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U\! A California oil spill resulted in restored habitat in New Zealand to 

compensate for a migratory bird species injured by the spill [24].!
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LMMN! "2"O! P! "M2N! PQ2O! L#2"! ""Q2Q! "#P2R!
LMM#! "2MR! #! "M2N! #S2S! L#2"! "Q"2P! LPM2L!
LMMQ! "2M#! L! "M2N! LL2O! L#2"! NN2N! QQ2Q!
LMMS! "2MO! R! "M2N! RQ2O! L#2"! LPL2O! OOR2#!
LMMR! "2MM! N! "M2N! NL2N! L#2"! "OM2Q! "SO2L!
LM"M! M2RQ! N! "M2N! N"2M! L#2"! "L#2R! "QQ2S!
LM""! M2RP! N! "M2N! PR2N! L#2"! "LO2L! "QL2Q!
LM"L! M2RL! N! "M2N! PS2M! L#2"! ""R2#! "#Q2#!
LM"O! M2SR! N! "M2N! P#2#! L#2"! ""#2"! "#L2S!
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LM"N! M2SP! O! "M2N! L#2P! L#2"! #N2Q! RL2M!
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A,/&6!/,!LMLQ!=#T>! "M"! ! "UM#M!=S#">! ! LULQN!="UN#Q>! *%**,#(-%'-.+#
a Discount factor formula in Appendix C; base year is 2009. Figures in Columns D and F are discounted to the year of collision and year of birth, respectively. 
Total impacts in Columns E and G are discounted to the base year of the analysis (2009). Calculations shown in Appendices. Totals differ due to rounding!
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! 3,'<-6&&! &**-<7/),.! B77%.5)9!;! CFAG;G(! B77%.5)9!C! DFAG;G0! EFCHD!

"#I"!=I>! #2J"! #2#I! I#2K! #2I#! "L2I! #2"M! !"#$%

"#IN!=">! #2OJ! #2#I! I#2K! #2#J! "L2I! #2"N! !"##%

"#IM!=N>! #2OL! #2#I! I#2K! #2#J! "L2I! #2"N! !"#&%

"#IK!=M>! #2OM! #2#I! I#2K! #2#J! "L2I! #2""! !"#'%

"#IL!=K>! #2OI! #2#I! I#2K! #2#J! "L2I! #2"I! !"#!%

222! 222! 222! 222! 222! 222! 222! 222!

"#NP!="K>! #2MM! #2#I! I#2K! #2#K! "L2I! #2II! !"'(%

222! 222! 222! 222! 222! 222! 222! 222!

"II"!=I##>! #2#K! #2#I! I#2K! #2##! "L2I! #2#I! !"!&%

E87,/Q%/)+&6!/,/&6!,4%'!"K!8'*!/,!"#NP!&/!NR!=/,/&6*!&/!LR>! I2PP!!=2JJ>! ! M2M#!!="2NM>! L2IP!!=N2NN>!

E87,/Q%/)+&6!/,/&6!,4%'!I##!8'*!/,!"II"!&/!NR!=/,/&6*!&/!LR>! N2IN!!=I2"L>! ! P2O#!!="2JJ>! I#2JN!!=M2"K>!
a The formula for the discount factor is 1/[(1+r)current yr - base year], where r is assumed to be 3 (or 6) percent and the base year is 2009.  
The year 2037 represents 25 years from beginning of project; year 2112 represents 100 year project life. 
Columns D and F are discounted to the year of electrocution and year of birth, respectively. Total impacts in Columns E and G are 
discounted to the base year of the analysis (2009). Totals may differ slightly due to rounding 
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!

#$"$% &'()!*+,-.!&/01(!2(3'+-0'4+5!678+9!:,/8!43!(5+,;8<7=!
&/0145;!-(3'+-0'4+5!-(>(-3! '+! '8(!)-+/(33!+>!?('(-:4545;!8+9!:,/8!

/+:)(530'4+5! 43! -(@,4-(?! '+! (53,-(! '8(! ),A14/! 43! 0?(@,0'(1B!
/+:)(530'(?! >+-! '8(! 1+33! +>! 0! -(3+,-/($! C@,4D01(5/B! 0501B343! 033(-'3!
'80'!4'!43!0!>,5/'4+5!+>.!6#=!'8(!34E(!+>!'8(!(5D4-+5:(5'01!?0:0;(!05?!6"=!
'8(! )(-! ,54'! (5D4-+5:(5'01! ;0453! >-+:! -(3'+-0'4+5$! F+! (53,-(!
7(@,4D01(5/(7!?4D4?(!'+'01!?(A4'3!AB!)(-!,54'!/-(?4'3$!!
G4D(5! 8B)+'8('4/01! 5,:A(-3! 45! F0A1(3! HIJ! 05?! HI%! 6?43/+,5'(?! 0'!

'8-((! )(-/(5'=K! 0))-+L4:0'(1B! #MN! ,'414'B! )+1(3! 6#KOO%P#N$OJ=! 9+,1?!
5((?! '+!A(! -('-+>4''(?K! 033,:45;!?0:0;(3! >-+:! '8(! ',-A45(3! 103'!,5'41!
"N#M! 05?! (5D4-+5:(5'01! ;0453! >-+:! -('-+>4''45;! 103'! 0! >,11! #NN! B(0-3$!
Q1'(-50'4D(1BK! 4>! ?0:0;(3! 103'!,5'41!"N"R!A,'! (5D4-+5:(5'01! ;0453! 103'!
"S!B(0-3K!'8(5!-('-+>4''45;!S%N!,'414'B!)+1(3!6JKJJTPT$#R=!9+,1?!)-+D4?(!
(5+,;8!3/01(?!/+:)(530'4+5!'+!+>>3('!?(A4'3!6033,:45;!0!TU!?43/+,5'!
-0'(K! 3/01(?! /+:)(530'4+5! :0B! -05;(! >-+:! JTN! '+! RJN! )+1(3=$!
H:)+-'05'1BK!(D(5!94'8!0/',01!?0'0K!'8(!3/01(?!0:+,5'!+>!/+:)(530'4+5!
43!05!0))-+L4:0'4+5!05?!+51B!03!-(140A1(!03!'8(!?0'0!,5?(-1B45;!4'$!!
H>! '8(! -(3'+-0'4+5!)-+V(/'! 43!?(10B(?! II! 4$($K! )-+V(/'!A(5(>4'3! -(014E(?!

>,-'8(-!45'+!'8(!>,',-(!II!'8(5!'8(!)(-!,54'!/-(?4'!?(/145(3K!984/8!:(053!
(D(5!:+-(!/+:)(530'4+5!43!-(@,4-(?!'+!+>>3('!?(A4'3$!F8,3K!?43/+,5'45;!
)-+D4?(3! 05! 45/(5'4D(! >+-! '8+3(! /0,345;! (5D4-+5:(5'01! ?0:0;(! '+!
)-+D4?(!'4:(1B!/+:)(530'4+5$"N!W+'(!013+!'80'!1+5;I103'45;!-(3'+-0'4+5!
)-+V(/'3! 6#NN! B(0-3! +>! ;045! D(-3,3! "S! B(0-3=! -(3,1'! 45! 10-;(-! )(-! ,54'!
/-(?4'3! 05?! '8(-(>+-(! 1(33! /+:)(530'4+5$! F8,3K! 4'! 43! 45! '8(! 45'(-(3'! +>!
'8+3(! 98+! /0,3(! (5D4-+5:(5'01! ?0:0;(! '+! (53,-(! 1+5;I103'45;!
-(3'+-0'4+5!)-+V(/'3$!!
!"#$%&'$(%)* +%#$#* ,* -%#$* ").(&%)/")$'-* .'-0"$! F8(! /+3'3!

033+/40'(?! 94'8! -('-+>4''45;! :0B! 45/1,?(! 6#=! '8(! /+3'! +>! 033(33:(5'!
6?0'0! /+11(/'4+5! 05?! (@,4D01(5/B! 0501B343! -()+-'=! 05?! 6"=! '8(! /+3'! +>!
-(3'+-0'4+5!6:0'(-4013!05?!10A+-K!>,',-(!:+54'+-45;!05?!-()+-'45;K!('/=$!
F8(! >+11+945;! @,(3'4+5! 0-43(3.! &8+,1?! '+'01! )-+V(/'! /+3'3! A(! 5('! +>!
)+334A1(! /+3'! 30D45;3! '+! ,'414'4(3! ?,(! '+! >(9(-! A4-?I-(10'(?! )+9(-!
+,'0;(3<!H!:0X(!'8(!033,:)'4+5!'80'!,'414'4(3!D+1,5'0-41B!45D(3'!45!3+:(!
0:+,5'! +>! :4'4;0'4+5! ,5'41! '8(! :0-;4501! /+3'! (@,013! '8(! :0-;4501!
A(5(>4'! '8(B! -(/(4D(! 6>(9(-! /+3'1B! +,'0;(3=$! F8(! >0/'! '80'! '8(! Y(-5!
Z+5D(5'4+5! 803! -(@,(3'(?! >,-'8(-! 45D(3':(5'! 4:)14(3! '80'! 3+/4('B!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"N! Q3! -(4'(-0'(?! 45! '8(! /+5/1,34+5K! '8(! )-4:0-B! +AV(/'4D(! 43! '+! 0D+4?! 05?! :454:4E(!
?0:0;([!/+:)(530'4+5!43!'8(!'84-?!+)'4+5$!
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#$%&%$'! (%''! )*$+! ,-$./(*.0! .1/2! 31/.! 4.*(*.*%'! 5-2'*+%$! .-! )%!
%5-2-,*5/((0! -#.*,/(6! 714'8! 9! /''4,%! .1/.! .1%! 5-'.! .-! '-5*%.0! -&! .1%!
$%'.-$/.*-2! #$-:%5.! ;/*2'! *'! .1%! /++*.*-2/(! %<#%2+*.4$%'! $%=4%'.%+! )0!
.1%! >%$2! ?-2@%2.*-28! -@%$! /2+! /)-@%! 31/.! .1%! 4.*(*.*%'! 3-4(+! 1/@%!
*2@%'.%+!*2+%#%2+%2.(06!714'8!.1%!5-'.!-&!5-,#%2'/.*-2!5$%+*.'!.-!3*2+!
#-3%$! +%@%(-#%$'! +%#%2+'! -2! .1%! 54$$%2.! /2+! #$-:%5.%+! (%@%(! -&!
$%.$-&*..*2;!*2@%'.,%2.!*2!/!;*@%2!/$%/6!
7-! %'.*,/.%! 5-'.'! &-$! .1%! #$-:%5.8! 9! $%@*%3%+! .1%! (*.%$/.4$%! /2+!

5-2./5.%+! 4.*(*.*%'8! )4.! *2&-$,/.*-2! 3/'! '#/$'%! A/2+! *21%$%2.(0! '*.%B
'#%5*&*5C6!>*$+D*&%!92.%$2/.*-2/(!E42;/$0!%'.*,/.%'!"8FGG!H4$-!A"G8IGG!
JKLC!#%$!M,!-&!"G!MN!3*$%!*2'4(/.%+!/2+!FO8GGG!H4$-!AFP"8GGG!JKLC!
#%$!M,!-&!42+%$;$-42+!5/)(*2;!QIIR6!S4'.$*/!%'.*,/.%'!TG8GGG!H4$-!#%$!
M,!-&!"G!MN!3*$%!42+%$;$-42+!5/)(*2;!QU"R6!!
71%'%!&*;4$%'!#$-@*+%!/2!*2+*5/.*-2!-&!.1%!5-'.'!.1/.!V./.M$/&.!,*;1.!

&/5%! *&! .1%0! #4$'4%! 5-,#%2'/.*-2! 5$%+*.'! )/'%+! -2! #-3%$! (*2%!
$%.$-&*..*2;6! 71%! &*2/(! 5-'.! -&! /! $%'.-$/.*-2! #$-:%5.! 42+%$./M%2! )0!
V./.M$/&.!,/0!#$-@*+%!'-,%!*2&-$,/.*-2!/)-4.!.1%!@/(4%!'-5*%.0!#(/5%'!
-2! .1%! (-''! -&! '%/! %/;(%'8! %@%2! .1-4;1! *.! *'! 2-.! /! &4((0B/##$-#$*/.%!
3%(&/$%!,%/'4$%!-&!@/(4%6!W-$!%</,#(%8!%5-2-,*'.'!2-.%!.1/.!.1%!@/(4%!
-&! %2@*$-2,%2./(!+/,/;%! '1-4(+!)%!)/'%+!-2! '-5*%.0X'!3*((*2;2%''! .-!
#/0!.-!/@-*+!/!#-$.*-2"P!-&!.1%!%<.%$2/(!5-'.'!-&!3*2+!#-3%$!#$-+45.*-2!
A%6;68! *,#/5.'! .1/.! /$%! 2-.! 5/#.4$%+! )0! .1%! #$*5%! -&! %(%5.$*5*.0C! $/.1%$!
.1/2!.1%!5-'.!-&!$%#(/5*2;!+/,/;%+!$%'-4$5%'6""!71%!HY!#$-:%5.!H<.%$2H!
A3336%<.%$2%6*2&-C! *+%2.*&*%'! BB! /2+! *2! #/$.!,-2%.*Z%'! BB! .1%! %<.%$2/(!
5-'.'!-&!3*2+!#-3%$! *2! /!3/0! .1/.! /55-42.'! &-$! /2! *2+*@*+4/(['!4.*(*.0!
51/2;%8!.14'!#$-@*+*2;!/!$-)4'.!,%/'4$%!-&!@/(4%!A.1%!+$/3)/5M!.-!.1%!
%5-2-,*5! @/(4/.*-2! /##$-/51! *2! H<.%$2H! *'! .1/.! '-,%! -&! .1%! %<.%$2/(!
5-'.'!/$%!+*&&*54(.!.-!,-2%.*Z%C6!\%'#*.%!.1%!&/5.!.1/.!.1%!]$%#(/5%,%2.!
5-'.]!/##$-/51!4'%+!*2!%=4*@/(%250!/2/(0'*'!*'!2-.!/2!*+%/(!,%/'4$%!-&!
@/(4%!QU^BUUR8!*.!+-%'!#$-@*+%!/!'./$.*2;!#-*2.!.-!+*'54''!.1%!,-2%./$0!
(-''! -&! $%'-4$5%'! &$-,!3*2+!#-3%$!+%@%(-#,%2.6! 92! -.1%$!3-$+'8! .1%!
&/5.!.1/.!'*,*(/$!$%'.-$/.*-2!#$-:%5.'!1/@%!)%%2!*,#(%,%2.%+!*2!.1%!YV!
A/2+! /$%! $%=4*$%+! &-$! 5%$./*2! %2@*$-2,%2./(! +/,/;%! *2! .1%! HYC!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"P!H5-2-,*'.!+-!2-.!'4;;%'.! .1/.! .1%!@/(4%! *'!)/'%+!-2! .1%!_7`!.-!/@-*+!/((!%<.%$2/(!
5-'.'a!*2'.%/+8!.1%$%!%<*'.'!'-,%!]-#.*,/(]!/,-42.!-&!%<.%$2/(*.08!*6%68!'-5*%.0!,/0!)%!
3*((*2;!.-!#/0!.1%!5-'.!.-!#$%@%2.!bIc!-&!)*$+!M*(('!&$-,!.4$)*2%'8!)4.!.1%!(/'.!Ic!,/0!
)%!.--!%<#%2'*@%6!

""!92.4*.*@%(08!.1%!5-'.!-&!$%#(/5*2;!/!(-'.!*.%,!,/0!-$!,/0!2-.!1/@%!/20.1*2;!.-!+-!3*.1!
*.'!*21%$%2.!@/(4%6!
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$%&'()*+!+&,*!*'()*-.*! /01/! /0*!$234(."#! (+!1/! 4*1+/!5(44(-6! /&!$17! /0*!

.&+/! /&! +2$$&%/! +2.0! $%&8*./+! 91-! (-)(.1/&%! &:! '142*;<! (/! )&*+! -&/=!

0&5*'*%=!/*44!2+!50*/0*%!/0*7!,17!3*!5(44(-6!/&!$17!,&%*!9&%! 4*++;!/&!

1'&()!+2.0!)1,16*!:%&,!&..2%%(-6!(-!/0*!:(%+/!$41.*=!50(.0!(+!/0*!,&%*!

1$$%&$%(1/*!,*1+2%*!&:!'142*>!

!

?>">@ A/*$!B('*C!D&-(/&%(-6!1-)!E*$&%/(-6!!

F0*!$2%$&+*!&:!,&-(/&%(-6!1-)!%*$&%/(-6!(+!,&-(/&%!$%&8*./!+2..*++>!

B&%! *G1,$4*=! 1! H%*+/&%1/(&-! 1-)! .&,$*-+1/(&-I! $41-!,17! (-.42)*! /0*!

:&44&5(-6C!1!$%&/&.&4!:&%!,&-(/&%(-6!J*7!.%(/*%(1!9*>6>=!3(%)!$&$241/(&-;=!

1! 4(+/! &:! 6&14+! :&%! %*+/&%1/(&-! +2..*++=! 1--214!,&-(/&%(-6! %*$&%/+=! 1-)!

+266*+/*)!%*'(+(&-+!/&!%*+/&%1/(&-!$41-+!1+!-*.*++1%7!9(>*>=!,()K.&2%+*!

1)82+/,*-/+!/&!*-+2%*!/0*!%*+/&%1/(&-!61(-+!$%&,(+*)!/&!/0*!$234(.!1%*!

1./21447!%*14(L*)!&%!/&!$%*'*-/!6%1/2(/&2+!%*+/&%1/(&-;>!

!

?># M&-.42+(&-!

N&!$&5*%!+&2%.*!(+!)*'&()!&:!*-'(%&-,*-/14!(,$1./+C!:&++(4!:2*4!1-)!

.&14! %*4*1+*!MO"! (-/&! /0*!1/,&+$0*%*=!07)%&$&5*%!)(+%2$/+! /0*!51/*%!

.7.4*!1-)! :(+0!,(6%1/(&-=!1-)!5(-)!$&5*%!01+! (,$1./+!&-!+$*.(*+!1-)!

/0*(%! 013(/1/+>! P! +&2-)! *-'(%&-,*-/14! $&4(.7! 1$$%&1.0! (+! &-*! /01/!

%*4(*+! &-! /0*! ! QP4/*%-1/('*KD(/(61/(&-KM&,$*-+1/(&-Q! 0(*%1%.07! /&!

)*/*%,(-*! 50*/0*%! /&! $%&.**)! 5(/0! 1! +$*.(:(.! *-*%67! $%&8*./>! R0*-!

1$$4(*)!1$$%&$%(1/*47!5(/0(-!/0(+!0(*%1%.07=!.&,$*-+1/&%7!,*1+2%*+!KK!

*(/0*%! 1+! %*S2(%*)! 2-)*%! +$*.(:(.! +/1/2*+! &%! 1+! 1! '&42-/1%7! 1./(&-! 37!

$&5*%! .&,$1-(*+! KK! $%&'()*! 1! +*-+(34*!,*1-+!&:! %*)2.(-6! /0*! 4&++! &:!

*-'(%&-,*-/14! %*+&2%.*+! 1-)T&%! +*%'(.*+>! U2/! 1-! &3'(&2+! S2*+/(&-!

1%(+*+C!0&5!,2.0!.&,$*-+1/(&-!(+!%*S2(%*)V!!

F0(+! $1$*%! $%*+*-/*)! 1! :%1,*5&%J! :&%! )*/*%,(-(-6! 0&5! ,2.0!

.&,$*-+1/(&-! (+! *-&260! /&! &::+*/! *-'(%&-,*-/14! (,$1./+! &:! 1! 5(-)!

$&5*%! $%&8*./>! F0*! :%1,*5&%J! *-+2%*+! /01/! /0*! $234(.! (+! -&/!

2-)*%.&,$*-+1/*)! :&%! *-'(%&-,*-/14! 4&++*+! 1-)! /01/! .&,$1-(*+! 1%*!

-&/! %*S2(%*)! /&! $%&'()*! 6%1/2(/&2+! %*+/&%1/(&->! F0*! .1+*! +/2)7!

(442+/%1/*)!0&5!&-*!,(60/!1$$47!/0*!:%1,*5&%J=!%1/0*%!/01-!1%62*!:&%!

1-7! +$*.(:(.! .&,$*-+1/(&-! 1./(&-+! 1/! /0*! A,W41! 5(-)! :1%,>! F0*!

:%1,*5&%J!%*S2(%*+!+(6-(:(.1-/!)1/1!.&44*./(&-!3&/0!$%*!1-)!$&+/!5(-)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"#!U*.12+*!A/1/J%1:/!(+!Q&5-*)Q!37!/0*!$234(.=!(/+!1./(&-+!,17!$%&G7!$234(.!5(44(-6-*++!

/&!$17>!
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$%&'!()*+,&-(,.)*! ,)!%((-&%,/01!2-%*,.$1!3/4.,+! %*3!(&/3.,5! %*3!6/*(/!
+(%0/! ()'7/*+%,.)*! %77&)7&.%,/018! 9.*%0015! :6.0/! ,6/! $&%'/:)&;!
$)(-+/3! )*! .'7%(,+! ,)! %! &%7,)&! +7/(./+! $&)'! ,-&4.*/! ()00.+.)*5! .,! .+!
%3%7,%40/! ,)! ),6/&! .'7%(,+! </8=85! *)*>&%7,)&! +7/(./+5! '%&.*/! +7/(./+5!
6%4.,%,!$&%='/*,%,.)*5!/,(?8!!
@6/&/! %&/! ,:)! 7),/*,.%0! (&.,.(.+'+! )$! ,6.+! %77&)%(6A! ,6/! $.&+,!

%33&/++/+! ,6/! ()*(/7,! )$! ()'7/*+%,.)*!:.,6.*! ,6/!BCD!6./&%&(61! %*3!
,6/!+/()*3!%33&/++/+!,6/!+7/(.$.(!&/+,)&%,.)*!7&)E/(,!7&)7)+/3! .*!,6.+!
+,-31!<.8/85!/0/(,&)(-,.)*!7&/F/*,.)*?8!C!%33&/++!4),6!)$!,6/+/!4/0):8!
@6/!$.&+,!(&.,.(.+'!%33&/++/+!!"#$%&#$'($)'*+#,&-!.',$-&$-$+'/.)0$

*#)"-,.&*8! @6/! 0%+,! ()'7)*/*,! )$! ,6/! GDF).3>H.,.=%,/>I)'7/*+%,/G!
6./&%&(61! .+! &%&/01! 7-,! .*,)! 7&%(,.(/8! J*/! )$! ,6/! 7&.'%&1! &/%+)*+! $)&!
,6.+! .+! ,6/! 0%(;! )$! ()*+/*+-+! )*! K6):! '-(6! .+! /*)-=6!
%F).3%*(/L'.,.=%,.)*K! 4/$)&/! 7&)(//3.*=! :.,6! ()'7/*+%,.)*! MN"O8!
C*3//35! 4/$)&/! )*/! (%*! %*+:/&! ,6/! 2-/+,.)*! 7)+/3! .*! ,6/! ,.,0/! )$! ,6.+!
7%7/&5!%!(0/%&!7)0.(1!'-+,!+7/00!)-,!:6/*!%!7%&,.(-0%&!7&)E/(,!$%00+!.*,)!
,6/!K()'7/*+%,.)*!&/%0'8K!C'7)&,%*,015!()'7/*+%,.)*!+6)-03!*/F/&!4/!
-+/3!,)!E-+,.$1!%*!-*:.+/!7&)E/(,!MNPO8!@6/!.*,/*,!)$!,6/!6./&%&(61!.+!,)!
%F).3! ()*$0.(,! %&/%+! 41! 6%F.*=! %! */(/++%&1! %*3! (&.,.(%0! 3.%0)=-/!:.,6!
/Q7/&,+! )*! ,6/! 7),/*,.%0! $)&! ()*$0.(,! .*! (/&,%.*! %&/%+8! D*! /Q%'70/! .*!
R:/3/*!:6/&/!()'7/*+%,.)*!.+!%&=-%401!*),!,6/!4/+,!%77&)%(6!'%1!4/!
,6/! 7&)7)+/3! :.*3! $%&'! %,! 9)&+'%&;! MSNO8! @6/! 7&)E/(,! 7&)7)+/+! PT!
,-&4.*/+!%&)-*3!%!0%;/!<4.),/+,+EU*?!,6%,!&/(/.F/+!6/%F1!F.+.,%,.)*!$&)'!
&%7,)&!+7/(./+!3-/!,)!,6/!$%(,!,6%,!,6/!:%,/&!&/'%.*+!.(/>$&//!$)&!'-(6!
)$! ,6/!:.*,/&8! V.&3+! ,6%,! $01! $&)'5! )&! ,):%&35! ,6/! 0%;/! &-*! ,6/! &.+;! )$!
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+6)-03! 4/! 4%+/3! )*! %! 0.+,! )$! 0.'.,.*=! $%(,)&+! $)&! %! 7)7-0%,.)*! <)&!
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1'<!2$=)&'16!9)'<!0&9$2!061'')'=!02&%$**!21-.$2!1'!)'<)5)<:16!EFG,!
8)'1664+! 1! H$4! 1**:(0-)&'! )'! -.)*! *-:<4! )*! -.1-! -.$! *$1! $1=6$!

0&0:61-)&'! 1%-*! 1*! 1! 02&74! /&2! -.$! 6$5$6! &/! $'5)2&'($'-16! <1(1=$!
&%%:22)'=!1-!-.$!I(J61!9)'<!/12(,!D.$2$!)*!=&&<!2$1*&'!-&!3$6)$5$!-.$!
*$1!$1=6$! )*!1!=&&<! )'<)%1-&2!*0$%)$*! /&2!($1*:2)'=!$%&*4*-$(!K:16)-4!
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QERESE! D&&6H)-T! ;F/! 166! -.$! <1(1=$! <&'$! )*! K:1'-)/)$<! 1'<! 1<<$<!
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0()60#'%7"($%5.#8)%"(%&20*1.($5!6;7/87<8%!72=!
122>=??@@@5'*><5A'05BC?DE70%*?*%(*/2/;/2FE7>'%>A'2G2)EHI,JKHH95>L&!
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+"-! M7(0*2A(3!$NO3!7(L!45P5!QB887(5!"99R5!9"($5.#8)%.($%:"#$);%.(%.(.1,)")%05%*6'%
'55'2*)%05%7"($%5.#8)%0(%:"#$)<%.($%34"$.(2'%0(%'(+"#0(8'(*.1%2#"*'#".%.($%
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+R-! California Energy Commission and California Department of Fish and Game. 
2007. California Guidelines For Reducing Impacts To Birds And Bats From 
Wind Energy Development. California Energy Commission, Energy Facilities 
Siting Division and California Department of Fish and Game, Resources 
Management and Policy Division. Available at: 
http://www.energy.ca.gov/windguidelines/index.html [Accessed September 
15, 2009]. 
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J.#8)=%K0248'(*.*"0(%05%.(%L(*'#(.*"0(.1%90#A)60/%"(%!'#1"(<%MN)*%.($%

MM($%O2*0:'#%MPPQ%CR$=%S=%ST*A'#C3!6;7/87<8%!72=!



!

!

! "#!

$%%&'(()*+,*-$./*-0-1).02*(34+/5$.-,(,+*6374*,*8(!9:55*//*2!;.8<!"=>!

"??#@0!

9A@! Lipton, Joshua et al. 2008. “REMEDE Toolkit for Performing Resource 
Equivalency Analysis to Assess and Scale Environmental Damage in the 
European Union" Available at: 
http://www.envliability.eu/docs/D13MainToolkit_and_Annexes/D13MainTool
kit.html. 
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[19] Bevanger, Kjetil. Birds and wind turbines - BirdWind. 2008. Norwegian Institute 
for Nature Research. Available at: 
http://www.sintef.no/Projectweb/CEDREN/Birdwind/ [Accessed September 9, 
2009]. 
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$55'! Ecology and Environment Inc. 2007. Montezuma Wind Project Final 

Environmental Impact Report. Available at: 
http://www.montezumawind.ene.com/final.aspx [Accessed September 4, 
2009]. 
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a We assume the number of nominal BYs contributed by an individual is 1 BY for those surviving through a given year and 
1/2 BY for those dying in a given year. 
b Discounted to year of birth (i.e., column A Year =1). Total impacts in Tables I-3 and I-4 are then discounted back to the 
year of the analysis (2009). The formula for discounting is 1/[(1+r)current yr - base year], where we assume r equals three percent 
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