUV#ZLOO#JLYH#JXLGDQFH#RQ# VHUYLFH#DQG#PDLQWHQDQFH#
SURFHGXUHV/#VWDII#WUDLQLQJ#DQG#RQ#PLQLPXP#VSDUH#SDUW#KROGLQJV1#

81418# 6HOHFWLRQ#RI#$Q#2SWLPXP#7HFKQLFDO#6\VWHP#

D1# &ROOHFWLRQ#DQG#+DXODJH#6\VWHP#

%DVLQJ#RQ#WKH#SUHOLPLQDU\#VWXG\#WKDW#DFKLHYHG#LQ#WKH#VWXG\#DUH/#$GDQD#DQG#0HUVLQ#DUH#
UHIOHFWLQJ# VLPLODU# NLQG# RI# VRFLDO# DQG# WHFKQLFDO# FRQGLWLRQV# DQG# LQDGHTXDFLHV# UHODWHG#
ZLWK#VROLG#ZDVWH#VWRUDJH/#FROOHFWLRQ#DQG#GLVSRVDO1#
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# $807:#

3URSRVHG# WHFKQLFDO# V\VWHP# VKRXOG# EH# FRQVLVWHQW# ZLWK# WKH# H[LVWLQJ# FRQGLWLRQV# DQG#
H[LVWLQJ#SUDFWLFHV/#JLYLQJ#SURYLVLRQ# IRU# LPSURYHPHQWV#ZLWKLQ# WKH#V\VWHP/# LQ#RUGHU# WR#
FRXSH#ZLWK#WKH#V\VWHP#PXFK#HDVLO\1# #

$#WHFKQLFDO#V\VWHP#PD\#FRQVLVW#DQG#EXLOW#XS#IURP#YDULRXV#WHFKQLFDO#DOWHUQDWLYHV1#7KH#
V\VWHP#FDQ#EH#IRUPHG#IURP#RQH#RI#WKHVH#RU#IURP#WKH#FRPELQDWLRQ#RI#WKHVH#DOWHUQDWLYHV1#

D14# 'LVFKDUJH#DQG#6WRUDJH#
7KHUH# LV#D#ZLGH# UDQJH#RI# LVVXHV# WR#EH#FRQVLGHUHG# LQ# WKH#VHOHFWLRQ#RI# WKH#EHVW#VWRUDJH#
V\VWHP#IRU#WKH#WDUJHW#DUHD1#7KH#H[DPSOHV#DUH#DV#IROORZV1#
• 7KH#DPRXQW#DQG#FRPSRVLWLRQ#RI#ZDVWH#GLVFKDUJHG1#

• :DVWH#FRPSRVLWLRQ#DQG#FRPSRQHQWV1#

• 7KH# FROOHFWLRQ# IUHTXHQF\/# PRVW# RIWHQ# GHWHUPLQHG# E\# FOLPDWH# DQG# ZDVWH#
FRPSRVLWLRQ1#

• 7KH# VSDFHV# DYDLODEOH# QHDU# WKH# VRXUFH# DQG# WKH# DFFHVVLELOLW\# RI# WKH# DUHD# WR#
FROOHFWLRQ#YHKLFOHV1#

• (QYLURQPHQWDO#DQG#RFFXSDWLRQDO#KHDOWK#KD]DUGV1#

• 6XLWDELOLW\#WR#WKH#DFWXDO#HQYLURQPHQW/#L1H1/#IXQFWLRQV#VXLWDEOH#IRU#WKH#DFWXDO#XVHU1#

• 7KH#DELOLW\#WR#VWDQG#PLVXVH/#URXJK#FOLPDWH/#DQG#DQLPDOV#VFDYHQJLQJ1#

• 7KH#WRWDO#LQYHVWPHQW#DQG#RSHUDWLRQDO#FRVWV#RYHU#D#JLYHQ#SHULRG1#

• 7KH#KDELWV#DQG#WUDGLWLRQV#RI#XVHUV#DQG#FROOHFWLRQ#FUHZV1#

,Q#$GDQD#DQG#0HUVLQ/#WKH#ZDVWH#LV#JHQHUDWHG#RQ#D#VRPHZKDW#FRQWLQXRXV#EDVLV#DQG#WKH#
FROOHFWLRQ# RFFXUV#PRVWO\# GDLO\/# GHSHQGLQJ# RQ# WKH# TXDQWLW\# JHQHUDWHG# DW# D# VSHFLILF#
ORFDWLRQ#DQG#FOLPDWLF#FRQGLWLRQV1#7KHUHIRUH/# LW# LV#QHFHVVDU\# WR#SURYLGH#SURSHU#RQ0VLWH#
VWRUDJH#IRU#ZDVWH#XQWLO#LW#LV#FROOHFWHG1#

6WRUDJH# LV# TXLWH# LPSRUWDQW# EHFDXVH# LW# KDV# VLJQLILFDQW# HIIHFW# RQ# SXEOLF# KHDOWK# DQG#
DHVWKHWLF#FRQGLWLRQV/#FROOHFWLRQ#DQG#WKH#DWWLWXGHV#RI#SXEOLF#ZKR#DUH#YHU\#PXFK#FRQFHUQ#
RQ# WKH#RSHUDWLRQ#RI# WKH# V\VWHP1#7KH#HIIHFWV#RQ# WKHVH#DVSHFWV#YDU\#GHSHQGLQJ#RQ# WKH#
JHQHUDWLRQ#VRXUFH/#L1H1/#UHVLGHQFHV/#VKRSV/#RIILFH#EXLOGLQJV/#HWF1#

D1414# 6HOHFWLRQ#RI#'LVFKDUJH#DQG#6WRUDJH#6\VWHP#IRU#$GDQD#

:KHQ#GLVFXVVLQJ#WKH#UHIXVH#VWRUDJH#LQ#$GDQD/#WZR#V\VWHPV#DUH#EHLQJ#LGHQWLILHG=#

• &RPPXQDO# #

• &XUEVLGH# #

&RPPXQDO#VWRUDJH#LV#ZKHUH#D#QXPEHU#RI#GZHOOLQJV/#VRPHWLPHV#FRPPHUFLDO/#XVHV#RQH#
FRPPRQ#FRQWDLQHU1#7KH#DYHUDJH#FRQWDLQHU#VL]H#LQ#WKLV#V\VWHP#LQ#$GDQD#LV#5330;33#OLW1/#
DQG# W\SHV# RI# FRQWDLQHUV# XVHG# DUH# RIWHQ# VWDQGDUG# ZKHHOHG# FRQWDLQHUV/# DQG# VRPH#
VWDWLRQDU\#FXELFOHV1#
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# $807;#

&XUEVLGH# VWRUDJH# LV# D# V\VWHP#ZKHUH# UHVLGHQWV# SODFH# WKHLU# RZQ# FRQWDLQHUV# RQWR# WKH#
IRRWZD\1#7KH#DYHUDJH#FRQWDLQHU#VL]H# LQ# WKLV#V\VWHP# # LQ#$GDQD#YDULHV# IURP#53# OLW1# WR#
;33#OLW1#

,W# ZRXOG# EH# EHQHILFLDO# WR# DLP# WR# H[WHQG# WKH# FRPPXQDO# VWRUDJH# V\VWHP/# ZLWK#
VWDQGDUGLVHG#ZKHHOHG# FRQWDLQHU# V\VWHP#ZLWK# 7330;33# OLW1# FDSDFLW\# FRQWDLQHUV# LQ# DOO#
SDUWV#RI#$GDQD/#HVSHFLDOO\#KLJK#DQG#PLGGOH# LQFRPH#DUHDV1# ,Q# WKH# ORZ0LQFRPH# DUHDV/#
ZKHUHYHU# LW# LV#DIIRUGDEOH#E\# WKH# UHVLGHQWV/# LW#ZLOO#EH#QHFHVVDU\# WR# LQWURGXFH#ZKHHOHG#
FRQWDLQHU#V\VWHP1#

7KXV/#WKH#H[LVWLQJ#VWRUDJH#XQLWV#DQG#YHKLFOHV#ZLWK#PHFKDQLFDO#OLIWLQJ#GHYLFHV#ZLOO#KDYH#
WKH#RSSRUWXQLW\#WR#FRQWLQXH#WR#FDUU\#RQ#WKHLU#GXWLHV/#DQG#WKHUHIRUH#WKH#HIILFLHQF\#RI#WKH#
FROOHFWLRQ#ZLOO#EH#LPSURYHG#WHFKQLFDOO\#DQG#HFRQRPLFDOO\1#

7KH# SODVWLF# DQG# PHWDO# ELQ# FRQWDLQHUV# DQG# WKH# XVH# RI# PHWDO# GUXPV/# ZKLFK# KDYH#
H[WHQVLYH# XVDJH/# VKRXOG# EH# GLVFRQWLQXHG# LQ# WKH# ORZ0LQFRPH# DUHDV/# GXH# WR# WKH#
UHVWULFWLRQV#WR#WKH#SURSRVHG#FRPPXQDO#VWRUDJH#V\VWHP1#

,Q# WKH# DUHDV# +KLJK# DQG#PLGGOH# LQFRPH#PDKDOOHV,#ZKHUH# UHVLGHQWV# FRQVXPHV# OLTXLG#
IXHOV/# LW# LV# SURSRVHG# WR# XVH# SODVWLF#ZKHHOHG# FRQWDLQHUV# RI# ;33# OLW1# FDSDFLW\1# ,Q# WKH#
ORZ0LQFRPH# PDKDOOHV/# # VROLG# IXHOV# DUH# H[WHQVLYHO\# LQ# XVH/# DQG# WKHUHIRUH# PHWDO#
ZKHHOHG#FRQWDLQHUV#RI#;33#OLW1#KDYH#WR#EH#XVHG1#

7KH# ZKHHOHG# FRQWDLQHU# V\VWHP# UHTXLUHV# D# UHDVRQDEOH# DPRXQW# RI# LQYHVWPHQW# EXW#
FRQWULEXWHV#WR#WKH#UHGXFWLRQ#RI#ODUJH#FROOHFWLRQ#DQG#KDXODJH#RSHUDWLRQ#FRVWV1#

$HVWKHWLF# FRQVLGHUDWLRQV# DUH# UHODWHG# WR# WKH# SURGXFWLRQ# RI# RGRXUV# DQG# WKH# XQVLJKWO\#
FRQGLWLRQV#WKDW#FDQ#GHYHORS#ZKHQ#DGHTXDWH#DWWHQWLRQ#LV#QRW#JLYHQ#WR#WKH#PDLQWHQDQFH#
RI# VDQLWDU\# FRQGLWLRQV1#0RVW# RGRXUV# FDQ# EH# FRQWUROOHG# WKURXJK# WKH# XVH# RI# VHDOHG#
FRQWDLQHUV#DQG#ZLWK#WKH#PDLQWHQDQFH#RI#D#UHDVRQDEOH#FROOHFWLRQ#IUHTXHQF\/#RU#WKURXJK#
WKH#WLPHO\#GLVFKDUJH#RI#ZDVWH#E\#GLVFKDUJHUV#ZLWK#SXQFWXDO#ZDVWH#FROOHFWLRQ#VHUYLFHV1#
7R# PDLQWDLQ# DHVWKHWLF# FRQGLWLRQV/# WKH# FRQWDLQHU# VKRXOG# EH# VFUXEEHG# DQG# ZDVKHG#
SHULRGLFDOO\1#

2Q#WKH#RWKHU#KDQG#WKH#UHPDLQLQJ#FROOHFWLRQ#YHKLFOHV#+WUDFWRU#WUDLOHUV/#WUXFNV/#HWF/,#KDYH#
WR#EH#UHSODFHG#ZLWK#FRPSDFWRUV#ZLWK#PHFKDQLFDO#OLIWLQJ#GHYLFHV/#LQ#RUGHU#WR#DFKLHYH#DQ#
HIILFLHQW#FROOHFWLRQ#SURFHVV1# #

D1415# # 6HOHFWLRQ#RI#'LVFKDUJH#DQG#6WRUDJH#6\VWHP#IRU#0HUVLQ#

:KHQ#GLVFXVVLQJ#WKH#UHIXVH#VWRUDJH#LQ#0HUVLQ/#RQH#V\VWHP#LV#EHLQJ#LGHQWLILHG=#

• &RPPXQDO# #

&RPPXQDO#VWRUDJH#LV#ZKHUH#D#QXPEHU#RI#GZHOOLQJV/#VRPHWLPHV#FRPPHUFLDO/#XVHV#RQH#
FRPPRQ#FRQWDLQHU1#7KH#DYHUDJH#FRQWDLQHU# VL]H# LQ# WKLV# V\VWHP# LQ#0HUVLQ# LV# 7330;33#
OLW1/#DQG#W\SHV#RI#FRQWDLQHUV#XVHG#DUH#RIWHQ#VWDQGDUG#ZKHHOHG#FRQWDLQHUV1#

7KHUH#LV#DQ#LQWHQVLYH#XVDJH#RI#733#±#;33#OLW1#VWDQGDUG#ZKHHOHG#FRQWDLQHUV1#7KH#733#OLW1#
FRQWDLQHUV#DUH#PHWDO/#ZKHUH#WKH#;33#OLW1#FRQWDLQHUV#DUH#SODVWLF#DQG#PHWDO1#

7KRXJK#WKH#FRPPXQDO#V\VWHP#LV#WKH#PRVW#HIILFLHQW#V\VWHP#IRU#VWRUDJH/#LW#LV#SURSRVHG#
WR# FRQWLQXH# ZLWK# WKLV# V\VWHP# +;33# OLW1# FDSDFLW\# FRQWDLQHUV,# LQ# 0HUVLQ1# 7KXV/# WKH#
H[LVWLQJ# VWRUDJH# XQLWV# DQG# YHKLFOHV# ZLWK# PHFKDQLFDO# OLIWLQJ# GHYLFHV# ZLOO# KDYH# WKH#
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# $807<#

RSSRUWXQLW\# WR# FRQWLQXH# WR# FDUU\#RQ# WKHLU#GXWLHV/# DQG# WKHUHIRUH# WKH# HIILFLHQF\#RI# WKH#
FROOHFWLRQ#ZLOO#EH#LPSURYHG#WHFKQLFDOO\#DQG#HFRQRPLFDOO\1#

7KXV/#WKH#H[LVWLQJ#VWRUDJH#XQLWV#DQG#YHKLFOHV#ZLWK#PHFKDQLFDO#OLIWLQJ#GHYLFHV#ZLOO#KDYH#
WKH#RSSRUWXQLW\#WR#FRQWLQXH#WR#FDUU\#RQ#WKHLU#GXWLHV/#DQG#WKHUHIRUH#WKH#HIILFLHQF\#RI#WKH#
FROOHFWLRQ#ZLOO#EH#LPSURYHG#WHFKQLFDOO\#DQG#HFRQRPLFDOO\1#

7KH# SODVWLF# DQG# PHWDO# ELQ# FRQWDLQHUV# DQG# WKH# XVH# RI# PHWDO# GUXPV/# ZKLFK# KDYH#
H[WHQVLYH# XVDJH/# VKRXOG# EH# GLVFRQWLQXHG# LQ# WKH# ORZ0LQFRPH# DUHDV/# GXH# WR# WKH#
UHVWULFWLRQV#WR#WKH#SURSRVHG#FRPPXQDO#VWRUDJH#V\VWHP1#

,Q# WKH# DUHDV# +KLJK# DQG#PLGGOH# LQFRPH#PDKDOOHV,#ZKHUH# UHVLGHQWV# FRQVXPHV# OLTXLG#
IXHOV/# LW# LV# SURSRVHG# WR# XVH# SODVWLF#ZKHHOHG# FRQWDLQHUV# RI# ;33# OLW1# FDSDFLW\1# ,Q# WKH#
ORZ0LQFRPH# PDKDOOHV/# # VROLG# IXHOV# DUH# H[WHQVLYHO\# LQ# XVH/# DQG# WKHUHIRUH# PHWDO#
ZKHHOHG#FRQWDLQHUV#RI#;33#OLW1#KDYH#WR#EH#XVHG1# #

7KH# ZKHHOHG# FRQWDLQHU# V\VWHP# UHTXLUHV# D# UHDVRQDEOH# DPRXQW# RI# LQYHVWPHQW# EXW#
FRQWULEXWHV#WR#WKH#UHGXFWLRQ#RI#ODUJH#FROOHFWLRQ#DQG#KDXODJH#RSHUDWLRQ#FRVWV1#

$HVWKHWLF# FRQVLGHUDWLRQV# DUH# UHODWHG# WR# WKH# SURGXFWLRQ# RI# RGRXUV# DQG# WKH# XQVLJKWO\#
FRQGLWLRQV#WKDW#FDQ#GHYHORS#ZKHQ#DGHTXDWH#DWWHQWLRQ#LV#QRW#JLYHQ#WR#WKH#PDLQWHQDQFH#
RI# VDQLWDU\# FRQGLWLRQV1#0RVW# RGRXUV# FDQ# EH# FRQWUROOHG# WKURXJK# WKH# XVH# RI# VHDOHG#
FRQWDLQHUV#DQG#ZLWK#WKH#PDLQWHQDQFH#RI#D#UHDVRQDEOH#FROOHFWLRQ#IUHTXHQF\/#RU#WKURXJK#
WKH#WLPHO\#GLVFKDUJH#RI#ZDVWH#E\#GLVFKDUJHUV#ZLWK#SXQFWXDO#ZDVWH#FROOHFWLRQ#VHUYLFHV1#
7R# PDLQWDLQ# DHVWKHWLF# FRQGLWLRQV/# WKH# FRQWDLQHU# VKRXOG# EH# VFUXEEHG# DQG# ZDVKHG#
SHULRGLFDOO\1#

D15# ,QLWLDWLRQ#RI#6RXUFH#6HSDUDWLRQ#IRU#$GDQD#DQG#0HUVLQ#

,W# KDV# EHHQ# GHFODUHG# LQ# WKH# SUHYLRXV# FKDSWHU# WKDW#ZDVWH# VHSDUDWLRQ# DW# WKH# VRXUFH# LV#
XVXDOO\# DFFRPSOLVKHG# E\# PDQXDO# PHDQV1# ,W# LV# PDLQO\# QRW# D# WHFKQLFDO# EXW# DQ#
RUJDQLVDWLRQDO# ZD\# RI# UHVRXUFH# UHFRYHU\1# 7KH# QXPEHU# DQG# W\SHV# RI# FRPSRQHQWV#
VHSDUDWHG# GHSHQG# RQ# WKH#ZDVWH# GLYHUVLRQ# JRDOV# HVWDEOLVKHG# IRU# WKH# SURJUDP1# (YHQ#
WKRXJK#ZDVWH#PDWHULDOV#KDYH#EHHQ#VHSDUDWHG#DW# WKH#VRXUFH/#DGGLWLRQDO#VHSDUDWLRQ#DQG#
SURFHVVLQJ#ZLOO#XVXDOO\#EH#UHTXLUHG#EHIRUH#WKH#PDWHULDOV#FDQ#EH#UHXVHG#RU#UHF\FOHG1#

,W# LV# DOVR# PHQWLRQHG# WKDW# VRXUFH# VHSDUDWLRQ# FDQ# EH# DFFRPSOLVKHG# PDLQO\# LQ# WZR#
PHWKRGV=#

• 6RXUFH#VHSDUDWLRQ#E\#SODVWLF#EDJV#

• 6RXUFH#VHSDUDWLRQ#E\#FRQWDLQHUV#

7KH#VRXUFH#VHSDUDWLRQ#E\#FRQWDLQHUV#LV#PDLQO\#DFKLHYHG#LQ#GHYHORSHG#FRXQWULHV/#ZKHUH#
OLYLQJ# FRQGLWLRQV# DUH# KLJK# DQG# SXEOLF# DZDUHQHVV# LV# YHU\# PXFK# GHYHORSHG# DQG#
LPSURYHG# DQG# QHHGV# KXJH# LQLWLDO# LQYHVWPHQW1# 6R/# LW# LV# SURSRVHG# WR# LQLWLDWH# VRXUFH#
VHSDUDWLRQ# E\# SODVWLF# EDJV# LQ#$GDQD# DQG#0HUVLQ1#$OWKRXJK# WKHUH# LV# DQ# LQWHQWLRQ# RI#
SUDFWLVLQJ# D# FRPSRVWLQJ# VFKHPH# LQ#0HUVLQ/# LW# LV# H[WUHPHO\# LPSRUWDQW# WR# DFKLHYH# D#
VWDWH0RI0DUW#DSSOLFDWLRQ#LQ#0HUVLQ/#LQ#RUGHU#WR#LPSURYH#WKH#FRPSRVW#TXDOLW\1#

7KH# V\VWHP# ZLOO# FRQVLVW# RI# VSHFLDO# SODVWLF# EDJV# RI# 830483# OLW1# IRU# VWRULQJ#
QRQ0FRPSRVWDEOHV# +UHF\FODEOHV,# DQG# FRPSRVWDEOHV# +RUJDQLF# PDWWHU,1# &ROOHFWLRQ#
IUHTXHQF\#IRU#WKH#UHF\FODEOHV#ZLOO#EH#RQFH#D#ZHHN1#7KH#FRPSRVWDEOHV#+RUJDQLFV,#ZLOO#
EH#VWRUHG#LQ#D#VHSDUDWH#EDJ/#LI#SRVVLEOH#JUHHQ#LQ#FRORXU/#DQG#ZLOO#EH#FROOHFWHG#GDLO\1#
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7KH# FROOHFWLRQ# V\VWHP# IRU# WKH# VRXUFH# VHSDUDWHG# UHF\FODEOHV# ZLOO# EH# VHSDUDWHO\#
FROOHFWHG/#E\#RWKHU# FROOHFWLRQ#YHKLFOHV# WKDQ# FRPSDFWRU# WUXFNV1#7KH# VRXUFH# VHSDUDWHG#
QRQ0FRPSRVWDEOHV# +UHF\FODEOHV,#ZLOO#EH# WUDQVSRUWHG# WR#VLPSO\#DQG#PDQXDOO\# # VRUWLQJ#
FHQWUHV#WR#EH#VDOYDJHG1# #

$W# WKH#EHJLQQLQJ/# LW#ZLOO#EH#EHQHILFLDO# WR# VWDUW# WKH# DSSOLFDWLRQ# LQ# KLJK0LQFRPH# SLORW#
PDKDOOHV# RI# $GDQD# DQG# 0HUVLQ# DQG# DIWHU# HYDOXDWLQJ# WKH# UHVXOWV# DQG# PDNLQJ# WKH#
QHFHVVDU\#LPSURYHPHQWV/#LW#VKRXOG#EH#H[WHQGHG#WR#WKH#RWKHU#SDUW#RI#FLWLHV1#

D16# &ROOHFWLRQ#DQG#+DXODJH#6\VWHP#

7KH#REMHFWLYH#RI# WKH#ZDVWH# FROOHFWLRQ# DQG# KDXODJH# V\VWHP# LV# WR# FROOHFW# DQG# WR# KDXO#
ZDVWH#IURP#VSHFLILF#ORFDWLRQV#WR#D#GLVSRVDO#VLWH#DW#UHJXODU#LQWHUYDOV/#ZLWK#PLQLPDO#FRVW#
DQG# LQ# D# UHOLDEOH#PDQQHU/# DQG#ZLWK#GXH# FRQVLGHUDWLRQV# IRU# VDQLWDU\# FRQGLWLRQV1# ,W# LV#
YHU\#LPSRUWDQW#WR#DOZD\V#EHDU#LQ#PLQG#WKDW#WKH#FRVW#IRU#WKH#FROOHFWLRQ#DQG#KDXODJH#RI#
ZDVWH#LV#E\#IDU#WKH#PRVW#H[SHQVLYH#SDUW#RI#WKH#RYHUDOO#ZDVWH#PDQDJHPHQW#V\VWHP1#

7KH#IROORZLQJ#DVSHFWV#PDLQO\#DIIHFW#WKH#FROOHFWLRQ#DQG#KDXODJH#V\VWHP=#

• FROOHFWLRQ#IUHTXHQF\#
• FROOHFWLRQ#PHWKRG#+PL[HG#RU#VHSDUDWH,#
• FROOHFWLRQ#V\VWHP#
• FROOHFWLRQ#VFKHGXOH#
• FROOHFWLRQ#YHKLFOH#
• KDXODJH#GLVWDQFH#
• KDXODJH#PHWKRG#
• WUDQVIHU#V\VWHP#

D1614# 6HOHFWLRQ#RI#&ROOHFWLRQ#DQG#+DXODJH#6\VWHP#IRU#$GDQD#

([LVWLQJ#FROOHFWLRQ#V\VWHP#ZLWKLQ#WKH#PXQLFLSDO#GLVWULFWV#RI#$GDQD#LV#D#PL[HG#V\VWHP#
RI#WKUHH#FROOHFWLRQ#PHWKRGV=#

• &RPPXQDO#FROOHFWLRQ#

• &XUEVLGH#FROOHFWLRQ#

• 'RRU0WR0GRRU#FROOHFWLRQ#

&RQVLGHULQJ# WKH# FOLPDWLF# FRQGLWLRQV/# L1H1/# KLJK# WHPSHUDWXUH# DQG# PRLVWXUH/# ZDVWH#
FRPSRVLWLRQ# LQFOXGLQJ# D# KLJK# SHUFHQWDJH# RI# RUJDQLF# IUDFWLRQ/# DQG# KLJK# SRSXODWLRQ#
GHQVLW\/# H[LVWLQJ# FROOHFWLRQ#SUDFWLFHV/# FRPPXQDO# FROOHFWLRQ# V\VWHP# LV# UHFRPPHQGHG#
IRU#$GDQD#&LW\1#

7KH# SURSRVHG# IUHTXHQF\# RI# FROOHFWLRQ# IRU# $GDQD# 'LVWULFW# 0XQLFLSDOLWLHV# LV# GDLO\#
FROOHFWLRQ#+VL[#GD\V#D#ZHHN,1# #

,W# LV#DOVR# UHFRPPHQGHG# WKDW# WKH#FROOHFWLRQ#YHKLFOHV#PXVW#EH#45#P6# 0#49#P6#FDSDFLW\#
FRPSDFWRU# WUXFNV#ZLWK#PHFKDQLFDO# OLIWLQJ#GHYLFHV/# LQ#RUGHU# WR#DFKLHYH#D# VDWLVIDFWRU\#
OHYHO# RI# VHUYLFH1# 7KH# WUDFWRU# WUDLOHUV# VKRXOG# EH# UHSODFHG# ZLWK# FRPSDFWRU# WUXFNV#
HTXLSSHG#ZLWK#OLIWLQJ#GHYLFHV1#

7KH# ZDVWH# JHQHUDWHG# LQ# WKH# QDUURZ# VWUHHWV# RI# WKH# ROG# FLW\# RI# $GDQD/# ZKHUH# WKH#
FRPSDFWRU#WUXFNV#ZRXOG#QRW#EH#DEOH#WR#HQWHU#DQG#FROOHFW# # ZDVWH/#ZRXOG#EH#VHUYHG#E\#
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VDWHOOLWH#FROOHFWLRQ#YHKLFOHV/#ZKLFK#ZRXOG#DFKLHYH#D#VKRUW0UDQJH#WUDQVIHU1#7KH#VDWHOOLWH#
FROOHFWLRQ# YHKLFOH# ZLOO# FROOHFW# WKH# ZDVWH# IURP# QDUURZ# VWUHHWV# DQG# ZLOO# GLVSRVH# LWV#
FRQWHQW# WR#D# ODUJH#FDSDFLW\#FRQWDLQHU# +SUHIHUDEO\#D#VNLS#FRQWDLQHU,/#DQG#D#VNLS# ORDGHU#
ZLOO#KDXO#WKH#VNLS#FRQWDLQHU#WR#GLVSRVDO1# # #

D1615# 6HOHFWLRQ#RI#&ROOHFWLRQ#DQG#+DXODJH#6\VWHP#IRU#0HUVLQ#

([LVWLQJ#FROOHFWLRQ#V\VWHP#ZLWKLQ#WKH#PXQLFLSDO#GLVWULFWV#RI#0HUVLQ/#DOVR#ZLWQHVVHG#LQ#
$GDQD/#LV#D#PL[HG#V\VWHP#RI#WKUHH#FROOHFWLRQ#PHWKRGV=#

• &RPPXQDO#FROOHFWLRQ#

• &XUEVLGH#FROOHFWLRQ#

• 'RRU0WR0GRRU#FROOHFWLRQ#

0HUVLQ# LV# UHIOHFWLQJ# WKH# VLPLODU# FOLPDWLF/# VRFLDO# FRQGLWLRQV# DQG# SDUWLFLSDWHV# VDPH#
FROOHFWLRQ# SUDFWLFHV# DV# $GDQD/# DQG# WKHUHIRUH# FRPPXQDO# FROOHFWLRQ# V\VWHP# LV#
UHFRPPHQGHG#IRU#FROOHFWLRQ#RI#ZDVWHV1#

&ROOHFWLRQ# IUHTXHQF\# LQ# 0HUVLQ# LV# GDLO\# DQG# PXQLFLSDO# FOHDQVLQJ# VHUYLFHV# DUH#
FROOHFWLQJ#WKH#ZDVWH#VL[#GD\V#D#ZHHN1# #

7KH# ZDVWH# FROOHFWLRQ# IOHHWV# RI# 0HUVLQ# GLVWULFW# PXQLFLSDOLWLHV# DUH# FRPSRVHG# RI#
FRPSDFWRU# WUXFNV/# ZLWK# PHFKDQLFDO# OLIWLQJ# GHYLFHV/# FDSDFLWLHV# RI# 45# P6# 0# 49# P61#
7KHUHIRUH# WKH# SURSRVHG# FROOHFWLRQ# V\VWHP# ZLOO# EH# FRQVLVWHQW# ZLWK# WKH# H[LVWLQJ#
FRQGLWLRQV# DQG# H[LVWLQJ# SUDFWLFHV/# DQG#ZLOO# FRXSH# HDVLO\#ZLWK# WKH# V\VWHP# E\# VRPH#
UHODWLYH#LPSURYHPHQWV#ZLWKLQ#WKH#H[LVWLQJ#V\VWHP1#

7KH#ZDVWH# JHQHUDWHG# LQ# WKH# QDUURZ# VWUHHWV# RI#0HUVLQ/#ZKHUH# WKH# FRPSDFWRU# WUXFNV#
ZRXOG#QRW#EH#DEOH#WR#HQWHU#DQG#FROOHFW#ZDVWH/#ZRXOG#EH#VHUYHG#E\#VDWHOOLWH#FROOHFWLRQ#
YHKLFOHV/#ZKLFK#ZRXOG#DFKLHYH#D#VKRUW0UDQJH#WUDQVIHU1#7KH#VDWHOOLWH#FROOHFWLRQ#YHKLFOH#
ZLOO# FROOHFW# WKH#ZDVWH# IURP# QDUURZ# VWUHHWV# DQG#ZLOO# GLVSRVH# LWV# FRQWHQW# WR# D# ODUJH#
FDSDFLW\#FRQWDLQHU# +SUHIHUDEO\#D#VNLS#FRQWDLQHU,/#DQG#D#VNLS# ORDGHU#ZLOO#KDXO# WKH#VNLS#
FRQWDLQHU#WR#GLVSRVDO1# # #

D17# 6HOHFWLRQ#RI#7UDQVIHU#DQG#+DXODJH#6\VWHP#RI#6ROLG#:DVWHV# LQ#$GDQD#DQG#
0HUVLQ#

:DVWH#GLVFKDUJHG#LQ#WUDQVIHU#VWDWLRQV#DUH#KDXOHG#WR#WKH#ILQDO#GLVSRVDO#VLWHV#XVLQJ#ODUJH#
WUXFNV#ZLWK#D#FDSDFLW\#RI#53#WR#83#P6#WR#PLQLPLVH#RYHUDOO#WUDQVSRUW#FRVWV1#$# WUDQVIHU#
VWDWLRQ# LV#ZKHUH#ZDVWH# IURP# FROOHFWLRQ# YHKLFOHV# RI# OLPLWHG# FDSDFLW\# DUH# ORDGHG# LQWR#
YHKLFOHV#RI#ODUJHU#FDSDFLW\#IRU#KDXODJH#WR#D#GLVSRVDO#VLWH1#

7KH#PDLQ#SXUSRVH#RI#XVLQJ#D#WUDQVIHU#VWDWLRQ#LV#WR#UHGXFH#WKH#QHW#FRVW#RI#WUDQVSRUWLQJ#
ZDVWH#IURP#FROOHFWLRQ#DUHDV# WR# WKH#ILQDO#GLVSRVDO#VLWH1#7KH# LVVXH#RI#ZKHWKHU#RU#QRW# WR#
EXLOG#DQG#RSHUDWH#D#WUDQVIHU#IDFLOLW\#LV#DOPRVW#HQWLUHO\#GHSHQGV#RQ#WKH#GLVWDQFH#RI#WKH#
GLVSRVDO#VLWH#WR#WKH#FROOHFWLRQ#]RQHV1#

$OWKRXJK# WKLV# V\VWHP# UHGXFHV# KDXODJH# H[SHQVHV/# LW# UHTXLUHV# DGGLWLRQDO# FRVW# IRU# WKH#
FRQVWUXFWLRQ# RI# D# WUDQVIHU# VWDWLRQ/# DV# ZHOO# DV# IRU# GXPSLQJ# DQG# ORDGLQJ# ZRUN1#
$FFRUGLQJO\/#WKLV#V\VWHP#LV#QRW#ILQDQFLDOO\#EHQHILFLDO#XQOHVV#WKH#GLVSRVDO#VLWH#LV#ORFDWHG#
IDU#DZD\1#

#
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D1714# $GDQD#

7KH#H[LVWLQJ#GLVSRVDO#VLWH#+6RIXOX#GXPSVLWH,#LQ#$GDQD#LV#ORFDWHG#43#NP#DZD\#IURP#WKH#
FLW\# FHQWUH1# *HQHUDOO\/# WKH# FRQVWUXFWLRQ# RI# D# WUDQVIHU# VWDWLRQ# LV# FRQVLGHUHG# WR# EH#
LPSUDFWLFDO# LI# WKH# WUDQVSRUW# GLVWDQFH# LV# OHVV# WKDQ# 53# NP# +RQH# ZD\,1# 7KHUHIRUH/# QR#
ILQDQFLDO#EHQHILWV# FDQ#EH# H[SHFWHG# IURP# WKH# LQWURGXFWLRQ#RI# D# WUDQVIHU# VWDWLRQ#ZKLOH#
6RIXOX# GXPSVLWH# LV# LQ# XVH# LQ#$GDQD1# ,Q# QHDU# IXWXUH/# WKH# H[LVWLQJ# GXPSVLWH#ZLOO# EH#
UHKDELOLWDWHG#DQG#D#QHZ#ODQGILOO#VLWH#ZLOO#EH#SXW#LQ#WR#RSHUDWLRQ/#ZKLFK#ZLOO#EH#IDU#IURP#
WKH# FLW\1#$GGLWLRQDOO\/# IXWXUH# XUEDQ# H[SDQVLRQ# OLPLWV# LQ#$GDQD#ZLOO# DOVR# IRUFH# WKH#
FROOHFWLRQ# V\VWHP#DQG# WKHUHIRUH/# WKHUH#ZLOO#EH#D#QHHG#RI#SXWWLQJ# LQ# DFWLRQ# D# WUDQVIHU#
VWDWLRQ+V,1# #

D1715# 0HUVLQ#

7KH#VLWXDWLRQ#LQ#0HUVLQ#LV#VDPH1#([LVWLQJ#ODQGILOO#VLWH#+ODQGILOO#VLWH#LQ#WKH#FRPSRVWLQJ#
SODQW#0#&DYXJOX,#LV#ORFDWHG#9NP#IURP#WKH#FLW\#FHQWUH1#8QGHU#H[LVWLQJ#FRQGLWLRQV/#LW#LV#
REYLRXV#WKDW#WKHUH#LV#QR#QHHG#IRU#D#WUDQVIHU#VWDWLRQ1#%XW#WKH#FDSDFLW\#RI#WKH#ODQGILOO#ZLOO#
EH#H[FHHG# LQ#YHU\#QHDU# IXWXUH/#DQG# WKH# IXWXUH#XUEDQ#H[SDQVLRQ# OLPLWV# LQ#0HUVLQ#ZLOO#
IRUFH#WKH#H[LVWLQJ#FROOHFWLRQ#V\VWHP#DQG#WKHUHIRUH#WKHUH#ZLOO#DOVR#D#QHHG#RI#LQWURGXFLQJ#
D#WUDQVIHU#VWDWLRQ+V,#LQ#0HUVLQ1# #

D18# 6XPPDU\#RI#WKH#&ROOHFWLRQ#DQG#+DXODJH#6\VWHP#IRU#$GDQD#DQG#0HUVLQ#

7KH#EHVW#FROOHFWLRQ#DQG#KDXODJH# V\VWHP# IRU#$GDQD#DQG#0HUVLQ#DUH#FRQFOXGHG# LQ# WKH#
WDEOH#EHORZ1#

7DEOH#8044=#6XPPDU\#RI#WKH#&ROOHFWLRQ#DQG#+DXODJH#6\VWHP#IRU#$GDQD#DQG#
0HUVLQ#

,WHP# $GDQD# 0HUVLQ#
'LVFKDUJH#)#VWRUDJH# # • &RPPXQDO#FRQWDLQHU# • &RPPXQDO#FRQWDLQHU#

6WRUDJH#UHFHSWDFOHV#
• ;33OLW1#ZKHHOHG#FRQWDLQHUV#LQ#

UHVLGHQWLDO#DUHDV#
• ;33OLW1#ZKHHOHG#FRQWDLQHUV#LQ#

UHVLGHQWLDO#DUHDV#

&ROOHFWLRQ#PHWKRG#
• &RPPXQDO#FROOHFWLRQ#ZLWK#

ZKHHOHG#FRQWDLQHUV#
• &RPPXQDO#FROOHFWLRQ#ZLWK#ZKHHOHG#

FRQWDLQHUV#
&ROOHFWLRQ#IUHTXHQF\# • 'DLO\#±#9#GD\V#D#ZHHN# • 'DLO\#±#9#GD\V#D#ZHHN#

&ROOHFWLRQ#VFKHGXOH#
• 'D\#FROOHFWLRQ#LQ#DOO#FROOHFWLRQ#

]RQHV#
• 'D\#FROOHFWLRQ#LQ#DOO#FROOHFWLRQ#]RQHV#

&ROOHFWLRQ#DQG#KDXODJH#
YHKLFOHV#

• &RPSDFWRU#WUXFNV# # • &RPSDFWRU#WUXFNV# #

+DXODJH#V\VWHP#
• 'LUHFW#KDXODJH# #
• 3URYLVLRQ#RI#WUDQVIHU#VWDWLRQ+V,#LI#

QHFHVVDU\#

• 'LUHFW#KDXODJH# #
• 3URYLVLRQ#RI#WUDQVIHU#VWDWLRQ+V,#LI#

QHFHVVDU\#

#
E1# 3XEOLF#$UHD#&OHDQVLQJ#

3UHYLRXVO\/#VWUHHW#VZHHSLQJ#PHWKRGV#KDYH#EHHQ#JURXSHG#XQGHU#WKHVH#JHQHUDO#KHDGLQJV=#

• PDQXDO#VZHHSLQJ#
• PHFKDQLFDO#VZHHSLQJ#
• YDFXXP#VZHHSLQJ#
• IOXVKLQJ#
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,Q#$GDQD#DQG#0HUVLQ/#WKHUH#LV#D#PL[HG#V\VWHP#RI#PDQXDO2PHFKDQLFDO#VWUHHW#VZHHSLQJ#
DSSOLFDWLRQ1#7KH#PDLQ# URDGV# DQG#ERXOHYDUGV# DUH#PRVWO\# VZHSW#E\#PHFKDQLFDO# VWUHHW#
VZHHSHU/#ZKHUH#RWKHU#VWUHHWV#DUH#FOHDQHG#E\#ODERXU#IRUFH/#PDQXDOO\1# # #

7KH# IOXVKLQJ# V\VWHP# LV#QRW#DW#DOO# VXLWDEOH# IRU# WKH#$GDQD#DQG#0HUVLQ# LQ#YLHZ#RI# WKH#
H[SHQVLYH#LQYHVWPHQW#DQG#SUREOHPV#WKDW#ZRXOG#RFFXU#IURP#PDLQWHQDQFH#DQG#VXSSO\#RI#
VSDUHV#IRU#WKH#HTXLSPHQW1#

)XOO#DSSOLFDWLRQ#RI#PHFKDQLFDO#DQG#YDFXXP#VZHHSLQJ#V\VWHPV#DUH#DOVR#QRW#VXLWDEOH#IRU#
WKH# WDUJHW# DUHD/# EHFDXVH# WKH\# UHTXLUH# ODUJH# FDSLWDO/# DQG# LQFXU# KLJK# RSHUDWLRQDO# DQG#
PDLQWHQDQFH#FRVWV#DQG#LQ#DGGLWLRQ#GXH#WR#WKH#LQDGHTXDWH#URDG#DQG#SDUNLQJ#FRQGLWLRQV#
LQ# WKH# WRZQ1# 7KLV# V\VWHP#ZRXOG# EH# DSSOLFDEOH# WR# WKH#PDLQ# ERXOHYDUGV# DQG# URDGV/#
WDNLQJ#WKH#QHFHVVDU\#SUHFDXWLRQV#UHODWHG#ZLWK#SDUNLQJ1#

&RQFOXVLYHO\/#PDQXDO#VZHHSLQJ#JHQHUDOO\# LV#PRVW#DSSURSULDWH#V\VWHP# IRU#$GDQD#DQG#
0HUVLQ#EHFDXVH#RI#DQ#DEXQGDQW#DQG#LQH[SHQVLYH#VXSSO\#RI#ODERXU#IRUFH1#7KH#MREV#WKDW#
DUH#JHQHUDWHG#E\#WKH#VZHHSLQJ#V\VWHP#FDQ#FRQWULEXWH/#DOEHLW#WR#D#VPDOOHU#GHJUHH/#WR#WKH#
EHWWHUPHQW# RI# WKH# PXQLFLSDOLWLHV# HFRQRPLF# VLWXDWLRQ# DQG# FUHDWH# RSSRUWXQLWLHV# WR#
XQHPSOR\PHQW1#7KLV#V\VWHP#LV#DOVR#IOH[LEOH#DQG#FDQ#FRSH#ZLWK#ZDVWH#FRQWDLQLQJ# ORWV#
RI#GXVW#DQG#VDQG/#ZKLFK#LV#D#PDLQ#SUREOHP#LQ#WDUJHW#DUHD#FLWLHV1#

2Q#WKH#RWKHU#KDQG/#PDQXDO#FOHDQVLQJ#VHUYLFHV#KDYH# WR#EH#VXSSRUWHG#ZLWK#PHFKDQLFDO#
DQG#YDFXXP#VZHHSLQJ#SUDFWLFHV1#

7KHUHIRUH#WKH#VWUHHW#VZHHSLQJ#V\VWHP#RI#$GDQD#DQG#0HUVLQ#VKRXOG#EH#D#PL[#V\VWHP#RI#
PDQXDO#VZHHSLQJ#DQG#PHFKDQLFDO#VZHHSLQJ#V\VWHPV1#7KLV#ZLOO#DOVR#JLYH#SURYLVLRQ#WR#
FRXSH# ZLWK# WKH# H[LVWLQJ# V\VWHP1# +RZHYHU/# WKH# UDWLR# RI# PDQXDO# DQG# PHFKDQLFDO#
VZHHSLQJ# VHUYLFHV# VKDOO# EH# UHYLHZHG# FRQVLGHULQJ# IXWXUH# ODERXU# IRUFHV# DQG# FRVWV# LQ#
YLHZ#RI#FRVW2EHQHILWV#UHODWLRQ1#

F1# 5HF\FOLQJ#

7KH#6WXG\#7HDP#FRQFOXGHG# WR#SURSRVH# WKDW# WKH#JRYHUQPHQW#UHODWHG#UHF\FOLQJ#V\VWHP#
DV#GHVFULEHG#EHORZ#VKRXOG#EH#HVWDEOLVKHG1#

4,# ,Q# RUGHU# WR#PLQLPLVH# WKH#ZDVWH# JHQHUDWLRQ# DPRXQW/# LW# LV# ILUVWO\# QHFHVVDU\# WR#
PDQXIDFWXUH#SURGXFWV#ZKLFK# FDQ#EH# HDVLO\# UHF\FOHG/# WDNLQJ# VXFK# IDFWRUV# LQWR#
DFFRXQW# LQ# WKH# GHVLJQ# SURFHVV# RI# SURGXFWV1# 7KHUHIRUH/# LW# LV# QHFHVVDU\# WR#
HVWDEOLVK#WKH#SURSHU#DGPLQLVWUDWLYH#V\VWHP#ZKLFK#KHOS#WR#IRUZDUG#WKH#FKDQJH#RI#
VRFLR0HFRQRPLF#V\VWHP1#

5,# 6HFRQGDU\/# WKH# WHFKQLFDO# V\VWHP# ZKLFK# PD[LPLVH# WKH# UHF\FOLQJ# DPRXQW# RI#
JHQHUDWHG#ZDVWH#VKRXOG#EH#HVWDEOLVKHG1#,Q#WKH#FRQFUHWH/#WKH#HVVHQWLDO#PHDVXUHV#
DUH# WR# HVWDEOLVK# WKH# HIILFLHQW# VRXUFH# VHJUHJDWLRQ# V\VWHP/# WR# FROOHFW# VHSDUDWHG#
ZDVWH#LQ#PLQLPDO#FRVW#DQG#WR#SURPRWH#UHF\FOLQJ#ZDVWH1#

7KH# SXEOLF# VHFWRU# VKRXOG# EH# JUHDWO\# LQYROYHG# LQ# IRUZDUGLQJ# WKH# VRFLHW\# WR# WKH#
HVWDEOLVKPHQW#RI#VXFK#UHF\FOLQJ#V\VWHP#E\#WKH#IROORZLQJ#UHDVRQV1#

4,# 7KH#6WXG\#7HDP# IRUHFDVW# WKH#*5'3# LQ#5353#86'6/;<42FDSLWD# IRU#$GDQD#DQG#
86'6/63:2FDSLWD# IRU# 0HUVLQ1# 6LQFH# WKH# VROLG# ZDVWH# SUREOHPV# DUH# RUGLQDU\#
UHODWHG# WR# WKH# HFRQRPLF# JURZWK/# LW# LV# IRUHFDVW# WKDW# ERWK# FLWLHV#ZLOO# KDYH# WKH#
VLPLODU# VROLG# ZDVWH# SUREOHPV# DV# WKH# FXUUHQW# SUREOHPV# ZKLFK# GHYHORSHG#
FRXQWULHV#KDYH/#VXFK#DV#VKRUWDJH#RI#GLVSRVDO#VLWHV/#KLJK#FRVW#IRU#ZDVWH#WUHDWPHQW#
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DQG# GLVSRVDO/# HWF1#7KHUHIRUH/# LQ# RUGHU# WR# DYRLG# WR#PHHW# VXFK# SUREOHPV/# LW# LV#
QHFHVVDU\#WR#FUHDWH#³WKH#FORVHG#ORRS#VRFLHW\´#UHJDUGLQJ#VROLG#ZDVWH1#

5,# 7KH#SUHVHQW#UHF\FOLQJ#V\VWHP#LV#JUHDWO\#VXSSRUWHG#E\#WKH#DEXQGDQW#FKHDS#ODERXU#
IRUFHV#RI# WKH# LQIRUPDO#VHFWRU1# ,W# LV#SURMHFWHG# WKDW# WKH#SUHVHQW# UHF\FOLQJ#V\VWHP#
ZLOO#GLPLQLVK#ZLWK#WKH#JURZWK#RI#HFRQRP\#DQG#GLVDSSHDU#LQ#5353#ZKHQ#*5'3#
UHDFK#WKH#SURMHFWHG#OHYHO1#

6,# 7KH# SUHVHQW# UHF\FOLQJ# V\VWHP# LV# PDLQO\# GHDOLQJ# ZLWK# FRPPRQO\# UHF\FODEOH#
ZDVWHV1# +RZHYHU/# LQ# RUGHU# WR# LQFUHDVH# WKH# UHF\FOLQJ# UDWH# LW# LV# QHFHVVDU\# WR#
HVWDEOLVK# WKH# V\VWHP# WR# UHF\FOH# QRQ0UHF\FODEOH# ZDVWHV# VXFK# DV# SXWUHVFLEOH#
+RUJDQLF,#ZDVWHV1#7R#PDWHULDOLVH#VXFK#V\VWHP/#WKH#SXEOLF#VHFWRU#KDV#WR#WDNH#WKH#
LQLWLDWLYH# IRU# WKH# SURPRWLRQ# RI# VHSDUDWH# GLVFKDUJH# DQG# VHSDUDWH# FROOHFWLRQ#
V\VWHPV1#

%DVHG#RQ#WKH#DERYH/#WKH#6WXG\#7HDP#SURSRVHV#WKDW#WKH#UHF\FOLQJ#V\VWHP/#DV#GHVFULEHG#
EHORZ/#IRU#WKH#WDUJHW#DUHD#ZLOO#EH#HVWDEOLVKHG#LQ#53531#

4,# 7R# HVWDEOLVK# WKH# VHSDUDWH# GLVFKDUJH# DQG# FROOHFWLRQ# V\VWHP#ZKLFK# GHDOV#ZLWK#
FRPSRVWDEOH# +RUJDQLF2SXWUHVFLEOH,# ZDVWHV# DQG# QRQ0FRPSRVWDEOH#
+QRQ0SXWUHVFLEOH,#ZDVWHV#VHSDUDWHO\1#

5,# 7R#FROOHFW# WKH#YDOXDEOH#PDWHULDOV#DV#PXFK#DV#SRVVLEOH#DW# VRUWLQJ#SODQWV# WR#EH#
FRQVWUXFWHG1#

6,# 7R# XWLOLVH# DV#PXFK# FRPSRVWDEOH# +SXWUHFLEOH,# ZDVWHV# DV# SRVVLEOH# WR# SURGXFH#
FRPSRVW#DIWHU#UHPRYLQJ#LPSXULWLHV1#

7KH#DERYH#VWDWHPHQW#4,#LV#GHVFULEHG#LQ#³D´#RI#WKLV#VHFWLRQ#DQG#VWDWHPHQWV#³5,#DQG#6,´#
LV#LQ#³G´1#

G1# ,QWHUPHGLDWH#7UHDWPHQW#

7KH# LQWURGXFWLRQ# RI# LQWHUPHGLDWH# WUHDWPHQW# V\VWHP# LV# JHQHUDOO\# GHPDQGHG# E\# WKH#
IROORZLQJ#QHHGV#LQ#WKLV#RUGHU1#

4,# 7R#H[SDQG#WKH#OLIH#\HDU#RI#GLVSRVDO#VLWHV#E\#UHGXFLQJ#WKH#ILQDO#GLVSRVDO#DPRXQW#
RI#ZDVWH1# #

5,# 7R#PDNH#ODQGILOO#ZDVWH#LQHUW1#

6,# 7R#SURPRWH#WKH#ZDVWH#UHF\FOLQJ1#

$W#SUHVHQW/# VLQFH# LW# LV# UHODWLYHO\#HDV\# WR#DFTXLUH# ODQG# IRU# ILQDO#GLVSRVDO# LQ# WKH# WDUJHW#
DUHDV/#WKH#GHPDQG#RI#XUJHQW# LQWURGXFWLRQ#RI# WKH# LQWHUPHGLDWH# WUHDWPHQW#V\VWHP# LV#QRW#
VR#KLJK1#

2Q# WKH# RWKHU# KDQG/# ,Q# WKH# FUHDWLRQ# RI# D# ³FORVHG# ORRS# VRFLHW\´/# WKH# IROORZLQJ# WKUHH#
SRLQWV#DUH#VLJQLILFDQW#LVVXHV#WR#EH#DGGUHVVHG1#
4,# 7R#PDNH#DOO#SRVVLEOH#HIIRUWV# WR# UHGXFH# WKH#DPRXQW#RI#ZDVWH#JHQHUDWHG#GXULQJ#

SURGXFWLRQ#DQG#FRQVXPSWLRQ/#DQG#WKURXJK#ZDVWH#PDQDJHPHQW1#

5,# 7R# WKRURXJKO\# UHF\FOH# ZDVWH/# WKH# JHQHUDWLRQ# DQG# GLVFKDUJH# RI# ZKLFK# LV#
XQDYRLGDEOH/#HYHQ#DIWHU#WKH#HIIRUWV#LQ#4,#DERYH#KDV#EHHQ#PDGH1#
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6,# 7R#PLQLPLVH# DGYHUVH# HQYLURQPHQWDO# LPSDFWV# WR# WKH# VXUURXQGLQJ# DUHDV# RI# WKH#
GLVSRVDO#VLWHV#ZLWK#WKH#DSSURSULDWH#HQYLURQPHQWDO#SURWHFWLRQ#PHDVXUHV1#

7KH#EHVW#LQWHUPHGLDWH#WUHDWPHQW#V\VWHP#LV#FRQFOXGHG#WR#EH#WKH#IROORZLQJ#FRPELQDWLRQ#
EDVHG#RQ#WKH#DERYH#GLVFXVVLRQ1#

4,# 7R# WKRURXJKO\# UHFRYHU#PDWHULDOV#DW#JHQHUDWLRQ#VRXUFHV#DQG#PDWHULDOV# UHFRYHU\#
IDFLOLWLHV1#

5,# 7R# LQFUHDVH# WKH# UHF\FOLQJ# RI# SXWUHVFLEOH# +FRPSRVWDEOH,# ZDVWH# E\# WKH#
LQWURGXFWLRQ#RI#FRPSRVW#SODQWV#RU#ELRJDV#SURGXFWLRQ#SODQWV1# #

6,# 7R#SURGXFH# UHIXVH#GHULYHG# IXHO# +5'),# IURP# UHVLGXHV#RI# WKH#DERYH#PHQWLRQHG#
IDFLOLWLHV1#

3URYLGHG# WKDW# VXFK# EHVW# LQWHUPHGLDWH# WUHDWPHQW# V\VWHP# LV# HVWDEOLVKHG/# DQG# WKDW#
PDQXIDFWXULQJ# UHF\FOLQJ# IULHQGO\#SURGXFWV# LV#DGPLQLVWUDWLYHO\#H[WHQGHG/#DQG# WKDW# WKH#
HIILFLHQW# VROLG# ZDVWH# PDQDJHPHQW# V\VWHP/# LQFOXGLQJ# WKH# SURSHU# GLVFKDUJH# DQG#
FROOHFWLRQ# V\VWHP/# LV# H[HFXWHG/# LW# LV# SRVVLEOH# WR# DSSURDFK# WKH# WDUJHW# UHF\FOLQJ# UDWH/#
<3(/# IRU# WKH#0LQLVWU\#RI#(QYLURQPHQW1# ,Q# IDFW/# LQ# VRPH#RI#GHYHORSHG#FRXQWULHV# OLNH#
-DSDQ/#WKHUH#LV#D#WUHQG#WR#FKDQJH#WKH#FXUUHQW#SROLF\#ZKLFK#JLYHV#WRR#PXFK#LPSRUWDQFH#
WR#LQFLQHUDWLRQ#WR#WKH#QHZ#SROLF\#ZKLFK#JLYHV#PRUH#LPSRUWDQFH#WR#UHF\FOLQJ1# #

+RZHYHU/#WKH#LQWURGXFWLRQ#RI#WKH#EHVW#LQWHUPHGLDWH#WUHDWPHQW#V\VWHP#UHTXLUHV#QRW#RQO\#
KXJH#LQYHVWPHQW#EXW#DOVR#RYHUFRPLQJ#YDULRXV#GLIILFXOW#EDUULHUV#VXFK#DV#KLJK#RSHUDWLRQ#
DQG#PDLQWHQDQFH#FRVW#DQG#DFFXPXODWLRQ#RI#DSSURSULDWH#WHFKQRORJLHV#IRU#RSHUDWLRQ#DQG#
PDLQWHQDQFH1#&RQVLGHULQJ#WKH#SUHVHQW#VLWXDWLRQ#RI#GLVSRVDO#VLWHV#ZKLFK#RIWHQ#KDYH#ILUH/#
LW#LV#QRW#HDV\#WR#EHOLHYH#WKDW#WKH#EHVW#LQWHUPHGLDWH#WUHDWPHQW#V\VWHP#ZLOO#EH#UHDOLVHG#LQ#
53531#7KHUHIRUH/#D#IHZ#VFHQDULRV#FRPSRVLQJ#RI#VXE0WHFKQLFDO#V\VWHPV#DUH#GLVFXVVHG#LQ#
WKH#IROORZLQJ#VHFWLRQV#815#DQG#8161#

H1# )LQDO#'LVSRVDO#6\VWHP#

&RQVHTXHQWO\/#WKH#ILUVW#SULRULW\#VKRXOG#EH#WR#FRQVWUXFW#WKH#VDQLWDU\#GLVSRVDO#VLWH#ZKLFK#
FRPSOLHV# ZLWK# WKH# OHJDO# UHTXLUHPHQW# RI# WKH# 0LQLVWU\# RI# (QYLURQPHQW1# 7KH# PRVW#
LPSRUWDQW# IDFWRU# LQ# ILQDO# GLVSRVDO# LV# WR# VHOHFW# DQ# DSSURSULDWH# VLWH1# ,Q# WHUPV# RI# VLWH#
FRQGLWLRQ/# WR# XVH# ROG# TXDUU\# VLWHV# VFDWWHULQJ# LQ# WKH# WDUJHW# DUHDV# LV# FRQVLGHUHG# WR# EH#
VXLWDEOH1# 7KH# LVVXH# ZKHWKHU# WKH# DHURELF# RU# DQDHURELF# ODQGILOO# PHWKRG# VKRXOG# EH#
DGRSWHG# KDV# WR# EH# MXGJHG# WDNLQJ# WKH# WRWDO# VROLG# ZDVWH# PDQDJHPHQW# V\VWHP# LQWR#
DFFRXQW1#

I1# 2SHUDWLRQ#DQG#0DLQWHQDQFH#RI#9HKLFOHV#DQG#(TXLSPHQW#

7KHUH# DUH# EDVLFDOO\# WZR# SRVVLEOH# DOWHUQDWLYHV# IRU# WKH#PDLQWHQDQFH# RI# YHKLFOHV# DQG#
HTXLSPHQW1# #

7KH# ILUVW#DOWHUQDWLYH#ZRXOG#EH# WKH#DOORFDWLRQ#RI#SUHYHQWLYH#VHUYLFHV# WR# WKH#PXQLFLSDO#
ZRUNVKRS#DQG#ODUJH0VFDOH#UHSDLU#DQG#PDLQWHQDQFH#VHUYLFHV#WR#SULYDWH#JDUDJHV1# #

7KH#VHFRQG#DOWHUQDWLYH#ZRXOG#EH#WKH#DOORFDWLRQ#RI#DOO#PDLQWHQDQFH#DQG#UHSDLU#ZRUNV#WR#
WKH#PXQLFLSDO#ZRUNVKRS1#

6LQFH#SUHYHQWLYH#VHUYLFHV#DUH#EDVLF#DQG#HVVHQWLDO#IRU#WKH#PDLQWHQDQFH#RI#YHKLFOHV/#WKH#
ILUVW#DOWHUQDWLYH#ZRXOG#EH#LQH[SHQVLYH/#DV# LW#ZRXOG#RQO\#UHTXLUH#EDVLF#IDFLOLWLHV#DQG#D#
PLQLPXP# QXPEHU# RI# PHFKDQLFV# DQG# ZRUNHUV1# 7KH# SULYDWH# ZRUNVKRSV# PXVW# KDYH#
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J14# &XUUHQW#0HGLFDO#6:0#

6LQFH#WKH#GLVSRVDO#RI#LQIHFWLRXV#DQG#KD]DUGRXV#ZDVWH#LV#GHILQHG#DV#LQDSSURSULDWH#HYHQ#
DIWHU# WKH\#DUH# VHSDUDWHO\#FROOHFWHG# IURP# WKHLU#JHQHUDWLRQ# VRXUFHV/# WKH#PHGLFDO#6:0#
FXUUHQWO\#SUDFWLVHG#LQ#WKH#WDUJHW#DUHDV#LV#FRQVLGHUHG#WR#EH#SRRU1# #

J15# 6HSDUDWLRQ#RI#,QIHFWLRXV#DQG#+D]DUGRXV#:DVWH#DW#WKH#6RXUFH#

7R# UHGXFH# WKH# KHDOWK# KD]DUGV# WKDW#PD\# UHVXOW# IURP# WKH# KDQGOLQJ# RI# JHQHUDO#ZDVWHV#
PL[HG#ZLWK# LQIHFWLRXV# DQG# KD]DUGRXV#ZDVWHV/# VRXUFH# VHSDUDWLRQ# VKRXOG# EH# VWURQJO\#
HQFRXUDJHG1#

J16# 'LVSRVDO#:LWKRXW#,QFLQHUDWLRQ#

%HFDXVH# WKH# DPRXQW# RI# LQIHFWLRXV# DQG# KD]DUGRXV# ZDVWH# PDWHULDOV# JHQHUDWHG# E\#
KRVSLWDOV# LQ# WKH# WDUJHW#DUHDV# LV#QRW#SDUWLFXODUO\# ODUJH/#GLVSRVDO#ZLWKRXW# LQFLQHUDWLRQ# LV#
VHOHFWHG1# # 7KH#VHOHFWLRQ#LV#DOVR#LQIOXHQFHG#E\#WKH#IDFW#WKDW#DQ#LQFLQHUDWRU#LV#GLIILFXOW#WR#
RSHUDWH1# # )RU# WKH# WLPH#EHLQJ/#ZDVWHV#GLVFKDUJHG#DW# WKH# ILQDO#GLVSRVDO# VLWH# VKRXOG#EH#
VSUD\HG#ZLWK#GLVLQIHFWDQW#SULRU#WR#FRYHULQJ1#

,QFLQHUDWLRQ# LV# QRW# UHFRPPHQGHG# EHFDXVH=# +4,# WKH# JHQHUDWHG# ZDVWH# DPRXQWV# DUH#
QHJOLJLEOH># +5,#KLJK#FRQVWUXFWLRQ#FRVWV># +6,# WKH# LQFLQHUDWRU# UHTXLUHV#YHU\#VWULFW#GHVLJQ#
SURWRFROV# WR# UHGXFH# WKH#DPRXQW#RI#GLR[LQV1#0HGLFDO#ZDVWH# W\SLFDOO\#FRQWDLQV#D#KLJK#
SURSRUWLRQ# RI# SODVWLF/# GLVSRVDO# HTXLSPHQW/# PRVW# RI# ZKLFK# LV# PDGH# IURP# 39&1#
7\SLFDOO\#LQ#WKH#86/#SODVWLFV#FRPSULVH#48#0#63(#RI#WKH#PHGLFDO#ZDVWH#VWUHDP>#39&#LV#
IRXQG# W\SLFDOO\# LQ# YHQWLODWRU# DQG# R[\JHQ# WKHUDS\# WXELQJ/# HQGRWUDFKHDO# WXEHV/# DPEX#
EDJV/#IDFHPDVNV#DQG#RUDO#DLUZD\V/#,9#EDJV#DQG#WXELQJ/#GLDO\VLV#HTXLSPHQW/#SDWLHQW#,'#
EUDFHOHWV/# JORYHV/# SURWHFWLYH# FRYHUV# DQG# UHFRUG# ELQGHUV/# PDWWUHVV# FRYHUV/# DQG#
SDFNDJLQJ1#39&#FRQWDLQV# 83(#FKORULQH#E\#ZHLJKW/#DQG# UHSUHVHQWV#D# ODUJH# VRXUFH#RI#
FKORULQH#QHFHVVDU\#IRU#GLR[LQ#IRUPDWLRQ#LQ#LQFLQHUDWRUV1#

,QFLQHUDWLRQ# LV# DOVR# QRW# UHFRPPHQGHG# LQ# WKH# VKRUW# WHUP# EHFDXVH# WKH# DPRXQW# RI#
LQIHFWLRXV# ZDVWH# GLVFKDUJHG# LV# WRR# VPDOO# WR# MXVWLI\# WKH# FRQWLQXDO# RSHUDWLRQ# RI# DQ#
LQFLQHUDWRU1# 7KH# FRPEXVWLRQ# FKDPEHU# OLQLQJ# RI# VPDOO# VFDOH# LQFLQHUDWRUV# DUH#
SDUWLFXODUO\#VHQVLWLYH#WR#FRUURVLRQ/#HVSHFLDOO\#ZKHQ#LW#LV#QRW#RSHUDWHG#FRQWLQXRXVO\1# #

,QFLQHUDWLRQ# DW# D# FHPHQW# IDFWRU\# VKRXOG# EH# H[DPLQHG# DV# DQ# DOWHUQDWLYH# IRU# WKH#
LQFLQHUDWLRQ# RI# LQIHFWLRXV# ZDVWH/# LQ# FDVH# GLVSRVDO# ZLWKRXW# LQFLQHUDWLRQ# FDXVHV# DQ\#
KHDOWK#ULVN1#

J17# &UXVKLQJ#DQG#6WHDP#6WHULOLVDWLRQ#

7KH#UHJXODWLRQ#RQ#WKH#FRQWURO#RI#PHGLFDO#ZDVWH#VSHFLILHV#WKDW#ODFHUDWLQJ#DQG#SLHUFLQJ#
PDWHULDOV#EH#FUXVKHG#SULRU#WR#GLVFKDUJH/#EXW#KRVSLWDOV#KDYH#UHVSRQGHG#WKDW#WKLV#LV#QRW#
GRQH1# 7KH# UHJXODWLRQ# DOVR# VWDWHV# WKDW# SDWKRORJLFDO# ZDVWH# EH# DXWRFODYHG# LQ# VWHDP#
UHVLVWDQW#EDJV/#D#SUDFWLVH#QRW#REVHUYHG#E\#DQ\#RI#WKH#KRVSLWDOV#LQWHUYLHZHG1#7KHUHIRUH/#
DQ# LQWHUPHGLDWH# WUHDWPHQW# V\VWHP# RI# FUXVKLQJ# IRU# ODFHUDWLQJ# DQG# SLHUFLQJ#PDWHULDOV/#
DQG# VWHDP# VWHULOLVDWLRQ# SDWKRORJLFDO# ZDVWH/# LV# UHFRPPHQGHG# IRU# DOO# PHGLFDO#
LQVWLWXWLRQV1# #

J18# :DVWH#5HF\FOLQJ# #

7KH#326# UHYHDOHG# WKDW# 8;(#RI# LQVWLWXWLRQDO#ZDVWH# LV#SDSHU/#RQH#RI# WKH#PRUH# HDVLO\#
UHF\FOHG#FRPPRGLW\/#DQG#\HW#RQO\#:(# LQ#ERWK#$GDQD/#DQG#0HUVLQ/#VHSDUDWH#SDSHU#DW#
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WKH#SRLQW#RI#GLVFKDUJH/#DQG#QHDUO\#:5(# LQ#$GDQD/#DQG#;8(# LQ#0HUVLQ#GR#QRW#KDYH#D#
UHF\FOLQJ/#RU#UHFRYHU\/#V\VWHP#IRU#SDSHU1#)XUWKHU/#KRVSLWDOV#KDYH# LQGLFDWHG# WKDW#VRPH#
RI#WKH#UHFRYHUDEOH#KD]DUGRXV#FKHPLFDOV#OLVWHG#LQ#WKH#PHGLFDO#ZDVWH#UHJXODWLRQ/#VXFK#DV#
PHUFXU\#IURP#IOXRUHVFHQW#OLJKWLQJ/#DUH#QRW#UHFRYHUHG1#7KHUHIRUH/#DQ#HDUO\#LQWURGXFWLRQ#
RI#DQ#H[WHQVLYH# UHF\FOLQJ#V\VWHP# LV# UHFRPPHQGHG# IRU#DOO#PHGLFDO# LQVWLWXWLRQV/#DV#DQ#
LQWHJUDO#SDUW#RI#WKH#FLWLHV¶#UHF\FOLQJ#SURJUDP1#

J19# +D]DUGRXV#:DVWH#0DQDJHPHQW#

2XU# VXUYH\# UHYHDOHG# WKDW# 94# (# RI# WKH# KRVSLWDOV# UHVSRQGHG# WKDW# GR# QRW# JHQHUDWH#
KD]DUGRXV#ZDVWH1#7KH#FKDUDFWHULVWLFV#DQG#FULWHULD#RI#KD]DUGRXV#ZDVWH#LV#FOHDUO\#GHILQHG#
LQ# WKH# PHGLFDO# ZDVWH# UHJXODWLRQ/# EXW# WKH# KLJK# QXPEHU# RI# KRVSLWDOV# QRW# UHSRUWLQJ#
KD]DUGRXV#ZDVWH#LQGLFDWH#WKDW#ZDVWH#PDQDJHPHQW#VWDII#DUH#HLWKHU#QRW#JLYHQ#WKH#FRUUHFW#
LQVWUXFWLRQV/#RU#WKH\#GR#QRW#XQGHUVWDQG#WKH#QDWXUH#RI#WKH#VXEVWDQFHV#WKH\#KDQGOH1# #

,Q#SDUWLFXODU#ZDVWH# FRQWDLQLQJ#PHUFXU\/#ZKLFK# LV# LQFOXGHG# LQ#EURNHQ# WKHUPRPHWHUV/#
VSK\JPRPDQRPHWHUV/# IOXRUHVFHQW# OLJKW#VWULSV/#DQG#EDWWHULHV/#VKRXOG#EH#VHSDUDWHG#DQG#
FROOHFWHG#VHSDUDWHO\1#$OVR/#PDWHULDOV#WKDW#DUH#FRUURVLYH/#IODPPDEOH/#UHDFWLYH/#RU#ZLWK#D#
IODVK#SRLQW#RI#OHVV#WKDQ#93R&#VKRXOG#EH#WUHDWHG#SULRU#WR#GLVFKDUJH/#IRU#WKHVH#VXEVWDQFHV#
ZKHQ#XQWUHDWHG#FRXOG#SRWHQWLDOO\#GDPDJH# ODQGILOO#VWUXFWXUHV#VXFK#DV# WKH#ERWWRP# OLQHU#
DQG#OHDFKDWH#GUDLQDJH#V\VWHP1# #

$# V\VWHP# IRU# WKH#PDQDJHPHQW/# KDQGOLQJ/# DQG# GLVSRVDO# RI# LQIHFWLRXV# DQG# KD]DUGRXV#
PHGLFDO#ZDVWH#VKRXOG#EH# LPPHGLDWHO\#HVWDEOLVKHG1# # $V# WKH#FRQVWUXFWLRQ#RI#D# IDFLOLW\#
IRU# WKH# KDQGOLQJ# DQG# GLVSRVDO# RI# LQIHFWLRXV# DQG# KD]DUGRXV#PHGLFDO#ZDVWH# UHTXLUHV#
PDMRU#LQYHVWPHQW/#WKHUH#LV#D#QHHG#WR#GHYLVH#D#SODQ#WKDW#ZRXOG#FRYHU#WKH#SURYLQFHV#RI#
$GDQD#DQG#,FHO/#DV#ZHOO#DV#WKH#HQWLUH#UHJLRQ#RI#&XNXURYD1#

K1# 6HOHFWLRQ#RI#DQ#2SWLPXP#7HFKQLFDO#6\VWHP#
)ROORZLQJ# WKH# H[DPLQDWLRQ# RI# 6:0# WHFKQLFDO# VXE0V\VWHPV/# DQ# RSWLPXP# 6:0#
WHFKQLFDO# V\VWHP# IRU#$GDQD#DQG#0HUVLQ#ZDV#SURSRVHG#DV# VKRZQ# LQ# WKH# WDEOH#EHORZ1#
+RZHYHU/# DV# GHVFULEHG# LQ# WKH# WDEOH# DQ# RSWLPXP# LQWHUPHGLDWH# WUHDWPHQW# VXE0V\VWHP#
ZDV#VXEMHFW#WR#WKH#H[DPLQDWLRQ#RI#VFHQDULRV#WR#EH#SUHVHQWHG#LQ#WKH#QH[W#VHFWLRQV1#

#



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

# $808<#

7DEOH#8045=#2SWLPXP#7HFKQLFDO#6\VWHP# #

:RUN# 3URSRVHG#6\VWHP#

6WRUDJH#)#
'LVFKDUJH#

• 6RXUFH#VHSDUDWLRQ=# VHSDUDWLRQ#RI#FRPSRVWDEOH#DQG#1RQ0FRPSRVWDEOH#ZDVWH#
• 6WRUDJH#FRQWDLQHU=# FRPPXQDO#FRQWDLQHUV#

&ROOHFWLRQ# • &ROOHFWLRQ#IUHTXHQF\=# 9#WLPHV#D#ZHHN#IRU#FRPSRVWDEOH#DQG#RQFH#RU#WZLFH#D#ZHHN#
IRU#QRQ0FRPSRVWDEOH#

• &ROOHFWLRQ#PHWKRG=# VHSDUDWH#FROOHFWLRQ#
• &ROOHFWLRQ#V\VWHP=# FRPPXQDO#FRQWDLQHU#FROOHFWLRQ#V\VWHP#+SRLQW#FROOHFWLRQ,#
• &ROOHFWLRQ#WLPH=# GD\WLPH#FROOHFWLRQ#
• &ROOHFWLRQ#YHKLFOH=# FRPSDFWRU#WUXFNV#+45P6#0#49P6,#
• +DXODJH#V\VWHP=# H[DPLQH#GLUHFW#KDXODJH#DQG#WKH#LQWURGXFWLRQ#RI#D#WUDQVIHU#

VWDWLRQ#LQ#DFFRUGDQFH#ZLWK#WKH#GLVSRVDO#VLWH#ORFDWLRQ# #

6WUHHW#
6ZHHSLQJ#

• 0L[# V\VWHP# RI# PDQXDO# DQG# PHFKDQLFDO# VWUHHW# VZHHSLQJ# EXW# WKH# UDWLR# RI# PDQXDO# DQG#
PHFKDQLFDO#VZHHSLQJ#VHUYLFHV#VKDOO#EH#UHYLHZHG#FRQVLGHULQJ#IXWXUH# ODERXU#IRUFHV#DQG#FRVWV#
LQ#YLHZ#RI#FRVW2EHQHILWV#UHODWLRQ1#

5HF\FOLQJ# 7KH#IROORZLQJ#JRYHUQPHQW#UHODWHG#UHF\FOLQJ#V\VWHPV#ZLOO#EH#HVWDEOLVKHG1#
• $Q# DGPLQLVWUDWLRQ# V\VWHP# WKDW# SURPRWH# SURGXFWLRQ# RI# UHF\FODEOH# JRRGV2SURGXFWV# IURP# WKH#

PDQXIDFWXULQJ# VWDJH/#ZLWK# JRYHUQPHQW# DVVLVWDQFH/# LQ# RUGHU# WR#PLQLPLVH#ZDVWH# JHQHUDWLRQ#
+JHQHUDWLRQ#FRQWURO,#WR#DV#PXFK#DV#SRVVLEOH1#

• $# V\VWHP# WKDW# HQDEOHV# UHF\FOLQJ# DW# VRXUFH/# LQ#SDUWLFXODU/# VHSDUDWH# GLVFKDUJH# DW# VRXUFH# DQG#
SURPRWH#WKH#UHF\FOLQJ#RI#VHJUHJDWHG#ZDVWH#PDWHULDOV1#

,QWHUPHGLDWH#
7UHDWPHQW#

$IWHU#GHOLEHUDWLRQV#ZLWK#WKH#FRXQWHUSDUW#LQ#WKH#VHFRQG#DQG#WKLUG#VWXG\#ZRUN#LQ#7XUNH\/# WKH#PRVW#
VXLWDEOH#RI#WKH#IROORZLQJ#VFHQDULRV#ZDV#VHOHFWHG=#

6FHQDULR#4# )XOO#5HF\FOLQJ#

• QRQ0FRPSRVWDEOH#ZDVWH=# # # # VRUWLQJ#SODQW#
• FRPSRVWDEOH#ZDVWH# # # # ELRJDV#SURGXFWLRQ#
• UHVLGXH#RI#VRUWLQJ#SODQW=# # # # 5')#WUHDWPHQW#
• UHVLGXH#IURP#ELRJDV#SURGXFWLRQ#DQG#5')#WUHDWPHQW=# # VDQLWDU\#ODQGILOOLQJ#

6FHQDULR#5# &RPSRVWLQJ#

• QRQ0FRPSRVWDEOH#ZDVWH=# # # # VRUWLQJ#SODQW#
• FRPSRVWDEOH#ZDVWH=# # # # FRPSRVWLQJ#SODQW#
• UHVLGXH#IURP#VRUWLQJ#SODQW#DQG#FRPSRVWLQJ#SODQW=# # VDQLWDU\#ODQGILOOLQJ#

6FHQDULR#6# /DQGILOO#*DV#5HFRYHU\#
• QRQ0FRPSRVWDEOH#ZDVWH=# # # # VRUWLQJ#SODQW#
• FRPSRVWDEOH#ZDVWH=# # VDQLWDU\#ODQGILOOLQJ#ZLWK#JDV#UHFRYHU\#
• UHVLGXH#IURP#VRUWLQJ#SODQW=# # # # VDQLWDU\#ODQGILOOLQJ#

)LQDO#
'LVSRVDO#

• 3URPRWH#DV#WKH#ILUVW#SULRULW\#SURMHFW#WKH#FRQVWUXFWLRQ#RI#D#VDQLWDU\#ODQGILOO#VLWH#WKDW#PHHWV#WKH#
VWDQGDUGV#HVWDEOLVKHG#E\#0R(1#

• 7KH#VHOHFWLRQ#RI#DQ#DSSURSULDWH#VLWH#LV#YHU\#LPSRUWDQW#LQ#WKH#GHYHORSPHQW#RI#D#ILQDO#GLVSRVDO#
VLWH1# # +HQFH/#WKH#XVH#RI#RQH#RI#WKH#QXPEHU#RI#VLWHV#SUHYLRXVO\#XVHG#IRU#TXDUU\#IRU#VRLO/#HWF1#LQ#
WKH#WDUJHW#DUHDV#ZLOO#EH#SURPRWHG1#

• 7KH#DQDHURELF#RU#DHURELF#VWUXFWXUH#RI#WKH#ODQGILOO#VLWH#ZLOO#EH#GHWHUPLQHG#GHSHQGLQJ#RQ# WKH#
EHVW#LQWHUPHGLDWH#WUHDWPHQW#V\VWHP#WR#EH#VHOHFWHG1#

(TXLSPHQW# )#
)DFLOLW\#220#

• %XLOGLQJ#RI#D#VPDOO#ZRUNVKRS#IRU#SUHYHQWLYH#PDLQWHQDQFH1# #0DMRU#UHSDLUV#ZLOO#EH#HQWUXVWHG#
RYHU#WR#SULYDWH#ZRUNVKRSV1#

0HGLFDO#
6:0#

• ,QIHFWLRXV#DQG#KD]DUGRXV#PHGLFDO#6:# VKDOO#EH# VWULFWO\# VHJUHJDWHG# IURP#JHQHUDWLRQ# WR# ILQDO#
GLVSRVDO1#

• $IWHU# WUHDWPHQW#DW# WKH#SRLQW#RI#JHQHUDWLRQ/#DOO#RI# WKH# LQIHFWLRXV#DQG#KD]DUGRXV#PHGLFDO#6:#
JHQHUDWHG#LQ#WKH#WDUJHW#DUHD#VKDOO#EH#GLVSRVHG#RI#DW#PHGLFDO#6:#ODQGILOOV1#

#



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

# $8093#

815# 6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#6FHQDULR#IRU#$GDQD#

,Q# WKH# IRUPHU# VHFWLRQ# 814# WKURXJK# WKH# VFUHHQLQJ#SRWHQWLDO# WHFKQRORJLHV/#DQ#RSWLPXP#
WHFKQLFDO# V\VWHP# ZDV# VHOHFWHG1# +RZHYHU/# DQ# RSWLPXP# LQWHUPHGLDWH# WUHDWPHQW#
VXE0V\VWHP#LQFOXGLQJ#UHVRXUFH#UHFRYHU\#VXE0V\VWHP#FRXOG#QRW#EH#GHFLGHG1#7KLV#VHFWLRQ#
SUHVHQWV# 6# WHFKQLFDO# V\VWHP# VFHQDULRV# IRU# WKH# 6:0# PDVWHU# SODQ# IRU# $GDQD# DQG#
H[DPLQHV#WKHLU#DGYDQWDJHV2GLVDGYDQWDJHV#LQ#RYHUDOO#6:0#WHFKQLFDO#V\VWHP/#L1H1/#IURP#
FROOHFWLRQ#WR#ILQDO#GLVSRVDO1#$IWHU#WKH#FDUHIXO#GLVFXVVLRQ#DQG#H[DPLQDWLRQ#ZLWK#WKH#&23#
+FRXQWHUSDUW,#WKH#EHVW#WHFKQLFDO#V\VWHP#VFHQDULR#IRU#$GDQD#ZDV#VHOHFWHG1#

81514# 3UHVHQWDWLRQ#RI#7HFKQLFDO#6\VWHP#6FHQDULRV#

D1# 6FHQDULRV#IRU#WKH#7HFKQLFDO#6\VWHP#

7KH#VHOHFWLRQ#RI#WKH#EHVW#WHFKQLFDO#V\VWHP#WR#EH#UHDOLVHG#E\#WKH#023#WDUJHW#\HDU#ZLOO#EH#
LQIOXHQFHG# E\# WKH# VRFLDO/# HFRQRPLF/# DQG# ILQDQFLDO# FRQGLWLRQV# LQ# 53531# # 2QH# RI# WKH#
SUREOHPV# WR# FRQVLGHU# LQ# SDUWLFXODU# LV# ZKHWKHU# WKH# WHFKQLFDO# V\VWHP# LV# ILQDQFLDOO\#
IHDVLEOH1# #:LWK# UHJDUG# WR# WKLV/# WKH# IROORZLQJ# VFHQDULRV#ZHUH#SUHSDUHG# LQ#DFFRUGDQFH#
ZLWK#SUHVHQW#DQG#HVWLPDWHG#IXWXUH#ILQDQFLDO#FRQGLWLRQV1#

D14# 6FHQDULR#4=# )XOO#UHF\FOLQJ#
)LQDQFLDOO\/#WKLV#LV# WKH#PRVW#H[SHQVLYH#VFHQDULR#EXW#FRLQFLGHV#ZLWK# WKH#IXOO#UHF\FOLQJ#
V\VWHP#SURSRVHG#E\#WKH#0R(1#
41# 6HSDUDWH#FROOHFWLRQ#RI#WZR#W\SHV#RI#ZDVWH=#

&RPSRVWDEOH#DQG#QRQ0#FRPSRVWDEOH#
51# 1RQ0FRPSRVWDEOH#ZDVWH=# 6RUWLQJ#SODQW#

61# &RPSRVWDEOH#ZDVWH=# %LRJDV#SURGXFWLRQ#

71# 5HVLGXH#RI#VRUWLQJ#SODQW=# 5')#WUHDWPHQW#

81# 5HVLGXH#IURP#ELRJDV#SURGXFWLRQ#DQG#5')#WUHDWPHQW=# 6DQLWDU\#ODQGILOOLQJ#

D15# 6FHQDULR#5=# &RPSRVWLQJ#

7KLV# LV# ILQDQFLDOO\# WKH# VHFRQG# PRVW# H[SHQVLYH# VFHQDULR# EXW# ZRXOG# KHOS# UHDOLVH# D#
UHF\FOLQJ# V\VWHP# WKDW# H[FOXGHV# WKH# UHVLGXH# IURP# WKH# VRUWLQJ# SODQW1# +RZHYHU/#
FRPSRVWDEOH# ZDVWH# ZLOO# EH# UHF\FOHG# LQWR# RUGLQDU\# FRPSRVW/# D# PHWKRG# WKDW# LV#
FRQVLGHUHG#LQH[SHQVLYH#DQG#RQH#WKDW#ZLOO#QRW#UHVXOW#LQ#PHWKDQH#JDV#UHFRYHU\1# #

41# 6HSDUDWH#FROOHFWLRQ#RI#WZR#W\SHV#RI#ZDVWH=#

&RPSRVWDEOH#DQG#QRQ0#FRPSRVWDEOH#
51# 1RQ0FRPSRVWDEOH#ZDVWH=# 6RUWLQJ#SODQW#

61# &RPSRVWDEOH#ZDVWH=# &RPSRVWLQJ#SODQW#

71# 5HVLGXH#IURP#VRUWLQJ#SODQW#DQG#FRPSRVWLQJ#SODQW=# 6DQLWDU\#ODQGILOOLQJ#

D16# 6FHQDULR#6# /DQGILOO#*DV#5HFRYHU\#

7KLV# LV# ILQDQFLDOO\# WKH# FKHDSHVW# VFHQDULR# DQG# UHF\FOHV# FRPSRVWDEOH# ZDVWH# E\# WKH#
UHFRYHU\#RI#JDVHV#WKURXJK#DQDHURELF#VDQLWDU\#ODQGILOO#RSHUDWLRQ1#



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

# $8094#

41# 6HSDUDWH#FROOHFWLRQ#RI#WZR#W\SHV#RI#ZDVWH=#

&RPSRVWDEOH#DQG#QRQ0#FRPSRVWDEOH#
51# 1RQ0FRPSRVWDEOH#ZDVWH=# 6RUWLQJ#SODQW#

61# &RPSRVWDEOH#ZDVWH=# 6DQLWDU\#ODQGILOOLQJ#ZLWK#JDV#UHFRYHU\#

71# 5HVLGXH#IURP#VRUWLQJ#SODQW=# 6DQLWDU\#ODQGILOOLQJ#

E1# 7DUJHWV#IRU#(DFK#6FHQDULR#

7KH#DIRUHPHQWLRQHG#VFHQDULRV#DQG#WKHLU#WDUJHWV#IRU#WKH#\HDU#5353#DUH#DV#VKRZQ#LQ#WKH#
WDEOH#EHORZ1#

7DEOH#8046=#7DUJHWV#RI#(DFK#6FHQDULR#IRU#5353#+$GDQD,#
# 6FHQDULR#4#

+)XOO#5HF\FOLQJ,#
6FHQDULR#5#
+&RPSRVWLQJ,#

6FHQDULR#6#
+/DQGILOO#*DV#5HFRYHU\,#

6HSDUDWH#FROOHFWLRQ# 433(# 433(# 433(#
6RUWLQJ#SODQW# DOO#QRQ0FRPSRVWDEOH#

ZDVWH#
DOO#QRQ0FRPSRVWDEOH#
ZDVWH#

DOO#QRQ0FRPSRVWDEOH#
ZDVWH#

%LRJDV#SODQW# DOO#FRPSRVWDEOH#ZDVWH# QRQH# QRQH#
&RPSRVWLQJ#SODQW# QRQH# DOO#FRPSRVWDEOH#ZDVWH# QRQH#
5')#SODQW# DOO#UHVLGXHV#IURP#VRUWLQJ#

SODQW# QRQH# QRQH#

6DQLWDU\#ODQGILOO# DOO#UHVLGXHV#IURP#ELRJDV#
DQG#5')#SODQW#

DOO#UHVLGXHV#IURP#VRUWLQJ#
DQG#FRPSRVW#SODQWV#

DOO#FRPSRVWDEOH#ZDVWH#
DQG#DOO#UHVLGXHV#IURP#
VRUWLQJ#SODQW#

#

81515# &RQFHSWXDO#'HVLJQ#

D1# )XWXUH#:DVWH#6WUHDP#ZLWKRXW#,PSOHPHQWDWLRQ#RI#WKH#023# +&RQWLQXDWLRQ#
RI#WKH#3UHVHQW#6\VWHP,#

)RU#WKH#IRUPXODWLRQ#RI#D#6:0#0DVWHU#3ODQ#+023,#WKH#IRUHFDVW#RI#IXWXUH#ZDVWH#VWUHDP#
LQ#WKH#WDUJHW#DUHD#LV#LQGLVSHQVDEOH1#,Q#RUGHU#WR#FODULI\#WKH#GLIIHUHQFH#EHWZHHQ#ZLWK#DQG#
ZLWKRXW#023# WKH#FDVH#RI# WKH# IXWXUH#ZDVWH#VWUHDP# IRU# WKH#FRQWLQXDWLRQ#RI# WKH#SUHVHQW#
WHFKQLFDO# V\VWHP# LV# SUHSDUHG# IRU# D# UHIHUHQFH# +EDVHOLQH# GDWD,# RI# WKH# 6:0# 0231#
$OWKRXJK#LW#LV#QRW#UHDOLVWLF/#WKH#FDVH#EDVHV#RQ#WKH#SUHVHQW#ZDVWH#VWUHDP#DQG#DVVXPHV#LWV#
IDFWRU#VXFK#DV#VHOI0GLVSRVDO#UDWH/#VRXUFH#UHF\FOLQJ#UDWH/#HWF1#ZLOO#QRW#FKDQJH#LQ#IXWXUH1#
7KH#RXWFRPHV#RI#IRUHFDVW#DUH#GHVFULEHG#DV#EHORZ1#

D14# :DVWH#'LVFKDUJH#$PRXQW#

:DVWH# GLVFKDUJH# DPRXQW# IRU# WKH# \HDU# 5338/# 5345# DQG# 53531# 7KH# IXWXUH# ZDVWH#
GLVFKDUJH#DPRXQW#LV#VXPPDULVHG#DV#IROORZV>#

<HDU#5338#

• 06:# 4/494#WRQ2GD\#

• 2WKHU#:DVWH# 73#WRQ2GD\#

<HDU#5345#

• 06:# 4/9;<#WRQ2GD\#



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

# $8095#

• 2WKHU#:DVWH# 96#WRQ2GD\#

<HDU#5353#

• 06:# 5/5<5#WRQ2GD\#

• 2WKHU#:DVWH# ;:#WRQ2GD\#

D15# %XON\#:DVWH#

$V# VWDWHG# HDUOLHU/# EXON\#ZDVWH# LV# UHF\FOHG# DQG# LV# QRW# GLVSRVHG# RI# DW# WKH# ODQGILOO# DW#
SUHVHQW1#7KH#VWXG\#WHDP#EHOLHYHG#WKDW#LW#ZLOO#EH#GLVFKDUJHG#DQG#QHHG#WR#EH#GLVSRVHG#LQ#
IXWXUH1# ,W# LV/# KRZHYHU/# YHU\# GLIILFXOW# WR# IRUHFDVW# ZKHQ# DQG# KRZ# PXFK# LW# ZLOO# EH#
GLVFKDUJHG1#7KHUHIRUH/#WKH#IXWXUH#DPRXQW#RI#EXON\#ZDVWH#LV#QRW#IRUHFDVW1#

D16# 6HOI0GLVSRVHG#:DVWH#$PRXQW#

6HOI0GLVSRVHG#ZDVWH#DPRXQW#IRU#WKH#\HDU#5338/#5345#DQG#5353#LV#HVWLPDWHG#EDVHG#RQ#
WKH#SUHVHQW#FRQGLWLRQV#DV#GHVFULEHG#EHIRUH/#DV#IROORZV>#

• 6(#RI# WRWDO#SRSXODWLRQ#KDYH#QRW# UHFHLYHG# FROOHFWLRQ# VHUYLFH1#$PRQJ# WKHVH#
SHRSOH# +QR# UHIXVH# FROOHFWLRQ# VHUYLFH,/# 66(# GLVSRVHG# WKHLU# ZDVWH# E\#
WKHPVHOYHV#VXFK#DV#EXUQHG2#EXULHG#LQ#WKHLU#SUHPLVHV#RU#YDFDQW#ORW1# #

7KH#VWXG\#WHDP#HVWLPDWHG#IXWXUH#VHOI0GLVSRVHG#ZDVWH#DPRXQW#DV#VKRZQ#EHORZ>#

<HDU#5338#

6HOI0GLVSRVHG#:DVWH#$PRXQW#  # 4/7:</7::#[#3136#[#3166#[#88;#J2GD\#
#  # ;15#WRQ2GD\#

<HDU#5345#

6HOI0GLVSRVHG#:DVWH#$PRXQW#  # 4/;64/::3#[#3136#[#3166#[#996#J2GD\#
#  # 4513#WRQ2GD\#

<HDU#5353#

6HOI0GLVSRVHG#:DVWH#$PRXQW#  # 5/59;/4:7#[#3136#[#3166#[#:5<#J2GD\#
# # # # #  # 4917#WRQ2GD\#

D17# ,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#

)XWXUH#LOOHJDOO\#GXPSHG#ZDVWH#DPRXQW#IRU#WKH#\HDU#5338/#5345#DQG#5353#LV#HVWLPDWHG#
EDVHG#RQ#WKH#SUHVHQW#FRQGLWLRQV#DV#GHVFULEHG#EHIRUH/#DV#IROORZV>#

• 83(# DPRQJ# 6(# RI# WRWDO# SRSXODWLRQ# ZKLFK# KDYH# QRW# UHFHLYHG# FROOHFWLRQ#
VHUYLFH#GXPSHG#WKHLU#ZDVWH#LQ#WKH#YDFDQW#ORW1# #

7KHUHIRUH/#WKH#VWXG\#WHDP#HVWLPDWHG#IXWXUH#LOOHJDOO\#GXPSHG#ZDVWH#DPRXQW#DV#VKRZQ#
EHORZ>#

<HDU#5338#

,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#  # 4/7:</7::#[#3136#[#318#[#88;#J2GD\#
 # 4517#WRQ2GD\#



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

# $8096#

<HDU#5345#

,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#  # 4/;64/::3#[#3136#[#318#[#996#J2GD\#
 # 4;15#WRQ2GD\#

<HDU#5353#

,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#  # 5/59;/4:7#[#3136#[#318#[#:5<#J2GD\#
 # 571;#WRQ2GD\#

D18# 5HF\FOHG#:DVWH#$PRXQW#

)XWXUH#UHF\FOHG#ZDVWH#DPRXQW#IRU#WKH#\HDU#5338/#5345#DQG#5353#LV#HVWLPDWHG#EDVHG#RQ#
WKH#SUHVHQW#FRQGLWLRQV#DV#GHVFULEHG#LQ#HDUOLHU/#DV#IROORZV>#

• 5HF\FOHG#ZDVWH# DPRXQW# E\# JHQHUDWLRQ# VRXUFHV# SHU# FDSLWD# LV# HVWLPDWHG# DW#
531<#J#+58#WRQ#÷#4/4<9/953,1#

• 5HF\FOHG#ZDVWH#DPRXQW#E\# VWUHHW#ZDVWH#SLFNHUV# LV#HVWLPDWHG#DW# 4518#J#SHU#
FDSLWD#+48#WRQ#÷#4/4<9/953,1#

• 5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHUV#DW#GXPS#VLWH#LV#HVWLPDWHG#DW#:18#J#SHU#
FDSLWD#+<#WRQ#÷#4/4<9/953,1#

7KHUHIRUH/#WKH#VWXG\#WHDP#HVWLPDWHG#UHF\FOHG#ZDVWH#DPRXQW#LQ#HDFK#SDUW#FRQFHUQHG#LQ#
ZDVWH#VWUHDP#DV#VKRZQ#EHORZ>#

<HDU#5338#

5HF\FOHG#ZDVWH#DPRXQW#E\#JHQHUDWLRQ#VRXUFHV# #  # 4/7:</7::#[#531<#J#
 # 631<#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VWUHHW#ZDVWH#SLFNHUV#  # 4/7:</7::#[#4518#J#
 # 4;18#WRQ2GD\#

5HF\FOHG#:DVWH#DPRXQW#E\#VFDYHQJHUV#DW#  # 4/7:</7::#[#:18#J#
# GXPS#VLWH#  # 4414#WRQ2GD\# #

<HDU#5345#

5HF\FOHG#ZDVWH#DPRXQW#E\#JHQHUDWLRQ#VRXUFHV# #  # 4/;64/::3#[#531<#J#
 # 6;16#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VWUHHW#ZDVWH#SLFNHUV#  # 4/;64/::3#[#4518#J#
 # 551<#WRQ2GD\#

5HF\FOHG#:DVWH#DPRXQW#E\#VFDYHQJHUV#DW#  # 4/;;4/::3#[#:18#J#
# GXPS#VLWH#  # 461:#WRQ2GD\#

<HDU#5353#

5HF\FOHG#ZDVWH#DPRXQW#E\#JHQHUDWLRQ#VRXUFHV# #  # 5/59;/4:7#[#531<#J#
 # 7:17#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VWUHHW#ZDVWH#SLFNHUV#  # 5/59;/4:7#[#4518#J#
 # 5;17#WRQ2GD\#



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

# $8097#

5HF\FOHG#:DVWH#DPRXQW#E\#VFDYHQJHUV#DW#  # 5/59;/4:7#[#:18#J#
# GXPS#VLWH#  # 4:13#WRQ2GD\# #

D19# # :DVWH#&ROOHFWLRQ#$PRXQW#

)XWXUH# FROOHFWHG#ZDVWH# DPRXQW# IRU# WKH# \HDU# 5338/# 5345# DQG# 5353# LV# HVWLPDWHG# DV#
IROORZV>#

&ROOHFWHG#:DVWH#$PRXQW#  # :DVWH#'LVFKDUJH#$PRXQW#0#,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#
0#5HF\FOHG#:DVWH#$PRXQW#E\#6WUHHW#:DVWH#3LFNHUV#

7KHUHIRUH/#WKH#VWXG\#WHDP#HVWLPDWHG#IXWXUH#FROOHFWHG#ZDVWH#DPRXQW#DV#VKRZQ#EHORZ>#

<HDU#5338#

&ROOHFWHG#:DVWH#$PRXQW#  # 4/494#0#4517#0#4;18#WRQ2GD\#
 # 4/46314#WRQ2GD\#

<HDU#5345#

&ROOHFWHG#:DVWH#$PRXQW#  # 4/9;<#0#4;15#0#551<#WRQ2GD\#
 # 4/97:1<#WRQ2GD\#

<HDU#5353#

&ROOHFWHG#:DVWH#$PRXQW#  # 5/5<5#0#571;#0#5;17#WRQ2GD\#
 # 5/56;1;#WRQ2GD\#

D1:# )LQDO#'LVSRVDO#$PRXQW#

)XWXUH# ILQDO#GLVSRVDO#DPRXQW# IRU# WKH#\HDU#5338/#5345#DQG#5353# LV#VLPSO\#FDOFXODWHG#
DFFRUGLQJ#WR#WKH#IROORZLQJ#IRUPXOD>#

)LQDO#'LVSRVDO#$PRXQW# #&ROOHFWHG#:DVWH#$PRXQW#.#2WKHU#:DVWHV#0#5HF\FOHG#:DVWH#
# # # # # # # # # # $PRXQW#E\#6FDYHQJHUV#DW#'XPS#6LWH#

7KHUHIRUH/#WKH#VWXG\#WHDP#HVWLPDWHG#ILQDO#GLVSRVDO#DPRXQW#DV#VKRZQ#EHORZ>#

<HDU#5338#

)LQDO#'LVSRVDO#$PRXQW#  # 4/46314#.#73#0#4414#WRQ2GD\#
 # 4/48<13#WRQ2GD\#

<HDU#5345#

)LQDO#'LVSRVDO#$PRXQW#  # 4/97:1<#.#96#0#461:#WRQ2GD\#
 # 4/9<:15#WRQ2GD\#

<HDU#5353#

)LQDO#'LVSRVDO#$PRXQW#  # 5/5<51;#.#;:#0#4:13#WRQ2GD\#
 # 5/69513#WRQ2GD\#

7KHUHIRUH/#DPRXQW#RI#HDFK#FRPSRQHQW#RI#ZDVWH#VWUHDP#LV#VXPPDULVHG#LQ#WKH#IROORZLQJ#
WDEOH1#

#

#



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

# $8098#

7DEOH#8047=#6XPPDU\#RI#)XWXUH#:DVWH#6WUHDP#&RPSRQHQW#IRU#$GDQD#*0#

7RQ2GD\#:DVWH#6WUHDP#&RPSRQHQW#
5338# 5345# 5353#

:DVWH#*HQHUDWLRQ#$PRXQW# 4/53314# 4/:6<16# 5/6881;#
5HF\FOLQJ#E\#*HQHUDWLRQ#6RXUFHV# 631<# 6;16# 7:17#
6HOI0'LVSRVHG#:DVWH#$PRXQW# ;15# 4513# 4917#
:DVWH#'LVFKDUJH#$PRXQW# 4/49413# 4/9;<13# 5/5<513#
5HF\FOLQJ#E\#6WUHHW#:DVWH#3LFNHUV# 4;18# 551<# 5;17#
:DVWH#&ROOHFWLRQ#$PRXQW# 4/46314# 4/97:1<# 5/56;1;#
,OOHJDOO\#'XPSHG#:DVWH#$PRXQW# 4517# 4;15# 571;#
5HF\FOLQJ#E\#6FDYHQJHUV#DW#'XPS#VLWH# 4414# 461:# 4:13#
2WKHU#:DVWH# 7313# 9613# ;:13#
)LQDO#'LVSRVDO#$PRXQW# 4/48<13# 4/9<:15# 5/69513#

#
D1;# )XWXUH#:DVWH#6WUHDP#'LDJUDP#

,Q#FRQFOXVLRQ/#WKH#VWXG\#WHDP#SUHVHQWHG#WKH#IXWXUH#ZDVWH#VWUHDP#GLDJUDP#IRU#$GDQD#LQ#
WKH#IROORZLQJ#ILJXUHV1#

#



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

# $8099#

#

:DVWH#ZDV#EXULHG2EXUQHG
LQ#WKH#SUHPLVH#RU#YDFDQW#ORW

0HGLFDO#:DVWH/#,QGXVWULDO#:DVWH#
$GMDFHQW#0XQLFLSDOLWLHV#:DVWH

%\#6WUHHW#:DVWH#3LFNHUV :DVWH#ZDV#GXPSHG#LQ#ULYHU
RU#YDFDQW#ORW

%\#*HQHUDWLRQ#6RXUFHV

#######5HJXODU####&ROOHFWLRQ

*(1(5$7,21
+4/53314#7RQ,

*(1(5$7,21
+4/53314#7RQ,

5(&<&/,1*
+631<#7RQ,

5(&<&/,1*
+631<#7RQ, ',6&+$5*(

+4/494#7RQ,

',6&+$5*(
+4/494#7RQ,

5(&<&/,1*
+4;18#7RQ,

5(&<&/,1*
+4;18#7RQ, &2//(&7,21

+4/46314#7RQ,

&2//(&7,21
+4/46314#7RQ,

5(&<&/,1*
+4414#7RQ,

5(&<&/,1*
+4414#7RQ,

%\#6FDYHQJHUV#DW#/DQGILOO

27+(5#:$67(6
+7313#7RQ,

27+(5#:$67(6
+7313#7RQ,

6(/)#',6326('
+;15#7RQ,

6(/)#',6326('
+;15#7RQ,

,//(*$//#'803,1*
+4517#7RQ,

,//(*$//#'803,1*
+4517#7RQ,

),1$/#',6326$/
+4/48<13#7RQ,

),1$/#',6326$/
+4/48<13#7RQ,

#

)LJXUH#80;=#:DVWH#6WUHDP#'LDJUDP#IRU#$GDQD#LQ#<HDU#5338#



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

# $809:#

:DVWH#ZDV#EXULHG2EXUQHG
LQ#WKH#SUHPLVH#RU#YDFDQW#ORW

0HGLFDO#:DVWH/#,QGXVWULDO#:DVWH#
$GMDFHQW#0XQLFLSDOLWLHV#:DVWH

%\#6WUHHW#:DVWH#3LFNHUV :DVWH#ZDV#GXPSHG#LQ#ULYHU
RU#YDFDQW#ORW

%\#*HQHUDWLRQ#6RXUFHV

#######5HJXODU####&ROOHFWLRQ

*(1(5$7,21
+4/:6<16#7RQ,

*(1(5$7,21
+4/:6<16#7RQ,

5(&<&/,1*
+6;16#7RQ,

5(&<&/,1*
+6;16#7RQ, ',6&+$5*(

+4/9;<13#7RQ,

',6&+$5*(
+4/9;<13#7RQ,

5(&<&/,1*
+551<#7RQ,

5(&<&/,1*
+551<#7RQ, &2//(&7,21

+4/97:1<#7RQ,

&2//(&7,21
+4/97:1<#7RQ,

5(&<&/,1*
+461:#7RQ,

5(&<&/,1*
+461:#7RQ,

%\#6FDYHQJHUV#DW#/DQGILOO

27+(5#:$67(6
+9613#7RQ,

27+(5#:$67(6
+9613#7RQ,

6(/)#',6326('
+4513#7RQ,

6(/)#',6326('
+4513#7RQ,

,//(*$//#'803,1*
+4;15#7RQ,

,//(*$//#'803,1*
+4;15#7RQ,

),1$/#',6326$/
+4/9<:15#7RQ,

),1$/#',6326$/
+4/9<:15#7RQ,

#

)LJXUH#80<=#:DVWH#6WUHDP#'LDJUDP#IRU#$GDQD#LQ#<HDU#5345#



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

# $809;#

:DVWH#ZDV#EXULHG2EXUQHG
LQ#WKH#SUHPLVH#RU#YDFDQW#ORW

0HGLFDO#:DVWH/#,QGXVWULDO#:DVWH#
$GMDFHQW#0XQLFLSDOLWLHV#:DVWH

%\#6WUHHW#:DVWH#3LFNHUV :DVWH#ZDV#GXPSHG#LQ#ULYHU
RU#YDFDQW#ORW

%\#*HQHUDWLRQ#6RXUFHV

#######5HJXODU####&ROOHFWLRQ

*(1(5$7,21
+5/6881;#7RQ,

*(1(5$7,21
+5/6881;#7RQ,

5(&<&/,1*
+7:17#7RQ,

5(&<&/,1*
+7:17#7RQ, ',6&+$5*(

+5/5<513#7RQ,

',6&+$5*(
+5/5<513#7RQ,

5(&<&/,1*
+5;17#7RQ,

5(&<&/,1*
+5;17#7RQ, &2//(&7,21

+5/56;1;#7RQ,

&2//(&7,21
+5/56;1;#7RQ,

5(&<&/,1*
+4:13#7RQ,

5(&<&/,1*
+4:13#7RQ,

%\#6FDYHQJHUV#DW#/DQGILOO

27+(5#:$67(6
+;:13#7RQ,

27+(5#:$67(6
+;:13#7RQ,

6(/)#',6326('
+4917#7RQ,

6(/)#',6326('
+4917#7RQ,

,//(*$//#'803,1*
+571;#7RQ,

,//(*$//#'803,1*
+571;#7RQ,

),1$/#',6326$/
+5/69513#7RQ,

),1$/#',6326$/
+5/69513#7RQ,

#

)LJXUH#8043=#:DVWH#6WUHDP#'LDJUDP#IRU#$GDQD#LQ#<HDU#5353# #
#
E1# &ROOHFWLRQ#DQG#+DXODJH#

7KH#FROOHFWLRQ#DQG#KDXODJH#V\VWHP#LV#EDVLFDOO\#DVVRFLDWHG#ZLWK#WKH#ILQDO#GLVSRVDO#DQG#
LQWHUPHGLDWH#WUHDWPHQW#V\VWHPV1#7KH#FROOHFWLRQ#DQG#KDXODJH#V\VWHPV#IRU#$GDQD#ZLOO#EH#
LPSURYHG#ZLWKLQ#D#SKDVHG#SURJUDP#DV#JLYHQ#EHORZ1#



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

# $809<#

#
3KDVH# 7DUJHW#<HDU# $LP#

3KDVH#4# 4<<<05338#

• 7KH#GLUHFW#KDXODJH#RI#ZDVWHV#ZLOO#EH#FRQWLQXHG1#
• 7KH#XVDJH#RI#WUDFWRU0WUDLOHUV#LQ#<XUHJLU#'0#ZLOO#EH#LPSURYHG#

JUDGXDOO\#GXH#WR#WKH#RSHUDWLRQ#RI#FRPPXQDO#FRQWDLQHU#
VWRUDJH2FROOHFWLRQ#V\VWHP1#

• 8VDJH#RI#ZKHHOHG#FRQWDLQHUV#ZLOO#EH#H[WHQGHG#JUDGXDOO\#ZLWKLQ#WKH#
FLW\1#

• $#SLORW#VWDJH#VRXUFH#VHSDUDWLRQ#V\VWHP#ZLOO#EH#LQLWLDWHG#LQ#WKH#
KLJK0LQFRPH#PDKDOOH+V,1# # #

3KDVH#5# 533905345#

• 7KH#QHZ#ODQGILOO#VLWH#LV#SUHVXPHG#WR#EH#FRQVWUXFWHG#DW#D#IDUWKHU#
ORFDWLRQ1#7KHUHIRUH/#WKH#LQWURGXFWLRQ#RI#D#WUDQVIHU#VWDWLRQ#ZLOO#EH#
H[DPLQHG#WR#FRSH#ZLWK#WKH#KDXODJH#RI#WKH#ZDVWH#WR#ODQGILOO#VLWH/#LI#LW#
ZLOO#ORFDWH#IDU#IURP#WKH#FLW\#FHQWUH1#

• 7KH#XVDJH#RI#WUDFWRU0WUDLOHUV#ZLOO#EH#FKDQJHG#ZLWK#FRPSDFWRU#WUXFNV1#
• 7KH#ZKROH#VWRUDJH#V\VWHP#ZLOO#EH#FKDQJHG#ZLWK#FRPPXQDO#FRQWDLQHU#

V\VWHP# #

• 7KH#SLORW#VWDJH#VRXUFH#VHSDUDWLRQ#ZLOO#EH#H[WHQGHG#WR#RWKHU#PDKDOOHV#
RI#FLW\/#WKHUHIRUH#VHSDUDWH#FROOHFWLRQ#ZLOO#VWDUW1#

3KDVH#6# 534605353#
• 7KH#WUDQVIHU#VWDWLRQ+V,#ZLOO#EH#LQ#IXOO#RSHUDWLRQ1#

• 7KH#VRXUFH#VHSDUDWLRQ#ZLOO#EH#LQ#IXOO#RSHUDWLRQ#

#

E14# 6WRUDJH#DQG#'LVFKDUJH#LQ#$GDQD#

7KH#IROORZLQJ#PDLQ#SROLFLHV#ZLOO#EH#DSSOLFDEOH#IRU#$GDQD1#

• 7KH# W\SH# RI# FRQWDLQHUV# XVHG# ZLOO# EH# UHJXODWHG/# VWDQGDUG# ZKHHOHG# FRQWDLQHU#
V\VWHP#ZLOO#EH#H[WHQGHG1#

• $# VRXUFH# VHSDUDWLRQ# V\VWHP# ZLOO# EH# LQLWLDWHG# IRU# GLVFKDUJLQJ# WKH#
QRQ0FRPSRVWDEOH# +UHF\FODEOH,#DQG#FRPSRVWDEOH#ZDVWHV# LQ#D#FRQWUROOHG#PDQQHU/#
LQ#RUGHU#WR#JLYH#SURYLVLRQ#IRU#D#FRPSRVWLQJ2UHF\FOLQJ#VFKHPH1#

• 7KH#XVDJH#RI#OLWWHU#ELQV#ZLOO#EH#H[WHQGHG/#HVSHFLDOO\#VWDUWLQJ#IURP#KLJK0LQFRPH#
DQG#PLGGOH0LQFRPH#DUHDV1#

E15# &ROOHFWLRQ#DQG#+DXODJH#LQ#$GDQD#

• 7KH#XVDJH#RI# FRPSDFWRU# WUXFNV#ZLOO#EH# H[WHQGHG1#6DWHOOLWH# FROOHFWLRQ#YHKLFOHV#
ZLOO#EH#LQWURGXFHG#IRU#WKH#FROOHFWLRQ#LQ#QDUURZ#VWUHHWV1#

• &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#V\VWHP#ZLOO#EH#DSSOLHG# LQ#RUGHU# WR# LQFUHDVH# WKH#
FROOHFWLRQ#HIILFLHQF\1#

• ,W#LV#DVVXPHG#WKDW#WKH#H[LVWLQJ#FROOHFWLRQ#HTXLSPHQW#ZLOO#EH#XVHG#LQ#3KDVH#4/#DQG#
JUDGXDOO\#WKH\#ZLOO#EH#UHSODFHG#ZLWK#WKH#QHZ#YHKLFOHV/#DIWHU#WKH\#H[FHHG#WKH#OLIH#
VSDQ#RI#:#\HDUV1#

• &ROOHFWLRQ# IUHTXHQF\# ZLOO# EH# GDLO\/# 9# GD\V# D# ZHHN# IRU# UHVLGHQWLDO# DQG#
FRPPHUFLDO#DQG#PDUNHW#ZDVWH#IRU#FRPSRVWDEOH#ZDVWH1#



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

# $80:3#

• &ROOHFWLRQ# IUHTXHQF\# IRU# VRXUFH# VHSDUDWHG# QRQ0FRPSRVWDEOH#ZDVWH# +UHF\FODEOH#
PDWHULDOV,#ZLOO#EH#RQFH#RU#WZLFH#D#ZHHN1#

• 'LUHFW#KDXOLQJ#RI#FROOHFWHG#ZDVWH#ZLOO#EH#DFKLHYHG#LQ#WKH#3KDVH#4/#DQG#DIWHU#WKH#
QHZ# ODQGILOO# VLWH#ZLOO#EH# LQ#RSHUDWLRQ# LQ# WKH#3KDVH# 5/# WKHUH#PD\#EH# D#QHHG# RI#
WUDQVIHU#VWDWLRQ+V,#LQ#$GDQD1#

• 7KH#UHPDLQLQJ#HFRQRPLF#OLIH#RI#FROOHFWLRQ#YHKLFOHV#LQ#$GDQD#LV#JLYHQ#EHORZ1#

#
6H\KDQ#'0# <XUHJLU#'0#3URGXFWLRQ#<HDU#

0XQLFLSDO# 3ULYDWH# 0XQLFLSDO# 3ULYDWH#
4<:304<;9# 0# 0# 6# 76#+77-,#
4<<3# 4<# 0# 4# 0#
4<<4# 7# 0# 0# 0#
4<<5# 8# 43# 43# 0#
4<<7# 8# 5# 0# 6#+77,#
4<<8# 6# 0# 0# 0#
4<<9# 0# 0# 0# 4#+77,#
4<<:# 4;# 0# 0# 0#
4<<;# 0# 4# 0# 0#

1RWH=# 77=# WUDFWRU0WUDLOHU#

7KH#HFRQRPLFDO#OLIHVSDQ#RI#FROOHFWLRQ#HTXLSPHQW#LV#JLYHQ#EHORZ1#

4,#&RPPXQDO#FRQWDLQHUV# =#:#\HDUV#
5,#:DVWH#FROOHFWLRQ#YHKLFOHV#DQG#KHDY\#HTXLSPHQW# =#:#\HDUV#
6,#0DFKLQHU\# =#48#\HDUV#
7,#%XLOGLQJV#DQG#FLYLO#ZRUNV# =#63#\HDUV#

#

$V#FDQ#EH#XQGHUVWRRG#IURP#WKH#WDEOHV/#WKH#HTXLSPHQW#WKDW#ZDV#SURGXFHG#LQ#4<:304<;9#
+OHDVHG#WUDFWRU0WUDLOHUV,#KDV#H[FHHGHG#LWV#OLIHVSDQ#EXW#VWLOO#LQ#IXQFWLRQ#LQ#<XUHJLU#'01#
7KHUHIRUH/#WKH\#KDYH#WR#EH#UHSODFHG#E\#QHZHU#RQHV#E\#WKH#QHZ#OHDVLQJ#FRQWUDFW1# #

$GGLWLRQDOO\# WKH# RWKHU# FROOHFWLRQ# YHKLFOHV# RI# <XUHJLU# '0# +FRPSDFWRUV# DQG# 77,/#
H[FHSW# 7# ZLOO# EH# HFRQRPLFDOO\# XQVXLWDEOH# IRU# XVDJH# LQ# 4<<<1# # ,W# LV# XQUHDOLVWLF# WR#
SURSRVH# WKH# UHSODFHPHQW# RI# DOO# WKHVH# HTXLSPHQW# DW# RQFH# EHFDXVH# WKH# SUHVHQW# VROLG#
ZDVWH#PDQDJHPHQW#V\VWHPV#UHO\#KHDYLO\#RQ#WKHP1#,W#LV/#WKHUHIRUH/#SURSRVHG#WKDW#DOO#WKH#
H[LVWLQJ#HTXLSPHQW#ZRXOG#EH#RSHUDWLRQDO#XQWLO# WKH#HQG#RI#5338#+E\# WKH#EHJLQQLQJ#RI#
3KDVH#5,/#UHTXLULQJ#KLJKHU#PDLQWHQDQFH#FRVWV#DQG#VKRXOG#EH#UHSODFHG#JUDGXDOO\1#

7KH# W\SH#RI#FROOHFWLRQ#HTXLSPHQW#DQG#FROOHFWLRQ#PHWKRGV#SURSRVHG# IRU#HDFK# W\SH#RI#
DUHD#LV#VXPPDULVHG#EHORZ1#

$UHD# &ROOHFWLRQ#(TXLSPHQW# &ROOHFWLRQ#0HWKRG#

6WDQGDUG# UHVLGHQWLDO# DUHDV# DQG#
FRPPHUFLDO#DUHDV# &RPSDFWRU#WUXFN#+45#0#49#P6,# &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#

1DUURZ#VWUHHWV/#ROG#WRZQ# 6DWHOOLWH#YHKLFOHV#+7#P6,# &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#
6RXUFH#VHSDUDWHG#
QRQ0FRPSRVWDEOH#ZDVWH#
+UHF\FODEOHV,#

&ROOHFWLRQ#WUXFN# 6HSDUDWH#FROOHFWLRQ#

6WUHHW#ZDVWH# &RPSDFWRU#WUXFN#+45#0#49#P6,# &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#
#



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

# $80:4#

E16# +DXODJH27UDQVIHU#6WDWLRQ#

$V#PHQWLRQHG#EHIRUH/#WKH#GLUHFW#KDXODJH#RI#ZDVWHV#WR#WKH#GLVSRVDO#VLWH#LQ#3KDVH#4#ZLOO#
EH# DFFRPSOLVKHG#E\# WKH# H[LVWLQJ# FROOHFWLRQ#YHKLFOHV# DQG#QR# WUDQVIHU# VWDWLRQ#ZLOO# EH#
QHFHVVDU\#GXH#WR#WKH#ORFDWLRQ#RI#6RIXOX#GLVSRVDO#VLWH/#ZKLFK#LV#SODQQHG#WR#EH#XVHG#LQ#D#
PRUH#FRQWUROOHG#PDQQHU/#WLOO#WKH#HQG#RI#53381#

7UDQVIHU# VWDWLRQ# RSWLRQ# LQ# $GDQD/# HVSHFLDOO\# VLWLQJ# RI# WUDQVIHU# VWDWLRQ# KDV# EHHQ#
GLVFXVVHG#ZLWK#WKH#PXQLFLSDO#RIILFLDOV#RI#'0V#+'LVWULFW#0XQLFLSDOLWLHV,#LQ#$GDQD/#EXW#
XQIRUWXQDWHO\#LW#ZDV#QRW#SRVVLEOH#IRU#WKHP#WR#SURSRVH#XV#DSSURSULDWH#DOWHUQDWLYH#VLWHV#
IRU#VHOHFWLRQ1#$OWKRXJK#WKH#LQYHVWPHQW#DQG#RSHUDWLRQ#RI#WKH#WUDQVIHU#VWDWLRQV#DUH#XQGHU#
WKH#UHVSRQVLELOLW\#RI#*UHDWHU#0XQLFLSDOLW\/#WKH\#DUH#PXFK#JRLQJ#WR#EH#ORFDWHG#LQ#'0#
JURXQGV#DQG#WKHUHIRUH#KDYH#WR#EH#SURSRVHG#E\#'0¶V1# # #

'XH#WR#WKHVH#DUJXPHQWV/#WKH#6WXG\#7HDP#ZDV#QRW#DEOH#WR#ORFDWH#WKH#WUDQVIHU#VWDWLRQ#LQ#
$GDQD# DW# WKLV# VWDJH# RI# WKH# SURMHFW/# DQG# WKHUHIRUH# KLJKOLJKWHG# WKH# LVVXH# LQ# DQ#PRUH#
WKHRUHWLFDO#DSSURDFK1#

E1614# 6LWLQJ#,VVXHV#IRU#7UDQVIHU#6WDWLRQ#

,W#LV#ZRUWK#DW#WKLV#VWDJH#WR#JLYH#VRPH# LGHD#KRZ# WR# ORFDWH# WKH# WUDQVIHU#VWDWLRQ1#6HYHUDO#
FULWHULD#GHWHUPLQH#ZKHUH#D#WUDQVIHU#VWDWLRQ#VKRXOG#EH#ORFDWHG1#6RPH#RI#WKHVH#DUH#PRUH#
REYLRXV#WKDQ#RWKHUV/#DV#JLYHQ#EHORZ># #

• )LUVW#RI#DOO/#WKH#WUDQVIHU#VWDWLRQ#VKRXOG#EH#DV#QHDU#DV#SRVVLEOH#WR#ZHLJKWHG#FHQWUH#
RI# WKH# LQGLYLGXDO#FROOHFWLRQ#DUHD/# VLQFH# WKH#PLQLPLVDWLRQ#RI# WUDYHO#GLVWDQFHV# LV#
WKH#ZKROH#SXUSRVH#RI#WKH#WUDQVIHU#VWDWLRQ1#

• ,Q#DGGLWLRQ#WR#SUR[LPLW\#WR#WKH#FROOHFWLRQ#URXWHV/#DFFHVV#WR#PDMRU#KDXO#URXWHV#LV#
DOVR#LPSRUWDQW#LQ#RSWLPLVLQJ#WUDQVIHU#YHKLFOH#SURGXFWLYLW\1#

• $FFHVV#URDGV#PXVW#EH#DEOH#WR#KDQGOH#KHDY\#WUXFN#WUDIILF/#DQG#WUXFN#URXWHV#VKRXOG#
EH#GHVLJQHG#WR#PLQLPLVH#WKH#LPSDFWV#RI#WKH#YHKLFOHV#RQ#QHLJKERXUKRRGV1#

• $VLGH#IURP#WKH#URXWLQJ#LVVXHV/#WKH#ODQG#RQ#ZKLFK#WKH#IDFLOLW\#ZLOO#EH#EXLOW#VKRXOG#
SURYLGH#DGHTXDWH#LVRODWLRQ1#

• 6LWLQJ# WKH# IDFLOLW\#ZLOO# DOVR# LQYROYH# JDUQHULQJ# QHLJKERXUKRRG# DQG# FRPPXQLW\#
DFFHSWDQFH/# ZKHUH# WKHUH# ZLOO# EH# PLQLPXP# RI# SXEOLF# DQG# HQYLURQPHQWDO#
REMHFWLRQ/#ZKLFK#LQ#PDQ\#FDVHV#LV#WKH#PRVW#GLIILFXOW#WDVN1#

• 7UDQVIHU#VWDWLRQ#VKRXOG#EH#ORFDWHG#WR#ZKHUH#WKH#FRQVWUXFWLRQ#DQG#RSHUDWLRQ#ZLOO#
EH#PRVW#HFRQRPLFDO1#

• $GGLWLRQDOO\/# LI# WKH# WUDQVIHU#VWDWLRQ#VLWH# LV# WR#EH#XVHG# IRU#SURFHVVLQJ#RSHUDWLRQV#
LQYROYLQJ# UHF\FOLQJ2PDWHULDO# UHFRYHU\/# UHTXLUHPHQWV# DQG# DV# ZHOO# DV# WKH#
HQYLURQPHQWDO#FRQGLWLRQV#IRU#WKRVH#RSHUDWLRQV#PXVW#DOVR#EH#DVVHVVHG1#

7UDQVIHU#6WDWLRQV#

,Q# WKH# ILHOG# RI# VROLG# ZDVWH# PDQDJHPHQW/# WKH# IXQFWLRQDO# HOHPHQW# RI# WUDQVIHU# DQG#
WUDQVSRUW#UHIHUV#WR#WKH#PHDQV/#IDFLOLWLHV/#DQG#DSSXUWHQDQFHV#XVHG#WR#HIIHFW#WKH#WUDQVIHU#
RI#ZDVWH# IURP#RQH# ORFDWLRQ# WR#DQRWKHU/#XVXDOO\#PRUH#GLVWDQW/# ORFDWLRQ1#7\SLFDOO\/# WKH#
FRQWHQWV#RI#UHODWLYHO\#VPDOO#FROOHFWLRQ#YHKLFOHV#DUH# WUDQVIHUUHG# WR# ODUJHU#YHKLFOHV# WKDW#
DUH# XVHG# WR# WUDQVSRUW# WKH#ZDVWH# RYHU# H[WHQGHG# GLVWDQFHV# HLWKHU# WR#ZDVWH# WUHDWPHQW#
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# $80:5#

IDFLOLWLHV#RU#WR#GLVSRVDO#VLWHV1#,Q#VRPH#FDVHV/#WUDQVIHU#DQG#WUDQVSRUW#RSHUDWLRQV#DUH#DOVR#
XVHG#LQ#FRQMXQFWLRQ#ZLWK#ZDVWH#WUHDWPHQW#IDFLOLWLHV#WR#WUDQVSRUW#UHFRYHUHG#PDWHULDOV#WR#
PDUNHWV#RU#WR#RWKHU#LQWHUPHGLDWH#ZDVWH#IDFLOLWLHV#DQG#WR#WUDQVSRUW#UHVLGXHV#WR#ODQGILOOV1# #

E1615# 7KH#1HHG#IRU#7UDQVIHU#2SHUDWLRQV#

7UDQVIHU#DQG#WUDQVSRUW#RSHUDWLRQV#EHFRPH#D#QHFHVVLW\#ZKHQ#KDXO#GLVWDQFHV#WR#DYDLODEOH#
SURFHVVLQJ# FHQWUHV# RU# GLVSRVDO# VLWHV# LQFUHDVH# VR# WKDW# GLUHFW# KDXOLQJ# LV# QR# ORQJHU#
HFRQRPLFDOO\# IHDVLEOH1# 7UDQVIHU# VWDWLRQV# DUH# FHQWUDOLVHG# IDFLOLWLHV# ZKHUH# ZDVWH# LV#
XQORDGHG# IURP# VHYHUDO# VPDOO# FDSDFLW\# FROOHFWLRQ# YHKLFOHV# DQG# ORDGHG# LQWR# D# ODUJHU#
FDSDFLW\#YHKLFOH# IRU#KDXOLQJ1#7KLV# WHQGV# WR# LQFUHDVH# WKH#HIILFLHQF\#RI# WKH# V\VWHP/#DV#
FROOHFWLRQ# YHKLFOHV# DQG# FUHZV# UHPDLQ# FORVHU# WR# WKH# URXWHV/# ZKLOH# ODUJHU# YHKLFOHV/#
GHVLJQHG#IRU#WUDQVIHU/#PDNH#WKH#WULS#WR#WKH#GLVSRVDO#IDFLOLW\1#

%HFDXVH# RI# VLWLQJ# SUREOHPV/# DQG# WKH# ODFN# RI# DYDLODEOH# VSDFHV/# ODQGILOOV# DQG# RWKHU#
GLVSRVDO# IDFLOLWLHV#DUH#EHLQJ#VLWHG# LQ#PRUH# UHPRWH#DUHDV/#DZD\# IURP#PXQLFLSDO#ZDVWH#
VRXUFHV#RU#JHQHUDWLRQ#SRLQWV1#&RQVHTXHQWO\/#WKH#FRVWV#DVVRFLDWHG#ZLWK#WUDQVSRUWLQJ#WKH#
ZDVWH#IURP#WKH#FROOHFWLRQ#URXWH#WR#WKH#GLVSRVDO#IDFLOLW\#DUH#LQFUHDVLQJ1#7UDQVIHU#VWDWLRQV#
DUH#EHFRPLQJ#D#PRUH#DWWUDFWLYH#DOWHUQDWLYH#IRU#FRQWUROOLQJ#WKHVH#ULVLQJ#FRVWV1#

,Q#DGGLWLRQ/#WUDQVIHU#VWDWLRQ#RSHUDWLRQ#PD\#EH#LQWHJUDWHG#ZLWK#RWKHU#ZDVWH#PDQDJHPHQW#
RSWLRQV/#VXFK#DV#UHF\FOLQJ#SURJUDPV#DQG#ZDVWH#0#WR#0#HQHUJ\#IDFLOLW\#RSHUDWLRQ/#ZKLFK#
IXUWKHU#HQKDQFHV#WKH#DWWUDFWLYHQHVV#RI#WUDQVIHU#VWDWLRQV1# #

'HVSLWH#WKH#EHQHILWV#DVVRFLDWHG#ZLWK#WUDQVIHU#VWDWLRQV/#VLJQLILFDQW#FDSLWDO#DQG#RSHUDWLQJ#
FRVWV#PD\#UHPRYH#WKHP#DV#IHDVLEOH#RSWLRQV1#

$GGLWLRQDOO\/# RSHUDWLQJ# D# WUDQVIHU# VWDWLRQ# FDQ# KDYH# VLJQLILFDQW# LPSDFWV# RQ# RWKHU#
HOHPHQWV#RI#LQWHJUDWHG#VROLG#ZDVWH#PDQDJHPHQW#V\VWHP#DQG/#LI#SURSHUO\#SODQQHG/#WKHVH#
LPSDFWV#FDQ#EH#H[WUHPHO\#SRVLWLYH#DQG#FRVW#HIIHFWLYH1#

7UDQVIHU#RSHUDWLRQV#FDQ#EH#XVHG#VXFFHVVIXOO\#ZLWK#DOO#W\SHV#RI#FROOHFWLRQ#YHKLFOHV#DQG#
FRQYH\RU#V\VWHPV1#$GGLWLRQDO#IDFWRUV#WKDW#WHQG#WR#PDNH#WKH#XVH#RI#WUDQVIHU#RSHUDWLRQV#
DWWUDFWLYH#LQFOXGH>#

• 7KH#RFFXUUHQFH#RI#LOOHJDO#GXPSLQJ#GXH#WR#WKH#H[FHVVLYH#KDXO#GLVWDQFHV/#

• ,W#JLYHV#SURYLVLRQ#WR#ORFDWH#WKH#GLVSRVDO#VLWHV#IDU#IURP#FROOHFWLRQ#URXWHV/#

• 7KH#XVH#RI#VPDOO#FDSDFLW\#FROOHFWLRQ#YHKLFOHV/#

• 7KH#H[LVWHQFH#RI#ORZ0GHQVLW\#UHVLGHQWLDO#VHUYLFH#DUHDV/#

• 7KH#XVH#RI#D#KDXOHG#FRQWDLQHU#V\VWHP#+LI#QHHGHG,#ZLWK#UHODWLYHO\#VPDOO#FDSDFLW\#
FRQWDLQHUV#IRU#WKH#FROOHFWLRQ#RI#ZDVWHV#IURP#FRPPHUFLDO#VRXUFHV1# #

E1616# 7UDQVIHU#6WDWLRQ#3ODQQLQJ#DQG#'HVLJQ#5HTXLUHPHQWV#

$OWKRXJK#WKH#VSHFLILF#GHWDLOV#YDU\#ZLWK#VL]H/#LPSRUWDQW#IDFWRUV#WKDW#PXVW#EH#FRQVLGHUHG#
LQ#WKH#GHVLJQ#RI#WUDQVIHU#VWDWLRQV#DUH#JLYHQ#EHORZ=#

• 7KH#W\SH#RI#WUDQVIHU#RSHUDWLRQ#WR#EH#XVHG#

• 6WRUDJH#DQG#WKURXJKSXW#FDSDFLW\#UHTXLUHPHQWV#

• (TXLSPHQW#DQG#DFFHVVRU\#UHTXLUHPHQWV#
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# $80:6#

• 6DQLWDU\#UHTXLUHPHQWV#

• 7UDQVIHU#VWDWLRQ#FRVW#DQG#EHQHILWV1# #

7\SH#RI#7UDQVIHU#6WDWLRQ#

7UDQVIHU#VWDWLRQV#DUH#XVHG#WR#DFFRPSOLVK#WUDQVIHU#RI#VROLG#ZDVWHV#IURP#FROOHFWLRQ#DQG#
RWKHU#VPDOO#YHKLFOHV#WR#ODUJHU#WUDQVSRUW#HTXLSPHQW1#'HSHQGLQJ#RQ#WKH#PHWKRG#XVHG#WR#
ORDG#WKH#WUDQVSRUW#YHKLFOHV/#WUDQVIHU#VWDWLRQV#PD\#EH#FODVVLILHG#LQWR#WKUHH#JHQHUDO#W\SHV=#

4,# 'LUHFW0ORDG#

5,# 6WRUDJH0ORDG#

6,# &RPELQHG#GLUHFW0ORDG#DQG#GLVFKDUJH0ORDG#

2Q# WKH# RWKHU# KDQG/# WUDQVIHU# VWDWLRQV#PD\# EH# FODVVLILHG#ZLWK# UHVSHFW# WR# WKURXJKSXW#
FDSDFLW\#+WKH#DPRXQW#RI#PDWHULDO#WKDW#FDQ#EH#WUDQVIHUUHG#DQG#KDXOHG,#DV#IROORZV=#

4,# 6PDOO/#OHVV#WKDQ#433#WRQ2GD\#

5,# 0HGLXP/#EHWZHHQ#433#±#833#WRQ2GD\#

6,# /DUJH/#PRUH#WKDQ#833#WRQ2GD\1#

7UDQVIHU#VWDWLRQ#FDWHJRULHV/#EDVHG#RQ#WKH#PHWKRG#XVHG#DUH#EULHIO\#RXWOLQHG#EHORZ/#DQG#
VRPH#RI#WKH#DVVRFLDWHG#DGYDQWDJHV#DQG#GLVDGYDQWDJHV#DUH#DOVR#LQFOXGHG1#

7DEOH#8048=#7UDQVIHU#6WDWLRQ#'HVLJQ#$OWHUQDWLYHV#
'HVLJQ#2SWLRQ# $GYDQWDJHV# 'LVDGYDQWDJHV#

'LUHFW0/RDG#
0# &ROOHFWLRQ#YHKLFOHV#GXPS#ORDG#
GLUHFWO\#LQWR#D#RSHQ0WRS#WUDLOHU#YLD#
ODUJH#KRSSHU#

0# :DVWH#LV#JUDYLW\0IHG#WR#WKH#WUDLOHU#

#

0# 1R#LQWHUPHGLDWH#KDQGOLQJ#RI#ZDVWH/#
LQFUHDVLQJ#HIILFLHQF\#

0# )DFLOLW\#VKXWGRZQ#UDUH#EHFDXVH#QR#
FRPSOLFDWHG#HTXLSPHQW#LQYROYHG#

0# (DV\#WR#RSHUDWH#

#

0# $GGLWLRQDO#WLSSLQJ#IORRU2VWRUDJH#
VSDFH#PD\#EH#UHTXLUHG#LQ#RUGHU#
WR#RSHUDWH#LQ#HIILFLHQW#ZD\# #

6WRUDJH0/RDG#
0# /DUJH#WLSSLQJ#SLW2IORRU2KRSSHU#
ZKHUH#WKH#FROOHFWLRQ#YHKLFOHV#
XQORDG#

0# 0RELOH#SODQW2FUDQH#RUJDQLVH#DQG#
SXVK#WKH#ZDVWH#LQWR#
WUDLOHU2FRQWDLQHU#

#

0# 5HTXLUHV#OLWWOH#VLWH#ZRUN#
0# ,QYROYHV#UHODWLYHO\#ORZ#EXLOGLQJ#
FRVWV#

0# 5HF\FODEOHV#FDQ#EH#VHSDUDWHG#
0# )ORRU2SLW#DFWV#DV#VWRUDJH#DUHD#
GXULQJ#SHDN#DUULYDO#

#

0# 8VXDOO\#LQVDQLWDU\#2XQDHVWKHWLF#
FRQGLWLRQV#

0# 2SHUDWLRQ#FRVW#DUH#KLJKHU#WKDQ#
GLUHFW0ORDGLQJ#PHWKRG#

0# 6RPHWLPHV#FRPSOLFDWHG#
PHFKDQLFDO#V\VWHPV#DUH#XVHG#

&RPELQHG#'LUHFW0/RDG#DQG#
'LVFKDUJH0/RDG#
0# 8VXDOO\# # D#PXOWLSXUSRVH#IDFLOLW\#
0# 0DWHULDOV#UHFRYHU\#

#

0# &DQ#DFKLHYH#UHVRXUFH#UHFRYHU\#
DQG#UHF\FOLQJ#

0# &DQ#KDQGOH#ELJ#FDSDFLWLHV#RI#
ZDVWH#

#

0# +LJKHU#LQYHVWPHQW2RSHUDWLRQ#DQG#
PDLQWHQDQFH#FRVWV#

0# 9HU\#FRPSOLFDWHG#WR#RSHUDWH#

#
E1617# 6HOHFWLRQ#RI#7\SH#RI#$GDQD#7UDQVIHU#6WDWLRQ#

)RU#$GDQD/#GLUHFW0ORDG#LV#WKH#PRVW#FRVW#HIIHFWLYH#DQG#HIILFLHQW#W\SH#RI#WUDQVIHU#VWDWLRQ#
EHFDXVH# LW# SRVVHVVHV# VLPSOH# RSHUDWLRQ# FRQGLWLRQV/# ORZ# LQYHVWPHQW2RSHUDWLRQ# DQG#
PDLQWHQDQFH#FRVWV/#DQG#QRQ0FRPSOLFDWHG#PHFKDQLFDO#V\VWHPV1# #
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# $80:7#

7UDQVIHU#6WDWLRQ#&DSDFLW\#5HTXLUHPHQW#

$# IXQGDPHQWDO# WUDQVIHU# VWDWLRQ# GHVLJQ# IDFWRU# LV# WKH# FRPPXQLWLHV# ZDVWH# YROXPH#
HVWLPDWH1#3UDFWLFHV#VKRZ#WKDW#HVWLPDWHV#DUH#RIWHQ#LQDFFXUDWH/#UHVXOWLQJ#LQ#RYHUVL]HG#RU#
XQGHUVL]HG#IDFLOLWLHV#IDFHG#ZLWK#RSHUDWLQJ#ORVVHV#DQG#KLJK#WLSSLQJ#IHHV1#$FFXUDWH#ZDVWH#
VWUHDP# DVVHVVPHQW# GDWD# DQG# HVWLPDWLQJ# WKH# FKDQJHV# LQ# WKH# ZDVWH# VWUHDP# GXH# WR#
UHF\FOLQJ#RU#RWKHU#ZDVWH#PDQDJHPHQW#SURJUDP#DUH#WKH#RQO\#ZD\#WR#DYRLG#WKLV#SUREOHP1#
7KLV#LVVXH#KDV#VHULRXVO\#EHHQ#WDNHQ#LQWR#FRQVLGHUDWLRQ#LQ#WKH#SURMHFW#VWXGLHV#LQ#$GDQD#
DQG#DFFXUDWH#YDOXHV#KDYH#EHHQ#LGHQWLILHG1#

%RWK#WKH#WKURXJKSXW#DQG#VWRUDJH#FDSDFLW\#UHTXLUHPHQWV#PXVW#EH#HYDOXDWHG#FDUHIXOO\#LQ#
SODQQLQJ#DQG#GHVLJQLQJ#WUDQVIHU#VWDWLRQV1#7KH#WKURXJKSXW#FDSDFLW\#RI#D#WUDQVIHU#VWDWLRQ#
PXVW#EH#VXFK# WKDW# WKH#FROOHFWLRQ#YHKLFOHV#GR#QRW#KDYH# WR#ZDLW# WRR# ORQJ# WR#XQORDG1# ,Q#
PRVW#FDVHV/# LW#ZLOO#QRW#EH#FRVW0HIIHFWLYH# WR#GHVLJQ# WKH# VWDWLRQ# WR#KDQGOH# WKH#XOWLPDWH#
SHDN#QXPEHU#RI#KRXUO\#ORDGV1#,GHDOO\/#DQ#HFRQRPLF#WUDGH0RII#DQDO\VLV#VKRXOG#EH#PDGH1# #

E1618# 6HOHFWLRQ#RI#WKH#&DSDFLW\#RI#$GDQD#7UDQVIHU#6WDWLRQ#

7KH#HVWLPDWHG# IXWXUH#FROOHFWHG#ZDVWH#DPRXQW# LQ#$GDQD# IRU# WKH#\HDU# 5338/#5345#DQG#
5353#DUH#JLYHQ#EHORZ=# #

<HDU# &ROOHFWHG#:DVWH#$PRXQW#

5338# 4/48;#WRQ2GD\#

5345# 4/9<8#WRQ2GD\#

5353# 5/63;#WRQ2GD\#

#
7KH#WUDQVIHU#VWDWLRQ#IRU#$GDQD#ZLOO#EH#SXW#LQWR#RSHUDWLRQ#LQ#WKH#VHFRQG#SKDVH#+5338,#RI#
WKH# SURMHFW# LPSOHPHQWDWLRQ# SHULRG1#%DVLQJ# RQ# WKH# HVWLPDWHG# IXWXUH# FROOHFWHG#ZDVWH#
DPRXQWV# DQG# WUDQVIHU# VWDWLRQ# FDSDFLW\# UHTXLUHPHQWV/# WKH# FDSDFLW\# RI#$GDQD# WUDQVIHU#
VWDWLRQ#ZLOO#EH#4/533#WRQ2#;#KU#VKLIW1#7DEOH#JLYHQ#EHORZ#ZLOO#LOOXVWUDWH#WKH#RSHUDWLRQDO#
FDSDFLW\#RI#$GDQD#WUDQVIHU#VWDWLRQ#IRU#WKH#\HDUV#5338/#5345#DQG#53531#

<HDU# 2SHUDWLRQ#&DSDFLW\#

5338# 4/533#WRQ2#;#KU#VKLIW#

5345# 4/;33#WRQ2#45#KU#VKLIW#

5353# 5/733#WRQ249#KU#VKLIW#

#
(TXLSPHQW#DQG#$FFHVVRU\#5HTXLUHPHQWV#

7KH#HTXLSPHQW#DQG#DFFHVVRULHV#XVHG#LQ#FRQMXQFWLRQ#ZLWK#D#WUDQVIHU#VWDWLRQ#GHSHQG#RQ#
WKH# IXQFWLRQ#RI# WKH# WUDQVIHU#VWDWLRQ# LQ# WKH#ZDVWH#PDQDJHPHQW# V\VWHP1#7KH# W\SHV#DQG#
DPRXQWV#RI#HTXLSPHQW#UHTXLUHG#DOVR#YDU\#ZLWK#WKH#FDSDFLW\#RI#WKH#VWDWLRQ1#$GGLWLRQDO#
HTXLSPHQW#LV#UHTXLUHG#WR#GLVWULEXWH#WKH#ZDVWH#DQG#HTXDOLVH#WKH#ORDGV1#6FDOHV#VKRXOG#EH#
SURYLGHG#DW#DOO#PHGLXP#DQG# ODUJH#VL]H# WUDQVIHU#VWDWLRQV/#ERWK# WR#FRQWURO#DQG#PRQLWRU#
WKH#RSHUDWLRQ#DQG#WR#GHYHORS#PHDQLQJIXO#HQJLQHHULQJ#GDWD1#

,I#WKH#WUDQVIHU#VWDWLRQ#LV#WR#EH#XVHG#DV#D#GLVSDWFK#FHQWUH#RU#GLVWULFW#KHDGTXDUWHUV#IRU#D#
VROLG#ZDVWH#FROOHFWLRQ#RSHUDWLRQ/#D#PRUH#FRPSOHWH#IDFLOLW\#VKRXOG#EH#FRQVWUXFWHG1#)RU#
KHDGTXDUWHUV# IDFLOLW\/# IXHO#GHSRW/#D# OXQFKURRP/#PHHWLQJ# URRP/#RIILFHV/# ORFNHU# URRPV/#
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# $80:8#

VKRZHUV/# DQG# WRLOHWV# VKRXOG# EH# SURYLGHG1# )DFLOLWLHV# IRU# SURYLGLQJ# HTXLSPHQW#
PDLQWHQDQFH#PD\#DOVR#EH#LQFRUSRUDWHG1#

2QH# RI# WKH#PRVW# LPSRUWDQW# HTXLSPHQW# LQ# WUDQVIHU# VWDWLRQV# LV# WKH# WUDQVIHU# YHKLFOH1#
7UDQVIHU#YHKLFOHV#FRPH#LQ#WZR#EDVLF#YDULHWLHV=#

• 2SHQ0WRS#WUDLOHUV#

• (QFORVHG#WUDLOHUV#

:KHUH# WKH# SRLQW# RI# ILQDO# GLVSRVLWLRQ# FDQ# EH# UHDFKHG# E\# PRWRU# YHKLFOH/# WKH# PRVW#
FRPPRQ# PHDQV# XVHG# WR# WUDQVSRUW# VROLG# ZDVWHV# IURP# WUDQVIHU# VWDWLRQV# DUH# WUDLOHUV/#
VHPL0WUDLOHUV#DQG#FRPSDFWLRQ#YHKLFOHV1#

,Q# JHQHUDO/# YHKLFOHV# XVHG# IRU# KDXOLQJ# RQ# KLJKZD\V# VKRXOG# VDWLVI\# WKH# IROORZLQJ#
UHTXLUHPHQWV=#

4,# :DVWHV#PXVW#EH#WUDQVSRUWHG#DW#PLQLPXP#FRVW#

5,# :DVWHV#PXVW#EH#FRYHUHG#GXULQJ#KDXO#

6,# 9HKLFOHV#PXVW#EH#GHVLJQHG#IRU#KLJKZD\#WUDIILF#

7,# 9HKLFOH# FDSDFLW\# PXVW# EH# VXFK# WKDW# WKH# DOORZDEOH# ZHLJKW# OLPLWV# DUH# QRW#
H[FHHGHG/#DQG#

8,# 7KH#PHWKRGV#IRU#ORDGLQJ#DQG#XQORDGLQJ#PXVW#EH#VLPSOH#DQG#GHSHQGDEOH1#

7KH# GHFLVLRQ0PDNHUV# VKRXOG# FRQVLGHU# WKH# IDFWRUV# JLYHQ# EHORZ/# ZKLFK# ZRXOG# EH#
DIIHFWLQJ#WUDQVIHU#YHKLFOH#VHOHFWLRQ=#

4,# &DSLWDO#FRVWV#

5,# &DSDFLW\#RI#WKH#WUDLOHU#

6,# 7\SH#RI#WUDQVIHU#VWDWLRQ#

7,# 'LVWDQFH#RI#KDXO#WR#GLVSRVDO#VLWH#

8,# +RXUV#RI#KDXO#SHU#GD\#

9,# 4XDQWLW\#RI#ZDVWH#WR#EH#WUDQVSRUWHG/#DQG#

:,# :HLJKW#OLPLWV1#

6DQLWDU\#5HTXLUHPHQWV# #

(QYLURQPHQWDO#5HTXLUHPHQWV#

%\#SURSHU#GHVLJQ/#FRQVWUXFWLRQ#DQG#RSHUDWLRQ/#WKH#REMHFWLRQDEOH#SUREOHPV#RI# WUDQVIHU#
VWDWLRQV#FDQ#EH#PLQLPLVHG1#0RVW#RI# WKH#PRGHUQ/# ODUJH# WUDQVIHU# VWDWLRQV#DUH#HQFORVHG#
DQG# DUH# FRQVWUXFWHG# RI# PDWHULDOV# WKDW# FDQ# EH# PDLQWDLQHG# DQG# FOHDQHG# HDVLO\1# 7R#
HOLPLQDWH# LQDGYHUWHQW# HPLVVLRQV/# HQFORVHG# IDFLOLWLHV# VKRXOG# KDYH# DLU0KDQGOLQJ#
HTXLSPHQW#WKDW#FUHDWHV#D#QHJDWLYH#SUHVVXUH#ZLWKLQ#WKH#IDFLOLW\1#,Q#PRVW#FDVHV/#ILUHSURRI#
FRQVWUXFWLRQ# LV# XVHG# IRU# GLUHFW0ORDGLQJ# WUDQVIHU# VWDWLRQV#ZLWK# RSHQ# ORDGLQJ# DUHDV# LI#
QHFHVVDU\1#6SHFLDO# DWWHQWLRQ# VKRXOG#EH#JLYHQ# WR# WKH#SUREOHP#RI#EORZLQJ#SDSHU1#7KH#
EHVW#ZD\#WR#PDLQWDLQ#RYHUDOO#VDQLWDWLRQ#RI#D#WUDQVIHU#VWDWLRQ#LV#WR#PRQLWRU#WKH#RSHUDWLRQ#
FRQWLQXDOO\1#6SLOOHG#ZDVWHV#VKRXOG#EH#SLFNHG#XS#LPPHGLDWHO\#RU#LQ#DQ\#FDVH#VKRXOG#QRW#
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# $80:9#

EH#DOORZHG#WR#DFFXPXODWH#IRU#PRUH#WKDQ#4#RU#5#KRXU1#7KH#DUHD#VKRXOG#DOVR#EH#ZDVKHG#
LQ# UHDVRQDEOH# LQWHUYDOV1# 7KH# SURGXFHG# ZDVWHZDWHU# LQ# WKH# IDFLOLW\# VKRXOG# DOVR# EH#
KDQGOHG#LQ#D#VDQLWDU\#PDQQHU/#LI#QHFHVVDU\#VKRXOG#EH#WUHDWHG1#

+HDOWK#DQG#6DIHW\#

+HDOWK#DQG#VDIHW\#LVVXHV#LQ#WUDQVIHU#VWDWLRQV#DUH#UHODWHG#WR#GXVW#DQG#YDSRXU#LQKDODWLRQ1#
2YHUKHDG#ZDWHU# VSUD\V# DUH# XVHG# WR# NHHS# WKH# GXVW# GRZQ# LQ# WKH# IDFLOLW\1#7R# SUHYHQW#
LQKDODWLRQ/#ZRUNHUV#VKRXOG#ZHDU#GXVW#PDVNV1#)RU#UHDVRQV#RI#VDIHW\/#WKH#SXEOLF#VKRXOG#
QRW#EH#DOORZHG# WR#GLVFKDUJH#ZDVWHV#GLUHFWO\# LQWR# WKH# IDFLOLW\/#EXW# WR#FRQWDLQHUV#DW# WKH#
UHFHSWLRQ#DUHD#RI#YHKLFOHV1#

7UDQVIHU#6WDWLRQ#&RVW#DQG#%HQHILWV#

'HYHORSLQJ#DQG#RSHUDWLQJ#WUDQVIHU#VWDWLRQV#LQYROYHV#VLJQLILFDQW#FDSLWDO#FRVWV/#LQFOXGLQJ#
ODQG#DFTXLVLWLRQ/#FRQVWUXFWLRQ#RI#EXLOGLQJV/#SXUFKDVH#RI#HTXLSPHQW/#DQG#KDXO#YHKLFOHV1#
&RVW#RI#GHVLJQ/#VLWH#SUHSDUDWLRQ/#DQG#FRQVWUXFWLRQ#DUH#DOVR#VLJQLILFDQW1#

6XEVWDQWLDO# EHQHILWV/# KRZHYHU/# FDQ# DOVR# EH# UHDOLVHG1# &RVW# VDYLQJV# UHVXOWLQJ# IURP#
WUDQVIHU#VWDWLRQ#LPSOHPHQWDWLRQ#PD\#LQFOXGH>#

4,# 5HGXFHG#QRQ0SURGXFWLYH#WLPH#RI#FROOHFWLRQ#FUHZ# #

5,# 5HGXFHG#FROOHFWLRQ#WUXFN#PLOHDJH#

6,# 5HGXFHG#PDLQWHQDQFH#FRVWV#RI#FROOHFWLRQ#WUXFNV/#DQG#

7,# ,QFUHDVHG#XVH#RI#OLJKWHU#GXW\#FROOHFWLRQ#YHKLFOHV1#

F1# 3XEOLF#$UHD#&OHDQVLQJ#

F14# 3XEOLF#$UHD#&OHDQVLQJ#%DVLF#&RQFHSWV# #

• ,Q#PRVW#PDKDOOHV#RI#WKH#FLW\#DOO#VWUHHWV#VZHHSLQJ#ZRUN#ZLOO#EH#JHQHUDOO\#FDUULHG#
RXW#PDQXDOO\1#

• 7KH#H[LVWLQJ#PHFKDQLFDO#VWUHHW#VZHHSHUV#ZLOO#EH#XVHG# IRU# WKH#FOHDQLQJ#RI#PDLQ#
URDGV#DQG#ERXOHYDUGV#LQ#WKH#3KDVH#4/#UHQHZLQJ#WKHP#ZKHQ#QHFHVVDU\1#,Q#3KDVH#
5/#WKH#UDWLR#RI#WKH#PHFKDQLFDO#VZHHSLQJ#RSHUDWLRQ#ZLOO#EH#LQFUHDVHG#LI#WKH#ODERXU#
FRVW#ZLOO#EH#LQFUHDVHG#DQG#WKH#URDG#FRQGLWLRQV#ZLOO#EH#LPSURYHG1#,I#WKHVH#ODERXU#
DQG# URDG#FRQGLWLRQ#DOORZV/#ZKROH#V\VWHP# IRU#PDMRU# URDG#ZLOO#EH#H[FKDQJHG# WR#
IXOO\#PHFKDQLFDO#V\VWHP1#

• $Q# DSSURSULDWH# FROOHFWLRQ# DQG# WUDQVSRUWDWLRQ# V\VWHP# IRU# VWUHHW#ZDVWH#ZLOO# EH#
LQWURGXFHG1#

• 7KH# VWUHHW# ZDVWH/# ZKLFK# LV# FROOHFWHG# PDQXDOO\/# ZLOO# EH# VWRUHG# LQ# ZKHHOHG#
FRQWDLQHUV# WKDW#DUH#DOORFDWHG#RQO\#IRU# WKLV#SXUSRVH#DQG#ZLOO#EH#FROOHFWHG#E\# WKH#
H[LVWLQJ#FROOHFWLRQ#YHKLFOHV1#

• 3UHYHQWLRQ#RI#OLWWHULQJ#LQ#WKH#FLW\#ZLOO#EH#DFKLHYHG1#

• 7KH#VXSHUYLVLRQ#V\VWHP#RI#ODERXUHUV#ZLOO#EH#LPSURYHG1#

7KH#SUHVHQW# VWUHHW# VZHHSLQJ#ZRUN/#PDLQO\#FRQGXFWHG#PDQXDOO\/# LV#GHHPHG# WR#EH# DQ#
DSSURSULDWH#PHWKRG#GXH#WR#FKHDS#ODERXU#FRVWV#DQG#LQIHULRU#URDG#FRQGLWLRQV#WKDW#ZRXOG#
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# $80::#

KDPSHU# PHFKDQLFDO# VWUHHW# VZHHSLQJ# HTXLSPHQW1# +RZHYHU/# WKH# UDWLR# RI#
PDQXDO2PHFKDQLFDO#VZHHSLQJ#ZRUN#VKDOO#EH#H[DPLQHG#DQG#FKDQJHG#DFFRUGLQJ# WR# WKH#
ODERXU#FRVW#LQFUHDVH#DQG#WKH#LPSURYHPHQW#RI#URDG#FRQGLWLRQV1#

F15# 3XEOLF#$UHD#&OHDQVLQJ#0DVWHU#3ODQ#3URJUDP#

• 7R#LQVWDOO#PRUH#OLWWHU#ER[HV#DORQJ#VWUHHWV#

0RUH# OLWWHU# ER[HV#ZLOO# EH# LQVWDOOHG# WR# UHGXFH# WKH#ZRUNORDG# IRU# VWUHHW# VZHHSHUV# DQG#
SUHYHQWLQJ#ZDVWH#IURP#VFDWWHULQJ1#

• 7R#LQFUHDVH#WKH#QXPEHU#RI#FROOHFWLRQ#SRLQWV#

,Q#RUGHU#WR#VKRUWHQ#WKH#KDXODJH#GLVWDQFH#RI#WKH#FROOHFWHG#ZDVWH/#FRPPXQDO#FRQWDLQHUV#
ZLOO#EH#XVHG#DV#FROOHFWLRQ#SRLQWV/#ZKLFK#ZLOO#EH#SODFHG#LQ#FORVH#SUR[LPLW\1#7KH#KDXODJH#
GLVWDQFH#ZLOO#EH#FRQWUROOHG/#ZKLFK#ZLOO#EH#OHVV#WKDQ#RQH#NP1# #

• 7R#XVH#D#QHZ#W\SH#RI#FDUW#WR#FDUU\#OLWWHU#FROOHFWHG# #

$#QHZ# W\SH#RI#FDUW#ZLWK#D# ODUJHU#KDXODJH#FDSDFLW\#ZLOO#EH# LQWURGXFHG# WR# LPSURYH# WKH#
HIILFLHQF\#RI#WKH#KDXODJH#ZRUN1# #

• 7R#VHW#XS#VLWH#RIILFHV#ZLWK#VSDFH#

7KH#PXQLFLSDOLWLHV#ZLOO#VHW#XS#VLWH#RIILFHV#ZLWK#VWRUDJH#VSDFH# LQ#DFFRUGDQFH#ZLWK# WKH#
LQFUHDVH# LQ#VWUHHW#VZHHSLQJ#DUHD1#7KHVH#RIILFHV#ZLOO#IXQFWLRQ#DV#D#VWRUHKRXVH# WR#VWRZ#
FDUWV/#WRROV/#HWF1/#DQG#WR#HQDEOH#D#IRUHPDQ#WR#VXSHUYLVH#VWUHHW#VZHHSHUV1#

• 6ZHHSLQJ#)UHTXHQF\#

7KH#VWUHHW#VZHHSLQJ#IUHTXHQF\#LQ#$GDQD#LV#SURSRVHG#DV#IROORZV=#

#
5RDG#&ODVVLILFDWLRQ# )UHTXHQF\#

&RPPHUFLDO#URDGV#DQG#PDUNHW#]RQHV# 2QFH#D#GD\#
0DLQ#URDGV#LQ#WKH#&HQWUDO#=RQH# 2QFH#D#GD\#
6XEXUEDQ#FRPPHUFLDO#VWUHHWV# 7#WLPHV#SHU#ZHHN#
6HFRQGDU\#VWUHHWV# 5#WLPHV#SHU#ZHHN#
5HVLGHQWLDO#6WUHHWV# 5#WLPHV#SHU#ZHHN#
0DLQ#URDGV#+ERXOHYDUGV,# 2QFH#D#GD\#

#
G1# 5HF\FOLQJ#

7KH#IROORZLQJ#JRYHUQPHQW#UHODWHG#UHF\FOLQJ#V\VWHPV#ZLOO#EH#HVWDEOLVKHG1#

• $Q#DGPLQLVWUDWLRQ#V\VWHP#WKDW#SURPRWH#SURGXFWLRQ#RI#UHF\FODEOH#JRRGV2SURGXFWV#
IURP#WKH#PDQXIDFWXULQJ#VWDJH/#ZLWK#JRYHUQPHQW#DVVLVWDQFH/#LQ#RUGHU#WR#PLQLPLVH#
ZDVWH#JHQHUDWLRQ#+JHQHUDWLRQ#FRQWURO,#WR#DV#PXFK#DV#SRVVLEOH1#

• $# V\VWHP# WKDW# HQDEOHV# UHF\FOLQJ# DW# VRXUFH/# LQ#SDUWLFXODU/# VHSDUDWH#GLVFKDUJH# DW#
VRXUFH#DQG#SURPRWH#WKH#UHF\FOLQJ#RI#VHJUHJDWHG#ZDVWH#PDWHULDOV1#

• 5HF\FOLQJ#E\#WKH#VHYHUDO#LQWHUPHGLDWH#WUHDWPHQW#IDFLOLWLHV1#
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# $80:;#

H1# ,QWHUPHGLDWH#7UHDWPHQW#

,Q# RUGHU# WR# GUDZ# XS#ZDVWH# VWUHDPV# IRU# 6# VFHQDULRV/# WKH# WHDP# VHW# XS# WKH# IROORZLQJ#
ILJXUHV# IRU#HDFK# LQWHUPHGLDWH# WUHDWPHQW# IDFLOLW\1#7KHVH# ILJXUHV#DUH#GHGXFHG# IURP# WKH#
ZDVWH# FRPSRVLWLRQ# IRUHFDVWHG# E\# WKH# WHDP# DQG# YDULRXV# RSHUDWLRQDO# GDWD#ZKLFK# WKH#
FRQVXOWDQWV#JDLQHG#IURP#-DSDQ/#'HQPDUN/#HWF1# #

,WHPV# 5DWHV+(,#
6HSDUDWH#&ROOHFWLRQ#$PRXQW#
• 1RQ0FRPSRVWDEOH#:DVWH#
• :RPSRVWDEOH#:DVWH#

#
88#
78#

6RUWLQJ#3ODQW#
• 5HF\FOHG#:DVWH#
• 5HVLGXHV#

#
57#
:9#

%LR0JDV#3ODQW#
• :DWHU#&RQWHQW#
• &+7/#+52/#HWF1#
• &RPSRVW#
• 5HVLGXHV#
• 5HF\FOLQJ#

#
:3#
::#
4;#
7#
4#

5')#+5HIXVH#'HULYHG#)XHO,#
• 5')#
• 5HVLGXHV#

#
93#
73#

&RPSRVW#3ODQW#
• :DWHU#&RQWHQW#
• &+7/#+52/#HWF1#
• &RPSRVW#
• 5HVLGXHV#
• 5HF\FOLQJ# #

#
:3#
::#
4;#
7#
4#

#
I1# )LQDO#'LVSRVDO#

6LQFH#IXWXUH#ILQDO#GLVSRVDO#VLWH#LQ#5353#LV#QRW#LGHQWLILHG/#WKH#WHDP#DVVXPHG#D#FDYLW\#LQ#
D#PLQLQJ#TXDUU\#VLWH#DV#UHFRPPHQGHG#LQ#WKH#SUHYLRXV#FKDSWHU1#7KH#IXWXUH#ODQGILOO#VKDOO#
EH#GHVLJQHG#LQ#DFFRUGDQFH#ZLWK#WKH#GHVLJQ#VWDQGDUG#SUHSDUHG#E\#WKH#0R(1#

J1# 2SHUDWLRQ#DQG#0DLQWHQDQFH#RI#9HKLFOHV#DQG#(TXLSPHQW#

2QO\#SUHYHQWLYH#DQG#GDLO\#PDLQWHQDQFH#DV#ZHOO#DV#VPDOO#UHSDLU#VHUYLFHV#ZLOO#EH#GRQH#DW#
PXQLFLSDO#ZRUNVKRSV1#7KH#KHDY\#UHSDLUV#ZLOO#EH#XQGHUWDNHQ#E\#WKH#SULYDWH#VHFWRU1#

J14# 2SHUDWLRQ#DQG#0DLQWHQDQFH#3ODQ#%DVLF#&RQFHSW#

7KH#QXPEHU#RI#SHRSOH#ZKR#DUH#LQYROYHG#LQ#6:0#ZRUNV# LQ#$GDQD# LV#FXUUHQWO\#PRUH#
WKDQ#4/433#+PXQLFLSDO#DQG#SULYDWH#FOHDQVLQJ#FRPSDQLHV#DOO#WRJHWKHU#±#4/48:,#DQG#LW#LV#
H[SHFWHG#WR#UHDFK#PRUH#WKDQ#5/333#SHRSOH#E\#WKH#\HDU#53531#6:0#ZRUNV#FKDQJH#RQ#D#
GD\#WR#GD\#EDVLV>#WR#PDLQWDLQ#WKH#HIILFLHQF\#RI#RSHUDWLRQV/#PDNLQJ#D#SURPSW#GHFLVLRQ#
DQG#WDNLQJ#VZLIW#DFWLRQ#DUH#HVVHQWLDO1#(PSOR\LQJ#D#ODUJH#QXPEHU#RI#SHRSOH#LV#ULVN\#DQG#
LV#DOVR#GLIILFXOW#WR#PDLQWDLQ#WKH#OHYHO#RI#PDQDJHPHQW#UHTXLUHG/#VR#LW#LV#UHFRPPHQGHG#
WKDW#WKH#SULYDWH#VHFWRU#SDUWLFLSDWLRQ#LQ#6:0#ZRUNV#ZLOO#EH#H[WHQGHG#LQ#RUGHU#WR#UHGXFH#
WKH#EXUGHQ#DQG#ZRUN# ORDG#RQ# WKH#DXWKRULW\# UHVSRQVLEOH# IRU#6:0/#DQG#PLQLPLVH# WKH#
FRVWV1# #
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# $80:<#

J15# 2SHUDWLRQ#DQG#0DLQWHQDQFH#0DVWHU#3ODQ#3URJUDP#

#
,WHP# 3URJUDP#

#
#
0DLQWHQDQFH#RI#
(TXLSPHQW#

$W# SUHVHQW/# WKH# ZRUNVKRS# RZQHG# E\# WKH# PXQLFLSDOLWLHV# RQO\# SURYLGHV#
SUHYHQWLYH#PDLQWHQDQFH# VHUYLFH# IRU# HTXLSPHQW/# DQG# WKH#PDMRU# UHSDLUV# DUH#
H[HFXWHG# E\# WKH# SULYDWH# ZRUNVKRSV1# 7KH# 023# SURSRVHV# WR# FRQWLQXH# WKLV#
DSSOLFDWLRQ#WLOO#WKH#HQG#RI#3KDVH#51#7KDW# LV># WKH#SUHYHQWLYH#PDLQWHQDQFH#ZLOO#
EH# H[HFXWHG# E\# WKH# H[LVWLQJ# PXQLFLSDO# IDFLOLWLHV# DQG# PDMRU# UHSDLUV# EH#
FRQGXFWHG#DW#SULYDWH#JDUDJHV1#7KH#UHDVRQ#IRU#WKLV#LV#DV#IROORZV=#
#
• ,W#WDNHV#WLPH#IRU#WKH#PXQLFLSDO#ZRUNVKRS#WR#SXUFKDVH#VSDUH#SDUWV1#6R#VSDUH#
SDUWV#RQO\#XVHG#IUHTXHQWO\#ZLOO#EH#SXUFKDVHG#DQG#NHSW#LQ#VWRUDJH1#

• &RPSOH[#UHSDLU#ZRUNV#ZLOO#EH#FRQVLJQHG#WR#WKH#SULYDWH#VHFWRU#DOWKRXJK#WKH#
FRVW# LV# KLJKHU# WKDQ# LI# GLUHFWO\# FRQGXFWHG# DW# WKH# PXQLFLSDO# ZRUNVKRS#
EHFDXVH# SULYDWH# JDUDJHV# DUH# DEOH# WR# SXUFKDVH# VSDUH# SDUWV# PXFK# PRUH#
UHDGLO\1#

#
,Q# WKH# 3KDVH# 6/# LW# LV# RXU# UHFRPPHQGDWLRQ# WKDW# WKH# ZKROH# UHSDLU# DQG#
PDLQWHQDQFH#ZRUNV#ZLOO#EH#SULYDWLVHG1# #

#
#
2SHUDWLRQ#RI#
&ROOHFWLRQ#9HKLFOHV#

7R# OLPLW# WKH#EXUGHQ# DQG#ZRUNORDG/# FXUUHQWO\# H[SHULHQFHG#E\# WKH#&OHDQVLQJ#
'HSDUWPHQWV/# YDULRXV# PHDVXUHV# RI# SULYDWH# VHFWRU# SDUWLFLSDWLRQ# ZLOO# EH#
HQFRXUDJHG1#7KH#SURSRVHG#PHDVXUHV#DUH#DV#IROORZV=#
#
• 7KH#PXQLFLSDOLWLHV#ZLOO# RZQ# VRPH# FRPSDFWRU# YHKLFOHV1# 7KH# UHVW#ZLOO# EH#
KLUHG# WR# RU# VXSSOLHG# E\# WKH# SULYDWH# VHFWRU1# 7KH# FRQWUDFW# ZRXOG# LQFOXGH#
GULYHUV/#FROOHFWLRQ#ZRUNHUV/#IXHO/#DQG#PDLQWHQDQFH1#

• $V#IRU#RWKHU#FROOHFWLRQ#YHKLFOHV/#WKH#PXQLFLSDOLWLHV#FDQ#FRQWUDFW#RXW#PRVW#RI#
WKH#RSHUDWLRQ#ZRUN# WR# WKH#SULYDWH#VHFWRU1#7KH#SULYDWH#FROOHFWLRQ#FRPSDQ\#
ZLOO#EH#HQWUXVWHG#D# VPDOO#SHUFHQWDJH#RI#FROOHFWLRQ#YHKLFOHV#RZQHG#E\# WKH#
PXQLFLSDOLWLHV1# 7KURXJK# WKH# JUDGXDO# H[SDQVLRQ# RI# WKLV# V\VWHP/# WKH#
PXQLFLSDOLW\#UHVSRQVLEOH#IRU#6:0#FDQ#QXUWXUH#WKH#SRWHQWLDO#RI#WKH#SULYDWH#
VHFWLRQ/#LQ#SUHSDUDWLRQ#IRU#WKH#IXWXUH#KDQG0RYHU#RI#DOO#FROOHFWLRQ#ZRUN1#

#
#
6WUHHW#6ZHHSLQJ#

6WUHHW#VZHHSLQJ#ZRUNHUV#ZLOO#EH#HPSOR\HG# LQ#D#FRQWUDFW#EDVH#DV#DW#SUHVHQW/#
EHFDXVH#LW#LV#YHU\#GLIILFXOW#IRU#WKH#'0#WR#PDQDJH#PDQ\#VWUHHW#VZHHSHUV#DQG#
HPSOR\HH#FRVW#ZLOO#EH#KLJK1#7KH#PXQLFLSDOLWLHV# WDVN# LV#PDLQO\# WR# VXSHUYLVH#
FRQWUDFWHG#VZHHSHUV1# #

#
#
6RXUFH#6HSDUDWLRQ#
DQG#5HF\FOLQJ#

,Q#FROODERUDWLRQ#ZLWK#'0V# WKH#$GDQD#*0#ZLOO# LQLWLDWH# D# VRXUFH# VHSDUDWLRQ#
VFKHPH# LQ#SLORW#VFDOH# LQ# WKH#3KDVH#41#$GGLWLRQDOO\# WKH\#ZLOO#HGXFDWH#SHRSOH#
DQG#WR#SURPRWH#UHF\FOLQJ1#$W#WKLV#SKDVH# WKH#FRQFUHWH#SODQV#IRU#DFWLRQ#DUH#DV#
IROORZV=# #
• 7KH#FROOHFWLRQ#RI#WKH#VRXUFH0VHSDUDWHG#UHXVDEOHV#IURP#UHF\FOLQJ#SRLQWV#ZLOO#
EH#FRQWUDFWHG#RXW#WR#WKH#SULYDWH#VHFWRU1#

• 7KH#*0#ZLOO#FRQVWUXFW#D#VRUWLQJ#SODQW#DQG#HQWUXVW#WKH#RSHUDWLRQ#RI#LW#WR#WKH#
SULYDWH#VHFWRU1#

,Q#3KDVH#5/#*0#DQG#'0#ZLOO#H[WHQG#WKH#VRXUFH#VHSDUDWLRQ#VFKHPHV#WR#RWKHU#
PDKDOOHV#RI#$GDQD1#
,Q#3KDVH#6/#WKH#VRXUFH#VHSDUDWLRQ#SURJUDP#ZLOO#EH#H[WHQGHG#WR#WKH#ZKROH#FLW\#
DQG#WKH#SULYDWH#VHFWRU#ZLOO#EH#LQ#FKDUJH#RI#WKH#DFWXDO#UHF\FOLQJ#ZRUN1# #

#
K1# )XWXUH#:DVWH#6WUHDP#IRU#(DFK#023#6FHQDULR#

7KH#IXWXUH#ZDVWH#VWUHDP#ZKHQ#WKH#6:0#023#ZLOO#EH#LPSOHPHQWHG#LV#GUDZQ#XS#EDVHG#
RQ#WKH#IROORZLQJ#FRQFHSWV=#
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41# 6LQFH#WKH#FXUUHQW#VHOI0GLVSRVDO#PHWKRG#VXFK#DV#RSHQ#EXUQLQJ#LV#QRW#SURSHUO\#
GRQH# DQG# LW# JLYHV# DGYHUVH# LPSDFWV# RQ# WKH# VXUURXQGLQJ1# ,W# VKRXOG# EH#
HOLPLQDWHG#E\#SURYLGLQJ#FROOHFWLRQ#VHUYLFHV#E\#53381#

51# 7KH# LOOHJDO#GXPSLQJ# VKDOO#EH#DOVR#H[FOXGHG#E\# 5338/#SURYLGLQJ#FROOHFWLRQ#
VHUYLFHV#DQG#VWULFW#HQIRUFHPHQW#DV#ZHOO#DV#FRQWURO1#

61# 7KH#FXUUHQW#UHF\FOLQJ#UDWH#+5315#J2GD\2SHUVRQ,#E\#ZDVWH#JHQHUDWLRQ#VRXUFHV#
ZLOO#EH#NHSW#XQWLO#5353#

71# 7KH#UHF\FOLQJ#DFWLYLWLHV#E\#VWUHHW#ZDVWH#SLFNHUV#ZLOO#EH#JUDGXDOO\#GHFUHDVHG#
DQG#LW#ZLOO#EH#GLVDSSHDUHG#E\#53531#

81# 7KH#VFDYHQJLQJ#DFWLYLWLHV#DW#WKH#ODQGILOO#VKDOO#EH#SURKLELWHG#E\#-DQXDU\#5336#
ZKHQ#D#QHZ#UHF\FOLQJ2FRPSRVWLQJ#SODQW#ZLOO#VWDUW#RSHUDWLRQ1#

7KH#IXWXUH#ZDVWH#VWUHDP#IRU#HDFK#VFHQDULR#LV#GUDZQ#XS#EDVHG#RQ#WKH#FRQFHSWXDO#GHVLJQ#
GHVFULEHG# LQ# WKH#SUHYLRXV#VHFWLRQ1#7KH# IROORZLQJ# WDEOH# LV# WKH# VXPPDU\#RI# WKH# IXWXUH#
ZDVWH# VWUHDP1# )RU# EHWWHU# XQGHUVWDQGLQJ# ZDVWH# VWUHDPV# IRU# 6# 023# VFHQDULRV# DUH#
LOOXVWUDWHG#LQ#WKH#IROORZLQJ#)LJXUHV1#

#





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

# $80;5#

#

#

#

#

#

#

#

#

#

#
#
#
#
#
#
#
#
#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

#

#

)LJXUH#8044=#:DVWH#6WUHDP#RI#023#6FHQDULR#4#IRU#$GDQD#LQ#5353#
#

*HQHUDWLRQ#
+5/688WRQ2GD\,#

5HF\FOLQJ#
+7:WRQ2GD\,#

'LVFKDUJH#
+5/63;WRQ2GD\,#

6RUWLQJ#3ODQW#
+4/59<WRQ2GD\,#

%LR0JDV#3ODQW#
+436<WRQ2GD\,#

&ROOHFWLRQ#
+5/63;WRQ2GD\,#

5HF\FOLQJ# #
+638WRQ2GD\,#

5HVLGXH#
+6;8WRQ2GD\,#

5')#3ODQW#
+<97WRQ2GD\,#

&+7/+52/&25HWF1#
+;33WRQ2GD\,#

&RPSRVW#
+4;:WRQ2GD\,#

5HVLGXH#
+75WRQ2GD\,#

2WKHU#ZDVWH#
+:8WRQ2GD\,#

5')#
+8:<WRQ2GD\,#

)LQDO#'LVSRVDO#
+835WRQ2GD\,#

1RQ#&RPSRVWDEOH# &RPSRVWDEOH#

88(# 78(#

4615(# 741;(# ;14(#

671:(#

41;(#

5814(# 491:(#

5HF\FOLQJ# #
+43WRQ2GD\,#

317(#



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

# $80;6#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

#

)LJXUH#8045=#:DVWH#6WUHDP#RI#023#6FHQDULR#5#IRU#$GDQD#LQ#5353#
#

*HQHUDWLRQ#
+5/688WRQ2GD\,#

5HF\FOLQJ#
+7:WRQ2GD\,#

'LVFKDUJH#
+5/63;WRQ2GD\,#

6RUWLQJ#3ODQW#
+4/59<WRQ2GD\,#

&RPSRVW#3ODQW#
+4/36<WRQ2GD\,#

&ROOHFWLRQ#
+5/63;WRQ2GD\,#

5HF\FOLQJ# #
+638WRQ2GD\,#

5HVLGXH#
+<97WRQ2GD\,#

5HF\FOLQJ#
+43WRQ2GD\,#

&RPSRVW#
+4;:WRQ2GD\,#

5HVLGXH#
+75WRQ2GD\,#

2WKHU#ZDVWH#
+:8WRQ2GD\,#

)LQDO#'LVSRVDO#
+4/3;4WRQ2GD\,#

1RQ#&RPSRVWDEOH# &RPSRVWDEOH#

88(# 78(#

4615(# 741;(# ;14(#

671:(#

41;(#

317(#

&+7/+52/&25#HWF1#
+;33WRQ2GD\,#



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

# $80;7#

#
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
#
#
#
#

#

)LJXUH#8046=#:DVWH#6WUHDP#RI#023#6FHQDULR#6#IRU#$GDQD#LQ#5353#

*HQHUDWLRQ#
+5/688WRQ2GD\,#

5HF\FOLQJ#
+7:WRQ2GD\,#

'LVFKDUJH#
+5/63;WRQ2GD\,#

6RUWLQJ#3ODQW#
+4/59<WRQ2GD\,#

&RPSRVWDEOH#
+4/36<WRQ2GD\,#

&ROOHFWLRQ#
+5/63;WRQ2GD\,#

5HF\FOLQJ# #
+638WRQ2GD\,#

5HVLGXH#
+<97WRQ2GD\,#

2WKHU#ZDVWH#
+:;WRQ2GD\,#

)LQDO#'LVSRVDO#
+5/3:;WRQ2GD\,#

1RQ#&RPSRVWDEOH# &RPSRVWDEOH#

88(# 78(#

4615(# 741;(#

/DQGILOO#*DV#



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

# $80;8#

81516# &RVW#(VWLPDWLRQ#

D1# &RVW#(VWLPDWLRQ#,WHPV#

&RVW#(VWLPDWLRQ#RI#$GDQD#*0#LQ#5353#ZLOO#EH#UHTXLUHG#IRU#DV#IROORZV>#

• 5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#&RVW#

• 3XEOLF#$UHD#&OHDQVLQJ#&RVW#

• ,QWHUPHGLDWH#7UHDWPHQW#DQG#5HF\FOLQJ#&RVW#
 # # # # 6FHQDULR4# 06RUWLQJ#3ODQW#

# # 05')#3ODQW#
# # 0%LR0*DV#3ODQW#

# 6FHQDULR5# # 06RUWLQJ#3ODQW#
# # 0&RPSRVW#3ODQW#

# 6FHQDULR6# # 06RUWLQJ#3ODQW#

• /DQGILOO#*DV#&ROOHFWLRQ#)DFLOLW\+2QO\#6FHQDULR#6,#

• )LQDO#'LVSRVDO#&RVW#

E1# 8QLW#&RVW#IRU#&RVW#(VWLPDWLRQ#

86# GROODU# LV# XVHG# IRU# WKH# FDOFXODWLRQ# DV# IOXFWXDWLRQ# RI# 7XUNLVK# /LUD# LV# VKDUS1# #
&DOFXODWLRQ#LV#FDUULHG#RXW#XVLQJ#WKH#0D\#4<<<#SULFHV#DQG#DW#DQ#H[FKDQJH#UDWH#RI#86'#4#
 # 73:/333# 7XUNLVK# /LUD1# # 'HSUHFLDWLRQ# SHULRG# IRU# IDFLOLW\/# KHDY\# PDFKLQHU\# DQG#
HTXLSPHQW/#DQG#WKH#UHVLGXDO#YDOXH#DUH#VKRZQ#LQ#7DEOH#804:1#

7DEOH#804:=#'HSUHFLDWLRQ#3HULRG#RI#)DFLOLW\#DQG#(TXLSPHQW#
,WHPV# 'HSUHFLDWLRQ#3HULRG#+<HDU,# 5HVLGXDO#9DOXH#+(,#

9HKLFOH#DQG#KHDY\#PDFKLQHU\# :# 43#

0DFKLQHU\# 48# 3#
%XLOGLQJ# 63# 3#

1RWH=# 7KH# OLIH# VSDQ# RI# FLYLO#ZRUNV# DQG# IDFLOLWLHV# RWKHU# WKDQ# EXLOGLQJ# GHSHQGV# RQ# WKH# SHULRG# RI# LWV#
RSHUDWLRQ1#

8QLW#&RVW#RI#HDFK#LWHPV#LV#VKRZQ#LQ#7DEOH#804;1#

7DEOH#804;=#8QLW#&RVW#
,WHP# 8QLW#&RVW+86'2WRQ,#

5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ# 551:#
3XEOLF#$UHD#&OHDQVLQJ# 4;9#

6RUWLQJ#3ODQW# 4613#
5')#3ODQW# 6313#
%LR0*DV#3ODQW# :313#

,QWHUPHGLDWH#7UHDWPHQW#DQG#
5HF\FOLQJ#

&RPSRVW#3ODQW# 471<#
/DQGILOO#*DV#&ROOHFWLRQ#)DFLOLW\# 315#
)LQDO#'LVSRVDO# <19#

#
F1# :DVWH#$PRXQW#IRU#(DFK#,WHPV#



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

# $80;9#

F14# 5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#$PRXQW# #

5HIXVH#FROOHFWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#$PRXQW#DUH#VKRZQ#LQ#7DEOH#804<1#

7DEOH#804<=#5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#
$PRXQW#

,WHP# 8QLW# $*0# 6'0# <'0# 6XE#
7RWDO# 7RWDO#

5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ# WRQ2\HDU# 3# 8:6/546# 565/3;8# ;38/5<;#

3XEOLF#$UHD#&OHDQVLQJ# WRQ2\HDU# 45/395# 53/:<:# 7/596# 6:/455#
;75/753#

#
F15# 5HF\FOLQJ#,QWHUPHGLDWH#7UHDWPHQW#$PRXQW#

,QWHUPHGLDWH#7UHDWPHQW#$PRXQW#DUH#VKRZQ#LQ#7DEOH#80531#

7DEOH#8053=#5HF\FOLQJ#,QWHUPHGLDWH#7UHDWPHQW#$PRXQW#
3ODQW#

6FHQDULR# 8QLW# 6RUWLQJ# 5')# %LR0JDV# &RPSRVW# /DQGILOO#
JDV#

&RQWLQXDWLRQ#RI#3UHVHQW#6\VWHP# WRQ2\HDU# 0# 0# 0# 0# 0#

6FHQDULR#4# WRQ2\HDU# 796/664# 684/;93# 6:</3;<# 0# 0#

6FHQDULR#5# WRQ2\HDU# 796/664# 0# 0# 6:</3;<# 0#

6FHQDULR#6# WRQ2\HDU# 796/664# 0# 0# 0# :8;/7:3#

#
G1# /DQGILOO#'LVSRVDO#$PRXQW#

/DQGILOO#'LVSRVDO#$PRXQW#DUH#VKRZQ#LQ#7DEOH#80541#

7DEOH#8054=#/DQGILOO#'LVSRVDO#$PRXQW#

6FHQDULR# 8QLW# /DQGILOO#'LVSRVDO#$PRXQW#

&RQWLQXDWLRQ#RI#3UHVHQW#
6\VWHP# WRQ2\HDU# ;;;/:::#

6FHQDULR#4# WRQ2\HDU# 4;6/563#

6FHQDULR#5# WRQ2\HDU# 6<7/9:3#

6FHQDULR#6# WRQ2\HDU# :8;/7:3#

#
G1# &RPSDULVRQ#RI#2SHUDWLRQ#&RVW#RI#(DFK#6FHQDULR#

7KH# IROORZLQJ# WDEOH# VKRZV# WKH#RSHUDWLRQ#FRVW/# LQFOXGLQJ#GHSUHFLDWLRQ#FRVWV/#RI#HDFK#
VFHQDULR#LQ#WKH#\HDU#53531#7KH#RSHUDWLRQ#FRVW#LQ#WKH#WDEOH#LV#FDOFXODWHG#E\#VXEWUDFWLQJ#
UHYHQXHV#IURP#VHOOLQJ#PDWHULDOV#DQG#HQHUJ\#UHFRYHUHG#E\# WKH#UHF\FOLQJ#IDFLOLWLHV1#)RU#
UHIHUHQFH/#WKH#RSHUDWLRQ#FRVW#RI#WKH#FRQWLQXDWLRQ#RI#SUHVHQW#ZDVWH#PDQDJHPHQW#V\VWHP#
XQWLO#5353#ZDV#DOVR#FDOFXODWHG1#

#



#

# $80;:#

7DEOH#8055=#2SHUDWLRQDO#&RVW#RI#(DFK#6FHQDULR#+$GDQD,#

#

+86'2WRQ, +WRQ2\HDU, +86'2WRQ, +WRQ2\HDU, +86'2WRQ, +WRQ2\HDU,

&ROOHFWLRQ 551: 8:6/546 46/344/<68 551: 565/3;8 8/59;/663 4;/598/333

5RDG#)#3DUN 4;913 45/395 5/576/865 4;913 53/:<: 6/;9;/575 4;913 7/596 :<5/<4; 9/;53/333

/DQGILOO <19 ;;;/::: ;/865/58< ;/865/333

$GPLQLVWUD8( 86;/:<3 ;77/33< 636/395 4/9;4/333

7RWDO 44/647/8;4 4:/:57/4;9 9/697/643 68/5<;/333

&ROOHFWLRQ 551: 8:6/546 46/344/<68 551: 565/3;8 8/59;/663 4;/598/333

5RDG#)#3DUN 4;913 45/395 5/576/865 4;913 53/:<: 6/;9;/575 4;913 7/596 :<5/<4; 9/;53/333

3ODQW 6RUWLQJ 4613 796/664 9/356/636 9/364/333

%LR0JDV :313 684/;93 57/963/533 57/963/333

5') 6313 6:</3;< 44/6:5/9:3 44/6:6/333

/DQGILOO <19 4;6/563 4/:8</33; 4/:8</333

0HGLFDO#ZDVWH/DQGILOO 941< 7/969 5;9/<9; 5;:/333

$GPLQLVWUD8( 5/648/:;7 ;77/33< 636/395 6/78;/333

7RWDO 7;/964/798 7/:45/584 9/697/643 :5/956/333

&ROOHFWLRQ 551: 8:6/546 46/344/<68 551: 565/3;8 8/59;/663 4;/598/333

5RDG#)#3DUN 4;913 45/395 5/576/865 4;913 53/:<: 6/;9;/575 4;913 7/596 :<5/<4; 9/;53/333

3ODQW 6RUWLQJ 4613 796/664 9/356/636 9/364/333

&RPSRVW 471< 6:</3;< 8/97;/759 8/985/333

/DQGILOO <19 6<7/9:3 6/:;;/;65 6/;38/333

0HGLFDO#ZDVWH/DQGILOO 941< 7/969 5;9/<9; 5;:/333

$GPLQLVWUD8( ;<</886 ;77/33< 636/395 5/376/333

7RWDO 4;/;<3/948 4:/:57/4;9 9/697/643 75/<36/333

&ROOHFWLRQ 551: 8:6/546 46/344/<68 551: 565/3;8 8/59;/663 4;/598/333

5RDG#)#3DUN 4;913 45/395 5/576/865 4;913 53/:<: 6/;9;/575 4;913 7/596 :<5/<4; 9/;53/333

3ODQW 6RUWLQJ 4613 796/664 9/356/636 9/364/333

*DV0FROOHFWLRQ 315 :8;/7:3 484/9<7 485/333

/DQGILOO <19 :8;/7:3 :/5;4/645 :/5;4/333

0HGLFDO#ZDVWH/DQGILOO 941< 7/969 5;9/<9; 5;:/333

$GPLQLVWUD8( :<</673 ;77/33< 636/395 4/<75/333

7RWDO 49/:;9/483 4:/:57/4;9 9/394/57; 73/::;/333

&RQWLQXDWLR
Q#3UHVHQW
6\VWHP

7RWDO
+86'2\HDU,$GDQD#*UHDWHU#0XQLFLSDOLW\

#

;75/753 74 5/59;/4:7 49

;75/753 ;9 5/59;/4:7 65

;75/753 83 5/59;/4:7 4<

;75/753 7; 5/59;/4:7 4;

3RSXODWLRQ +86'SF,
'LVFKDUJH
$PRXQW
+WRQ2\HDU,

#



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

# $80;;#

81517# 6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#6FHQDULR#

7KH# UHVXOWV# RI# WKH# FRPSDULVRQ# RI# WKH# DERYH# 6# VFHQDULRV# ZDV# SUHVHQWHG# WR# WKH#
FRXQWHUSDUWV#IRU#GHOLEHUDWLRQ#DQG#WKH#VHOHFWLRQ#RI#WKH#EHVW#VFHQDULR1#

D1# &RPSDUDWLYH#$QDO\VLV#RI#6FHQDULRV#
7KH#IROORZLQJ#WDEOH#VXPPDULVHV#WKH#IHDWXUHV#RI#HDFK#RI#WKH#7#VFHQDULRV#ZKLFK#LQFOXGH#
WKH#VFHQDULR#RI#FRQWLQXDWLRQ#RI#WKH#SUHVHQW#V\VWHP1#

#



#

# $80;<#

7DEOH#8056=#&RPSDULVRQ#RI#023#6FHQDULRV#+$GDQD,# #
6FHQDULR#

,WHPV#
:LWKRXW#023#

&RQWLQXDWLRQ#RI#3UHVHQW#6\VWHP#
6FHQDULR#4#

)XOO#5HF\FOLQJ#
6FHQDULR#5#
&RPSRVWLQJ#

6FHQDULR#6#
/DQGILOO#*DV#5HFRYHU\#

• 7HFKQLFDO# • :LWK#WKH#H[FOXVLRQ#RI#VDQLWDU\#
ODQGILOOLQJ/#WKH#DGRSWLRQ#RI#WKLV#
WHFKQLFDO#V\VWHP#LV#QRW#IRUHFDVW#WR#
LQFXU#SUREOHPV#EHFDXVH#LW#LV#
LGHQWLFDO#WR#WKH#V\VWHP#FXUUHQWO\#LQ#
XVH1#

• 2Q#WKH#RWKHU#KDQG/#WKH#DGRSWLRQ#RI#
WKLV#V\VWHP#ZRXOG#LQFXU#QR#
GHYHORSPHQWV#LQ#WKH#VROLG#ZDVWH#
PDQDJHPHQW#WHFKQLFDO#V\VWHP1#

• 6LQFH#VDQLWDU\#ODQGILOOLQJ#KDV#
DOUHDG\#EHHQ#LQWURGXFHG#LQ#VRPH#
7XUNLVK#FLWLHV/#WKH#WUDQVIHU#RI#
UHOHYDQW#WHFKQRORJ\#FDQ#EH#
VDWLVIDFWRULO\#FDUULHG#RXW1#

• 7R#VXFFHVVIXOO\#SURGXFH#ELRJDV#WKH#VHSDUDWLRQ#
RI#SXWUHVFLEOH#ZDVWH#VKRXOG#EH#YHU\#VWULFWO\#
FDUULHG#RXW1#

• 7KH#XVH#RI#ELRJDV#SODQWV#WR#WUHDW#PXQLFLSDO#6:#
LV#D#UHODWLYHO\#QHZ#DSSURDFK/#KHQFH#WKHUH#LV#QR#
DVVXUDQFH#UHJDUGLQJ#LWV#IXQFWLRQV1# #
$FFRUGLQJO\/#WKH#DSSOLFDWLRQ#LQ#WKH#WDUJHW#DUHD/#
ZKHUH#HYHQ#VDQLWDU\#ODQGILOO#LV#QRW#FRQGXFWHG/#
LV#IRUHFDVW#WR#LQFXU#SUREOHPV1#

• 7KH#RSHUDWLRQ#RI#5')#IDFLOLWLHV#IRU#ZDVWH#
WUHDWPHQW#LV#RQO\#IRUHVHHQ#WR#LQFXU#PLQRU#
SUREOHPV1#+RZHYHU/#WKHUH#LV#D#QHHG#WR#FRQVLGHU#
WKH#IDFW#WKDW#UHFLSLHQWV2XVHUV#RI#5')#VKRXOG#
DGRSW#DLU#SROOXWLRQ#FRQWURO#PHDVXUHV1# # +HQFH#
VXIILFLHQW#FRQVLGHUDWLRQV#VKRXOG#EH#SDLG#WR#WKH#
DGRSWLRQ#RI#WKLV#WHFKQLTXH1#

• 7R#VXFFHVVIXOO\#FRQGXFW#
FRPSRVWLQJ/#WKH#VHSDUDWLRQ#RI#
SXWUHVFLEOH#ZDVWH#VKRXOG#EH#
ULJRURXVO\#FDUULHG#RXW1#

• $V#RSSRVHG#WR#ELRJDV#SODQWV/#WKH#
WHFKQLFDO#SUREOHPV#WKDW#PD\#DULVH#
LQ#WKH#FRPSRVWLQJ#RI#SXWUHVFLEOH#
ZDVWH#DUH#PLQLPDO# # DV#ORQJ#DV#
VHSDUDWH#FROOHFWLRQ#LV#SUDFWLVHG1#

• 1RQHWKHOHVV/#GLIILFXOWLHV#DUH#
IRUHVHHQ#LQ#YLHZ#RI#WKH#FXUUHQW#
PDQSRZHU#+VNLOOV,#RI#$GDQD#*01#

• 6HSDUDWH#FROOHFWLRQ#LV#QRW#
VWULQJHQWO\#UHTXLUHG#IRU#WKH#VRUWLQJ#
IDFLOLW\#DV#LW#LV#IRU#ELRJDV#
SURGXFWLRQ#DQG#FRPSRVWLQJ1# #

• $OWKRXJK#QRW#SHUFHLYHG#DV#D#
GLIILFXOW#WHFKQLTXH/#ODQGILOO#JDV#
UHFRYHU\#LV#XQKHDUG#RI#LQ#7XUNH\1# #
7KLV#ZRXOG/#WKHUHIRUH/#UHTXLUH#
WUDQVIHU#RI#WHFKQRORJ\#DQG#WUDLQLQJ#
RSSRUWXQLW\/#HWF1#IURP#RWKHU#
FRXQWULHV1#

• 2I#WKH#WKUHH#VFHQDULRV/#WKLV#
DOWHUQDWLYH#LV#FRQVLGHUHG#WR#LQFXU#
WKH#OHDVW#WHFKQLFDO#SUREOHPV1#

• 6RFLDO# • 6LQFH#WKLV#VFHQDULR#SURSRVHV#WKH#
FRQWLQXHG#XVH#RI#WKH#FXUUHQW#
FROOHFWLRQ#V\VWHP/#QR#VRFLDO#LVVXHV#
DUH#IRUHFDVW#WR#DULVH1#

• 2Q#WKH#RWKHU#KDQG/#VLWH#DFTXLVLWLRQ#
IRU#WKH#GHYHORSPHQW#RI#WKH#ILQDO#
GLVSRVDO#VLWH#ZRXOG#EH#WKH#PRVW#
GLIILFXOW#DV/#RI#WKH#7#VFHQDULRV/#WKLV#
VFHQDULR#UHTXLUHV#WKH#ODUJHVW#
GLVSRVDO#VLWH#+4/666/333P62\HDU,1#

• 6LQFH#WKLV#VFHQDULR#UHTXLUHV#VHSDUDWH#FROOHFWLRQ#
WR#EH#YHU\#VWULFWO\#FDUULHG#RXW/#SURSHU#HGXFDWLRQ#
RI#DQG#IXOO#FR0RSHUDWLRQ#IURP#WKH#SXEOLF#DUH#
LPSRUWDQW1#

• :LWK#WKH#HVWDEOLVKPHQW#RI#DQ#KLJKO\#DGYDQFHG#
UHF\FOLQJ#V\VWHP/#SXEOLF#DZDUHQHVV#UHJDUGLQJ#
WKH#LPSRUWDQFH#RI#UHDOLVLQJ#D#FORVHG0ORRS#
VRFLHW\#RQ#VROLG#ZDVWH#ZLOO#EH#FRQVLGHUDEO\#
KHLJKWHQHG1#

• 6LWH#DFTXLVLWLRQ#ZRXOG#EH#WKH#HDVLHVW#DV/#RI#WKH#
7#VFHQDULRV/#WKLV#VFHQDULR#UHTXLUHV#WKH#VPDOOHVW#
GLVSRVDO#VLWH#FDSDFLW\#+5:8/333P62\HDU,1#

• 6LQFH#WKLV#VFHQDULR#UHTXLUHV#
VHSDUDWH#FROOHFWLRQ#WR#EH#VWULFWO\#
FDUULHG#RXW/#SURSHU#HGXFDWLRQ#RI#
DQG#IXOO#FR0RSHUDWLRQ#IURP#WKH#
SXEOLF#DUH#LPSRUWDQW1#

• :LWK#WKH#HVWDEOLVKPHQW#RI#DQ#
DGYDQFHG#UHF\FOLQJ#V\VWHP/#SXEOLF#
DZDUHQHVV#UHJDUGLQJ#WKH#
LPSRUWDQFH#RI#UHDOLVLQJ#D#
FORVHG0ORRS#VRFLHW\#RQ#VROLG#ZDVWH#
ZLOO#EH#KHLJKWHQHG1#

• 6LWH#DFTXLVLWLRQ#ZRXOG#EH#
UHODWLYHO\#HDV\#DV#LW#RQO\#UHTXLUHV#D#
GLVSRVDO#VLWH#FDSDFLW\#RI#
8<5/333P62\HDU1#

• 6LQFH#WKLV#VFHQDULR#UHTXLUHV#
VHSDUDWH#FROOHFWLRQ/#SURSHU#
HGXFDWLRQ#RI#DQG# # FR0RSHUDWLRQ#
IURP#WKH#SXEOLF#DUH#LPSRUWDQW1#

• ([FHSW#IRU#WKH#VRUWLQJ#IDFLOLW\/#WKH#
GLVSRVDO#VLWH#LV#WKH#PRVW#HVVHQWLDO#
ZDVWH#PDQDJHPHQW#IDFLOLW\/#KHQFH#
VLWH#DFTXLVLWLRQ#LV#H[WUHPHO\#
LPSRUWDQW1#

• %HFDXVH#WKLV#VFHQDULR#UHTXLUHV#D#
KXJH#GLVSRVDO#VLWH#FDSDFLW\#
+4/46;/333P62\HDU,/#JDLQLQJ#WKH#
FRQVHQVXV#RI#WKH#UHVLGHQWV#LV#
FRQVLGHUHG#WR#EHFRPH#LQFUHDVLQJO\#
GLIILFXOW#E\#WKH#\HDU1#

• (QYLURQPHQWDO# • ([FHSW#IRU#WKH#FRQYHUVLRQ#RI#WKH#
GXPS#VLWH#LQWR#D#VDQLWDU\#ODQGILOO/#
SUREOHPV#EURXJKW#DERXW#E\#FXUUHQW#
6:0/#H1J1/#LOOHJDO#GXPSLQJ/#
VFDYHQJLQJ/#ZLOO#UHPDLQ#XQVROYHG1#

• ([FOXGLQJ#UHVLGXHV#IURP#WKH#5')#SODQW#DQG#
ELRJDV#SURGXFWLRQ#SODQW/#WKH#PDMRULW\#RI#WKH#
ZDVWH#ZLOO#EH#UHF\FOHG#LQWR#VRPH#IRUP1# #

• 7KH#UDWH#RI#ZDVWH#UHF\FOLQJ#DFWLYLWLHV#LV#YHU\#
KLJK#DW#;5(1#$FFRUGLQJO\/#WKLV#VFHQDULR#ZLOO#

• $OO#ZDVWH#JHQHUDWHG#ZLOO#EH#WDNHQ#
WR#WKH#UHF\FOLQJ#IDFLOLW\#+FRPSRVW#
SODQW#DQG#VRUWLQJ#IDFLOLW\,1#

• 7KLV#ZLOO#LQFXU#D#8:(#UHF\FOLQJ#
UDWH/#WKHUHE\#UHGXFLQJ#WKH#DPRXQW#

• 2I#WKH#ZDVWH#JHQHUDWHG/#RQO\#
QRQ0SXWUHVFLEOH#ZDVWH#W\SHV#ZLOO#EH#
KDQGOHG#DW#WKH#VRUWLQJ#IDFLOLW\1#

• 7KLV#ZLOO#RQO\#LQFXU#D#48(#
UHF\FOLQJ#UDWH/#WKHUHE\#KDUGO\#



#

# $80<3#

6FHQDULR#
,WHPV#

:LWKRXW#023#
&RQWLQXDWLRQ#RI#3UHVHQW#6\VWHP#

6FHQDULR#4#
)XOO#5HF\FOLQJ#

6FHQDULR#5#
&RPSRVWLQJ#

6FHQDULR#6#
/DQGILOO#*DV#5HFRYHU\#

• 7KH#UDWH#RI#ZDVWH#UHF\FOLQJ#
DFWLYLWLHV#LV#YHU\#ORZ#DW#61<(1# #
$FFRUGLQJO\/#WKLV#VFHQDULR#ZLOO#
KDUGO\#FRQWULEXWH#WR#JOREDO#
HQYLURQPHQWDO#SUHVHUYDWLRQ1#

KLJKO\#FRQWULEXWH#WR#JOREDO#HQYLURQPHQWDO#
SUHVHUYDWLRQ1# #

IRU#ILQDO#GLVSRVDO1# #
• 7KLV#VFHQDULR#ZLOO#FRQWULEXWH#OHVV#

WR#JOREDO#HQYLURQPHQWDO#
SUHVHUYDWLRQ#WKDQ#ELRJDV#
SURGXFWLRQ#+6FHQDULR#4,#GXH#WR#WKH#
&25#HPLVVLRQ#OHYHOV#WKH#DHURELF#
IHUPHQWDWLRQ#RI#SXWUHVFLEOH#ZDVWH#
IRU#FRPSRVWLQJ#ZRXOG#HPLW1#

UHGXFLQJ#WKH#ILQDO#GLVSRVDO#DPRXQW1# #
• 7KH#UHFRYHU\#RI#ODQGILOO#JDV#
+ELRJDV,#WKURXJK#WKH#DQDHURELF#
IHUPHQWDWLRQ#RI#SXWUHVFLEOH#ZDVWH#LQ#
WKH#GLVSRVDO#VLWH#ZLOO#FXUWDLO#WKH#
HPLVVLRQ#RI#&+7#ZKLFK#LV#EHOLHYHG#
WR#DFFHOHUDWH#JOREDO#ZDUPLQJ#IRXU#
RU#ILYH#WLPHV#PRUH#WKDQ#&251# #
$FFRUGLQJO\/#WKLV#VFHQDULR#ZLOO#
KLJKO\#FRQWULEXWH#WR#JOREDO#
HQYLURQPHQWDO#SUHVHUYDWLRQ1#

• (FRQRPLF# • 7KURXJK#VDQLWDU\#ODQGILOOLQJ#
SUDFWLFHV/#ZDVWH#GLVSRVDO#DFWLYLWLHV#
LQ#WKH#ILQDO#GLVSRVDO#VLWH#ZLOO#EH#
HQYLURQPHQWDOO\0IULHQGO\1#

• 0D[LPXP#ZDVWH#UHF\FOLQJ#ZLOO#EH#DFKLHYHG1# #
7KHUPDO#UHF\FOLQJ#WKURXJK#ELRJDV#DQG#5')#
SURGXFWLRQ/#DQG#LPSURYHPHQW#LQ#FRPSRVW#
TXDOLW\#ZLOO#FRQWULEXWH#WR#LQGXVWULDO#
GHYHORSPHQW#LQ#WKH#UHJLRQ1#

• 5HFRYHU\#RI#UHF\FODEOH#PDWHULDOV#ZLOO#EH#
FDUULHG#RXW#LQ#WKH#VRUWLQJ#SODQW1#

• 7KH#GLVSRVDO#DPRXQW#ZLOO#EH#VLJQLILFDQWO\#
UHGXFHG/#DQG#WKH#ODQGILOO#OLIH#VSDQ#ZLOO#EH#
H[WHQGHG#81:#WLPHV#PRUH#WKDQ#WKH#FDVH#RI#
FRQWLQXDWLRQ#RI#SUHVHQW#V\VWHP1# #

• 5HF\FOLQJ#RI#RUJDQLF#ZDVWH#LV#
SRVVLEOH1#,PSURYHPHQW#LQ#FRPSRVW#
TXDOLW\#ZLOO#FRQWULEXWH#WR#
LQGXVWULDO#GHYHORSPHQW#LQ#WKH#
UHJLRQ1#

• 5HFRYHU\#RI#UHF\FODEOH#PDWHULDOV#
ZLOO#EH#FDUULHG#RXW#LQ#WKH#VRUWLQJ#
SODQW1#

• 7KH#GLVSRVDO#DPRXQW#ZLOO#EH#
UHGXFHG/#DQG#WKH#ODQGILOO#OLIH#VSDQ#
ZLOO#EH#H[WHQGHG#517#WLPHV#PRUH#
WKDQ#WKH#FDVH#RI#FRQWLQXDWLRQ#RI#
SUHVHQW#V\VWHP1#

• 7KHUPDO#UHF\FOLQJ#WKURXJK#ODQGILOO#
JDV#UHFRYHU\#LV#SRVVLEOH1#

• 5HFRYHU\#RI#UHF\FODEOH#PDWHULDOV#
ZLOO#EH#FDUULHG#RXW#LQ#WKH#VRUWLQJ#
SODQW1#

• 7KH#GLVSRVDO#DPRXQW#ZLOO#EH#
VOLJKWO\#UHGXFHG1#

• )LQDQFLDO# • :LOO#LQFXU#WKH#VPDOOHVW#ILQDQFLDO#
UHVSRQVLELOLW\#IRU#6:0#H[SHQVHV=#
86'492SHUVRQ2\HDU1#

• 5HTXLUHV#WKDW#WKH#6:0#H[SHQVHV#
VKRXOG#EH#UDLVHG#418#WLPHV#WKH#
H[SHQVHV#LQ#4<<;#+431;#
86'2SHUVRQ,#

• 7KH#FOHDQVLQJ#H[SHQVHV#ZLOO#LQFXU#5143#WLPHV#
PRUH#WKDQ#WKH#FDVH#RI#FRQWLQXDWLRQ#RI#SUHVHQW#
V\VWHP1#

• $VNLQJ#WKH#UHVLGHQWV#WR#VKRXOGHU#WKH#6:0#
H[SHQVHV#LV#IRUHFDVW#WR#EH#GLIILFXOW1#

• 7KH#FOHDQVLQJ#H[SHQVHV#ZLOO#LQFXU#
4155#WLPHV#PRUH#WKDQ#WKH#FDVH#RI#
FRQWLQXDWLRQ#RI#SUHVHQW#V\VWHP1#

• %HFDXVH#WKLV#VFHQDULR#ZLOO#
FRQWULEXWH#WR#HFRQRPLF#
GHYHORSPHQW#LQ#WKH#UHJLRQ/#WKH#
VFHQDULR#FRXOG#EH#UHDOLVHG/#
DOWKRXJK#LW#ZLOO#GHSHQG#RQ#HIIRUWV#
H[HUWHG#WR#JDLQ#UHVLGHQW#
FRQVHQVXV1# #

• 7KH#FOHDQVLQJ#H[SHQVHV#ZLOO#LQFXU#
415:#WLPHV#PRUH#WKDQ#WKH#FDVH#RI#
FRQWLQXDWLRQ#RI#SUHVHQW#V\VWHP1#

• %HFDXVH#WKLV#VFHQDULR#ZLOO#
FRQWULEXWH#WR#HFRQRPLF#
GHYHORSPHQW#LQ#WKH#UHJLRQ/#WKH#
VFHQDULR#FRXOG#EH#UHDOLVHG/#DOWKRXJK#
LW#ZLOO#GHSHQG#RQ#HIIRUWV#H[HUWHG#WR#
JDLQ#UHVLGHQW#FRQVHQVXV1#

• # #
#

#



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

# $80<4#

E1# 6HOHFWLRQ#RI#WKH#%HVW#6FHQDULR#
7KH# WHDP#SUHVHQWHG# WKUHH# +6,#6:0#023# VFHQDULRV# IRU#$GDQD#*0# LQ# WKH# ,725# DQG#
UHTXHVWHG#WKH#&23#WR#FDUHIXOO\#H[DPLQH#WKHLU#DGYDQWDJHV#DQG#GLVDGYDQWDJHV/#SUREOHPV#
WR#EH#HQFRXQWHUHG/#LVVXHV#WR#EH#VROYHG/#HWF1/#DQG#VHOHFW#E\#WKH#HQG#RI#WKH#VHFRQG#VWXG\#
ZRUN# LQ# 7XUNH\#PLG0$SULO# 4<<<1# 7KH# WHDP# UHFRPPHQGV# 6FHQDULR# 5=# &RPSRVWLQJ#
EDVHG#RQ#WKH#IROORZLQJ#UHDVRQV=#

41# 7KH# UHYHQXHV# IURP# WKH#RSHUDWLRQ#RI# WKH# UHF\FOLQJ# IDFLOLW\#ZLOO#QHYHU#H[FHHG#
WKH#GHSUHFLDWLRQ#FRVW#DQG#2)0# +RSHUDWLRQ#DQG#PDLQWHQDQFH,# H[SHQVHV1# # ,Q#
JHQHUDO#XQOHVV#D# WLSSLQJ# IHH# LV# LPSRVHG/# WKH# UHYHQXHV#ZLOO#QHYHU#RXWEDODQFH#
WKH#GHSUHFLDWLRQ#FRVW#DQG#2)0#H[SHQVHV1#

51# $OWKRXJK#VFHQDULR#4#SUHVHQWV#DQ#LGHDO#UHF\FOLQJ#V\VWHP/#UHDOLVLQJ#WKLV#V\VWHP#
ZRXOG#UHTXLUH#HDFK#UHVLGHQW#WR#SD\#86'#65#IRU#WKH#ZDVWH#KDQGOLQJ#FRVW#+51<9#
WLPHV#PRUH#WKDQ#SUHVHQW#FRVWV#HVWLPDWHG#E\#WKH#WHDP,1#

61# &RPSRVWLQJ#XVLQJ#WKH#ELRJDV#SODQW#LV#H[WUHPHO\#IDYRXUDEOH#LQ#WHUPV#RI#JOREDO#
HQYLURQPHQWDO# SURWHFWLRQ# EHFDXVH# WKH# SODQW# HPLWV# ORZ# &25# OHYHOV# LQ# WKH#
DWPRVSKHUH1# # 1RQHWKHOHVV/# LW# LV# VWLOO#QRW# D#ZHOO0HVWDEOLVKHG# WHFKQRORJ\1# # ,Q#
SDUWLFXODU/#LW#LV#D#YHU\#H[SHQVLYH#V\VWHP#DQG#TXLWH#GLIILFXOW#WR#VWULFWO\#FRQWURO#
WKH#PL[LQJ#RI#XQVXLWDEOH#ZDVWH#W\SHV1#,Q#DGGLWLRQ#LW#UHTXLUHV#D#ODUJH#DPRXQWV#
RI#ZDVWHZDWHU#WUHDWPHQW#IRU#WKH#RSHUDWLRQ1#

71# )RU#5')/# WKH# DFTXLVLWLRQ# RI# XVHUV#ZKR# KDYH# FRPEXVWLRQ# IDFLOLWLHV#ZLWK# DLU#
SROOXWLRQ#FRXQWHUPHDVXUHV#LV#RI#XWPRVW#LPSRUWDQFH1#

81# $OWKRXJK#VFHQDULR#6/#ZKLFK# IRFXVHV#RQ#VDQLWDU\# ODQGILOOLQJ#DQG# WKH# UHFRYHU\#
RI# ODQGILOO# JDV/# ZRXOG# UHTXLUH# YHU\# OLWWOH# H[SHQVHV/# WKH# V\VWHP# FDQQRW# EH#
UHDOLVHG#XQOHVV#D#ODUJH#DQG#DSSURSULDWH#VDQLWDU\#ODQGILOO#VLWH#LV#DFTXLUHG1# #

7KH#$GDQD#*0#GHFLGHG#WR#VHOHFW#VFHQDULR#5#IRU#WKLV#VWXG\1#+RZHYHU/#VLQFH#\HDU#5353/#
WKH#023#WDUJHW#\HDU/#LV#YHU\#IDU#IURP#QRZ/#WKH\#H[SUHVVHG#WKH\#OLNH#WR#EH#IUHH#WR#FKDQJH#
WKH#VFHQDULR#LQ#DFFRUGDQFH#ZLWK#VRFLR0HFRQRPLF#VLWXDWLRQ/#WHFKQRORJ\#SURJUHVV/#HWF1#LQ#
IXWXUH1#

81518# (QYLURQPHQWDO#,VVXHV#IRU#(,$#RI#)26#3URMHFWV#

D1# 6HOHFWLRQ#RI#)26#3URMHFWV# #

6LQFH#VFHQDULR#5#ZDV#VHOHFWHG/#WKH#SURMHFWV#WR#EH#FRYHUHG#E\#WKH#)26#DUH#DV#IROORZV=#

41# ,QWURGXFWLRQ#RI#WKH#VHSDUDWH#FROOHFWLRQ#RI#WZR#ZDVWH#W\SHV#

51# &RQVWUXFWLRQ#RI#D#VRUWLQJ#DQG#FRPSRVWLQJ#SODQW#

61# &RQVWUXFWLRQ#RI#D#VDQLWDU\#ODQGILOO#VLWH#

E1# (QYLURQPHQWDO#,VVXHV#IRU#(,$#RI#)26#3URMHFWV#

(,$#VKDOO#EH#FRQGXFWHG#LQ#DFFRUGDQFH#ZLWK#(,$#SURFHGXUHV#LQ#7XUNH\1#,Q#WKH#SKDVH#RI#
IRUPXODWLRQ#RI#023/#WKH#SULRULW\#SURMHFWV#IRU#WKH#)26#DUH#VHOHFWHG#DQG#WKH#LWHPV#IRU#(,$#
IRU#WKH#SURMHFWV#DUH#GHFLGHG1#7KH#SULRULW\#SURMHFWV#DUH#GHWDLOHG#EHORZ1#

41# ,QWURGXFWLRQ#RI#VHSDUDWH#FROOHFWLRQ#V\VWHP#
51# &RQVWUXFWLRQ#DQG#RSHUDWLRQ#RI#VRUWLQJ#SODQW#



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

# $80<5#

61# &RQVWUXFWLRQ#DQG#RSHUDWLRQ#RI#FRPSRVWLQJ#SODQW#
71# &RQVWUXFWLRQ#DQG#RSHUDWLRQ#RI#ILQDO#GLVSRVDO#VLWH#

#
7KH# LWHPV# WR# EH# VXEMHFW# WR# WKH#(,$# VKRXOG# KDYH# EHHQ# DV# LQVWUXFWHG# E\#0LQLVWU\# RI#
(QYLURQPHQW/#EXW#WR#SURFHHG#ZLWK#WKH#VWXG\/#WKH#LWHPV#ZHUH#VHOHFWHG#E\#WKH#VWXG\#WHDP#
EDVHG# RQ# WKH# -,&$# JXLGHOLQHV# IRU# HQYLURQPHQWDO# FRQVLGHUDWLRQV# IRU# WKH# FRQGXFW# RI#
GHYHORSPHQW#VWXGLHV#DQG#WKH#UHVXOW#ZDV#DSSURYHG#E\#0LQLVWU\#RI#(QYLURQPHQW1# # #

)RU# $GDQD/# LW# ZDV# GHWHUPLQHG# DQG# DJUHHG# WKDW# WKH# VLWH# IRU# WKH# )26# RI# WKH#
DERYH0PHQWLRQHG# IDFLOLWLHV#5/#6#DQG#7# LV# WKH#SUHVHQW#6RIXOX#GLVSRVDO# VLWH1# # 7KH#(,$#
IRU#WKH#XVH#RI#WKLV#GLVSRVDO#VLWH#ZLOO#FRYHU#WKH#IROORZLQJ#LWHPV=#

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

,Q# DFFRUGDQFH# ZLWK# WKH# IRUPDW# RI# (,$# SUHSDUHG# E\#0LQLVWU\# RI# (QYLURQPHQW/# WKH#
IROORZLQJ#(,$#LVVXHV#QHHG#WR#EH#LPSOHPHQWHG1#

7DEOH#8057=#(,$#LVVXHV#WR#EH#LPSOHPHQWHG#IRU#SULRULW\#SURMHFWV#
,WHPV# &RQWHQWV/#)UHTXHQF\/#3RLQWV/#HWF1# 0HWKRG#

41#(FRQRPLF#$FWLYLWLHV# ①# /RVV#RI#DUDEOH#ODQGV#
②# +DOW#LQ#VFDYHQJLQJ#DFWLYLWLHV# #
③# &RQVWUXFWLRQ#)#RSHUDWLRQ#RI#VRUWLQJ#SODQW#DQG#
FRPSRVWLQJ#SODQW#

+HDULQJ#IURP#)DUPHUV#DQG# #
6FDYHQJHUV#
0DUNHWDELOLW\#RI#UHF\FODEOH#
PDWHULDOV#DQG#FRPSRVW#

51#3XEOLF#+HDOWK# # ④# 6DQLWDU\#FRQGLWLRQ#RI#UHVLGHQWV#
⑤# :RUN#HQYLURQPHQW#DW#ZDVWH# # WUHDWPHQW#DQG#
GLVSRVDO#IDFLOLWLHV#

'DWD#IURP#PHGLFDO#IDFLOLWLHV#
+HDULQJ#IURP#UHVLGHQWV#

61#+D]DUGV#25LVNV# ⑥# &ROODSVH#RI#VORSH#
⑦# *DV#H[SORVLRQV# #
⑧# )LUH#EUHDNRXWV#

3ODQV#DQG#GHVLJQ#

717RSRJUDSKLF#
2*HRORJLFDO#&RQGLWLRQ#

'LVWULEXWLRQ#RI#VLJQLILFDQW#WRSRJUDSKLF#DQG#
JHRORJLFDO#IHDWXUHV#

# 'DWD#IURP#WRSRJUDSKLFDO#
DQG#JHRORJLFDO#VXUYH\#

81#*URXQGZDWHU#
5HVRXUFHV#

①# )ORZ#FRQGLWLRQ# #
②# 3RVVLELOLW\#RI#GLYHUWLQJ#IORZ#

'DWD#IURP#JHRORJLFDO#VXUYH\#

91#+\GURORJLFDO#
&RQGLWLRQV#

)ORZ#FRQGLWLRQ#DQG#UXQRII#UDWH#
+5#WLPHV#GXULQJ#RQH#PRQWK#[#5#SRLQWV,#

)ORZ#UDWHV#DUH#PHDVXUHG1#
:HOO#GDWD#IURP#RWKHU#
SURMHFWV#

:1#)DXQD2)ORUD# ①# (QGDQJHUHG#VSHFLHV#
②# &RQGLWLRQ#RI#HFRV\VWHP#
+$Q#DUHD#RI#UDGLXV#4#NP#RXWVLGH#RI#WKH#ERXQGDU\#RI#
WKH#SURSRVHG#VLWH,#

)LHOG#VXUYH\#



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

# $80<6#

,WHPV# &RQWHQWV/#)UHTXHQF\/#3RLQWV/#HWF1# 0HWKRG#
;1#/DQGVFDSH2$HVWKHWLFV# ①# 'HWHUPLQDWLRQ#RI#YLVLELOLW\#DUHD#DQG#

UHSUHVHQWDWLYH#YLHZ#VWDWLRQV#
②# 3UHSDUDWLRQ#RI#D#PRQWDJH#SKRWR#IURP#WZR#YLHZ#
VWDWLRQV#RQ#WKH#YLFLQLW\#ODQG#
+#$Q#DUHD#RI#UDGLXV#418#NP#RXWVLGH#RI#WKH#ERXQGDU\#
RI#WKH#SURSRVHG#VLWH,#

6LWH#VXUYH\#
#
3KRWRJUDSKV#

<1#$LU#4XDOLW\# ①# 8QGHUVWDQGLQJ#RI#LPSDFW#IURP#WKH#GXPSLQJ#
VLWH#
②# )RUHFDVW#RI#LPSDFW#IURP#WKH#VDQLWDU\#ODQGILOO#
+5#WLPHV#GXULQJ#RQH#PRQWK#[#5#SRLQWV#'XVW/#625/#
12[/#&O5/#30/#3E#,# #

0HWKRG#RI#7XUNLVK#VWDQGDUG#
RU#(8#VWDQGDUG#

431#:DWHU#4XDOLW\# 3UHVHQW#VLWXDWLRQ#DQG#)RUHFDVW#RI#LPSDFW#IURP#
VDQLWDU\#ODQGILOO#
+6WUHDP>#5#WLPHV#[#6#SRLQWV#
*URXQGZDWHU>#5#WLPHV#[#9#SRLQWV#
/HDFKDWH>#5#WLPHV#[#4#SRLQW#
&RORXU/#S+/#7RWDO#GLVVROYHG#PDWWHU/# # # '2/#&2'/#
%2'/#)HFDO#&ROLIRUP/#701/#703/#1+.7/#1D./#&O0/#
627/#&U9/#+J/#&G/#3E/#$V,#

0HWKRG#RI#7XUNLVK#VWDQGDUG#
RU#(8#VWDQGDUG#

441#6RLO#&RQWDPLQDWLRQ# &RQMHFWXUH#IURP#WKH#H[LVWLQJ#VDQLWDU\#ODQGILOO# 4XDOLWDWLYH#ZD\#
451#1RLVH29LEUDWLRQ# )RUHFDVW#RI#QRLVH#DQG#YLEUDWLRQ#GXH#WR#FRQVWUXFWLRQ#

DQG#RSHUDWLRQ#RI#IDFLOLWLHV#
&DOFXODWLRQ#

461#2IIHQVLYH#2GRXU# &RQMHFWXUH#IURP#WKH#H[LVWLQJ#VDQLWDU\#ODQGILOO# 4XDOLWDWLYH#ZD\#
471#/DQG#XVH# +$Q#DUHD#RI#UDGLXV#4#NP#RXWVLGH#RI#WKH#ERXQGDU\#RI#

WKH#SURSRVHG#VLWH,#
6LWH#VXUYH\#DQG#GHYHORSPHQW#
SODQV# #

481#:DWHU#8VH# *URXQGZDWHU>#ZLWKLQ#D#UDGLXV#RI#8#NP#VRXWK#RI#WKH#
VLWH#
6XUIDFH#ZDWHU>#IURP#WKH#VLWH#WR#6H\KDQ#5LYHU#

+HDULQJ#IURP#UHVLGHQWV#

491#0HWHRURORJLFDO#GDWD# :LQG#GLUHFWLRQ2YHORFLW\/#SUHFLSLWDWLRQ/#HYDSRUDWLRQ# 'DWD#FROOHFWLRQ#DQG#DQDO\VLV#
#

816# 6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#IRU#0HUVLQ#

,Q# WKH# IRUPHU# VHFWLRQ# 814# WKURXJK# WKH# VFUHHQLQJ#SRWHQWLDO# WHFKQRORJLHV/#DQ#RSWLPXP#
WHFKQLFDO# V\VWHP# ZDV# VHOHFWHG1# +RZHYHU/# DQ# RSWLPXP# LQWHUPHGLDWH# WUHDWPHQW#
VXE0V\VWHP#LQFOXGLQJ#UHVRXUFH#UHFRYHU\#VXE0V\VWHP#FRXOG#QRW#EH#GHFLGHG1#7KLV#VHFWLRQ#
SUHVHQWV# 6# WHFKQLFDO# V\VWHP# VFHQDULRV# IRU# WKH# 6:0# PDVWHU# SODQ# IRU#0HUVLQ# DQG#
H[DPLQHV#WKHLU#DGYDQWDJHV2GLVDGYDQWDJHV#LQ#RYHUDOO#6:0#WHFKQLFDO#V\VWHP/#L1H1/#IURP#
FROOHFWLRQ#WR#ILQDO#GLVSRVDO1#$IWHU#WKH#FDUHIXO#GLVFXVVLRQ#DQG#H[DPLQDWLRQ#ZLWK#WKH#&23#
+FRXQWHUSDUW,#WKH#EHVW#WHFKQLFDO#V\VWHP#VFHQDULR#IRU#0HUVLQ#ZDV#VHOHFWHG1#

81614# 3UHVHQWDWLRQ#RI#7HFKQLFDO#6\VWHP#6FHQDULRV#

D1# 6FHQDULRV#IRU#WKH#7HFKQLFDO#6\VWHP#

)LQDQFLDOO\/#WKLV#LV# WKH#PRVW#H[SHQVLYH#VFHQDULR#EXW#FRLQFLGHV#ZLWK# WKH#IXOO#UHF\FOLQJ#
V\VWHP#SURSRVHG#E\#WKH#0R(1#

41# 6HSDUDWH#FROOHFWLRQ#RI#WZR#W\SHV#RI#ZDVWH=#

&RPSRVWDEOH#DQG#QRQ0#FRPSRVWDEOH#
51# 1RQ0FRPSRVWDEOH#ZDVWH=# 6RUWLQJ#SODQW#

61# &RPSRVWDEOH#ZDVWH=# %LRJDV#SURGXFWLRQ#



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

# $80<7#

71# 5HVLGXH#RI#VRUWLQJ#SODQW=# 5')#WUHDWPHQW#

81# 5HVLGXH#IURP#ELRJDV#SURGXFWLRQ#DQG#5')#WUHDWPHQW=# 6DQLWDU\#ODQGILOOLQJ#

D15# 6FHQDULR#5=# &RPSRVWLQJ#

7KLV# LV# ILQDQFLDOO\# WKH# VHFRQG# PRVW# H[SHQVLYH# VFHQDULR# EXW# ZRXOG# KHOS# UHDOLVH# D#
UHF\FOLQJ# V\VWHP# WKDW# H[FOXGHV# WKH# UHVLGXH# IURP# WKH# VRUWLQJ# SODQW1# +RZHYHU/#
FRPSRVWDEOH# ZDVWH# ZLOO# EH# UHF\FOHG# LQWR# RUGLQDU\# FRPSRVW/# D# PHWKRG# WKDW# LV#
FRQVLGHUHG#LQH[SHQVLYH#DQG#RQH#WKDW#ZLOO#QRW#UHVXOW#LQ#PHWKDQH#JDV#UHFRYHU\1# #

41# 6HSDUDWH#FROOHFWLRQ#RI#WZR#W\SHV#RI#ZDVWH=#

&RPSRVWDEOH#DQG#QRQ0#FRPSRVWDEOH#
51# 1RQ0FRPSRVWDEOH#ZDVWH=# 6RUWLQJ#SODQW#

61# &RPSRVWDEOH#ZDVWH=# &RPSRVWLQJ#SODQW#

71# 5HVLGXH#IURP#VRUWLQJ#SODQW#DQG#FRPSRVWLQJ#SODQW=# 6DQLWDU\#ODQGILOOLQJ#

D16# 6FHQDULR#6# /DQGILOO#*DV#5HFRYHU\#

7KLV# LV# ILQDQFLDOO\# WKH# FKHDSHVW# VFHQDULR# DQG# UHF\FOHV# FRPSRVWDEOH# ZDVWH# E\# WKH#
UHFRYHU\#RI#JDVHV#WKURXJK#DQDHURELF#VDQLWDU\#ODQGILOO#RSHUDWLRQ1#

41# 6HSDUDWH#FROOHFWLRQ#RI#WZR#W\SHV#RI#ZDVWH=#

&RPSRVWDEOH#DQG#QRQ0#FRPSRVWDEOH#
51# 1RQ0FRPSRVWDEOH#ZDVWH=# 6RUWLQJ#SODQW#

61# &RPSRVWDEOH#ZDVWH=# 6DQLWDU\#ODQGILOOLQJ#ZLWK#JDV#UHFRYHU\#

71# 5HVLGXH#IURP#VRUWLQJ#SODQW=# 6DQLWDU\#ODQGILOOLQJ#

E1# 7DUJHWV#IRU#(DFK#6FHQDULR#

7KH#DIRUHPHQWLRQHG#VFHQDULRV#DQG#WKHLU#WDUJHWV#IRU#WKH#\HDU#5353#DUH#DV#VKRZQ#LQ#WKH#
WDEOH#EHORZ1#

7DEOH#8058=#7DUJHWV#RI#(DFK#6FHQDULR#IRU#5353#+0HUVLQ,# #
# 6FHQDULR#4#

+)XOO#5HF\FOLQJ,#
6FHQDULR#5#
+&RPSRVWLQJ,#

6FHQDULR#6#
+/DQGILOO#*DV#5HFRYHU\,#

6HSDUDWH#FROOHFWLRQ# 433(# 433(# 433(#
6RUWLQJ#SODQW# DOO#QRQ0FRPSRVWDEOH#

ZDVWH#
DOO#QRQ0FRPSRVWDEOH#
ZDVWH#

DOO#QRQ0FRPSRVWDEOH#
ZDVWH#

%LRJDV#SODQW# DOO#FRPSRVWDEOH#ZDVWH# QRQH# QRQH#
&RPSRVWLQJ#SODQW# QRQH# DOO#FRPSRVWDEOH#ZDVWH# QRQH#
5')#SODQW# DOO#UHVLGXHV#IURP#VRUWLQJ#

SODQW# QRQH# QRQH#

6DQLWDU\#ODQGILOO# DOO#UHVLGXHV#IURP#ELRJDV#
DQG#5')#SODQW#

DOO#UHVLGXHV#IURP#VRUWLQJ#
DQG#FRPSRVW#SODQWV#

DOO#FRPSRVWDEOH#ZDVWH#
DQG#DOO#UHVLGXHV#IURP#
VRUWLQJ#SODQW#

#



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

# $80<8#

81615# &RQFHSWXDO#'HVLJQ#

D1# )XWXUH#:DVWH#6WUHDP#ZLWKRXW#,PSOHPHQWDWLRQ#RI#WKH#023# +&RQWLQXDWLRQ#
RI#WKH#3UHVHQW#6\VWHP,#

)RU#WKH#IRUPXODWLRQ#RI#D#6:0#0DVWHU#3ODQ#+023,#WKH#IRUHFDVW#RI#IXWXUH#ZDVWH#VWUHDP#
LQ#WKH#WDUJHW#DUHD#LV#LQGLVSHQVDEOH1#,Q#RUGHU#WR#FODULI\#WKH#GLIIHUHQFH#EHWZHHQ#ZLWK#DQG#
ZLWKRXW#023# WKH#FDVH#RI# WKH# IXWXUH#ZDVWH#VWUHDP# IRU# WKH#FRQWLQXDWLRQ#RI# WKH#SUHVHQW#
WHFKQLFDO# V\VWHP# LV# SUHSDUHG# IRU# D# UHIHUHQFH# +EDVHOLQH# GDWD,# RI# WKH# 6:0# 0231#
$OWKRXJK#LW#LV#QRW#UHDOLVWLF/#WKH#FDVH#EDVHV#RQ#WKH#SUHVHQW#ZDVWH#VWUHDP#DQG#DVVXPHV#LWV#
IDFWRU#VXFK#DV#VHOI0GLVSRVDO#UDWH/#VRXUFH#UHF\FOLQJ#UDWH/#HWF1#ZLOO#QRW#FKDQJH#LQ#IXWXUH1#
7KH#RXWFRPHV#RI#IRUHFDVW#DUH#GHVFULEHG#DV#EHORZ1#

D14# :DVWH#'LVFKDUJH#$PRXQW#

:DVWH#GLVFKDUJH#DPRXQW#IRU#WKH#\HDU#5338/#5345#DQG#5353#LV#UHIHUUHG#WR#71515/#:DVWH#
'LVFKDUJH#$PRXQW#)RUHFDVW1#7KH# IXWXUH#ZDVWH# GLVFKDUJH# DPRXQW# LV# VXPPDULVHG# DV#
IROORZV>#

<HDU#5338#

• :KROH#06:# 977#WRQ2GD\#

• 2WKHU#:DVWH# 55#WRQ2GD\#

<HDU#5345#

• :KROH#06:# <79#WRQ2GD\#

• 2WKHU#:DVWH# 66#WRQ2GD\#

<HDU#5353#

• :KROH#06:# 4/654#WRQ2GD\#

• 2WKHU#:DVWH# 79#WRQ2GD\#

D15# %XON\#:DVWH#

$V# VWDWHG# EHIRUH/# EXON\#ZDVWH# LV# UHF\FOHG# DQG# LV# QRW# GLVSRVHG# RI# DW# WKH# ODQGILOO# DW#
SUHVHQW1#7KH#VWXG\#WHDP#EHOLHYHG#WKDW#LW#ZLOO#EH#GLVFKDUJHG#DQG#QHHG#WR#EH#GLVSRVHG#LQ#
IXWXUH1# ,W# LV/# KRZHYHU/# YHU\# GLIILFXOW# WR# IRUHFDVW# ZKHQ# DQG# KRZ# PXFK# LW# ZLOO# EH#
GLVFKDUJHG1#7KHUHIRUH/#WKH#IXWXUH#DPRXQW#RI#EXON\#ZDVWH#LV#QRW#DYDLODEOH1#

D16# 6HOI0GLVSRVHG#:DVWH#$PRXQW#

6HOI0GLVSRVHG#ZDVWH#DPRXQW#IRU#WKH#\HDU#5338/#5345#DQG#5353#LV#HVWLPDWHG#EDVHG#RQ#
WKH#SUHVHQW#FRQGLWLRQV#DV#GHVFULEHG#HDUOLHU/#DV#IROORZV>#

• <(#RI# WRWDO#SRSXODWLRQ#KDYH#QRW# UHFHLYHG# FROOHFWLRQ# VHUYLFH1#$PRQJ# WKHVH#
SHRSOH# +QR# UHIXVH# FROOHFWLRQ# VHUYLFH,/# 57(# GLVSRVHG# WKHLU# ZDVWH# E\#
WKHPVHOYHV#VXFK#DV#EXUQHG2#EXULHG#LQ#WKHLU#SUHPLVHV#RU#YDFDQW#ORW1# #

7KH#VWXG\#WHDP#HVWLPDWHG#IXWXUH#VHOI0GLVSRVHG#ZDVWH#DPRXQW#DV#VKRZQ#EHORZ>#

<HDU#5338#

6HOI0GLVSRVHG#:DVWH#$PRXQW#  # :;;/<<<#[#313<#[#3157#[#866#J2GD\#



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

# $80<9#

#  # <14#WRQ2GD\#

<HDU#5345#

6HOI0GLVSRVHG#:DVWH#$PRXQW#  # <;5/7<<#[#313<#[#3157#[#966#J2GD\#
#  # 4617#WRQ2GD\#

<HDU#5353#

6HOI0GLVSRVHG#:DVWH#$PRXQW#  # 4/57</<73#[#313<#[#3157#[#9<:#J2GD\#
# # # # #  # 4;1;#WRQ2GD\#

D17# ,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#

)XWXUH#LOOHJDOO\#GXPSHG#ZDVWH#DPRXQW#IRU#WKH#\HDU#5338/#5345#DQG#5353#LV#HVWLPDWHG#
EDVHG# RQ# WKH# SUHVHQW# FRQGLWLRQV# DV# GHVFULEHG# LQ# 51419/#:DVWH# 6WUHDP# LQ#0HUVLQ/# DV#
IROORZV>#

• 64(# DPRQJ# <(# RI# WRWDO# SRSXODWLRQ# ZKLFK# KDYH# QRW# UHFHLYHG# FROOHFWLRQ#
VHUYLFH#GXPSHG#WKHLU#ZDVWH#LQ#WKH#YDFDQW#ORW#RU#ULYHU1#

7KHUHIRUH/#WKH#VWXG\#WHDP#HVWLPDWHG#IXWXUH#LOOHJDOO\#GXPSHG#ZDVWH#DPRXQW#DV#VKRZQ#
EHORZ>#

<HDU#5338#

,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#  # :;;/<<<#[#313<#[#3164#[#866#J2GD\#
 # 441:#WRQ2GD\#

<HDU#5345#

,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#  # <;5/7<<#[#313<#[#3164#[#966#J2GD\#
 # 4:17#WRQ2GD\#

<HDU#5353#

,OOHJDOO\#'XPSHG#:DVWH#$PRXQW#  # 4/57</<73#[#313<#[#3164#[#9<:#J2GD\#
 # 5716#WRQ2GD\#

D18# 5HF\FOHG#:DVWH#$PRXQW#

)XWXUH#UHF\FOHG#ZDVWH#DPRXQW#IRU#WKH#\HDU#5338/#5345#DQG#5353#LV#HVWLPDWHG#EDVHG#RQ#
WKH#SUHVHQW#FRQGLWLRQV#DV#GHVFULEHG#LQ#51419/#:DVWH#6WUHDP#LQ#0HUVLQ/#DV#IROORZV>#

• 5HF\FOHG#ZDVWH# DPRXQW# E\# JHQHUDWLRQ# VRXUFHV# SHU# FDSLWD# LV# HVWLPDWHG# DW#
5619#J1+48#WRQ#÷#967/;83,1#

• 5HF\FOHG#ZDVWH#DPRXQW#E\# VWUHHW#ZDVWH#SLFNHUV# LV#HVWLPDWHG#DW# 481;#J#SHU#
FDSLWD#+43#WRQ#÷#967/;83,1#

• 5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHUV#DW#FRPSRVWLQJ#SODQW# LV#HVWLPDWHG#DW#
319#J#SHU#FDSLWD#+3168#WRQ#÷#967/;83,1#

• 5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHUV#DW#GXPS#VLWH#LV#HVWLPDWHG#DW#517#J#SHU#
FDSLWD#+418#WRQ#÷#967/;83,1#

7KHUHIRUH/# WKH# VWXG\# WHDP# HVWLPDWHG# UHF\FOHG#ZDVWH# DPRXQW# LQ# HDFK# FRPSRQHQW# RI#
ZDVWH#VWUHDP#DV#VKRZQ#EHORZ>#



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

# $80<:#

<HDU#5338#

5HF\FOHG#ZDVWH#DPRXQW#E\#JHQHUDWLRQ#VRXUFHV# #  # :;;/<<<#[#5619#J2GD\#
 # 4;19#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VWUHHW#ZDVWH#SLFNHUV#  # :;;/<<<#[#481;#J2GD\#
 # 4518#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHU#DW#  # :;;/<<<#[#319#J2GD\#
# FRPSRVWLQJ#SODQW#  # 318#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHUV#DW#  # :;;/<<<#[#517#J2GD\#
# GXPS#VLWH#  # 41<#WRQ2GD\#

<HDU#5345#

5HF\FOHG#ZDVWH#DPRXQW#E\#JHQHUDWLRQ#VRXUFHV# #  # <;5/7<<#[#5619#J2GD\#
 # 5615#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VWUHHW#ZDVWH#SLFNHUV#  # <;5/7<<#[#481;#J2GD\#
 # 4818#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHU#DW#  # <;5/7<<#[#319#J2GD\#
# FRPSRVWLQJ#SODQW#  # 319#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHUV#DW#  # <;5/7<<#[#517#J2GD\#
# GXPS#VLWH#  # 517#WRQ2GD\#

<HDU#5353#

5HF\FOHG#ZDVWH#DPRXQW#E\#JHQHUDWLRQ#VRXUFHV# #  # 4/57</<73#[#5619#J2GD\#
 # 5<18#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VWUHHW#ZDVWH#SLFNHUV#  # 4/57</<73#[#481;#J2GD\#
# #  # 4<1:#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHU#DW#  # 4/57</<73#[#319#J2GD\#
# FRPSRVWLQJ#SODQW#  # 31:#WRQ2GD\#

5HF\FOHG#ZDVWH#DPRXQW#E\#VFDYHQJHUV#DW#  # 4/57</<73#[#517#J2GD\#
# GXPS#VLWH#  # 6#WRQ2GD\#

D19# :DVWH#&ROOHFWLRQ#$PRXQW#

)XWXUH# FROOHFWHG#ZDVWH# DPRXQW# IRU# WKH# \HDU# 5338/# 5345# DQG# 5353# LV# HVWLPDWHG# DV#
IROORZV>#

&ROOHFWHG#:DVWH#$PRXQW#  # :DVWH# 'LVFKDUJH# $PRXQW# 0# ,OOHJDOO\# 'XPSHG# :DVWH#
$PRXQW#0#
# # # # # # # # 5HF\FOHG#:DVWH#$PRXQW#E\#6WUHHW#:DVWH#3LFNHUV#

7KHUHIRUH/#WKH#VWXG\#WHDP#HVWLPDWHG#IXWXUH#FROOHFWHG#ZDVWH#DPRXQW#DV#VKRZQ#EHORZ>#

<HDU#5338#

&ROOHFWHG#:DVWH#$PRXQW#  # 968#0#441:#0#4518#WRQ2GD\#
 # 9431;#WRQ2GD\#

<HDU#5345#



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

# $80<;#

&ROOHFWHG#:DVWH#$PRXQW#  # <66#0#4:17#0#4818#WRQ2GD\#
 # <3314#WRQ2GD\#

<HDU#5353#

&ROOHFWHG#:DVWH#$PRXQW#  # 4/635#0#5716#0#4<1:#WRQ2GD\#
 # 4/58;13#WRQ2GD\#

D1:# &RPSRVW#3ODQW#

)XWXUH# DPRXQW# RI# HDFK# FRPSRQHQW# RI# ZDVWH# VWUHDP# FRQFHUQLQJ# ZLWK# RSHUDWLRQ# RI#
FRPSRVW# SODQW# VXFK# DV# ZDVWH# DPRXQW# WUDQVSRUWHG# WR# FRPSRVW# SODQW/# TXDQWLW\# RI#
FRPSRVW#SURGXFHG#DQG#UHMHFWHG#ZDVWH#IURP#\HDU#5338#XS#WR#\HDU#5353#LV#IRUHFDVWHG#DV#
VDPH# DPRXQW# DW# WKH# WLPH# EHLQJ1# 7KHUHIRUH/# WKH# DPRXQW# RI# WKH# DERYH0PHQWLRQHG#
FRPSRQHQWV#DUH#FODULILHG#DV#IROORZV>#

<HDU#5338/#5345#DQG#5353#

# :DVWH#$PRXQW#WUDQVSRUWHG#WR#FRPSRVW#SODQW#  # 73#WRQ2GD\#

# 4XDQWLW\#RI#FRPSRVW#SURGXFHG#  # 53#WRQ2GD\#

# 5HMHFWHG#:DVWH#IURP#FRPSRVW#SODQW#  # 43#WRQ2GD\#

D1;# )LQDO#'LVSRVDO#$PRXQW#

)XWXUH# ILQDO#GLVSRVDO#DPRXQW# IRU# WKH#\HDU#5338/#5345#DQG#5353# LV#VLPSO\#FDOFXODWHG#
DFFRUGLQJ#WR#WKH#IROORZLQJ#IRUPXOD>#

)LQDO#'LVSRVDO#$PRXQW# # &ROOHFWHG#:DVWH#$PRXQW#0#:DVWH#$PRXQW#7UDQVSRUWHG#WR#
&RPSRVW# 3ODQW# .# 5HMHFWHG# :DVWH# .# 2WKHU# :DVWHV# 0#
5HF\FOHG#:DVWH#$PRXQW#E\#6FDYHQJHUV#DW#GXPS#VLWH#

7KHUHIRUH/#WKH#VWXG\#WHDP#HVWLPDWHG#ILQDO#GLVSRVDO#DPRXQW#DV#VKRZQ#EHORZ>#

<HDU#5338#

)LQDO#'LVSRVDO#$PRXQW#  # 9431;#0#73#.#43#.#57#0#41<#WRQ2GD\#
 # 9351<#WRQ2GD\#

<HDU#5345#

)LQDO#'LVSRVDO#$PRXQW#  # <3314#0#73#.#43#.#69#0#517#WRQ2GD\#
 # <361:#WRQ2GD\#

<HDU#5353#

)LQDO#'LVSRVDO#$PRXQW#  # 4/63513#0#73#.#43#.#84#0#6#WRQ2GD\#
 # 4/65313#WRQ2GD\#

7KHUHIRUH/#DPRXQW#RI#HDFK#FRPSRQHQW#RI#ZDVWH#VWUHDP#LV#VXPPDULVHG#LQ#WKH#IROORZLQJ#
WDEOH1#

#

7DEOH#8059=#6XPPDU\#RI#)XWXUH#:DVWH#6WUHDP#&RPSRQHQW#IRU#0HUVLQ#*0#
:DVWH#6WUHDP#&RPSRQHQW# 7RQ2GD\#



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

# $80<<#

# 5338# 5345# 5353#
:DVWH#*HQHUDWLRQ#$PRXQW# 9951:# <9<19# 4/68316#
5HF\FOLQJ#E\#*HQHUDWLRQ#6RXUFHV# 4;19# 5615# 5<18#
6HOI0'LVSRVHG#:DVWH#$PRXQW# <14# 4617# 4;1;#
:DVWH#'LVFKDUJH#$PRXQW# 96813# <6613# 4/63513#
5HF\FOLQJ#E\#6WUHHW#:DVWH#3LFNHUV# 441:# 4818# 4<1:#
:DVWH#&ROOHFWLRQ#$PRXQW# 9431;# <3314# 4/58;13#
,OOHJDOO\#'XPSHG#:DVWH#$PRXQW# 441:# 4:17# 5716#
:DVWH#$PRXQW#7UDQVSRUWHG#WR#&RPSRVW#3ODQW# 7313# 7313# 7313#
4XDQWLW\#RI#&RPSRVW#3URGXFHG# 5313# 5313# 5313#
5HF\FOLQJ#E\#6FDYHQJHUV#DW#&RPSRVW#3ODQW# 318# 319# 31:#
5HMHFWHG#:DVWHG#IURP#&RPSRVW#3ODQW# 4313# 4313# 4313#
5HF\FOLQJ#E\#6FDYHQJHUV#DW#'XPS#VLWH# 41<# 517# 613#
2WKHU#:DVWH# 5713# 6913# 8413#
)LQDO#'LVSRVDO#$PRXQW# 9351<# <361:# 4/65313#
#

E1# )XWXUH#:DVWH#6WUHDP#'LDJUDP#

,Q#FRQFOXVLRQ/#WKH#VWXG\#WHDP#SUHVHQWHG#WKH#IXWXUH#ZDVWH#VWUHDP#GLDJUDP#IRU#0HUVLQ# #



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

# $80433#

*(1(5$7,21
+9951:#7RQ,

5(&<&/,1*
+4;19#7RQ,

',6&+$5*(
+96813#7RQ,

5(&<&/,1*
+4518#7RQ,

&2//(&7,21
+9431;#7RQ,

5(&<&/,1*
+41<#7RQ,

),1$/#',6326$/
+9351<#7RQ,

&203267#3/$17
+73#7RQ,

27+(5#:$67(6
+5713#7RQ,

5(&<&/,1*
+318#7RQ,

&203267
+53#7RQ,

5(-(&7('#:$67(
+43#7RQ,

%\#6WUHHW#:DVWH#3LFNHUV

%\#*HQHUDWLRQ#6RXUFHV

%\#6FDYHQJHUV#DW#&RPSRVW#3ODQW

%\#6FDYHQJHUV#DW#/DQGILOO 0HGLFDO#:DVWH#DQG#,QGXVWULDO#:DVWH

##5HJXODU###&ROOHFWLRQ

6(/)0',6326('
+<14#7RQ,

:DVWH#ZDV#EXULHG2EXUQHG
LQ#WKH#SUHPLVH#RU#YDFDQW#ORW

,//(*$/#'803,1*
+441:#7RQ,

:DVWH#ZDV#GXPSHG#LQ#ULYHU
RU#YDFDQW#ORW

#

)LJXUH#8047=#:DVWH#6WUHDP#'LDJUDP#IRU#0HUVLQ#LQ#<HDU#5338#



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

# $80434#

*(1(5$7,21
+<9<19#7RQ,

5(&<&/,1*
+5615#7RQ,

',6&+$5*(
+<3314#7RQ,

5(&<&/,1*
+4818#7RQ,

&2//(&7,21
+<6613#7RQ,

5(&<&/,1*
+517#7RQ,

),1$/#',6326$/
+<361:#7RQ,

&203267#3/$17
+73#7RQ,

27+(5#:$67(6
+6913#7RQ,

5(&<&/,1*
+319#7RQ,

&203267
+53#7RQ,

5(-(&7('#:$67(
+43#7RQ,

%\#6WUHHW#:DVWH#3LFNHUV

%\#*HQHUDWLRQ#6RXUFHV

%\#6FDYHQJHUV#DW#&RPSRVW#3ODQW

%\#6FDYHQJHUV#DW#/DQGILOO 0HGLFDO#:DVWH#DQG#,QGXVWULDO#:DVWH

##5HJXODU###&ROOHFWLRQ

6(/)0',6326('
+4617#7RQ,

:DVWH#ZDV#EXULHG2EXUQHG
LQ#WKH#SUHPLVH#RU#YDFDQW#ORW

,//(*$/#'803,1*
+4:17#7RQ,

:DVWH#ZDV#GXPSHG#LQ#ULYHU
RU#YDFDQW#ORW

#

)LJXUH#8048=#:DVWH#6WUHDP#'LDJUDP#IRU#0HUVLQ#LQ#<HDU#5345#



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

# $80435#

*(1(5$7,21
+4/68316#WRQ,

5(&<&/,1*
+5<18#WRQ,

',6&+$5*(
+4/63513#WRQ,

5(&<&/,1*
+4<1:#WRQ,

&2//(&7,21
+4/58;13#WRQ,

5(&<&/,1*
+6#WRQ,

),1$/#',6326$/
+4/5:9#WRQ,

&203267#3/$17
+73#WRQ,

27+(5#:$67(6
+84#WRQ,

5(&<&/,1*
+31:#WRQ,

&203267
+53#WRQ,

5(-(&7('#:$67(
+43#WRQ,

%\#6WUHHW#:DVWH#3LFNHUV

%\#*HQHUDWLRQ#6RXUFHV

%\#6FDYHQJHUV#DW#&RPSRVW#3ODQW

%\#6FDYHQJHUV#DW#/DQGILOO 0HGLFDO#:DVWH#DQG#,QGXVWULDO#:DVWH

##5HJXODU###&ROOHFWLRQ

6(/)0',6326('
+4;1;#WRQ,

:DVWH#ZDV#EXULHG2EXUQHG
LQ#WKH#SUHPLVH#RU#YDFDQW#ORW

,//(*$/#'803,1*
+5716#WRQ,

:DVWH#ZDV#GXPSHG#LQ#ULYHU
RU#YDFDQW#ORW

#

)LJXUH#8049=#:DVWH#6WUHDP#'LDJUDP#IRU#0HUVLQ#LQ#<HDU#5353# #
#



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

# $80436#

E1# &ROOHFWLRQ#DQG#+DXODJH#

7KH#FROOHFWLRQ#DQG#KDXODJH#V\VWHP#LV#EDVLFDOO\#DVVRFLDWHG#ZLWK#WKH#ILQDO#GLVSRVDO#DQG#
LQWHUPHGLDWH# WUHDWPHQW#V\VWHPV1#7KH#FROOHFWLRQ#DQG#KDXODJH#V\VWHPV# IRU#0HUVLQ#ZLOO#
EH#LPSURYHG#ZLWKLQ#D#SKDVHG#SURJUDP#DV#JLYHQ#EHORZ1#

#
3KDVH# 7DUJHW#<HDU# $LP#

3KDVH#4# 4<<<05338#

• 7KH#GLUHFW#KDXODJH#RI#ZDVWHV#ZLOO#EH#FRQWLQXHG1#
• ,Q# 7RURVODU# '0# ZKHHOHG# FRQWDLQHU# V\VWHP# ZLOO# SXW# LQWR#

RSHUDWLRQ# JUDGXDOO\# GXH# WR# WKH# RSHUDWLRQ# RI# FRPPXQDO#
VWRUDJH2FROOHFWLRQ#V\VWHP1#

• 8VDJH#RI#ZKHHOHG#FRQWDLQHUV#ZLOO#EH#H[WHQGHG#JUDGXDOO\#ZLWKLQ#
WKH#FLW\1#

• $#SLORW# VWDJH# VRXUFH# VHSDUDWLRQ# V\VWHP#ZLOO#EH# LQLWLDWHG# LQ# WKH#
KLJK0LQFRPH#PDKDOOH+V,1#

• 7KH#QHZ#ODQGILOO#VLWH#LV#SUHVXPHG#WR#EH#FRQVWUXFWHG#DW#D#IDUWKHU#
ORFDWLRQ1#7KHUHIRUH/#WKH#LQWURGXFWLRQ#RI#D#WUDQVIHU#VWDWLRQ+V,#ZLOO#
EH#H[DPLQHG# WR#FRSH#ZLWK# WKH#KDXODJH#RI# WKH#ZDVWH# WR# ODQGILOO#
VLWH/#ZKLFK#ZLOO#EH#IDU#IURP#WKH#FLW\#FHQWUH1#

3KDVH#5# 533905345#

• 3DUW#RI#WKH#WUDQVIHU#VWDWLRQ+V,#ZLOO#EH#LQ#RSHUDWLRQ1#
• 7KH# ZKROH# VWRUDJH# V\VWHP# ZLOO# EH# FKDQJHG# ZLWK# ZKHHOHG#

FRQWDLQHU#V\VWHP# #
• 7KH# SLORW# VWDJH# VRXUFH# VHSDUDWLRQ# ZLOO# EH# H[WHQGHG# WR# RWKHU#

PDKDOOHV#RI#FLW\/#WKHUHIRUH#VHSDUDWH#FROOHFWLRQ#ZLOO#VWDUW1#

3KDVH#6# 534605353# • 7KH#WUDQVIHU#VWDWLRQ+V,#ZLOO#EH#LQ#IXOO#RSHUDWLRQ1#
• 7KH#VRXUFH#VHSDUDWLRQ#ZLOO#EH#LQ#IXOO#RSHUDWLRQ#

#

E14# 6WRUDJH#DQG#'LVFKDUJH#LQ#0HUVLQ#

7KH#IROORZLQJ#PDLQ#SROLFLHV#ZLOO#EH#DSSOLFDEOH#IRU#0HUVLQ># #

• 7KH# W\SH# RI# FRQWDLQHUV# XVHG# ZLOO# EH# UHJXODWHG/# VWDQGDUG# ZKHHOHG# FRQWDLQHU#
V\VWHP#ZLOO#EH#H[WHQGHG1#

• $# VRXUFH# VHSDUDWLRQ# V\VWHP# ZLOO# EH# LQLWLDWHG# IRU# GLVFKDUJLQJ# WKH#
QRQ0FRPSRVWDEOH# +UHF\FODEOH,#DQG#FRPSRVWDEOH#ZDVWHV# LQ#D#FRQWUROOHG#PDQQHU/#
LQ#RUGHU#WR#JLYH#SURYLVLRQ#IRU#D#FRPSRVWLQJ2UHF\FOLQJ#VFKHPH1#

• 7KH#XVDJH#RI#OLWWHU#ELQV#ZLOO#EH#H[WHQGHG/#HVSHFLDOO\#VWDUWLQJ#IURP#KLJK0LQFRPH#
DQG#PLGGOH0LQFRPH#DUHDV1#

E15# &ROOHFWLRQ#DQG#+DXODJH#LQ#0HUVLQ#

• 7KH#XVDJH#RI# FRPSDFWRU# WUXFNV#ZLOO#EH# H[WHQGHG1#6DWHOOLWH# FROOHFWLRQ#YHKLFOHV#
ZLOO#EH#LQWURGXFHG#IRU#WKH#FROOHFWLRQ#LQ#QDUURZ#VWUHHWV1#

• &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#V\VWHP#ZLOO#EH#DSSOLHG# LQ#RUGHU# WR# LQFUHDVH# WKH#
FROOHFWLRQ#HIILFLHQF\1#

• ,W#LV#DVVXPHG#WKDW#WKH#H[LVWLQJ#FROOHFWLRQ#HTXLSPHQW#ZLOO#EH#XVHG#LQ#3KDVH#4/#DQG#
JUDGXDOO\#WKH\#ZLOO#EH#UHSODFHG#ZLWK#WKH#QHZ#YHKLFOHV/#DIWHU#WKH\#H[FHHG#WKH#OLIH#
VSDQ#RI#:#\HDUV1#



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

# $80437#

• &ROOHFWLRQ# IUHTXHQF\# ZLOO# EH# GDLO\/# 9# GD\V# D# ZHHN# IRU# UHVLGHQWLDO# DQG#
FRPPHUFLDO#DQG#PDUNHW#ZDVWH#IRU#FRPSRVWDEOH#ZDVWH1#

• &ROOHFWLRQ# IUHTXHQF\# IRU# VRXUFH# VHSDUDWHG# QRQ0FRPSRVWDEOH#ZDVWH# +UHF\FODEOH#
PDWHULDOV,#ZLOO#EH#RQFH#RU#WZLFH#D#ZHHN1#

• 'LUHFW#KDXOLQJ#RI#FROOHFWHG#ZDVWH#ZLOO#EH#DFKLHYHG#LQ#WKH#3KDVH#4/#EXW#ZKHQHYHU#
WKH# QHZ# ODQGILOO# VLWH# ZLOO# EH# LQ# RSHUDWLRQ/# WKHUH# ZLOO# EH# D# QHHG# RI# WUDQVIHU#
VWDWLRQ+V,#LQ#0HUVLQ1#

• 7KH#UHPDLQLQJ#HFRQRPLF#OLIH#RI#FROOHFWLRQ#YHKLFOHV#LQ#0HUVLQ#LV#JLYHQ#EHORZ1#

#
3URGXFWLRQ#<HDU# <HQLVHKLU#'0# $NGHQL]#'0# 7RURVODU#'0#

4<<4# 0# 4:# 45#
4<<5# 45# 0# 0#

#
7KH#HFRQRPLFDO#OLIHVSDQ#RI#FROOHFWLRQ#HTXLSPHQW#LV#JLYHQ#EHORZ1#

4,#&RPPXQDO#FRQWDLQHUV# =#:#\HDUV#
5,#:DVWH#FROOHFWLRQ#YHKLFOHV#DQG#KHDY\#HTXLSPHQW# =#:#\HDUV#
6,#0DFKLQHU\# =#48#\HDUV#
7,#%XLOGLQJV#DQG#FLYLO#ZRUNV# =#63#\HDUV#

#
$V#FDQ#EH#XQGHUVWDQG#IURP#WKH#WDEOHV/#WKH#HTXLSPHQW#WKDW#ZDV#SURGXFHG#LQ#4<<4#DQG#
4<<5# KDV# DOUHDG\# H[FHHGHG# LWV# OLIHVSDQ# EXW# VWLOO# LQ# IXQFWLRQ# LQ#0HUVLQ# '01# ,W# LV#
XQUHDOLVWLF# WR# SURSRVH# WKH# UHSODFHPHQW# RI# DOO# WKHVH# HTXLSPHQW# DW# RQFH# EHFDXVH# WKH#
SUHVHQW# VROLG# ZDVWH# PDQDJHPHQW# V\VWHPV# UHO\# KHDYLO\# RQ# WKHP1# ,W# LV/# WKHUHIRUH/#
SURSRVHG# WKDW#DOO# WKH#H[LVWLQJ#HTXLSPHQW#ZRXOG#EH#RSHUDWLRQDO#XQWLO# WKH#HQG#RI#5338#
+EHJLQQLQJ#RI#3KDVH# 5,/# UHTXLULQJ#KLJKHU#PDLQWHQDQFH# FRVWV# DQG# VKRXOG#EH# UHSODFHG#
JUDGXDOO\#LQ#3KDVH#51#

7KH# W\SH#RI#FROOHFWLRQ#HTXLSPHQW#DQG#FROOHFWLRQ#PHWKRGV#SURSRVHG# IRU#HDFK# W\SH#RI#
DUHD#LV#VXPPDULVHG#EHORZ1# #

$UHD# &ROOHFWLRQ#(TXLSPHQW# &ROOHFWLRQ#0HWKRG#
6WDQGDUG# UHVLGHQWLDO# DUHDV# DQG#
FRPPHUFLDO#DUHDV# &RPSDFWRU#WUXFN#+45#0#49#P6,# &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#

1DUURZ#VWUHHWV/#ROG#WRZQ# 6DWHOOLWH#YHKLFOHV#+7#P6,# &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#
6RXUFH#VHSDUDWHG#QRQ0#
SXWUHVFLEOH#ZDVWH#
+UHF\FODEOHV,#

&ROOHFWLRQ#WUXFN# 6HSDUDWH#FROOHFWLRQ#

6WUHHW#ZDVWH# &RPSDFWRU#WUXFN#+45#0#49#P6,# &RPPXQDO#FRQWDLQHU#FROOHFWLRQ#
#
E16# +DXODJH27UDQVIHU#6WDWLRQV#

$V#PHQWLRQHG#EHIRUH/#WKH#GLUHFW#KDXODJH#RI#ZDVWHV#WR#WKH#GLVSRVDO#VLWH#LQ#0HUVLQ#ZLOO#
EH# DFFRPSOLVKHG#E\# WKH# H[LVWLQJ# FROOHFWLRQ#YHKLFOHV# DQG#QR# WUDQVIHU# VWDWLRQ#ZLOO# EH#
QHFHVVDU\#GXH#WR#WKH#ORFDWLRQ#RI#WKH#GLVSRVDO#VLWH#E\#53351#

7UDQVIHU# VWDWLRQ# RSWLRQ# LQ# 0HUVLQ/# HVSHFLDOO\# VLWLQJ# RI# WUDQVIHU# VWDWLRQ# KDV# EHHQ#
GLVFXVVHG#ZLWK#WKH#PXQLFLSDO#RIILFLDOV#RI#0HUVLQ/#EXW#XQIRUWXQDWHO\#LW#ZDV#QRW#SRVVLEOH#



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

# $80438#

IRU#$NGHQL]/#<HQLVHKLU#DQG#7RURVODU#'0¶V# WR#SURSRVH#DOWHUQDWLYH#VLWHV# IRU#VHOHFWLRQ1#
$OWKRXJK# WKH# LQYHVWPHQW# DQG# RSHUDWLRQ# RI# WKH# WUDQVIHU# VWDWLRQV# DUH# XQGHU# WKH#
UHVSRQVLELOLW\#RI#*UHDWHU#0XQLFLSDOLW\/# WKH\#DUH#JRLQJ# WR#EH# ORFDWHG# LQ#'0#JURXQGV#
DQG# WKHUHIRUH# KDYH# WR# EH# GLVFXVVHG# LQWHUQDOO\# E\# WKH# PXQLFLSDO# DXWKRULWLHV/# DQG#
VHOHFWHG#WKURXJK#WKH#VLWHV#ZKLFK#KDV#EHHQ#SURSRVHG#E\#'0¶V1# # #

'XH#WR#WKHVH#DUJXPHQWV/#WKH#VWXG\#WHDP#ZDV#QRW#DEOH#WR#ORFDWH#WKH#WUDQVIHU#VWDWLRQ#LQ#
0HUVLQ#DW#WKLV#VWDJH#RI#WKH#SURMHFW/#DQG#WKHUHIRUH#KLJKOLJKWHG#WKH#LVVXH#LQ#D#WKHRUHWLFDO#0#
GHVN#VWXG\#0#DSSURDFK/#E\#GLVFXVVLRQV#ZLWK#WKH#PHWURSROLWDQ#PXQLFLSDO#RIILFLDOV1#7KH#
SURSRVHG# VLWH# E\# WKH#0HWURSROLWDQ#0XQLFLSDOLW\# IRU# GHVN# VWXG\/# LV# D# VLWH# ORFDWHG# LQ#
7RURVODU#'0#LQ#3RUWDNDO#0DKDOOH/#ZKLFK#LV#DOPRVW#5:#NP#IDU#IURP# WKH#QHZ#VHOHFWHG#
ODQGILOO#VLWH#RI#&LPVD1#

7KH#DOWHUQDWLYH# ORFDWLRQV# IRU# WKH# WUDQVIHU# VWDWLRQ#KDYH# WR#EH# UHFRPPHQGHG#E\#'0¶V#
PXQLFLSDO# RIILFLDOV/# DQG# WKH# *UHDWHU# 0XQLFLSDOLW\# RI# 0HUVLQ# PXVW# SODQ# WKH# PRVW#
IHDVLEOH#VLWH#IRU#WUDQVIHU#V\VWHP1#

E1614# 6LWLQJ#,VVXHV#IRU#7UDQVIHU#6WDWLRQV#

,W#LV#ZRUWK#DW#WKLV#VWDJH#WR#JLYH#VRPH# LGHD#KRZ# WR# ORFDWH# WKH# WUDQVIHU#VWDWLRQ1#6HYHUDO#
FULWHULD#GHWHUPLQH#ZKHUH#D#WUDQVIHU#VWDWLRQ#VKRXOG#EH#ORFDWHG1#6RPH#RI#WKHVH#DUH#PRUH#
REYLRXV#WKDQ#RWKHUV/#DV#JLYHQ#EHORZ># #

• )LUVW#RI#DOO/#WKH#WUDQVIHU#VWDWLRQ#VKRXOG#EH#DV#QHDU#DV#SRVVLEOH#WR#ZHLJKWHG#FHQWUH#
RI# WKH# LQGLYLGXDO#FROOHFWLRQ#DUHD/# VLQFH# WKH#PLQLPLVDWLRQ#RI# WUDYHO#GLVWDQFHV# LV#
WKH#ZKROH#SXUSRVH#RI#WKH#WUDQVIHU#VWDWLRQ1#

• ,Q#DGGLWLRQ#WR#SUR[LPLW\#WR#WKH#FROOHFWLRQ#URXWHV/#DFFHVV#WR#PDMRU#KDXO#URXWHV#LV#
DOVR#LPSRUWDQW#LQ#RSWLPLVLQJ#WUDQVIHU#YHKLFOH#SURGXFWLYLW\1#

• $FFHVV#URDGV#PXVW#EH#DEOH#WR#KDQGOH#KHDY\#WUXFN#WUDIILF/#DQG#WUXFN#URXWHV#VKRXOG#
EH#GHVLJQHG#WR#PLQLPLVH#WKH#LPSDFWV#RI#WKH#YHKLFOHV#RQ#QHLJKERXUKRRGV1#

• $VLGH#IURP#WKH#URXWLQJ#LVVXHV/#WKH#ODQG#RQ#ZKLFK#WKH#IDFLOLW\#ZLOO#EH#EXLOW#VKRXOG#
SURYLGH#DGHTXDWH#LVRODWLRQ1#

• 6LWLQJ# WKH# IDFLOLW\#ZLOO# DOVR# LQYROYH# JDUQHULQJ# QHLJKERXUKRRG# DQG# FRPPXQLW\#
DFFHSWDQFH/# ZKHUH# WKHUH# ZLOO# EH# PLQLPXP# RI# SXEOLF# DQG# HQYLURQPHQWDO#
REMHFWLRQ/#ZKLFK#LQ#PDQ\#FDVHV#LV#WKH#PRVW#GLIILFXOW#WDVN1#

• 7UDQVIHU#VWDWLRQ#VKRXOG#EH#ORFDWHG#WR#ZKHUH#WKH#FRQVWUXFWLRQ#DQG#RSHUDWLRQ#ZLOO#
EH#PRVW#HFRQRPLFDO1#

• $GGLWLRQDOO\/# LI# WKH# WUDQVIHU#VWDWLRQ#VLWH# LV# WR#EH#XVHG# IRU#SURFHVVLQJ#RSHUDWLRQV#
LQYROYLQJ# UHF\FOLQJ2PDWHULDO# UHFRYHU\/# UHTXLUHPHQWV# DQG# DV# ZHOO# DV# WKH#
HQYLURQPHQWDO#FRQGLWLRQV#IRU#WKRVH#RSHUDWLRQV#PXVW#DOVR#EH#DVVHVVHG1#

7UDQVIHU#6WDWLRQV#

,Q# WKH# ILHOG# RI# VROLG# ZDVWH# PDQDJHPHQW/# WKH# IXQFWLRQDO# HOHPHQW# RI# WUDQVIHU# DQG#
WUDQVSRUW#UHIHUV#WR#WKH#PHDQV/#IDFLOLWLHV/#DQG#DSSXUWHQDQFHV#XVHG#WR#HIIHFW#WKH#WUDQVIHU#
RI#ZDVWH# IURP#RQH# ORFDWLRQ# WR#DQRWKHU/#XVXDOO\#PRUH#GLVWDQW/# ORFDWLRQ1#7\SLFDOO\/# WKH#
FRQWHQWV#RI#UHODWLYHO\#VPDOO#FROOHFWLRQ#YHKLFOHV#DUH# WUDQVIHUUHG# WR# ODUJHU#YHKLFOHV# WKDW#
DUH# XVHG# WR# WUDQVSRUW# WKH#ZDVWH# RYHU# H[WHQGHG# GLVWDQFHV# HLWKHU# WR#ZDVWH# WUHDWPHQW#



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

# $80439#

IDFLOLWLHV#RU#WR#GLVSRVDO#VLWHV1#,Q#VRPH#FDVHV/#WUDQVIHU#DQG#WUDQVSRUW#RSHUDWLRQV#DUH#DOVR#
XVHG#LQ#FRQMXQFWLRQ#ZLWK#ZDVWH#WUHDWPHQW#IDFLOLWLHV#WR#WUDQVSRUW#UHFRYHUHG#PDWHULDOV#WR#
PDUNHWV#RU#WR#RWKHU#LQWHUPHGLDWH#ZDVWH#IDFLOLWLHV#DQG#WR#WUDQVSRUW#UHVLGXHV#WR#ODQGILOOV1# #

E1615# 7KH#1HHG#IRU#7UDQVIHU#2SHUDWLRQV#

7UDQVIHU#DQG#WUDQVSRUW#RSHUDWLRQV#EHFRPH#D#QHFHVVLW\#ZKHQ#KDXO#GLVWDQFHV#WR#DYDLODEOH#
SURFHVVLQJ# FHQWUHV# RU# GLVSRVDO# VLWHV# LQFUHDVH# VR# WKDW# GLUHFW# KDXOLQJ# LV# QR# ORQJHU#
HFRQRPLFDOO\# IHDVLEOH1# 7UDQVIHU# VWDWLRQV# DUH# FHQWUDOLVHG# IDFLOLWLHV# ZKHUH# ZDVWH# LV#
XQORDGHG# IURP# VHYHUDO# VPDOO# FDSDFLW\# FROOHFWLRQ# YHKLFOHV# DQG# ORDGHG# LQWR# D# ODUJHU#
FDSDFLW\#YHKLFOH# IRU#KDXOLQJ1#7KLV# WHQGV# WR# LQFUHDVH# WKH#HIILFLHQF\#RI# WKH# V\VWHP/#DV#
FROOHFWLRQ# YHKLFOHV# DQG# FUHZV# UHPDLQ# FORVHU# WR# WKH# URXWHV/# ZKLOH# ODUJHU# YHKLFOHV/#
GHVLJQHG#IRU#WUDQVIHU/#PDNH#WKH#WULS#WR#WKH#GLVSRVDO#IDFLOLW\1#

%HFDXVH# RI# VLWLQJ# SUREOHPV/# DQG# WKH# ODFN# RI# DYDLODEOH# VSDFHV/# ODQGILOOV# DQG# RWKHU#
GLVSRVDO# IDFLOLWLHV#DUH#EHLQJ#VLWHG# LQ#PRUH# UHPRWH#DUHDV/#DZD\# IURP#PXQLFLSDO#ZDVWH#
VRXUFHV#RU#JHQHUDWLRQ#SRLQWV1#&RQVHTXHQWO\/#WKH#FRVWV#DVVRFLDWHG#ZLWK#WUDQVSRUWLQJ#WKH#
ZDVWH#IURP#WKH#FROOHFWLRQ#URXWH#WR#WKH#GLVSRVDO#IDFLOLW\#DUH#LQFUHDVLQJ1#7UDQVIHU#VWDWLRQV#
DUH#EHFRPLQJ#D#PRUH#DWWUDFWLYH#DOWHUQDWLYH#IRU#FRQWUROOLQJ#WKHVH#ULVLQJ#FRVWV1#

,Q#DGGLWLRQ/#WUDQVIHU#VWDWLRQ#RSHUDWLRQ#PD\#EH#LQWHJUDWHG#ZLWK#RWKHU#ZDVWH#PDQDJHPHQW#
RSWLRQV/#VXFK#DV#UHF\FOLQJ#SURJUDPV#DQG#ZDVWH#0#WR#0#HQHUJ\#IDFLOLW\#RSHUDWLRQ/#ZKLFK#
IXUWKHU#HQKDQFHV#WKH#DWWUDFWLYHQHVV#RI#WUDQVIHU#VWDWLRQV1# #

'HVSLWH#WKH#EHQHILWV#DVVRFLDWHG#ZLWK#WUDQVIHU#VWDWLRQV/#VLJQLILFDQW#FDSLWDO#DQG#RSHUDWLQJ#
FRVWV#PD\#UHPRYH#WKHP#DV#IHDVLEOH#RSWLRQV1#

$GGLWLRQDOO\/# RSHUDWLQJ# D# WUDQVIHU# VWDWLRQ# FDQ# KDYH# VLJQLILFDQW# LPSDFWV# RQ# RWKHU#
HOHPHQWV#RI#LQWHJUDWHG#VROLG#ZDVWH#PDQDJHPHQW#V\VWHP#DQG/#LI#SURSHUO\#SODQQHG/#WKHVH#
LPSDFWV#FDQ#EH#H[WUHPHO\#SRVLWLYH#DQG#FRVW#HIIHFWLYH1#

7UDQVIHU#RSHUDWLRQV#FDQ#EH#XVHG#VXFFHVVIXOO\#ZLWK#DOO#W\SHV#RI#FROOHFWLRQ#YHKLFOHV#DQG#
FRQYH\RU#V\VWHPV1#$GGLWLRQDO#IDFWRUV#WKDW#WHQG#WR#PDNH#WKH#XVH#RI#WUDQVIHU#RSHUDWLRQV#
DWWUDFWLYH#LQFOXGH>#

• 7KH#RFFXUUHQFH#RI#LOOHJDO#GXPSLQJ#GXH#WR#WKH#H[FHVVLYH#KDXO#GLVWDQFHV/#

• ,W#JLYHV#SURYLVLRQ#WR#ORFDWH#WKH#GLVSRVDO#VLWHV#IDU#IURP#FROOHFWLRQ#URXWHV/#

• 7KH#XVH#RI#VPDOO#FDSDFLW\#FROOHFWLRQ#YHKLFOHV/#

• 7KH#H[LVWHQFH#RI#ORZ0GHQVLW\#UHVLGHQWLDO#VHUYLFH#DUHDV/#

• 7KH#XVH#RI#D#KDXOHG#FRQWDLQHU#V\VWHP#+LI#QHHGHG,#ZLWK#UHODWLYHO\#VPDOO#FDSDFLW\#
FRQWDLQHUV#IRU#WKH#FROOHFWLRQ#RI#ZDVWHV#IURP#FRPPHUFLDO#VRXUFHV1# #

$OWKRXJK#WKH#VSHFLILF#GHWDLOV#YDU\#ZLWK#VL]H/#LPSRUWDQW#IDFWRUV#WKDW#PXVW#EH#FRQVLGHUHG#
LQ#WKH#GHVLJQ#RI#WUDQVIHU#VWDWLRQV#DUH#JLYHQ#EHORZ=#

• 7KH#W\SH#RI#WUDQVIHU#RSHUDWLRQ#WR#EH#XVHG#

• 6WRUDJH#DQG#WKURXJKSXW#FDSDFLW\#UHTXLUHPHQWV#

• (TXLSPHQW#DQG#DFFHVVRU\#UHTXLUHPHQWV#

• 6DQLWDU\#UHTXLUHPHQWV#
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• 7UDQVIHU#VWDWLRQ#FRVW#DQG#EHQHILWV1# #

E1616# 7UDQVIHU#6WDWLRQ#3ODQQLQJ#DQG#'HVLJQ#5HTXLUHPHQWV=#

$OWKRXJK#WKH#VSHFLILF#GHWDLOV#YDU\#ZLWK#VL]H/#LPSRUWDQW#IDFWRUV#WKDW#PXVW#EH#FRQVLGHUHG#
LQ#WKH#GHVLJQ#RI#WUDQVIHU#VWDWLRQV#DUH#JLYHQ#EHORZ=#

• 7KH#W\SH#RI#WUDQVIHU#RSHUDWLRQ#WR#EH#XVHG#

• 6WRUDJH#DQG#WKURXJKSXW#FDSDFLW\#UHTXLUHPHQWV#

• (TXLSPHQW#DQG#DFFHVVRU\#UHTXLUHPHQWV#

• 6DQLWDU\#UHTXLUHPHQWV#

• 7UDQVIHU#VWDWLRQ#FRVW#DQG#EHQHILWV1# #

7\SH#RI#7UDQVIHU#6WDWLRQ=#

7UDQVIHU#VWDWLRQV#DUH#XVHG#WR#DFFRPSOLVK#WUDQVIHU#RI#VROLG#ZDVWHV#IURP#FROOHFWLRQ#DQG#
RWKHU#VPDOO#YHKLFOHV#WR#ODUJHU#WUDQVSRUW#HTXLSPHQW1#'HSHQGLQJ#RQ#WKH#PHWKRG#XVHG#WR#
ORDG#WKH#WUDQVSRUW#YHKLFOHV/#WUDQVIHU#VWDWLRQV#PD\#EH#FODVVLILHG#LQWR#WKUHH#JHQHUDO#W\SHV=#

+4,# 'LUHFW0ORDG#
+5,# 6WRUDJH0ORDG#
+6,# &RPELQHG#GLUHFW0ORDG#DQG#VWRUDJH0ORDG#

2Q# WKH# RWKHU# KDQG/# WUDQVIHU# VWDWLRQV#PD\# EH# FODVVLILHG#ZLWK# UHVSHFW# WR# WKURXJKSXW#
FDSDFLW\#+WKH#DPRXQW#RI#PDWHULDO#WKDW#FDQ#EH#WUDQVIHUUHG#DQG#KDXOHG,#DV#IROORZV=#

+4,# 6PDOO/#OHVV#WKDQ#433#WRQ2GD\#
+5,# 0HGLXP/#EHWZHHQ#433#±#833#WRQ2GD\#
+6,# /DUJH/#PRUH#WKDQ#833#WRQ2GD\1#

7UDQVIHU#VWDWLRQ#FDWHJRULHV/#EDVHG#RQ# WKH#PHWKRG#XVHG#DUH#EULHIO\#RXWOLQHG# LQ#)LJXUH#
804:/#DQG#VRPH#RI#WKH#DVVRFLDWHG#DGYDQWDJHV#DQG#GLVDGYDQWDJHV#DUH#DOVR#LQFOXGHG1#

7DEOH#805:=#7UDQVIHU#6WDWLRQ#'HVLJQ#$OWHUQDWLYHV#

'HVLJQ#2SWLRQ# $GYDQWDJHV# 'LVDGYDQWDJHV#

'LUHFW0/RDG#
• &ROOHFWLRQ#YHKLFOH#GXPS#ORDG#
GLUHFWO\#LQWR#D#RSHQ0WRS#WUDLOHU#YLD#
ODUJH#KRSSHU#

• :DVWH#LV#JUDYLW\0IHG#WR#WKH#WUDLOHU#

#
• 1R#LQWHUPHGLDWH#KDQGOLQJ#RI#ZDVWH/#
LQFUHDVLQJ#HIILFLHQF\#

• )DFLOLW\#VKXWGRZQ#UDUH#EHFDXVH#QR#
FRPSOLFDWHG#HTXLSPHQW#LQYROYHG#

• (DV\#WR#RSHUDWH#

• $GGLWLRQDO#WLSSLQJ#IORRU2VWRUDJH#
VSDFH#PD\#EH#UHTXLUHG#LQ#RUGHU#
WR#RSHUDWH#LQ#HIILFLHQW#ZD\# #

6WRUDJH0/RDG#
• /DUJH#WLSSLQJ#SLW2IORRU2KRSSHU#
ZKHUH#WKH#FROOHFWLRQ#YHKLFOHV#
XQORDG#

• 0RELOH#SODQW2FUDQH#RUJDQLVH#DQG#
SXVK#WKH#ZDVWH#LQWR#RSHQ#
WUDLOHU2FRQWDLQHU#

#
• 5HTXLUHV#OLWWOH#VLWH#ZRUN#
• ,QYROYHV#UHODWLYHO\#ORZ#EXLOGLQJ#
FRVWV#

• 5HF\FODEOHV#FDQ#EH#VHSDUDWHG#
• )ORRU2SLW#DFWV#DV#VWRUDJH#DUHD#
GXULQJ#SHDN#DUULYDO#

#
• 8VXDOO\# # LQVDQLWDU\#2XQDHVWKHWLF#
FRQGLWLRQV#

• 2SHUDWLRQ#FRVW#DUH#KLJKHU#WKDQ#
GLUHFW0ORDGLQJ#PHWKRG#

• 6RPHWLPHV#FRPSOLFDWHG#
PHFKDQLFDO#V\VWHPV#DUH#XVHG#

&RPELQHG#'LUHFW0/RDG#DQG# #
6WRUDJH0/RDG#
• 8VXDOO\#D#PXOWLSXUSRVH#IDFLOLW\#
• 0DWHULDOV#UHFRYHU\#

#
• &DQ#DFKLHYH#UHVRXUFH#UHFRYHU\#
DQG#UHF\FOLQJ#

• &DQ#KDQGOH#ELJ#FDSDFLWLHV#RI#
ZDVWH#

#
• +LJKHU#LQYHVWPHQW2RSHUDWLRQ#DQG#
PDLQWHQDQFH#FRVWV#

• 9HU\#FRPSOLFDWHG#WR#RSHUDWH#

#
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E1617# 6HOHFWLRQ#RI#7\SH#RI#0HUVLQ#7UDQVIHU#6WDWLRQV#

)RU#'0V#RI#0HUVLQ/#GLUHFW0ORDG#LV#WKH#PRVW#FRVW#HIIHFWLYH#DQG#HIILFLHQW#W\SH#RI#WUDQVIHU#
VWDWLRQ# EHFDXVH# LW# SRVVHVVHV# VLPSOH# RSHUDWLRQ# FRQGLWLRQV/# ORZ# LQYHVWPHQW2RSHUDWLRQ#
DQG#PDLQWHQDQFH#FRVWV/#DQG#QRQ0FRPSOLFDWHG#PHFKDQLFDO#V\VWHPV1# #

7UDQVIHU#6WDWLRQ#&DSDFLW\#5HTXLUHPHQW#

$# IXQGDPHQWDO# WUDQVIHU# VWDWLRQ# GHVLJQ# IDFWRU# LV# WKH# FRPPXQLWLHV# ZDVWH# YROXPH#
HVWLPDWH1#3UDFWLFHV#VKRZ#WKDW#HVWLPDWHV#DUH#RIWHQ#LQDFFXUDWH/#UHVXOWLQJ#LQ#RYHUVL]HG#RU#
XQGHUVL]HG#IDFLOLWLHV#IDFHG#ZLWK#RSHUDWLQJ#ORVVHV#DQG#KLJK#WLSSLQJ#IHHV1#$FFXUDWH#ZDVWH#
VWUHDP# DVVHVVPHQW# GDWD# DQG# HVWLPDWLQJ# WKH# FKDQJHV# LQ# WKH# ZDVWH# VWUHDP# GXH# WR#
UHF\FOLQJ#RU#RWKHU#ZDVWH#PDQDJHPHQW#SURJUDP#DUH#WKH#RQO\#ZD\#WR#DYRLG#WKLV#SUREOHP1#
7KLV# LVVXH# KDV# VHULRXVO\# EHHQ# WDNHQ# LQWR# FRQVLGHUDWLRQ# LQ# WKH# SURMHFW# VWXGLHV# DQG#
DFFXUDWH#YDOXHV#KDYH#EHHQ#LGHQWLILHG1#

%RWK#WKH#WKURXJKSXW#DQG#VWRUDJH#FDSDFLW\#UHTXLUHPHQWV#PXVW#EH#HYDOXDWHG#FDUHIXOO\#LQ#
SODQQLQJ#DQG#GHVLJQLQJ#WUDQVIHU#VWDWLRQV1#7KH#WKURXJKSXW#FDSDFLW\#RI#D#WUDQVIHU#VWDWLRQ#
PXVW#EH#VXFK# WKDW# WKH#FROOHFWLRQ#YHKLFOHV#GR#QRW#KDYH# WR#ZDLW# WRR# ORQJ# WR#XQORDG1# ,Q#
PRVW#FDVHV/# LW#ZLOO#QRW#EH#FRVW0HIIHFWLYH# WR#GHVLJQ# WKH# VWDWLRQ# WR#KDQGOH# WKH#XOWLPDWH#
SHDN#QXPEHU#RI#KRXUO\#ORDGV1#,GHDOO\/#DQ#HFRQRPLF#WUDGH0RII#DQDO\VLV#VKRXOG#EH#PDGH1# #

#

#
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E1618# 6HOHFWLRQ#RI#WKH#&DSDFLW\#RI#0HUVLQ#7UDQVIHU#6WDWLRQ#

7KH#HVWLPDWHG#IXWXUH#FROOHFWHG#ZDVWH#DPRXQW# LQ#0HUVLQ# IRU# WKH#\HDU#5338/#5345#DQG#
5353#DUH#JLYHQ#EHORZ=# #

<HDU# &ROOHFWHG#:DVWH#$PRXQW#

5338# 96:#WRQ2GD\#
5345# <75#WRQ2GD\#
5353# 4/654#WRQ2GD\#

#
7KH# WUDQVIHU# VWDWLRQV# LQ#0HUVLQ# ZLOO# QHHG# WR# EH# SXW# LQWR# RSHUDWLRQ# ZKHQ# FXUUHQW#
FRPSRVW# ODQGILOO# EH# FORVHG# DQG# QHZ#&LPVD# ODQGILOO# RSHQ1#%DVLQJ# RQ# WKH# HVWLPDWHG#
IXWXUH# FROOHFWHG# ZDVWH# DPRXQWV# DQG# WUDQVIHU# VWDWLRQ# FDSDFLW\# UHTXLUHPHQWV/# WKH#
FDSDFLW\# RI# 0HUVLQ# WUDQVIHU# VWDWLRQV# LV# JLYHQ# EHORZ/# ZKLFK# ZLOO# LOOXVWUDWH# WKH#
RSHUDWLRQDO#FDSDFLW\#IRU#WKH#\HDUV#5338/#5345#DQG#53531#

2SHUDWLRQDO#&DSDFLW\#<HDU#
<HQLVHKLU# $NGHQL]# 7RURVODU#

5338# 493#WRQ2#;#KU#VKLIW# 583#WRQ2#;#KU#VKLIW# 583#WRQ2#;#KU#VKLIW#
5345# 5:3#WRQ247#KU#VKLIW# 663#WRQ244#KU#VKLIW# 6:3#WRQ245#KU#VKLIW#
5353# 6<3#WRQ2#53#KU#VKLIW# 763#WRQ247#KU#VKLIW# 873#WRQ24;#KU#VKLIW#

#
(TXLSPHQW#DQG#$FFHVVRU\#5HTXLUHPHQWV#

7KH#HTXLSPHQW#DQG#DFFHVVRULHV#XVHG#LQ#FRQMXQFWLRQ#ZLWK#D#WUDQVIHU#VWDWLRQ#GHSHQG#RQ#
WKH# IXQFWLRQ#RI# WKH# WUDQVIHU#VWDWLRQ# LQ# WKH#ZDVWH#PDQDJHPHQW# V\VWHP1#7KH# W\SHV#DQG#
DPRXQWV#RI#HTXLSPHQW#UHTXLUHG#DOVR#YDU\#ZLWK#WKH#FDSDFLW\#RI#WKH#VWDWLRQ1#$GGLWLRQDO#
HTXLSPHQW#LV#UHTXLUHG#WR#GLVWULEXWH#WKH#ZDVWH#DQG#HTXDOLVH#WKH#ORDGV1#6FDOHV#VKRXOG#EH#
SURYLGHG#DW#DOO#PHGLXP#DQG# ODUJH#VL]H# WUDQVIHU#VWDWLRQV/#ERWK# WR#FRQWURO#DQG#PRQLWRU#
WKH#RSHUDWLRQ#DQG#WR#GHYHORS#PHDQLQJIXO#HQJLQHHULQJ#GDWD1#

,I#WKH#WUDQVIHU#VWDWLRQ#LV#WR#EH#XVHG#DV#D#GLVSDWFK#FHQWUH#RU#GLVWULFW#KHDGTXDUWHUV#IRU#D#
VROLG#ZDVWH#FROOHFWLRQ#RSHUDWLRQ/#D#PRUH#FRPSOHWH#IDFLOLW\#VKRXOG#EH#FRQVWUXFWHG1#)RU#
KHDGTXDUWHUV# IDFLOLW\/# IXHO#GHSRW/#D# OXQFKURRP/#PHHWLQJ# URRP/#RIILFHV/# ORFNHU# URRPV/#
VKRZHUV/# DQG# WRLOHWV# VKRXOG# EH# SURYLGHG1# )DFLOLWLHV# IRU# SURYLGLQJ# HTXLSPHQW#
PDLQWHQDQFH#PD\#DOVR#EH#LQFRUSRUDWHG1#

2QH# RI# WKH#PRVW# LPSRUWDQW# HTXLSPHQW# LQ# WUDQVIHU# VWDWLRQV# LV# WKH# WUDQVIHU# YHKLFOH1#
7UDQVIHU#YHKLFOHV#FRPH#LQ#WZR#EDVLF#YDULHWLHV=#

• 2SHQ0WRS#WUDLOHUV#

• (QFORVHG#WUDLOHUV#

:KHUH# WKH# SRLQW# RI# ILQDO# GLVSRVLWLRQ# FDQ# EH# UHDFKHG# E\# PRWRU# YHKLFOH/# WKH# PRVW#
FRPPRQ# PHDQV# XVHG# WR# WUDQVSRUW# VROLG# ZDVWHV# IURP# WUDQVIHU# VWDWLRQV# DUH# WUDLOHUV/#
VHPLWUDLOHUV#DQG#FRPSDFWLRQ#YHKLFOHV1#

,Q#JHQHUDO/#YHKLFOHV#XVHG# IRU#KDXOLQJ#RQ#KLJKZD\V# VKRXOG# VDWLVI\# WKH# IROORZLQJ#
UHTXLUHPHQWV=#

+4,# :DVWHV#PXVW#EH#WUDQVSRUWHG#DW#PLQLPXP#FRVW#
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+5,# :DVWHV#PXVW#EH#FRYHUHG#GXULQJ#KDXO#

+6,# 9HKLFOHV#PXVW#EH#GHVLJQHG#IRU#KLJKZD\#WUDIILF#

+7,# 9HKLFOH# FDSDFLW\#PXVW# EH# VXFK# WKDW# WKH# DOORZDEOH#ZHLJKW# OLPLWV# DUH# QRW#
H[FHHGHG/#DQG#

+8,# 7KH#PHWKRGV#IRU#ORDGLQJ#DQG#XQORDGLQJ#PXVW#EH#VLPSOH#DQG#GHSHQGDEOH1#

7KH#GHFLVLRQ0PDNHUV# VKRXOG# FRQVLGHU# WKH# IDFWRUV#JLYHQ#EHORZ/#ZKLFK#ZRXOG#EH#
DIIHFWLQJ#WUDQVIHU#YHKLFOH#VHOHFWLRQ=#

+4,# &DSLWDO#FRVWV#

+5,# &DSDFLW\#RI#WKH#WUDLOHU#

+6,# 7\SH#RI#WUDQVIHU#VWDWLRQ#

+7,# 'LVWDQFH#RI#KDXO#WR#GLVSRVDO#VLWH#

+8,# +RXUV#RI#KDXO2GD\#

+9,# 4XDQWLW\#RI#ZDVWH#WR#EH#WUDQVSRUWHG/#DQG#

+:,# :HLJKW#OLPLWV1#

6DQLWDU\#5HTXLUHPHQWV# #

(QYLURQPHQWDO#5HTXLUHPHQWV#

%\#SURSHU#GHVLJQ/#FRQVWUXFWLRQ#DQG#RSHUDWLRQ/#WKH#REMHFWLRQDEOH#SUREOHPV#RI# WUDQVIHU#
VWDWLRQV#FDQ#EH#PLQLPLVHG1#0RVW#RI# WKH#PRGHUQ/# ODUJH# WUDQVIHU# VWDWLRQV#DUH#HQFORVHG#
DQG# DUH# FRQVWUXFWHG# RI# PDWHULDOV# WKDW# FDQ# EH# PDLQWDLQHG# DQG# FOHDQHG# HDVLO\1# 7R#
HOLPLQDWH# LQDGYHUWHQW# HPLVVLRQV/# HQFORVHG# IDFLOLWLHV# VKRXOG# KDYH# DLU0KDQGOLQJ#
HTXLSPHQW#WKDW#FUHDWHV#D#QHJDWLYH#SUHVVXUH#ZLWKLQ#WKH#IDFLOLW\1#,Q#PRVW#FDVHV/#ILUHSURRI#
FRQVWUXFWLRQ# LV# XVHG# IRU# GLUHFW0ORDGLQJ# WUDQVIHU# VWDWLRQV#ZLWK# RSHQ# ORDGLQJ# DUHDV# LI#
QHFHVVDU\1#6SHFLDO# DWWHQWLRQ# VKRXOG#EH#JLYHQ# WR# WKH#SUREOHP#RI#EORZLQJ#SDSHU1#7KH#
EHVW#ZD\#WR#PDLQWDLQ#RYHUDOO#VDQLWDWLRQ#RI#D#WUDQVIHU#VWDWLRQ#LV#WR#PRQLWRU#WKH#RSHUDWLRQ#
FRQWLQXDOO\1#6SLOOHG#ZDVWHV#VKRXOG#EH#SLFNHG#XS#LPPHGLDWHO\#RU#LQ#DQ\#FDVH#VKRXOG#QRW#
EH#DOORZHG#WR#DFFXPXODWH#IRU#PRUH#WKDQ#4#RU#5#KRXU1#7KH#DUHD#VKRXOG#DOVR#EH#ZDVKHG#
LQ# UHDVRQDEOH# LQWHUYDOV1# 7KH# SURGXFHG# ZDVWHZDWHU# LQ# WKH# IDFLOLW\# VKRXOG# DOVR# EH#
KDQGOHG#LQ#D#VDQLWDU\#PDQQHU/#LI#QHFHVVDU\#VKRXOG#EH#WUHDWHG1#

+HDOWK#DQG#6DIHW\#

+HDOWK#DQG#VDIHW\#LVVXHV#LQ#WUDQVIHU#VWDWLRQV#DUH#UHODWHG#WR#GXVW#DQG#YDSRXU#LQKDODWLRQ1#
2YHUKHDG#ZDWHU# VSUD\V# DUH# XVHG# WR# NHHS# WKH# GXVW# GRZQ# LQ# WKH# IDFLOLW\1#7R# SUHYHQW#
LQKDODWLRQ/#ZRUNHUV#VKRXOG#ZHDU#GXVW#PDVNV1#)RU#UHDVRQV#RI#VDIHW\/#WKH#SXEOLF#VKRXOG#
QRW#EH#DOORZHG# WR#GLVFKDUJH#ZDVWHV#GLUHFWO\# LQWR# WKH# IDFLOLW\/#EXW# WR#FRQWDLQHUV#DW# WKH#
UHFHSWLRQ#DUHD#RI#YHKLFOHV1#

7UDQVIHU#6WDWLRQ#%HQHILWV#

'HYHORSLQJ#DQG#RSHUDWLQJ#WUDQVIHU#VWDWLRQV#LQYROYHV#VLJQLILFDQW#FDSLWDO#FRVWV/#LQFOXGLQJ#
ODQG#DFTXLVLWLRQ/#FRQVWUXFWLRQ#RI#EXLOGLQJV/#SXUFKDVH#RI#HTXLSPHQW/#DQG#KDXO#YHKLFOHV1#
&RVW#RI#GHVLJQ/#VLWH#SUHSDUDWLRQ/#DQG#FRQVWUXFWLRQ#DUH#DOVR#VLJQLILFDQW1#
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6XEVWDQWLDO# EHQHILWV/# KRZHYHU/# FDQ# DOVR# EH# UHDOLVHG1# &RVW# VDYLQJV# UHVXOWLQJ# IURP#
WUDQVIHU#VWDWLRQ#LPSOHPHQWDWLRQ#PD\#LQFOXGH>#

+4,# 5HGXFHG#QRQSURGXFWLYH#WLPH#RI#FROOHFWLRQ#FUHZ# #

+5,# 5HGXFHG#FROOHFWLRQ#WUXFN#PLOHDJH#

+6,# 5HGXFHG#PDLQWHQDQFH#FRVWV#RI#FROOHFWLRQ#WUXFNV/#DQG#

+7,# ,QFUHDVHG#XVH#RI#OLJKWHU#GXW\#FROOHFWLRQ#YHKLFOHV1#

E1619# &RVW#&RPSDULVRQ#%HWZHHQ#'LUHFW#+DXO27UDQVIHU# 6WDWLRQ# 0# +6KRUW0UDQJH#
WUDQVIHU,#

7R#XQGHUVWDQG# WKH#DGYDQWDJHV#DQG#FRVW2EHQHILWV#RI# WUDQVIHU# VWDWLRQV/# LW# LV# IDLU#DW# WKLV#
VWDJH#WR#JLYH#DQ#H[DPSOH#RQ#GLUHFW#KDXO#WR#GLVSRVDO#VLWH#YHUVHV#WUDQVIHU#VWDWLRQ#LQ#FDVH#
RI#0HUVLQ/#GHSHQGLQJ#RQ#WKH#DFWXDO#ILQGLQJV#RI#VXUYH\V#KHOG#GXULQJ#WKH#SURMHFW/#ZKLFK#
ZH#WKLQN#ZLOO#EH#PRUH#H[SODQDWRU\1#

)URP#DQ#DUHD/#ZKLFK#KDV#D#SRSXODWLRQ#RI#63/333/#DQG#D#VROLG#ZDVWH#SURGXFWLRQ#UDWH#RI#
3177#NJ2FDSLWD2GD\/#LW#LV#SODQQHG#WR#FROOHFW#WKH#VROLG#ZDVWH#ZLWK#FRPSDFWLRQ#YHKLFOHV1#
7KH# ORDGLQJ# FDSDFLW\# RI# WKH# FROOHFWLRQ# YHKLFOH# LV# 49#P61# +)XOO# ORDG# LQ# HYHU\# WULS,1#
&ROOHFWLRQ# WHDP# LV#FRPSRVHG#RI#4#GULYHU#DQG#5#FROOHFWLRQ# ODERXU1#7KH#GHQVLW\#RI# WKH#
ZDVWH# LV# 5<3# NJ2P61# 7KH# WLPH# VSHQG# IRU# RQH# WULS# FROOHFWLRQ# LV# 433#PLQXWHV1# 7KH#
GLVSRVDO#VLWH#LV#5:#NP#DQG#WUDQVIHU#VWDWLRQ#LV#518#NP#DZD\#IURP#WKH#FROOHFWLRQ#VLWH#DQG#
WKH#DYHUDJH#VSHHG#RI#WKH#YHKLFOH#LV#73#NP2KU#RQ#KLJKZD\#DQG#53#NP2KU#LQ#WKH#FLW\1#7KH#
WLPH# VSHQG# IRU# GLVSRVLQJ# RI# ZDVWH# RQ# WKH# GLVSRVDO# VLWH# DQG# WUDQVIHU# VWDWLRQ# LV# 58#
PLQXWHV#DQG#43#PLQXWHV# UHVSHFWLYHO\1# # 7KH# IXHO#FRQVXPSWLRQ#RI# WKH#YHKLFOH# LV# 3157#
O2NP#DQG# WKH#FRVW#RI# WKH# IXHO# LV#5;;/333#7/2O1#7KH# OHQJWK#RI# WKH#FROOHFWLRQ#DUHD# LV#5#
NP1#7KH#JURVV#VDODU\#RI#WKH#ODERXU#LV#453/333/333#7/2PRQWK1#

&RVW#FRPSDULVRQ# IRU# WKH#GLUHFW#KDXO# WR# WKH#GLVSRVDO# DUHD#YHUVHV# VKRUW0UDQJH# WUDQVIHU#
+XVH#RI#WUDQVIHU#VWDWLRQ#RSWLRQ,#DUH#FDOFXODWHG#DV#IROORZV1#

'LUHFW#+DXO#WR#WKH#'LVSRVDO#6LWH=#

3RSXODWLRQ# =#63/333#FDSLWD#
:DVWH#JHQHUDWLRQ#DPRXQW# =#3177#NJ2FDSLWD2GD\#
'DLO\#ZDVWH#DPRXQW# =#46/533#NJ2GD\#
'DLO\#YROXPHWULF#ZDVWH#DPRXQW# =#7818#P62GD\#
&ROOHFWLRQ#YHKLFOH#FDSDFLW\# =#49#P6#
/DERXU# =#4#GULYHU#.#5#FROOHFWRU#
'XUDWLRQ#RI#RQH#FROOHFWLRQ#WULS# =#433#PLQXWHV#

#
+DXO#WLPH#WR#GLVSRVDO#VLWH# #
# +5:#NP#2#73#NP2KU,#[#93#PLQ2KU# =#7318#PLQ#

#
'XUDWLRQ#RI#GLVSRVDO# =#5813#PLQ#
'XUDWLRQ#RI#FRPLQJ#EDFN#WR#FROOHFWLRQ#DUHD# =#7318#PLQ#
#
7RWDO#GXUDWLRQ#RI#RQH#FROOHFWLRQ#WULS# #
+433.7318.58.7318,# #539#PLQ#2#93#PLQ2KU# # =#6176#KU#2#WULS#

#
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1XPEHU#RI#WULSV#SHU#GD\#+IRU#;#ZRUNLQJ#KRXUV2GD\,#
+;#KU2GD\,#2#+6176#KU2WULS,# # =#5166#WULS2GD\#

#
:DVWH#FROOHFWHG#SHU#GD\#
+49#P6,#[#+5166#WULS2GD\,# =#6:16#P62GD\#

#
'DLO\#OHQJWK#RI#GULYH#
+5:NP#[#5#[#5166#WULS,#.#+5#NP#[#5166#WULS,# =#46318#NP2GD\#

#
7RWDO#IXHO#FRVW#SHU#GD\#
46318#NP#[#3157#OLW12NP#[#5;;/333#7/2OLW1# =#</353/493#7/2GD\#
#
'DLO\#ODERXU#FRVW#
6#[#453/333/333#7/2PRQWK#2#63#GD\2PRQWK# =#45/333/333#7/2GD\#

#
7RWDO#FRVW#SHU#GD\# =#54/353/493#7/2GD\#

#
&RVW#RI#SHU#WRQ#RI#VROLG#ZDVWH# #

+54/353/493#7/2GD\,#2#+6:16#P62GD\,# #896/876#7/2P6#
+896/876#7/2P6#2#315<#P62WRQ,# =#4/<76/585#7/2WRQ#

#
6KRUW0UDQJH#7UDQVIHU#+8VH#RI#7UDQVIHU#6WDWLRQ#2SWLRQ,=#

3RSXODWLRQ# =#63/333#FDSLWD#
:DVWH#JHQHUDWLRQ#DPRXQW# =#3177#NJ2FDSLWD2GD\#
'DLO\#ZDVWH#DPRXQW# =#46/533#NJ2GD\#
'DLO\#YROXPHWULF#ZDVWH#DPRXQW# =#7818#P62GD\#
&ROOHFWLRQ#YHKLFOH#FDSDFLW\# =#49#P6#
/DERXU# =#4#GULYHU#.#5#FROOHFWRU#
'XUDWLRQ#RI#RQH#FROOHFWLRQ#WULS# =#433#PLQXWHV#

#
+DXO#WLPH#WR#WUDQVIHU#VWDWLRQ# #
# +518#NP#2#53NP2KU,#[#93#PLQ2KU# =#:18#PLQ#

#
'XUDWLRQ#RI#GLVSRVDO# =#4313#PLQ#
'XUDWLRQ#RI#FRPLQJ#EDFN#WR#FROOHFWLRQ#DUHD# =#:18#PLQ#
#
7RWDO#GXUDWLRQ#RI#RQH#FROOHFWLRQ#WULS# #
+433.:18.43.:18,# #458#PLQ#2#93#PLQ2KU# # =#514#KU#2#WULS#

#
1XPEHU#RI#WULSV#SHU#GD\#+IRU#;#ZRUNLQJ#KRXUV2GD\,#
+;#KU2GD\,#2#+514#KU2WULS,# # =#61;#WULS2GD\#
#
:DVWH#FROOHFWHG#SHU#GD\#
+49#P6,#[#+61;#WULS2GD\,# =#931;#P62GD\#

#
'DLO\#OHQJWK#RI#GULYH#
+518#NP#[#5#[#61;#WULS,#.#+5#NP#[#61;#WULS,# =#5919#NP2GD\#

#
)XHO#FRVW#SHU#GD\#
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5919#NP#[#3157#OLW12NP#[#5;;/333#7/2OLW1# =#4/;6;/8<3#7/2GD\#
#
/DERXU#FRVW#SHU#GD\#
6#[#453/333/333#7/2PRQWK#2#63#GD\2PRQWK# =#45/333/333#7/2GD\#

#
7RWDO#FRVW#SHU#GD\# =#46/;6;/8<3#7/2GD\#

#
&RVW#RI#SHU#WRQ#RI#VROLG#ZDVWH# #
+46/;6;/8<3#7/2GD\,#2#+931;#P62GD\,# #55:/93;#7/2P6#
+55:/93;#7/2P6#2#315<#P62WRQ,# =#:;8/333#7/2WRQ#

#
&RVW#RI#7UDQVIHU#IURP#7UDQVIHU#6WDWLRQ#WR#'LVSRVDO#6LWH=#

$#WUDLOHU#RI#58#WRQ#ORDGLQJ#FDSDFLW\/#ZLWK#3167#OLW12NP#IXHO#FRQVXPSWLRQ#ZLOO#WUDQVIHU#
WKH#ZDVWH#WKDW#LV#GLVSRVHG#WR#WKH#WUDQVIHU#VWDWLRQ/#ZLWK#D#ZRUN#IRUFH#RI#RQO\#RQH#GULYHU1#
7KH#GLVSRVDO#DUHD#LV#5:#NP#IURP#WKH#WUDQVIHU#VWDWLRQ1#

)XHO#FRVW#
5:#NP#[#3167#OLW12NP#[#5;;/333#7/2OLW1# =#5/977/333#7/#

/DERXU#FRVW#
+4#[#453/333/333#7/2PRQWK,#2#+63#GD\2PRQWK,# =#7/333/333#7/# #

7RWDO#&RVW# =#9/977/333#7/#

#
&RVW#RI#SHU#WRQ#RI#VROLG#ZDVWH#
9/977/333#7/#2#58#WRQ# =#599/333#7/2WRQ#

#
7RWDO#FRVW#RI#VKRUW0UDQJH#WUDQVIHU#DQG#KDXO#WR#GLVSRVDO#VLWH# #

+:;8/333#7/2WRQ#.#5991333#7/2WRQ,# =#4/384/333#7/2WRQ#

#
&21&/86,21=#

'XH# WR# WKH# UHVXOWV#RI# WKH#GHVN# VWXG\/# LW# LV#FOHDUO\#XQGHUVWDQGDEOH# WKDW#XVLQJ# WUDQVIHU#
VWDWLRQV#LV#DOPRVW#83#(#PRUH#FRVW#HIIHFWLYH#WKDQ#GLUHFW#KDXODJH#RI#VROLG#ZDVWHV#WR#WKH#
GLVSRVDO#DUHD1#

+,Q# DERYH# H[DPSOH/# IRU# WKH# ERWK# FDVHV/# GDLO\# YHKLFOH# FRVWV# GR# QRW# LQFOXGH# WKH#
PDLQWHQDQFH/#UHSDLU/#ZHDU0RXW#DQG#PDQDJHULDO#FRVWV,1#

F1# 3XEOLF#$UHD#&OHDQVLQJ#

F14# 3XEOLF#$UHD#&OHDQVLQJ#%DVLF#&RQFHSWV# #

• ,Q#PRVW#PDKDOOHV#RI#WKH#FLW\#DOO#VWUHHWV#VZHHSLQJ#ZRUN#ZLOO#EH#JHQHUDOO\#FDUULHG#
RXW#PDQXDOO\1#

• 7KH#H[LVWLQJ#PHFKDQLFDO#VWUHHW#VZHHSHUV#ZLOO#EH#XVHG# IRU# WKH#FOHDQLQJ#RI#PDLQ#
URDGV# DQG# ERXOHYDUGV# LQ# WKH# 3KDVH# 4# DQG# 3KDVH# 5/# UHQHZLQJ# WKHP# ZKHQ#
QHFHVVDU\1# ,Q#3KDVH# 6/# WKH# UDWLR#RI# WKH#PHFKDQLFDO# VZHHSLQJ#RSHUDWLRQ#ZLOO#EH#
LQFUHDVHG# LI# WKH# ODERXU#FRVW#ZLOO#EH# LQFUHDVHG# DQG# WKH# URDG# FRQGLWLRQV#ZLOO#EH#
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LPSURYHG1# ,I# WKHVH# ODERXU# DQG# URDG# FRQGLWLRQ# DOORZV/#ZKROH# V\VWHP# IRU#PDMRU#
URDG#ZLOO#EH#H[FKDQJHG#WR#IXOO\#PHFKDQLFDO#V\VWHP1#

• $Q# DSSURSULDWH# FROOHFWLRQ# DQG# WUDQVSRUWDWLRQ# V\VWHP# IRU# VWUHHW#ZDVWH#ZLOO# EH#
LQWURGXFHG1#

• 7KH# VWUHHW# ZDVWH/# ZKLFK# LV# FROOHFWHG# PDQXDOO\/# ZLOO# EH# VWRUHG# LQ# ZKHHOHG#
FRQWDLQHUV# WKDW#DUH#DOORFDWHG#RQO\#IRU# WKLV#SXUSRVH#DQG#ZLOO#EH#FROOHFWHG#E\# WKH#
H[LVWLQJ#FROOHFWLRQ#YHKLFOHV1#

• 3UHYHQWLRQ#RI#OLWWHULQJ#LQ#WKH#FLW\#ZLOO#EH#DFKLHYHG1#

• 7KH#VXSHUYLVLRQ#V\VWHP#RI#ODERXUHUV#ZLOO#EH#LPSURYHG1#

7KH#SUHVHQW# VWUHHW# VZHHSLQJ#ZRUN/#PDLQO\#FRQGXFWHG#PDQXDOO\/# LV#GHHPHG# WR#EH# DQ#
DSSURSULDWH#PHWKRG#GXH#WR#FKHDS#ODERXU#FRVWV#DQG#LQIHULRU#URDG#FRQGLWLRQV#WKDW#ZRXOG#
KDPSHU# PHFKDQLFDO# VWUHHW# VZHHSLQJ# HTXLSPHQW1# +RZHYHU/# WKH# UDWLR# RI#
PDQXDO2PHFKDQLFDO#VZHHSLQJ#ZRUN#VKDOO#EH#H[DPLQHG#DQG#FKDQJHG#DFFRUGLQJ# WR# WKH#
ODERXU#FRVW#LQFUHDVH#DQG#WKH#LPSURYHPHQW#RI#URDG#FRQGLWLRQV1#

F15# 3XEOLF#$UHD#&OHDQVLQJ#0DVWHU#3ODQ#3URJUDP#

• 7R#LQVWDOO#PRUH#OLWWHU#ER[HV#DORQJ#VWUHHWV#

0RUH# OLWWHU# ER[HV#ZLOO# EH# LQVWDOOHG# WR# UHGXFH# WKH#ZRUNORDG# IRU# VWUHHW# VZHHSHUV# DQG#
SUHYHQWLQJ#ZDVWH#IURP#VFDWWHULQJ1#

• 7R#LQFUHDVH#WKH#QXPEHU#RI#FROOHFWLRQ#SRLQWV#

,Q#RUGHU#WR#VKRUWHQ#WKH#KDXODJH#GLVWDQFH#RI#WKH#FROOHFWHG#ZDVWH/#FRPPXQDO#FRQWDLQHUV#
ZLOO#EH#XVHG#DV#FROOHFWLRQ#SRLQWV/#ZKLFK#ZLOO#EH#SODFHG#LQ#FORVH#SUR[LPLW\1#7KH#KDXODJH#
GLVWDQFH#ZLOO#EH#FRQWUROOHG/#ZKLFK#ZLOO#EH#OHVV#WKDQ#RQH#NP1# #

• 7R#XVH#D#QHZ#W\SH#RI#FDUW#WR#FDUU\#OLWWHU#FROOHFWHG# #

$#QHZ# W\SH#RI#FDUW#ZLWK#D# ODUJHU#KDXODJH#FDSDFLW\#ZLOO#EH# LQWURGXFHG# WR# LPSURYH# WKH#
HIILFLHQF\#RI#WKH#KDXODJH#ZRUN1# #

• 7R#VHW#XS#VLWH#RIILFHV#ZLWK#VSDFH#

7KH#PXQLFLSDOLWLHV#ZLOO#VHW#XS#VLWH#RIILFHV#ZLWK#VWRUDJH#VSDFH# LQ#DFFRUGDQFH#ZLWK# WKH#
LQFUHDVH# LQ#VWUHHW#VZHHSLQJ#DUHD1#7KHVH#RIILFHV#ZLOO#IXQFWLRQ#DV#D#VWRUHKRXVH# WR#VWRZ#
FDUWV/#WRROV/#HWF1/#DQG#WR#HQDEOH#D#IRUHPDQ#WR#VXSHUYLVH#VWUHHW#VZHHSHUV1#

• 6ZHHSLQJ#)UHTXHQF\#

7KH#VWUHHW#VZHHSLQJ#IUHTXHQF\#LQ#0HUVLQ#LV#SURSRVHG#DV#IROORZV=# #

5RDG#&ODVVLILFDWLRQ# )UHTXHQF\#

&RPPHUFLDO#URDGV#DQG#PDUNHW#]RQHV# 2QFH#D#GD\#
0DLQ#URDGV#LQ#WKH#&HQWUDO#=RQH# 2QFH#D#GD\#
6XEXUEDQ#FRPPHUFLDO#VWUHHWV# 7#WLPHV#SHU#ZHHN#
6HFRQGDU\#VWUHHWV# 5#WLPHV#SHU#ZHHN#
5HVLGHQWLDO#6WUHHWV# 5#WLPHV#SHU#ZHHN#
0DLQ#URDGV#+ERXOHYDUGV,# 2QFH#D#GD\#
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G1# 5HF\FOLQJ#

7KH#IROORZLQJ#JRYHUQPHQW#UHODWHG#UHF\FOLQJ#V\VWHPV#ZLOO#EH#HVWDEOLVKHG1#

• $Q#DGPLQLVWUDWLRQ#V\VWHP#WKDW#SURPRWH#SURGXFWLRQ#RI#UHF\FODEOH#JRRGV2SURGXFWV#
IURP#WKH#PDQXIDFWXULQJ#VWDJH/#ZLWK#JRYHUQPHQW#DVVLVWDQFH/#LQ#RUGHU#WR#PLQLPLVH#
ZDVWH#JHQHUDWLRQ#+JHQHUDWLRQ#FRQWURO,#WR#DV#PXFK#DV#SRVVLEOH1#

• $# V\VWHP# WKDW# HQDEOHV# UHF\FOLQJ# DW# VRXUFH/# LQ#SDUWLFXODU/# VHSDUDWH#GLVFKDUJH# DW#
VRXUFH#DQG#SURPRWH#WKH#UHF\FOLQJ#RI#VHJUHJDWHG#ZDVWH#PDWHULDOV1#

• 5HF\FOLQJ#E\#WKH#VHYHUDO#LQWHUPHGLDWH#WUHDWPHQW#IDFLOLWLHV1#

H1# ,QWHUPHGLDWH#7UHDWPHQW#

,Q# RUGHU# WR# GUDZ# XS#ZDVWH# VWUHDPV# IRU# 6# VFHQDULRV/# WKH# WHDP# VHW# XS# WKH# IROORZLQJ#
ILJXUHV# IRU#HDFK# LQWHUPHGLDWH# WUHDWPHQW# IDFLOLW\1#7KHVH# ILJXUHV#DUH#GHGXFHG# IURP# WKH#
ZDVWH# FRPSRVLWLRQ# IRUHFDVWHG# E\# WKH# WHDP# DQG# YDULRXV# RSHUDWLRQDO# GDWD#ZKLFK# WKH#
FRQVXOWDQWV#JDLQHG#IURP#-DSDQ/#'HQPDUN/#HWF1# #

#
,WHPV# 5DWHV+(,#

6HSDUDWH#&ROOHFWLRQ#$PRXQW#
0# 1RQ0SXWUHVFLEOH#:DVWH#
0# 3XWUHVFLEOH#:DVWH#

#
8;#
75#

6RUWLQJ#3ODQW#
0# 5HF\FOHG#:DVWH#
0# 5HVLGXHV#

#
57#
:9#

%LRJDV#3ODQW#
0#:DWHU#&RQWHQW#
0# &+7/#+52/#HWF1#
0# &RPSRVW#
0# 5HVLGXHV#
0# 5HF\FOLQJ#

#
:3#
::#
4;#
7#
4#

5')#+5HIXVH#'HULYHG#)XHO,#
0# 5')#
0# 5HVLGXHV#

#
93#
73#

&RPSRVW#3ODQW#
0#:DWHU#&RQWHQW#
0# &+7/#+52/#HWF1#
0# &RPSRVW#
0# 5HVLGXHV#
0# 5HF\FOLQJ#

#
:3#
::#
4;#
7#
4#

#
I1# )LQDO#'LVSRVDO#

6LQFH#IXWXUH#ILQDO#GLVSRVDO#VLWH#LQ#5353#LV#QRW#LGHQWLILHG/#WKH#WHDP#DVVXPHG#D#FDYLW\#LQ#
D#PLQLQJ#TXDUU\#VLWH#DV#UHFRPPHQGHG#LQ#WKH#SUHYLRXV#FKDSWHU1#7KH#IXWXUH#ODQGILOO#VKDOO#
EH#GHVLJQHG#LQ#DFFRUGDQFH#ZLWK#WKH#GHVLJQ#VWDQGDUG#SUHSDUHG#E\#WKH#0R(1#

J1# 2SHUDWLRQ#DQG#0DLQWHQDQFH#RI#9HKLFOHV#DQG#(TXLSPHQW#

'LVWULFW#0XQLFLSDOLWLHV#KDV#FHQWUDO#ZRUNVKRSV#ZKHUH#JHQHUDO#YHKLFOH# DQG# HTXLSPHQW# #
PDLQWHQDQFH# LV#XQGHUWDNHQ#RQ#D# UHJXODU#EDVLV# LQ#0HUVLQ1#7KH#SULYDWH#FRPSDQLHV#DUH#
UHVSRQVLEOH#RI# # WKH#ELJ#UHSDLUV#DQG#ZKHQ#HYHU#QHHGHG/#WKH#YHKLFOHV#DUH#IRUZDUGHG#WR#
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WKH#SULYDWH#ZRUNVKRSV1#7KH#ZRUNVKRS#DUHD# LV#DOVR#XVHG# IRU#ZDVKLQJ#DQG#SDUNLQJ# WKH#
YHKLFOHV#ZKHQ#WKH\#DUH#QRW#LQ#XVH1#

,Q#IXWXUH/#LW#LV#SURSRVHG#WKDW/#RQO\#SUHYHQWLYH#DQG#GDLO\#PDLQWHQDQFH#DV#ZHOO#DV#VPDOO#
UHSDLU# VHUYLFHV# ZLOO# EH# GRQH# DW# PXQLFLSDO# ZRUNVKRSV1# 7KH# KHDY\# UHSDLUV# ZLOO# EH#
XQGHUWDNHQ#E\#WKH#SULYDWH#VHFWRU1#

J14# 2SHUDWLRQ#DQG#0DLQWHQDQFH#3ODQ#%DVLF#&RQFHSW#

7KH#QXPEHU#RI#SHRSOH#ZKR#DUH#LQYROYHG#LQ#6:0#ZRUNV#LQ#0HUVLQ#LV#FXUUHQWO\#PRUH#
WKDQ#:33# +PXQLFLSDO#DQG#SULYDWH#FRPSDQLHV#DOO# WRJHWKHU# 0#:3:,#DQG# LW# LV#H[SHFWHG# WR#
UHDFK#PRUH#WKDQ#4833#SHRSOH#E\#WKH#\HDU#53531#6:0#ZRUNV#FKDQJH#RQ#D#GD\#WR#GD\#
EDVLV>#WR#PDLQWDLQ#WKH#HIILFLHQF\#RI#RSHUDWLRQV/#PDNLQJ#D#SURPSW#GHFLVLRQ#DQG#WDNLQJ#
VZLIW#DFWLRQ#DUH#HVVHQWLDO1#(PSOR\LQJ# D# ODUJH#QXPEHU#RI#SHRSOH# LV# ULVN\# DQG# LV# DOVR#
GLIILFXOW#WR#PDLQWDLQ#WKH#OHYHO#RI#PDQDJHPHQW#UHTXLUHG/#VR#LW#LV#UHFRPPHQGHG#WKDW#WKH#
SULYDWH#VHFWRU#SDUWLFLSDWLRQ#LQ#6:0#ZRUNV#ZLOO#EH#FRQWLQXLQJ# LQ#RUGHU# WR#UHGXFH# WKH#
EXUGHQ#DQG#ZRUN#ORDG#RQ#WKH#DXWKRULW\#UHVSRQVLEOH#IRU#6:0/#DQG#PLQLPLVH#WKH#FRVWV1# #

J15# 2SHUDWLRQ#DQG#0DLQWHQDQFH#0DVWHU#3ODQ#3URJUDP#

,WHP# 3URJUDP#
#
#
0DLQWHQDQFH#RI#
(TXLSPHQW#

$W# SUHVHQW/# WKH# ZRUNVKRS# RZQHG# E\# WKH# PXQLFLSDOLWLHV# RQO\# SURYLGHV#
SUHYHQWLYH#PDLQWHQDQFH# VHUYLFH# IRU# HTXLSPHQW/# DQG# WKH#PDMRU# UHSDLUV# DUH#
H[HFXWHG# E\# WKH# SULYDWH# ZRUNVKRSV1# 7KH# 023# SURSRVHV# WR# FRQWLQXH# WKLV#
DSSOLFDWLRQ#WLOO#WKH#HQG#RI#3KDVH#51#7KDW# LV># WKH#SUHYHQWLYH#PDLQWHQDQFH#ZLOO#
EH# H[HFXWHG# E\# WKH# H[LVWLQJ# PXQLFLSDO# IDFLOLWLHV# DQG# PDMRU# UHSDLUV# EH#
FRQGXFWHG#DW#SULYDWH#JDUDJHV1#7KH#UHDVRQ#IRU#WKLV#LV#DV#IROORZV=#
#
• ,W#WDNHV#WLPH#IRU#WKH#PXQLFLSDO#ZRUNVKRS#WR#SXUFKDVH#VSDUH#SDUWV1#6R#VSDUH#
SDUWV#RQO\#XVHG#IUHTXHQWO\#ZLOO#EH#SXUFKDVHG#DQG#NHSW#LQ#VWRUDJH1#

• &RPSOH[#UHSDLU#ZRUNV#ZLOO#EH#FRQVLJQHG#WR#WKH#SULYDWH#VHFWRU#DOWKRXJK#WKH#
FRVW# LV# KLJKHU# WKDQ# LI# GLUHFWO\# FRQGXFWHG# DW# WKH# PXQLFLSDO# ZRUNVKRS#
EHFDXVH# SULYDWH# JDUDJHV# DUH# DEOH# WR# SXUFKDVH# VSDUH# SDUWV# PXFK# PRUH#
UHDGLO\1#

#
,Q# WKH# 3KDVH# 6/# LW# LV# RXU# UHFRPPHQGDWLRQ# WKDW# WKH# ZKROH# UHSDLU# DQG#
PDLQWHQDQFH#ZRUNV#ZLOO#EH#SULYDWLVHG1# #

#
#
2SHUDWLRQ#RI#
&ROOHFWLRQ#9HKLFOHV#

7R# OLPLW# WKH#EXUGHQ# DQG#ZRUNORDG/# FXUUHQWO\# H[SHULHQFHG#E\# WKH#&OHDQVLQJ#
'HSDUWPHQWV/# YDULRXV# PHDVXUHV# RI# SULYDWH# VHFWRU# SDUWLFLSDWLRQ# ZLOO# EH#
HQFRXUDJHG1#7KH#SURSRVHG#PHDVXUHV#DUH#DV#IROORZV=#
#
• 7KH#PXQLFLSDOLWLHV#ZLOO# RZQ# VRPH# FRPSDFWRU# YHKLFOHV1# 7KH# UHVW#ZLOO# EH#
KLUHG# WR# RU# VXSSOLHG# E\# WKH# SULYDWH# VHFWRU1# 7KH# FRQWUDFW# ZRXOG# LQFOXGH#
GULYHUV/#FROOHFWLRQ#ZRUNHUV/#IXHO/#DQG#PDLQWHQDQFH1#

• $V#IRU#RWKHU#FROOHFWLRQ#YHKLFOHV/#WKH#PXQLFLSDOLWLHV#FDQ#FRQWUDFW#RXW#PRVW#RI#
WKH#RSHUDWLRQ#ZRUN# WR# WKH#SULYDWH#VHFWRU1#7KH#SULYDWH#FROOHFWLRQ#FRPSDQ\#
ZLOO#EH#HQWUXVWHG#D# VPDOO#SHUFHQWDJH#RI#FROOHFWLRQ#YHKLFOHV#RZQHG#E\# WKH#
PXQLFLSDOLWLHV1# 7KURXJK# WKH# JUDGXDO# H[SDQVLRQ# RI# WKLV# V\VWHP/# WKH#
PXQLFLSDOLW\#UHVSRQVLEOH#IRU#6:0#FDQ#QXUWXUH#WKH#SRWHQWLDO#RI#WKH#SULYDWH#
VHFWLRQ/#LQ#SUHSDUDWLRQ#IRU#WKH#IXWXUH#KDQG0RYHU#RI#DOO#FROOHFWLRQ#ZRUN1#

#
#
6WUHHW#6ZHHSLQJ#

6WUHHW#VZHHSLQJ#ZRUNHUV#ZLOO#EH#HPSOR\HG# LQ#D#FRQWUDFW#EDVH#DV#DW#SUHVHQW/#
EHFDXVH#LW#LV#YHU\#GLIILFXOW#IRU#WKH#'0#WR#PDQDJH#PDQ\#VWUHHW#VZHHSHUV#DQG#
HPSOR\HH#FRVW#ZLOO#EH#KLJK1#7KH#PXQLFLSDOLWLHV# WDVN# LV#PDLQO\# WR# VXSHUYLVH#
FRQWUDFWHG#VZHHSHUV1# #



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

# $8044;#

,WHP# 3URJUDP#
#
#
6RXUFH#6HSDUDWLRQ#
DQG#5HF\FOLQJ#

,Q#FROODERUDWLRQ#ZLWK#'0V# WKH#0HUVLQ#*0#ZLOO# LQLWLDWH#D#VRXUFH#VHSDUDWLRQ#
VFKHPH# LQ#SLORW#VFDOH# LQ# WKH#3KDVH#41#$GGLWLRQDOO\# WKH\#ZLOO#HGXFDWH#SHRSOH#
DQG#WR#SURPRWH#UHF\FOLQJ1#$W#WKLV#SKDVH# WKH#FRQFUHWH#SODQV#IRU#DFWLRQ#DUH#DV#
IROORZV=# #
• 7KH#FROOHFWLRQ#RI#WKH#VRXUFH0VHSDUDWHG#UHXVDEOHV#IURP#UHF\FOLQJ#SRLQWV#ZLOO#
EH#FRQWUDFWHG#RXW#WR#WKH#SULYDWH#VHFWRU1#

• 7KH#*0#ZLOO#FRQVWUXFW#D#VRUWLQJ#SODQW#DQG#HQWUXVW#WKH#RSHUDWLRQ#RI#LW#WR#WKH#
SULYDWH#VHFWRU1#

,Q#3KDVH#5/#*0#DQG#'0#ZLOO#H[WHQG#WKH#VRXUFH#VHSDUDWLRQ#VFKHPHV#WR#RWKHU#
PDKDOOHV#RI#0HUVLQ1#
,Q#3KDVH#6/#WKH#VRXUFH#VHSDUDWLRQ#SURJUDP#ZLOO#EH#H[WHQGHG#WR#WKH#ZKROH#FLW\#
DQG#WKH#SULYDWH#VHFWRU#ZLOO#EH#LQ#FKDUJH#RI#WKH#DFWXDO#UHF\FOLQJ#ZRUN1# #

#

8161514# )XWXUH#:DVWH#6WUHDP#IRU#(DFK#023#6FHQDULR#
7KH#IXWXUH#ZDVWH#VWUHDP#ZKHQ#WKH#6:0#023#ZLOO#EH#LPSOHPHQWHG#LV#GUDZQ#XS#EDVHG#
RQ#WKH#IROORZLQJ#FRQFHSWV=#

41# 6LQFH#WKH#FXUUHQW#VHOI0GLVSRVDO#PHWKRG#VXFK#DV#RSHQ#EXUQLQJ#LV#QRW#SURSHUO\#
GRQH# DQG# LW# JLYHV# DGYHUVH# LPSDFWV# RQ# WKH# VXUURXQGLQJ1# ,W# VKRXOG# EH#
HOLPLQDWHG#E\#SURYLGLQJ#FROOHFWLRQ#VHUYLFHV#E\#53381#

51# 7KH# LOOHJDO#GXPSLQJ# VKDOO#EH#DOVR#H[FOXGHG#E\# 5338/#SURYLGLQJ#FROOHFWLRQ#
VHUYLFHV#DQG#VWULFW#HQIRUFHPHQW#DV#ZHOO#DV#FRQWURO1#

61# 7KH#FXUUHQW#UHF\FOLQJ#UDWH#+5315#J2GD\2SHUVRQ,#E\#ZDVWH#JHQHUDWLRQ#VRXUFHV#
ZLOO#EH#NHSW#XQWLO#5353#

71# 7KH#UHF\FOLQJ#DFWLYLWLHV#E\#VWUHHW#ZDVWH#SLFNHUV#ZLOO#EH#JUDGXDOO\#GHFUHDVHG#
DQG#LW#ZLOO#EH#GLVDSSHDUHG#E\#53531#

81# 7KH#VFDYHQJLQJ#DFWLYLWLHV#DW#WKH#ODQGILOO#VKDOO#EH#SURKLELWHG#E\#-DQXDU\#5336#
ZKHQ#D#QHZ#UHF\FOLQJ2FRPSRVWLQJ#SODQW#ZLOO#VWDUW#RSHUDWLRQ1#

7KH#IXWXUH#ZDVWH#VWUHDP#IRU#HDFK#VFHQDULR#LV#GUDZQ#XS#EDVHG#RQ#WKH#FRQFHSWXDO#GHVLJQ#
GHVFULEHG# LQ# WKH#SUHYLRXV#VHFWLRQ1#7KH# IROORZLQJ# WDEOH# LV# WKH# VXPPDU\#RI# WKH# IXWXUH#
ZDVWH# VWUHDP1# )RU# EHWWHU# XQGHUVWDQGLQJ# ZDVWH# VWUHDPV# IRU# 6# 023# VFHQDULRV# DUH#
LOOXVWUDWHG#LQ#WKH#IROORZLQJ#)LJXUHV1#

#





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

# $80453#

#

#

#

#

#

#

#

#

#

#

#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

#

)LJXUH#804;=#:DVWH#6WUHDP#RI#023#6FHQDULR#4#IRU#0HUVLQ#

*HQHUDWLRQ#
+4/683WRQ2GD\,#

5HF\FOLQJ#
+5<WRQ2GD\,#

'LVFKDUJH#
+4/654WRQ2GD\,#

6RUWLQJ#3ODQW#
+:99WRQ2GD\,#

%LR0JDV#3ODQW#
+888WRQ2GD\,#

&ROOHFWLRQ#
+4/654WRQ2GD\,#

5HF\FOLQJ# #
+4;7WRQ2GD\,#

5HVLGXH#
+566WRQ2GD\,#

5')#3ODQW#
+8;5WRQ2GD\,#

&+7/+52/&25HWF1#
+75:WRQ2GD\,#

&RPSRVW#
+433WRQ2GD\,#

5HVLGXH#
+55WRQ2GD\,#

2WKHU#ZDVWH#
+79WRQ2GD\,#

5')#
+67<WRQ2GD\,#

)LQDO#'LVSRVDO#
+634WRQ2GD\,#

1RQ#&RPSRVWDEOH# &RPSRVWDEOH#

8;(# 75(#

461<(# 7714(# :19(#

6516(#

41:(#

5918(# 4:19(#

5HF\FOLQJ# #
+9WRQ2GD\,#

317(#



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

# $80454#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

#

)LJXUH#804<=#:DVWH#6WUHDP#RI#023#6FHQDULR#5#IRU#0HUVLQ#

5HF\FOLQJ# #
+4;7WRQ2GD\,#

5HF\FOLQJ#
+9WRQ2GD\,#

&RPSRVW#
+433WRQ2GD\,#

5HVLGXH#
+55WRQ2GD\,#

2WKHU#ZDVWH#
+79WRQ2GD\,#

&+7/+52/&25#HWF1#
+75:WRQ2GD\,#

*HQHUDWLRQ#
+4/683WRQ2GD\,#

5HF\FOLQJ#
+5<WRQ2GD\,#

'LVFKDUJH#
+4/654WRQ2GD\,#

6RUWLQJ#3ODQW#
+:99WRQ2GD\,#

&RPSRVW#3ODQW#
+888WRQ2GD\,#

&ROOHFWLRQ#
+4/654WRQ2GD\,#

5HVLGXH#
+8;5WRQ2GD\,#

)LQDO#'LVSRVDO#
+983WRQ2GD\,#

1RQ#&RPSRVWDEOH# &RPSRVWDEOH#

8;(# 75(#

461<(# 7714(# :19(#

6516(#

41:(#

317(#



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

# $80455#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

#

)LJXUH#8053=#:DVWH#6WUHDP#RI#023#6FHQDULR#6#IRU#0HUVLQ#
#

*HQHUDWLRQ#
+4/683WRQ2GD\,#

5HF\FOLQJ#
+5<WRQ2GD\,#

'LVFKDUJH#
+4/654WRQ2GD\,#

6RUWLQJ#3ODQW#
+:99WRQ2GD\,#

&RPSRVWDEOH#
+888WRQ2GD\,#

&ROOHFWLRQ#
+4/654WRQ2GD\,#

5HF\FOLQJ# #
+4;7WRQ2GD\,#

5HVLGXH#
+8;5WRQ2GD\,#

2WKHU#ZDVWH#
+79WRQ2GD\,#

)LQDO#'LVSRVDO#
+4/4;6WRQ2GD\,#

1RQ#&RPSRVWDEOH# &RPSRVWDEOH#

8;(# 75(#

461<(# 7714(#

/DQGILOO#*DV#



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

# $80456#

81616# &RVW#(VWLPDWLRQ#

D1# &RVW#(VWLPDWLRQ#,WHPV#

&RVW#(VWLPDWLRQ#RI#0HUVLQ#*0#LQ#5353#ZLOO#EH#UHTXLUHG#IRU#DV#IROORZV>#

• 5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#&RVW#

• 3XEOLF#$UHD#&OHDQVLQJ#&RVW#

• ,QWHUPHGLDWH#7UHDWPHQW#DQG#5HF\FOLQJ#&RVW#
 # # # # 6FHQDULR4# 06RUWLQJ#3ODQW#

# # 05')#3ODQW#
# # 0%LR0*DV#3ODQW#

# 6FHQDULR5# # 06RUWLQJ#3ODQW#
# # 0&RPSRVW#3ODQW#

# 6FHQDULR6# # 06RUWLQJ#3ODQW#

• /DQGILOO#*DV#&ROOHFWLRQ#)DFLOLW\+2QO\#6HQDULR6,#

• )LQDO#'LVSRVDO#&RVW#

E1# 8QLW#&RVW#IRU#&RVW#(VWLPDWLRQ#

86# GROODU# LV# XVHG# IRU# WKH# FDOFXODWLRQ# DV# IOXFWXDWLRQ# RI# 7XUNLVK# /LUD# LV# VKDUS1# #
&DOFXODWLRQ#LV#FDUULHG#RXW#XVLQJ#WKH#0D\#4<<<#SULFHV#DQG#DW#DQ#H[FKDQJH#UDWH#RI#86'#4#
 # 73:/333# 7XUNLVK# /LUD1# # 'HSUHFLDWLRQ# SHULRG# IRU# IDFLOLW\/# KHDY\# PDFKLQHU\# DQG#
HTXLSPHQW/#DQG#WKH#UHVLGXDO#YDOXH#DUH#VKRZQ#LQ#7DEOH#805<1#

7DEOH#805<=#'HSUHFLDWLRQ#3HULRG#RI#)DFLOLW\#DQG#(TXLSPHQW#LQ#0HUVLQ#

,WHPV# 'HSUHFLDWLRQ#3HULRG#+<HDU,# 5HVLGXDO#9DOXH#+(,#

9HKLFOH#DQG#KHDY\#PDFKLQHU\# :# 43#

0DFKLQHU\# 48# 3#
%XLOGLQJ# 63# 3#

1RWH=# 7KH#OLIH#VSDQ#RI#FLYLO#ZRUNV#DQG#IDFLOLWLHV#RWKHU#WKDQ#EXLOGLQJ#GHSHQGV#RQ#WKH#SHULRG#RI#
LWV#RSHUDWLRQ1#

8QLW#&RVW#RI#HDFK#LWHPV#LV#VKRZQ#LQ#7DEOH#80631#

7DEOH#8063=#8QLW#&RVW#LQ#0HUVLQ#
,WHP# 8QLW#&RVW+86'2WRQ,#

5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ# 4<16#
3XEOLF#$UHD#&OHDQVLQJ# 554#

6RUWLQJ#3ODQW# 491<#
5')#3ODQW# 6313#
%LR0*DV#3ODQW# :313#

,QWHUPHGLDWH#7UHDWPHQW#DQG#
5HF\FOLQJ#

&RPSRVW#3ODQW# 5517#
/DQGILOO#*DV#&ROOHFWLRQ#)DFLOLW\# 315#
)LQDO#'LVSRVDO# 4319#

#
F1# :DVWH#$PRXQW#IRU#(DFK#,WHPV#



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

# $80457#

#
F14# 5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#$PRXQW# #
5HIXVH#FROOHFWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#$PRXQW#DUH#VKRZQ#LQ#7DEOH#80641#

# 7DEOH#8064=#5HIXVH#&ROOHFWLRQ#)#7UDQVSRUWDWLRQ#DQG#3XEOLF#$UHD#&OHDQVLQJ#
$PRXQW#LQ#0HUVLQ#

,WHP# 8QLW# 0*0# <'0# 7'0# $'0# 6XE#
7RWDO# 7RWDO#

5HIXVH#&ROOHFWLRQ#)#
7UDQVSRUWDWLRQ# WRQ2\HDU# 3# 438/557# 4:4/4;7# 4;</;66# 799/574#

3XEOLF#$UHD#&OHDQVLQJ# WRQ2\HDU# 5/:67# 6/348# 7/;9;# 8/63:# 48/<57#
7;5/498#

#
F15# 5HF\FOLQJ#,QWHUPHGLDWH#7UHDWPHQW#$PRXQW#

,QWHUPHGLDWH#7UHDWPHQW#$PRXQW#DUH#VKRZQ#LQ#7DEOH#80651#

7DEOH#8065=#5HF\FOLQJ#,QWHUPHGLDWH#7UHDWPHQW#$PRXQW#
3ODQW#

6FHQDULR# 8QLW# 6RUWLQJ# 5')# %LR0JDV# &RPSRVW# /DQGILOO#
JDV#

&RQWLQXDWLRQ#RI#3UHVHQW#6\VWHP# WRQ2\HDU# 0# 0# 0# 0# 0#

6FHQDULR#4# WRQ2\HDU# 5:</989# 545/763# 535/83<# 0# 0#

6FHQDULR#5# WRQ2\HDU# 5:</989# 0# 0# 535/83<# 0#

6FHQDULR#6# WRQ2\HDU# 5:</989# 0# 0# 0# 764/:<8#

#
G1# /DQGILOO#'LVSRVDO#$PRXQW#
/DQGILOO#'LVSRVDO#$PRXQW#DUH#VKRZQ#LQ#7DEOH#80661#

7DEOH#8066=#/DQGILOO#'LVSRVDO#$PRXQW#

6FHQDULR# 8QLW# /DQGILOO#'LVSRVDO#$PRXQW#

&RQWLQXDWLRQ#RI#3UHVHQW#
6\VWHP# WRQ2\HDU# 838/;<3#

6FHQDULR#4# WRQ2\HDU# 43</;98#

6FHQDULR#5# WRQ2\HDU# 56:/77:#

6FHQDULR#6# WRQ2\HDU# 764/:<8#

#
G1# &RPSDULVRQ#RI#2SHUDWLRQ#&RVW#RI#(DFK#6FHQDULR#

7KH# IROORZLQJ# WDEOH# VKRZV# WKH#RSHUDWLRQ#FRVW/# LQFOXGLQJ#GHSUHFLDWLRQ#FRVWV/#RI#HDFK#
VFHQDULR#LQ#WKH#\HDU#53531#7KH#RSHUDWLRQ#FRVW#LQ#WKH#WDEOH#LV#FDOFXODWHG#E\#VXEWUDFWLQJ#
UHYHQXHV#IURP#VHOOLQJ#PDWHULDOV#DQG#HQHUJ\#UHFRYHUHG#E\# WKH#UHF\FOLQJ#IDFLOLWLHV1#)RU#
UHIHUHQFH/#WKH#RSHUDWLRQ#FRVW#RI#WKH#FRQWLQXDWLRQ#RI#SUHVHQW#ZDVWH#PDQDJHPHQW#V\VWHP#
XQWLO#5353#ZDV#DOVR#FDOFXODWHG1#

#

#



#

# $80458#

7DEOH#8067=#2SHUDWLRQDO#&RVW#RI#(DFK#6FHQDULR#+0HUVLQ,#

#

#

7<5/:83 6; 4/57</<73 48

7<5/:83 ;6 4/57</<73 66

7<5/:83 85 4/57</<73 54

7<5/:83 7: 4/57</<73 4<

+86'SF,
'LVFKDUJH
$PRXQW
+WRQ2\HDU,

3RSXODWLRQ+86'2WRQ,

#

8QLW#&RVW
+86'2WRQ,

:DVWH
$PRXQW
+WRQ2\HDU,

&RVW
+86'2\HDU,

8QLW#&RVW
+86'2WRQ,

:DVWH
$PRXQW
+WRQ2\HDU,

&RVW
+86'2\HDU,

8QLW#&RVW
+86'2WRQ,

:DVWH
$PRXQW
+WRQ2\HDU,

&RVW
+86'2\HDU,

8QLW#&RVW
+86'2WRQ,

&RQWLQXDWLRQ &ROOHFWLRQ 4<16 438/557 5/363/;56 4<16 4:4/4;7 6/636/;84 4<16

3UHVHQW#V\VWHP 5RDG#)#3DUN 55413 5/:67 937/547 55413 6/348 999/648 55413 7/;9; 4/3:8/;5; 55413

3ODQW &RPSRVW 541: 47/933 649/;53

/DQGILOO 4319 838/;<3 8/695/767

$GPLQLVWUDWLRQ8( 647/4:6 467/;8: 54;/<;7

7RWDO 9/8<:/974 5/;64/<<8 7/8<;/996

6FLHQDULR4 &ROOHFWLRQ 4<16 438/557 5/363/;56 4<16 4:4/4;7 6/636/;84 4<16

5RDG#)#3DUN 55413 5/:67 937/547 55413 6/348 999/648 55413 7/;9; 4/3:8/;5; 55413

3ODQW 6RUWLQJ 491< 5:</989 7/:59/4;9

%LR0JDV :313 535/83< 47/4:8/963

5') 6313 545/763 9/6:5/<33

/DQGILOO 4319 <6/;38 <<7/666

0HGLFDO#:DVWH 43415 4/:;< 4;4/37:

$GPLQLVWUDWLRQ8( 4/685/:49 467/;8: 54;/<;7

7RWDO 5;/73:/359 5/;64/<<8 7/8<;/996

6FLHQDULR5 &ROOHFWLRQ 4<16 438/557 5/363/;56 4<16 4:4/4;7 6/636/;84 4<16

5RDG#)#3DUN 55413 5/:67 937/547 55413 6/348 999/648 55413 7/;9; 4/3:8/;5; 55413

3ODQW 6RUWLQJ 491< 5:</989 7/:59/4;9

&RPSRVW 5517 535/83< 7/869/535

/DQGILOO 4319 56:/77: 5/849/<6;

0HGLFDO#:DVWH 43415 4/:;< 4;4/37:

$GPLQLVWUDWLRQ8( 95;/55< 467/;8: 54;/<;7

7RWDO 46/4<5/;49 5/;64/<<8 7/8<;/996

6FLHQDULR6 &ROOHFWLRQ 4<16 438/557 5/363/;56 4<16 4:4/4;7 6/636/;84 4<16

5RDG#)#3DUN 55413 5/:67 937/547 55413 6/348 999/648 55413 7/;9; 4/3:8/;5; 55413

3ODQW 6RUWLQJ 491< 5:</989 7/:59/4;9

*DV0FROOHFWLR 315 764/:<8 ;9/68<

/DQGILOO 4319 764/:<8 7/8::/35:

0HGLFDO#:DVWH 43415 4/:;< 4;4/37:

$GPLQLVWUDWLRQ8( 83;/:75 467/;8: 54;/<;7

7RWDO 43/9;6/8:8 5/;64/<<8 7/8<;/996

0HUVLQ#*UHDWHU#0XQLFLSDOLW\

#



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

# $80459#

81617# 6HOHFWLRQ#RI#WKH#%HVW#7HFKQLFDO#6\VWHP#6FHQDULR#

7KH# UHVXOWV# RI# WKH# FRPSDULVRQ# RI# WKH# DERYH# 6# VFHQDULRV# ZDV# SUHVHQWHG# WR# WKH#
FRXQWHUSDUWV#IRU#GHOLEHUDWLRQ#DQG#WKH#VHOHFWLRQ#RI#WKH#EHVW#VFHQDULR1#

D1# &RPSDUDWLYH#$QDO\VLV#RI#6FHQDULRV#

7KH#IROORZLQJ#WDEOH#VXPPDULVHV#WKH#IHDWXUHV#RI#HDFK#RI#WKH#7#VFHQDULRV#ZKLFK#LQFOXGH#
WKH#VFHQDULR#RI#FRQWLQXDWLRQ#RI#WKH#SUHVHQW#V\VWHP1#

#



#

# $8045:#

7DEOH#8068=#&RPSDULVRQ#RI#023#6FHQDULRV#+0HUVLQ,# #
6FHQDULR#

,WHPV#
:LWKRXW#023#

&RQWLQXDWLRQ#RI#3UHVHQW#6\VWHP#
6FHQDULR#4#

)XOO#5HF\FOLQJ#
6FHQDULR#5#
&RPSRVWLQJ#

6FHQDULR#6#
/DQGILOO#*DV#5HFRYHU\#

• 7HFKQLFDO# • :LWK#WKH#H[FOXVLRQ#RI#VDQLWDU\#
ODQGILOOLQJ/#WKH#DGRSWLRQ#RI#WKLV#
WHFKQLFDO#V\VWHP#LV#QRW#IRUHFDVW#WR#
LQFXU#SUREOHPV#EHFDXVH#LW#LV#
LGHQWLFDO#WR#WKH#V\VWHP#FXUUHQWO\#LQ#
XVH1#

• 2Q#WKH#RWKHU#KDQG/#WKH#DGRSWLRQ#RI#
WKLV#V\VWHP#ZRXOG#LQFXU#QR#
GHYHORSPHQWV#LQ#WKH#VROLG#ZDVWH#
PDQDJHPHQW#WHFKQLFDO#V\VWHP1#

• 6LQFH#VDQLWDU\#ODQGILOOLQJ#KDV#
DOUHDG\#EHHQ#LQWURGXFHG#LQ#VRPH#
7XUNLVK#FLWLHV/#WKH#WUDQVIHU#RI#
UHOHYDQW#WHFKQRORJ\#FDQ#EH#
VDWLVIDFWRULO\#FDUULHG#RXW1#

• 7R#VXFFHVVIXOO\#SURGXFH#ELRJDV#WKH#VHSDUDWLRQ#
RI#SXWUHVFLEOH#ZDVWH#VKRXOG#EH#YHU\#VWULFWO\#
FDUULHG#RXW1#

• 7KH#XVH#RI#ELRJDV#SODQWV#WR#WUHDW#PXQLFLSDO#6:#
LV#D#UHODWLYHO\#QHZ#DSSURDFK/#KHQFH#WKHUH#LV#QR#
DVVXUDQFH#UHJDUGLQJ#LWV#IXQFWLRQV1# #
$FFRUGLQJO\/#WKH#DSSOLFDWLRQ#LQ#WKH#WDUJHW#DUHD/#
ZKHUH#HYHQ#VDQLWDU\#ODQGILOO#LV#QRW#FRQGXFWHG/#
LV#IRUHFDVW#WR#LQFXU#SUREOHPV1#

• 7KH#RSHUDWLRQ#RI#5')#IDFLOLWLHV#IRU#ZDVWH#
WUHDWPHQW#LV#RQO\#IRUHVHHQ#WR#LQFXU#PLQRU#
SUREOHPV1#+RZHYHU/#WKHUH#LV#D#QHHG#WR#FRQVLGHU#
WKH#IDFW#WKDW#UHFLSLHQWV2XVHUV#RI#5')#VKRXOG#
DGRSW#DLU#SROOXWLRQ#FRQWURO#PHDVXUHV1# # +HQFH#
VXIILFLHQW#FRQVLGHUDWLRQV#VKRXOG#EH#SDLG#WR#WKH#
DGRSWLRQ#RI#WKLV#WHFKQLTXH1#

• 7R#VXFFHVVIXOO\#FRQGXFW#
FRPSRVWLQJ/#WKH#VHSDUDWLRQ#RI#
SXWUHVFLEOH#ZDVWH#VKRXOG#EH#
ULJRURXVO\#FDUULHG#RXW1#

• $V#RSSRVHG#WR#ELRJDV#SODQWV/#WKH#
WHFKQLFDO#SUREOHPV#WKDW#PD\#DULVH#
LQ#WKH#FRPSRVWLQJ#RI#SXWUHVFLEOH#
ZDVWH#DUH#PLQLPDO# # DV#ORQJ#DV#
VHSDUDWH#FROOHFWLRQ#LV#SUDFWLVHG1#

• 1RQHWKHOHVV/#GLIILFXOWLHV#DUH#
IRUHVHHQ#LQ#YLHZ#RI#WKH#FXUUHQW#
PDQSRZHU#+VNLOOV,#RI#0HUVLQ#*01#

• 6HSDUDWH#FROOHFWLRQ#LV#QRW#
VWULQJHQWO\#UHTXLUHG#IRU#WKH#VRUWLQJ#
IDFLOLW\#DV#LW#LV#IRU#ELRJDV#
SURGXFWLRQ#DQG#FRPSRVWLQJ1# #

• $OWKRXJK#QRW#SHUFHLYHG#DV#D#
GLIILFXOW#WHFKQLTXH/#ODQGILOO#JDV#
UHFRYHU\#LV#XQKHDUG#RI#LQ#7XUNH\1# #
7KLV#ZRXOG/#WKHUHIRUH/#UHTXLUH#
WUDQVIHU#RI#WHFKQRORJ\#DQG#WUDLQLQJ#
RSSRUWXQLW\/#HWF1#IURP#RWKHU#
FRXQWULHV1#

• 2I#WKH#WKUHH#VFHQDULRV/#WKLV#
DOWHUQDWLYH#LV#FRQVLGHUHG#WR#LQFXU#
WKH#OHDVW#WHFKQLFDO#SUREOHPV1#

• 6RFLDO# • 6LQFH#WKLV#VFHQDULR#SURSRVHV#WKH#
FRQWLQXHG#XVH#RI#WKH#FXUUHQW#
FROOHFWLRQ#V\VWHP/#QR#VRFLDO#LVVXHV#
DUH#IRUHFDVW#WR#DULVH1#

• 2Q#WKH#RWKHU#KDQG/#VLWH#DFTXLVLWLRQ#
IRU#WKH#GHYHORSPHQW#RI#WKH#ILQDO#
GLVSRVDO#VLWH#ZRXOG#EH#WKH#PRVW#
GLIILFXOW#DV/#RI#WKH#7#VFHQDULRV/#WKLV#
VFHQDULR#UHTXLUHV#WKH#ODUJHVW#
GLVSRVDO#VLWH#+:8</333P62\HDU,1#

• 6LQFH#WKLV#VFHQDULR#UHTXLUHV#VHSDUDWH#FROOHFWLRQ#
WR#EH#YHU\#VWULFWO\#FDUULHG#RXW/#SURSHU#HGXFDWLRQ#
RI#DQG#IXOO#FR0RSHUDWLRQ#IURP#WKH#SXEOLF#DUH#
LPSRUWDQW1#

• :LWK#WKH#HVWDEOLVKPHQW#RI#DQ#KLJKO\#DGYDQFHG#
UHF\FOLQJ#V\VWHP/#SXEOLF#DZDUHQHVV#UHJDUGLQJ#
WKH#LPSRUWDQFH#RI#UHDOLVLQJ#D#FORVHG0ORRS#
VRFLHW\#RQ#VROLG#ZDVWH#ZLOO#EH#FRQVLGHUDEO\#
KHLJKWHQHG1#

• 6LWH#DFTXLVLWLRQ#ZRXOG#EH#WKH#HDVLHVW#DV/#RI#WKH#
7#VFHQDULRV/#WKLV#VFHQDULR#UHTXLUHV#WKH#VPDOOHVW#
GLVSRVDO#VLWH#FDSDFLW\#+498/333P62\HDU,1#

• 6LQFH#WKLV#VFHQDULR#UHTXLUHV#
VHSDUDWH#FROOHFWLRQ#WR#EH#VWULFWO\#
FDUULHG#RXW/#SURSHU#HGXFDWLRQ#RI#
DQG#IXOO#FR0RSHUDWLRQ#IURP#WKH#
SXEOLF#DUH#LPSRUWDQW1#

• :LWK#WKH#HVWDEOLVKPHQW#RI#DQ#
DGYDQFHG#UHF\FOLQJ#V\VWHP/#SXEOLF#
DZDUHQHVV#UHJDUGLQJ#WKH#
LPSRUWDQFH#RI#UHDOLVLQJ#D#
FORVHG0ORRS#VRFLHW\#RQ#VROLG#ZDVWH#
ZLOO#EH#KHLJKWHQHG1#

• 6LWH#DFTXLVLWLRQ#ZRXOG#EH#
UHODWLYHO\#HDV\#DV#LW#RQO\#UHTXLUHV#D#
GLVSRVDO#VLWH#FDSDFLW\#RI#
689/333P62\HDU1#

• 6LQFH#WKLV#VFHQDULR#UHTXLUHV#
VHSDUDWH#FROOHFWLRQ/#SURSHU#
HGXFDWLRQ#RI#DQG# # FR0RSHUDWLRQ#
IURP#WKH#SXEOLF#DUH#LPSRUWDQW1#

• ([FHSW#IRU#WKH#VRUWLQJ#IDFLOLW\/#WKH#
GLVSRVDO#VLWH#LV#WKH#PRVW#HVVHQWLDO#
ZDVWH#PDQDJHPHQW#IDFLOLW\/#KHQFH#
VLWH#DFTXLVLWLRQ#LV#H[WUHPHO\#
LPSRUWDQW1#

• %HFDXVH#WKLV#VFHQDULR#UHTXLUHV#D#
KXJH#GLVSRVDO#VLWH#FDSDFLW\#
+97;/333P62\HDU,/#JDLQLQJ#WKH#
FRQVHQVXV#RI#WKH#UHVLGHQWV#LV#
FRQVLGHUHG#WR#EHFRPH#LQFUHDVLQJO\#
GLIILFXOW#E\#WKH#\HDU1#

• (QYLURQPHQWDO# • ([FHSW#IRU#WKH#FRQYHUVLRQ#RI#WKH#
GXPS#VLWH#LQWR#D#VDQLWDU\#ODQGILOO/#
SUREOHPV#EURXJKW#DERXW#E\#FXUUHQW#
6:0/#H1J1/#LOOHJDO#GXPSLQJ/#
VFDYHQJLQJ/#ZLOO#UHPDLQ#XQVROYHG1#

• ([FOXGLQJ#UHVLGXHV#IURP#WKH#5')#SODQW#DQG#
ELRJDV#SURGXFWLRQ#SODQW/#WKH#PDMRULW\#RI#WKH#
ZDVWH#ZLOO#EH#UHF\FOHG#LQWR#VRPH#IRUP1# #

• 7KH#UDWH#RI#ZDVWH#UHF\FOLQJ#DFWLYLWLHV#LV#YHU\#
KLJK#DW#;4(1#$FFRUGLQJO\/#WKLV#VFHQDULR#ZLOO#

• $OO#ZDVWH#JHQHUDWHG#ZLOO#EH#WDNHQ#
WR#WKH#UHF\FOLQJ#IDFLOLW\#+FRPSRVW#
SODQW#DQG#VRUWLQJ#IDFLOLW\,1#

• 7KLV#ZLOO#LQFXU#D#88(#UHF\FOLQJ#
UDWH/#WKHUHE\#UHGXFLQJ#WKH#DPRXQW#

• 2I#WKH#ZDVWH#JHQHUDWHG/#RQO\#
QRQ0SXWUHVFLEOH#ZDVWH#W\SHV#ZLOO#EH#
KDQGOHG#DW#WKH#VRUWLQJ#IDFLOLW\1#

• 7KLV#ZLOO#RQO\#LQFXU#D#49(#
UHF\FOLQJ#UDWH/#WKHUHE\#KDUGO\#



#

# $8045;#

6FHQDULR#
,WHPV#

:LWKRXW#023#
&RQWLQXDWLRQ#RI#3UHVHQW#6\VWHP#

6FHQDULR#4#
)XOO#5HF\FOLQJ#

6FHQDULR#5#
&RPSRVWLQJ#

6FHQDULR#6#
/DQGILOO#*DV#5HFRYHU\#

• 7KH#UDWH#RI#ZDVWH#UHF\FOLQJ#
DFWLYLWLHV#LV#YHU\#ORZ#DW#817#(1# #
$FFRUGLQJO\/#WKLV#VFHQDULR#ZLOO#
KDUGO\#FRQWULEXWH#WR#JOREDO#
HQYLURQPHQWDO#SUHVHUYDWLRQ1#

KLJKO\#FRQWULEXWH#WR#JOREDO#HQYLURQPHQWDO#
SUHVHUYDWLRQ1# #

IRU#ILQDO#GLVSRVDO1# #
• 7KLV#VFHQDULR#ZLOO#FRQWULEXWH#OHVV#

WR#JOREDO#HQYLURQPHQWDO#
SUHVHUYDWLRQ#WKDQ#ELRJDV#
SURGXFWLRQ#+6FHQDULR#4,#GXH#WR#WKH#
&25#HPLVVLRQ#OHYHOV#WKH#DHURELF#
IHUPHQWDWLRQ#RI#SXWUHVFLEOH#ZDVWH#
IRU#FRPSRVWLQJ#ZRXOG#HPLW1#

UHGXFLQJ#WKH#ILQDO#GLVSRVDO#DPRXQW1# #
• 7KH#UHFRYHU\#RI#ODQGILOO#JDV#
+ELRJDV,#WKURXJK#WKH#DQDHURELF#
IHUPHQWDWLRQ#RI#SXWUHVFLEOH#ZDVWH#LQ#
WKH#GLVSRVDO#VLWH#ZLOO#FXUWDLO#WKH#
HPLVVLRQ#RI#&+7#ZKLFK#LV#EHOLHYHG#
WR#DFFHOHUDWH#JOREDO#ZDUPLQJ#IRXU#
RU#ILYH#WLPHV#PRUH#WKDQ#&251# #
$FFRUGLQJO\/#WKLV#VFHQDULR#ZLOO#
KLJKO\#FRQWULEXWH#WR#JOREDO#
HQYLURQPHQWDO#SUHVHUYDWLRQ1#

• (FRQRPLF# • 7KURXJK#VDQLWDU\#ODQGILOOLQJ#
SUDFWLFHV/#ZDVWH#GLVSRVDO#DFWLYLWLHV#
LQ#WKH#ILQDO#GLVSRVDO#VLWH#ZLOO#EH#
HQYLURQPHQWDOO\0IULHQGO\1#

• 0D[LPXP#ZDVWH#UHF\FOLQJ#ZLOO#EH#DFKLHYHG1# #
7KHUPDO#UHF\FOLQJ#WKURXJK#ELRJDV#DQG#5')#
SURGXFWLRQ/#DQG#LPSURYHPHQW#LQ#FRPSRVW#
TXDOLW\#ZLOO#FRQWULEXWH#WR#LQGXVWULDO#
GHYHORSPHQW#LQ#WKH#UHJLRQ1#

• 5HFRYHU\#RI#UHF\FODEOH#PDWHULDOV#ZLOO#EH#
FDUULHG#RXW#LQ#WKH#VRUWLQJ#SODQW1#

• 7KH#GLVSRVDO#DPRXQW#ZLOO#EH#VLJQLILFDQWO\#
UHGXFHG/#DQG#WKH#ODQGILOO#OLIH#VSDQ#ZLOO#EH#
H[WHQGHG#817#WLPHV#PRUH#WKDQ#WKH#FDVH#RI#
FRQWLQXDWLRQ#RI#SUHVHQW#V\VWHP1# #

• 5HF\FOLQJ#RI#RUJDQLF#ZDVWH#LV#
SRVVLEOH1#,PSURYHPHQW#LQ#FRPSRVW#
TXDOLW\#ZLOO#FRQWULEXWH#WR#
LQGXVWULDO#GHYHORSPHQW#LQ#WKH#
UHJLRQ1#

• 5HFRYHU\#RI#UHF\FODEOH#PDWHULDOV#
ZLOO#EH#FDUULHG#RXW#LQ#WKH#VRUWLQJ#
SODQW1#

• 7KH#GLVSRVDO#DPRXQW#ZLOO#EH#
UHGXFHG/#DQG#WKH#ODQGILOO#OLIH#VSDQ#
ZLOO#EH#H[WHQGHG#516#WLPHV#PRUH#
WKDQ#WKH#FDVH#RI#FRQWLQXDWLRQ#RI#
SUHVHQW#V\VWHP1#

• 7KHUPDO#UHF\FOLQJ#WKURXJK#ODQGILOO#
JDV#UHFRYHU\#LV#SRVVLEOH1#

• 5HFRYHU\#RI#UHF\FODEOH#PDWHULDOV#
ZLOO#EH#FDUULHG#RXW#LQ#WKH#VRUWLQJ#
SODQW1#

• 7KH#GLVSRVDO#DPRXQW#ZLOO#EH#
VOLJKWO\#UHGXFHG1#

• )LQDQFLDO# • :LOO#LQFXU#WKH#VPDOOHVW#ILQDQFLDO#
UHVSRQVLELOLW\#IRU#6:0#H[SHQVHV=#
86'482SHUVRQ2\HDU1#

• 5HTXLUHV#WKDW#WKH#6:0#H[SHQVHV#
VKRXOG#EH#UDLVHG#5154#WLPHV#WKH#
H[SHQVHV#LQ#4<<;#+91;#86'2SHUVRQ,#

• 7KH#FOHDQVLQJ#H[SHQVHV#ZLOO#LQFXU#514;#WLPHV#
PRUH#WKDQ#WKH#FDVH#RI#FRQWLQXDWLRQ#RI#SUHVHQW#
V\VWHP1#

• $VNLQJ#WKH#UHVLGHQWV#WR#VKRXOGHU#WKH#6:0#
H[SHQVHV#LV#IRUHFDVW#WR#EH#GLIILFXOW1#

• 7KH#FOHDQVLQJ#H[SHQVHV#ZLOO#LQFXU#
416:#WLPHV#PRUH#WKDQ#WKH#FDVH#RI#
FRQWLQXDWLRQ#RI#SUHVHQW#V\VWHP1#

• %HFDXVH#WKLV#VFHQDULR#ZLOO#
FRQWULEXWH#WR#HFRQRPLF#
GHYHORSPHQW#LQ#WKH#UHJLRQ/#WKH#
VFHQDULR#FRXOG#EH#UHDOLVHG/#
DOWKRXJK#LW#ZLOO#GHSHQG#RQ#HIIRUWV#
H[HUWHG#WR#JDLQ#UHVLGHQW#
FRQVHQVXV1# #

• 7KH#FOHDQVLQJ#H[SHQVHV#ZLOO#LQFXU#
4157#WLPHV#PRUH#WKDQ#WKH#FDVH#RI#
FRQWLQXDWLRQ#RI#SUHVHQW#V\VWHP1#

• %HFDXVH#WKLV#VFHQDULR#ZLOO#
FRQWULEXWH#WR#HFRQRPLF#
GHYHORSPHQW#LQ#WKH#UHJLRQ/#WKH#
VFHQDULR#FRXOG#EH#UHDOLVHG/#DOWKRXJK#
LW#ZLOO#GHSHQG#RQ#HIIRUWV#H[HUWHG#WR#
JDLQ#UHVLGHQW#FRQVHQVXV1#

#
#

#



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

# $8045<#

E1# 6HOHFWLRQ#RI#WKH#%HVW#6FHQDULR#

7KH# WHDP#SUHVHQWHG# WKUHH# +6,#6:0#023# VFHQDULRV# IRU#0HUVLQ#*0# LQ# WKH# ,725#DQG#
UHTXHVWHG#WKH#&23#WR#FDUHIXOO\#H[DPLQH#WKHLU#DGYDQWDJHV#DQG#GLVDGYDQWDJHV/#SUREOHPV#
WR#EH#HQFRXQWHUHG/#LVVXHV#WR#EH#VROYHG/#HWF1/#DQG#VHOHFW#E\#WKH#HQG#RI#WKH#VHFRQG#VWXG\#
ZRUN# LQ# 7XUNH\#PLG0$SULO# 4<<<1# 7KH# WHDP# UHFRPPHQGV# 6FHQDULR# 5=# &RPSRVWLQJ#
EDVHG#RQ#WKH#IROORZLQJ#UHDVRQV=#

41# 7KH# UHYHQXHV# IURP# WKH#RSHUDWLRQ#RI# WKH# UHF\FOLQJ# IDFLOLW\#ZLOO#QHYHU#H[FHHG#
WKH#GHSUHFLDWLRQ#FRVW#DQG#2)0# +RSHUDWLRQ#DQG#PDLQWHQDQFH,# H[SHQVHV1# # ,Q#
JHQHUDO#XQOHVV#D# WLSSLQJ# IHH# LV# LPSRVHG/# WKH# UHYHQXHV#ZLOO#QHYHU#RXWEDODQFH#
WKH#GHSUHFLDWLRQ#FRVW#DQG#2)0#H[SHQVHV1#

51# $OWKRXJK#VFHQDULR#4#SUHVHQWV#DQ#LGHDO#UHF\FOLQJ#V\VWHP/#UHDOLVLQJ#WKLV#V\VWHP#
ZRXOG#UHTXLUH#HDFK#UHVLGHQW#WR#SD\#86'#66#IRU#WKH#ZDVWH#KDQGOLQJ#FRVW#+71;8#
WLPHV#PRUH#WKDQ#SUHVHQW#FRVWV#HVWLPDWHG#E\#WKH#WHDP,1#

61# &RPSRVWLQJ#XVLQJ#WKH#ELRJDV#SODQW#LV#H[WUHPHO\#IDYRXUDEOH#LQ#WHUPV#RI#JOREDO#
HQYLURQPHQWDO# SURWHFWLRQ# EHFDXVH# WKH# SODQW# HPLWV# ORZ# &25# OHYHOV# LQ# WKH#
DWPRVSKHUH1# # 1RQHWKHOHVV/# LW# LV# VWLOO#QRW# D#ZHOO0HVWDEOLVKHG# WHFKQRORJ\1# # ,Q#
SDUWLFXODU/#LW#LV#D#YHU\#H[SHQVLYH#V\VWHP#DQG#TXLWH#GLIILFXOW#WR#VWULFWO\#FRQWURO#
WKH#PL[LQJ#RI#XQVXLWDEOH#ZDVWH#W\SHV1#,Q#DGGLWLRQ#LW#UHTXLUHV#D#ODUJH#DPRXQWV#
RI#ZDVWHZDWHU#WUHDWPHQW#IRU#WKH#RSHUDWLRQ1#

71# )RU#5')/# WKH# DFTXLVLWLRQ# RI# XVHUV#ZKR# KDYH# FRPEXVWLRQ# IDFLOLWLHV#ZLWK# DLU#
SROOXWLRQ#FRXQWHUPHDVXUHV#LV#RI#XWPRVW#LPSRUWDQFH1#

81# $OWKRXJK#VFHQDULR#6/#ZKLFK# IRFXVHV#RQ#VDQLWDU\# ODQGILOOLQJ#DQG# WKH# UHFRYHU\#
RI# ODQGILOO# JDV/# ZRXOG# UHTXLUH# YHU\# OLWWOH# H[SHQVHV/# WKH# V\VWHP# FDQQRW# EH#
UHDOLVHG#XQOHVV#D#ODUJH#DQG#DSSURSULDWH#VDQLWDU\#ODQGILOO#VLWH#LV#DFTXLUHG1# #

7KH#0HUVLQ#*0#GHFLGHG#WR#VHOHFW#VFHQDULR#5#IRU#WKLV#VWXG\1#+RZHYHU/#VLQFH#\HDU#5353/#
WKH#023#WDUJHW#\HDU/#LV#YHU\#IDU#IURP#QRZ/#WKH\#H[SUHVVHG#WKH\#OLNH#WR#EH#IUHH#WR#FKDQJH#
WKH#VFHQDULR#LQ#DFFRUGDQFH#ZLWK#VRFLR0HFRQRPLF#VLWXDWLRQ/#WHFKQRORJ\#SURJUHVV/#HWF1#LQ#
IXWXUH1#

81618# (QYLURQPHQWDO#,VVXHV#IRU#(,$#RI#)26#3URMHFWV#

D1# 6HOHFWLRQ#RI#)26#3URMHFWV# #

,I#VFHQDULR#5#LV#VHOHFWHG/#WKH#SURMHFWV#WR#EH#FRYHUHG#E\#WKH#)26#DUH#DV#IROORZV=#

41# ,QWURGXFWLRQ#RI#WKH#VHSDUDWH#FROOHFWLRQ#RI#WZR#ZDVWH#W\SHV#

51# &RQVWUXFWLRQ#RI#D#VRUWLQJ#DQG#FRPSRVWLQJ#SODQW#

&RQVWUXFWLRQ#RI#D#VDQLWDU\#ODQGILOO#VLWH#

E1# (QYLURQPHQWDO#,VVXHV#IRU#(,$#RI#)26#3URMHFWV#

(,$#VKDOO#EH#FRQGXFWHG#LQ#DFFRUGDQFH#ZLWK#(,$#SURFHGXUHV#LQ#7XUNH\1#,Q#WKH#SKDVH#RI#
IRUPXODWLRQ#RI#023/#WKH#SULRULW\#SURMHFWV#IRU#WKH#)26#DUH#VHOHFWHG#DQG#WKH#LWHPV#IRU#(,$#
IRU#WKH#SURMHFWV#DUH#GHFLGHG1#7KH#SULRULW\#SURMHFWV#DUH#GHWDLOHG#EHORZ1#

41# ,QWURGXFWLRQ#RI#VHSDUDWH#FROOHFWLRQ#V\VWHP#



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

# $80463#

51# &RQVWUXFWLRQ#DQG#RSHUDWLRQ#RI#ILQDO#GLVSRVDO#VLWH#
61# &RQVWUXFWLRQ#DQG#RSHUDWLRQ#RI#VRUWLQJ#SODQW#
71# &RQVWUXFWLRQ#DQG#RSHUDWLRQ#RI#FRPSRVWLQJ#SODQW#

7KH# LWHPV# WR# EH# VXEMHFW# WR# WKH#(,$# VKRXOG# KDYH# EHHQ# DV# LQVWUXFWHG# E\#0LQLVWU\# RI#
(QYLURQPHQW/#EXW#WR#SURFHHG#ZLWK#WKH#VWXG\/#WKH#LWHPV#ZHUH#VHOHFWHG#E\#WKH#VWXG\#WHDP#
EDVHG# RQ# WKH# -,&$# JXLGHOLQHV# IRU# HQYLURQPHQWDO# FRQVLGHUDWLRQV# IRU# WKH# FRQGXFW# RI#
GHYHORSPHQW#VWXGLHV#DQG#WKH#UHVXOW#ZDV#DSSURYHG#E\#0LQLVWU\#RI#(QYLURQPHQW1# # #

)RU# 0HUVLQ/# LW# ZDV# GHWHUPLQHG# DQG# DJUHHG# WKDW# WKH# VLWH# IRU# WKH# )26# RI# WKH#
DERYH0PHQWLRQHG# IDFLOLWLHV# 5/# 6# DQG# 7# LV#&LPVD# VLWH1# # 7KH#(,$# IRU# WKH# XVH# RI# WKLV#
GLVSRVDO#VLWH#ZLOO#FRYHU#WKH#IROORZLQJ#LWHPV=#

• (FRQRPLF#DFWLYLWLHV#
• 7UDIILF#DQG#SXEOLF#IDFLOLWLHV#
• 3XEOLF#KHDOWK#
• +D]DUGV2ULVNV#
• *URXQGZDWHU#UHVRXUFH#FRQGLWLRQV#
• +\GURORJLFDO#FRQGLWLRQV#
• )DXQD#DQG#IORUD#
• /DQGVFDSH2DHVWKHWLFV#
• $LU#SROOXWLRQ#
• :DWHU#SROOXWLRQ#
• 6RLO#FRQWDPLQDWLRQ#
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