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?9 :&"& F!;#!9A LIIXPB 2$( =!(&(?>( ;< >$(9%#!9&& $9& @((? >9  (+ ;?( ;< %$( A;&%

+!9A9%">  9?+Y>;)(! >$9?#(& ;@&(!)(+ "? E(&%(!?  9?+&>9=(& NV"  "?#& HUUX]   +!(+#( (%

9 B LIIO] ^9?&(! (% 9 B LIHHPB -"( &(?YF"?>8& (% 9 B NLIHIP <;8?+ %$9% %$"& >$9?#( "?  9?+Y

>;)(! %; >$(9%#!9&& +;A"?9?>( $9& @((? =!"A9!" : >98&(+ @:  9?+Y>;)(! +"&%8!@9?>( 9?+

+(#!9+9%";? %$!;8#$ "?%(?&")(  ")(&%;>C #!9R"?# 9?+ $(9): ;<<Y!;9+ )($"> ( 8&(B

>$&5!:%

C(:"# D..&8)9#& :.$+60

\( 9?9 :R(+ $;E %$!(( +"<<(!(?% $8A9? <;;%=!"?% A;+( & <!;A 59?+(!&;? (% 9 B

NLIILPD 3(8 (% 9 B NLIITPD 9?+ 2$(;@9 + (% 9 B NLIHLP =(!<;!A(+ E$(? ()9 89%(+ 9#9"?&%

&:?9?%$!;="> 9)"9? #8" +&D 9A=$"@"9? >;?&(!)9%";? #8" +&D 9?+ ;>>8!!(?>( ;< >$(9%#!9&&B

69>$ A;+( E9& @8" % 8&"?# +"<<(!(?% A(%$;+&D  9?+Y>;)(! > 9&&"<">9%";?D !(&; 8%";?D

9?%$!;=;#(?"> <(9%8!(&D 9?+ $8A9? "A=9>% >9 >8 9%";?& N29@ ( HPB

59?+(!&;? (% 9 B NLIILP >!(9%(+ 9 $8A9? "A=9>% A;+( @8" % ;? $8A9?  9?+Y>;)(!

A;+"<">9%";?B 2$( 98%$;!& &8AA(+ 9?%$!;=;#(?"> <(9%8!(& @9&(+ ;? <;8! %:=(& ;< $8A9?

--



"?< 8(?>( ;? %$( (?)"!;?A(?%k =;=8 9%";? +(?&"%:D  9?+ %!9?&<;!A9%";?D 9>>(&&"@" "%:D 9?+

( (>%!">9 =;E(! "?<!9&%!8>%8!(B 2$( &>;!(& <;! (9>$ )9!"9@ ( E(!( &8AA(+ 9>!;&& %$(

A;+( D !(&8 %"?# "? 9 A;+( %$9% !9?#(+ <!;A H %; HIII "? $8A9? "A=9>%B

3(8 (% 9 B NLIITP >!(9%(+ &()(? A;+( &D @9&(+ ;? 9?%$!;=;#(?"> <(9%8!(&D

9?%$!;=;#(?"> =!(+9%;!&D 9?+ $9@"%9%B 2$( &()(? A;+( & "?> 8+(+ %$!(( %;=Y+;E? =!(+9%;!

A;+( & N+;A(&%"> +;#&D +;A(&%"> >9%&D 9?+ >;!)"+&P 9?+ <;8! @;%%;AY8= A;+( & N(W;%">

= 9?% "?)9&";?D $8A9?Y>98&(+ <"!(&D E" + 9?+ <!9#A(?%9%";?D 9?+ (?(!#: (W%!9>%";?PB 2$(

98%$;!& %$(? &%9?+9!+"R(+ 9  A;+( & 9?+ @"??(+ %$(A "?%; HI > 9&&(&D >!(9%"?# 9 A;+( 

%$9% !9?#(+ <!;A H %; HI "? $8A9? "A=9>%B

2$(;@9 + (% 9 B NLIHLP >!(9%(+ 9 $8A9? "A=9>% A;+( %$9% "?> 8+(+ 9?%$!;=;#(?">

<(9%8!(& %$9% 9<<(>% E" + "<( A;)(A(?%D >!(9%"?# 9  9?+&>9=( >;??(>%")"%: A9=B 2$(

98%$;!& A;+( (+  (9&%Y>;&% >9 >8 9%";?& @9&(+ ;? %$( 9@" "%: ;< 9? 9?"A9 %; A;)( %$!;8#$

+"<<(!(?%  9?+Y>;)(! %:=(&B 2$( <"?9 A;+( !9?#(+ "? )9 8(& <!;A H %; HIIIB

E"&"0+&0 F0+$ 9# !.$+6 G"69$"&9.#

\( )9 "+9%(+ $8A9? <;;%=!"?% A;+( & 8&"?# =;"?% >;8?%&D -;!%$ A(!">9?

V!((+"?# V"!+ 58!)(: NVV5P +9%9D -;!%$ A(!">9? A=$"@"9? 1;?"%;!"?# F!;#!9A

N- 1FP +9%9D 9?+ "?)9&")( >$(9%#!9&& ;>>8!!(?>( Ng F ?9 :&"& F!;#!9A LIIXPB .;!

%$( 9)"9? )9 "+9%";?D E( +(!")(+ #8" + "?>"+(?% !9%(& <!;A VV5 +9%9 9?+ #8" + 9@8?+9?>(

8&"?# =;"?% >;8?% &8!)(:&B g8" +& E(!( 9&&"#?(+ <!;A e;$?&%;? (% 9 Bj& NLIIHP 9)"9? #8" +

> 9&&"<">9%";? N ==(?+"W HPB ?8!9? )9 "+9%";? E9& @9&(+ ;? >9  "?# "?+(W(& <;! (9>$

#8" + N-( &;? 9?+ g!9)(& LIIXD - 1FPB g8" +& E(!( 9&&"#?(+ <!;A %$( -9%8!( 5(!)(

NLIHKP 9?+ ,?%(!?9%";?9 4?";? ;< M;?&(!)9%";? N,4M- LIHKP N ==(?+"W LPB M$(9%#!9&&

HL



)9 "+9%";? E9& > 9&&"<"(+ 9& =!(&(?>(l9@&(?>( @9&(+ ;? )(#(%9%";? &8!)(:& 8&(+ %;

> 9&&"<: &9%(  "%( "A9#(!: Ng F ?9 :&"& F!;#!9A LIIXPB

F;"?% >;8?% +9%9 E(!( >;  (>%(+ ;)(! 9 K :(9! =(!";+D L :(9!& ;< =;"?% >;8?%&

NLIHLYLIHKP E(!( >;  (>%(+ <!;A %$( ["!#"?"9 F(?"?&8 9 9?+ L :(9!& NLIHH 9?+ LIHLP

<!;A %$( 5$(?9?+;9$ [9  (: N."#8!( HPB 3;>9%";?& ;< =;"?% >;8?%& E(!( &%!9%"<"(+

!9?+;A : 9>!;&& +(>"+8;8&D >;?"<(!;8& 9?+ !"=9!"9? <;!(&%  9?+ >;)(!B 69>$ =;"?% E9&

)"&"%(+ ;?>( N@(%E((? %$( (?+ ;< 19: %; e8?(P "? %$( 5$(?9?+;9$ [9  (: 9?+ <;8! %"A(&

+8!"?# %$( &(9&;? N@(%E((? %$( (?+ ;< 19: %; e8 :P "? %$( ["!#"?"9 F(?"?&8 9B F;"?%

>;8?%& E(!( >;?+8>%(+ ;)(! T A"?D +8!"?# E$">$ 9  @"!+& &((? ;! $(9!+ E(!( !(>;!+(+

N09 =$ (% 9 B HUU_PB /@&(!)(!& (&%"A9%(+ %$( +"&%9?>( %; (9>$ ;@`(>% 8&"?# 9  9&(! !9?#(

<"?+(! NTII 3^D /=%"Y3;#">PB   =;"?% >;8?%& E(!( >;?+8>%(+ +8!"?# %$( A;!?"?# $;8!&

;< =(9C @"!+ 9>%")"%: NH_ A"? 9<%(! &8?!"&( %; HIkII B1BP N0;@@"?& HUTHPB

V!((+"?# @"!+ &8!)(: !;8%(& E(!( ;@%9"?(+ <!;A %$( 45g5

N<%=kll<%=(W%B8&#&B#;)l=8@l(!lA+l 98!( lVV5lQ9%9." (&lPB 2$( A;+( +()( ;=(+ @: 3(8 (%

9 B NLIITP >;)(!& %$( (?%"!( E(&%(!? 4?"%(+ 5%9%(&D <;! %$"& !(9&;?D %$( !;8%(& 8&(+ "? %$"&

9?9 :&"& 9!(  ;>9%(+ "? %$( E(&%(!? 4?"%(+ 5%9%(& N."#8!( LPB VV5 !;8%(& E(!( )"&"%(+ ;?>(

9 :(9!D ("%$(! @: %$( &9A( ;! 9 +"<<(!(?% ;@&(!)(! (9>$ :(9!B 69>$ &8!)(: !;8%( E9& KUBXY

CA  ;?# E"%$ &%;=& 9% TII A "?%(!)9 &B % (9>$ &%;=D 9 K A"? =;"?% >;8?% E9& >;?+8>%(+

E$(!( 9  @"!+& &((? 9?+ $(9!+ E"%$"? 9 XII A @8<<(! E(!( !(>;!+(+ NVV5 LIHKPB

\( )9 "+9%(+ A;+( & 8&"?# 9?8!9? &8!)(: +9%9&(%& %$9% E(!( =!;)"+(+ @:

- 1FB 58!)(: !;8%(& 8&(+ "? %$"& 9?9 :&"& E(!(  ;>9%(+ E"%$"? %$( (9&%(!? 4?"%(+

5%9%(& N."#8!( KPB 69>$ !;8%( >;?&"&%& ;< HI &%;=& 9?+ "& &8!)(:(+ @9&(+ ;?  9?+Y>;)(!

HK

ftp://ftpext.usgs.gov/pub/er/md/laurel/BBS/DataFiles/


=!(&(?%B ,? E(% 9?+  9?+ >;)(!D &8!)(:& &%;=& 9!( &=9>(+ 9%  (9&% IBTIYCA 9=9!%B 58!)(:

!;8%(& ?;%  ;>9%(+ "? E(% 9?+  9?+ >;)(! 9!( &%!9%"<"(+ @: @;+"(& ;< E9%(! "?> 8+"?#D

=;?+&D )(!?9 =;; &D !;9+ &"+( +"%>$(&D (%>B N- 1FPB

,?)9&")( = 9?% &=(>"(& >;A=9!"&;? +9%9&(%& E(!( ;@%9"?(+ <!;A )(#(%9%";? &8!)(:&

%$9% E(!( 8&(+ %; "?<;!A &9%(  "%(  9?+Y>;)(! > 9&&"<">9%";? Ng F ?9 :&"& F!;#!9A

LIIXPB 58!)(: =;"?%& E(!(  ;>9%(+ %$!;8#$;8% %$( E(&%(!? 4?"%(+ 5%9%(& N."#8!( XPB /?

(9>$ &8!)(: =;"?%D =(!>(?% >$(9%#!9&& >;)(! E9& (&%"A9%(+B 59A= (& E(!( %$(? )(!"<"(+

"?+(=(?+(?% : 8&"?# &9%(  "%( "A9#(!:B

7+08.#0+ !+&)920

2; >;A=9!( %$( $8A9? "A=9>% "?%(?&"%: %; %$( 9)"9? =;"?% >;8?% +9%9&(%&D E( <"!&%

( "A"?9%(+ %$( =;&&"@" "%: ;< &=9%"9 98%;Y>;!!( 9%";? 9% %$( !(&; 8%";? ;< 59?+(!&;? (% 9 Bj&

NLIILP A;+( B \( = 9>(+ 9 HYCA #!"+ ;? %$( =;"?% >;8?%  ;>9%";?& E"%$"? 59?+(!&;? (%

9 Bj& NLIILP A9= 9?+ !9?+;A : &( (>%(+ ;?( =;"?% >;8?% <!;A %$;&( "?> 8+(+ E"%$"? (9>$

HYCAm 9!(9B 2$( %;%9 ?8A@(! ;< =;"?% >;8?%  ;>9%";?& 8&(+ "? %$( 9?9 :&"& E(!( TO <;! %$(

["!#"?"9 F(?"?&8 9 9?+ XJJ <;! %$( 5$(?9?+;9$ [9  (:B

.;! %$( =;"?% >;8?% 9)"9? 9?9 :&"&D E( 8&(+ =!;#!9A Q"&%9?>( NLIIUP %; >9 >8 9%(

%$( (<<(>%")( +(%(>%";? !9+"8&D ;! %$( +"&%9?>( "? E$">$ 9? ;@`(>% "& 9&  "C( : %; @( A"&&(+

9& "% "& +(%(>%(+ @(:;?+ %$( +"&%9?>(D <;! (9>$ &=(>"(& N ==(?+"W KPB   ;@&(!)9%";?& %$9%

E(!( ;8%&"+( 9 &=(>"(&j (<<(>%")( +(%(>%";? !9+"8& E(!( ?;% "?> 8+(+ "? 9?9 :&(&B \( %$(?

>9 >8 9%(+ %$( %;%9 9@8?+9?>( ;< "?+")"+89 & <;! (9>$ #8" + 9% (9>$ =;"?% >;8?%  ;>9%";? %;

(&%"A9%( %$( !(=!(&(?%9%";? ;< (9>$ #8" + %:=( 9% (9>$ =;"?% >;8?%  ;>9%";?B .8  

HX



&:?9?%$!;=( &=(>"(& E(!( ?;% ;@&(!)(+ (?;8#$ %"A(& 9>!;&& 9  :(9!& %; @( "?> 8+(+ 9& 9

!(&=;?&( A(%!">D 9& !(&8 %D E( ;A"%%(+ %$( <8  &:?9?%$!;=( #8" + <!;A ;8! 9?9 :&"&B

.;! %$( VV5 9)"9? 9?9 :&"&D 9  %$!(( $8A9? <;;%=!"?% A;+( & E(!( )9 "+9%(+

8&"?# VV5 +9%9 <!;A LIIU %; LIHLB 2$( A;&% !(>(?% A;+( D 2$(;@9 + (% 9 Bj& NLIHLP

; +(&% +9%9&(% "& <!;A LIIJB 2; "?>;!=;!9%(  9# (<<(>%& NF(!C"?& LIHL] 19??"?# (% 9 B

LIHKPD E( 9++(+ 9? 9++"%";?9 K :(9!& 9?+ "?> 8+(+ %$( A;&% !(>(?% VV5 +9%9 9)9" 9@ (B

%;%9 ;< UXU VV5 !;8%(& E(!( 8&(+ <;! 9?9 :&"&B \( "?> 8+(+ %$( 9!(9 ;< (9>$ @8<<(! 9&

9 >;)9!"9%(D 9& %$( +"<<(!(?% &$9=(& ;< %$( !;8%(& >;8 + 9<<(>% %$( &"R( ;< %$( @8<<(!B

\( "?> 8+(+ ;? : VV5 !;8%(& %$9% E(!( &8!)(:(+ A;!( %$9? OIn ;< %$( %;%9 

&8!)(: :(9!&B \( <;8?+ %$9% %$( ?8A@(!& ;< !;8%( )"&"%& > ;&(! %; >"%"(& E(!( ?;% A;!(

 "C( : )"&"%(+ %$9? !;8%(&  ;>9%(+ "? !8!9 9!(9&B \( 8&(+ 9? ,?>"+(?% 09%( N,0P %;

( "A"?9%( %$( =;&&"@" "%: ;< ;@&(!)(! @"9& "? &9A= "?#D E$(!( %$( ,0 <;! (9>$ #8" + "& %$(

=!;=;!%";? ;< %"A(& %$( #8" + E9& ;@&(!)(+ 9 ;?# %$( !;8%( >;A=9!(+ %; 9  ;%$(! #8" +&

;@&(!)(+ 9% %$9% !;8%(B .;! (W9A= (D "< %$( 9?%$!;=$;@"> #8" + E9& ;@&(!)(+ L %"A(& 9?+

%$( >9&89 &:?9?%$!;=( E9& ;@&(!)(+ H %"A( ;)(! 9  &8!)(: :(9!&D %$( ,0 ;< %$(

9?%$!;=$;@"> #8" + E;8 + @( IB_ 9?+ %$( >9&89 &:?9?%$!;=( E;8 + @( IBL_B

\( !(+8>(+ %$( ;!"#"?9 9A=$"@"9? @!;9+Y!(&; 8%";? +9%9&(%& %; ( "A"?9%( %$(

=;%(?%"9 <;! &=9%"9 98%;Y>;!!( 9%";? "? g,5 N6&!" LIHKP @: !(A;)"?# 9?: !;8%(& %$9% $9+

;)(! 9=="?# @8<<(!&B 2$"& !(&8 %(+ "? 9 %;%9 ;< TTT &8!)(: !;8%(& <;! %$( 9?9 :&"&B ,? %$(

9?8!9? 9?9 :&"& E( 9#9"? "?> 8+(+ %$( 9!(9 ;< (9>$ @8<<(!B \( 8&(+ %$( >9  "?# "?+(W %;

(&%"A9%( %$( 9@8?+9?>( ;< (9>$ #8" + 9% (9>$ &8!)(: !;8%(B 2$( >9  "?# "?+(W !9?C(+ %$(

>9  "?# "?%(?&"%: ;< (9>$ <!;# &=(>"(& ;? 9 &>9 ( ;< HYKB &>;!( ;< a Hb "?+">9%(+ %$9%

H_



"?+")"+89 & >9? @( >;8?%(+ 9?+ %$(!( E9& &=9>( @(%E((? >9  &D aLb >9  & ;< "?+")"+89 & >9?

@( +"&%"?#8"&$(+ @8% %$(!( E9& &;A( ;)(! 9=="?# ;< >9  &D 9?+ aKb !(=!(&(?%(+ 9 <8  

>$;!8&D >9  & E(!( >;?&%9?%D >;?%"?8;8& 9?+ ;)(! 9=="?# N- 1FD

$%%=kllEEEB=E!>B8&#&B#;)l?99A=PB ,0 E9& (&%"A9%(+ @: &8AA"?# %$( >9  "?# "?+(W

&>;!(& <;! (9>$ #8" + 9% (9>$ !;8%( 9?+ %$(? +")"+"?# @: %$( %;%9 >9  "?# "?+(W <;! @;%$

#8" +& ;? (9>$ !;8%(B .;! (W9A= (D "< %$( &(?&"%")( &=(>"(& #8" + $9+ K "?&%9?>(& ;< 9  ()( 

L >9  "?# "?+(W %$9% E;8 + %;%9 %; JB ,< %$( >;AA;? &=(>"(& #8" + $9+ X "?&%9?>(& ;<  ()( 

K >9  "?# "?+(WD %$9% E;8 + %;%9 %; HLB 2$( "?>"+(?% !9%( ;< %$( &(?&"%")( &=(>"(& #8" + 9%

%$9% =9!%">8 9! !;8%( E;8 + @( J +")"+(+ @: %$( %;%9 ;< HTD ;! IBKKB

M$(9%#!9&& &8!)(: =;"?%& E(!( !(+8>(+ <!;A %$( ;!"#"?9 OUXTK =;"?%& &8!)(:(+ %;

HUT_ &8!)(: =;"?%& %; ( "A"?9%( %$( =;%(?%"9 <;! &=9%"9 98%;Y>;!!( 9%";?B \( &( (>%(+

&8!)(: =;"?%& %; A9"?%9"? %$( &9A( =!;=;!%";? ;< =;"?%& 9& %$( ;!"#"?9 &9A= "?# (W%(?%B

M$(9%#!9&& +9%9 >;  (>%";? E9& >9 >8 9%(+ "? =(!>(?% >;)(!B \( >$9?#(+ 9  =(!>(?% >;)(!

> 9&&"<">9%";?& %; >$(9%#!9&& ;>>8!!(?>( 9% (9>$  ;>9%";?B ,< >$(9%#!9&& E9& ;@&(!)(+ 9% 9

&8!)(: =;"?%D "% E9& >;8?%(+ 9& 9? ;>>8!!(?>(

?&"&90&92"6 @#"64090

\( @8<<(!(+ &8!)(: !;8%(& 9?+ =;"?%& @: LII AD H CAD L CAD 9?+ K CAD @8%

 "A"%(+ %$( @8<<(! %; LII A <;! %$( =;"?%Y>;8?% 9?9 :&"& "? !>g,5 HIBH N650,D LIHKPB \(

>$;&( @8<<(!& &"R(& %; "?>;!=;!9%( %$( )9!"9%";? "? +"&=(!&9 +"&%9?>(& Nc9%$(!"?9 9?+ F(%(!

LIIH] V(!)(? 9?+ g!8+R"(? HUUI] .8?C (% 9 B LII_PD %(!!"%;!:D 9?+ $;A( !9?#( &"R(& <;!

9)"9? &=(>"(& N ?">$ (% 9 B LIIUPD 9?+ +"&=(!&";? +"&%9?>(& <;! >$(9%#!9&& N.("& LIHKPB   

&=(>"(&D ()(? %$;&( E"%$  "A"%(+ A;@" "%: %$9% <8?>%";? 9% !( 9%")( : &A9  &=9%"9 (W%(?%&

HJ

http://www.pwrc.usgs.gov/naamp


E"  $9)(  "<( $"&%;!"(& %$9% !(78"!( (W9A"?9%";? 9>!;&& A8 %"= ( &>9 (& N.8?C (% 9 B LIILPB

^8A9? <;;%=!"?% "?%(?&"%: E9& 9)(!9#(+ <;! (9>$ @8<<(! 8&"?# R;?9 &%9%"&%">& "? !>g,5

HIBH N650, LIHKP 9?+ g(;&=9%"9 1;+(  "?# 6?)"!;?A(?% NV(:(! LIHLPB

  &%9%"&%">9 9?9 :&(& 9?+ A;+( "?# E(!( >;?+8>%(+ 8&"?# %$( 0 &%9%"&%">9 

 9?#89#( )B LBHKBL N0 Q()( ;=A(?% M;!( 2(9A LIHHPB \( (W9A"?(+ %$( )9!"9%";? "?

#8" + ,0 9?+ 9@8?+9?>( "?+">(& <;! 9)"9? =;"?% >;8?%&D VV5 !;8%(&D 9?+ 9?8!9? &8!)(:

!;8%(& "? !( 9%";? %; $8A9? <;;%=!"?% "?%(?&"%: )9 8(& 8&"?# 9 #(?(!9  "?(9! A;+( B \(

8&(+  ;#"&%"> !(#!(&&";? %; 9?9 :R( %$( =!(&(?>(l9@&(?>( ;< %$( >$(9%#!9&& E"%$"? (9>$

&8!)(: =;"?%B 2(&%& <;! ?;!A9 "%: "?+">9%(+ %$9% +9%9&(%& E(!( ?;% ?;!A9  : +"&%!"@8%(+B

\( %!9?&<;!A(+ %$( +9%9 8&"?#  ;#Y%!9?&<;!A9%";? ;! &789!(Y!;;% %!9?&<;!A9%";? %; A((%

9&&8A=%";?& ;< ?;!A9 "%:B \( >;A=9!(+ A;+( <"% 8&"?# C9"C(j& ,?<;!A9%";? M!"%(!";?

N ,M] C9"C( HUOXD 3(@!(%;? (% 9 B HUUL] V8!?$9A 9?+ ?+(!&;? LIILPB \( >$;&( %$(

A;+( E"%$ %$(  ;E(&% ,M )9 8( 9& %$( A;&% =9!&"A;?";8& A;+( E"%$ %$( @(&% <"% %; %$(

+9%9B

E$%#?&%

@/9"# G"69$"&9.# 7+0(6&0

.;! %$( =;"?% >;8?% 9?9 :&"&D 2$(;@9 + (% 9 Bj& NLIHLP A;+( ;8%=(!<;!A(+

59?+(!&;? (% 9 Bj& NLIILP 9?+ %$( ?8  A;+( <;! 9  #8" +& N ,Mo_X <;! >9&89 

&:?9?%$!;=(&] ,MoU <;! %9?#(?%"9 &:?9?%$!;=(&] ,MoOO <;! 9?%$!;=$;@">P

N ==(?+"W LPB 59?+(!&;? (% 9 Bj& NLIILP A;+( =(!<;!A(+ E;!&( %$9? %$( ?8  A;+( <;!

%$( >98&9 9?+ 9?%$!;=$;@"> #8" + N ==(?+"W LPB 1;+( =(!<;!A9?>( +"+ ?;% +"<<(!

HO



@(%E((? ;8! =!(+">%(+  "?(9! !( 9%";?&$"=&D 9  ;#9!"%$A"> &$9=( <;! >9&89 &:?9?%$!;=(&D

9?+ 9 789+!9%"> &$9=( <;! %9?#(?%"9 &:?9?%$!;=(& N29@ ( L] ==(?+"W LPB
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4= 9?+ M$;!8& .!;# 50+($"2)90 D+)9")(: >;AA;?
\(&%(!? M$;!8& .!;# 50+($"2)90 &)90+)9"&" 5(?&"%")(
\;;+ <!;# P9&3.1"&+0 046/"&92(0 5(?&"%")(

XH



==(?+"W KB M;A=9!"&;? ;< $8A9? <;;%=!"?% A;+( =(!<;!A9?>( @9&(+ ;? !(#!(&&"?#
"?>"+(?% !9%( ;< <;8! &:?9?%$!;="> 9)"9? #8" +& 9#9"?&% $8A9? <;;%=!"?% "?%(?&"%: +(!")(+
2$(;@9 + (% 9 B NLIHLP A;+( B 5$;E? 9!( 9  A;+( &B .;! (9>$ A;+( &  ;#  "C( "$;;+
N33PD ,MD 9?+ ,M E("#$% N \ ` P 9!( &$;E?B

g8" + 1;+( `` 5>9 ( ,M +( %9 ,M a b

=#?? `$# 1ccc2d. @ $6e-f) Wggcc21 .2. g20BW.-

=#?? `$# 1cd.2// -f) Wggcg20 -2d 12.BW.-

=#?? `$# 1cd.2h/ 1..) Wggch2d 120 -2cBW.-

=#?? `$# 1ccc2d. @ $6e1..) Wggc02d 020 -2.BW.-

=#?? `$# 1ccc2d. @ $6e1f) Wgg/12i -h2h 02dBW.h

=#?? `$# 1ci-2h/ 1f) Wggg/2d 1.20 12-BW.g

=#?? `$# 1ccc2d. @ $6e0f) Wgghc2i 1d2h 121BW.c

=#?? `$# 1cc12i/ 0f) Wgg0d2c 0c2g 02iBW.d

=#?? J69:$ %!9 1g0g2i. @ $6e0f) Wg./02/ g-02/ -2/BW--1

=#?? J69:$ %!9 1g0h2i0 @ $6e1f) Wg./-2c g-g2g / 2-B W--0

=#?? J69:$ %!9 1g012c- 1..) Wg.gd2h g-c2i -2dBW--0

=#?? J69:$ %!9 1g002c- @ $6e?f) Wg.gd2h g-c2i -2dBW--0

=#?? J69:$ %!9 1g01210 0f) Wg.gi2g g-i2c -21BW--0

=#?? J69:$ %!9 1g012-i -f) Wg.gi2h g-i2i -21BW--0

=#?? J69:$ %!9 1g0-2dc 1f) Wg.gc2d g-d20 d2-BW--h

=#?? J69:$ %!9 1g012cg @ $6e1..) Wg.gc2g g-d2c c 2hB W--h

=#?? (#?? Y Whdi.2g gd/2c -2hBW-0.

=#?? j5$!+6?: 1..d2ig @ $6e1f) Wh.-h21 -g/02. .2.

=#?? j5$!+6?: 1..i2.g @ $6e0f) Wh.-.2/ -g//2/ .2.

=#?? j5$!+6?: 1..g2/d @ $6e-f) Wh../2- -gc-2- .2.

=#?? j5$!+6?: 1..h2.0 1f) Wh..g2g -gc-2c .2.

=#?? j5$!+6?: 1..12-/ -f) Wh..-2/ -gcg2/ .2.

=#?? j5$!+6?: 1...2i0 0f) W0ddd21 -gci2. .2.

=#?? j5$!+6?: -did2/h 1..) W0dc/20 -/..2d .2.

=#?? j5$!+6?: -dd.2.i @ $6e1..) W0dcg2. -/.121 .2.

46%#6?Wj5 $%5!?: `$# Wghc2dg 1..) --.-2d .2. c2-BW.-

46%#6?Wj5 $%5!?: `$# Wghc2dh @ $6e1..) --.02d 12. 12/BW.-

46%#6?W?39$6 `$# Wgg02.1 1..) ---12. -.2- h2/BW.0

46%#6?W?39$6 `$# Wgg02.1 @ $6e1..) ---h2. -12- -2cBW.0

46%#6?Wj5 $%5!?: `$# Wggi2.. -f) --112. 1.2- 02-BW.g

46%#6?Wj5 $%5!?: `$# Wggc2ic @ $6e?f) --102c 1-2i -20BW.g

46%#6?W?39$6 `$# Wg/.2d. -f) --1c2i 1g2d -2cBW./

46%#6?W?39$6 `$# Wg/d2g0 @ $6e?f) --1d2h 1c2g c2/BW.c

46%#6?W?39$6 J69:$ %!9 W//02h/ 0f) --0-2i 1d2d 120BW.c

46%#6?W?39$6 J69:$ %!9 W//g21/ @ $6e-f) --0i2g 0/2/ i2-BW.d

XL



46%#6?Wj5 $%5!?: J69:$ %!9 W//h2./ @ $6e-f) --0i2g 0/2/ i2-BW.d

46%#6?Wj5 $%5!?: `$# Wg//2ig @ $6e1f) --h-2c 0d2i -2/BW.d

46%#6?Wj5 $%5!?: `$# Wg/i2.1 1f) --h12. h.2- -2hBW.d

46%#6?W?39$6 `$# Wg/.2c- @ $6e1f) --h121 h.20 -20BW.d

46%#6?W?39$6 `$# Wg/i2hi 1f) --h02. h-2- i2gBW-.

46%#6?W?39$6 `$# Wg/d2g0 @ $6e0f) --hc2- hg21 `8BW-.

46%#6?Wj5 $%5!?: `$# Wgc.21h @ $6e0f) --hi2g h/2/ g2hBW--

46%#6?W?39$6 `$# Wgc-2i1 0f) --hd2/ hc2c 0 2-B W--

46%#6?Wj5 $%5!?: `$# Wgc-2i1 0f) --g.2g hi2/ 12.BW--

46%#6?W?39$6 j5$!+6?: W/g12c. @ $6e0f) -0.-2c -dd2i 12dBWhh

46%#6?W?39$6 j5$!+6?: W/hi2c. @ $6e1f) -0.12i 1..2d -2cBWhh

46%#6?W?39$6 j5$!+6?: W/hi200 1f) -0.020 1.-2h -20BWhh

46%#6?W?39$6 j5$!+6?: W/hi2gi 0f) -0.02i 1.-2d -2.BWhh

46%#6?W?39$6 j5$!+6?: W/hi2d0 -f) -0.h2g 1.12/ c21BWhg

46%#6?W?39$6 j5$!+6?: W/h/2dd @ $6e-f) -0./2- 1.h21 020BWhg

46%#6?W?39$6 j5$!+6?: W/g12ig 1..) -0-120 1-.2h -2gBWh/

46%#6?W?39$6 j5$!+6?: W/h/2h1 @ $6e1..) -0-h2. 1-12- /20BWhc

46%#6?Wj5 $%5!?: j5$!+6?: W/g02c- @ $6e0f) -0-/21 1-h20 12-BWhc

46%#6?Wj5 $%5!?: j5$!+6?: W/gg20/ 1f) -0-c20 1-g2h -21BWhc

46%#6?Wj5 $%5!?: j5$!+6?: W/gh20- @ $6e1f) -0-c2h 1-g2g -2-BWhc

46%#6?Wj5 $%5!?: j5$!+6?: W/gg2hd 0f) -0-c2/ 1-g2c -2.BWhc

46%#6?Wj5 $%5!?: j5$!+6?: W/gg2d. -f) -0-i2h 1-/2g /2dBWhi

46%#6?Wj5 $%5!?: j5$!+6?: W/gg2c/ @ $6e?f) -01.21 1-i20 12iBWhi

46%#6?Wj5 $%5!?: j5$!+6?: W/gd2g. 1..) -01g2/ 1102c -2dBWhd

46%#6?Wj5 $%5!?: j5$!+6?: W/gd21h @ $6e1..) -01c2- 11g21 d2.BWg.

46%#6?W?39$6 J69:$ %!9 W//02d. 1f) -0002d 1012. 02.BWg-

46%#6?W?39$6 J69:$ %!9 W//0211 @ $6e0f) -00h2h 1012g 120BWg-

46%#6?Wj5 $%5!?: J69:$ %!9 W//g20i @ $6e0f) -00h2h 1012g 120BWg-

46%#6?Wj5 $%5!?: J69:$ %!9 W//h2/h 0f) -00g20 1002h -2gBWg-

46%#6?W?39$6 J69:$ %!9 W//h21h 1..) -00g2d 10h2. -2-BWg-

46%#6?W?39$6 J69:$ %!9 W//h2-g -f) -00/2- 10h21 -2.BWg-

46%#6?Wj5 $%5!?: J69:$ %!9 W//g2.i 1f) -00/2- 10h21 -2.BWg-

46%#6?W?39$6 J69:$ %!9 W//h211 @ $6e1f) -00/2g 10h2/ i2-BWg1

46%#6?Wj5 $%5!?: J69:$ %!9 W//-2ii @ $6e1f) -00/2g 10h2/ i2-BWg1

46%#6?Wj5 $%5!?: J69:$ %!9 W//g200 -f) -00/2c 10h2i c2hBWg1

46%#6?Wj5 $%5!?: J69:$ %!9 W//g20i 1..) -00/2i 10h2d c2.BWg1

46%#6?W?39$6 J69:$ %!9 W//g2./ @ $6e1..) -00i2- 10/21 02cBWg1

46%#6?Wj5 $%5!?: J69:$ %!9 W//02d/ @ $6e1..) -00i2- 10/21 02cBWg1

46%#6?W?39$6 (#?? Y Y -0h/21 1hh20 /2hBWgh

46%#6?Wj5 $%5!?: (#?? Y Y -0h/21 1hh20 /2hBWgh

j69C$9&36?WN `$# ---.20c 1..) W11-12c .2. 02iBW.-

XK



j69C$9&36?WN1 `$# ---.20c

j69C$9&36?WNeN1 `$# ---.2g-
j69C$9&36?W
`39$6 `$# --.c2.-
j69C$9&36?W
`39$6 `$# --.c2.d

j69C$9&36?WN `$# --.12/i
j69C$9&36?WN1 `$# --.12/i
j69C$9&36?W
`39$6 `$# --.-2.0
j69C$9&36?WNeN1 `$# --.12/i
j69C$9&36?W
`39$6 `$# --.-2.h
j69C$9&36?W
`39$6 `$# -.dc20c
j69C$9&36?W
`39$6 `$# -.d/2.1
j69C$9&36?W
`39$6 j5$!+6?: -.d/2/1
j69C$9&36?W
`39$6 j5$!+6?: -.d/2h/
j69C$9&36?W
`39$6 j5$!+6?: -.dh2cg
j69C$9&36?W
`39$6 j5$!+6?: -.d/2i0
j69C$9&36?W
`39$6 j5$!+6?: -.d02c0
j69C$9&36?WNeN1 `$# -.d/2-h

j69C$9&36?WN j5$!+6?: -.dc2.h

j69C$9&36?WN1 j5$!+6?: -.dc2.h
j69C$9&36?W
`39$6 j5$!+6?: -.dc21d
j69C$9&36?WN j5$!+6?: -.d/2c1
j69C$9&36?WN1 j5$!+6?: -.d/2c1
j69C$9&36?W
`39$6 `$# -.dg2/-
j69C$9&36?WNeN1 j5$!+6?: -.cg2ci
j69C$9&36?WNeN1 j5$!+6?: -.cg2i.
j69C$9&36?WN j5$!+6?: -.d/2hd
j69C$9&36?WN1 j5$!+6?: -.d/2hd
j69C$9&36?WNeN1 j5$!+6?: -.cg2/c
j69C$9&36?W
`39$6 j5$!+6?: -.d02/d
j69C$9&36?W
`39$6 `$# -.d/2.1

j69C$9&36?WN `$# -.dc2i-

1..) W W W
@ $6e1..) W11--2. -2c -2/BW.-

1..)
W11.i2.

h2c 02cBW.1

@ $6e1..)
W11./21

/2g -2gBW.1
-f) W1-dc2h -g20 -2iBW.h

-f) W W W

-f)
W1-d/2-

-/2/ d2/BW.g

@ $6e-f) W1-dg2h -c20 /2cBW.g

@ $6e?f)
W1-dh2-

-i2/ 02gBW.g

1f)
W1-ii2c

1h2. 12hBW./

@ $6e1f)
W1-ic2h

1g20 -21BW./

-f)
W1-ic21

1g2g `8BW./

1f)
W1-i/2d

1g2i d2/BW.c

0f)
W1-i/2/

1/2- i20BW.c

@ $6e1f)
W1-i/2/

1/2- i20BW.c

@ $6e0f)
W1-i/2/

1/2- i20BW.c
@ $6e1f) W1-i/21 1/2g /2iBW.c

-f) W1-i/2- 1/2/ /2hBW.c

-f) W W W

@ $6e-f)
W1-ig2c

1c2. g20BW.c

1f) W1-ig2h 1c20 h2gBW.c
1f) W1-ig2h 1c20 h2gBW.c

0f)
W1-ig21

1c2g h2-BW.c

@ $6e1f) W1-ig21 1c2g h2-BW.c

@ $6e0f) W1-ig2- 1c2/ 02dBW.c
0f) W1-ig2. 1c2c 02cBW.c
0f) Y Y Y

@ $6e-f) W1-ih2g 1i21 12dBW.c

1..)
W1-ih2h

1i20 12iBW.c

@ $6e0f)
W1-ih2.

1i2c 120BW.c

1f) W1-i02g 1d21 -2iBW.c



j69C$9 6?WN1 `$# -.dc2i- 1f) Y Y Y

j69C$9 6?WN `$# -.dg2c/ 0f) W1-i02g 1d21 -2iBW.c
j69C$9 6?WN1 `$# -.dg2c/ 0f) Y 1d21 -2iBW.c

j69C$9 6?WNeN1 `$# -.d/2-h @ $6e0f) W1-i120 W Y

j69C$9 6?WN j5$!+6?: -.dh2cg 1..) W1-i-2g 0-21 /2gBW.i
j69C$9 6?WN1 j5$!+6?: -.dh2cg 1..) W1-i-2g 0-21 /2gBW.i
j69C$9 6?WNeN1 j5$!+6?: -.cg2dh @ $6e1..) W1-cd2/ 002- 12gBW.i
j69C$9
`39$6 

6?W
j5$!+6?: -.dc201 @ $6e1..)

W1-cd2g
0021 12hBW.i

j69C$9 6?WN J69:$ %!9 -.cg2/c -f) W1-h020 /d2h 020BW-/
j69C$9 6?WN1 J69:$ %!9 -.cg2/c -f) Y Y Y

j69C$9 6?WN J69:$ %!9 -.cg2/- 1..) W1-h021 /d2g 02-BW-/
j69C$9 6?WN1 J69:$ %!9 -.cg2/- 1..) Y Y Y

j69C$9
`39$6 

6?W
J69:$ %!9 -.ch2gc 0f)

W1-h02-
/d2/ 02.BW-/

j69C$9 6?WN J69:$ %!9 -.cg2g. 1f) W1-h02. /d2c 12iBW-/
j69C$9 6?WN1 J69:$ %!9 -.cg2g. 1f) Y Y Y

j69C$9 6?WN J69:$ %!9 -.cg2h0 0f) W1-h12d /d2i 12cBW-/

j69C$9 6?WN1 J69:$ %!9 -.cg2h0 0f) Y Y Y

j69C$9
`39$6 

6?W
J69:$ %!9 -.ch2-- 1f)

W1-h121
c.2g -2dBW-/

j69C$9 6?WNeN1 J69:$ %!9 -.cg2i. @ $6e1..) W1-h-2d c.2i -2/BW-/
j69C$9
`39$6 

6?W
J69:$ %!9 -.c02ii -f)

W1-h-2i
c.2d -2gBW-/

j69C$9
`39$6 

6?W
J69:$ %!9 -.ch2ii @ $6e0f)

W1-h-2i
c.2d -2gBW-/

j69C$9
`39$6 

6?W
(#??

W1-h-2c
c-2. -2gBW-/

j69C$9 6?WN (#?? Y W W1-h-2c c-2. -2gBW-/
j69C$9 6?WN1 (#?? Y Y Y Y Y

j69C$9 6?WNeN1 J69:$ %!9 -.cg2ci @ $6e1f) W1-h-2/ c-2- -2hBW-/
j69C$9 6?WNeN1 J69:$ %!9 -.cg2dh @ $6e0f) W1-h-2/ c-2- -2hBW-/
j69C$9 6?WNeN1 J69:$ %!9 -.cg2/c @ $6e-f) W1-h-20 c-2h -21BW-/
j69C$9
`39$6 

6?W
J69:$ %!9 -.c02g/ 1..)

W1-h-2-
c-2/ `8BW-/

j69C$9
`39$6 

6?W
J69:$ %!9 -.ch200 @ $6e1f)

W1-h.2c
c12. i2dBW-c

j69C$9
`39$6 

6?W
J69:$ %!9 -.c02dh @ $6e1..)

W1-0d2d
c12i /2.BW-c

j69C$9
`39$6 

6?W
J69:$ %!9 -.c02id @ $6e-f)

W1-0d2i
c12d g2cBW-c

@9&5 !75!+3; j5$!+6?: Wg/020i @ $6e0f) --0g2g W.2g /2iBW.-
@9&5 !75!+3; j5$!+6?: Wg/h2g0 0f) --0/2. .2. g20BW.-
@9&5 !75!+3; j5$!+6?: Wg/h21. @ $6e?f) --0/2. .2. g20BW.-

X_



@9&5 !75!+3;
@9&5 !75!+3;

@9&5 !75!+3;
@9&5 !75!+3;

@9&5 !75!+3;

@9&5 !75!+3;

@9&5 !75!+3;
@9&5 !75!+3;

@9&5 !75!+3;
@9&5 !75!+3;

@9&5 !75!+3;

@9&5 !75!+3;
@9&5 !75!+3;
@9&5 !75!+3;
@9&5 !75!+3;

@9&5 !75!+3;
@9&5 !75!+3;

@9&5 !75!+3;

@9&5 !75!+3;
@9&5 !75!+3;

@9&5 !75!+3;
@9&5 !75!+3;

j5$!+6?: Wg/h2/1 ?f)

j5$!+6?: Wg/02ci @ $6e1f)

j5$!+6?: Wg/02/. @ $6e1..)

j5$!+6?: Wg/h2ci 1f)

j5$!+6?: Wg/g2-i 1..)

`$# Wgc.2c1 @ $6e0f)

`$# Wgc-2-c @ $6e1f)

J69:$ %!9 Wgc-2g1 @ $6e0f)

`$# Wgc.2c1 @ $6e-f)

(#??
J69:$ %!9

J69:$ %!9

`$#
J69:$ %!9

`$#

`$#

`$#
J69:$ %!9
J69:$ %!9

J69:$ %!9

`$#
J69:$ %!9

_gc-2cc

Wgc-2ih
Wgc.2c1

Wgc-2id
Wgc02.1

Wgc020/
Wgc02-1

Wgc02g0

Wgc02/0
Wgc02/g

Wgc02//
Wgc02/i

@ $6e1..)

@ $6e1f)

@ $6e1..)

@ $6e-f)
0f)

 CA
1f)
0f)

1..)
1f)
1..)

?f)

--0/21 .21 h2iBW.-

--0/20 .20 h2gBW.-

--0/2h .2h h20BW.-

--0/2/ .2/ 02dBW.-

--0c2h -2h 12/BW.-

--hd2h -02h /2gBW.h

--g.20 -h20 h2-BW.h

--g-2. -g2. 12dBW.h

--g-2. -g2. 12dBW.h

--g-2h -g2h 12hBW.h

--g-2g -g2g 120BW.h

--g-2c -g2c 12-BW.h

--g-2c -g2c 12-BW.h

--g-2i -g2i 12.BW.h

--g12. -/2. -2iBW.h

--g121 -/21 -2/BW.h

--g121 -/21 -2/BW.h

--g02- -c2- -2.BW.h

--g020 -c20 d21BW.g

--g020 -c20 d21BW.g

--g020 -c20 d21BW.g

--g02h -c2h i2iBW.g
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4567&$ 0, `39f39C J$9%3&3k$ J7$;3$% M;;#  $9;$ &! `69: 4!k$ jA7$%

89& !:#;&3!9

-(9! : $9 < ;< %$( E;! +h& =;=8 9%";?  ")(& "? 8!@9? 9!(9& N\9%&;? HUUKPB 2$(

=!;=;!%";? ;< %$( =;=8 9%";?  ")"?# "? >"%"(& $9& #!;E? <!;A LUn "? HU_I %; _In "? LIHI

N4- LIHHPB V: LI_ID JUn ;! JBK @"  ";? =(;= ( 9!( =!;`(>%(+ %; @(  ")"?# "? 8!@9? 9!(9&

9?+ ?(9! : 9& A9?: $8A9?& E"  ;>>8=: >"%"(& 9& "?$9@"% %$( (9!%$ %;+9: NV!;E? (% 9 B

HUU_] 4- LIHHPB -(9! %$( (?+ ;< %$(  9&% >(?%8!:D $8A9? &(%% (A(?%& >;)(!(+ HYJn ;< %$(

(9!%$j& &8!<9>(] 9#!">8 %8!( >;)(!(+ 9?;%$(! HLn N1(:(! 9?+ 28!?(! HUULPB 2$"&

>;?)(!&";? ;<  9?+ >;)(! <!;A ?9%8!9 %; 8!@9? $9& @((? +;>8A(?%(+ %; =!;+8>( &;A( ;<

%$( #!(9%(&%  ;>9 (W%"?>%";?& ;< ?9%")( &=(>"(& N19!R 8<< LIIH] 1>c"??(: LIILPB 2$(

>;?)(!&";? ;<  9?+ >;)(! %; 8!@9?"R9%";? "& ;<%(? A;!(  9&%"?# %$9? ;%$(! %:=(& ;< $9@"%9%

 ;&& N1>c"??(: LIILPB 2$( "?<!9&%!8>%8!( "?); )(+ "? >!(9%"?# &C:&>!9=(!&D $;8&(&D

=;E(!  "?(&D 9?+ !;9+& $9)( =(!A9?(?% 9?+  9&%"?# (<<(>%& ;? (>;&:&%(A <8?>%";?"?#

N^;;C( 9?+ 19!%"?YQ878( LIHLPB

& $8A9? =;=8 9%";?& >;?%"?8( %; "?>!(9&(D %$(!( E"  @( &8@&(78(?% "?>!(9&(& "?

8!@9? 9!(9&D &8@8!@9? 9!(9&D !;9+&D 9?+ 9#!">8 %8!(B g ;@9 >!;= 9?+&D =9&%8!(&D

= 9?%9%";?&D 9?+ 8!@9? 9!(9& $9)( (W=9?+(+ "? !(>(?% +(>9+(&D 9>>;A=9?"(+ @:  9!#(
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HLPB F!(<(!!(+ $9@"%9%& "?> 8+( 8= 9?+ A(9+;E&D =9&%8!(&D $9:<"( +&D 9?+ >!;= 9?+&
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!(&=;?+ %; %$("! (?)"!;?A(?% 9% A8 %"= ( &=9%"9 &>9 (&D !9?#"?# <!;A  ;>9 &>9 (& %;
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&8"%9@" "%:B 2; >9 >8 9%( %$( =!;=;!%";? ;<  9?+ >;)(! E"%$"? (9>$ &>9 (& E( 8&(+ <;>9 

&%9%"&%">& "? !>g,5 N650, LIHKPB \( 9++!(&&(+ %$( =;&&"@" "%: ;< &=9%"9 98%;>;!!( 9%";?
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