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!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !6!

.E%A?)4F%!#?**'(0!
7+$!89!:$%&#*;$.*!-<!=.$#4)!>:?=@!&.'!*+$!89!:$%&#*;$.*!-<!*+$!5.*$#2-#!>:?5@!A-.B$.$'!&!
'&)3-.4!/*&C$+-3'$#!D-#C/+-%!-.!:$A$;($#!EFG!6FEH!2.!I&/+2.4*-.!:,!&/!%&#*!-<!*+$2#!%#-A$//!
*-!A#$&*$!*+$!!"#$%&'()*+',%-../0*12%3)+4%5(1'(267J!7+2/!'-A0;$.*!D233!0%'&*$!K!L&*2-.&3!
?<</+-#$!I2.'!9*#&*$4)M!,#$&*2.4!&.!?<</+-#$!I2.'!=.$#4)!5.'0/*#)!2.!*+$!8.2*$'!9*&*$/G!
%0(32/+$'!2.!6FEEJ!:?=!&.'!:?5!&.*2A2%&*$!#$3$&/2.4!*+$!!"#$%5(1'(267!2.!;2'N6FEOJ!
!
7+$!4-&3/!<-#!*+$!/*&C$+-3'$#!D-#C/+-%!D$#$!*D-N<-3'M!

EJ 5'$.*2<)!*+$!2.'0/*#)P/!&.'!-*+$#!/*&C$+-3'$#/P!*-%!%#2-#2*2$/!*-!($**$#!$.&(3$!:?5!
&.'!:?=!*-!<&A232*&*$!*+$!'$B$3-%;$.*!-<!*+$!-<</+-#$!D2.'!2.'0/*#)!2.!*+$!89J!

6J K#*2A03&*$!$&A+!&4$.A)P/!#$/%$A*2B$!#-3$!2.!*+$!-<</+-#$!D2.'!$.$#4)!'$B$3-%;$.*!
%#-A$//J!

!
?%$.2.4!#$;&#C/!D$#$!42B$.!()!:&.!8*$A+G!I+2*$!Q-0/$!:-;$/*2A!"-32A)!,-0.A23R!S-/$!T&)&/G!
:?=R!&.'!K(24&23!Q-%%$#G!:?5J!7+$/$!*+#$$!/%$&C$#/!+24+324+*$'!*+$!2;%-#*&.A$!-<!-<</+-#$!
D2.'!(-*+!43-(&33)!&.'!<-#!*+$!89!$.$#4)!%-#*<-32-G!$;%+&/2U$'!*+$!$&4$#.$//!-<!(-*+!:?=!&.'!
:?5!*-!+$&#!2.%0*!<#-;!D-#C/+-%!%&#*2A2%&.*/!2.!-#'$#!*-!+$3%!/+&%$!*+$!!"#$%5(1'(267G!&.'!
'$/A#2($'!+-D!*+$!!"#$%5(1'(267!D233!402'$!2.B$/*;$.*!&.'!/$*!&!B2/2-.!<-#!*+$!<0*0#$J!V-33-D2.4!
*+$!-%$.2.4!#$;&#C/G!#$%#$/$.*&*2B$/!<#-;!:?=G!:?5G!&.'!*+$!L&*2-.&3!W$.$D&(3$!=.$#4)!
X&(-#&*-#2$/!>LW=X@!;&'$!%#$/$.*&*2-./!%#-B2'2.4!(&AC4#-0.'!2.<-#;&*2-.!&(-0*!*+$2#!-<</+-#$!
D2.'!%#-4#&;/!&.'!+24+324+*2.4!#$A$.*!'$B$3-%;$.*/J!
!
I-#C/+-%!%&#*2A2%&.*/!%&#*2A2%&*$'!2.!&!/$3$A*2-.!-<!/$B$.!'2/A0//2-.!/$//2-./!D2*+!:?=!&.'!
:?5!%$#/-..$3J!=&A+!/$//2-.!A-./2/*$'!-<!&!/+-#*!%#$/$.*&*2-.!$/*&(32/+2.4!*+$!<#&;$D-#C!<-#!
*+$!'2/A0//2-.!<-33-D$'!()!<&A232*&*$'!'2/A0//2-.J!:2/A0//2-.!/$//2-.!*-%2A/G!&3-.4!D2*+!
/044$/*2-./!;&'$!()!D-#C/+-%!%&#*2A2%&.*/!*-!:?=!&.'!:?5G!&#$!&/!<-33-D/M!
!
8+.*19)+6%'+4%5(12'9,)+)+6%(02%5)()+6%'+4%:219)(()+6%:1*;2//2/%

• 5;%3$;$.*!&!;&.'&*-#)!*2;$32.$!<-#!%$#;2**2.4!-#!&'Y0/*!*+$!/$Z0$.A$!-<!%$#;2**2.4!*-!
$&/$!'$B$3-%$#/P!&(232*)!*-!/$A0#$!-<<*&C$J!

• K'Y0/*!*+$!%$#;2**2.4!%#-A$//!*-!;&C$!2*!;-#$!*&23-#$'!*-!#2/C/!%#$/$.*$'!()!/%$A2<2A!
$3$;$.*/!-<!*+$!'$B$3-%;$.*!%#-A$//J!

• 5;%#-B$!*+$!&B&23&(232*)!-<!'&*&!&.'!2.<-#;&*2-.!<-#!(-*+!'$B$3-%$#/!&.'!#$403&*-#/J!
• =.+&.A$!A--#'2.&*2-.!&A#-//!Y0#2/'2A*2-./!&.'!&4$.A2$/!*-!/*#$&;32.$!%$#;2**2.4J!

!
50*1)+6%<=%(02%5<==,7%>0')+!

• X$B$#&4$!A-33&(-#&*2-.!($*D$$.!&4$.A2$/!&.'!2.*$#.&*2-.&3!%&#*.$#/+2%/!*-!(023'!
A&%&A2*)!&.'!#$'0A$!#2/CJ!

• =[%3-#$!-%*2-./!0.'$#!&.'!&#-0.'!*+$!S-.$/!KA*J!
• ,-.'0A*!&.&3)/2/!&.'!;-'$32.4!*-!0.'$#/*&.'!*+$!/*$%/G!;$A+&.2/;/G!-#!A-.'2*2-./!

.$$'$'!*-!(023'!-0*!&!B2&(3$!/0%%3)!A+&2.!<-#!-<</+-#$!D2.'J!
• =.+&.A$'!A-;;0.2A&*2-.!D2*+!/*&C$+-3'$#/!&(-0*!*+$!($.$<2*/!-<!-<</+-#$!D2.'!&.'!

&B&23&(3$!-%%-#*0.2*2$/!<-#!4#-D2.4!*+$!2.'0/*#)J!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !\!

!
?2;12'/)+6%:1*@2;(%A)/B%(01*<60%:07/);',%5)(2%C//2//92+(!

• ]&C$!2*!$&/2$#!<-#!'$B$3-%$#/!*-!A-.'0A*!/2*$!&//$//;$.*/!()!%#-B2'2.4!A3$&#!402'$32.$/!
&.'!*+#-04+!&!%#$N<0.'2.4!/)/*$;J!

• 8/$!'2B$#/$!*$A+.-3-42$/!&.'!%&#*.$#/+2%/!*-!A-33$A*!&''2*2-.&3!'&*&J!
• =.+&.A$!'&*&!/+&#2.4!&;-.4!&4$.A2$/!&.'!Y0#2/'2A*2-./!&.'!;&C$!'&*&!$&/23)!&AA$//2(3$J!
• "#2-#2*2U$!%0**2.4!/*$$3!2.!*+$!D&*$#!-B$#!(#-&'!&//$//;$.*!<-#!<0*0#$!'$B$3-%;$.*J!

!
A24<;)+6%>*/(%'+4%D+/<1)+6%5'.2(7%(01*<60%E2;0+*,*67%?2F2,*=92+(!

• =.+&.A$!A--#'2.&*2-.!&#-0.'!'&*&!&A#-//!Y0#2/'2A*2-./!&.'!&4$.A2$/!&.'!;&C$!#$3$B&.*!
'&*&!$&/23)!&AA$//2(3$J!

• "0/+!<-#D&#'!D2*+!#$/$&#A+G!*$/*2.4G!'&*&!A-33$A*2-.G!;-'$32.4G!&.'!*+$!'$B$3-%;$.*!-<!
/*&.'&#'/!*-!A-.*2.0$!'$B$3-%2.4!*$A+.-3-4)!*-!/$#B$!*+$!-<</+-#$!D2.'!2.'0/*#)J!

• X$&#.!<#-;!*+$!$[%$#*2/$!-<!-*+$#!2.'0/*#2$/G!2.A30'2.4!-<</+-#$!-23!&.'!4&/G!=0#-%$&.!
-<</+-#$!D2.'G!&.'!-*+$#/J!

• =[%3-#$!2;%#-B$;$.*/!2.!&.'!B&32'&*$!D$3'2.4!&.'!A-&*2.4!*$A+.-3-42$/J!
!
D+F)1*+92+(',%5*,<()*+/%.1*9%?2F2,*=92+(%(01*<60%-=21'()*+!

• ,-.'0A*!#$/$&#A+!2.!&#$&/!2.A30'2.4!#24+*!D+&3$/G!%&//2B$!&A-0/*2A!D&#.2.4!/)/*$;/G!
/-A2-N$A-.-;2A!2;%&A*/G!&2#!Z0&32*)!2;%&A*/G!2;%&A*/!-.!&.2;&3!($+&B2-#G!
$3$A*#-;&4.$*2A!<2$3'/G!&.'!-%$#&*2-.&3!.-2/$J!

• ,-.'0A*!$.B2#-.;$.*&3!/*0'2$/!2.!D&)/!*+&*!/0%%-#*!*+$!-<</+-#$!D2.'!2.'0/*#)!()!
%#-B2'2.4!0/$<03G!&AA$//2(3$G!&A*2-.&(3$!2.<-#;&*2-.J!

• ,-./2'$#!%#-B2'2.4!4#$&*$#!A3&#2*)!&.'!A-./2/*$.A)!&#-0.'!%-/*NA-./*#0A*2-.!
$.B2#-.;$.*&3!;-.2*-#2.4!#$Z02#$;$.*/!*-!'$B$3-%$#/J!

!
G<'+().7)+6%D,2;(1);%57/(29%89=';(/!

• ,-.'0A*!/*0'2$/!2.!&#$&/!/0A+!&/M!%-*$.*2&3!A-/*!*#&Y$A*-#2$/!-<!-<</+-#$!D2.'!$.$#4)R!*+$!
(&/$3-&'!A+&#&A*$#2/*2A/!-<!-<</+-#$!D2.'!$.$#4)R!&.'!%-*$.*2&3!2;%&A*/!-.M!;&#C$*!%#2A$!
&.'!#&*$%&)$#!(233/G!*#&./;2//2-.!A-/*/G!4#2'!Z0&32*)G!A&#(-.!$;2//2-./G!&.'!%0(32A!+$&3*+J!

• I-#C!D2*+!-*+$#!/*&C$+-3'$#/G!2.A30'2.4!()!%#-B2'2.4!*$A+.2A&3!&//2/*&.A$!&.'!0/2.4!
A-;;0.2A&*2-./!/*#&*$42$/G!*-!(023'!/0%%-#*!&.'!;&C$!*+$!(0/2.$//!A&/$!<-#!*+$!
-<</+-#$!D2.'!2.'0/*#)J!

!
>*99<+);'()+6%(02%H2+2.)(/%'+4%>12'()+6%:*I21%:<1;0'/2%J2;0'+)/9/%

• ,-.'0A*!/*0'2$/!2.!&#$&/!2.A30'2.4!%-*$.*2&3!A-/*!*#&Y$A*-#2$/!-<!-<</+-#$!D2.'!$.$#4)!
&.'!-<</+-#$!D2.'!&.'!A)($#N/$A0#2*)J!

• "#-B2'$!*$A+.2A&3!&//2/*&.A$!&.'!4#&.*/!*-!/*&*$/!<-#!#$/$&#A+!&.'!;-'$32.4J!
• "0#/0$!'2B$#/$!A-;;0.2A&*2-./!/*#&*$42$/G!*&#4$*$'!*-!/%$A2<2A!&0'2$.A$/G!*-!(023'!

%0(32AG!%-32*2A&3G!&.'!%-32A)!/0%%-#*!<-#!*+$!-<</+-#$!D2.'!2.'0/*#)J!
• =[%3-#$!A#$&*2B$!/*#&*$42$/G!/0A+!&/!2.A$.*2B2U2.4!0.2B$#/2*2$/!&.'!3&#4$!A-#%-#&*2-./!*-!

%0#A+&/$!$3$A*#2A2*)!4$.$#&*$'!()!-<</+-#$!D2.'!&.'!0/2.4!A-.*#&A*0&3!;$A+&.2/;/!*-!
40&#&.*$$!#&*$%&)$#/!<0*0#$!A-/*!/&B2.4/J! !



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !^!

C'A6/(,?+1!
7+$!89!:$%&#*;$.*!-<!=.$#4)!>:?=@!&.'!*+$!89!:$%&#*;$.*!-<!*+$!5.*$#2-#!>:?5@!A-.B$.$'!&!
'&)3-.4!/*&C$+-3'$#!D-#C/+-%!&/!%&#*!-<!*+$2#!%#-A$//!*-!A#$&*$!*+$!!"#$%&'()*+',%-../0*12%
3)+4%5(1'(267J!7+2/!'-A0;$.*!D233!0%'&*$!K!L&*2-.&3!?<</+-#$!I2.'!9*#&*$4)M!,#$&*2.4!&.!
?<</+-#$!I2.'!=.$#4)!5.'0/*#)!2.!*+$!8.2*$'!9*&*$/G!%0(32/+$'!2.!6FEEJ!
!
7+$!4-&3/!<-#!*+$!/*&C$+-3'$#!D-#C/+-%!D$#$!*D-N<-3'M!

\J 5'$.*2<)!*+$!2.'0/*#)P/!&.'!-*+$#!/*&C$+-3'$#/P!*-%!%#2-#2*2$/!*-!($**$#!$.&(3$!:?5!
&.'!:?=!*-!<&A232*&*$!*+$!'$B$3-%;$.*!-<!*+$!-<</+-#$!D2.'!2.'0/*#)!2.!*+$!89J!

^J K#*2A03&*$!$&A+!&4$.A)P/!#$/%$A*2B$!#-3$!2.!*+$!-<</+-#$!D2.'!$.$#4)!'$B$3-%;$.*!
%#-A$//J!

!
7+2/!/0;;&#)!'-A0;$.*!2/!%#2;&#23)!2.*$.'$'!*-!A&%*0#$!*+$!#&.4$!-<!A-;;$.*/!&.'!'2/A0//2-.!
<#-;!*+$!D-#C/+-%J!

5%=A,*%!'+1!5,(672,&!>&%+4+/!
G?72'(!H'+7'=G!3$&'!D-#C/+-%!<&A232*&*-#!<#-;!*+$!,-./$./0/!1023'2.4!5./*2*0*$!>,15@G!-%$.$'!
*+$!;$$*2.4!()!2.*#-'0A2.4!+2;/$3<!&.'!+2/!&AA-;%&.)2.4!*$&;!<#-;!,15!&.'!_$&#./!`!I$/*J!
Q$!*+&.C$'!%&#*2A2%&.*/!<-#!*+$2#!&**$.'&.A$!&.'!%&#*2A2%&*2-.G!-0*32.$'!*+$!D-#C/+-%!
-(Y$A*2B$/!&.'!&4$.'&G!#$B2$D$'!5.<-#;&*2-.!a0&32*)!KA*!A-;%32&.A$!#$Z02#$;$.*/G!&.'!*--C!&!
A$./0/!-<!D-#C/+-%!&**$.'&.A$!()!/*&C$+-3'$#!4#-0%!>*+$!32/*!-<!D-#C/+-%!#$42/*#&.*/!2/!
&B&23&(3$!2.!K%%$.'2[!K@J!]#J!_&./&3!&3/-!2.*#-'0A$'!$&A+!-<!*+$!*+#$$!-%$.2.4!/%$&C$#/M!

• ?'+%K(2;0G!I+2*$!Q-0/$!:-;$/*2A!"-32A)!,-0.A23G!:2#$A*-#!-<!=.$#4)!&.'!,32;&*$!
• L*/2%M'7'/G!:?=G!"#-4#&;!:2#$A*-#!-<!*+$!I2.'!&.'!I&*$#!"-D$#!7$A+.-3-42$/!?<<2A$%!
• CN)6'),%O*==21G!:?5G!:2#$A*-#!-<!*+$!10#$&0!-<!?A$&.!=.$#4)!]&.&4$;$.*!!

!
$'+!")%A2G!I+2*$!Q-0/$!:-;$/*2A!"-32A)!,-0.A23G!<#&;$'!*+$!D-#C/+-%!&/!2'$&33)!*2;$'!*-!
A-2.A2'$!D2*+!*+$!6FEH!"&#2/!,32;&*$!,-.<$#$.A$!&.'!*-!%0/+!<-#D&#'!*+$!?(&;&!
K';2.2/*#&*2-.P/!A-;;2*;$.*!*-!&'B&.A2.4!#$.$D&(3$!$.$#4)J!Q$!#$B2$D$'!#$A$.*!%#-4#$//!
*+&*!+&/!($$.!;&'$!2.!&''#$//2.4!*$A+.-3-42A&3!&.'!;&#C$*!(&##2$#/!*-!D2'$#!&'-%*2-.!-<!
#$.$D&(3$!$.$#4)!*$A+.-3-42$/G!2.A#$&/2.4!A-33&(-#&*2-.!($*D$$.!&.'!&;-.4!*+$!<$'$#&3!
4-B$#.;$.*!&.'!*+$!/*&*$/G!&.'!'#2B2.4!'-D.!'$B$3-%;$.*!A-/*/J!]#J!8*$A+!$[%#$//$'!
A-.<2'$.A$!*+&*!6FEO!D233!($!&.!2;%-#*&.*!)$&#!<-#!(023'2.4!;-;$.*0;!<-#!-<</+-#$!D2.'!2.!*+$!
8.2*$'!9*&*$/J!]#J!8*$A+!A3-/$'!()!*+&.C2.4!]#J!T&)&/!&.'!]/J!Q-%%$#!<-#!*+$2#!3$&'$#/+2%!
&#-0.'!-<</+-#$!D2.'!'$B$3-%;$.*J!
!
B,7%!I'0'7J!:?=G!-%$.$'!+2/!A-;;$.*/!()!+24+324+*2.4!*+$!2;%-#*&.A$!-<!-<</+-#$!D2.'!(-*+!
43-(&33)!&.'!<-#!*+$!89!$.$#4)!%-#*<-32-J!Q$!$[%3&2.$'!:?=P/!#-3$!2.!/0%%-#*2.4!*+$!-<</+-#$!
D2.'!2.'0/*#)G!%&#*2A03&#3)!2.!*$#;/!-<!<0.'2.4!*$A+.-3-4)!#$/$&#A+!&.'!<-A0/2.4!*+$!2.'0/*#)P/!
3-.4N*$#;!B2/2-.G!&.'!'$/A#2($'!+-D!*+$!!"#$%&'()*+',%-../0*12%3)+4%5(1'(267!D233!A-.*#2(0*$!
(-*+!*-!402'2.4!2.B$/*;$.*!&.'!/$**2.4!&!B2/2-.!<-#!*+$!<0*0#$J!]#J!T&)&/!.-*$'!*+&*!*+$!!"#$%
5(1'(267!D233!($!*+$!%#-'0A*!-<!&!A3-/$!%&#*.$#/+2%!($*D$$.!:?=!&.'!:?5J!Q$!A3-/$'!()!
$;%+&/2U2.4!*+$!$&4$#.$//!-<!(-*+!:?=!&.'!:?5!*-!+$&#!2.%0*!<#-;!D-#C/+-%!%&#*2A2%&.*/!2.!
-#'$#!*-!+$3%!/+&%$!*+$!!"#$%5(1'(267J!!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !H!

!
KL4/'4=!M,&&%(G!:?5G!:2#$A*-#!-<!*+$!10#$&0!-<!?A$&.!=.$#4)!]&.&4$;$.*!>1?=]@G!($4&.!()!
&#*2A03&*2.4!*+$!2;%-#*&.A$!-<!-<</+-#$!D2.'!'$B$3-%;$.*G!2.A30'2.4!-.!*+$!?0*$#!,-.*2.$.*&3!
9+$3<!-B$#!D+2A+!1?=]!+&/!%#2;&#)!#$403&*-#)!&0*+-#2*)G!<-#!A-.*#2(0*2.4!*-!*+$!<24+*!&4&2./*!
A32;&*$!A+&.4$J!9+$!#$Z0$/*$'!*+&*!D-#C/+-%!%&#*2A2%&.*/!($!-%$.!&.'!<-#*+#24+*!2.!%#-B2'2.4!
2.%0*!*-!:?5!&.'!:?=G!#&.42.4!<#-;!+24+N3$B$3!*+-04+*/!-.!/*#&*$42A!4-&3/!<-#!*+$2#!#$.$D&(3$!
$.$#4)!%#-4#&;!*-!'$*&23$'!&.'!/%$A2<2A!A-;;$.*/!-.!*+$!10#$&0!-<!?A$&.!=.$#4)!
]&.&4$;$.*P/!%#-A$//$/!&.'!%#-A$'0#$/J!]/J!Q-%%$#!&3/-!2.B2*$'!D-#C/+-%!%&#*2A2%&.*/!*-!
%#-B2'$!2.%0*!*-!:?5!*+#-04+!1?=]P/!W$Z0$/*!<-#!V$$'(&AC!%#-A$//!&.'!2.B2*$'!%&#*2A2%&.*/!*-!
A-.*&A*!+$#!%$#/-.&33)JE!!

@(,/('*!>F%(F4%N7!'+1!O%A%+)!$%F%=,&*%+)7!P!$>.J!$>3J!'+1!<O.Q!
W$%#$/$.*&*2B$/!<#-;!:?=G!:?5G!&.'!*+$!L&*2-.&3!W$.$D&(3$!=.$#4)!X&(-#&*-#2$/!>LW=X@!;&'$!
%#$/$.*&*2-./!%#-B2'2.4!(&AC4#-0.'!2.<-#;&*2-.!&(-0*!*+$2#!-<</+-#$!D2.'!%#-4#&;/!&.'!
+24+324+*2.4!#$A$.*!'$B$3-%;$.*/J!7+$!<-33-D2.4!2.'2B2'0&3/!;&'$!%#$/$.*&*2-./M!

• P126%J'(Q'(G!:?=G!9$.2-#!K'B2/-#G!?<</+-#$!I2.'!7$A+.-3-42$/!
• L'92/%H2++2((G!:?5G!,+2$<!-<!*+$!?<<2A$!-<!W$.$D&(3$!=.$#4)!"#-4#&;/!!
• 3',(%J</)',R%L&*2-.&3!W$.$D&(3$!=.$#4)!X&(-#&*-#)G!"#2.A2%&3!=.42.$$#!
• C'1*+%59)(0G!L&*2-.&3!W$.$D&(3$!=.$#4)!X&(-#&*-#)G!K.&3)/*!

$>.!P!G'(/%)%1!3+F%7)*%+)7!),!Q,N%(!)2%!D,7)!,-!.+%(/0!'+1!O%1?A%!$%&=,0*%+)!G4*%=4+%7!
R(%/!S')T')G!:?=G!9$.2-#!K'B2/-#!<-#!?<</+-#$!I2.'!7$A+.-3-42$/G!-%$.$'!+2/!%#$/$.*&*2-.!()!
#$B2$D2.4!*+$!A&/$!<-#!-<</+-#$!D2.'!$.$#4)!2.!*+$!8.2*$'!9*&*$/!&.'!:?=P/!#-3$!2.!A&*&3)U2.4!
-<</+-#$!D2.'!$.$#4)!'$B$3-%;$.*J!Q$!/0;;&#2U$'!*+$!2.2*2&*2B$/!*+&*!D$#$!'$B$3-%$'!&.'!
<0.'$'!<-33-D2.4!*+$!%0(32A&*2-.!-<!*+$!!"##%&'()*+',%-../0*12%3)+4%5(1'(267!2.!*+$!*+#$$!
&#$&/!-<!*$A+.-3-4)!'$B$3-%;$.*G!;&#C$*!(&##2$#!#$;-B&3G!&.'!&'B&.A$'!*$A+.-3-4)!
'$;-./*#&*2-.J!]#J!]&*U&*!$[%3&2.$'!*+&*G!&/!&.!$&#3)!/*$%!2.!'$B$3-%2.4!*+$!!"#$%&'()*+',%
-../0*12%3)+4%5(1'(267G!:?=!-%$.$'!&!W$Z0$/*!<-#!5.<-#;&*2-.!>WV5@!*-!/-32A2*!/*&C$+-3'$#!
<$$'(&AC!&(-0*!*+$!2;%3$;$.*&*2-.!-<!*+$!!"##%5(1'(267!-B$#!*+$!%&/*!<2B$!)$&#/!&.'!
/0;;&#2U$'!*+$!2.%0*!#$A$2B$'J!5.!&''2*2-.G!]#J!]&*U&*!%#$B2$D$'!*+$!-#4&.2U&*2-.!&.'!C$)!
*-%2A/!-<!*+$!!"#$%5(1'(267!&.'!$[%3&2.$'!+-D!2*!D-03'!(023'!-.!*+$!:?=P/!#$A$.*3)!#$3$&/$'!
I2.'!b2/2-.!#$%-#*J!]#J!]&*U&*P/!%#$/$.*&*2-.!/32'$/!&#$!&B&23&(3$!2.!K%%$.'2[!1J!
!
5.!#$/%-./$!*-!]#J!]&*U&*P/!%#$/$.*&*2-.G!&!D-#C/+-%!%&#*2A2%&.*!2.Z02#$'!D+$*+$#!:?=!+&'!
A-.'0A*$'!&.!2.*$#.&3!'$(#2$<!&.'!#$B2$D!-<!2*/!2.B$/*;$.*/!2.!-<</+-#$!D2.'!$.$#4)!
'$B$3-%;$.*!/2.A$!6FEE!&.'!D+$*+$#!*+&*!2.<-#;&*2-.!D&/!&B&23&(3$!*-!*+$!%0(32AJ!J1S%J'(Q'(%
12/=*+424%(0'(%'%?-D%=<N,);'()*+R%T-../0*12%3)+4%:1*@2;(/R%U)/;',%V2'1/%!""$W!"#XY%,)/(/%',,%*.%
(02%)+F2/(92+(/%9'42%/)+;2%!"##%I)(0*<(%'+',7/)/S!

$>3!P!C%0,+1!#*'()!-(,*!)2%!#)'()U!V'A4=4)')4+/!$%F%=,&*%+)!)2(,?/2!3+-,(*%1!#4)4+/!'+1!
@%(*4))4+/!
B'*%7!C%++%))G!:?5G!#$B2$D$'!:?5P/!#-3$!2.!'-;$/*2A!$.$#4)!%#-'0A*2-.!&.'G!/%$A2<2A&33)G!2.!
A-.B$.*2-.&3!&.'!#$.$D&(3$!$.$#4)!%#-'0A*2-.!-.!*+$!?0*$#!,-.*2.$.*&3!9+$3<J!Q$!%#-A$$'$'!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
E!D4)(*1Z/%+*(2[!1?=]P/!W$Z0$/*!<-#!V$$'(&AC!cFN'&)!A-;;$.*!%$#2-'!A3-/$'!-.!:$A$;($#!6cG!6FEHJ!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !O!

*-!$[%3&2.!1?=]P/!<-0#N/*&4$!#$.$D&(3$!$.$#4)!&0*+-#2U&*2-.!%#-A$//!&/!D$33!&/!*+$!#$.$D&(3$!
$.$#4)!&A*2B2*2$/!*+&*!&#$!A0##$.*3)!0.'$#D&)!-<<!*+$!89!K*3&.*2A!&.'!"&A2<2A!A-&/*/J!]#J!1$..$**!
.-*$'!*+&*!1?=]!+&/!&.!=.B2#-.;$.*&3!9*0'2$/!"#-4#&;!*+&*!A-33$A*/!2.<-#;&*2-.!*-!'$*$#;2.$!
&.'!$B&30&*$!*+$!$<<$A*/!-<!#$.$D&(3$!$.$#4)!&A*2B2*2$/!-.!*+$!?0*$#!,-.*2.$.*&3!9+$3<!-.!
.&*0#&3G!+2/*-#2A&3G!&.'!+0;&.!#$/-0#A$/!&.'!*-!'$*$#;2.$!*+$!&%%#-%#2&*$!;-.2*-#2.4!&.'!
;2*24&*2-.!;$&/0#$/!<-#!*+-/$!$<<$A*/J!7+2/!#$/$&#A+!2.A30'$/!(-*+!2.<-#;&*2-.!<-#!%3&..2.4!
-<</+-#$!#$.$D&(3$!$.$#4)!'$B$3-%;$.*!&.'!*+$!$<<$A*/!-<!*+&*!'$B$3-%;$.*!&A*2B2*)J!5.!
&''2*2-.G!]#J!1$..$**!/0;;&#2U$'!C$)!2.<-#;&*2-.!&(-0*!1?=]P/!&A*2B2*2$/!A-33$A*$'!()!:?=!
*+#-04+!2*/!W$Z0$/*!<-#!5.<-#;&*2-.!%#-A$//J!V2.&33)G!+$!A3-/$'!()!$[%3&2.2.4!+-D!1?=]!
$;%3-)/!-A$&.N%3&..2.4!%#2.A2%3$/!<-#!-<</+-#$!$.$#4)!3$&/2.4!2.!<$'$#&3!D&*$#/G!2.A30'2.4!
*+#-04+!5.*$#4-B$#.;$.*&3!9*&*$!7&/C!V-#A$/J!]#J!1$..$**P/!%#$/$.*&*2-.!/32'$/!&#$!&B&23&(3$!2.!
K%%$.'2[!,J!
!
5.!#$/%-./$!*-!]#J!1$..$**P/!%#$/$.*&*2-.G!D-#C/+-%!%&#*2A2%&.*/!&/C$'!*+$!<-33-D2.4!
Z0$/*2-./R!12/=*+/2/%6)F2+%N7%J1S%H2++2((%'12%)+4);'(24%)+%)(',);/S%

• I-03'!2*!($!%-//2(3$!<-#!1?=]!*-!<-A0/!2*/!$<<-#*/!-.!A+&#&A*$#2U2.4!D2.'!#$/-0#A$/!&.'!
&33-D2.4!'$B$3-%;$.*!&AA-#'2.43)d!5<!42B$.!*+$!A+&.A$G!2.'0/*#)!;&)!($!&(3$!*-!#$/-3B$!
&.)!/%$A2<2A!$.B2#-.;$.*&3!A-.A$#./G!/0A+!&/!;2.2;2U2.4!2;%&A*!-.!A$#*&2.!/%$A2$/J!
H-DJ%)/%,26',,7%9'+4'(24%(*%;'117%*<(%;21(')+%2+F)1*+92+(',%'+',7/2/%'+4%12,)2/%*+%
&AD\%(*%;0'1';(21)Q2%I)+4%12/*<1;2%=*(2+()',S%8(%)/%H-DJZ/%12/=*+/)N),)(7%(*%2+/<12%(0'(%
12+2I'N,2%2+2167%42F2,*=92+(%('B2/%=,';2%)+%'%/'.2%'+4%2+F)1*+92+(',,7W12/=*+/)N,2%
9'++21S!

• 5/!1?=]!#$A$2B2.4!/0<<2A2$.*!2.*$#$/*!<#-;!*+$!2.'0/*#)!-.!*+$!&#$&/!*+&*!2/!;&C2.4!
&B&23&(3$!<-#!3$&/2.4d!V-#!$[&;%3$G!*+$#$!D$#$!*D-!(3-AC/!-<</+-#$!]&//&A+0/$**/!*+&*!
'2'!.-*!#$A$2B$!3$&/$!(2'/!&.'!*+$!/&;$!A-03'!+&%%$.!D2*+!*+$!9-0*+!,&#-32.&!(3-AC/G!
42B$.!*+$2#!3-A&*2-.J!E02%=1*;2//%*../0*12%5*<(0%>'1*,)+'%)/%'(%'%F217%=12,)9)+'17%/('62R%
'+4%(02%;<112+(%>',,%C12'/%I),,%N2%'4@</(24%';;*14)+6%(*%F'1)*</%.';(*1/R%)+;,<4)+6%I)+4%
12/*<1;2/R%2+F)1*+92+(',%;*+/(1')+(/R%9'1B2(%;*+4)()*+/R%'+4%=<N,);%=21;2=()*+S%E01*<60%
(02%>',,%'+4%C12'%842+().);'()*+%=1*;2//R%H-DJ%(1)2/%(*%;'1F2%*<(%N,*;B/%(0'(%I),,%'((1';(%
;*9921;)',%)+(212/(S%8+;)42+(',,7R%(02%;)(24%N,*;B/%*../0*12%J'//';0</2((/%4)4%12;2)F2%
,2'/2%N)4/S!

• 5/!1?=]P/!;&.'&*$!*-!%#-;-*$!'$B$3-%;$.*!-<!-<</+-#$!D2.'!$.$#4)!-#!2/!2*!*-!#$403&*$!
*+&*!'$B$3-%;$.*d!H*(0%*.%(0*/2%'/=2;(/%'12%='1(%*.%H-DJZ/%9'+4'(2S%H-DJ%0'/%'%
9'+4'(2%(*%2]=24)()*</,7%42F2,*=%(02%-<(21%>*+()+2+(',%502,.R%=1*9*()+6%42F2,*=92+(%
)+%(0*/2%'12'/%I0212%)(%)/%'4F'+('62*</%'+4%)+%(02%=<N,);%)+(212/(S%O*I2F21R%)(%)/%',/*%
H-DJZ/%12/=*+/)N),)(7%(*%2+/<12%(0'(%12+2I'N,2%2+2167%42F2,*=92+(%('B2/%=,';2%)+%'%
/'.2%'+4%2+F)1*+92+(',,7W12/=*+/)N,2%9'++21S!

<O.Q!P!K+'=0747!),!C?4=1!'!C?74+%77!D'7%!-,(!>--72,(%!54+1!
5'=)!S?74'=!&.'!K'(,+!#*4)2G!LW=XG!%#$/$.*$'!*+$!2.2*2&3!#$/03*/!<#-;!LW=XP/!&.&3)/$/!*-!
/0%%-#*!*+$!6FEO!L&*2-.&3!?<</+-#$!I2.'!9*#&*$4)G!2.A30'2.4M!

• 7+$!$3$;$.*/!.$$'$'!*-!;&C$!&!A-;%$332.4!(0/2.$//!A&/$!<-#!-<</+-#$!D2.'!
'$B$3-%;$.*!*-!%-32A)!;&C$#/R!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !e!

• ,+&#&A*$#2U2.4!-<</+-#$!D2.'!#$/-0#A$/!&.'!*$#;2.-3-4)!*-!$.&(3$!A-;%&#2/-./!*-!*+$!
-23!&.'!4&/!2.'0/*#)R!!

• 5.2*2&3!#$/03*/!<#-;!&.!0%'&*$'!89!-<</+-#$!D2.'!#$/-0#A$!&//$//;$.*!*+&*!2.A30'$/!
A-./2'$#&*2-.!-<!*$A+.-3-4)!(-0.'&#2$/R!!

• 7+$!;&#C$*!<-#!.$D!$3$A*#2A!$.$#4)!4$.$#&*2-.G!(-*+!.&*2-.&33)!&.'!#$42-.&33)R!
• ?B$#B2$D!-<!;&Y-#!A-/*!#$'0A*2-.!-%%-#*0.2*2$/!2.!*+$!8J9J!-<</+-#$!D2.'!;&#C$*R!&.'!!
• 5'$.*2<2A&*2-.!-<!.-.N3$B$32U$'!A-/*!-<!$.$#4)!>.-.NX,?=@!;&#C$*!($.$<2*/!-<!-<</+-#$!

D2.'!$.$#4)!'$B$3-%;$.*J!
]#J!]0/2&3P/!&.'!]#J!9;2*+P/!%#$/$.*&*2-.!/32'$/!&#$!&B&23&(3$!2.!K%%$.'2[!:J!
!
5.!#$/%-./$!*-!]#J!]0/2&3P/!&.'!]#J!9;2*+P/!%#$/$.*&*2-.G!D-#C/+-%!%&#*2A2%&.*/!&/C$'!*+$!
<-33-D2.4!Z0$/*2-./!&.'!;&'$!*+$!<-33-D2.4!A-;;$.*/R!12/=*+/2/%6)F2+%N7%J1S%J</)',%'+4%J1S%
59)(0%'12%)+4);'(24%)+%)(',);/R%<+,2//%*(021I)/2%)+4);'(24S%

• I+&*!$3$;$.*/!D$#$!.-*!2.A30'$'!2.!LW=XP/!&.&3)/$/d!V-#!$[&;%3$G!D+&*!&(-0*!
/*#&.'$'!#$/-0#A$/!2.!K3&/C&!&.'!/2*$/!A3-/$#!*-!/+-#$!*+&*!A-03'!($A-;$!;-#$!B2&(3$!<-#!
'$B$3-%;$.*!2<!*+$!%0(32A!($A-;$/!;-#$!A-.A$#.$'!&(-0*!A32;&*$!A+&.4$d!30),2%(02%
=*(2+()',%.*1%42F2,*=92+(%)+%C,'/B'%)/%,)B2,7%/)6+).);'+(R%&AD\%0'/%+*(%72(%N22+%'N,2%(*%
424);'(2%(02%12/*<1;2/%+22424%(*%=21.*19%(0'(%12/*<1;2%'//2//92+(S%P126%J'(Q'(%'4424%
(0'(%(02%=*(2+()',%.*1%*../0*12%42F2,*=92+(%)/%F217%/)6+).);'+(%2F2+%I)(0%'12'/%;,*/21%(*%
/0*12%N2)+6%2];,<424%)+%12/=*+/2%(*%;*+.,);()+6%</2/%'+4%=<N,);%;*+;21+/%'N*<(%F)/<',%
)9=';(/S!

• LW=X!;&)!D&.*!*-!*$/*!*+$2#!'2/*&.A$!<23*$#/!&4&2./*!*+$!:$%&#*;$.*!-<!:$<$./$P/!&.'!
*+$!89!,-&/*!f0&#'P/!;&%!-<!#$'G!)$33-DG!&.'!4#$$.!U-.$/J!V-#!$[&;%3$G!*+$!cF!%$#A$.*!
&#$&!$[A30/2-.!-<</+-#$!b2#42.2&!/$$;/!+24+J!&AD\%)/%(17)+6%(*%'F*)4%=21.*19)+6%';(<',%
9'1)+2%/='()',%=,'++)+6R%I0);0%.',,/%)+(*%(02%=<1F)2I%*.%*(021%'62+;)2/R%N<(%'44)()*+',%
4'('%)/%',I'7/%</2.<,S!

• I+)!'2'!LW=X!$[A30'$!*+$!/-A2&3!A-/*!-<!A&#(-.!<#-;!2*/!(0/2.$//!A&/$!&.&3)/2/d!C(%
=12/2+(R%(02%/*;)',%;*/(%*.%;'1N*+%)/%+*(%;<112+(,7%F',<24%N7%(02%9'1B2(S%8.%=*,);)2/%;0'+62%
(*%)+;*1=*1'(2%)(R%(02%,2F2,)Q24%'F*)424%;*/(%*.%2+2167%I*<,4%/0).(%<=I'14/%'+4%7)2,4%'%
0)6021%2^<),)N1)<9%=*)+(%.*1%*../0*12%I)+4%2+2167%(*%2+(21%(02%2+2167%9'1B2(S!

• 5*!D-03'!($!%#$<$#&(3$!2<!LW=X!D-03'!&33-D!'$B$3-%$#/!*-!D-#C!-0*!A-.<32A*/!&.'!
$[A30/2-.!&#$&/!D2*+!-*+$#!-A$&.!0/$#/!&.'!/*&C$+-3'$#/!'2#$A*3)!2./*$&'!-<!(#-&'3)!
$[A30'2.4!&#$&/!2.!2*/!&.&3)/2/J!

• I2*+!-./+-#$!D2.'!$.$#4)G!3-D$#2.4!-%$#&*2-.&3!A-/*/!+&/!&!;-#$!/24.2<2A&.*!2;%&A*!-.!
3-D$#2.4!X,?=!*+&.!'-$/!3-D$#2.4!A&%2*&3!A-/*/J!Q&/!LW=X!A-./2'$#$'!*+&*!2.!2*/!-<</+-#$!
&.&3)/2/d!&AD\Z/%9*42,)+6%0'/%.*<+4%(0'(%(02%(I*%N)662/(%/*<1;2/%*.%;*/(%124<;()*+%.*1%
*../0*12%I)+4%'12%/0).()+6%(*%,'1621%(<1N)+2/%'+4%N<),4)+6%*<(%(02%/<==,7%;0')+%.*1%
*../0*12%I)+4S!

• Q-D!/24.2<2A&.*!2/!*+$!2;%&A*!-<!*+$!%#-Y$A*$'!32<$/%&.!-<!D2.'!$.$#4)!2./*&33&*2-./d!
I-03'!2*!+$3%!3-D$#!*+$!A-/*!-<!$.$#4)!*-!A-./2'$#!*0#(2.$!32<$/%&.!3-.4$#!*+&.!6F!
)$&#/d!J*/(%9'@*1%(<1N)+2%/<==,)21/%'12%42/)6+)+6%.*1%!XW72'1%,).2/='+/S%-F21%(02%,*+6%
1<+R%(02%,).2/='+%*.%(02%(<1N)+2/%4*2/%+*(%/229%(*%0'F2%'%/)6+).);'+(%)9=';(%*+%(02%;*/(%*.%
2+2167S!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !g!

• I+&*!'2'!LW=X!&//0;$!2.!*$#;/!-<!&!'2/*#2(0*2-.!($*D$$.!<3-&*2.4!&.'!<2[$'!*0#(2.$!
%3&*<-#;/!2.!2*/!;-'$32.4d!&AD\%';;*<+(24%.*1%N*(0%(7=2/%*.%=,'(.*19/%)+%)(/%9*42,)+6R%
I)(0%/)(2/%)+%422=21%I'(21%'//<924%(*%N2%N<),(%*+%.,*'()+6%=,'(.*19/S!

• ,-&/*&3!/*&*$/!<&A$!&!*#$;$.'-0/!*+#$&*!<#-;!/$&!3$B$3!#2/$!#$/03*2.4!<#-;!A32;&*$!
A+&.4$J!:2'!LW=X!3--C!&*!*+$!%-*$.*2&3!&B-2'$'!&'&%*&*2-.!A-/*/!<#-;!4#$&*$#!-<</+-#$!
D2.'!$.$#4)!'$B$3-%;$.*d!&AD\%0'/%+*(%4)12;(,7%;*+/)42124%(02%)9=';(%*.%;,)9'(2%
;0'+62%*+%;*'/(',%/('(2/%'/%='1(%*.%(02%,2F2,)Q24%'F*)424%;*/(%*.%2+2167S%E0)/%I),,%N2%F217%
)9=*1('+(%(*%4*R%N<(%)(%I),,%+224%(*%N2%4*+2%'(%'%,*;',)Q24%/;',2S!

• 59?!L$D!=.43&.'!#$A$.*3)!#$3$&/$'!&!%&%$#!2.'2A&*2.4!*+&*!&''2*2-.&3!%#-'0A*2-.!<#-;!
#$.$D&(3$!$.$#4)!/-0#A$/!2/!$[%$A*$'!*-!'$A#$&/$!D+-3$/&3$!$3$A*#2A!$.$#4)!%#2A$/!&.'!
A-03'!#$/03*!2.!2.A#$&/$'!A&%&A2*)!;&#C$*!%#2A$/!*-!$./0#$!#$/-0#A$!&'$Z0&A)J!5*!A-03'!
($!+$3%<03!<-#!LW=X!*-!2.B$/*24&*$!*+2/!<0#*+$#J!

$47A?774,+!#%774,+7!
I-#C/+-%!%&#*2A2%&.*/!%&#*2A2%&*$'!2.!&!/$3$A*2-.!-<!/$B$.!'2/A0//2-.!/$//2-./!D2*+!:?=!&.'!
:?5!%$#/-..$3J!=&A+!/$//2-.!A-./2/*$'!-<!&!/+-#*!%#$/$.*&*2-.!$/*&(32/+2.4!*+$!<#&;$D-#C!<-#!
*+$!'2/A0//2-.!<-33-D$'!()!<&A232*&*$'!'2/A0//2-.!&#-0.'!*+$!<-33-D2.4!4$.$#&3!<#&;2.4!
Z0$/*2-./M!

• I+&*!&#$!*+$!2.'0/*#)P/!&.'!-*+$#!/*&C$+-3'$#/P!C$)!%#2-#2*2$/!-B$#!*+$!.$[*!<2B$!)$&#/!*-!
$[%$'2*$!'$B$3-%;$.*!-<!-<</+-#$!D2.'!2.!*+$!89d!

• I+&*!A&.!:?=!&.'!:?5!'-!*-!&A+2$B$!*+$/$!%#2-#2*2$/G!2.A30'2.4!2.!A--%$#&*2-.!D2*+!
2.'0/*#)!&.'!/*&C$+-3'$#!4#-0%/d!

!
5.!&''2*2-.!*-!*+$!%&#*2A2%&.*!'2/A0//2-./!*+&*!&#$!/0;;&#2U$'!($3-DG!/-;$!D-#C/+-%!
%&#*2A2%&.*/!&3/-!%#-B2'$'!D#2**$.!2.%0*!-.!A-;;$.*/!A&#'/J!7+&*!D#2**$.!2.%0*!2/!/0;;&#2U$'!
2.!K%%$.'2[!=J!

:KW!!3+-,(*4+/!'+1!#)(%'*=4+4+/!)2%!#4)4+/!'+1!@%(*4))4+/!@(,A%77%7!
7+2/!/$//2-.!&''#$//$'!/2*2.4!&.'!%$#;2**2.4!A+&33$.4$/G!+-D!*+$!&4$.A2$/!A&.!D-#C!D2*+2.!*+$2#!
#$/%$A*2B$!&0*+-#2*2$/!*-!'$A#$&/$!%$#;2**2.4!*2;$32.$/!D+$#$!%-//2(3$G!&.'!+-D!*-!/*#2C$!*+$!
#24+*!(&3&.A$!($*D$$.!#$403&*-#)!A$#*&2.*)!&.'!<3$[2(232*)J!
!
:?5!&.'!:?=!%$#/-..$3!-%$.$'!*+$!/$//2-.!()!#$B2$D2.4!1?=]P/!/2*2.4!&.'!%$#;2**2.4!
%#-A$//$/G!/*$%/!*+&*!*+$!&4$.A2$/!+&B$!&3#$&')!*&C$.!*-D&#'/!/*#$&;32.2.4!*+$/$!%#-A$//$/G!
&.'!/*&C$+-3'$#!2.%0*!&(-0*!/2*2.4!&.'!%$#;2**2.4!#$A$2B$'!*+#-04+!:?=P/!W$Z0$/*!<-#!
5.<-#;&*2-.J!"#$/$.*&*2-.!/32'$/!<-#!*+2/!'2/A0//2-.!/$//2-.!&#$!&B&23&(3$!2.!K%%$.'2[!VJ!
!
I-#C/+-%!%&#*2A2%&.*/!-<<$#$'!*+$!($3-D!/044$/*2-./!<-#!+-D!*+$!&4$.A2$/!A&.!/*#$&;32.$!*+$!
/2*2.4!&.'!%$#;2**2.4!%#-A$//$/J!

!"#$%"&$'()&*(+$,-$&."&/(
• K''!*2;$<#&;$!#$Z02#$;$.*/!<-#!1?=]!2.!*+$!%$#;2**2.4!%#-A$//J!,0##$.*3)!'$B$3-%$#/!

+&B$!/*#2A*!*2;$32.$/!*+&*!;0/*!($!<-33-D$'G!(0*!#$403&*-#/!'-!.-*J!7+2/!A-03'!($!
2;%3$;$.*$'!B2&!&.!]?8!-#!]?K!($*D$$.!&!'$B$3-%$#!&.'!1?=]!*+&*!D-03'!#$Z02#$!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !c!

*+$2#!&4#$$;$.*!-.!&!*2;$32.$!<-#!'$B$3-%;$.*!&/!D$33!&/!;$A+&.2/;/!*-!C$$%!*+$!
%$#;2**2.4!%#-A$//!;-B2.4!<-#D&#'!2.!*+$!$B$.*!-<!&.)!'$3&)/J!K!D-#C/+-%!%&#*2A2%&.*!
&3/-!2.Z02#$'!&(-0*!*+$!%-//2(232*)!-<!+-3'2.4!1?=]!#$/%-./2(3$!<-#!&.)!A-/*/!2.A0##$'!&/!
*+$!#$/03*!-<!%$#;2**2.4!'$3&)/J!

• W$B2/$!*+$!%$#;2**2.4!%#-A$//!*-!&33-D!'$B$3-%$#/!*-!%0#/0$!/-;$!-<!*+$!+24+$#!A-/*!
/*$%/G!/0A+!&/!%$#<-#;2.4!&!4$-*$A+.2A&3!/0#B$)G!&<*$#!&!%-D$#!%0#A+&/$!&4#$$;$.*!2/!
/$A0#$'J!

• 92*$!A-.*#-3!A-03'!($!4#&.*$'!&<*$#!*+$!'$B$3-%$#!A-;%3$*$/!*+$!=.B2#-.;$.*&3!
K//$//;$.*!>=KG!0.'$#!*+$!L="K!%#-A$//@!2.!-#'$#!*-!<&A232*&*$!/$A0#2.4!&!%-D$#!
%0#A+&/$!&4#$$;$.*J!

!)"%01$*()&*(234$*"5$*(6$1#"55"&/(
• ?<<$#!*D-!/$%&#&*$!3$&/2.4!-#!/2*2.4!%#-A$//$/G!-.$!<-#!&#$&/!A3-/$#!*-!/+-#$!*+&*!+&B$!

;-#$!0/$#!A-.<32A*/!-#!$.B2#-.;$.*&3!2;%&A*/G!&.'!&!/$%&#&*$!%#-A$//!<-#!&#$&/!*+&*!&#$!
<0#*+$#!-<</+-#$J!

• 5;%3$;$.*!&.!KWKW/N*)%$!>K%%32A&(3$!-#!W$3$B&.*!&.'!K%%#-%#2&*$!W$Z02#$;$.*/@!-#!
-*+$#!*D-N*#&AC!%$#;2**2.4!%#-A$//!*-!$[%$'2*$!%$#;2**2.4!<-#!'$B$3-%$#/!*+&*!A+--/$!*-!
<-33-D!-(Y$A*2B$!/*&.'&#'/J!

• =;%3-)!&!.&*2-.D2'$!%$#;2*!<-#!/A2$.*2<2A!'$B2A$/G!/0A+!&/!;$*$-#-3-42A&3!*-D$#/!&.'!
(0-)/J!

• 9%$$'!0%!*+$!%$#;2**2.4!%#-A$//!<-#!;$*$-#-3-42A&3!*-D$#/G!(0-)/G!&.'!-*+$#!/2*$!
&//$//;$.*!$Z02%;$.*!*+&*!&#$!*$;%-#&#23)!2./*&33$'J!

• K33-D!<-#!/0(;2//2-.!-<!&!4$.$#2A!,-./*#0A*2-.!&.'!?%$#&*2-./!"3&.!>,?"@J!f$.$#2A!,?"/!
A-03'!($!*&23-#$'!<-#!'2<<$#$.*!/0(N4$-4#&%+2$/G!/0A+!&/!#$42-./G!/*&*$/G!-#!I2.'!=.$#4)!
K#$&/G!2.!-#'$#!*-!&AA-0.*!<-#!&.'!&''#$//!;-#$!3-A&3!$.B2#-.;$.*&3!A-.'2*2-./!&.'!
2;%&A*/J!K3*$#.&*2B$3)G!2<!*+$!$.*2#$!,?"!A&..-*!($!4$.$#2AG!'2/A#$*$!$3$;$.*/!-<!*+$!,?"!
A-03'!($!4$.$#2A!2.!-#'$#!*-!3-D$#!*+$!A-/*!-<!'$B$3-%;$.*J!

7)5)()&*(8&901#)5"0&(
• :$B$3-%!&!0.2<2$'!'&*&!%-#*&3!D2*+!&33!$[2/*2.4!/*&*$!&.'!<$'$#&3!'&*&!*+&*!D-03'!($!

0%'&*$'!#$403&#3)!*-!2.A-#%-#&*$!'&*&!<#-;!.$D!/*0'2$/J!7+2/!'&*&!%-#*&3!A-03'!($!
'$B$3-%$'!&*!*+$!<$'$#&3!3$B$3!&.'!A-03'!+$3%!'$B$3-%$#/!3-A&*$!%-*$.*2&3!/2*$/!;-#$!
$<<2A2$.*3)!&.'!&*!3-D$#!A-/*J!5'$.*2<)2.4!/*&*$N3$B$3!%-2.*/!-<!A-.*&A*!$&#3)!D-03'!($!
+$3%<03J!

• 1&AC<2332.4!'&*&!4&%/!&.'!%#$3-&'2.4!*+$!%$#;2**2.4!/)/*$;!D2*+!.$$'$'!'&*&!D-03'!
(-*+!/%$$'!0%!*+$!#$B2$D!%#-A$//!&.'!2./*233!4#$&*$#!A-.<2'$.A$!2.!'$A2/2-.N;&C2.4J!

:001*"&)5"0&(
• 5;%3$;$.*!&!/2.43$G!0;(#$33&!%$#;2*G!&/!*+$!8.2*$'!_2.4'-;!0/$/!<-#!-<</+-#$!D2.'!

'$B$3-%;$.*J!
• ,#$&*$!&!B2#*0&3!-.$N/*-%!/+-%!<-#!%$#;2**2.4!-<</+-#$!D2.'!'$B$3-%;$.*!*+&*!+&/!&33!

/*&.'&#'/G!#$Z02#$;$.*/G!'&*&G!&.'!/*0'2$/!&A#-//!'2B$#/$!&4$.A2$/!&.'!Y0#2/'2A*2-./!2.!
-.$!%3&A$J!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !EF!

• ,--#'2.&*$!%$#;2**2.4!/*$%/!&.'!*2;$32.$/!&A#-//!Y0#2/'2A*2-./!&.'!&4$.A2$/!&/!2/!'-.$G!
<-#!$[&;%3$G!2.!*+$!:$$%D&*$#!"-#*!KA*J!

• =&#32$#!A--#'2.&*2-.!D2*+G!&.'!;-#$!/*#0A*0#$'!402'$32.$/!<-#G!*+$!,$#*2<2$'!b$#2<2A&*2-.!
K4$.*!>,bK@!D-03'!$.+&.A$!%#$'2A*&(232*)!&.'!/;--*+!*+$!%#-A$//J!

• =[%3-#$!+-D!3$&/2.4!&.'!/2*2.4!A-03'!($!&';2.2/*$#$'!-.!&!#$42-.&3G!#&*+$#!*+&.!/*&*$G!
3$B$3J!

• =.+&.A$!A--#'2.&*2-.!&;-.4!<$'$#&3!&4$.A2$/!<-#!9$A*2-.!e!A-./03*&*2-./!0.'$#!*+$!
=.'&.4$#$'!9%$A2$/!KA*J!

:CW!!#2,(4+/!?&!)2%!#?&&=0!D2'4+!
7+2/!/$//2-.!&''#$//$'!*+$!/*#&*$42A!<2#/*!/*$%/!*-!(023'2.4!&.!-<</+-#$!D2.'!/0%%3)!A+&2.!()!
&''#$//2.4!*-%2A/!/0A+!&/!<&(#2A&*2-.G!-<</+-#$!A-./*#0A*2-.G!-%$#&*2-./!&.'!;&2.*$.&.A$G!
B$//$3/G!&.'!/0%%-#*!2.<#&/*#0A*0#$J!7+$!'2/A0//2-.!D&/!<#&;$'!()!&AC.-D3$'42.4!*+$!3&AC!-<!&!
;&*0#$!;&#C$*!&.'!&!%2%$32.$!-<!%#-Y$A*/G!D+2A+!32;2*/!2.*$#$/*!2.!(023'2.4!&!#-(0/*!/0%%3)!A+&2.J!
!
:?5!&.'!:?=!%$#/-..$3!-%$.$'!*+$!/$//2-.!()!#$B2$D2.4!/*$%/!*+&*!*+$!&4$.A2$/!+&B$!&3#$&')!
*&C$.!*-D&#'/!$.A-0#&42.4!/0%%3)!A+&2.!'$B$3-%;$.*G!#$%-#*/!&.'!*--3/!&(-0*!*+2/!*-%2AG!&.'!
/*&C$+-3'$#!2.%0*!&(-0*!/0%%3)!A+&2.!'$B$3-%;$.*!#$A$2B$'!*+#-04+!:?=P/!W$Z0$/*!<-#!
5.<-#;&*2-.!%#-A$//J!"#$/$.*&*2-.!/32'$/!<-#!*+2/!'2/A0//2-.!/$//2-.!&#$!&B&23&(3$!2.!K%%$.'2[!fJ!
!
I-#C/+-%!%&#*2A2%&.*/!-<<$#$'!*+$!<-33-D2.4!/044$/*2-./!<-#!+-D!*+$!&4$.A2$/!A&.!A-.*#2(0*$!*-!
'$B$3-%2.4!&.!-<</+-#$!D2.'!/0%%3)!A+&2.J!

8&5$1)/$&.;(:0%%)<01)5"0&()&*(8&5$1&)5"0&)%(6)15&$1'="4'(
• ,#$&*$!&.!2.*$#&4$.A)!*&/C<-#A$!<-A0/$'!-.!/C233/G!*#&2.2.4G!&.'!A$#*2<2A&*2-./!($A&0/$!

*+$#$!+&/!.-*!($$.!&!/*#-.4!<-A0/!-.!*+$!%$-%3$!#$Z02#$'!*-!'-!*+$!D-#C!2.!*+$!/0%%3)!
A+&2.J!

• ,#$&*$!&.!2.*$#&4$.A)!*&/C<-#A$!<-A0/$'!-.!2'$.*2<)2.4!&.'!*+$.!#$'0A2.4!#2/C!2.!*+$!89!
/0%%3)!A+&2.J!V-#!$[&;%3$G!*+$!*&/C<-#A$!A-03'!2.B$/*24&*$!D&)/!*-!;2*24&*$!*+$!#2/C!-<!
;&.0<&A*0#2.4!*$#*2&#)!A-;%-.$.*/!2.!*+$!89J!

• 90%%-#*!2.*$#.&*2-.&3!%&#*.$#/+2%/!<-#!B$//$3!0/$!&.'!/0%%3)!A+&2.!'$B$3-%;$.*!*-!+$3%!
89!<2#;/!3$&#.!<#-;!*+$2#!2.*$#.&*2-.&3!A-0.*$#%&#*/J!

• I+$#$!%-//2(3$G!+&B$!89!/*&.'&#'/!;2##-#!=0#-%$&.!/*&.'&#'/!/-!*+&*!89!A-;%&.2$/!
*+&*!$.*$#!2.*-!*+$!89!/0%%3)!A+&2.!A-03'!&3/-!A-;%$*$!<-#!-%%-#*0.2*2$/!2.!-*+$#!
-<</+-#$!D2.'!;&#C$*/J!

234%01$(>45"0&'(?&*$1()&*(@10-&*(5=$(A0&$'(@.5(
• ,3&#2<)!$[&A*3)!D+&*!&A*2B2*2$/!&#$!%$#;2//2(3$!&.'!2;%$#;2//2(3$!0.'$#!*+$!S-.$/!KA*J!5*!

2/!%-//2(3$!*+&*!*+$#$!&#$!*#&./%-#*!&A*2B2*2$/!<-#!*+$!-<</+-#$!D2.'!/0%%3)!A+&2.!*+&*!
A-03'!($!0.'$#*&C$.!*-'&)!$B$.!0.'$#!A0##$.*!#$/*#2A*2-./J!!!

• f2B$.!*+&*!*+$#$!;&)!($!-%*2-./!&B&23&(3$!0.'$#!*+$!S-.$/!KA*G!&.&3)U$!*+$!<2.&.A2&3!
2;%32A&*2-./!<-#!D2.'!$.$#4)!'$B$3-%$#/!-<!0/2.4!'2B$#/$!B$//$3!/A$.&#2-/!*+&*!;&)!($!
&B&23&(3$J!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !EE!

• f2B$.!*+&*!/-;$!*)%$/!-<!<3-&*2.4!D2.'!*0#(2.$/!'-!.-*!#$Z02#$!*+$!0/$!-<!+$&B)N32<*!
B$//$3/G!:?=!A-03'!&AA$3$#&*$!#$/$&#A+!2.*-!*+2/!*$A+.-3-4)G!D+2A+!A-03'!($!%&#*2A03&#3)!
D$33N/02*$'!<-#!'$%3-);$.*!2.!*+$!L-#*+$&/*!&.'!-<<!*+$!I$/*!,-&/*J!

• =[%3-#$!+-D!<$$'$#!B$//$3/!*+&*!A&.!&3#$&')!($!(023*!2.!*+$!89!A&.!($!($**$#!0*232U$'J!

+-44%;(:=)"&(@&)%;'"'()&*(B0*$%"&/(
• K.&3)U$!*+$!/0%%3)!A+&2.!*-!'$*$#;2.$!2<!*+$#$!2/!&.!2.'0/*#)!-#!/0%%32$#!*+&*!D-03'!($!&!

A&*&3)/*!<-#!*+$!<-#;&*2-.!-<!&!<033!/0%%3)!A+&2.J!7+$.G!'$*$#;2.$!D+&*!/*$%/G!
;$A+&.2/;/G!-#!A-.'2*2-./!D-03'!($!.$$'$'!2.!-#'$#!*-!(#2.4!*+2/!A&*&3)*2A!$3$;$.*!-<!
*+$!/0%%3)!A+&2.!2.*-!($2.4J!V-#!$[&;%3$G!*+2/!A&*&3)/*!A-03'!($!B$//$3/G!-#!2*!A-03'!($!
&.-*+$#!%-#*2-.!-<!*+$!/0%%3)!A+&2.J!5<!*+$!A&*&3)/*!2/!B$//$3/G!*+$.!*+$!%#$NA-.'2*2-.!<-#!
<-#;&*2-.!A-03'!($!/-;$*+2.4!32C$!&!<2B$N)$&#!A-.*#&A*!*-!/0%%-#*!-<</+-#$!D2.'!
-%$#&*2-./J!

• ]-'$32.4!'2<<$#$.*!/0%%3)!A+&2.!/A$.&#2-/!&.'!A-.*2.4$.A2$/!A-03'!+$3%!*-!A3&#2<)!#2/C/!
&.'!*+$2#!&**$.'&.*!<2.&.A2&3!2;%32A&*2-./!<-#!'$B$3-%$#/!&.'!%-*$.*2&3!/0%%3)!A+&2.!
%&#*2A2%&.*/J!!!

• 90%%3)!A+&2.!;-'$32.4!&.'!&.&3)/2/!-<!2.<#&/*#0A*0#$!<-#!B$//$3/!&.'!<&(#2A&*2-.!/+-03'!
($!A-.'0A*$'!&*!*+$!#$42-.&3!&.'h-#!.&*2-.&3!3$B$3!B$#/0/!*+$!/*&*$!3$B$3J!!5.!*+$!%&/*!
$B$#)!/*&*$!D&.*$'!&!<&A*-#)J!!9*&*$/!.$$'!*-!#$A-4.2U$!*+&*!&**#&A*2.4!&!*0#(2.$!
;&.0<&A*0#$#!*-!-.$!/*&*$!A-03'!#$/03*!2.!A-;%-.$.*/!A-;2.4!<#-;!;03*2%3$!/*&*$/J!

:0##-&".)5"0&'(C"5=(7$."'"0&(B)D$1'()&*(+5)D$=0%*$1'(
• =.+&.A$'!A-;;0.2A&*2-.!D2*+!/*&*$!&.'!3-A&3!%-32A);&C$#/!&(-0*!*+$!($.$<2*/!-<!

-<</+-#$!D2.'!&.'!2*/!&//-A2&*$'!/0%%3)!A+&2.!A-03'!+$3%!*+$;!0.'$#/*&.'!*+$!%-*$.*2&3!
$A-.-;2A!($.$<2*/!<-#!*+$2#!'2/*#2A*/J!V-#!$[&;%3$G!&.!i$'0A&*2-.&3!#-&'/+-Dj!A-03'!
/%#$&'!*+$!D-#'!&(-0*!*+$!%-*$.*2&3!($.$<2*/!-<!-<</+-#$!D2.'!'$B$3-%;$.*!&/!D$33!&/!
$'0A&*$!%-32A);&C$#/!-.!*+$!*)%$!-<!Y-(/!&.'!/C233/!*+&*!D233!#$Z02#$'!2.!*+$!2.'0/*#)J!

• ]&C$!/*0'2$/!&(-0*!-<</+-#$!D2.'!&.'!2*/!/0%%3)!A+&2.!;-#$!$&/23)!0.'$#/*&.'&(3$!*-!
/*&C$+-3'$#/!/-!*+&*G!<-#!$[&;%3$G!A-;%&.2$/!A&.!$&/23)!0.'$#/*&.'!D+&*!/&B2.4/!&.'!
$<<2A2$.A2$/!;&)!($!&B&23&(3$!*-!*+$;J!

• ?.A$!*+$#$!&#$!/0AA$//<03!-<</+-#$!D2.'!'$B$3-%;$.*/!2.!*+$!89G!%#-;-*$!*+$/$!/*-#2$/!
*-!%-32A);&C$#/!&.'!-*+$#!/*&C$+-3'$#/J!

:DW!!$%A(%'74+/!@(,X%A)!O476!)2(,?/2!@2074A'=!#4)%!K77%77*%+)!!
7+2/!/$//2-.!&''#$//$'!+-D!%+)/2A&3!/2*$!&//$//;$.*!A&.!#$'0A$!#2/C!2.!-<</+-#$!D2.'!%#-Y$A*/!
&.'!+-D!%+)/2A&3!/2*$!&//$//;$.*!&.'!D2.'!#$/-0#A$!A+&#&A*$#2U&*2-.!A&.!2.A#$&/$!A-.<2'$.A$!
2.!%#-Y$A*!%3&..2.4!&.'!'$/24.J!
!
:?5!&.'!:?=!%$#/-..$3!-%$.$'!*+$!/$//2-.!()!#$B2$D2.4!D-#C!*+&*!*+$!&4$.A2$/!+&B$!&3#$&')!
'-.$!&#-0.'!%+)/2A&3!/2*$!&//$//;$.*!&.'!D2.'!#$/-0#A$!A+&#&A*$#2U&*2-.!&.'!/*&C$+-3'$#!
2.%0*!&(-0*!*+$/$!*-%2A/!#$A$2B$'!*+#-04+!:?=P/!W$Z0$/*!<-#!5.<-#;&*2-.!%#-A$//J!"#$/$.*&*2-.!
/32'$/!<-#!*+2/!'2/A0//2-.!/$//2-.!&#$!&B&23&(3$!2.!K%%$.'2[!QJ!
!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !E6!

9044$/*2-./!<#-;!D-#C/+-%!%&#*2A2%&.*/!<-#!+-D!*+$!&4$.A2$/!A&.!'$A#$&/$!%#-Y$A*!#2/C!*+#-04+!
%+)/2A&3!/2*$!&//$//;$.*!&.'!D2.'!#$/-0#A$!A+&#&A*$#2U&*2-.G!&/!D$33!&/!&''2*2-.&3!%-2.*/!-<!
'2/A0//2-.G!&#$!/0;;&#2U$'!($3-DJ!

B)D$("5(2)'"$1(901(7$E$%04$1'(50(:0&*-.5(+"5$(@''$''#$&5(
• "#$N<0.'!/2*$!&//$//;$.*!*-!#$'0A$!#2/C!<-#!'$B$3-%$#/!D+-!-*+$#D2/$!/%$.'!;2332-./!-<!

'-33&#/!D2*+-0*!-<<*&C$!&4#$$;$.*/!2.!%3&A$J!V-#!$[&;%3$G!<$'$#&3!&.'h-#!/*&*$!
4-B$#.;$.*/!A&.!%$#<-#;!$&#3)!#$A-..&2//&.A$N3$B$3!/2*$!&//$//;$.*!'0#2.4!*+$!%#$N
3$&/$!%+&/$!&.'!*+$.!#$A-0%!*+$/$!A-/*/!>D+2A+!&#$!.-*!/0(/*&.*2&3@!<#-;!'$B$3-%$#/!
'0#2.4!*+$!3$&/2.4!%+&/$J!7+2/!#$'0A$/!#2/C!<-#!'$B$3-%$#/G!<&A232*&*$/!($**$#N2.<-#;$'!
&.'!;-#$!B2&(3$!3$&/$!(2'/G!&.'!2/!03*2;&*$3)!A-/*N.$0*#&3!<-#!*+$!4-B$#.;$.*J!

• "#-B2'$!402'$32.$/!-#!/*&.'&#'/!<-#!D+&*!*)%$/!-<!'&*&!'$B$3-%$#/!.$$'!*-!+&B$!&*!
'2<<$#$.*!/*&4$/!-<!*+$!'$/24.!&.'!%$#;2**2.4!%#-A$//J!:2<<$#$.*!*)%$/!-<!'&*&!&#$!.$$'$'!
<-#!'2<<$#$.*!%0#%-/$/G!/0A+!&/!'2<<$#$.*!%+&/$/!-<!'$B$3-%;$.*G!'2<<$#$.*!;$*-A$&.!
A-.'2*2-./G!$*AJ!

:0%%$.5(@**"5"0&)%(7)5)(
• :2<<$#$.*!'&*&!A-33$A*2-.!;$*+-'/!)2$3'!'2<<$#$.*!*)%$/!-<!'&*&J!V-#!$[&;%3$G!*#&'2*2-.&3!

(0-)/!%#-B2'$!(&/2A!;$*-A$&.!'&*&G!D+23$!32'&#!*-D$#/!%#-B2'$!'&*&!&(-0*!D2.'!/%$$'/!
&*!4#$&*$#!$3$B&*2-./!<#-;!*+$!D&*$#!/0#<&A$J!V2[$'!-<</+-#$!%3&*<-#;/!A&.!&3/-!+$3%!*-!
B&32'&*$!32'&#!'&*&!>D+2A+!/+-03'!($!B&32'&*$'!<-#!(-*+!B$#*2A&3!&.'!<-#!+-#2U-.*&3!
&AA0#&A)@J!5.B$/*!2.!'&*&!A-33$A*2-.!()!'$%3-)2.4!-.$!-#!;-#$!-<!*+$!<-33-D2.4!
*$A+.-3-42$/G!'$%$.'2.4!-.!*+$!.$$'!<-#!&AA0#&A)!B$#/0/!Z0&.*2*)!-#!4$-4#&%+2A!/%#$&'!
-<!'&*&M!

o ]$*$-#-3-42A&3!*-D$#/!-<</+-#$!2.!-#'$#!*-!A+&#&A*$#2U$!*+$!D2.'!#$/-0#A$!&.'!
B&32'&*$!#$&'2.4/!<#-;!-*+$#!'&*&!/-0#A$/!/0A+!&/!(0-)/!&.'!<3-&*2.4!32'&#R!

o :2/*#2(0*$'!<3-&*2.4!32'&#!*+&*!D-03'!%#-B2'$!3-D$#!Z0&32*)!'&*&!*+&.!&!;$*!*-D$#!
(0*!&A#-//!&!(#-&'$#!&#$&R!

o V2[$'!*-D$#!D2*+!B&32'&*$'!32'&#!&/!&!;2''3$N4#-0.'!($*D$$.!*+$!&(-B$!*D-!
&%%#-&A+$/R!

o 7&33!*-D$#/!&*!*+$!A-&/*!2.!-#'$#!*-!4$*!+24+!&3*2*0'$!'&*&J!
• =0#-%$P/!$[%$#2$.A$!D2*+!'&*&!A-33$A*2-.!&.'!/2*$!&//$//;$.*!A-03'!($!+$3%<03J!,-./2'$#!

%&#*.$#2.4!D2*+!f$#;&.)!-.!V5L?!#$/$&#A+!%3&*<-#;/!*+&*!&#$!'$/24.$'!*-!A-33$A*!
$[*$./2B$!D2.'G!-A$&.!<3--#G!D&B$!&.'!A0##$.*G!&.'!/+2%%2.4!'&*&J!7+$)!&3/-!A-33$A*!
2.<-#;&*2-.!-.!(2#'/G!;&#2.$!32<$!&.'!($.*+-/!%-%03&*2-./J!!

2&=)&.$(7)5)(+=)1"&/()&*(@E)"%)<"%"5;(
• "#-B2'$!(&/2A!-<</+-#$!4$-3-42A&3!&.'!;$*-A$&.!'&*&!*-!%#-/%$A*2B$!'$B$3-%$#/!-.!&!

/*&*$N()N/*&*$!(&/2/J!
• 7&%!'&*&!<#-;!-*+$#!<$'$#&3!&4$.A2$/G!/0A+!&/!*+$!89!K#;)!,-#%/!-<!=.42.$$#/!-.!D&B$!

'&*&G!&.'!<#-;!-*+$#!#$3$B&.*!'&*&!/-0#A$/G!/0A+!&/!*+$!K;$#2A&.!9-A2$*)!-<!,2B23!
=.42.$$#/!-.!+0##2A&.$!;-'$32.4J!

• "#-B2'$!32.C/!*-!&33!#$3$B&.*!4-B$#.;$.*!/*0'2$/!&.'!'&*&!-.!&!/2.43$!D$(/2*$!*+&*!
2.A30'$/!/+-#*!'$/A#2%*2-./!-<!*+$!/*0'2$/!&.'!+-D!*+$)!A&.!($!0/$<03!*-!'$B$3-%$#/J!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !E\!

61"01"5"F$(6-55"&/(+5$$%("&(5=$(G)5$1(
• V-A0/!:?=!&.'!:?5!#$/-0#A$/!&.'!/0%%-#*!-.!4$**2.4!%#-Y$A*/!*+&*!&#$!A0##$.*3)!2.!*+$!

%2%$32.$!/0AA$//<033)!*+#-04+!'$B$3-%;$.*!&/!-%%-/$'!*-!%$#<-#;2.4!&!43-(&3!
&//$//;$.*!-<!*+$!?0*$#!,-.*2.$.*&3!9+$3<!2.!-#'$#!*-!2'$.*2<)!/2*$/!<-#!<0*0#$!
'$B$3-%;$.*J!7+$!$&#3)!/0AA$//!/*-#2$/!D233!<-/*$#!&''2*2-.&3!'$B$3-%;$.*J!!

8KW!!O%1?A4+/!D,7)!'+1!.+7?(4+/!#'-%)0!)2(,?/2!G%A2+,=,/0!$%F%=,&*%+)!
7+2/!/$//2-.!&''#$//$'!+-D!*$A+.-3-4)!'$B$3-%;$.*!A&.!$./0#$!/&<$!'$/24.!&.'!#$'0A$!A-/*/J!
"&#*2A2%&.*/!'2/A0//$'!2..-B&*2B$!*$A+.-3-42$/!'$/24.$'!*-!&''#$//!#$3$B&.*!89!A+&33$.4$/G!
2.A30'2.4!D2.'!%3&.*!%-D$#!%$#<-#;&.A$G!<-0.'&*2-./G!#$32&(232*)G!/&<$*)G!&.'!*$/*2.4!<&A232*2$/J!!
!
:?5!&.'!:?=!%$#/-..$3!-%$.$'!*+$!/$//2-.!()!#$B2$D2.4!D-#C!*+&*!*+$!&4$.A2$/!+&B$!&3#$&')!
'-.$!&#-0.'!*$A+.-3-4)!'$B$3-%;$.*!&.'!/*&C$+-3'$#!2.%0*!&(-0*!*+2/!*-%2A!#$A$2B$'!*+#-04+!
:?=P/!W$Z0$/*!<-#!5.<-#;&*2-.J!"#$/$.*&*2-.!/32'$/!<-#!*+2/!'2/A0//2-.!/$//2-.!&#$!&B&23&(3$!2.!
K%%$.'2[!5J!
!
9044$/*2-./!<#-;!D-#C/+-%!%&#*2A2%&.*/!<-#!+-D!*+$!&4$.A2$/!A&.!#$'0A$!A-/*!&.'!$./0#$!
/&<$*)!*+#-04+!*$A+.-3-4)!'$B$3-%;$.*!&#$!/0;;&#2U$'!($3-DJ!

8&5$1)/$&.;(:001*"&)5"0&(
• ,-.*2.0$!*-!&'B&.A$!A--#'2.&*2-.!&.'!A-33&(-#&*2-.!($*D$$.!:?=G!:?5G!*+$!L&*2-.&3!

9A2$.A$!V-0.'&*2-.!>L9V@G!*+$!L&*2-.&3!K$#-.&0*2A/!&.'!9%&A$!K';2.2/*#&*2-.!>LK9K@G!
0.2B$#/2*2$/G!&.'!-*+$#/J!

• 1023'!A-..$A*2-./!($*D$$.!:?=P/!#$/$&#A+!&.'!3$.'2.4!%#-4#&;/!*-!<&A232*&*$!3-DNA-/*!
<2.&.A2&3!-%%-#*0.2*2$/!<-#!'$%3-)2.4!.$D!*$A+.-3-42$/J!

• ,#$&*$!&!#$%-/2*-#)!D+$#$!#$3$B&.*!4-B$#.;$.*N/0%%-#*$'!'&*&!2/!%0(32A3)!&B&23&(3$J!

H$'$)1.=I(!$'5"&/I(+5)&*)1*'I()&*(J)%"*)5"0&(
• W$/$&#A+!$[*$.'2.4!*+$!'$/24.!32<$!-<!-<</+-#$!D2.'!2./*&33&*2-./J!
• 5.B$/*24&*$!2./*&33&*2-.!*$A+.2Z0$/!&.'!%$#<-#;!A-/*N($.$<2*!&.&3)/2/!-<!<3-&*2.4!

*0#(2.$/J!
• 90%%-#*!&!89!?<</+-#$!I2.'!7$/*2.4!,$.*$#!*+&*!A-03'!&33-D!'$B$3-%$#/!*-!*$/*!

*$A+.-3-42$/!&.'!<#-;!D+$#$!'&*&!&.'!2.<-#;&*2-.!D-03'!($!%0(32A3)!&B&23&(3$J!
• "#-B2'$!/0%%-#*!<-#!*$/*2.4!/A&3$N;-'$3!%#-*-*)%$/J!
• V0#*+$#!'$B$3-%!/-<*D&#$!&.'!*--3/!<-#!'&*&!A-33$A*2-.!&.'!;-'$32.4!*+&*!A&.!($!

&AA$%*$'!&.'!0/$'!(-*+!()!2.'0/*#)!&.'!#$403&*-#/J!9%$A2<2A!&#$&/!*+&*!%&#*2A2%&.*/!
2'$.*2<2$'!<-#!<0#*+$#!'$B$3-%;$.*!2.A30'$M!

o VK97!;-'$32.4!-<!*$./2-.N3$4!%3&*<-#;/G!
o b&32'&*2-.!-<!VK97!&4&2./*!<2$3'!'&*&G!
o ,-0%32.4!VK97!D2*+!'$/24.!*--3/G!
o ?%*2;&3!'$%*+/!<-#!A&(3$!(0#2&3J!

• ?<</+-#$!D2.'!*0#(2.$!'$/24.!/*&.'&#'/!&#$!/*233!0.'$#!'$B$3-%;$.*!&.'!&#$!;-#$!
A-;%3$[!*+&.!-./+-#$!*0#(2.$!'$/24.!/*&.'&#'/!'0$!*-!*+$!B&#2&(232*)!-<!/2*$/!&.'!
/0%%-#*!/*#0A*0#$/J!7+$!-<</+-#$!'$/24.!/*&.'&#'/!#$Z02#$!B&32'&*2-.!2.!-#'$#!*-!$./0#$!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !E^!

&AA0#&A)!&.'!A-./2/*$.A)!-<!2.*$#%#$*&*2-.J!:$/24./!.$$'!*-!($!*$/*$'!<-#!(-*+!
-%$#&*2-.&3!&.'!$[*#$;$!A-.'2*2-./J!5*!;&)!($!%-//2(3$!*-!*&C$!3$//-./!<#-;!3&.'N(&/$'!
D2.'!A3&//2<2A&*2-.!/)/*$;/!&.'!#$3&*$'!*0#(2.$!'$/24./J!

• b&32'&*$!32'&#!;$&/0#$;$.*/!<-#!;$*-A$&.!'&*&J!

K$)1&"&/(910#(H$%)5$*(8&*-'51"$'(L(8&5$1&)5"0&)%(>99'=01$(G"&*(
• 1-*+!*+$!=0#-%$&.!-<</+-#$!D2.'!2.'0/*#)!&.'!*+$!-23!&.'!4&/!2.'0/*#)!2.!*+$!f03<!-<!

]$[2A-!+&B$!/24.2<2A&.*!$[%$#2$.A$!D2*+!-<</+-#$!2./*&33&*2-.!&.'!-%$#&*2-./J!7+2/!
$[%$#*2/$!A-03'!($!*&%%$'!2.!B&#2-0/!D&)/M!

o ,-.'0A*!&!A-;%$*2*2-.!*-!A-./*#0A*!&!($.A+;&#C!%#-Y$A*G!
o 7-0#!*+$2#!<&A232*2$/J!

• 9*0')!&.'!3$&#.!<#-;!*$A+.-3-4)!2.A0(&*2-.!%#-4#&;/!<-#!-*+$#!2.'0/*#2$/!&.'!&%%3)!
*+$/$!3$//-./!*-!A#$&*$!&.!2.A0(&*2-.!%#-4#&;!<-#!-<</+-#$!D2.'!$.$#4)J!

M)<1".)5"0&(
• =[%3-#$!2;%#-B$;$.*/!<-#!D$3'2.4!&.'!A-&*2.4!*$A+.-3-42$/J!5;%#-B$;$.*/!2.!*+$/$!

*$A+.-3-42$/!A-03'!#$'0A$!A-/*/!<-#!'$B$3-%$#/G!2.A30'2.4!3&(-#!A-/*/J!!
• b&32'&*$!.$D$#!D$3'2.4!&.'!A-&*2.4!*$A+.-3-42$/!*-!'$N#2/C!*+$;!<-#!-<</+-#$!D2.'!

'$B$3-%$#/!&.'!*-!;&C$!*+$;!;-#$!&AA$%*&(3$!*-!#$403&*-#/J!!
• V$'$#&3!&4$.A2$/!A-03'!A-.'0A*!A-/*N($.$<2*!&.&3)/2/!*-!'$*$#;2.$!D+$*+$#!&.'!+-D!

*+$/$!.$D!*$A+.-3-42$/!A-03'!($!%#-<2*&(3)!0/$'!<-#!-<</+-#$!D2.'!'$B$3-%;$.*J!

8CW!!.+F4(,+*%+)'=!#,=?)4,+7!-(,*!$%F%=,&*%+)!)2(,?/2!>&%(')4,+!
7+2/!/$//2-.!<-A0/$'!-.!+-D!$.B2#-.;$.*&3!/*0'2$/!A&.!&''#$//!'&*&!4&%/G!2..-B&*$!%#-A$//$/G!
&.'!'$B$3-%!%#&A*2A&3!/-30*2-./J!!
!
:?5!&.'!:?=!%$#/-..$3!-%$.$'!*+$!/$//2-.!()!#$B2$D2.4!*+$!$.B2#-.;$.*&3!/*0'2$/!*+&*!*+$!
&4$.A2$/!+&B$!&3#$&')!'-.$!&.'!/*&C$+-3'$#!2.%0*!&(-0*!*+2/!*-%2A!#$A$2B$'!*+#-04+!:?=P/!
W$Z0$/*!<-#!5.<-#;&*2-.J!"#$/$.*&*2-.!/32'$/!<-#!*+2/!'2/A0//2-.!/$//2-.!&#$!&B&23&(3$!2.!
K%%$.'2[!SJ!
!
9044$/*2-./!<#-;!D-#C/+-%!%&#*2A2%&.*/!<-#!+-D!*+$!&4$.A2$/!A&.!/0%%-#*!$.B2#-.;$.*&3!
/*0'2$/!*-!/0%%-#*!*+$!'$B$3-%;$.*!-<!*+$!-<</+-#$!D2.'!2.'0/*#)!&#$!/0;;&#2U$'!($3-DJ!

+-//$'5$*(H$'$)1.=()&*(+5-*"$'(
• 9*0'2$/!&(-0*!*+$!<-33-D2.4!&#$&/!A-03'!($!0/$<03M!

o W24+*!D+&3$/G!
o "&//2B$!&A-0/*2A!D&#.2.4!/)/*$;/G!
o 9-A2-N$A-.-;2A!2;%&A*/!-<!'$B$3-%;$.*!2.A30'2.4G!<-#!$[&;%3$G!-.!*-0#2/;G!

%#-%$#*)!B&30$/G!&.'!<2/+$#;$.!32B$32+--'/G!
o ,+&.4$/!2.!&.2;&3!($+&B2-#G!2.A30'2.4!*+$!$[*$.*!-<!&**#&A*2-.!-#!'$*$##$.A$!*-!

D2.'!$.$#4)!2./*&33&*2-./!!
o K2#!Z0&32*)!2;%&A*/!<#-;!/$#B2A$!B$//$3/J!

• 1023'!&.!-.32.$!'&*&!;&%%2.4!/$#B2A$!*-!;&%!*+$!/$&<3--#!2.!D+2A+!A-33&(-#&*-#/!A&.!
A-.*#2(0*$!'&*&J!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !EH!

• W$/$&#A+!2.*-!*D-!&#$&/!A-03'!A-.A$2B&(3)!i#$*2#$j!#2/C!*-!*+$!$[*$.*!*+&*!#2/C/!&#$!D$33N
0.'$#/*--'!&.'!'-A0;$.*$'!/0A+!*+&*!.$D!/*0'2$/!D233!.-*!($!#$Z02#$'!<-#!$&A+!.$D!
%#-Y$A*M!

o =3$A*#-;&4.$*2A!<2$3'/G!
o ?%$#&*2-.&3!.-2/$J!

+-//$'5$*(@4410).=$'(
• ,-33&(-#&*2B$3)!A--#'2.&*$!'&*&!A-33$A*2-.!$<<-#*/!&A#-//!&4$.A2$/J!
• ,-33$A*!'&*&!&*!&!/A&3$!*+&*!2/!;$&.2.4<03!*-!&./D$#!#$3$B&.*!Z0$/*2-./J!V-#!$[&;%3$G!

'&*&!;0/*!($!&*!&!/0<<2A2$.*3)!3-A&32U$'!/A&3$!*-!($!0/$<03!<-#!/2*$!/$3$A*2-.J!
• "#-B2'$!4#$&*$#!/0%%-#*!<-#!*$3$;$*#)G!<-#!$[&;%3$!2./*&332.4!'&*&!A-33$A*2-.!*-D$#/!/-!

*+&*!;-#$!A-;%#$+$./2B$!$.B2#-.;$.*&3!'&*&!2/!&B&23&(3$J!
• W$B2/2*!'&*&!%$#2-'2A&33)!*-!2'$.*2<)!/+2<*/!2.!&.2;&3!($+&B2-#/J!
• 5'$.*2<)!D+&*!*)%$/!-<!2.<-#;&*2-.!-#!A+&#&A*$#2/*2A/!&(-0*!/%$A2$/!&#$!#$Z02#$'!($<-#$!

($42..2.4!;-.2*-#2.4!$<<-#*/!><-#!$[&;%3$G!/%&D.2.4G!;24#&*2-.G!<$$'2.4G!$*AJ@J!
• 1023'!%#$'2A*2B$!;-'$32.4!(&/$'!-.!=&/*!,-&/*!(2#'!'&*&!2.!-#'$#!*-!($**$#!0.'$#/*&.'!

D+$#$!*-!/2*$!D2.'!*0#(2.$/J!

N-"*)&.$(50(7$E$%04$1'(@10-&*(2&E"10&#$&5)%(B0&"501"&/(
• :$B$3-%$#/!D-03'!32C$!4#$&*$#!A3&#2*)!&.'!A-./2/*$.A)!#$4&#'2.4!D+&*!2/!#$Z02#$'!<#-;!

*+$;!D2*+!#$4&#'/!*-!%-/*NA-./*#0A*2-.!$.B2#-.;$.*&3!;-.2*-#2.4J!=[&;%3$/!2.A30'$M!
o f#$&*$#!A-./2/*$.A)!&(-0*!D+&*!*)%$/!-<!'&*&!;0/*!($!A-33$A*$'!&*!$&A+!/2*$J!
o K4#$$;$.*!&;-.4!&4$.A2$/!<-#!&!%#-A$//!*-!&//$//!*+$!/24.2<2A&.A$!-<!2;%&A*/!

D-03'!($!+$3%<03J!7+2/!A-03'!($!2.!*+$!<-#;!-<!&!/A&3$!-#!;&*#2[J!
o ]&#2.$!;&;;&3!;-.2*-#2.4!#$Z02#$;$.*/J!

• :$/%2*$!*+$!'$/2#$!<-#!4#$&*$#!A3&#2*)!&.'!A-./2/*$.A)!2.!'&*&!A-33$A*2-.!&.'!;-.2*-#2.4G!
+-D$B$#G!/-;$!%&#*2A2%&.*/!#&2/$'!*+$!<-33-D2.4!A&0*2-./!&.'!A-.A$#./M!

o 7+$!2//0$/!<&A2.4!$&A+!%#-Y$A*!&.'!/2*$!D233!($!'2<<$#$.*G!*+$#$()!.$A$//2*&*2.4!&!
*&23-#$'!&%%#-&A+!*-!'&*&!A-33$A*2-.!&.'!;-.2*-#2.4J!

o K4$.A2$/!D233!.$$'!*-!A-33&(-#&*$!2.!-#'$#!*-!/).A+#-.2U$!&.'!/*#$&;32.$!
#$Z02#$;$.*/J!]-.2*-#2.4!%3&./!D-03'!.$$'!*-!($!'2/A0//$'!'0#2.4!*+$!
A-./03*&*2-.!%#-A$//J!

o K.!&'&%*2B$!;&.&4$;$.*!&%%#-&A+!/+-03'!($!2;%3$;$.*$'G!2.!D+2A+!
;-.2*-#2.4!'&*&!2/!$B&30&*$'!*-!&//$//!2*/!&'$Z0&A)!<-#!%-*$.*2&3!&'Y0/*;$.*/!2.!
&%%#-&A+J!

8DW!!Y?'+)4-04+/!.=%A)(4A!#07)%*!3*&'A)7!
7+2/!/$//2-.!&''#$//$'!+-D!*+$!'2#$A*!($.$<2*/!&.'!$[*$#.&32*2$/!-<!-<</+-#$!D2.'!-.!*+$!4#2'!
A&.!($!A&%*0#$'G!%&#*2A03&#3)!*+-/$!$3$A*#2A!/)/*$;!2;%&A*/!.-*!A0##$.*3)!#$<3$A*$'!2.!$3$A*#2A2*)!
;&#C$*/J!!
!
:?5!&.'!:?=!%$#/-..$3!-%$.$'!*+$!/$//2-.!()!#$B2$D2.4!D-#C!*+&*!*+$!&4$.A2$/!+&B$!&3#$&')!
'-.$!&#-0.'!Z0&.*2<)2.4!$3$A*#2A!/)/*$;!2;%&A*/!&.'!/*&C$+-3'$#!2.%0*!&(-0*!*+2/!*-%2A!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !EO!

#$A$2B$'!*+#-04+!:?=P/!W$Z0$/*!<-#!5.<-#;&*2-.J!"#$/$.*&*2-.!/32'$/!<-#!*+2/!'2/A0//2-.!/$//2-.!
&#$!&B&23&(3$!2.!K%%$.'2[!_J!
!
9044$/*2-./!<#-;!D-#C/+-%!%&#*2A2%&.*/!<-#!+-D!*+$!&4$.A2$/!A&.!($**$#!A&%*0#$!&.'!
A-;;0.2A&*$!$3$A*#2A!/)/*$;!2;%&A*/G!&/!D$33!&/!&''2*2-.&3!%-2.*/!-<!'2/A0//2-.G!&#$!
/0;;&#2U$'!($3-DJ!

+-//$'5$*(H$'$)1.=()&*(+5-*"$'(
• ,-.'0A*!/*0'2$/!-.M!

o 7+$!%-*$.*2&3!A-/*!*#&Y$A*-#2$/!-<!-<</+-#$!D2.'!$.$#4)J!
o :2/&44#$4&*2.4!$<<2A2$.A)!2;%#-B$;$.*/!&.'!+24+$#!D2.'!/%$$'/!2.!%#-Y$A*2-./!

<-#!2.A#$&/$'!$.$#4)!%#-'0A*2-.J!
o 7+$!(&/$3-&'!A+&#&A*$#2/*2A/!-<!-<</+-#$!D2.'!$.$#4)J!
o 7+$!%-*$.*2&3!2;%&A*/!-<!-<</+-#$!D2.'!'$B$3-%;$.*!-.!*+$!<-33-D2.4M!

! ]&#C$*!%#2A$!&.'!#&*$%&)$#!(233!/0%%#$//2-.!2;%&A*/G!
! KB-2'$'!*#&./;2//2-.!A-/*/G!
! f#2'!Z0&32*)G!%&#*2A03&#3)!#$32&(232*)!&.'!B-3*&4$!A-.*#-3G!
! ,&#(-.!$;2//2-./!&.'!%0(32A!+$&3*+J!

G01D"&/(G"5=(>5=$1(+5)D$=0%*$1'(
• ]&.)!-<!*+$!#$3$B&.*!'$A2/2-./!&#-0.'!-<<*&C$!-<!$.$#4)!<#-;!-<</+-#$!D2.'!D233!($!

;&'$!()!%-32A);&C$#/!&*!*+$!/*&*$!3$B$3J!:?=!&.'!:?5!A&.!%3&)!/-;$!#-3$!2.!D-#C2.4!
D2*+!/*&*$!4-B$#.;$.*/!&.'!-*+$#!/*&C$+-3'$#/G!(0*!&''2*2-.&3!D-#C!D233!.$$'!*-!($!
'-.$!()!-<</+-#$!D2.'!&'B-A&*$/!&.'!-*+$#/!*-!D-#C!D2*+!'$A2/2-.N;&C$#/!&*!*+$!/*&*$!
3$B$3J!

• LW=X!A-03'!-<<$#!*-!%#-B2'$!*$A+.2A&3!&//2/*&.A$!*-!/*&*$/!&.'!2.'$%$.'$.*!/)/*$;!
-%$#&*-#/!>59?/@!*+&*!&#$!0.'$#*&C2.4!*+$2#!-D.!/*0'2$/!&(-0*!$3$A*#2A!/)/*$;!2;%&A*/G!
A-/*!/&B2.4/G!-#!-*+$#!*-%2A/J!

• I+$.!A-;;0.2A&*2.4!/*0'2$/!&.'!'&*&G!*+$!&4$.A2$/!.$$'!*-!;&C$!*+$;!(-*+!#$3$B&.*!
&.'!$&/23)!&AA$//2(3$!*-!'2B$#/$!*&#4$*!&0'2$.A$/G!2.A30'2.4!3$42/3&*-#/G!%0(32A!0*232*2$/!
A-;;2//2-.$#/!>$J4J!&*!LKW8,!;$$*2.4/@G!59?/G!#$.$D&(3$!$.$#4)!&'B-A&*$/G!&.'!
-#'2.&#)!A2*2U$./!&.'!#&*$%&)$#/J!V-#!/-;$!-<!*+$/$!/*&C$+-3'$#/G!&!;-#$!*$A+.2A&3!
%#$/$.*&*2-.!-<!*+$!2.<-#;&*2-.!2/!&%%#-%#2&*$J!V-#!-*+$#/G!*+$!2//0$/!A&.!($!<#&;$'!
A3$&#3)!&.'!/2;%3)!()!A#$&*2.4!A-;;0.2A&*2-./!*--3/!/0A+!&/!<&A*N/+$$*/G!2.<-4#&%+2A/G!
&.'!B2'$-/J!5.!&''2*2-.G!*+$!;$//&4$!/+-03'!.-*!/$$;!(2&/$'!&.'!/+-03'!A-;;0.2A&*$!
(-*+!*+$!A-/*/!&.'!($.$<2*/!-<!-<</+-#$!D2.'!'$B$3-%;$.*J!

ZW!!D,**?+4A')4+/!)2%!C%+%-4)7!'+1!D(%')4+/!@,N%(!@?(A2'7%!S%A2'+47*7!
7+2/!/$//2-.!<-A0/$'!-.!+-D!($/*!*-!A-;;0.2A&*$!*+$!B&30$!-<!-<</+-#$!D2.'!D2*+!*+$!4-&3!-<!
A#$&*2.4!%-D$#!%0#A+&/$!;$A+&.2/;/J!!
!
:?5!&.'!:?=!%$#/-..$3!-%$.$'!*+$!/$//2-.!()!<#&;2.4!*+$!'2/A0//2-.!*-%2AG!.-*2.4!*+&*!
#$/%-.'$.*/!*-!:?=P/!W$Z0$/*!<-#!5.<-#;&*2-.!2'$.*2<2$'!/$A0#2.4!%-D$#!-<<*&C$!&/!*+$!;-/*!
A+&33$.42.4!&/%$A*!<-#!*+$!8J9J!-<</+-#$!D2.'!2.'0/*#)J!7+$)!%#-A$$'$'!*-!/0;;&#2U$!*+$!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !Ee!

A+&33$.4$/!&.'!/044$/*2-./!%#-B2'$'!2.!#$/%-./$!*-!*+$!W$Z0$/*!<-#!5.<-#;&*2-.J!"#$/$.*&*2-.!
/32'$/!<-#!*+2/!'2/A0//2-.!/$//2-.!&#$!&B&23&(3$!2.!K%%$.'2[!XJ!
!
9044$/*2-./!<#-;!D-#C/+-%!%&#*2A2%&.*/!<-#!+-D!*+$!&4$.A2$/!A&.!($**$#!A-;;0.2A&*$!*+$!
B&30$!-<!-<</+-#$!D2.'G!&/!D$33!&/!&''2*2-.&3!%-2.*/!-<!'2/A0//2-.G!&#$!/0;;&#2U$'!($3-DJ!

+-//$'5$*(H$'$)1.=()&*(+5-*"$'(
• 9*0'2$/!()!:?=!&.'!LW=X!%#-Y$A*2.4!+-D!*+$!A-/*!-<!$.$#4)!<#-;!-<</+-#$!D2.'!D233!

A-;$!'-D.!-B$#!*2;$!D-03'!+$3%!*-!(023'!/0%%-#*!&*!*+$!/*&*$!3$B$3!<-#!-<<*&C$!
&4#$$;$.*/J!9*0'2$/!/+-03'!A-B$#!(-*+!$.$#4)!;&#C$*!&.'!A&%&A2*)!;&#C$*!2;%&A*/J!5*!
D-03'!($!$/%$A2&33)!+$3%<03!2<!*+$/$!/*0'2$/!D$#$!'-.$!<-#!2.'2B2'0&3!/*&*$/J!

• :?=!&.'!LW=X!A-03'!%#-B2'$!*$A+.2A&3!&//2/*&.A$!&.'!4#&.*/!*-!/*&*$/!*-!A-.'0A*!
;-'$32.4!-.!%#2A$!&.'!#$32&(232*)!<#-;!2.A#$&/$'!2.*$4#&*2-.!-<!-<</+-#$!D2.'J!

• =[%3-#$!A-.'0A*2.4!#$/$&#A+!-.!*+$!A-..$A*2-.!($*D$$.!-<</+-#$!D2.'!&.'!A)($#N
/$A0#2*)G!&/!*+2/!2/!&!C$)!A-.A$#.!<-#!0*232*2$/J!

:0##-&".)5"0&'(+51)5$/"$'(
• ]$//&42.4!&(-0*!*+$!($.$<2*/!-<!-<</+-#$!D2.'!$.$#4)!*+&*!&#$!*&#4$*$'!*-!*+$!4$.$#&3!

%0(32A!&.'!-*+$#!.-.N*$A+.2A&3!/*&C$+-3'$#/!/+-03'!($!$&/23)!&AA$//2(3$J!:?=!/+-03'!
A#$&*$!A-;;0.2A&*2-./!*--3/!/0A+!&/!<&A*N/+$$*/G!2.<-4#&%+2A/G!&.'!B2'$-/!*-!
A-;;0.2A&*$!*+$!($.$<2*/!-<!-<</+-#$!D2.'!$.$#4)J!

• 9*0'2$/!&.'!;$//&4$/!*&#4$*$'!&*!0*232*2$/!&.'!/*&*$!#$403&*-#)!A-;;2//2-.$#/!/+-03'!
<-A0/!-.!*D-!&/%$A*/M!A-/*!&.'!#$32&(232*)J!V-#!0*232*2$/!&.'!A-;;2//2-.$#/!2.!A$#*&2.!
/*&*$/!&.'!#$42-./G!A&%&A2*)!B&30$!&.'!#$/232$.A$!&#$!*D-!-*+$#!C$)!A-.A$#./J!

• "#-;-*$!-<</+-#$!D2.'!&/!&!'-;$/*2A!A3$&.!$.$#4)!/-0#A$J!
• 7+$!-<</+-#$!D2.'!/*-#)!+&/!/$B$#&3!&0'2$.A$/G!2.A30'2.4!0*232*2$/G!#&*$%&)$#/G!&.'!

%-32*2A2&./J!K'B-A&*$/!.$$'!*-!0.'$#/*&.'!*+$2#!&0'2$.A$/!&.'!*&23-#!*+$2#!;$//&42.4!
&AA-#'2.43)J!I+23$!/-;$!-<!*+$/$!&0'2$.A$/!A&#$!/-3$3)!&(-0*!*+$!3$B$32U$'!A-/*!-<!
$.$#4)G!-*+$#/!;&)!A&#$!*+&*!*+$!2.'0/*#)!2/!;&C2.4!&!A-.*#2(0*2-.!*-D&#'!;2*24&*2.4!
A32;&*$!A+&.4$J!!

• K3*+-04+!*+$!-<</+-#$!D2.'!2.'0/*#)!'-$/!.-*!)$*!+&B$!'&*&!&B&23&(3$!'$;-./*#&*2.4!
'$A#$&/2.4!A-/*/!-B$#!*2;$G!*+$!-./+-#$!D2.'!2.'0/*#)!'-$/J!:#&D2.4!%&#&33$3/!($*D$$.!
*+$!2.'0/*#2$/!A-03'!+$3%!*-!*$33!*+$!-<</+-#$!D2.'!/*-#)J!

• 7&#4$*!;$//&42.4!*-!*+$!)-0.4$#!4$.$#&*2-./G!D+-!&#$!4$.$#&33)!;-#$!-%$.!*-!.$D!
*$A+.-3-42$/!&.'!;-#$!A-.A$#.$'!&(-0*!A32;&*$!A+&.4$J!

>5=$1(:0##$&5'()&*(+-//$'5"0&'(
• =[%3-#$!A-.*#&A*0&3!;$A+&.2/;/!*-!%#-B2'$!*-!#&*$%&)$#/!0%<#-.*!A-;%$./&*2-.!<-#!*+$!

%#-;2/$'!<0*0#$!/&B2.4/!<#-;!-<</+-#$!D2.'!'$B$3-%;$.*J!
• :?=!A-03'!A#$&*$!&.!2.A$.*2B$!%#-4#&;!<-#!3&#4$!A-#%-#&*2-./!*-!A-;;2*!*-!0/2.4!

#$.$D&(3$!$.$#4)G!2.A30'2.4!-<</+-#$!D2.'J!
• 8.2B$#/2*2$/!A-03'!($!%$#/0&'$'!*-!%0#A+&/$!%-D$#!<#-;!-<</+-#$!D2.'!'$B$3-%;$.*/J!
• ,-.*#&A*/!<-#!'2<<$#$.A$!+&B$!+$3%$'!*-!&AA$3$#&*$!*+$!;&#C$*!<-#!-<</+-#$!D2.'!$.$#4)!

2.!*+$!8.2*$'!_2.4'-;J!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !Eg!

5,(672,&!D=,74+/!
I-#C/+-%!<&A232*&*-#/!/0;;&#2U$'!C$)!*+$;$/!#&2/$'!()!%&#*2A2%&.*/!*+#-04+-0*!*+$!'&)G!D2*+!&!
<-A0/!-.!*+$!&<*$#.--.!'2/A0//2-./!/$//2-./J!70/+&#!_&./&3G!f#$4!]&*U&*G!&.'!S&;$/!1$..$**!
%#-B2'$'!A3-/2.4!A-;;$.*/G!*+&.C2.4!%&#*2A2%&.*/!<-#!*+$2#!A-.*#2(0*2-./!&.'!2.%0*J!7+$!
/%$&C$#/!2'$.*2<2$'!&!.0;($#!-<!<-33-DN0%!2*$;/!<#-;!*+$!D-#C/+-%M!

• 7+$!,-./$./0/!1023'2.4!5./*2*0*$!>,15@!D233!A#$&*$!&!D#2**$.!/0;;&#)!-<!*+$!D-#C/+-%J!
• :?=!D233!'2/*#2(0*$!,15P/!/0;;&#)!&.'!*+$!%#$/$.*&*2-.!/32'$/!0/$'!*+#-04+-0*!*+$!'&)J!
• :?=!D233!/$.'!-0*!&.!$;&23!&''#$//!*-!D+2A+!D-#C/+-%!%&#*2A2%&.*/!A&.!%#-B2'$!

&''2*2-.&3!A-;;$.*J6!
• I-#C/+-%!%&#*2A2%&.*/!D$#$!2.B2*$'!*-!/0(;2*!2.%0*!*-!:?5!*+#-04+!1?=]P/!W$Z0$/*!<-#!

V$$'(&AC!%#-A$//J\!
• 7+$!&4$.A2$/!&.*2A2%&*$!*+&*!*+$!!"#$%&'()*+',%-../0*12%3)+4%5(1'(267!D233!($!%0(32/+$'!

2.!;2'N6FEOJ!
! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6!D4)(*1Z/%+*(2[!:?=!'2/*#2(0*$'!&.!$;&23!-.!:$A$;($#!EeG!6FEH!*+&*!%#-B2'$'!*+$!<-33-D2.4!$;&23!
&''#$//!<-#!&''2*2-.&3!A-;;$.*M!-<</+-#$D2.'k$$J'-$J4-BJ!!
\!D4)(*1Z/%+*(2[!1?=]P/!W$Z0$/*!<-#!V$$'(&AC!cFN'&)!A-;;$.*!%$#2-'!A3-/$'!-.!:$A$;($#!6cG!6FEHJ!



!

"#$%&#$'!()!*+$!,-./$./0/!1023'2.4!5./*2*0*$! ! ! !67!

!""#$%&'(!()(*+,-./+"(0#1&.2,3$2.(
!
!"#"$%&'(")*+,$%#,+!
8&/+2'!9('03! ,:!"-;$#!<)/*$=/!
>-+.!9.'$#/-.! 9=$#2?&.!@2.'!A.$#4)!9//-?2&*2-.!
,#2/*2.&!BC!9#?+$#! D.2E$#/2*)!-F!G$3&;&#$!
<&.H&)!9#;&'$! D.2E$#/2*)!-F!I&//&?+0/$**/J!9=+$#/*!
K2-*+)!9L$3//-.! M2/+$#=$.N/!A.$#4)!BB,!
>0/*2.!1&23$)! 93%2.$!O?$&.!<$2/=2?!<0#E$)J!5.?C!
P$E2.!1&.2/*$#! "#2.?2%3$!"-;$#!
>$.!1&.Q/! <-0*+$&/*!@2.'!,-&32*2-.!
<2=-.!1&04+=&.! 10#$&0!-F!<&F$*)!&.'!A.E2#-.=$.*&3!A.F-#?$=$.*!
>&)!9C!1-#Q3&.'! OGAR9%$L!K$&=!
>-&.!1-.'&#$FF! K+$!<"A,K8DI!:#-0%!
,&*+$#2.$!1-;$/! S&*2-.&3!@23'32F$!M$'$#&*2-.!
>$..2F$#!1#&?Q! GOS:!A.$#4)!
>&2!10?Q.$33! 2<5I<!BB,!'R(R&!5.*$332<5I<!
B2T!10#'-?Q! K+$!10/2.$//!S$*;-#Q!F-#!OFF/+-#$!@2.'!
8&2.!1)&#/! 91<!:#-0%!
,&*+$#2.$!,#$$/$! D<!S&E)!
,3&)*-.!,--Q! ,--Q!I&#2*2=$!M2.&.?$!
U2?Q2!,-#.2/+! I&#2.$!I&==&3!,-==2//2-.!
,&*+$#2.$!,#$$/$! K+$!D.2*$'!<*&*$/!S&E)!
M&#&!,-0#*.$)! ,-./03*2.4!2.!,3$&.!A.$#4)!V!,32=&*$!<*#&*$42$/!
IC!A32T&($*+!,-L! 10#$&0!-F!<&F$*)!&.'!A.E2#-.=$.*&3!A.F-#?$=$.*!
>-+.!,0/+2.4! 10#$&0!-F!<&F$*)!V!A.E2#-.=$.*&3!A.F-#?$=$.*!
W&(2(!>-/$%+!G&4+$#! D.2E$#/2*)!-F!I&2.$!
>$..2F$#!G&.2$3/! K$*#&!K$?+J!5.?C!
<+&;.!G&.-FF! D<!I&#2*2=$!9'=2.2/*#&*2-.J!G$%*C!-F!K#&./%-#*&*2-.!
80($.!G$34&'-! D.2E$#/2*)!-F!I&#)3&.'J!1&3*2=-#$!,-0.*)!
:$-#4$!G$*;$23$#! K+$!D.2*$'!<*&*$/!,-&/*!:0&#'!X<*-%!YZ6[\!
>-+.!G2?Q! K+$!OFF2?$!-F!I&.&4$=$.*!&.'!10'4$*!]!A.$#4)!1#&.?+!
I2?+&$3!G#0./2?! GSU!:B!!
G$..2/!G0FF)! ,&%$!@2.'RA.$#4)!I&.&4$=$.*!5.?C!
M#$'$#2?Q!A.43$! G$%&#*=$.*!-F!G$F$./$J!OFF2?$!-F!*+$!<$?#$*&#)!-F!G$F$./$!
1#)&.!M&$+.$#! S&*2-.&3!"&#Q!<$#E2?$!
9.*+-.)!M2-#$! S^,!I&)-#N/!OFF2?$!-F!<0/*&2.&(232*)!
93($#*!M2/&/! :A!8$.$;&(3$!A.$#4)!
>&/-.!M-3/-=! <2$=$./!A.$#4)!5.?C!
P$33)!M-#*2.! A.E2#-.=$.*&3!"#-*$?*2-.!94$.?)!
:#-E$#!M04&*$! 8+-'$!5/3&.'!,-&/*&3!8$/-0#?$/!I&.&4$=$.*!,-0.?23!
>-/+!:&.4$! S&*2-.&3!O?$&.2?!&.'!9*=-/%+$#2?!9'=2.2/*#&*2-.!



!
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1 | Program Name or Ancillary Text eere.energy.gov 

!"#$%&'&(!)*+&,'-&*',!'.!/.0&$!'1&!2.,'!
.3!4*&$%5!#*(!6&78.5-&*'!"9-&89*&,:!

6;4<,!=#,'>!=$&,&*'!#*(!?@'@$&!

!"#$%&'()'(*%+,-,%
.#/01"%234051"*%67581"#%90/3%
90/3%'/3%9'(#"%+1:#"%;#<8/1=1$0#5%
6><#%

A77&*(9B!C!

1.  The U.S. has over 4,000 GW of gross offshore wind 
energy resources (four times the Nation’s installed 
electricity capacity) within 50 miles of its coasts. 

2.  The 28 coastal states account for nearly 80% of U.S. 
electric demand and tend to have high electricity rates. 

3.  Offshore wind does not require long-distance 
overland transmission, may be located near load 
centers and may help distribute renewables across the 
grid providing increased grid stability and security. 

4.  Offshore wind’s generation profile similar to the load 
profile. 

5.  Environmental benefits 

6.  Economic benefits in the form of direct and indirect 
jobs. 

;D,1.$&!09*(!E.-78&-&*',!.*,1.$&!09*(!09'1!9',!#F989'5!'.!7$.+9(&!
E8&#*!$&*&0#F8&!09*(!&*&$%5!'.!E.#,'#8!,'#'&,>!&,7&E9#885!'1.,&!09'1!
3&0&$!,9'&,!#+#98#F8&!3.$!.*,1.$&!09*(G!

Why Offshore Wind?  
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DOE 101 

!"#$%&$%'()*+,-+$+)).$/)*$012$
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@,+,.6&+$$
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(2:/=4$

126L+/7/.B$5+,$
D5=M24$H5==-2=$

)*+,-+.$@::/=4*+-823$

Role of DOE 
Catalyze the timely, material, and efficient transformation of the nation’s energy system, and 

secure U.S. leadership in clean energy technologies$

Department initiated substantial funding of offshore wind in 2009$

2011 Offshore Wind Strategy 
Retrospective 

!"%%$
1N/$6=-8657$/OJ268P23$

•  H47;:4$+54$:)&+$)/$4-4*C6$+5*);C5$+4:5-).)C6$
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Implementation: Technology 
Development 

Test Facilities and  
Next-Generation Drivetrain Developing Innovative Technology 

•  Deployment agnostic 
•  Facilitate technology for offshore and land 

based wind 
•  Clemson Drivetrain Facility, MassCEC Blade 

Test Facility, two drivetrain awards 

•  Offshore Specific R&D 
•  Advanced Turbine Design  
•  Marine Systems Engineering 
•  Computational Tools and Modeling 
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Implementation: Market Barrier 
Removal 

Siting and Permitting Infrastructure Studies Resource Planning 

•  Siting 
•  Tools and desktop studies 
•  I, O&M strategies, market 

report 
•  Permitting 

•  Data collection to support 
offshore wind permitting 
activities 

•  Mid-Atlantic baseline study; 
bat and avian monitoring 

•  Supply Chain/Ports 
Assessment 

•  Desktop studies/
analysis 

•  Tools 
•  Grid Focus 

•  Interconnection studies 
(national and regional) 

•  Wind Resource Assessment 
•  Operating Conditions 

Assessment 
•  Wind, waves, ice 
•  Hub-height level wind 

extrapolation methods 
•  Field evaluation and 

measurements  

!"#$%&'()
!"#$%&'()*+,-./$!,01+&-1$2*3'4$

•  5678,91'$&--6:,.:1$*1/;-6+6<4$=;&/;$>,/&+&*,*1'$?,01+&-1$',*,$
/6++1/.6-$

•  @A2A$&-'30*94$&0$30&-<$&--6:,.:1$,8896,/;10$,-'$*1/;-6+6<4$
*;,*$;,:1$-6*$?11-$3.+&B1'$&-$*;1$7,*391$C39681,-$7,9D1*E$,-'$
/63+'$86*1-.,++4$?1$,'68*1'$

•  F96:&'10$&->697,.6-$,<1-/&10$-11'$*6$/678+1*1$1-:&96-71-*,+$
,-,+40&0$,0$=1++$,0$0811'$*;1$8197&G-<$896/100$

Implementation: Advanced 
Technology Demonstration Projects 

Advanced Technology Demonstration Projects  

Goals: 
•  Reduce the cost of energy and timeline for deployment 
•  Collect data to help provide a U.S. baseline for industry to build upon – performance, 

cost, environmental data, etc.  
•  Create an offshore wind laboratory at sea to study wake effects, new control 

technologies, innovative monitoring technologies, etc.  

*'((%+()*',-+'.)
•  F197&G-<$;,0$&*0$/;,++1-<10E$?3*$/,-$?1$6:19/671$

•  F96/100$-11'0$*6$?1$1H19/&01'$,-'$1:,+3,*1'$,//69'&-<$*6$
*;1$1H819&1-/1$

•  !IC%$;,0$'6-1$,-$63*0*,-'&-<$J6?$6-$*;1$*=6$896J1/*0$&-$
K1'19,+$=,*190$

•  L,/D$6>$@A2A$0388+4$/;,&-$&0$,$;3<1$/60*$'9&:19E$=&*;$&-0*,++,.6-$
:1001+0$,-'$/,?+1$0388+4M&-0*,++,.6-$?1&-<$7,J69$,081/*0$

•  N176-0*9,.6-$896J1/*0$,91$1H81-0&:1O$1:1-$=&*;$+,9<1$
,763-*0$6>$<6:19-71-*$>3-'&-<E$0&<-&P/,-*$-6-(K1'19,+$
&-:10*71-*$,-'$/60*$0;,91$&0$91Q3&91'$>69$896J1/*$03//100$
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A New Strategy 

May 2016 

!"#"$%&'()&(*+,"+(-*($+".-"(.(/012(
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(
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Soliciting Industry Input 

Challenge Ranking Topic Area 

1 Market Value Assessment and Power Purchase Mechanisms 

2 Siting and Permitting 

3 Resource Assessment and Site Characterization 

4 Plant Technology Advancement 

5 Demonstration Projects 

6 Supply Chain, Manufacturing, and Logistics 

7 Power Performance, Reliability and Safety 

8 Test Facilities 

9 Electricity, Delivery, and Integration 

•  A/E,/"'#+34#!-+34:&93-#4/@&4.0-@#'%/#FGHH#!"#$"%&'#&-.#
!:12/:/-'&93-#$&"#4/2/&"/.#0-#I&5#FGHJ#$0'%#4/"13-"/"#.,/#
'3#()*#0-#K,25#

•  A/"13-./-'"#0./-9L/.#'%/"/#'31#8%&22/-@/"#+34#"1,440-@#
0-.,"'45#./</231:/-'#
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A National Offshore Wind Strategy 
2016 

•  Anticipated publication in mid-2016 
•  Chapter 1: Background 
•  Chapter 2: Building a Business Case for Offshore Wind 

–  NREL Studies to create a business case for offshore wind 
–  Updated Offshore Wind Resource Assessment  
–  Opportunity Spaces for Offshore Wind 
–  Potential Pathways to lower the cost of Offshore Wind 
–  Other Economic/Business Benefits of Offshore Wind 

•  Chapter 3: National Offshore Wind Strategy 
–  Identify Key Challenges Facing the Industry 
–  Establish National Objectives to Address Challenges 

•  Chapter 4: Federal Implementation of National Offshore Wind Strategy 
–  Identify how the Federal government can implement a strategy to meet the objectives 
–  Identify a 5-year and 5+year plan 
–  Establish a potential collaboration plan between DOE/DOI 

Wind Vision 
Offshore Wind Benefits: Environmental 

!"#$%&!"#$%&"'"(#&'()*+,)(&-.)&)*/'01*2)*-34&3*(&)51*12'5&6)*),-%&17&
8'*(&()941:2)*-&%5)*30'1%;&3*(&-.)&%9)5',5&1<%.10)&8'*(&6)*),-%&30)=&

Wind Vision Offshore Wind Deployment Scenarios 
Year 2020 2030 2050 
Scenario 3 GW 22 GW 86 GW 
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Wind Vision 
Offshore Wind Benefits: Economic 

 

•  Past: Implemented the 2011 Strategy 
•  Present: Getting Your Feedback  
•  Future: Carry out a new Offshore 

Wind Strategy to serve the entire 
industry 

 

Summary/Recap 
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!"#$%&'()*&
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"National Offshore Wind Strategy!Workshop 
December 10, 2015 

Department of  the Interior 
Bureau of  Ocean Energy Management 

 
James Bennett, Chief  

Office of  Renewable Energy Programs"

!""#$%&'()(

OCS Renewable Energy Program 
 
“(T)he outer Continental Shelf  is a vital national resource reserve held by 
the Federal Government for the public, which should be made available for 
expeditious and orderly development, subject to environmental 
safeguards, in a manner which is consistent with the maintenance of  
competition and other national needs” 

 Outer Continental Shelf  Lands Act (OCSLA) 

Sec 3(3) 
 

 

!  Energy Policy Act 2005 – Secretarial authority for offshore renewable energy 
!  Regulate the production, transportation, or transmission of  energy from 

sources other than oil and gas   
!  Coordinate with federal, state, and local agencies, tribal governments & 

stakeholders 
 

#"



!"!#"$#%

!%

!"

!"#$%&'(")*+&,-*+&.)/01&.)2/-$)3-#*&4&'*(3)"")3-#*&

#"

Planning and 
Analysis Leasing Site Assessment Construction and 

Operations 

4- Stage Renewable Energy Authorization Process 

•  Intergovernmental 
Task Force 

 
•  Request for 

Information (RFI)/
Call for Information & 
Nominations (Call) 

•  Area Identification  

•  Environmental 
reviews 

•  Publish leasing notices 
 
•  Issue Lease(s) 

•    Site Characterization 
 
•    Site Assessment Plan 
(SAP) 

"

•     Construction and 
Operations Plan 
(COP) 
 
•     Facility design and 
facility installation 
reports (FDR/FIR) 

•     Decommissioning  



!"!#"$#%
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BOEM’s Atlantic Outer Continental Shelf  (OCS) Activities 

Massachusetts: 3 Commercial Leases (Cape Wind Associates, DONG Energy , Offshore 
MW) 

Rhode Island/Massachusetts: 2 Commercial Leases (Deepwater Wind); ROW grant (The 
Narragansett Electric Company)  

Maryland: 2 Commercial Leases (US Wind) 

Delaware: Commercial Lease (Bluewater Wind) 

Virginia: Commercial Lease (Dominion Power); VOWTAP (DMME) 

Florida: IP Lease (FAU) 

New Jersey: Commercial lease sale held November 2015   

New York:  Area Identification 

North Carolina: Publish Proposed Sale Notice   

South Carolina: Published Call and NOI  

Georgia:  EA published April 2014; Ongoing consultations with NMFS 

Five-Year OCS Oil & Gas Leasing Draft Proposed Program 

Maine:  No Competitive Interest  

New Hampshire: Shown Interest In Offshore Development  

BOEM’s Pacific Outer Continental Shelf  (OCS) Activities 

Oregon: Research Lease Request from Oregon State 
University (PMEC-SETS: Marine Hydrokenetic) 

Oregon: Unsolicited Lease Request from 
Principle Power, Inc. (WindFloat Pacific) 

California: Increased  interest in 
offshore renewable energy development.  

Hawaii: Two Unsolicited Lease Requests from AW Hawaii 
Wind, LLC (Oahu Northwest and South Projects) 

Washington: No Competitive Interest 



!"!#"$#%
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!"#$%&"'()*+",-."'+/01)'"'/((-.+1*2".)*)3456)")*).27"
*))0'"31+8"+8)",-66-31*2"01'+.15/+1-*9"

Environmental Studies Program (ESP) 

:  ;/.<)71*2",-."=4.1*)"=4==46'>"+/.+6)'>"51.0'"

:  ?4221*2"'()@1)'",-."=-<)=)*+"(4++).*'"

:  A4''1<)"4@-/'+1@"=-*1+-.1*2"

:  ;/.<)71*2"')4B--."8451+4+'"

Information for Planning  
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Environmental Effects 

! !"#$%&'()*+#%,$-.,#"/0-1!2.3-

! 4#)"5%,(#-677'&%8+,%9-:'&-;#<#"'7(#+%-

!+<,&'+(#+%)"-6=0#&<)%,'+0-146;!63-

!  >'8+/->'8&$#-?#&,@$)%,'+-

DOE RFI Comments: 
BOEM Siting and Permitting %

! A##/-('&#-78=",$"9-)<),")="#-,+:'&()%,'+-0B)&,+*-

:&'(-7&'C#$%0-%B)%-B)<#-*'+#-:'&D)&/-0'-:)&-

! E8%-F6E-&#G8,&#(#+%0-('&#-,+",+#-D,%B-/#<#"'7#&0H-

7&#:#&&#/-0#G8#+$,+*-

! A##/-:'&-$''&/,+)%,'+-=#%D##+-I6!2J-A6KKJ-)+/-

'%B#&0-%'-/#<#"'7-$'(7&#B#+0,<#J-$'"")='&)%,<#-

('+,%'&,+*-)+/-/)%)-()+)*#(#+%--
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DOE RFI Comments: 
BOEM Resource Assessment and Site 

Characterization%
! !""#$%&'()*"#$+,#$-."+'"($/%0"$-.+(+-0"(%1+0%),$0)$
("#2-"$#"'3)4&",0$0%&"3%,"/$

!  5%&%0"#$&"0")()3)6%-+37$6")0"-.,%-+37$+,#$"-)3)6%-+3$
#+0+$"8%/0$9)($:;<=$3"+/%,6$+("+/$

! >2+3%04$)9$#+0+$,""#/$0)$?"$%&'()*"#$

Ocean Planning%

$
• @#",0%94$')0",0%+3$-),A%-0/$
0.()26.$"+(34$-))(#%,+0%),$$

• <*+32+0"$')0",0%+3$B%,#$","(64$
+("+/$

$
• C+(0%-%'+0%),$%,$D"6%),+3$
C3+,,%,6$:)#%"/$
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Ocean Planning 
Intergovernmental State Task Forces 

!"#

Pacific 
Oregon 
Hawaii 

Atlantic 
Maine 
Massachusetts 
Rhode Island 
New York 
New Jersey 
Delaware 
Maryland 
Virginia 
North Carolina 
South Carolina 
Florida 

!"#$%"&'(&)*$%+&,+$#-.&/%+%-$0$+1&
!!!"#$%&"'$()

2$+$3%45$&,+$#-.&6#'-#%0&
!!!"#$%&"'$(*+%,%!-#.%/0,%1'2)

71%1$&8*19:919$;&
!!!"#$%&"'$(*+%,%!-#.%/0,%1'2/34-4%/5647(747%8)

2$-"5%1'#.&<+('#0%19'+&
!!!"#$%&"'$(*+%'9.-4$12/:%(%.$;&%,4/<$.762/-,=/>97=%.7,%8)

Questions? 

!$#
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1 | Program Name or Ancillary Text eere.energy.gov 

Building a Business Case for Offshore Wind  

Walt Musial and Aaron Smith  
National Renewable Energy Laboratory 

December 10, 2015 

US DOE and US DOI 
2016 National Offshore Wind Strategy 

Workshop 
Hotel Palomar 

Washington, DC 20037 

!""#$%&'()(

2 | Wind and Water Power Program eere.energy.gov 

•  &'(%!"#$%&##'()#&%)*+%,%-*./(001(%*23'*+(%4567%567839+:%
7(/(673%*6%7(.*639+,06;%,%-*./+('(6351(%<1,=8(%
/+*/*350*6>%9*%6,0*6,=?%39,9(%,67%+(;5*6,=%/*=5-:%.,@(+3A%%

–  BC867,69%+(3*8+-(%56%+(;5*6,=%.,+@(93%

–  B--(/9(7%3506;%,67%+(;8=,9*+:%/+*-(33%%

–  D,+@(9%*//*+98659:%)*+%9+,6350*6%9*%*23'*+(%4567%

–  &(-'6*=*;:%/,9'4,:3%=(,756;%9*%-*./(001(%EFGH%

–  I8,60J-,0*6%*)%*9'(+%6*6KEFGH%.,+@(9%C(6(J93%%

•  D,+@(9%,--(/9,6-(%)+*.%7(-535*6%.,@(+3%.,:%=(,7%9*%
),1*+,C=(%.,+@(9%38//*+9%%

%

L85=756;%9'(%L8356(33%F,3(%



!"!#"$#%

!%

&%'()"*+),%-./01.23%450%(.36%7%'8%*8/%9:/0%81%':5/1:;</0%

!"#$%&'()*+,(-.&/.'01(2%34#'#(%+(/(5/.$(.%(6&*,(5/&*.1(((

!=$>% !=!=% !=!>% !=&=% !=&>% !=?=% !=?>% !=>=%

7(

89:;(-.&/.'01(<*==(3%+#*,'&(>%.$(%"#$%&'(<*+,(#4??=1(/+,(@/&A'.(,'@/+,(.%(
,'.'&@*+'(.$'(3%#.(='B'=(/.(<$*3$(,'?=%1@'+.(>'3%@'#(C'/#*>='(((%

-4>#*,1(&'D4*&',(C%&(
,'?=%1@'+.(
E'F0FG(H5-G(3/&>%+G(IJKL(

JIMN%

K!
-J
(O
(P
QP

IR
P
SR
N(
HN

Q
NT

U
N(
V7
W% H'D4*&',(&'B'+4'(

EKP5NXG!5NXG(PN5G(2ITPTKNL(

PB/*=/>='(&'B'+4'((
EM/&A'.(5&*3'#G(K/?/3*.1(B/=4'G(Y'@/+,G(T'<(6'+'&/Z%+L(

R'B'=*[',(K%#.(%C(N+'&01(VRK!NW(

R'B'=*[',(PB%*,',(K%#.(%C(N+'&01(VRPKNW(

-,,4@A+BA-C)%(*,D%

4 | Wind and Water Power Program eere.energy.gov 
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5 | Wind and Water Power Program eere.energy.gov 

! LACE – LCOE 
! Market Prices 
! Capacity value   
! Present and 

future cost  
! Local incentives 
! Competition 

among 
technologies 

! Local market 
barriers 

! Scenario driven 
(and sensitive) 

!  Installed 
Capacity 
(GW) 

! Generated 
Energy  
(GWH) 

!  Technical Limits 
o  Water depths less 

than 1,000 m 
o  Wind speeds 

greater than 7 m/s 
o  Ice regions less 

than 60m depth 
! Net capacity factors 

based on defined 
power curves 

!  Exclusions  (% of 
total) based on likely 
conflicts 

 

!  Areas within the 
U.S. Exclusive 
Economic Zone 
(<200 nm from 
shore) 

!  Turbine density 3 
MW/km2 based on 
typical  spacing 

!  No exclusions  

! Gross Recoverable 
Resource Potential  

!  Total Non-recoverable  
Resource Potential  
o  Upper Air Wind   
o  High Seas Wind (>200 

nm from shore)  
o  OSW Alaska 

(Stranded OSW 
resource) 

 

'()%*(+,-./(%0++(++1(23%4(.152,6,78%%

Offshore Wind 
Resource 
Potential 
(Recoverable +  
Non-recoverable; 
Not quantified) 

Gross 
Recoverable 
Resource 
Potential  
(Nameplate GW) 

Technical 
Potential 
(GW and 
GWh) 

  Deployment 
(GW and 

GWh) 

Economic 
Potential 

(GW and 
GWh) 

Reference: Philipp Beiter, Walt Musial, and Aaron Smith,  “Terminology Guideline for Offshore 
Wind Resources”, National Renewable Energy Laboratory, Publication Pending, January 2016 

10,850 GW 
1,244 GW 

3,872 TWh/yr 

6 | Wind and Water Power Program eere.energy.gov 

!9$:%*(+,-./(%0++(++1(23%;52<%=>((<+%

•  066%)?3(.%?.(?%@(3)((2%9%?2<%!99%

2?-A/?6%156(+%3,%BBC%

•  &%D;"E1!%%>,)(.%<(2+538%

•  F5153(<%3,%?31,+>G(.5/%%@,-2<?.8%

6?8(.%?3%$99H1%6?8(.%?2<%7.5<%

?//(++5@6(%+53(+%

%

Gross Recoverable Resource Potential 
  

Technical  Resource Potential  

•  BI/6-+5,2+%@?+(<%,2%<5+3?2/(%3,%

+G,.(%

•  4(/G2,6,78%J63(.+%?3%$999H1K%LM9%1"

+%

•  ',%<((>%)?3(.%?@,N(%#9H1%52%O.(?3%

F?E(+%<-(%3,%+-.P?/(%5/(%

10,850 GW 1,244 GW 
3,872 TWh/yr 

Technical resource potential provides a more realistic estimate  
of what can be developed with current technology 

  

Preliminary  
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7 | Wind and Water Power Program eere.energy.gov 

>30 meters 
539,290 
GWh/yr 

14% 

30 – 60 
meters 
771,628 
GWh/yr 

20% 60 – 700 
meters 

1,702,703 
GWh/yr 

44% 

700 to 1000 
meters 
858,752 
GWh/yr 

22% 

<3 nm 
8,280 GWh/yr 

<1% 

3 -12 nm 
121,147 GWh/yr 

3% 

12-50 nm 
1,899,368 GWh/

yr 
49% 

50-200 nm 
1,843,578 GWh/

yr 
48% 

'()*+,)-.%/(0123)(%415(+6-.%%78%9(:5*%
-+;%9,05-+)(%<31=%>*13(%

Total Technical Potential is 3,872 TWh/yr 
Technical Potential by Depth Technical Potential by Distance 

Preliminary  

8 | Wind and Water Power Program eere.energy.gov 

?(8%@A0*13(%B,+;%/(0123)(%
/(02.50%

•  C..%D,+;%3(0123)(0%)-+%7(%).-00,E(;%,+%+(D%<3-=(D13F%

•  9(E+,61+0%-3(%).-3,E(;%<13%)1+0,05(+)8%
•  G3100%:15(+6-.%,0%027H()5%51%=,+,=-.%5()*+1.1I8%
-002=:61+0J%%

•  '()*+,)-.%415(+6-.%,0%5*(%G3100%%415(+6-.%D,5*%
5()*+1.1I8%-+;%.-+;%20(%(K).20,1+%E.5(30%,+).2;(;%%%

•  C..%>5-5(0%-3(%)12+5(;%L%(K)(:5%C.-0F-%
•  M(D%)3,5(3,-%-3(%=13(%3(.(N-+5O%725%3(0123)(%,0%
;,053,725(;%;,A(3(+5.8%5*-+%5*(%!P$P%-00(00=(+5%
–  01=(%3(I,1+0%I-,+%-+;%01=(%.10(%%

J%M15(%5*-5%-33-8%;(+0,58%QR%SB"F=!T%-002=:61+%-+;%$PPU=%*27%*(,I*5%-002=:61+%=-8%
)*-+I(%D,5*%5()*+1.1I8%
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9 | Wind and Water Power Program eere.energy.gov 

'()*+,-%./01%2%'33+,450/46%)378-%9+,%
-:-84,/8%-0-,;6%;,+<4*%

=7,7%>7,86%701%?*/:/33%@-/4-,%

A7B+07:%C-0-<7D:-%E0-,;6%F7D+,74+,6%

10 | Wind and Water Power Program eere.energy.gov 

'()*+,-%./01%2%'33+,450/46%G378-%9+,%
E:-84,/8%E0-,;6%H,+<4*%

•  Nearly 2,200 TWh/yr of opportunity space in 
the offshore wind regions available by 2050 

•  Data based on EIA estimates of announced 
plant retirements and load growth 

•  Average load growth of 0.66% per year 
(CAGR) (2015-2050) 

•  Retirements until 2050 from existing  
•  nuclear   (-99%), 
•  coal   (-47%) 
•  gas/petro  (-23%) 
•  renewables  (-2%)  

5 U.S. Offshore Wind Regions 
Pacific 
Coast 

Gulf 
Coast 

South 
Atlantic 

Great 
Lakes 

North 
Atlantic 

Source: Wind Vision (2015) 

0 
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2015 2020 2025 2030 2035 2040 2045 2050 

Coal Gas/Petro Nuc Renew/Other Opportunity Space 

TW
h 

Preliminary  
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North Atlantic South Atlantic Great Lakes Gulf Coast Pacific 

U.S Region Compound Annual 
Growth Rate (%) 

Cumulative retirements 
2050 / 2015 capacity (%)  

Opportunity in 
2050 (TWh/yr) 

North Atlantic 0.08 56 270 
South Atlantic 0.84 53 540 
Great Lakes 0.35 60 640 
Gulf Coast 0.91 29 450 
Pacific 0.86 19 270 

&'()*+,-%./01*2'%3)+4%5%.66*278+)79%:6,;'%
<*2%=-';72);%=+'2(9%>2*?71%

Preliminary  

12 | Wind and Water Power Program eere.energy.gov 
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In most Regions, Technical Resource Potential exceeds the total opportunity for Electric Energy Growth 

Resource >60-m 
depth that could 

potentially be 
unlocked by ice 
resistant floating 

technology  

Preliminary  
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'()*+,-%./01%%
23'4%5-1678+0%9:;*<:=)%

14 | Wind and Water Power Program eere.energy.gov 
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15 | Wind and Water Power Program eere.energy.gov 

Analysis Indicates LCOE Reduction 
Potential is High for Fixed and Floating 
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Commerical Operations Date  

Current Wind and Water Power Technologies Office LCOE Targets 

Fixed-Bottom (Modeled; Generic Site) 

Floating (Modeled; Generic Site) 

Preliminary  
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Comparison of Resource Potential 
Assumptions from 2010 to 2015 

Gross Potential Technical Potential 
Year 2010  2015  2010 2015 

Hub Height (meters) 90 100 NA 100 

Low Wind Speed Cut-Off 
(meters/second) 

7.0 None NA 7.0 

Power Density (MW/km2) 5.0 3.0 NA 3.0 

Cut-Off Distance from 
Shore (nautical miles) 

50 200  NA >1,000 m 
excluded 

Water Depth Boundary None None NA >1,000 m 
excluded 

Surface Ice Depth Cut-Off 
(meters) 

None None NA >60 

Competing Use 
Exclusions 

None None NA 0-3 nm – 99% 
3-12 nm – 90% 

12-200 nm – 40% 
Total US Resource 

Potential (GW  TWh/yr) 
4,150 GW 10,850 GW NA 1,244 GW 

3,872 TWh/yr 
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Opportunity Space by year = Lx – O + Rx 

!  Lx = Load in year X [MWh]  

!  O = Operating capacity in 2015 [MW]  
        * Capacity Factor [%] * 8760 [h] 

!  Rx = Cumulative Retirements by year X 
[MW] 

  
* Capacity Factor [%] * 8760 [h] 

&''()*+,-*.%/'012%340)*%526,-7(,8%%

2015 
Capacity 

Projected 
Load Growth 

Retirement 
of 2015 Capacity 

Load 

Regional  
Trading 

2015 Capacity 
still in operation 

in 2050 

TW
h 

Calculation Method 

Offshore wind opportunity space in coastal regions  
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•  Active and 
recently 
completed R&D 
projects  

•  Publically funded 
projects 

•  Joint industry 
projects  

•  Private R&D 
Projects  

•  Country 

•  Funding 
organizations  

•  Funding levels 

•  Performing 
organizations 

•  Technology 

•  Project timeframe 

•  Project status 

•  Project goals and 
summary 

•  Key contacts 

Key markets in  
Europe 

Asia 
North America  

Main Categories of Technology 
 

Wind plant: turbine and plant system, nacelle, 
tower, rotor 
BOS: Substructure and foundation, Electrical 
Infrastructure, Assembly & Installation, 
Substructure & Foundation  
Operations and Maintenance  
Development: Environmental impact assessment 
resource Assessment 
Market and Cost Reduction  



Appendix	E	–	Comment	Cards	
	
	
Comment	#1	
	
Public	and	government	outreach	and	education	is	very	important	for	general	
acceptance	of	offshore	wind.	That	could	happe	now	to	lay	the	groundwork	for	future	
acceptance.	Provide	some	funding	for	grassroots	efforts	at	a	number	of	levels:	webinars,	
commercials,	regional	workshops/educational	seminars.		
	
Summary	statement	was	recorded	incorrectly.	We	DO	NOT	NEED	guidelines	to	tell	us	
where	and	when	we	should	be	using	what	data.	We	need	high	quality	data.		
	
We	do	not	need	guidelines	for	this:	
	 Exam.	 Data	set	1	for	siting	
	 	 Data	set	2	for	machine	loads	
	 	 Data	set	3	for	met	ocean	studies	
We	need:	

1) Free	stream	met	tower	to	validate	lidar	that	bounces	on	the	waves	(floating	
lidar)	OR	

2) Multiple	stationary	lidar	to	compare	floating	lidar	
3) Multiple	sites	to	verify	and	feed	wind	maps	

	
____________	
	
Comment	#2	
	
Re:	Decreasing	project	risk	through	physical	site	assessment	
	
Several	comments	were	made	on	the	need	for	geophysical,	geotechnical	and	metocean	
data,	gathering	more	of	this	data	prior	to	lease	sales	to	attract	and	help	support	
developers.	This	type	of	data	does	already	exist	along	the	east	coast,	but	it	is	not	
necessarily	easy	to	access.	Compiling	all	available	data	to	an	easily	public	accessible	
portal	would	be	beneficial.	This	way	developers	can	easily	get	available	data	to	promote	
project	planning,	and	DOE/DOI	can	have	a	better	idea	where	more	data/G&G	surveys	
are	needed,	rather	than	just	blindly	spending	money	to	acquire	more	of	this	type	of	
data.		
	
______________	
	
	
	
	



Comment	#3	
	
We	need	to	improve	education	to	the	public!	Don’t	think	DOE	is	the	body	to	do	this	but	
could	help	in	promoting	a	program.	For	example,	I’ve	been	in	this	industry	16	years	and	
still	the	issue	of	birds	is	thrown	out	as	a	major	obstacle.	No	point	in	preaching	to	the	
industry	it’s	the	public	that	needs	to	know	the	truth.	
	
________________	
	
	
Comment	#4	
	
Comment	relevant	to	breakout	session	#2:	Reducing	cost	and	ensuring	safety	through	
technology	development	
	
Area	of	research	that	would	be	of	value	is	with	respect	to	FAA	lighting	requirements.	For	
example,	radar	activated	lighting,	lenses	that	focus	light	vertically	rather	than	
horizontally.	
	
_______________	
	
	
Comment	#5	
	
Please	coordinate	data	gathered	for	risk	reduction	with	project	finance	companies	i.e.	
what	value/(aka	cost	savings)	will	they	recognize.	
	
________________	
	
	
Comment	#6	
	
Suggestion:	work	w/	Department	of	Commerce	to	identify	offshore	wind	technology	and	
components	where	US	companies	have	a	competitive	advantage.	Help	those	companies	
to	establish	facilities	in	the	US	to	supply	US	projects	AND	European	OSW	projects	to	
lower	the	risk	of	establishing	US	facilities.	US	offshore	wind	manufacturing	
demonstrates	the	benefits	of	an	OSW	industry	tangibly	and	leads	to	broad	political	
support	for	offshore	wind.	As	an	example,	the	US	leads	in	high-temp	superconductors	
which	can	be	used	in	more	efficient,	lighter	direct	drive	generators	for	OSW	turbines.	
DOE	could	support	R&D	in	this	area	and	building	a	US	manufacturing	facility	to	sell	into	
the	US	and	European	markets.	
	
________________	
	



	
Comment	#7	
	
More	effort	is	needed	in	adapting	the	offshore	wind	turbine	standards	and	
recommended	practices	(IEC	61400-3-1	fixed	bottom)	and	IEC	61400-3-2	(floating)	to	US	
conditions.	Validation	by	comparison	to	experimental	test	data	is	also	needed.	
Continuing	update	of	offshore	wind	turbines	design	standards	is	needed	as	well.	
	
_________________	
	
	
Comment	#8	
	
We	need	to	compare	offshore	wind	costs	with	new-build	traditional	energy	sources.	
	
_________________	
	
Comment	#9	
	

1) Create	a	compulsory	diligence	meeting	with	all	agencies,	stakeholders	with	
project	prior	to	public	notification	

2) Eliminate	geotech	requirement	for	floating	foundations	with	gravity	anchors	
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Credit: BRI 

Informing and Streamlining the Siting and 
Permitting Processes 
2016 DOE/DOI Offshore Wind Strategy Workshop 
December 10, 2015 
 

DOI: Jim Bennett, Joan 
Barminski 
DOE: Luke Feinberg, Greg 
Matzat 
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1.  What are the key industry and other stakeholder’s 
priorities with respect to siting and permitting to be 
addressed within the next five years? 

–  For immediate action? 
–  For long term planning? 

2. What can DOE and DOI do to achieve these 
priorities, including in cooperation with industry and 
stakeholder groups? 

Guiding Questions 
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Defining the Topic – What’s In? What’s Out? 

Topic Area 2 

Ex: Order of events 
•  G&G 
•  CVA 

Standardization and Guidance 

 

Topic Area 1 

Ex: Wind Energy Area selection process 
•  Delineation criteria, socio-

economic interests 

Leasing Process 

Linkage between lease issuance 
and PPA/offtake 
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Topic Area 3 
Outside of the Box 

What’s Out? 
•  Biological baseline data 

collection and post 
construction monitoring 

•  Agency guidance on 
requirements for biological 
data collection  

•  Environmental mitigation 
techniques and technology 

•  Wind Resource 
Characterization and G&G 
data collection 

<(&+7>%(.$H+(I$F3/0'$

DOI: Facilitating Site Access 
and Development  
1.  Focus on informing decision-

making 
a. Governmental and non-

governmental 
coordination  

b. Studies efforts 

2.  Progress in getting site 
access granted through 
leasing process  

DOE: Reducing Market Barriers 
and Educating Stakeholders 
1.  Demonstration Projects – 

exercising the permitting 
process 

2.  Public Acceptance – creating 
an informed stakeholder base 

3.  Interagency Radar Work 
 
 

What’s been done? 
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DOE Request for Information Response 
Summary 

Overall Takeaways 
•  Disconnect between lease issuance and power takeoff mechanisms 
•  Permitting process is too long and unpredictable, although it has improved 

Challenges  
•  Development costs not taken into consideration in Wind Energy Area 

identification process 
•  Multiple ocean use issues, such as interactions with fisheries, shipping, 

and Department of Defense.  
•  Little data publicly availible as a result of the DOE demonstration 

projects 
•  Aspects of the BOEM process do not line up with development timeline 

Suggested Solutions 
•  Predictable and enforceable timelines 
•  One stop shop 

Topic Area 1: Discussion Questions  

How can this part of the 
process be better informed 
and streamlined? 
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Topic Area 2: Discussion Questions 

!"#$

!%&'$"(('(()'*&$+*,$
-.+/+0&'/%1+23*4$$
-5#$!67)%((%3*$$

-3*(&/6023*4$
58'/+23*(4$9$$
:'03))%((%3*%*;$

<*=%/3*)'*&+>$+*,$
<*;%*''/%*;$?'=%'@($

!"#$%&'"(#))%

A'+('$!+>'$#/30'(($

B%*,$<*'/;C$"/'+$
D,'*2E0+23*$

?FDG-+>>$F?$*320'$$

<(&+7>%(.$H+(I$F3/0'$

How can this part of the 
process be better informed 
and streamlined? 

Topic Area 3: Discussion Questions 

Outside the Box 
Suggestions for process change 
outside of the existing regulatory 

framework 
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Discussion Questions 

1.  How can the WEA identification process be improved? 
–  Should, and if so, how can, the value propostion for OSW be accounted for in the 

WEA identification process? 
–  Are there existing datasets that BOEM can better utilize in its planning processes?  

2.  How can BOEM process be better aligned with the OSW development 
process? 

–  Linkages to offtake agreements? 
–  What is the proper order for development events? 

3.  How can pre- and post-leasing timelines be reduced and certainty 
increased, while ensuring necessary flexibility? 

4.  How do the discussed aspects of siting and permitting add to the value 
proposition for Offshore Wind Energy? 
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DOE: Alana Duerr, Aaron 
Smith (NREL) 
DOI: Annette Moore, Amy 
Stillings 
 

Credit: BRI 

Shoring up the Supply Chain 
2016 DOE/DOI Offshore Wind Strategy 
Workshop 
December 10, 2015 
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What have DOE/DOI done in this area? 
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Supply Chain Reports and Tools 
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Supply Chain Reports and Tools 
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DOE Request for Information Response  
Summary 
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•  8#=62.%&'6."#,17#.1'6.'6.@$%,1$0>10$#'6.,1#%/'2@'#%>4',1%1#'$#6."#.:.='

14#'*4##&'

Thoughts for Discussion 

!"#$%&'()$*'

•  <$#%:2.'2@'2D1%)#'%=$##7#.1,'
@2$'2D,42$#'*6./'9$2W#>1,'
K,1%1#'2$'5#/#$%&'&#"#&T'

•  X/"2>%>+'12'>4%.=#'9$2"6,62.'
2@'Y2.#,'X>1'2$'12',0992$1'
Y2.#,'X>1'*%6"#$,'

!"#$%&'+,*'

•  Z2*'H!I[H!-'>%.'9&%+'%'$2&#'
6.',099&+'>4%6.'/#"#&297#.1'
=6"#.'&6761%:2.,'

•  -.@$%,1$0>10$#[,099&+'>4%6.'
/#"#&297#.1'9$62$6:#,'@2$'
14#'6./0,1$+'

•  \0,6.#,,'>%,#'@2$'
6.@$%,1$0>10$#'%./',099&+'
>4%6.'/#"#&297#.1G'6.>&0/6.='
,10/6#,'14%1'*20&/'3#'0,#@0&'
12'14#'6./0,1$+'
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Guiding Discussion Questions 

!"  #$%&'%()'&$)'*+,-.&(/0.'1)/'2(*3(*4).'5*&$'().2)6&'&3'.-227/'
6$%*+',)8)7329)+&'38)('&$)'+):&';8)'/)%(.'&3'):2),*&)'
,)8)7329)+&<'
!" #$%&'(()*'!+)&'(,!-+.&
/" #$%&0$12&+)%(&'(,!-+.&

="  #$%&'6%+'>?@'%+,'>?A',3'&3'%6$*)8)'&$).)'2(*3(*4).B'
*+67-,*+C'*+'6332)(%43+'5*&$'*+,-.&(/'%+,'.&%1)$37,)('
C(3-2.<!

Discussion Topics 

Supply Chain Development 
 
•  How can DOE/DOI help in 

the supply chain chicken-egg 
situation for the industry?  
–  Vessels, Ports, 

Manufacturing, Safety, etc.  
–  Near term impacts v. long 

term impacts 
•  What other Federal/

Government agencies 
should be involved in supply 
chain development?  

 

Potential Studies 
 
•  Are the types of studies that 

DOE/DOI have done useful 
to the industry? How could 
they be more useful? 

•  What are the studies that 
DOE/DOI could do? 

•  Beyond reports and studies, 
how can DOE/DOI help 
educate the public/
stakeholders/decision 
makers? 
–  Workshops 
–  Organizing visits to industry 
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•  Vessels 

–  Douglas-Westwood Vessels Report (
http://energy.gov/eere/wind/downloads/assessment-vessel-requirements-us-offshore-wind-
sector)  
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–  GLGH Port Assessment (

http://energy.gov/eere/wind/downloads/wind-offshore-port-readiness)  
–  GLGH Port Assessment Tool (http://www.offshorewindportreadiness.com/Home)  
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–  GLWN Wind Energy Component Manufacturing Competitiveness (

http://energy.gov/eere/downloads/us-wind-energy-manufacturing-supply-chain-
competitiveness-analysis)  

–  Navigant Offshore Wind Manufacturing and Supply Chain Capabilities Report (
http://energy.gov/sites/prod/files/2013/12/f5/
us_offshore_wind_supply_chain_and_manufacturing_development.pdf)  

–  Douglas-Westwood and CESA  Supply Chain Development (
http://www.cesa.org/projects/accelerating-offshore-wind-owap/state-specific-offshore-wind-
supply-chain-opportunities/)  

–  Offshore Wind Technologies Market Report (
http://energy.gov/eere/wind/downloads/2012-2014-offshore-wind-market-and-economic-
analysis-reports, 
http://energy.gov/eere/wind/downloads/2014-2015-offshore-wind-technologies-market-
report)  

–  Optimized I, O&M Strategies  (http://www.nrel.gov/docs/fy13osti/57403.pdf)  
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1 | Program Name or Ancillary Text eere.energy.gov 

Decreasing Project Risk through 
Physical Site Assessment 
2016 DOE/DOI Offshore Wind Strategy Workshop 
December 10, 2015 
 

DOI: Darryl Francois, 
Jennifer Miller 
DOE: Ben Maurer, Jordan 
Dale, Walt Musial (NREL) 
!
 

Credit: BRI 

"##$%&'(!)!

What have DOE/DOI done in this area? 

•  !"#$%&'()

–  *+,#-+.)/0(1#"%)23-4)5%(#6"&%)7+8()

–  9.#+,-:);3<=5)93%.4)>+.34+,#-)3-);+?%)73&13:+-)

–  9.#+,-:);3<=5)@6#A)4%8.#AB%-')+')>=)+-4)*C)(3'%()

–  /0(1#"%)23-4)D-%":A)E'+-4+"4()+-4)F634%.3-%(G)7%'#&%+-H(%-(3,I%)=(8%&'()#J)

<%(3:-)+-4)/8%"+,#-()3-)'1%)KE)L#"?(1#8)

–  *%L)23-4)M##?)N3')

–  /0(1#"%)23-4)E%43B%-')E'+@3.3'A)E'64A)+-4)M##.)

–  O#-('"6&,#-)+-4)/8%"+,#-()!.+-)F634+-&%)
–  K84+'%4)F634%.3-%()J#")F%#81A(3&+.)P)F%#'%&1-3&+.)(3'%)&1+"+&'%"3Q+,#-)4+'+)
–  F%#81A(3&+.)P)F%#'%&1-3&+.)B%'1#4#.#:3%()('64A)R#-:#3-:S)

–  K-%T8.#4%4)/"43-+-&%()7%'1#4#.#:A)E'64A)R#-:#3-:S)

•  </D)J6-4()%T8%-4%4)(3-&%)UVWW)RXYWZ[U7S)

•  </\)+&,I%).%+(%()RW[]7)+&"%()#I%")%.%I%-)+&,I%)&#BB%"&3+.).%+(%(S)

•  F634%.3-%(^)('643%()+-4)'##.()'#)&"%+'%)+-4).%I%"+:%)@+-?+@.%)4+'+)
4%(&"3@3-:)B%'#&%+-)+-4):%#81A(3&+.)+-4):%#'%&1-3&+.)&#-43,#-()J#")

#0(1#"%)L3-4)8"#$%&'()3-)'1%)K[E[)

)
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Wind Resource Characterization & Physical  
Site Assessment 

!"#$%&'()*%+,)-$$,$$.,/+)
!

•  "#$%&'$!()*$'+*,'-!./0!('/#12-*3%+!
4!('/&'31,*3%+!5*&'!61%0%3&'0*7%8/,!
9%&%!

•  ('/#12-*3%+!4!('/&'31,*3%+!
:'&1/$/+/;*'-!5&)$2!</,;/*,;=!

•  ",'>#+/$'$!?0$*,%,3'-!
:'&1/$/+/;2!5&)$2!</,;/*,;=!
!!

•  ?@-1/0'!A*,$!5'$*B',&!5&%C*+*&2!
5&)$2!%,$!D//+!

0%/1)2,$345&,)6"'5'&+,5%7'83/)

!
•  E%8/,%+!?@-1/0'!A*,$!F'-/)03'!

:%#-!

•  G+/%8,;!H*9IF!G*'+$!J%+*$%8/,!*,!H%K'!
:*31*;%,!

•  G+/%8,;!H*9IF!L)/2!9'#+/2B',&!%&!JI!
%,$!EM!5*&'-!

•  E'N!A*,$!D//+!O*&!

•  "5!:'&P?3'%,!9%&%!6',&'0!./0!
?@-1/0'!F','N%C+'!Q,'0;2!

Decreasing Project Risk 

!539,&+)!('//%/:);)<,$%:/)
!

•  ?@-1/0'!A*,$!Q,'0;2!5&%,$%0$-!%,$!
()*$'+*,'-R!:'&/3'%,P-',-*8S'!
I-#'3&-!/.!9'-*;,!%,$!?#'0%8/,-!*,!
&1'!"5!N/0K-1/#!

!
•  6/,-&0)38/,!%,$!?#'0%8/,-!T+%,!

()*$%,3'!
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DOE Request for Information Response  
Summary   

•  !"#$%&&'(%)#%*%+,'
–  -./0%,1,'23'4#$156%723'%38'4%&18%723'29':1;<='>?2+'@#6032&2A+'
–  B2$#',@?81#,'29'C!-B'&#%,#'%$#%,'92$'>2@0'.#@26#%3'%38'DED'8%@%'

•  F0%&&#3A#,''
–  C%,#&13#'/0+,16%&'#3"1$23.#3@%&'8%@%'1,'01A0&+'"%&?%>&#G'/%$76?&%$&+'13'@0#'#%$&+'

,@%A#,'29'/$2H#6@'8#"#&2/.#3@'

–  ;#@%1&#8',1@#I,/#6156'.#@I26#%3G'A#2/0+,16%&G'%38'A#2@#60316%&'8%@%'1,'3##8#8G'

/%$76?&%$&+'13'C!-B'&#%,13A'%$#%,'
–  :%6)'29'.#@I26#%3'@2*#$,'

–  J38?,@$+'%38'53%36#'%66#/@%36#'29'$#.2@#',#3,13A'.#@I26#%3'8%@%'

–  K?%&1@+'29'/0+,16%&'%,,#,,.#3@'8%@%'3##8,'@2'>#'1./$2"#8'

•  L$2/2,#8'M2&?723,'
–  F22$813%723'>#@*##3'9#8#$%&'%A#361#,'N#OAO';!JG';!-G';!FG';!;PG',@%@#G'%38'

$#A123%&'#377#,'*1@0'$#A%$8'@2'9%"2$%>&#'/$2H#6@'8#"#&2/.#3@'62381723,'
–  <881723%&',@?81#,'13'$#,2?$6#'%,,#,,.#3@',1@#'60%$%6@#$1Q%723G'N#OAO'*138'

$#,2?$6#'%38'A#2/0+,16%&R@#60316%&P'

–  ;#/&2+'%&@#$3%7"#'@2'F:('
–  4#$156%723'%38'"%&18%723',@?81#,'29':1;<='>?2+,'

!"#$%&'()*'

•  Physical Site Assessment 
–  Geophysical and Geotechnical 

Investigations 
–  Timing, Source, Methods, and Detail of Data 
–  Design Level vs Reconnaissance Level 

Data 
•  Wind Resource Characterization  

–  Timing of Data Collection 
–  Methods and Equipment 
–  Met-Ocean Conditions (Extreme vs 

Operational) 
•  Project Planning  

–  Energy Analysis Tools and Monitoring 
–  Radar and Navigation interferences 
–  Project Milestone/Plan Requirement Timing 

•  Project Design 
–  Standards/Certification 
–  Array Placement 
–  Cables 

Bounds of Discussion 

!"#$%&'+,$*'

•  Biological Concerns  

•  Regulatory Processes 

•  Chesapeake Light Tower 

•  Policy Reform 
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Guiding Discussion Questions 

!"  #$%&'%()'&$)'*+,-.&(/0.'1)/'2(*3(*4).'5*&$'().2)6&'&3'2$/.*6%7'
.*&)'%..)..8)+&'39)('&$)'+):&';9)'/)%(.'&3'):2),*&)'
,)9)7328)+&<'
!" #$%&'(()*'!+)&'(,!-+.&
/" #$%&0$12&+)%(&'(,!-+.&

="  #$%&'6%+'>?@'%+,'>?A',3'&3'%6$*)9)'&$).)'2(*3(*4).B'
*+67-,*+C'*+'6332)(%43+'5*&$'*+,-.&(/'%+,'.&%1)$37,)('
C(3-2.<!

Discussion Topics 

•  Are the types of studies that DOE/DOI have done useful to the 
industry? How could they be more useful? 

•  What are the studies that DOE/DOI could do? 

•  How can DOE/DOI help decrease project physical risks for the 
industry?  
–  Physical Site and Wind Resource Characterization 
–  Project Planning and Design 
–  Near term impacts v. long term impacts 

•  Beyond reports and studies, how can DOE/DOI help educate the 
public/stakeholders/decision makers? 
–  Workshops 
–  Other 
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BACK UP CHEAT SHEET 

•  What is the best way to get data/increase value of lease areas and what 
types of data are needed? (e.g. LiDAR V&V, G&G, breaking waves, 
synthetic hurricane data, etc.) 

•  Please comment on the minimum requirements of Resource and G&G 
data. 

•  How to best leverage data already available (e.g. USACE, USGS, 
NWS)?  Collective data archive and portal? 

•  How to plan for hurricane tolerance/survivability? (e.g. stochastic, 
synthetic, etc.) 

•  How to best leverage private or state investment?  

•  How do BOEM physical site assessment requirements and timelines 
affect projects? 

!
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1 | Program Name or Ancillary Text eere.energy.gov 

DOE: Greg Matzat and Alana 
Duerr 
DOI: Darryl Francois and Dan 
O’Connell 
 

Credit: BRI 

Technology Development to Ensure Safe 
Design and Reduce Cost 
2016 DOE/DOI Offshore Wind Strategy Workshop 
December 10, 2015 
 

!""#$%&'()(

What have DOE/DOI done in this area? 

*+,(
•  !"#$%&"'()"(*+,(-.(/$012$(3456(

•  4.781-9&."9:(;..:%(
•  !"".#9&#$(;1/<)"$%(
•  ;$%-(=92):)&$%(
•  >?%-$7(6"')"$$/)"'(@./(5A%B./$(C)"0(D:9E./7%(

9"0(;1/<)"$%(
•  ,$7."%-/9&."(D/.F$2-%(

•  =1"0%($G8$"0$0(%)"2$(HIIJ(
•  K."L,$7."%-/9&."(=1"0)"'(MNOIP(QRMSIP(-$%-(

@92):)&$%T(
•  ,$7."%-/9&."(=1"0)"'(QMNUV(8:9""$0T(

•  P9F./(>122$%%$%(
•  W")#$/%)-?(.@(P9)"$(NXVL>29:$(Y.:-1/"W>(

,$8:.?7$"-(
•  ,$#$:.87$"-(.@(=Z>;(9"0(7.01:$%(
•  =)$:0(-$%&"'(.@(Z0#9"2$0(;1/<)"$(4."-/.:%(
•  4.78:$&."(.@(79F./(-$%-(@92):)&$%(

*+)(
•  ;$2B".:.'?(Z%%$%%7$"-(D/.'/97(Q;ZDT(

•  =9&'1$(0$%)'"(@./([.9&"'(.A%B./$(-1/<)"$%(9"0(
7../)"'(:)"$%(

•  P.".8):$(:9-$/9:(:.90(0$%)'"(
•  49<:$(%892)"'(
•  5A%B./$(%1<%-9&."(0$%)'"(%-9"09/0%(
•  ,$#$:.87$"-(.@(\9]9/0(41/#$%(@./(Z-:9"&2(C6Z%(
•  ZG)9:(8):$(29892)-?(

•  =1"0%($G8$"0$0(."(;ZD(
•  MH^N_P(@/.7(HINILHIN`(

•  3$%%."%(3$9/"$0X(
•  =)$:0(09-9("$$0%(-.(<$(2.::$2-$0()"(9(%-9"09/0)]$0(

a9?(-B9-()%(988/.8/)9-$(@./(09-9(#9:)09&."(
•  D/$%2/)8&#$(29<:$(%892)"'(2/)-$/)9()%(".-(

/$2.77$"0$0b(9"0($92B(8/.F$2-(%B.1:0(<$(
9%%$%%$0(."(9(29%$(<?(29%$(<9%)%(

•  c98%()"(4=*(9"0(ZD!(%-9"09/0%("$$0(-.(<$(d::$0(
a)-B(/$%8$2-(-.(%1<%-9&."%(

(
(
(
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DOE Request for Information Response  
Summary   

•  !"#$%&&'(%)#%*%+,'
•  -%$.#,/'0%$$1#$,'/2'23,42$#'*156'6#"#&278#5/'15'/4#'9:;:'%$#'52/'/#<452&2.1<%&='

#>1,?5.'/#<452&2.1#,'%$#'$#%6+'@2$'6#7&2+8#5/'

•  A4%&&#5.#,''
•  B1.4'-A!C'1,'/4#'01..#,/'<4%&&#5.#'
•  D15615.'/#<452&2.+',2&E?25,'@2$'9:;:'27#$%?5.'#5"1$258#5/'F4E$$1<%5#,G'6##7H

*%/#$I'

•  J$272,#6';2&E?25,'
•  K661?25%&'$#,#%$<4'15',E0,/$E</E$#,'FL2%?5.'%56'M>#6IG'15,/%&&%?25'/#<452&2.+'
%56'8#/4262&2.1#,G'%56'!NO'

•  -#"#$%.#'<E$$#5/'6#825,/$%?25'7$2P#</,'@2$'@2&&2*H25'$#,#%$<4'%56',/%56%$6,'

6#"#&278#5/G'%56'@E56'%661?25%&'6#825,/$%?25'7$2P#</,'

•  C,/%0&1,4'7%$/5#$,417,Q)52*&#6.#'/$%5,@#$'7$2.$%8,'*1/4'CE$27#%5'7E0&1<'%56'

7$1"%/#'15,?/E?25,'/2'&#"#$%.#')52*&#6.#'

Guiding Discussion Questions 

!"  #$%&'%()'&$)'*+,-.&(/0.'1)/'2(*3(*4).'5*&$'().2)6&'&3'
&)6$+3738/',)9)732:)+&'39)('&$)'+);&'<9)'/)%(.'&3');2),*&)'
,)9)732:)+&='
!" #$%&'(()*'!+)&'(,!-+.&
/" #$%&0$12&+)%(&'(,!-+.&

>"  #$%&'6%+'?@A'%+,'?@B',3'&3'%6$*)9)'&$).)'2(*3(*4).C'
*+67-,*+8'*+'6332)(%43+'5*&$'*+,-.&(/'%+,'.&%1)$37,)('
8(3-2.='
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Thoughts for Discussion 

!"#$%&'()$*'

•  !"##"$%&'(#)*+,-'(%.!"#$%&'(
)*(+",(!)**-.(/"0%&/%

•  01)"%2##"##3"()4%15"5%
3")',"6(4%7"'89:#1,6$4%
7"')",9(1,6$%#1)"%6##"##3"()%
#)+;1"#4%;6)64%#+*<":#%
.1,2$,03%&'(1,3%'&(4%35(
+"$#)'"(6".3%20-(!%+,(
733,338,&+/%

!"#$%&'+,*'

•  =",9('$'7:%2;<6(,"3"()#%)'%
>";+,"%&'#)#%

•  >"#"6*,94%;"<"$'83"()4%6(;%
;"3'(#)*6-'(%'?%)",9('$'71"#%
?*'3%?'+(;6-'(#%)'%@$6;"#%

•  !"##"$%=",9('$'7:%
•  A(#)6$$6-'(%3")9';'$'71"#B
)",9('$'7:%

•  C"#17(%)''$#%
•  ="#)%?6,1$1-"#%
•  0)6(;6*;#%

Discussion Topics 

•  -,./&$0/,$&'+,'$"/',/1$'2./'3/#4&'5(4',/#46$/40'+00/7+#$/'
+08#9$'.:';(,<6$/40='<#0/'9"#,<+,<'&(;)>(,&'
•  D"6*E)"*3%F%36(+?6,)+*1(7B?6@*1,6-'(%138*'<"3"()#4%138*'<";%
1(#)6$$6-'(%3")9';#4%9+**1,6("%;"#17(%#)6(;6*;#%%

•  G'(7E)"*3%F%H'6-(7%)",9('$'71"#4%IJKLM%)+*@1("#4%#:#)"3%*"#1$1"(,:4%
"N8'*-(7%8'O"*%.P!C&4%"$131(6-(7%#+@#)6-'(#4%Q#',R")E6)E#"6S4%"),5/%

•  ?#@(4'$/9",(;(<3'9(&$'74+./4&'#,7'"(A'$('4/7)9/'$"/'9(&$&'
•  A(#)6$$6-'(%)",9('$'7:%
•  A(#)6$$6-'(%3")9';#%

•  B/&$'A#3&'$('/,&)4/'$/9",(;(<3'7/./;(80/,$'&)99/&&'
•  T*'6;%<5%#8",1U,%?+(;1(7%'88'*)+(1-"#%
•  G6*7"%6O6*;#%<%#36$$%1(,*"3"()6$%?+(;1(7%
•  &'(#'*-6V%A(,+@6)'*#V%
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1 | Program Name or Ancillary Text eere.energy.gov 

Credit: BRI 

Environmental Solutions from Development 
through Operations 
2016 DOE/DOI Offshore Wind Strategy Workshop 
December 10, 2015 
 

!"#$%%&'()*++*%&,-'./%%
%&0-1%2,0340.%

!"5$%6,(*+1.%2-,7.890-0('.,/%
%:;<*%=*'.>*-?%

 

@AA*.B'C%6%

!"  #$%&'%()'&$)'*)+',-./0&(+'%-.'1&$)('0&%*)$12.)(30'
4(,1(,5)0'6,&$'()04)7&'&1'8,1219,7%2')-:,(1-;)-&%2'
,00/)0'1:)('&$)'-)<&'=:)'+)%(0'&1')<4).,&)'
.):)214;)-&>'
•  For immediate action? 
•  For long term planning? 

?"  #$%&'7%-'@AB'%-.'@AC'.1'&1'%7$,):)'&$)0)'4(,1(,5)0D'
,-72/.,-9',-'7114)(%51-'6,&$',-./0&(+'%-.'
0&%*)$12.)('9(1/40>!

Guiding Questions 
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What’s In? 
1.  Biological and socio-

economic baseline data 
collection and post-
construction monitoring 

2.  Agency guidance on 
requirements for biological 
data collection  

3.  Environmental monitoring 
and mitigation techniques 
and technology 

4.  Monitoring of impact-
producing factors that 
might affect biota (e.g., 
construction noise) 

What’s Out? 

1.  Regulatory and permitting 
process 

2.  Marine spatial planning 

3.  Geotechnical and 
geophysical analysis 

4.  Physical resource 
assessments (e.g., wind 
energy potential) 

Defining the Topic 

DOI: Informing the Process 
Collection of baseline data for marine 
mammals, turtles, birds 
1.  Telemetry work for species of 

interest - terns, seaducks, fish, 
bats 

2.  Specific issues - EMF, chemical 
spills, acoustics 

3.  Guidelines for surveys 
~$30M invested since 2010 

DOE: Fostering Sustainable 
Development 
1.  Data Collection and 

Experimentation 
2.  Monitoring and Mitigation 

Technologies and Techniques 
3.  Data Aggregation and 

Dissemination 
~$8M invested since 2011 
Notable accomplishments: 
•  Baseline Assessment of Mid-Atlantic 
•  Tethys Database 
•  WREN  

 

What’s been done? 

Credit: G. Breese, USFWS 
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Challenges  
•  Lack of data available to support environmental review 
•  Complying with endangered species regulations and 

restrictions 
•  Biological data requirements should be proportional to 

project risks 

Solutions 
•  Continued funding of baseline assessments 
•  Specific studies addressing impacts to endangered 

species; North Atlantic Right Whale; adoption of 
voluntary agreements for mitigating impacts 

DOE Request for Information 
Response Summary     

•  What are the largest environmental data 
and monitoring needs that the industry/
regulators face?  

•  Are these broad enough in scope that 
government-sponsored efforts would help 
fill these gaps? 

Question for Discussion 
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•  What is needed to retire risk for specific 
environmental questions? 

•  Is there a need for post-construction data 
collection guidance? 

•  Are there critical gaps in current tools to 
collect data or minimize impact? 

Question for Discussion 

1.  What are the largest environmental data and monitoring needs that 
the industry/regulators face?  Are these broad enough in scope 
that government-sponsored efforts would help fill these gaps? 

2.  What is needed to retire risk for specific environmental questions? 
–  Standardization of data collection?  Additional data?  
–  Are the recommended protocols for data collection developed since the 

last strategy effective or is more guidance needed here?  Is there a need 
for post-construction data collection guidance? 

–  Are there critical gaps in current tools to collect data or minimize impact  
that impede ability to gather  data or address impacts in a cost-effective 
manner?    If so, for what issues? 

3.  How do we right-size post construction monitoring/mitigation 
requirements?   

4.  How do the discussed environmental solutions add to the value 
proposition for Offshore Wind Energy? 

Questions for Discussion 
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1 | Program Name or Ancillary Text eere.energy.gov 

Quantifying Electric System Impacts 
2016 DOE/DOI Offshore Wind Strategy Workshop 
December 10, 2015 
 

DOE: Ben Maurer, Charlton 
Clark, Aaron Smith (NREL)  
DOI: Douglas Boren 
!
 

Credit: BRI 

"##$%&'(!)!

What have DOE/DOI done in this area? 

•  !"#$%&'()
–  *+,-.)/)*0('%"1)+213),1'%4"05#1)013)-"01(62((2#1).'738)
–  9:+*;,.)/)905#10<):=(>#"%)+213)*1%"48);"23),1'%"&#11%&5#1).'738)
–  ;"%0')?0@%():=(>#"%)+213A)B5<2'8)013)C%42#10<),1'%4"05#1).'738)
–  ;"%0')?0@%()D%(')!"0&5&%()C%E#"')
–  F:+,F.)/)F0"#<210):=(>#"%)+213),1'%4"05#1)F0(%).'738)
–  GH:+,-)/)G23IH'<015&):=(>#"%)+213),1'%"&#11%&5#1)013)-"01(62((2#1)
–  C%1%J0K<%)*<%&'"2&)L7'7"%().'738)
–  F!BF)C%1%J0K<%)!#"M#<2#).'0130"3()F0<&7<0'#"),1E7').'738)NOCHL-P)
–  O:*):Q&%)#R)*<%&'"2&2'8)STOF)+#"@(>#E)

•  .'732%()013)'##<()&"%0'%)0)R#71305#10<)K#38)#R)@1#J<%34%)'>0')23%15R8U)
&0E'7"%U)013)#")V7015R8)'>%)%<%&'"2&)(8('%6)K%1%W'()#R)#=(>#"%)J213)
E"#$%&'()21)'>%)BX.X)
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Specific Prior Work 

!"#$%"&'()*+$%"&,-"."/+01,
23."%4+$%,5$6)&+%*,

23"7.&)48,
•  !"#$%&"'"(#%
•  )*#*+,-.*%/.*012"0%34142*'%
•  5675%)*#*+,-.*%6(28(."(%91,#$,2$'%

5,.04.,1(2%:#;41%914$<%=>)?3@A%

•  )*;(21'%0(#'"$*2%'0*#,2"('%+"1B%B"CB%
(D'B(2*%+"#$%;*#*12,E(#%

•  62(F"$*'%%G4,#E1,EF*%"#'"CB1%"#1(%
"H;,01'I%*.*012"0"1<%;2"0*'J%0,2-(#%
*H"''"(#'J%+,1*2%',F"#C'J%,F("$*$%
B*,.1BJ%K(-'L*0(#M%$*F*.(;H*#1%%

•  :H;(21,#1%1((.%N(2%0(HH4#"0,E#C%
N*,'"-"."1<%,#$%-*#*O1'%(N%.,2C*P'0,.*%
$*;.(<H*#1%1(%'1,Q*B(.$*2'%

!"#$%"&'()*+$%"&'90"0),
:%0);/$%%)/#$%,90<6+)4,

23"7.&)48,
•  R,E(#,.%=RS!/T:9A%
•  /,'1*2#%:#1*20(##*0E(#%=/!:@9A%
•  U"$P?1.,#E0%=U?S!:@A%
•  5,2(."#,%=5S!:59A%
•  T2*,1%V,Q*'%=TVS!I%7):9A%
%
•  3(04'%(#%*.*012"0%P'*01(2%"H;,01'%(N%

"#1*C2,E#C%(D'B(2*%+"#$%;(+*2I%
•  3(04'%(#%';*0"O0%'0*#,2"('W%0(#'"$*2'%.(0,.%0(#$"E(#'%
•  :#N2,'1240142*%2*G4"2*H*#1'%,#$%0('1%
•  S;*2,-"."1<%"H;,01'%=*MCMJ%0,;,0"1<%F,.4*J%2*'*2F*%

2*G4"2*H*#1'J%H,2C"#,.%;2"0*%"H;,01A%

•  5,'*%'14$"*'%;2(F"$*%1*H;.,1*%N(2%B(+%1(%
0(#$401%"#1*C2,E(#%'14$"*'%"#%,#<%2*C"(#M%

•  /D*0EF*%1(%'4;;(21%0(HH4#"0,E(#'%+"1B%
2*C4.,1(2'%%,#$%4E."E*'%

DOE Request for Information Response  
Summary 

•  SF*2,..%@,Q*,+,<'%
–  X2(,$%"#$4'12<%"#1*2*'1%"#%-*Y*2%4#$*2'1,#$"#C%1B*%-*#*O1'%,#$%;('"EF*%

*Z1*2#,."E*'%(N%(D'B(2*%+"#$%
–  :#1*2*'1%"#%;.,##"#C%,#$L(2%$*'"C#"#C%(D'B(2*%12,#'H"''"(#%#*1+(2Q'%

•  5B,..*#C*'%%
–  /0(#(H"0J%C*(C2,;B"0,.%=#*,2%.(,$%0*#1*2'A%,#$%*#F"2(#H*#1,.%=2*$40*$%T[TA%

-*#*O1'%(N%"#1*C2,E#C%(D'B(2*%+"#$%"#1(%1B*%C2"$%,2*%#(1%+*..%4#$*2'1(($%,#$%
0(HH4#"0,1*$M%

–  @2,#'H"''"(#%;.,##"#C%1(%H,#,C*%H4.E;.*%(D'B(2*%+"#$%N,2H'\%F,2",-"."1<%%
–  :#0(#'"'1*#0"*'%(N%*#*2C<%;(."0"*'%,02(''%K42"'$"0E(#'%
–  /Z"'E#C%;(."0"*'%,2*%#(1%#*0*'',2".<%N,F(2,-.*%1(%"#1*2#,.P2,1*P(NP2*142#P$2"F*#%

"#F*'1(2'%=,'%(;;('*$%1(%F*#142*%0,;"1,.A%

•  62(;('*$%9(.4E(#'%
–  5(#$401%5X?%N(04'"#C%(#%O#,#0",.%-*#*O1'%(N%S9!%,#$%;('"EF*%*Z1*2#,."E*'J%

;,2E04.,2.<%,'%"1%2*.,1*'%1(%"#$"F"$4,.%'1,1*'%
–  U4.E'1,1*%"#"E,EF*'%1(%0((2$"#,1*%H,2Q*1%$*F*.(;H*#1%,0EF"E*'%,#$%*Z;,#$%

(F*2,..%(D'B(2*%+"#$%,00*''%1(%H,2Q*1'%
–  94;;(21%'14$<%N(2%"$*#EN<"#C%;(1*#E,.%"#1*20(##*0E(#%.(0,E(#'%



2/26/16 

3 

Bounds of Discussion 

!"#$%&'()$*'

•  !"#$%&'&()*+,-.%#"/"%0*
•  !"##$%&'()%**0$"*1/2.#03*
•  4&5"6*476#$.3"*8"#$.%93/3*
•  4&'9#)*:";&6/*
•  <.290.'*<&30*:",7#=&%*

!"#$%&'+,*'

•  >&5*?@AB?@1*#.%*2'.)*.*6&'"*
9%*C7.%=;)9%(*&6*#.20769%(*
"'"#069#*3)30"/*D"%"E03*(9-"%*
'9/90.=&%3*

•  F7.%=E#.=&%*269&69="3*;&6*
9%,7306)*

•  ?93#7339&%*&;G*
•  1%0"6#&%%"#=&%*
•  !6.%3/9339&%*
•  <.2.#90)*H.'7"*
•  <&%("3=&%*:"'9";*
•  :"39'9"%#)*
•  I69,*J'"K9D9'90)*
•  A0#L*

Guiding Discussion Questions 

!"  #$%&'%()'&$)'*+,-.&(/0.'1)/'2(*3(*4).'5*&$'().2)6&'&3'
7-%+48/*+9'):)6&(*6'./.&);'<)+)=&.'3>)('&$)'+)?&'=>)'/)%(.'&3'
)?2),*&)',)>):32;)+&@'
(+ ,"-.&##/0&(1/.&#2('13.
4+ ,"-.5"%*.1/-#.&#2('13.

A"  #$%&'6%+'BCD'%+,'BCE',3'&3'%6$*)>)'&$).)'2(*3(*4).F'
*+6:-,*+9'*+'6332)(%43+'5*&$'*+,-.&(/'%+,'.&%1)$3:,)('
9(3-2.@*
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Scope of Discussion Topics 

•  Are the types of studies that DOE/DOI have done useful to the 
industry? How could they be more useful? 

•  What are the studies that DOE/DOI could do? 

•  How can DOE/DOI help to capture and potentially monetize the 
benefits and positive externalities of offshore wind?  
–  Capacity value, congestion, diversity, load access, and price 

suppression, etc. 
–  Near term impacts v. long term impacts 

•  Beyond reports and studies, how can DOE/DOI help educate the 
public/stakeholders/decision makers? 
–  Workshops 
–  Other 

Detailed Discussion Topics 

•  What are the key electric sector impacts (+/- externalities) of integrating 
large amounts of OSW into the U.S. Power Grid? Is the current list (slide 
5) inclusive? Which are most important? 

•  Which of these impacts are not valued appropriately in electricity 
markets?  

•  Are there differences between how these impacts are valued between 
ISOs? 

•  How can Federal Agencies support efforts to ensure that these impacts 
are valued by markets and can be monetized? How do we treat diversity 
between ISOs?(draw from slides 3 & 5 to break out into individual 
categories) 

•  Where are the strategic gaps in the DOE and DOI portfolios? 



2/26/16 

5 

Wind Vision Report (2015) Benefits and  
Externalities 
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1 | Program Name or Ancillary Text eere.energy.gov 

Communicating the Benefits and 
Creating Power Purchase Mechanisms 
2016 DOE/DOI Offshore Wind Strategy Workshop 
December 10, 2015 
 

!"#$%&'()*(+%,-../0%
!"1$%20/)%3*45*4%
 

Credit: BRI 

&../67(8%9%

DOE Request for Information Response  
Summary   

:;%<=*++/6)/%#67/6>?/7$%
%

!"#$%&'"(')*+,$-./#+0$&1/+$)2+
3-/$4)*+567/-+51-8($"/+

,/8($)'"9"+
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Guiding Discussion Questions 

!"  #$%&'%()'&$)'*+,-.&(/0.'1)/'2(*3(*4).'5*&$'().2)6&'&3'235)('
2-(6$%.)'7)6$%+*.7.'38)('&$)'+)9&':8)'/)%(.'&3')92),*&)'
,)8);327)+&<'
!" #$%&'(()*'!+)&'(,!-+.&
/" #$%&0$12&+)%(&'(,!-+.&

="  #$%&'6%+'>?@'%+,'>?A',3'&3'%6$*)8)'&$).)'2(*3(*4).B'
*+6;-,*+C'*+'6332)(%43+'5*&$'*+,-.&(/'%+,'.&%1)$3;,)('
C(3-2.<!

Defining the Topic 

!"#$%&'()$*'

•  "#$%&#$!
•  '()(*+,!-*./0*(1(23!
•  4.+2!50+*+23((6!

!"#$%&'+,*'

•  7(829:;(!*(6.0*/(6!3.!<(,-!
=6(,,>!3<(!?(2(836!.@!.A6<.*(!
B92)C!
•  $+-+/93D!1+*E(36!
•  4./+:.2+,!F+*592+,!"*9/925!
•  G2;9*.21(23+,!?(2(836!

•  H.*E6<.-6!+2)%.*!3*9-6!@.*!
I3+3(J!0:,93D!/.119669.26!+2)!
0:,9:(6!

•  F.)(,6J!<(+3!1+-6J!K"I!
/+,/0,+3.*6!

•  I30)9(6!.2!-.3(2:+,!;+,0(!
+))(*6J!9L(L!63.*+5(!

•  =M03N.@N3<(NO.P>!&)(+6!
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Discussion Topics 

•  !"#$%&$'()*&%#+*%+*,')+*(-%
•  !"#"$%&'()"*+,&-(
•  ./$"0/1"2(3"*4%1"2(5*%$%14(
•  617%*/1),1&"2(8,1,9&-(

•  .*/0)12*%+*3*+*04*&%56%7#180#9%:#5&%8+%8$"*+&%
•  ;*<)80#9%=9*4$+)4%>8?*+%@#+A*$&BCDE%5*0*/$&%2&F%D$#$*%5*0*/$&%2&F%
984#9%5*0*/$&%
•  3:20#2'%14(,;,$&-(
•  <*%=(*,2%"8%2%&'(

•  G'0()0<%EHH8+$'0)1*&%
•  >?6(@&"&,(61,*4'(5*/4*")(A:1=%14(?##/*&:1%&'(B/*(@&"&,(61,*4'(52"11%14C(3:20D@&"&,E
F,4%/1"2(!/22"8/*"0/1(

•  ;8#(I#H%38+%4+*#10<%8J&"8+*%?)0(%#0(%+*0*?#59*%*0*+<6%H89)4)*&%
•  E'$+*#4"%#0(%=('4#180%

•  G/*+-H/#-(
•  >?6(G%1=(61,*4'(F,4%/1"2(F,-/:*$,(!,1&,*-(
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