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56 7*"8'9:)"7'*!;;;;;;;;;;;;;;;;;;;;;;66666666666666666666;6666666;;!!<!

!

5656 2:82'+&!;;;;;;;;666;;;66666;;;;;;;;;;;;;;;;666666666666;66!!=!
56>6 +)'2&!'(!?'8@;;;;666;;;;6666;;;;;;;;;;;;;;666666666666;;;!!=!
56A6 )'*"#B7*#*"+!'(!)'*)&8*!;;666;;;;;;;;;;;;;;6666666666666666666!!C!

!

>6 7B2#)"&9!879!?#"&8!+D+"&B+!6666666666;;;;;;;;;;;;;;;;;6666666666!!!E!
!

>656 F8':*9?#"&8!&G"8#)"7'*!?&%%+!;;;;;;;;;;;66666666666666666666666!!!E!
>6>6 +#%"!)#*#%!;;;;;;;;;;;;;;;;;;;;;;;;;;666666666666666666666666!!H!

>6>656 &1-I0J,K!)313I!6666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666!!H!
>6>6>6 'L,1!)313I!6666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666!!!H!

>6A6 %#"&8#%+!;;;;;;;;;;;;;;;;;;;;;;;;;;;666666666666666666666666!!!H!
>6A656 &1-I0J,K!%3.,M3IJ!66666666666666666666666666666666666666666666666666666666666666666666666666666666666666!!5N!
>6A6>6 'L,1!%3.,M3IJ!666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666!!5N!

>6O6 B#7*!)#*#%!;;;;;;;;;;;;;;;;;;;;;;;;;;666666666666666666666!5N!
!

A6 &G2'+:8&!#++&++B&*"+!;;;;;;;;;;;;;;;;;;;;;;66666666666666666!!55!
!

A656 7B2#)"&9!879!?&%%!+7"&+!;;666666666666666666666666666666666;;;;;66666666666666666666666!5>!
A65656 20/1.J!0P!9/J-Q3M4,!666666666666666666666666666666666666666666666666666666666666666666666666666666666666!5A!
A656>6 ?,II!+/.,!(,1-,R%/1,!6666666666666666666666666666666666666666666666666666666666666666666666666666666666!5A!

A6>6 +#%"!)#*#%!666666666666666666666666666666666666666666666666666666666;;;;;;;;;6666666666666666666666!5O!
A6>656 &1-I0J,K!)313I!66666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666!5<!
A6>6>6 'L,1!)313I!666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666!5<!

A6A6 '2&*!%#"&8#%+!66666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666!5<!
A6O6 B#7*!)#*#%!;;;;;;;6666666666666666666666;;;;;;;;;;;;;66666666666666666666!5=!
A6<6 $#)@F8':*9!#78!+#B2%7*F!%')#"7'*+!666666666666666666666666666666666666666666666666666!5C!
!

O6 +#B2%7*F!#*9!#*#%D+7+!;;;;;;;;;;;;;;;;;;;;;;66666666666666666!5C!
!

O656 +#B2%7*F!B&"S'9+!;;;;;;;;;;;;;;;;;;;;;666666666666666666666!5C!
O65656 #/M!+3TLI/14!;;;;;;;;;;;;;;;;;;;;;;66666666666666666666666!5C!
O656>6 ?3.,M!+3TLI/14!;;;;;;;;;;;;;;;;;6;;;66666666666666666666666!>N!

O6>6 #*#%D"7)#%!B&"S'9+!#*9!28')&9:8&+;;;;;6;;;6666666666666666666666!!>N!
O6>656 #/M!+3TLI,!#13IUJ,J!66666;;;;;;;;;;;;;6;;;;666666666666666666!!>5!
O6>6>6 ?3.,M!+3TLI,!#13IUJ,J!666666;;;;;;;;;;;6;;;;666666666666666666!!>5!
O6>6A6 VW3I/.U!)01.M0I!6666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666!!>>!
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!

<6 9#"#!7*"&828&"#"7'*!;;;;;;;;;;;;;;;;;6;;;;;;66666666666666!!><!
!

<656 #78!+#B2%7*F!8&+:%"+!;;;;;;;;;;;;;;;;;;;666666666666666666666!!><!
<6>6 ?#"&8!+#B2%7*F!8&+:%"+!;;;;;;;;;;;;;;;;;66666666666666666666!!>=!
!

=6 B7"7F#"7'*!B&#+:8&+!;;;;;;;;;;;;;;;;;;;;;;6666666666666666666!!>C!
!

C6 (7*#%!8&2'8"!;;;;;;;;;;;;;;;;;;;;;;;;;666666666666666666666666666!!>C!
!

E6 +)S&9:%&!;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;6666666666666666666!!AN!
!

H6 8&(&8&*)&+!)7"&9!;;;;;;;;;;;;;;;;;;;;;;;;666666666666666666666!!AN!
!
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!
5 )')!?3.,M!VW3I/.U!93.3!(0M!7TL3-.,K!879!?,IIJ!66666666666666666666666666!!AA!

!

> +WTT3MU!0P!+3TLI/14!"0!$,!)01KW-.,K!6666666666666666666666666666666666666666666!!AO!
!

A +-M,,1/14!%,[,I!+.31K3MKJ!31K!FW/K,I/1,J!P0M!)')J!66666666666666666666!!A=!
!
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!
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!
> +-Q,T3./-!0P!879RH>!.0!B3/1!)313I!6666666666666666666666666666666666666666666666666666!!AH!
!
A +-Q,T3./-!0P!879R55O!.0!B3/1!)313I!6666666666666666666666666666666666666666666666666!!ON!
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!
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!
)6 'W.I/1,!0P!(/13I!8,L0M.!666666666666666666666666666666666666666666666666666666666666666666666666666666666!!OE!



 
!

!%!

!
]W1,!5=^!>N55!

!
!

8''+&_&%"!7887F#"7'*!97+"87)"!
&#8%D!8&+2'*+&!#)"7'*!

2:$%7)!S&#%"S!&G2'+:8&!#++&++B&*"!#*9!B7"7F#"7'*!?'8@!2%#*!!!
!

!
?&+"!_#*!$:8&*!#8&#!

?#"&8!V:#%7"D!#++:8#*)&!8&_'%_7*F!(:*9!+7"&!
!
!
!
56N! 7*"8'9:)"7'*!
!
&'()*+,-./'!0*!.1/!2/3.!4-*!5)'/*!6'/-!724568!2-./'!9)-:0.;!633)'-*</!
=/>(:>0*?!@)*+!A0./!<(*.-0*3!1-B-'+()3!3)C3.-*</3D!E'0*<0E-::;!>(:-.0:/!('?-*0<!
<(FE()*+3!74GH38!.1-.!1->/!0FE-<./+!.,/*.;!7"I8!=((3/>/:.!J''0?-.0(*!K03.'0<.!
7=JK8!/L.'-<.0(*!,/::3M!!!63!.1/!E'0*<0E-:!0FE-<./+!,-./'!E'(>0+/'!0*!.1/!2456!A0./D!
.1/!6'0B(*-!K/E-'.F/*.!(N!O*>0'(*F/*.-:!9)-:0.;!76KO98!-<P*(,:/+?/+!.1-.!.1/!
=JK!,/::3!.1-.!/L.'-<.!-*+!+03<1-'?/!4GHQ<(*.-F0*-./+!?'()*+,-./'!.(!3)'N-</!
,-./'!-'/!.1/!F-R('!().N:(,!(N!<(*.-F0*-.0(*!N'(F!.1/!A0./!ST/''-*/L.D!"IIUVM!!J.!
,-3!N)'.1/'!*(./+!.1-.!.1/!=JK!<-*-:3!E'(>0+/!-!E(./*.0-:!'()./!(N!3)'N-</!,-./'!
S-*+!<(*.-F0*-*.V!F0?'-.0(*!+(,*3.'/-F!(N!.1/!2456M!!
!
=JK!'/:0/3!(*!.1/!,/::3!,0.10*!.1/!2456!A0./!.(!F//.!<'0.0<-:!,-./'!3)EE:;!*//+3!
-*+D!<(*3/W)/*.:;D!3)CF0../+!-!2('P!X:-*!N('!<(*+)<.0*?!-*!O-':;!=/3E(*3/!6<.0(*!
7O=68!.(!'/3.('/!-!E('.0(*!(N!.1/3/!0FE-<./+!,/::3!N('!)*'/3.'0<./+!)3/D!0*<:)+0*?!
N).)'/!)3/!-3!-!+'0*P0*?!,-./'!3()'</!SYZ6D!"I[IVM!!6:.1()?1!.1/!O=6!,-3!+/30?*/+!
.(!<-E.)'/!-*+!.'/-.!1-B-'+()3!3)C3.-*</3!E'0F-'0:;!-3!-!,/::!E'(./<.0(*!-*+!
'/3.('-.0(*!0*0.0-.0>/D!.1/!-<.0(*!,-3!-:3(!E'(E(3/+!.(!F0.0?-./!/LE(3)'/!E-.1,-;3!
-33(<0-./+!,0.1!.1/!)*<(*.'(::/+!'/:/-3/!(N!4GH3!0*!?'()*+,-./'!E)FE/+!C;!=JK!
N'(F!.1/!2456!A0./M!!!
!
&0>/*!.1/!>(:-.0:/!*-.)'/!(N!.1/!<(*.-F0*-*.3!(N!<(*</'*!7HGH38D!.103!X)C:0<!\/-:.1!
OLE(3)'/!633/33F/*.!-*+!Y0.0?-.0(*!2('P!X:-*!!72('P!X:-*8!E'(>0+/3!N('!F('/!
<(FE'/1/*30>/!0*>/3.0?-.0(*3!0*.(!.1/!N-./!-*+!.'-*3E('.!(N!.1/!HGH3!-*+!-33/33/3!
.1/!E(./*.0-:!N('!/LE(3)'/!(N!.1/!E)C:0<!.(!.1/3/!<(*.-F0*-*.3M!!X-3.!0*>/3.0?-.0(*3!
/>-:)-./+!.1/!0FE-<.!(N!E)FE0*?!<(*.-F0*-./+!?'()*+,-./'!C).!(*:;!N(<)3/+!(*!
4GH3!0*!,-./'D!]MMM!-33)F0*?!.1-.!*(!>(:-.0:0B-.0(*!(<<)'3MMM^!ST/''-*/L.D!"II[VM!!!



 
!

!_!

T1/!'/3):.3!(N!.103!2('P!X:-*!,0::!-:3(!E'(>0+/!+-.-!.(!-3303.!0*!?)0+0*?!.1/!+/.-0:/+!
+/30?*!-*+!0FE:/F/*.-.0(*!(N!/*?0*//'0*?!F/-3)'/3!.(!<(*.'(:!.1/!>(:-.0:0B-.0(*!(N!
.1/3/!<(*.-F0*-*.3!-*+!F0*0F0B/!E(./*.0-:!E)C:0<!/LE(3)'/M!!
!
6KO9!-EE'(>/+!.1/!O=6!2('P!X:-*D!,0.1!<(*+0.0(*3D!0*!-!:/../'!+-./+!`)*/!"$D!"I[I!
7=JKD"I[I8M!!6F(*?!.1/3/!<(*+0.0(*3D!6KO9!'/W)/3./+!.1-.!=JK!E'(>0+/!3E/<0N0<!
+(<)F/*.-.0(*!.(!-33/33!E(./*.0-:!E)C:0<!1/-:.1!/LE(3)'/!.(!4GH3!-*+!1(,!.1/3/!
E(./*.0-:!/LE(3)'/3!,0::!C/!F0.0?-./+!+)'0*?!.1/!O=6!0FE:/F/*.-.0(*M!!T103!2('P!
X:-*!,-3!E'/E-'/+!0*!'/3E(*3/!.(!.1-.!'/W)/3.!,0.1!.1/!0*./*+/+!E)'E(3/!-*+!3<(E/!
(N!.103!,('P!+/3<'0C/+!C/:(,M!
!
565 2:82'+&!
!
T1/!E)'E(3/!(N!.103!2('P!X:-*!03!.(!E'(>0+/!.1/!N'-F/,('P!.(!<(*+)<.!-!3;3./F-.0<!
-33/33F/*.!(N!.1/!E(./*.0-:!/LE(3)'/!(N!0*+0>0+)-:3!:0>0*?!-*+!,('P0*?!0*!.1/!2456!
.(!.1/!1-B-'+()3!3)C3.-*</3!P*(,*!.(!/L03.!0*!.1/!?'()*+,-./'!-*+!E('.0(*3!(N!.1/!
=JK!,-./'!3;3./F3M!!T103!-33/33F/*.!,0::a!
!

• -33/33!.1/!E(./*.0-:!N('!E)C:0<!/LE(3)'/!.(!)*-<</E.-C:/!:/>/:3!(N!
<(*.-F0*-.0(*!C;!3;3./F-.0<!3-FE:0*?!-*+!-*-:;303!-.!3/>/'-:!],('3.!<-3/^!
:(<-.0(*3!0*!.1/!2456b!

• <(FE-'/!.1/!-*-:;.0<-:!'/3):.3!.(!1/-:.1QC-3/+!?)0+-*</!:/>/:3!.(!F-P/!-!
3<'//*0*?Q:/>/:!+/./'F0*-.0(*!-3!.(!,1/.1/'!.1/3/!3)C3.-*</3!E(3/!-*!
0FF0*/*.!-*+!30?*0N0<-*.!'03P!.(!E)C:0<!1/-:.1b!-*+D!

• )30*?!.1/3/!'/3):.3D!+/>/:(E!+/.-0:/+!+/30?*3!N('!/*?0*//'0*?!<(*.'(:3!-3!
F0.0?-.0(*!F/-3)'/3!.(!'/+)</!.1/!<(*</*.'-.0(*!(N!1-B-'+()3!3)C3.-*</3!0*!
.1/!:(<-:!/*>0'(*F/*.M!

!
56> +)'2&!'(!?'8@!
!
T103!2('P!X:-*!+/N0*/3!.1/!,('P!*/</33-';!.(!3;3./F-.0<-::;!-33/33!E)C:0<!/LE(3)'/!
E-.1,-;3!.(!4GH!<(*.-F0*-.0(*!N'(F!=JK!3;3./F3!0*!.1/!2456!A0./M!!6:.1()?1!
.1/'/!F-;!C/!(.1/'!E(330C:/!4GH!/LE(3)'/!E-.1,-;3!0*!.1/!2456!.1-.!<():+!E(3/!
E(./*.0-:!E)C:0<!1/-:.1!1-B-'+3D!.1/!3<(E/!(N!.103!2('P!X:-*!-*+!.1/!'/3):.0*?!@0*-:!
=/E('.!-'/!:0F0./+!.(!.1/!-33/33F/*.!(N!/LE(3)'/!N'(F!4GH!'/:/-3/3!-33(<0-./+!,0.1!
.1/!=JK!E)FE0*?!-*+!<(*>/;-*</!(N!<(*.-F0*-./+!?'()*+,-./'M!!!
!
T1/!/LE(3)'/!-33/33F/*.!E'(E(3/+!0*!.103!2('P!X:-*!+(/3!*(.!<(*3.0.)./!-!
W)-*.0.-.0>/!'03P!-33/33F/*.M!!T1/3/!0*>/3.0?-.0(*3!-*+!.1/!'/3):.0*?!@0*-:!=/E('.!
,0::!E'(>0+/!-!3<'//*0*?!:/>/:!-33/33F/*.!(N!E(./*.0-:!/LE(3)'/!-*+!E'(>0+/!+-.-!.(!
-3303.!0*!.1/!+/>/:(EF/*.!(N!+/.-0:/+!+/30?*3!N('!/*?0*//'0*?!<(*.'(:3!*//+/+!.(!
:0F0.!.1/3/!)*<(*.'(::/+!4GH!/F0330(*3M!!6!?'()*+,-./'!C-3/:0*/!'03P!-33/33F/*.!
F-;!C/!<(*+)<./+!-3!E-'.!(N!.1/!2456!A0./!@/-30C0:0.;!A.)+;!7@A8D!0N!'/W)0'/+!C;!



 
!

!c!

6KO9D!.(!W)-*.0N;!E(./*.0-:!1/-:.1!-*+!/<(:(?0<-:!'03P3!-*+!(.1/'!'()./3!(N!/LE(3)'/!
-33(<0-./+!,0.1!.1/!<(*.-F0*-./+!?'()*+,-./'M!
!
T1/3/!0*>/3.0?-.0(*3!-'/!:0F0./+!.(!.1/!=JK!,-./'!0*N'-3.')<.)'/!:(<-./+!0*!.1/!
2456D!-3!31(,*!0*!(/4WM,!5D!-*+!N(<)3/3!(*!-0'!-*+!,-./'!/LE(3)'/!E-.1,-;3M!!
A0*</!*(!3(0:!<(*.-F0*-.0(*!/L03.3!,0.10*!.1/!=JK!E'(E/'.0/3!,0.10*!.1/!2456D!*(!
3(0:!/LE(3)'/!E-.1,-;!03!C/0*?!<(*30+/'/+!)*+/'!.1/!3<(E/!(N!.103!2('P!X:-*M!!!
!
A-FE:0*?!(N!,-./'!-*+!-0'!-.!.1/!:(<-.0(*3!+/N0*/+!0*!.103!2('P!X:-*!,0::!C/!
<(*+)<./+!-*+!-*-:;.0<-:!./3.0*?!E/'N('F/+!.(!+/./'F0*/!.1/!<(*</*.'-.0(*3!(N!.1/!
HGH3!-.!>-'0()3!E(0*.3!(N!=JK!(E/'-.0(*3!,0.10*!.1/!2456M!!T1/3/!+-.-!,0::!C/!
/>-:)-./+!(*!-!3<'//*0*?Q:/>/:!C-303D!<(FE-'0*?!.1/!<(*</*.'-.0(*3!.(!-EE:0<-C:/!
1/-:.1QC-3/+!?)0+/:0*/!>-:)/3M!!T1/3/!1/-:.1QC-3/+!?)0+/:0*/3!0*<:)+/!6'0B(*-!
A)'N-</!2-./'!9)-:0.;!A.-*+-'+3!7A29A8!76'0B(*-!6+F0*03.'-.0>/!H(+/!76M6MHM8!!!!!
=[UQ[[Q[Id8!-*+!6'0B(*-!6W)0N/'!2-./'!9)-:0.;!A.-*+-'+3!7629A8!76M6MHM!=[UQ[[Q
$I_8!N('!,-./'!3-FE:/3D!6'0B(*-!K/E-'.F/*.!(N!\/-:.1!A/'>0</3!76K\A8!6'0B(*-!
6FC0/*.!60'!9)-:0.;!&)0+/:0*/3!76669&38!76K\AD![ddd8!N('!-0'!3-FE:/3D!-*+!
O*>0'(*F/*.-:!X'(./<.0(*!6?/*<;!7OX68!=/?0(*-:!A<'//*0*?!e/>/:3!7=Ae38!7OX6D!
"I[I8!N('!C(.1!-0'!0*1-:-.0(*!-*+!,-./'!<(*3)FE.0(*!/LE(3)'/!E-.1,-;3M!!!
!
5-3/+!(*!.103!/>-:)-.0(*D!-!@0*-:!=/E('.!,0::!C/!?/*/'-./+!0*<:)+0*?!-*-:;.0<-:!
'/3):.3D!-!<(FE-'03(*!(N!.1/3/!'/3):.3!.(!.1/!3<'//*0*?!<'0./'0-D!-*+!-*!-33/33F/*.!(N!
.1/!/NN/<.0>/*/33!(N!.1/!E:-**/+!F0.0?-.0(*!F/-3)'/3!.(!'/+)</!.1/!E(./*.0-:!N('!
E)C:0<!/LE(3)'/M!!!T1/3/!+-.-!<-*!.1/*!C/!)3/+!C;!6KO9!.(!+/./'F0*/!,1/.1/'!
-++0.0(*-:!1/-:.1!<(*3):.-.0(*!('!E)C:0<!1/-:.1!-33/33F/*.!03!,-''-*./+M!
!
56A )'*"#B7*#*"+!'(!)'*)&8*!
!
T1/!HGH3!1->/!C//*!0+/*.0N0/+!C-3/+!(*!/L03.0*?!+-.-!(C.-0*/+!N'(F!3-FE:/3!
<(::/<./+!C;!6KO9!-*+!=JK!N'(F!.1/!0FE-<./+!=JK!?'()*+,-./'!/L.'-<.0(*!,/::3M!!
T1/'/!-'/!30L!7_8!1-B-'+()3!3)C3.-*</3!.1-.!<(*3.0.)./!.1/!HGH3!+)/!.(!.1/0'!
E'/3/*</!-.!30?*0N0<-*.!<(*</*.'-.0(*3!0*!.1/!2456M!!T1/3/!<(*.-F0*-*.3!-'/!-::!
4GH3D!0*+0<-.0*?!.1-.!.1/;!'/-+0:;!>(:-.0:0B/!-*+!<():+!E(3/!-!.1'/-.!.(!1)F-*!1/-:.1!
.1'()?1!0*1-:-.0(*!-3!,/::!-3!0*?/3.0(*!-*+!C(+;!<(*.-<.M!!T1/3/!E'0F-';!HGH3D!
<(FE'030*?!.1/!<(FF0*?:/+!2456!E:)F/D!-'/!:03./+!-3!N(::(,3!70*<:)+0*?!.1/!
<1/F0<-:!*-F/!-*+!.1/!H1/F0<-:!6C3.'-<.!A/'>0</!7H6A!*)FC/'8a!
!

• [D[QK0<1:('(/.1/*/!7[D[QKHO8! ! H6A!*)FC/'!c%Q%#Q$!
• T/.'-<1:('(/.1/*/!7XHO8! ! ! H6A!*)FC/'!["cQ[UQ$!
• T'0<1:('(/.1/*/!7THO8! ! ! H6A!*)FC/'!cdQI[Q_!
• [D[D[QT'0<1:('(/.1-*/!7TH68! ! H6A!*)FC/'!c[Q%%Q_!
• <03![D"QK0<1:('(/.1/*/!7<03![D"QKHO8! H6A!*)FC/'![%_Q%dQ"!
• [D[QK0<1:('(/.1-*/!7[D[QKH68! ! H6A!*)FC/'!c%Q#$Q#!

!



 
!

!U!

!
G*:;!.1'//!7#8!(N!.1/3/!30L!7_8!HGH3!-'/!E'/3/*.!0*!.1/!0FE-<./+!?'()*+,-./'!-.!
<(*</*.'-.0(*3!10?1!/*()?1!.(!E(3/!-!30?*0N0<-*.!E(./*.0-:!/LE(3)'/!.(!.1/!E)C:0<M!!
H(*3/W)/*.:;D!.103!2('P!X:-*!,0::!-++'/33!(*:;!.1(3/!.1'//!7#8!HGH3b![D[QKHOD!XHO!
-*+!THOM!!
!
H1'(F0)F!03!-:3(!-!HGH!.1-.!(<<)'3!:(<-::;!,0.10*!.1/!2456!C()*+-'0/3M!!T1/!
<(*</*.'-.0(*3!(N!<1'(F0)F!0*!.1/!0FE-<./+!=JK!?'()*+,-./'!-'/!,/::!C/:(,!.1/!
OX6!F-L0F)F!<(*.-F0*-*.!:/>/:!7YHe8!N('!+'0*P0*?!,-./'M!!H1'(F0)F!03!-:3(!-!
*(*Q>(:-.0:/!<(*.-F0*-*.!3(!.1/'/!03!*(!'/-3(*-C:/!E(./*.0-:!N('!-*!0*1-:-.0(*!
/LE(3)'/!E-.1,-;M!!H(*3/W)/*.:;D!<1'(F0)F!03!*(.!C/0*?!<(*30+/'/+!0*!.1/!2('P!
X:-*M!
!
!
>6N! 7B2#)"&9!879!?#"&8!+D+"&B+!
!
T1/!=JK!,-./'!3;3./F3!,0.10*!.1/!C()*+-'0/3!(N!.1/!2456D!0FE-<./+!7('!
.1'/-./*/+!.(!C/!0FE-<./+8!C;!.1/!?'()*+,-./'!<(*.-F0*-.0(*D!0*<:)+/!#"!
?'()*+,-./'!/L.'-<.0(*!,/::3D!.1/!A-:.!H-*-:!<(*>/;-*</D!3/>/'-:!:-./'-:!
<(*>/;-*</3!-*+!.1/!Y-0*!H-*-:M!!T1/3/!0*+0>0+)-:!3;3./F!/:/F/*.3!-'/!+/3<'0C/+!0*!
.1/!N(::(,0*?!3/<.0(*3M!
!
T1/!F-?*0.)+/!(N!.1/!0FE-<.D!/3.0F-./+!C;!/L.'-E(:-.0*?!6KO9!,/::1/-+!4GH!
3-FE:/!'/3):.3!N'(F!0FE-<./+!=JK!,/::3!7<(*.-F0*-*.!<(*</*.'-.0(*38!-*+!=JK!
103.('0<-:!E)FE0*?!'/<('+3!7+03<1-'?/!>(:)F/8D!03!-EE'(L0F-./:;!#D$II!E()*+3!(N!
HGH3!'/:/-3/+!.(!.1/!:(<-:!/*>0'(*F/*.!-**)-::;!7"IId!+-.-8M!
!
>65! F8':*9?#"&8!&G"8#)"7'*!?&%%+!
!
=JK!F-0*.-0*3!#"!?'()*+,-./'!/L.'-<.0(*!,/::3!,0.10*!.1/!2456M!!T,/*.;!7"I8!(N!
.1/3/!,/::3!-'/!0FE-<./+!C;!HGH3!7[_!-C(>/!YHe38!-*+!(*/!,/::!03!E'/3/*.:;!*(.Q0*Q
3/'>0</!7=JKQ[[[8M!!6!:03.!(N!.1/!0FE-<./+!=JK!,/::3D!-:(*?!,0.1!.1/!<(*</*.'-.0(*!(N!
HGH3!0*!/-<1D!03!E'(>0+/+!0*!"3ZI,!5!-*+!.1/!:(<-.0(*3!(N!.1/3/!,/::3!-'/!31(,*!0*!
(/4WM,!5M!!!
!
O-<1!,/::!1-3!-!N0/:+QN0.!+03<1-'?/!E0E0*?!3;3./F!.1-.!+0'/<.3!.1/!?'()*+,-./'!N'(F!
.1/!E)FE!0*.(!.1/!A-:.!H-*-:!('!:-./'-:3!7.1'()?1!'/</0>/'!C(L/38!('!+0'/<.:;!0*.(!.1/!
Y-0*!H-*-:M!!T1/!+03<1-'?/!E0E0*?!N'(F!/-<1!,/::!03!)*0W)/:;!<(*N0?)'/+!.(!
-<<(FF(+-./!.1/!,/::!30./!:(<-.0(*!-*+!('0/*.-.0(*!-*+D!0*!-::!<-3/3D!E'(>0+/3!-*!-0'!
?-E!C;!+03<1-'?0*?!0*.(!-!?'->0.;!<(*>/;-*</!.1'()?1!.1/!(E/*!-.F(3E1/'/!7-0'!
?-E8M!!f(!=JK!,/::3!<)''/*.:;!+03<1-'?/!0*.(!E'/33)'0B/+!E0E0*?!3;3./F3M!
!
!



 
!

!d!

>6>! +#%"!)#*#%!
!
T1/!=JK!A-:.!H-*-:!03!E'0F-'0:;!-*!/*<:(3/+!-*+!)*+/'?'()*+!?'->0.;!<(*>/;-*</!
3;3./F!.1-.!.'-*3E('.3!/L.'-<./+!?'()*+,-./'!N'(F!0.3!('0?0*D!,/::!*)FC/'!=JKQ[[$D!
,/3.,-'+!<(::/<.0*?!?'()*+,-./'!N'(F!,/::3!=JKQ[[#!.1'()?1!=JKQ[I%!-:(*?!.1/!
3().1!30+/!(N!4-*!5)'/*!A.'//.!.(!0.3!./'F0*)3!-.!.1/!Y-0*!H-*-:!7-.!U#'+!6>/*)/!R)3.!
3().1!(N!4-*!5)'/*!A.'//.873//!(/4WM,!58M!!T1/!A-:.!H-*-:!'/F-0*3!-!?'->0.;!N:(,!
<(*>/;-*</b!1(,/>/'D!(>/'!.1/!UIg!;/-'3!(N!(E/'-.0(*!0.!1-3!C//*!:-'?/:;!<(*>/'./+!
N'(F!0.3!('0?0*-:!<(*N0?)'-.0(*!-3!-*!(E/*!<-*-:!.(!-*!/*<:(3/+!<(*>/;-*</M!
!
>6>65! &1-I0J,K!)313I!
!
T1/!/*<:(3/+!E('.0(*3!(N!.1/!A-:.!H-*-:!-'/!/W)0EE/+!,0.1!F-*1(:/3!-.!F):.0E:/!
:(<-.0(*3!-:(*?!.1/!<(*>/;-*</!.(!E'(>0+/!-<</33!N('!F-0*./*-*</M!!T1/!F-R('0.;!(N!
F-*1(:/!<(>/'3!(*!.1/!A-:.!H-*-:!-'/!(N!3(:0+!3.//:!<(*3.')<.0(*!-*+!E'(>0+/!-*!
-+/W)-./!3/-:!.(!E'/>/*.!/LE(3)'/!(N!.1/!E)C:0<!.(!>(:-.0:0B/+!<(*.-F0*-*.3!0*!.1/!
)*+/':;0*?!1/-+3E-</M!!\(,/>/'D!3(F/!(N!.1/!F-*1(:/!<(>/'3!0*!.1/!(:+/'D!/-3./'*!
3/<.0(*!(N!.1/!<(*>/;-*</!1->/!3F-::!7-*+!3(F/.0F/3!F):.0E:/8!(E/*0*?3!0*!.1/!
<(>/'3M!!T1/3/!F-*1(:/!<(>/'3!,0::!C/!0*<:)+/+!0*!.1/!-33/33F/*.!(N!E(./*.0-:!E)C:0<!
1/-:.1!/LE(3)'/M!
!
>6>6>! 'L,1!)313I!
!
T1/!A-:.!H-*-:!1-3!.,(!7"8!'/F-0*0*?!(E/*!3/<.0(*3!<(*303.0*?!(N!<(*<'/./Q:0*/+!
<-*-:D!C(.1!:(<-./+!0*!.1/!,/3./'*!/L./*.!(N!.1/!A-:.!H-*-:M!!T1/3/!(E/*!3/<.0(*3!
F-0*.-0*!.1/!?/*/'-:!<-*-:!-:0?*F/*.!-*+!?'->0.;!N:(,!:0*/h?'-+/!-*+!-'/D!.1/'/N('/D!
3/>/'-:!F/./'3!C/:(,!.1/!?'-+/!(N!.1/!E->/F/*.!-+R-</*.!.(!2/3.!4-*!5)'/*!A.'//.M!!
T1/3/!(E/*!<-*-:!3/<.0(*3!-'/!-3!N(::(,3a!
!

• C/?0**0*?!-EE'(L0F-./:;!UII!N//.!,/3.!(N!c%.1!6>/*)/!,0.1!.1/!(E/*!3/<.0(*!
-EE'(L0F-./:;!#"I!N//.!:(*?b!

!

• C/?0**0*?!-EE'(L0F-./:;!"%I!N//.!,/3.!(N!cd.1!6>/*)/!,0.1!.1/!(E/*!3/<.0(*!
-EE'(L0F-./:;!![D[%I!N//.!:(*?M!

!
6!.10'+!3/<.0(*!(N!(E/*!<-*-:!70FF/+0-./:;!,/3.!(N!_d.1!6>/*)/D!-EE'(L0F-./:;!"$I!
N//.!:(*?8D!,-3!/*<:(3/+!0*!"I[I!+)'0*?!H0.;!(N!X1(/*0L!3.'//.!0FE'(>/F/*.3M!
!
>6A! %#"&8#%+!
!
=JK!).0:0B/3!30L!7_8!:-./'-:!<(*>/;-*</3!,0.10*!.1/!F-'?0*3!(N!.1/!2456!.(!.'-*3E('.!
?'()*+,-./'!N'(F!,/::3!.1-.!-'/!*(.!0FF/+0-./:;!-+R-</*.!.(!.1/!A-:.!H-*-:!('!Y-0*!
H-*-:M!!@()'!7$8!(N!.1/3/!:-./'-:3!N:(,!3().1!N'(F!,/::3!=JKQUdD!=JKQd"D!=JKQd%D!-*+!
=JKQ[IID!.(!.1/!Y-0*!H-*-:M!!T1/!'/F-0*0*?!.,(!7"8!:-./'-:3!.'-*3E('.!?'()*+,-./'!



 
!

![I!

N'(F!.1/!,/::3!0*!.1/!3().1/-3./'*!E('.0(*!(N!.1/!2456!N'(F!=JKQ[I$D!=JKQ[I#!-*+!
=JKQ[I[!.(!.1/!Y-0*!H-*-:!-*+!N'(F!=JKQ[I"!.(!.1/!*('.1Q3().1!:-./'-:!3/'>0*?!=JKQ
[II!-*+!(*!.(!.1/!Y-0*!H-*-:M!!T1/!F-R('0.;!(N!.1/!=JK!:-./'-:3!-'/!/*<:(3/+b!
1(,/>/'D!.,(!7"8!(E/*!3/<.0(*3!3.0::!/L03.D!-3!31(,*!(*!(/4WM,!5M!
!
>6A65! &1-I0J,K!%3.,M3IJ!
!
T1/!/*<:(3/+!3/<.0(*3!(N!:-./'-:3!<(*303.!(N!3F-::/'Q+0-F/./'!?'->0.;!E0E/:0*/3D!
.;E0<-::;!:/33!.1-*!"$!0*<1/3!0*!+0-F/./'M!!T1/3/!E0E/:0*/3!+(!*(.!1->/!F-*1(:/!('!
<:/-*Q().!-<</33!E(0*.3!-*+D!.1/'/N('/D!E'/3/*.!:0F0./+!E(./*.0-:!N('!E)C:0<!/LE(3)'/!
.(!.1/!<(*.-F0*-./+!?'()*+,-./'!C/0*?!<(*>/;/+M!
!
>6A6>! 'L,1!%3.,M3IJ!
!
T1/'/!-'/!(*:;!.,(!7"8!(E/*!:-./'-:!3/<.0(*3!0*!.1/!=JK!,-./'!3;3./F3!0*!.1/!2456D!
-3!N(::(,3a!

!
• ')**0*?!*('.1!.(!3().1!-:(*?!.1/!/-3./'*!30+/!(N!$#'+!6>/*)/!-EE'(L0F-./:;!

U%I!N//.!3().1!(N!2/3.!5)<P/;/!=(-+M!!T103!3/<.0(*!03!-*!(E/*D!<(*<'/./Q
:0*/+!<-*-:!-EE'(L0F-./:;!$II!N//.!:(*?M!!T103!(E/*!3/<.0(*!(N!:-./'-:!03!
'/-+0:;!-<</330C:/!.(!.1/!E)C:0<!-*+!03!-EE'(L0F-./:;!.1'//!7#8!N//.!C/:(,!.1/!
?'-+/!(N!.1/!-+R-</*.!$#'+!6>/*)/M!

!

• ')**0*?!/-3.!.(!,/3.!N'(F!0FF/+0-./:;!,/3.!(N!,/::!=JKQ[I#!(*!.1/!,/3.!
30+/!(N![d.1!6>/*)/!-*+!*('.1!(N!e(,/'!5)<P/;/!=(-+b!<(*>/;0*?!
?'()*+,-./'!N'(F!,/::3!=JKQ[I$!-*+!=JKQ[I#M!!T103!3/<.0(*!03!-*!(E/*D!
<(*<'/./Q:0*/+!<-*-:!-EE'(L0F-./:;![D$II!N//.!:(*?M!!T103!3/<.0(*!03!/*<:(3/+!
0*!-!<1-0*Q:0*P!N/*</!.(!+03<()'-?/!E)C:0<!-<</33M!

!
6*!(E/*!3/<.0(*!')**0*?!*('.1!.(!3().1!-:(*?!"c.1!6>/*)/!,-3!/*<:(3/+!C;!=JK!0*!
G<.(C/'!(N!"IId!.(!/:0F0*-./!E)C:0<!-<</33!-*+!E'/>/*.!.1/!:-./'-:!N'(F!C/0*?!)3/+!
-3!-!]3,0FF0*?!1(:/^D!P*(,*!.(!C/!N'/W)/*./+!C;!:(<-:!'/30+/*.3M!!
!
>6O! B#7*!)#*#%!
!
T1/!=JK!Y-0*!H-*-:!('0?0*-./3!R)3.!.(!.1/!,/3.!(N!.1/!"#'+!6>/*)/!2-3./,-./'!
T'/-.F/*.!X:-*.!722TX8!:(<-./+!-.!"#'+!6>/*)/!-*+!e(,/'!5)<P/;/!=(-+D!-*+!
N:(,3!,/3.!-:(*?!.1/!3().1/'*!F-'?0*!(N!.1/!2456M!!T1/!Y-0*!H-*-:!-.!.103!E(0*.!
'/</0>/3!?'-+/!6g!/NN:)/*.!N'(F!.1/!22TX!-3!,/::!-3!?'()*+,-./'!N'(F!.1/!:-./'-:!
3/'>0*?!,/::3!=JKQ[I$D!=JKQ[I#!-*+!=JKQ[I[M!!J*!-++0.0(*!.(!.1/!/NN:)/*.D!.1/!Y-0*!
H-*-:!'/</0>/3!<(*.-F0*-./+!?'()*+,-./'!N'(F!.1/!-N('/F/*.0(*/+!:-./'-:3!-3!,/::!
-3!)*<(*.-F0*-./+!-*+!<(*.-F0*-./+!?'()*+,-./'!+0'/<.:;!N'(F!,/::3!0FF/+0-./:;!
-+R-</*.!.(!.1/!<-*-:M!!@:(,!'-./3!N('!.1/!<(*.-F0*-./+!,/::3D!-*+!/3.0F-./+!HGH!
F-33!'/:/-3/3D!,0::!C/!E'(>0+/+!0*!.1/!T-3P![!@0*-:!=/E('.M!



 
!

![[!

!
A6N! &G2'+:8&!#++&++B&*"+!
!
T1/!/3.0F-./+D!<(FC0*/+!F-33!(N!HGH3!'/:/-3/+!N'(F!.1/!*('F-:!=JK!/L.'-<.0(*!
,/::!N0/:+!(E/'-.0(*3D!-3!E'/>0()3:;!3.-./+D!03!-EE'(L0F-./:;!#D$II!E()*+3!E/'!;/-'!
7C-3/+!(*!=JK!103.('0<-:!,/::!(E/'-.0(*3!7"IId!+-.-8!-*+!-33(<0-./+!,-./'!W)-:0.;!
+-.-8M!!210:/!E'/>0()3!0*>/3.0?-.0(*3!1->/!-++'/33/+!3(F/!(N!.1/!033)/3!'/?-'+0*?!
E(./*.0-:!E)C:0<!/LE(3)'/!.(!3)'N-</!,-./'!0*!.1/!2456D!.103!2('P!X:-*!E'(>0+/3!N('!
-!F('/!<(FE'/1/*30>/D!3<'//*0*?Q:/>/:!-33/33F/*.!(N!.1/!E(./*.0-:!N('!E)C:0<!
/LE(3)'/!.(!<(*.-F0*-./+!,-./'!-*+!-0'!.1'()?1!0*?/3.0(*D!0*1-:-.0(*!-*+!C(+;!
<(*.-<.M!!!
!
OLE(3)'/!-33/33F/*.3!,0::!C/!<(*+)<./+!+)'0*?!-!E/'0(+!,1/*!.1/!=JK!,/::!N0/:+!
,0.10*!.1/!2456!03!0*!3)3.-0*/+!-*+!'/:-.0>/:;!3./-+;Q3.-./!(E/'-.0(*!0*!('+/'!.(!
/>-:)-./!.1/!,('3.Q<-3/!/LE(3)'/!3</*-'0(M!!X)C:0<!/LE(3)'/!E-.1,-;3!.(!C/!
<(*30+/'/+!,0::!0*<:)+/!0*1-:-.0(*D!N)::Q!-*+!E-'.0-:QC(+;!<(*.-<.D!N031!<(*3)FE.0(*!
-*+!+0'/<.!<(*3)FE.0(*!7+'0*P0*?8M!!A0*</!3(0:!<(*.-F0*-.0(*!1-3!*(.!C//*!0+/*.0N0/+!
0*!('!-+R-</*.!.(!-*;!=JK!(E/'-.0(*3!0*!.1/!2456!-*+!03!/33/*.0-::;!<(*N0*/+!.(!
3()'</!-'/-3D!/LE(3)'/!.(!<(*.-F0*-*.3!0*!3(0:3!,0::!*(.!C/!/>-:)-./+!0*!.103!X)C:0<!
\/-:.1!OLE(3)'/!633/33F/*.M!
!
T103!X)C:0<!\/-:.1!OLE(3)'/!633/33F/*.!,0::!/>-:)-./!E(./*.0-:!/LE(3)'/3!N('!
<(*.-F0*-*.3!N'(F!.1/!N(::(,0*?!=JK!,-./'!3;3./F!/:/F/*.3a!!,/::1/-+!+03<1-'?/!
E(0*.3D!,/::!30./!E/'0F/./'!7N/*</Q:0*/8D!1/-+3E-</!0*!.1/!A-:.!H-*-:!-*+!:-./'-:!
E0E/:0*/3D!.1/!3)'N-</!(N!.1/!Y-0*!H-*-:!-*+!(E/*!3/<.0(*3!(N!:-./'-:3!-*+!<-*-:3M!!
T103!3-FE:0*?!,0::!C/!<(*+)<./+!.(!0*>/3.0?-./!C(.1!.1/!F-?*0.)+/!(N!E(./*.0-:!
+0'/<.!/LE(3)'/!.(!.1/!E)C:0<!7<(*</*.'-.0(*QC-3/+8!-3!,/::!-3!.(!E'(>0+/!0*30?1.!
0*.(!.1/!F-33!.'-*3N/'!(N!<(*.-F0*-*.3!N'(F!.1/!,-./'!0*.(!.1/!-0'!7>(:-.0:0B-.0(*!
F-33!C-:-*</8!-*+!+0:).0(*!7,1/'/!-EE:0<-C:/8!-3!.103!<(*.-F0*-./+!?'()*+,-./'!03!
+03<1-'?/+!-*+!.'-*3E('./+!.1'()?1!.1/!=JK!,-./'!3;3./FM!
!
60'!3-FE:0*?!,0::!<(*303.!(N!<(::/<.0(*!(N![Q1()'!<(FE(30./!-0'!3-FE:/3!-*+!
3)C3/W)/*.!-*-:;303!)30*?!.1/!O*>0'(*F/*.-:!X'(./<.0(*!6?/*<;!7OX68!Y/.1(+!!!!!
TGQ[%M!!60'!3-FE:0*?!-*+!-*-:;.0<-:!F/.1(+3!-'/!+/3<'0C/+!0*!+/.-0:!0*!A/<.0(*3!$M[M[!
-*+!$M"M[D!'/3E/<.0>/:;M!!2-./'!3-FE:0*?!,0::!<(*303.!(N!<(::/<.0(*!(N!?'-C!3-FE:/3!
-*+!3)C3/W)/*.!-*-:;303!)30*?!OX6!Y/.1(+!U"_I5M!!2-./'!3-FE:0*?!-*+!-*-:;.0<-:!
F/.1(+3!-'/!+/3<'0C/+!0*!+/.-0:!0*!A/<.0(*3!$M[M"!-*+!$M"M"D!'/3E/<.0>/:;M!!
!
)01-,1.M3./01R$3J,K!71[,J./43./01J!
!
T1/!/LE(3)'/!-33/33F/*.3!<(*+)<./+!)*+/'!.103!2('P!X:-*!-'/!<(*</*.'-.0(*QC-3/+!
0*>/3.0?-.0(*3!.1-.!,0::!-../FE.!.(!+/./'F0*/!.1/!E(./*.0-:!/LE(3)'/!.(!/-<1!(N!.1/3/!
HGH3!.(!*/-'C;!'/30+/*.3!-*+!0*+)3.'0-:!,('P/'3!.1'()?1!0*?/3.0(*D!0*1-:-.0(*!-*+!
+0'/<.!<(*.-<.M!!!



 
!

!["!

B3JJ!$3I31-,!71[,J./43./01J!
!
T1/!F-33!C-:-*</!0*>/3.0?-.0(*3!<(*+)<./+!)*+/'!.103!2('P!X:-*!-'/!0*./*+/+!.(!
+/./'F0*/!.1/!"###!$%&'()(*!+,!-.-/!0121&/13!(+!(41!&)0!(40+%54!6+2&()2)7&()+'!&(!(41!
8+)'(!+,!9122!3)/:4&051###;!-*+!"###!,0+<!(41!/%0,&:1!+,!(41!:&'&2###;!76KO9D!"I[I8D!-3!,/::!
-3!N'(F!(.1/'!0FE-<./+!=JK!3;3./F!/:/F/*.3M!!H(FE-'03(*!(N!,-./'!W)-:0.;!+-.-!,0::!
E'(>0+/!-*!(>/'-::!F-33!C-:-*</D!+/N0*0*?!:(33/3!+)/!.(!>(:-.0:0B-.0(*!-*+!/NN/<.3!(N!
+0:).0(*D!,1/'/!-EE:0<-C:/M!!\(,/>/'D!-0'!3-FE:0*?!+-.-!<-**(.!C/!)3/+!+0'/<.:;!N('!
W)-*.0N;0*?!.1/!(>/'-::!3;3./F!F-33!C-:-*</M!!T103!+-.-!,0::!(*:;!C/!)3/N):!0*!
-33/330*?!.1/!'/:-.0>/!E'(E('.0(*!(N!<(*.-F0*-*.3!C/0*?!>(:-.0:0B/+!N'(F!/-<1!(N!
.1/3/!3;3./F!/:/F/*.3M!
!
)01-,L.W3I!B0K,I!
!
H(*</E.)-:!3<1/F-.0<3!(N!.1/!3/:/<./+!=JK!,-./'!3;3./F3!C/0*?!3-FE:/+!-'/!
E'(>0+/+!0*!(/4WM,J!>!31K!A6!!(/4WM,!>!+/E0<.3!.1/!=JK!3;3./F!N'(F!,/::!=JKQd"!
.1'()?1!.1/!0*./'<(**/<.0*?!:-./'-:!.(!.1/!Y-0*!H-*-:!-*+!(/4WM,!A!+/E0<.3!.1/!=JK!
3;3./F!N'(F!=JKQ[[$!.1'()?1!.1/!A-:.!H-*-:!.(!.1/!Y-0*!H-*-:M!!T1/3/!N0?)'/3!
0::)3.'-./!.1/!3-FE:0*?!-EE'(-<1!N('!/>-:)-.0*?!C(.1!.1/!E(./*.0-:!/LE(3)'/!
E-.1,-;3!C/0*?!-33/33/+!-3!,/::!-3!.1/!F-33!C-:-*</!0*>/3.0?-.0(*3M!!6!3)FF-';!(N!
.1/!3-FE:0*?!C/0*?!<(*+)<./+!)*+/'!.103!2('P!X:-*!03!E'(>0+/+!0*!"3ZI,!>!-*+!03!
+/3<'0C/+!0*!.1/!N(::(,0*?!3/<.0(*3M!!J*!.103!<(*</E.)-:!F(+/:!-*+!.1/!-<<(FE-*;0*?!
3/<.0(*3!.1-.!N(::(,D!-0'!3-FE:/3!,0::!C/!+/*(./+!-3!7#58D!30?*0N;0*?!-0'!3-FE:/!
*)FC/'![D!-*+!,-./'!3-FE:/3!,0::!C/!30F0:-':;!+/*(./+!,0.1!7?58!30?*0N;0*?!,-./'!
3-FE:/!*)FC/'![M!
!
A65! 7B2#)"&9!879!?&%%!+7"&+!
!
X)FE0*?!(N!.1/!0FE-<./+!=JK!,/::3!E'/3/*.3!3/>/'-:!E-.1,-;3!N('!E(./*.0-:!'/:/-3/!
(N!4GH3!.(!.1/!/*>0'(*F/*.!-*+D!.1/'/N('/D!E(330C:/!/LE(3)'/!.(!.1/!E)C:0<M!!T1/3/!
E(330C:/!/LE(3)'/!E-.1,-;3!0*<:)+/!.1/!]E(0*.3!(N!+03<1-'?/^!N'(F!.1/!,/::3!-*+!.1/!
3)''()*+0*?!,/::!30./!]N/*</Q:0*/3^M!!T1/3/!0FE-<./+!,/::3!+03<1-'?/!+0'/<.:;!0*.(!.1/!
(E/*!Y-0*!H-*-:!('!0*.(!'/</0>/'!C(L/3!,1/'/!.1/!,-./'!03!<(*>/;/+!.(!.1/!Y-0*!
H-*-:!.1'()?1!?'->0.;!:-./'-:3!('!.1/!A-:.!H-*-:!-3!E'/>0()3:;!+/3<'0C/+M!!!
!
T1/!<(*</*.'-.0(*3!(N!.1/!HGH3!N()*+!0*!.1/!>-'0()3!,/::3!,0.10*!.1/!2456!-'/!
E'(>0+/+!0*!"3ZI,!5M!!63!31(,*D!,/::3!=JKQd"!-*+!=JKQ[[$!-'/!.,(!(N!.1/!10?1/3.!
<(*</*.'-.0(*!,/::3!0*!./'F3!(N!.(.-:!HGH3M!!T1/3/!.,(!,/::3D!-*+!.1/0'!
0*./'<(**/<.0*?!<(*>/;-*</3D!E'(>0+/!3)NN0<0/*.!-<</33!N('!-33/330*?!C(.1!.1/!,('3.Q
<-3/!E(./*.0-:!N('!E)C:0<!/LE(3)'/!-*+!.1/!4GH!F-33!C-:-*</D!-3!+/3<'0C/+!0*!.1/!
N(::(,0*?!3/<.0(*3!-*+!0::)3.'-./+!0*!(/4WM,!>D!=JKQd"!.(!.1/!Y-0*!H-*-:D!-*+!!!
(/4WM,!AD!=JKQ[[$!.(!.1/!Y-0*!H-*-:M!
!!
!



 
!

![#!

A6565! 20/1.J!0P!9/J-Q3M4,!
!
K0'/<.!/LE(3)'/!(N!,('P/'3!.(!.1/!HGH3!03!E(330C:/!C;!<(F0*?!0*.(!<:(3/!E'(L0F0.;!.(!
.1/!E(0*.!(N!+03<1-'?/!N'(F!.1/!,/::!E0E0*?M!!T103!E(./*.0-:!/LE(3)'/!<():+!(<<)'!.(!
,('P/'3!/*./'0*?!.1/!,/::!30./!-*+!E/'N('F0*?!31('.Q+)'-.0(*!F-0*./*-*</!(N!.1/!
,/::!+)'0*?!,/::!(E/'-.0(*M!!T(!-33/33!.1/!E(./*.0-:!/LE(3)'/!(N!.1/3/!,('P/'3!.(!.1/!
HGH3!0*!.1/!2456D!.,(!7"8!(N!.1/!10?1/3.!<(*.-F0*-*.!<(*</*.'-.0(*!,/::3!,0::!C/!
3-FE:/+M!!T(!-33/33!.1/!E(./*.0-:!/LE(3)'/!N'(F!.1/!E(0*.!(N!+03<1-'?/D!=JK!,0::!
3-FE:/!-3!N(::(,3a!
!

• 60'!3-FE:0*?!0*!.1/!1/-+3E-</!(N!.1/!<(*<'/./!'/</0>/'!C(L/3!.1-.!<1-**/:!
.1/!,/::!+03<1-'?/!-.!=JKQ[[$!7#58!-*+!=JKQd"!7#>8b!!

• 60'!3-FE:0*?!0*!.1/!C'/-.10*?!B(*/!0FF/+0-./:;!-+R-</*.!.(!.1/!<(*<'/./!
'/</0>/'!C(L/3!-.!=JKQ[[$!7#A8!-*+!=JKQd"!7#O8b!-*+D!

• 2-./'!3-FE:0*?!N'(F!.1/!,/::!+03<1-'?/!E0E0*?!-.!=JKQ[[$!7?58!-*+!=JKQd"!
7?>8M!

• 2-./'!3-FE:0*?!N'(F!.1/!,/::!+03<1-'?/!E0E0*?!-.!.1/!(.1/'!/L.'-<.0(*!,/::3!
-:(*?!.1/!A-:.!H-*-:D!=JKQ[I%!.1'()?1!=JKQ[[#D!0*<:)30>/!77?A8!.1'()?1!
7?558D!'/3E/<.0>/:;8D!-*+!-.!.1/!'/F-0*0*?!<(*.-F0*-./+!=JK!/L.'-<.0(*!
,/::3!0*!.1/!2456!7=JKQU$!7?5>8D!=JKQUd!7?5A8D!=JKQd%!7?5O8D!=JKQ[II!
7?5<8D!=JKQ[I"!7?5=8D!-*+!=JKQ[I$!7?5C88!

!
T1/!-0'!3-FE:/3!<(::/<./+!0*!.1/!1/-+3E-</!(N!.1/!'/</0>/'!3.')<.)'/3D!7#58!-*+!7#>8D!
,0::!C/!)3/+!.(!/>-:)-./!.1/!F-33!C-:-*</!(N!.1/!3;3./F!70M/MD!1(,!F)<1!F-33!(N!HGH3!
-'/!'/.-0*/+!0*!.1/!,-./'D!-*+!1(,!F)<1!-'/!'/:/-3/+!.(!.1/!-0'8M!!60'!3-FE:/3!
<(::/<./+!,0.10*!.1/!C'/-.10*?!B(*/!0FF/+0-./:;!-C(>/!.1/!.(E!(N!.1/3/!'/</0>0*?!
3.')<.)'/3D!7#A8!-*+!7#O8D!,0::!C/!)3/+!.(!-33/33!.1/!'/:-.0>/!:/>/:!(N!E(./*.0-:!
/LE(3)'/!.(!0*+)3.'0-:!,('P/'3!.(!.1/!HGH3!'/:/-3/+!.(!.1/!-0'!N'(F!.1/!0FE-<./+!
=JK!,/::3!+)'0*?!(E/'-.0(*M!!T1/!,-./'!3-FE:/3!7?58!-*+!7?>8!,0::!C/!)3/+!.(!
-33/33!.1/!E(./*.0-:!/LE(3)'/!.(!0*+)3.'0-:!,('P/'3!N'(F!0*<0+/*.-:!<(*.-<.!,0.1!.1/!
,-./'!+03<1-'?/+!N'(F!.1/!,/::3!-*+!.(!/>-:)-./!.1/!F-33!C-:-*</!(N!.1/!3;3./FM!!
2-./'!3-FE:/3!7?A8!.1'()?1!7?5C8!,0::!C/!)3/+!.(!E'(>0+/!-!F('/!<(FE'/1/*30>/!
<1-'-<./'0B-.0(*!(N!.1/!HGH!'/:/-3/3!-<'(33!.1/!30./!C;!E'(>0+0*?!-!3*-E31(.!(N!
<(*.-F0*-*.!<(*</*.'-.0(*3M!!T1/3/!,-./'!3-FE:/3!F-;!C/!<(::/<./+!0*!<(*R)*<.0(*!
,0.1!6KO9i3!'/?):-':;!3<1/+):/+!2456!3-FE:0*?!/>/*.!0N!3<1/+):0*?!E/'F0.3M!
!
A656>! ?,II!+/.,!(,1-,R%/1,!
!
OLE(3)'/!.(!.1/!?/*/'-:!E)C:0<!F-;!(<<)'!C;!0*1-:-.0(*!(N!4GH3!0*!-FC0/*.!-0'!
('0?0*-.0*?!N'(F!.1/!0FE-<./+!=JK!,/::!30./3M!!T1/!<:(3/3.!E(0*.!(N!+0'/<.!E)C:0<!
-<</33!.(!.1/!0FE-<./+!=JK!,/::!+03<1-'?/!03!-.!.1/!N/*</+!F-'?0*3!(N!.1/!0FE-<./+!
=JK!,/::!30./3M!!20.1!.1/!>(:-.0:/!*-.)'/!(N!.1/!<(*.-F0*-*.3D!E'/>-0:0*?!,0*+3!<():+!
.'-*3E('.!>(:-.0:0B/+!<(*.-F0*-*.3!N'(F!.103!E(./*.0-:!E(0*.!(N!+03<1-'?/!-<'(33!.1/!
30./!C()*+-'0/3D!E(330C:;!,0.10*!.1/!C'/-.10*?!B(*/M!!T103!2('P!X:-*!,0::!-33/33!.1/!



 
!

![$!

E(./*.0-:!N('!/LE(3)'/!.(!.1/!E)C:0<!0*!.1/!C'/-.10*?!B(*/!-+R-</*.!.(!0FE-<./+!=JK!
,/::3M!
!
2/::3!=JKQ[[$!-*+!=JKQd"!,0::!C/!/>-:)-./+!.(!-33/33!.103!E(./*.0-:!N('!/LE(3)'/!.(!
.1/!'/:/-3/+!<(*.-F0*-*.3M!!A0*</!:(<-:!,/-.1/'!<(*+0.0(*3!,0::!E:-;!-*!0FE('.-*.!
'(:/!0*!.103!-33/33F/*.D!F/./('(:(?0<-:!+-.-!,0::!C/!<(::/<./+!+)'0*?!.1/3/!
-33/33F/*.3!-*+!-!]>0'.)-:^!N/*</Q:0*/!,0::!C/!(C3/'>/+!N('!.1/!E)'E(3/3!(N!-33/330*?!
.1/!,('3.Q<-3/!/LE(3)'/!3</*-'0(M!!T103!>0'.)-:!N/*</Q:0*/!,0::!/L./*+!-'()*+!.1/!
E(0*.!(N!+03<1-'?/!-:(*?!.1/!N()'!7$8!F-R('!-L/3!(N!.1/!-<.)-:!N/*</Q:0*/!-.!-!+03.-*</!
/W)-:!.(!.1/!31('./3.!+03.-*</!N'(F!.1/!E(0*.!(N!+03<1-'?/!.(!.1/!-<.)-:!N/*</Q:0*/M!!
5;!3-FE:0*?!-:(*?!.103!>0'.)-:!N/*</Q:0*/D!.1/!,('3.Q<-3/!/LE(3)'/!,0::!C/!-33/33/+!
,0.1!F-L0F)F!<(*30+/'-.0(*!(ND!-*+!-<<(FF(+-.0(*!N('D!.1/!>-'0-C:/!,0*+!
+0'/<.0(*3!:0P/:;!.(!C/!/*<()*./'/+!+)'0*?!.1/!3-FE:0*?!/>/*.M!!Y/./('(:(?0<-:!+-.-!
,0::!C/!<(::/<./+!-3!+/3<'0C/+!0*!A/<.0(*!$M[M[M!
!
J*!('+/'!.(!-33/33!.103!E(./*.0-:!/LE(3)'/!E-.1,-;D!=JK!,0::!3-FE:/!-3!N(::(,3a!
!

• 60'!3-FE:0*?!-.!N()'!7$8!:(<-.0(*3!-:(*?!.1/!>0'.)-:!N/*</Q:0*/!0*!.1/!
C'/-.10*?!B(*/!-.!=JKQ[[$!7#<8!.1'()?1!7#E8!-*+!-.!=JKQd"!7#H8!.1'()?1!
7#5>8b!-*+D!

• 60'!3-FE:0*?!-.!.,(!7"8!:(<-.0(*3!.1-.!-'/!+03.-*.!/*()?1!.(!'/E'/3/*.!
C-<P?'()*+!-FC0/*.!-0'!W)-:0.;D!7#5A8!-*+!7#5O8M!!5-<P?'()*+!-0'!3-FE:0*?!
03!+03<)33/+!0*!+/.-0:!0*!A/<.0(*!#M%M!!

!
J*!.1/!<-3/!(N!,/::!=JKQ[[$D!.1/!+03<1-'?/!N'(F!.1/!,/::!-:3(!/*./'3!-*!(E/*Q.(EE/+!
]+0>/'30(*!C(L^!-EE'(L0F-./:;!#I!N//.!,/3.!7+(,*!3.'/-F8!(N!.1/!N/*</+!,/::!30./!
-:(*?!.1/!3().1!30+/!(N!4-*!5)'/*!A.'//.M!!T103!3.')<.)'/!03!(E/*!.(!.1/!-.F(3E1/'/!
-*+!03!:(<-./+!-+R-</*.!.(!.1/!30+/,-:P!(*!.1/!3().1!30+/!(N!4-*!5)'/*!A.'//.M!!
H(*3/W)/*.:;D!.103!3.')<.)'/!'/E'/3/*.3!-!E(./*.0-:!E)C:0<!/LE(3)'/!E-.1,-;!
.1'()?1!0*1-:-.0(*M!!J*!('+/'!.(!-33/33!.103!E(./*.0-:!/LE(3)'/!E-.1,-;D!=JK!,0::!
<(*+)<.!-++0.0(*-:!3-FE:0*?!-3!N(::(,3a!
!

• 60'!3-FE:0*?!0*!.1/!1/-+3E-</!(N!.1/!+0>/'30(*!C(L!7#5<8!-*+!0*!.1/!
C'/-.10*?!B(*/!0FF/+0-./:;!-+R-</*.!.(!.1/!<(*<'/./!+0>/'30(*!C(L!7#5=8M!!

!
A6>! +#%"!)#*#%!
!
X(./*.0-:!/LE(3)'/!.(!<(*.-F0*-./+!?'()*+,-./'!N:(,0*?!.1'()?1!.1/!A-:.!H-*-:!,0::!
C/!-33/33/+!0*!C(.1!.1/!/*<:(3/+!3/<.0(*3!(N!.103!]<-*-:^!7-<.)-::;!-!E0E/:0*/!.1'()?1!
.1/!F-R('0.;!(N!0.3!:/*?.18!-*+!.1/!'/F-0*0*?!(E/*!3/<.0(*3!(N!.1/!A-:.!H-*-:D!-3!
+/3<'0C/+!0*!.1/!N(::(,0*?!3/<.0(*3M!!
!
!
!



 
!

![%!

A6>65! &1-I0J,K!)313I!
!
210:/!.1/!A-:.!H-*-:!03!-<.)-::;!-*!/*<:(3/+!E0E/:0*/!N('!.1/!F-R('0.;!(N!0.3!'/-<1D!0.!03!
-!?'->0.;QN:(,!E0E/:0*/!-*+D!-3!3)<1D!1-3!1/-+3E-</!-*+!E'/3/*.3!.1/!(EE('.)*0.;!N('!
>(:-.0:0B/+!HGH3!.(!/3<-E/M!!T103!E(330C0:0.;!N('!HGH3!.(!/3<-E/!N'(F!.1/!1/-+3E-</!
'/E'/3/*.3!-!E(./*.0-:!/LE(3)'/!E-.1,-;!.(!.1/!E)C:0<M!!J*!('+/'!.(!-33/33!.103!
E(./*.0-:!/LE(3)'/!E-.1,-;D!=JK!,0::!3-FE:/!-3!N(::(,3a!
!

• 60'!3-FE:0*?!0*!.1/!1/-+3E-</!)*+/'!(*/!(N!.1/!N0'3.!F-*1(:/!<(>/'3!.1-.!
E'(>0+/3!'/-3(*-C:/!/LE(3)'/!E(./*.0-:!70M/MD!1-3!1(:/3!('!?'-.0*?!0*!.1/!
F-*1(:/!<(>/'8!+(,*3.'/-F!N'(F!=JKQ[[$!7#5C8b!

• 60'!3-FE:0*?!0*!.1/!1/-+3E-</!0*30+/!.1/!A-:.!H-*-:!E0E/:0*/!,1/'/!.1/!
E0E/:0*/!C/<(F/3!(E/*!<-*-:!7-EE'(L0F-./:;!c_.1!6>/*)/8!7#5E8b!-*+D!

• 2-./'!3-FE:0*?!N'(F!.1/!A-:.!H-*-:!-.!.1/!E(0*.!(N!-<W)030.0(*!(N!.1/!7#5C8!
1/-+3E-</!3-FE:/!7?5E8M!

!
T103!-0'!3-FE:0*?!+-.-!,0::!C/!)3/+!.(!-33/33!.1/!E(./*.0-:!N('!E)C:0<!/LE(3)'/!-*+!
.1/!,-./'!+-.-!7?5E8!,0::!C/!)3/+!0*!<(*</'.!,0.1!.1/!,/::1/-+!,-./'!W)-:0.;!+-.-!
N'(F!=JKQ[[$!7?58!.(!/>-:)-./!.1/!F-33!C-:-*</D!-*+!+/./'F0*/!.1/!(>/'-::!:(33/3!
.(!>(:-.0:0B-.0(*M!!!
!
A6>6>! 'L,1!)313I!!
!
T1/!:-3.!.,(!7"8!'/F-0*0*?!3/<.0(*3!(N!(E/*!A-:.!H-*-:!'/E'/3/*.!E(./*.0-:!/LE(3)'/!
E-.1,-;3!0*<:)+0*?!0*1-:-.0(*D!E-'.0-:Q!-*+!N)::QC(+;!<(*.-<.D!N031!<(*3)FE.0(*!-*+!
0*?/3.0(*!7+'0*P0*?8M!!T1/3/!(E/*!3/<.0(*3!E'/3/*.!E(330C:/!/LE(3)'/!(N!.1/!E)C:0<!
.1'()?1!.1/3/!E-.1,-;3!-*+!,0::!C/!-33/33/+!.1'()?1!3-FE:0*?!(N!.1/!)EQ3.'/-F!
(E/*!3/<.0(*D!:(<-./+!R)3.!,/3.!(N!c%.1!6>/*)/M!!A-FE:0*?!-.!.103!E(0*.!,0::!<(*303.!(N!
.1/!N(::(,0*?a!
!

• 2-./'!3-FE:0*?!-.!.1/!E(0*.!(N!+03<1-'?/!N'(F!.1/!/*<:(3/+!E0E/:0*/!.(!.1/!
(E/*!<-*-:!7?5H8b!-*+D!

• 60'!3-FE:0*?!-C(>/!.1/!3)'N-</!(N!.1/!,-./'!0FF/+0-./:;!+(,*3.'/-F!(N!.1/!
E(0*.!(N!+03<1-'?/!N'(F!.1/!/*<:(3/+!E0E/:0*/!.(!.1/!(E/*!<-*-:!7#5H8M!

!
A6A! '2&*!%#"&8#%+!
!
210:/!.1/!F-R('0.;!(N!.1/!(E/*!:-./'-:3!0*!.1/!2456!1->/!C//*!<(*>/'./+!.(!
/*<:(3/+!E0E/:0*/3D!-*!(E/*!:-./'-:!3.0::!/L03.3!/-3.!(N!.1/!"#'+!6>/*)/!2-3./,-./'!
T'/-.F/*.!X:-*.!-*+!-*(.1/'!3().1!(N!,/::!=JKQd"D!-3!+/3<'0C/+!0*!A/<.0(*!"M#M"M!!
T1/!:-./'-:!3/'>0*?!,/::!=JKQd"!,-3!.1/!N(<)3!(N!6KO9!0*>/3.0?-.0(*3!0*!"IIID!.1/!
'/3):.3!(N!,10<1!,/'/!E'(>0+/+!0*!.1/!'/E('.D!]=JK!H-*-:!H1-'-<./'0B-.0(*!=/E('.D!
2456^D!+-./+!@/C')-';!(N!"II[!7T/''-*/L.D!"II[8M!!!
!



 
!

![_!

J*!.1-.!+(<)F/*.D!T/''-*/L.!'/E('./+!.1-.!THO!<(*</*.'-.0(*3!0*!,-./'!+/<'/-3/+!
N'(F!c"!F0<'(?'-F3!E/'!:0./'!7µ?he8!-.!.1/!E(0*.!(N!+03<1-'?/!N'(F!=JKQd"D!.(!%_!
µ?he!-.!-!+03.-*</!(N!"II!N//.!+(,*3.'/-FD!,10<1!/W)-./3!.(!-!:(33!(N!-EE'(L0F-./:;!
""j!(N!.1/!.(.-:!THO!F-33M!!A0F0:-'!'/3):.3!,/'/!31(,*!N('!XHO!,0.1!,/::1/-+!
<(*</*.'-.0(*3!(N!""!µ?he!+/<'/-30*?!.(![%!µ?he!-.!-!+03.-*</!(N!"II!N//.!
+(,*3.'/-FD!,10<1!/W)-./3!.(!-!:(33!(N!-EE'(L0F-./:;!#"j!(N!.1/!.(.-:!XHO!F-33M!!
f(!-0'!3-FE:0*?!,-3!<(*+)<./+!+)'0*?!.103!<-*-:!<1-'-<./'0B-.0(*M!!T1/!(*:;!
'/-3(*-C:/!<(*<:)30(*!N('!.1/3/!(C3/'>/+!:(33/3!03!.1-.!.1/!4GH3!>(:-.0:0B/+!N'(F!.1/!
,-./'!+)'0*?!+03<1-'?/!-*+!<(*>/;-*</!7*(!-++0.0(*-:!,-./'!/*./'0*?!.1/!:-./'-:!
.1-.!<():+!1->/!<-)3/+!+/<'/-3/3!+)/!.(!+0:).0(*8M!!!
!
210:/!F)<1!(N!.1/!:-./'-:!.1-.!,-3!3-FE:/+!0*!"III!1-3!C//*!/*<:(3/+D!(*/!3/<.0(*!
(N!(E/*!:-./'-:!3.0::!/L03.3!.(+-;M!!T103!(E/*!3/<.0(*!(N!:-./'-:!'/E'/3/*.3!-*(.1/'!
E(./*.0-:!/LE(3)'/!E-.1,-;!.(!.1/!:(<-:!E)C:0<M!!T1/'/N('/D!0*!('+/'!.(!-33/33!.103!
E(./*.0-:!/LE(3)'/!E-.1,-;D!-*+!.(!-3303.!0*!<(*3.')<.0*?!-!F-33!C-:-*</!N('!.103!
/:/F/*.!(N!.1/!=JK!3;3./FD!=JK!,0::!<(*+)<.!.1/!N(::(,0*?!3-FE:0*?a!
!

• 60'!3-FE:0*?!0*!.1/!1/-+3E-</!(N!.1/!/*<:(3/+!:-./'-:!E0E/:0*/!,1/'/!.1/!
E0E/:0*/!.'-*30.0(*3!0*.(!(E/*!:-./'-:D!0N!.1/!1/-+3E-</!03!-<</330C:/!7#>Nb!

• 60'!3-FE:0*?!-C(>/!.1/!3)'N-</!(N!.1/!,-./'!0*!.1/!(E/*!3/<.0(*!(N!.1/!!!!!!
=JKQd"!:-./'-:!7#>58b!

• 2-./'!3-FE:0*?!-.!.1/!(E/*!:-./'-:!<-*-:!7?>N8b!-*+D!
• 2-./'!3-FE:0*?!-.!.1/!E(0*.!(N!+03<1-'?/!(N!.1/!:-./'-:!0*.(!.1/!=JK!Y-0*!

H-*-:!7?>58M!
!
A6O! B#7*!)#*#%!
!
T1/!Y-0*!H-*-:!,0::!C/!3-FE:/+!.(!+/./'F0*/!.1/!<(*</*.'-.0(*!(N!HGH3!0*!C(.1!-0'!
-*+!,-./'M!!2-./'!3-FE:/!'/3):.3!-'/!->-0:-C:/!N'(F!E'/>0()3!3-FE:0*?!/>/*.3!-*+!
.103!+-.-!,0::!C/!0*<:)+/+!0*!.103!-33/33F/*.M!!J*!('+/'!.(!-33/33!.1/!E(./*.0-:!N('!
/LE(3)'/!.(!HGH3!0*!.1/!Y-0*!H-*-:D!=JK!,0::!3-FE:/!-3!N(::(,3a!
!

• 60'!3-FE:0*?!0FF/+0-./:;!-C(>/!.1/!3)'N-</!(N!.1/!,-./'!0*!.1/!Y-0*!H-*-:!
-EE'(L0F-./:;!./*!7[I8!N//.!+(,*3.'/-F!N'(F!.1/!E(0*.!(N!+03<1-'?/!(N!.1/!
:-./'-:!3/'>0*?!=JKQd"D!-C(>/!.1/!0*N/''/+!F0L0*?!B(*/!7#>>8b!

• 60'!3-FE:0*?!0FF/+0-./:;!-C(>/!.1/!3)'N-</!(N!.1/!,-./'!0*!.1/!Y-0*!H-*-:!
-.!.1/!E(0*.!(N!+03<1-'?/!(N!.1/!A-:.!H-*-:!0*.(!.1/!Y-0*!H-*-:!7#>A8b!!

• 2-./'!3-FE:0*?!(N!.1/!Y-0*!H-*-:!-EE'(L0F-./:;!%II!N//.!+(,*3.'/-F!(N!
.1/!E(0*.!(N!+03<1-'?/!(N!.1/!A-:.!H-*-:!7?C8b!-*+D!

• 60'!3-FE:0*?!-.!.1/!3-F/!E:-</!-3!-C(>/!7#>N8M!
!
63!3.-./+D!.103!2('P!X:-*!,0::!0*<('E('-./!,-./'!W)-:0.;!+-.-!<(::/<./+!0*!E'/>0()3!
0*>/3.0?-.0(*3D!C)0:+0*?!(*!.1/!-*-:;.0<-:!'/3):.3!N'(F!.1/!`)*/!"I[I!-*+!6E'0:!"I[[!
6KO9!<-*-:!3-FE:0*?!/>/*.3M!!T1/3/!+-.-!,0::!C/!-++/+!.(!.1/!*/,!+-.-!3/.!-*+!



 
!

![c!

<(*30+/'/+!+)'0*?!-*-:;303!(N!'/3):.3!-*+!+/>/:(EF/*.!(N!+/.-0:/+!+/30?*!
3E/<0N0<-.0(*3!N('!0FE:/F/*.-.0(*!(N!.1/!E'(E(3/+!F0.0?-.0(*!F/-3)'/3M!
!
A6<! $#)@F8':*9!#78!+#B2%7*F!%')#"7'*+!
!
K/./'F0*-.0(*!(N!C-<P?'()*+!:/>/:3!(N!HGH3!,0::!C/!-<<(FE:031/+!C;!3/:/<.0*?!-!
F0*0F)F!(N!.,(!:(<-.0(*3!-,-;!N'(F!P*(,*!3()'</3!C).!,0.10*!.1/!?/*/'-:!>0<0*0.;!
(N!.1/!E'0F-';!3-FE:0*?!:(<-.0(*3M!!k*(,*!3()'</3!0*<:)+/!/L.'-<.0(*!,/::!30./3D!
(E/*!3/<.0(*3!(N!.1/!A-:.!H-*-:!-*+!:-./'-:3D!-*+!.1/!Y-0*!H-*-:M!!l*P*(,*!3()'</3!
F-;!-:3(!/L03.M!!A/:/<.0*?!C-<P?'()*+!:(<-.0(*3!.1-.!-'/!-,-;!N'(F!<)''/*.!
0*+)3.'0-:!-*+!<(FF/'<0-:!-<.0>0.;!,0::!F0*0F0B/!.1/!0FE-<.!+)/!.(!E(./*.0-:!
3()'</3M!!6'/-3!3)<1!-3!)*+/>/:(E/+!('!-?'0<):.)'-:!:-*+D!3<1((:3D!('!E-'P3!,0::!C/!
<(*30+/'/+M!!f)FC/'!(N!3-FE:/3!-*+!3E/<0N0<!:(<-.0(*3!,0::!C/!+/./'F0*/+!0*!
<((E/'-.0(*!,0.1!6KO9!./<1*0<-:!3.-NN!E'0('!.(!0*0.0-.0(*!(N!3-FE:0*?M!
!
!
O6N! +#B2%7*F!#*9!#*#%D+7+!
!
T103!3/<.0(*!E'(>0+/3!-!A-FE:0*?!-*+!6*-:;303!X:-*!7A6X8!.1-.!+/3<'0C/3!F/.1(+3!
-*+!E'(</+)'/3!.(!<(::/<.!-*+!-*-:;B/!-0'!-*+!?'()*+,-./'!3-FE:/3!0*!<(*R)*<.0(*!
,0.1!.103!X)C:0<!\/-:.1!OLE(3)'/!633/33F/*.!-*+!Y0.0?-.0(*!2('P!X:-*M!!T103!
3/<.0(*!E'(>0+/3!-++0.0(*-:!?)0+-*</!.(!.1/!/L03.0*?!@0/:+!A-FE:0*?!-*+!6*-:;303!
X:-*!7@A6X8!N('!.1/!2456!75OZkhT/''-*/L.D!"III-8!
!
6!30./Q3E/<0N0<!9)-:0.;!633)'-*</!X'(R/<.!X:-*!796XX8!75OZkhT/''-*/L.D!"IIIC8!1-3!
C//*!E'/E-'/+!-*+!,0::!C/!<(FE:0/+!,0.1b!1(,/>/'D!.103!A6X!E'(>0+/3!-++0.0(*-:!
+/.-0:3!3E/<0N0<!.(!.1/!E:-**/+!-0'!-*+!,-./'!3-FE:0*?!+/3<'0C/+!0*!.103!2('P!X:-*M!!
!
O65! +#B2%7*F!B&"S'9+!

!
T1/!N(::(,0*?!3/<.0(*3!E'(>0+/!+/.-0:3!'/?-'+0*?!.1/!3-FE:0*?!F/.1(+3!.1-.!,0::!C/!
).0:0B/+!N('!.1/!-0'!-*+!,-./'!3-FE:0*?!+/3<'0C/+!0*!.103!2('P!X:-*M!!!A-FE:0*?!,0::!
C/!<(*+)<./+!<(*303./*.!,0.1!.1/!E'(>030(*3!(N!.1/!30./Q3E/<0N0<!\/-:.1!-*+!A-N/.;!
X:-*!7\6AX8!7=JKD!"I[[8M!
!
O6565! #/M!+3TLI/14!
!
60'!3-FE:0*?!,0::!C/!<(*+)<./+!0*!-<<('+-*</!,0.1!3.-*+-'+!E'-<.0</3!.(!.1/!
F-L0F)F!/L./*.!E(330C:/!)30*?!3-FE:0*?!/W)0EF/*.D!E'(</+)'/3!-*+!
F/./('(:(?0<-:!+-.-!<(::/<.0(*!-3!+/3<'0C/+!0*!.1/!N(::(,0*?!3/<.0(*3M!
!
!
!
!



 
!

![U!

Sampling Equipment 
!
e-C('-.(';!-*-:;303!(N!4GH3!0*!-0'!'/W)0'/3!-!'/:-.0>/:;!:-'?/!3-FE:/!>(:)F/!.(!
-<10/>/!:(,Q:/>/:!+/./<.0(*!:/>/:3M!!H(*3/W)/*.:;D!-!_Q:0./'!3.-0*:/33!3.//:!A)FF-m!
<-*03./'!7('!/W)0>-:/*.8!,0::!C/!)3/+!N('!N0/:+!<(::/<.0(*!(N!-0'!3-FE:/3!N('!4GH!
-*-:;3/3M!!A)FF-m!<-*03./'3!-'/!3.-0*:/33!3.//:!>/33/:3!,10<1!1->/!1-+!.1/!0*./'*-:!
3)'N-</3!3E/<0-::;!E-330>-./+!.(!E'(+)</!-!<1/F0<-::;!0*/'.!0*./'0('M!!!
!
T1/!<-*03./'3!-'/!E'/Q<:/-*/+D!/>-<)-./+D!-*+!/W)0EE/+!,0.1!-!E'/Q<-:0C'-./+!N:(,!
0*.-P/!'/?):-.('!-*+!>-<))F!?-)?/M!!T1/!N:(,!0*.-P/!'/?):-.('!,0::!C/!<-:0C'-./+!.(!
-::(,!-!<(*3.-*.!N0::!'-./!(N!.1/!_Q:0./'!A)FF-m!<-*03./'3!(>/'!.1/![Q1()'!3-FE:/!
E/'0(+M!!6::!3-FE:0*?!/W)0EF/*.!,0::!C/!E'(>0+/+!C;!.1/!-*-:;.0<-:!:-C('-.(';!
<(*+)<.0*?!4GH!-*-:;3/3D!-*+!,0::!0*<:)+/!</'.0N0<-.0(*!(N!<:/-*0*?!-*+!<-:0C'-.0(*M!
!
Sampling Procedure  
!
T1/!N(::(,0*?!-'/!3./EQC;Q3./E!3-FE:0*?!E'(</+)'/3!N('!<(::/<.0(*!(N!-0'!W)-:0.;!
+-.-M!
!
1. l*E-<P!.1/!A)FF-m!<-*03./'3!N'(F!.1/!.'-*3E('.!E-<P-?0*?M!!4/'0N;!.1-.!-::!
/W)0EF/*.!<(FE(*/*.3!-'/!E'/3/*.!-*+!.1/!<-*03./'!>-:>/!03!<:(3/+M!!O-<1!<-*03./'!
,0::!C/!E'(>0+/+!,0.1!-!10?1QE)'0.;!N:(,!<(*.'(::/'D!0*./?'-./+!E-'.0<):-./!N0:./'D!-*+!
>-<))F!?-)?/M!!T1/3/!/:/F/*.3!<(*3.0.)./!-!30*?:/!0*+0>0+)-:!3-FE:/!.'-0*D!</'.0N0/+!
C;!.1/!-*-:;.0<-:!:-CM!!O-<1!(N!.1/!0*+0>0+)-:!3-FE:0*?!.'-0*3!,0::!C/!F-0*.-0*/+!-3!
+/:0>/'/+D!,0.1!*(!3,0.<10*?!('!'/E:-</F/*.!(N!-*;!(N!.1/!/:/F/*.3M!
!
2. Y-'P!/-<1!<-*03./'!,0.1!-!+03<'/./!3-FE:/!*)FC/'M!!T1/!3-FE:/!*)FC/'D!.1/!
A)FF-m!<-*03./'!3/'0-:!*)FC/'D!-*+!.1/!N:(,!<(*.'(::/'!3/'0-:!*)FC/'!,0::!C/!
0*+0<-./+!(*!.1/!<1-0*Q(NQ<)3.(+;!'/<('+M!!6NN0L!-!.-?!+0'/<.:;!.(!.1/!3-FE:/!
<(*.-0*/'M!!2'0./!0*N('F-.0(*!(*!.1/!.-?!E'(>0+0*?!3-FE:/!0+/*.0N0<-.0(*!0*!0*+/:0C:/D!
,-./'E'((N!0*PM!
!
3. X:-</!.1/!<-*03./'3!-.!.1/!3-FE:/!:(<-.0(*3!+/3<'0C/+!0*!.103!2('P!X:-*M!!@('!
N/*</Q:0*/!:(<-.0(*3D!<-*03./'3!,0::!C/!E:-</+!-.!-EE'(L0F-./!C'/-.10*?!B(*/!
/:/>-.0(*!70M/MD!$!.(!_!N//.!-C(>/!?'()*+!3)'N-</8M!!!
!
4. 21/*!'/-+;!.(!0*0.0-./!3-FE:0*?D!<(**/<.!.1/!N:(,!<(*.'(::/'D!E-'.0<):-./!
N0:./'!-*+!>-<))F!?-)?/!/W)0EF/*.!.(!.1/!<-*03./'D!-*+!<(*N0'F!.1-.!.1/!<-*03./'!
>-:>/!03!<:(3/+M!!T1/!N:(,!<(*.'(::/'3!-'/!3E/<0N0<-::;!+/30?*/+!N('!<(::/<.0*?![Q1()'!
3-FE:/3M!
!
5. GE/*!.1/!<-*03./'!>-:>/!-*+!'/<('+!.1/!3-FE:0*?!3.-'.!.0F/M!!T1/!>-<))F!
?-)?/!,0::!'/?03./'!.1/!:/>/:!(N!>-<))F!E'/3/*.M!!=/<('+!.103!>-:)/!(*!.1/!.-?!(N!.1/!
A)FF-m!<-*03./'D!0*!.1/!N0/:+!:(?!C((P!-*+!(*!.1/!<1-0*Q(NQ<)3.(+;!'/<('+M!!T1/!



 
!

![d!

0*0.0-:!>-<))F!(N!.1/!<-*03./'!31():+!C/!?'/-./'!.1-*!"%!0*<1/3!(N!F/'<)';M!!JN!.1/!
<-*03./'!>-<))F!03!:/33!.1-*!"%!0*<1/3!(N!F/'<)';D!+(!*(.!)3/!-*+!'/E:-</!,0.1!
C-<P)E!<-*03./'M!!!
!
6. H1/<P!.1/!>-<))F!?-)?/!'/-+0*?!(N!.1/!<-*03./'3!N'/W)/*.:;!+)'0*?!.1/!!!!!!!!!!
[Q1()'!3-FE:0*?!E/'0(+!.(!/*3)'/!.1/!N:(,!<(*.'(:!'/?):-.('3!-'/!,('P0*?!E'(E/':;M!!
=/<('+!?-)?/!'/-+0*?3!-*+!*(./!-*;!-*(F-:()3!<(*+0.0(*3M!!JN!-*;!<-*03./'!+'(E3!.(!
"!0*<1/3!(N!F/'<)';!E'0('!.(!.1/!/*+!(N!.1/![Q1()'!3-FE:0*?!E/'0(+D!'/<('+!.1/!N0*-:!
<-*03./'!E'/33)'/D!.1/!.0F/!-*+!.1/!-FC0/*.!./FE/'-.)'/D!-*+!.1/*!<:(3/!.1/!>-:>/M!
!
7. 6.!.1/!/*+!(N!.1/![Q1()'!3-FE:0*?!E/'0(+D!'/<('+!.1/!N0*-:!<-*03./'!E'/33)'/D!
.1/!.0F/!-*+!-FC0/*.!./FE/'-.)'/D!-*+!.1/*!<:(3/!.1/!>-:>/M!!!
!
8. T1/!N0*-:!E'/33)'/!(N!-!_Qe!<-*03./'!31():+!'-*?/!C/.,//*!"!-*+!%!0*<1/3!(N!
F/'<)';!(*</!.1/!<-*03./'!03!N)::!-*+!1-3!/W)0:0C'-./+!.(!-FC0/*.!./FE/'-.)'/M!!6*;!
<-*03./'!1->0*?!-!N0*-:!E'/33)'/!?'/-./'!.1-*!%!0*<1/3!(N!F/'<)';!,0::!'/W)0'/!
E'/33)'0B-.0(*!C;!.1/!:-CD!'/3):.0*?!0*!3-FE:/!+0:).0(*!-*+!/:/>-./+!'/E('.0*?!:0F0.3M!!!
6*;!<-*03./'!.1-.!,-3!<:(3/+!E'0('!.(!<(FE:/.0(*!(N!.1/![Q1()'!3-FE:0*?!E/'0(+!7-.!"!
0*<1/3!(N!F/'<)';8!,0::!3.0::!E'(>0+/!>-:0+!+-.-!C).!,0::!C/!N:-??/+!.(!0*+0<-./!.1-.!.1/!
+-.-!+(!*(.!'/E'/3/*.!-![Q1()'!3-FE:/M!
!
9. H(*N0'F!.1-.!.1/!>-:>/!03!<:(3/+!-*+!.1/*!'/F(>/!.1/!3-FE:/!.'-0*M!
!
10. =/E-<P-?/!.1/!3-FE:0*?!/W)0EF/*.M!!H(FE:/./!-*+!F-0*.-0*!.1/!<1-0*Q(NQ
<)3.(+;!'/<('+!-*+!/*3)'/!.1-.!A)FF-m!<-*03./'3!-'/!E'(E/':;!:-C/:/+M!!4/'0N;!.1-.!
.1/!3-FE:/!*)FC/'D!<-*03./'!3/'0-:!*)FC/'!-*+!N:(,!<(*.'(::/'!3/'0-:!*)FC/'!-'/!
E'(E/':;!+(<)F/*./+!(*!.1/!<-*03./'!.-?D!<1-0*Q(NQ<)3.(+;!'/<('+!-*+!.1/!N0/:+!:(?!
C((PM!
!
11. =/.)'*!.1/!<-*03./'3!.(!.1/!:-C('-.(';!7>0-!1-*+!+/:0>/';8!,0.1!.1/!30?*/+!
<1-0*Q(NQ<)3.(+;!'/<('+!-3!3E/<0N0/+!0*!A/<.0(*!$M"M$M!
!

Meteorological Data Collection 
!
J*!('+/'!.(!-+R)3.!N('!)*E'/+0<.-C0:0.;!0*!,0*+!+0'/<.0(*!+)'0*?!.1/!3-FE:/!<(::/<.0(*!
.0F/!N'-F/D!-0'!3-FE:/3!,0::!C/!<(::/<./+!0*!.1/!N()'!<-'+0*-:!,0*+!+0'/<.0(*3!-.!/-<1!
,/::!30./!,10:/!<(*<)''/*.:;!F(*0.('0*?!-<.)-:!(*30./!,0*+!+0'/<.0(*M!!6!K->03!
J*3.')F/*.D!4-*.-?/!X'("!E('.-C:/!,/-.1/'!3.-.0(*D!7('!30F0:-'8D!,0::!C/!)3/+!.(!
<(::/<.!:(<-:!F/./('(:(?0<-:!+-.-!0*<:)+0*?!,0*+!3E//+!-*+!,0*+!+0'/<.0(*M!!T1/3/!
F/./('(:(?0<-:!+-.-!,0::!C/!'/<('+/+!(*!-!+-.-!:(??/'!-.!-!F-L0F)F!(N!"QF0*)./!!
!



 
!

!"I!

0*./'>-:3!+)'0*?!.1/![Q1()'!-0'!3-FE:/!<(::/<.0(*!E/'0(+M!!T1/!E('.-C:/!,/-.1/'!
3.-.0(*!,0::!C/!3/.!)E!0*!-*!(E/*!-'/-!-.!/-<1!,/::!30./!.(!(C.-0*!F/./('(:(?0<-:!+-.-!
-.!.1/!-EE'(L0F-./!C'/-.10*?!B(*/!/:/>-.0(*M!
!
O656>! ?3.,M!+3TLI/14!
!
T(!.1/!/L./*.!E(330C:/D!,-./'!W)-:0.;!3-FE:/3!,0::!C/!<(::/<./+!-*+!-*-:;B/+!
following protocols developed by ADEQ in the WVBA FSAP (BE&K/Terranext, 2000a).   
 
Sampling Equipment & Procedure 
 
Prior to sampling, RID will confirm that each production well has been operating for a 
minimum of 48 hours.  Each well will be purged using the dedicated sample port located 
on the discharge piping within the well site enclosure.  Electrical conductivity (EC), pH 
and temperature of the purged groundwater will be measured utilizing a Hanna Probe 
meter (or equivalent).  Field measurements will be recorded on field data sheets (see 
Appendix A) and will continue until stabilization is observed.  Stabilization will be 
defined as that point at which the EC and temperature of two consecutive measurements 
are within 10 percent and pH values are within 0.2 standard units.  Once stabilization is 
observed, a sample will be collected.  All purge water will be collected in a five (5) 
gallon bucket (or additional, if necessary), and will be disposed at the receiver/collection 
box at each well site. 
 
2-./'!W)-:0.;!3-FE:/3!,0::!C/!<(::/<./+!0*!3/.3!(N!.1'//!7#8!$IQF0::0:0./'!>(:-.0:/!
('?-*0<!-*-:;303!74G68!>0-:3!E'/3/'>/+!,0.1![a[!1;+'(<1:('0<!-<0+!7\H:8M!!A-FE:/3!
,0::!C/!<(::/<./+!,0.1!B/'(!1/-+3E-</M!!O-<1!4G6!>0-:!,0::!C/!.0:./+!.(!-EE'(L0F-./:;!
$%!+/?'//3!(N!>/'.0<-:D!-*+!N0::/+!)30*?!-!N:(,!'-./!(N!-EE'(L0F-./:;![DIII!F0::0:0./'3!
E/'!F0*)./!(N!3-FE:/M!!T1/!>0-:!,0::!C/!N0::/+!.(!.1/!C'0F!-*+!.1/*D!)30*?!.1/!<-ED!-!
3F-::!-F()*.!(N!,-./'!31-::!C/!-++/+!)*.0:!-!F/*03<)3!03!N('F/+M!!T1/!>0-:!,0::!.1/*!
C/!<-EE/+D!.)'*/+!)E30+/!+(,*D!-*+!.-EE/+!.(!>/'0N;!*(!1/-+3E-</M!!AF-::!-0'!
C)CC:/3!,0::!C/!-<</E./+D!1(,/>/'D!0N!-*!-0'!C)CC:/!7('!-<<)F):-.0(*!(N!-0'!C)CC:/38!
:-'?/'!.1-*!E/-!30B/!03!(C3/'>/+D!.1/!3-FE:/!,0::!C/!+03<-'+/+!-*+!.1/!:(<-.0(*!'/Q
3-FE:/+M!!A-FE:/3!,0::!C/!3.('/+!0*!-!<((:/'!,0.1!,/.!0</!-.!$°!H/:30)3!7H8D!±!"°HD!-*+!
1-*+!+/:0>/'/+!.(!.1/!-*-:;.0<-:!:-C('-.(';M!!
!
O6>! #*#%D"7)#%!B&"S'9+!#*9!28')&9:8&+!
!
60'!-*+!,-./'!3-FE:/3!,0::!C/!-*-:;B/+!N(::(,0*?!E'(.(<(:3!+/>/:(E/+!C;!6KO9!0*!
.1/!2456!@A6XD!.(!.1/!/L./*.!E(330C:/M!!T1/3/!E'(.(<(:3!0*<:)+/!W)-:0.;!<(*.'(:!
E'(>030(*3!-*+!3-FE:/!+(<)F/*.-.0(*!-*+!F-*-?/F/*.!E'-<.0</3!-3!+/3<'0C/+!0*!
.1/!N(::(,0*?!3/<.0(*3M!
!
!
!



 
!

!"[!

O6>65! #/M!+3TLI,!#13IUJ,J!
!
6FC0/*.!-0'!3-FE:/3!,0::!C/!3)CF0../+!.(!60'./<1!O*>0'(*F/*.-:!e-C('-.('0/3!
760'./<18!0*!X1(/*0LD!6'0B(*-!-*+!-*-:;B/+!N('!THOD!XHO!-*+![D[QKHO!N(::(,0*?!OX6!
Y/.1(+!TGQ[%!C;!3/:/<.0>/!0(*!F(*0.('0*?!7AJY8M!!l30*?!OX6!Y/.1(+!TGQ[%!AJYD!
60'./<1!(NN/'3!:(,Q:/>/:!+/./<.0(*!<-E-C0:0.0/3!N('!-0'!./3.0*?!(N!4GH3M!!A1():+!3-FE:/!
<(*</*.'-.0(*3!/L<//+!.1/!F-L0F)F!<-:0C'-.0(*!<)'>/!N('!.1/!AJY!F/.1(+D!3.-*+-'+!
TGQ[%!,0::!C/!E/'N('F/+!-*+!*(./+!(*!.1/!-*-:;.0<-:!'/E('.M!!60'./<1!03!</'.0N0/+!C;!
6K\A!)*+/'!:0</*3/!*)FC/'!6nIc$IM!!!60'./<1i3!W)-:0.;!-33)'-*</!7968!F-*)-:!,0::!
C/!E'(>0+/+!)*+/'!3/E-'-./!<(>/'M!
!
T1/!F/.1(+!'/E('.0*?!:0F0.!7Y=e8!N('!THO!<0./+!C;!60'./<1!03!IMI$!E-'.3!E/'!C0::0(*!
C;!>(:)F/!7EEC>8!('!-EE'(L0F-./:;!IM"[!F0<'(?'-F3!E/'!<)C0<!F/./'!7µ?hF#8M!!T1/!
Y=eD!-:3(!'/N/''/+!.(!-3!.1/!E'-<.0<-:!W)-*.0.-.0(*!:/>/:!7X9e8D!03!.1/!F0*0F)F!
-F()*.!(N!-*!-*-:;./!.1-.!<-*!C/!W)-*.0.-.0>/:;!F/-3)'/+!,0.1!-!3E/<0N0/+!+/?'//!(N!
<(*N0+/*</D!,0.10*!.1/!-<<)'-<;!-*+!E'/<030(*!?)0+/:0*/3!(N!3E/<0N0/+!-*-:;.0<-:!
E'(</+)'/3M!!T1/!THO!'/E('.0*?!:0F0.!<0./+!+(/3!*(.!.-P/!0*.(!-<<()*.!-*;!3-FE:/!
+0:).0(*!.1-.!F-;!C/!'/W)0'/+!.(!E'/33)'0B/!.1/!3-FE:/!<-*03./'!('!+0:).0(*!.1-.!F-;!
C/!*/</33-';!+)/!.(!F-.'0L!0*./'N/'/*</M!!!
!
K-.-!W)-:0.;!<(*.'(:!E'-<.0</3!,0::!C/!0*!-<<('+-*</!,0.1!.1/!60'./<1!3.-*+-'+!
(E/'-.0*?!E'(</+)'/!N('!-*-:;303!(N!4GH3!C;!OX6!Y/.1(+!TGQ[%!AJYM!!A.-*+-'+!
W)-:0.;!<(*.'(:!'/W)0'/3!-*-:;303!(N!-!:-C('-.(';!<(*.'(:!3.-*+-'+!7eHA8D!eHA!
+)E:0<-./D!0*./'*-:!3.-*+-'+D!-*+!3)''(?-./!-*-:;./3!,0.1!/-<1!3-FE:/!3/.M!!T1/!TGQ
[%!AJY!F/.1(+!'/W)0'/3!-*-:;.0<-:!-<<)'-<;!.(!N-::!,0.10*!-!'-*?/!(N!_I!.(![$I!
E/'</*.!'/<(>/';!N('!0*./'*-:!3.-*+-'+3!-*+!cI!.(![#I!E/'</*.!N('!3)''(?-./3M!!
e-C('-.(';!+)E:0<-./3!F)3.!C/!:/33!.1-*!('!/W)-:!.(!"%!'/:-.0>/!E/'</*.!+0NN/'/*</!
7=XK8M!!K-.-!W)-:0.;!<(*.'(:!().30+/!(N!.1/3/!:0F0.3!,0::!C/!'/Q')*D!0N!E(330C:/D!('!
N:-??/+!.(!W)-:0N;!.1/!'/E('.0*?!'/3):.3M!
!
O6>6>! ?3.,M!+3TLI,!#13IUJ,J!
!
Water samples will be analyzed for 4GH3!N(::(,0*?!OX6!Y/.1(+!U"_I5!-*+!3)CF0../+!
.(!T/3.6F/'0<-D!J*<M!7T/3.6F/'0<-8!(N!X1(/*0LD!6'0B(*-D!-*!6K\AQ-EE'(>/+!
-*-:;.0<-:!:-C('-.(';M!!T1/!:-C('-.(';!Y=e3!N('!.1/!E'0F-';!<(*.-F0*-*.3!70M/MD!THOD!
XHO!-*+![D[QKHO8!03!IM%I!F0<'(?'-F3!E/'!:0./'!7µ?he8D!'/3E/<.0>/:;M!!T/3.6F/'0<-!03!
-*!/*>0'(*F/*.-:!./3.0*?!:-C('-.(';!</'.0N0/+!C;!6K\A!)*+/'!:0</*3/!*)FC/'!
6nIc"UM!!!T1/0'!96!F-*)-:!,0::!C/!E'(>0+/+!)*+/'!3/E-'-./!<(>/'M!!
!
K-.-!W)-:0.;!<(*.'(:!E'-<.0</3!,0::!C/!0*!-<<('+-*</!,0.1!.1/!T/3.6F/'0<-!3.-*+-'+!
(E/'-.0*?!E'(</+)'/!N('!-*-:;303!(N!4GH3!C;!OX6!Y/.1(+!U"_I5M!!A.-*+-'+!W)-:0.;!
<(*.'(:!'/W)0'/3!-*-:;303!(N!-!eHAD!eHA!+)E:0<-./D!0*./'*-:!3.-*+-'+D!-*+!3)''(?-./!
-*-:;./3!,0.1!/-<1!3-FE:/!3/.M!!T1/!U"_I5!F/.1(+!'/W)0'/3!-*-:;.0<-:!-<<)'-<;!.(!!



 
!

!""!

N-::!,0.10*!-!3/'0/3!(N!'-*?/3!(N!E/'</*.!'/<(>/'0/3!N('!0*./'*-:!3.-*+-'+3!-*+!
3)''(?-./3!7->-0:-C:/!0*!96!F-*)-:8M!!e-C('-.(';!+)E:0<-./3!F)3.!C/!:/33!.1-*!('!
/W)-:!.(!"%!=XKM!!K-.-!W)-:0.;!<(*.'(:!().30+/!(N!.1/3/!:0F0.3!,0::!C/!'/Q')*!0N!
E(330C:/D!('!-EE'(E'0-./:;!N:-??/+!,0.1!.1/!'/E('.0*?!'/3):.3M!
!
O6>6A! VW3I/.U!)01.M0I!
!
9)-:0.;!<(*.'(:!79H8!F/-3)'/3!,0::!C/!/FE:(;/+!.(!/>-:)-./!C(.1!.1/!N0/:+!3-FE:0*?!
E'(</+)'/3!-*+!./<1*0W)/3!-3!,/::!-3!.1/!:-C('-.(';!E'(</+)'/3!-*+!E/'N('F-*</!(N!
0*3.')F/*.-.0(*M!!!
!
@0/:+!9H!3-FE:/3!70*<:)+0*?!.'0E!C:-*P3!-*+!N0/:+!+)E:0<-./38!,0::!C/!<(::/<./+!.(!1/:E!
/>-:)-./!<(*+0.0(*3!'/3):.0*?!N'(F!N0/:+!<(*+0.0(*3!-*+!-<.0>0.0/3M!!@0/:+!9H!3-FE:/3!
F-;!C/!)3/+!.(!/>-:)-./!>-'0-C0:0.;!0*!/*>0'(*F/*.-:!3-FE:0*?!-*+!-*-:;303!(N!
('?-*0<!<(*.-F0*-*.3M!
!
(/,IK!9WLI/-3.,!+3TLI,J!
!
@0/:+!+)E:0<-./!3-FE:/3!,0::!C/!<(::/<./+!30F):.-*/()3:;!-*+!-3!<:(3/!-3!E(330C:/!
70M/MD!E'(L0F0.;8!.(!-!E'0F-';!3-FE:/!)*+/'!0+/*.0<-:!<(*+0.0(*3M!!T1/!+)E:0<-./!
3-FE:/!,0::!C/!.'/-./+!0*+/E/*+/*.:;!(N!0.3!<()*./'E-'.!0*!('+/'!.(!-33/33!N0/:+!
3-FE:0*?!E'(</+)'/3!-*+!:-C('-.(';!E'/<030(*!-*+!-<<)'-<;D!.1'()?1!<(FE-'03(*!(N!
.1/!'/3):.3D!-*+!<(::/<./+!-.!N'/W)/*<;!(N![I!E/'</*.!(N!.1/!E'0F-';!3-FE:/3D!,0.1!
F0*0F)F!(N!(*/!E/'!+-;!(N!3-FE:0*?M!!K)E:0<-./!3-FE:/3!,0::!C/!E'/3/'>/+D!
E-<P-?/+D!-*+!3/-:/+!0*!.1/!3-F/!F-**/'!-3!.1/!E'0F-';!3-FE:/3M!!6!3/E-'-./!
3-FE:/!*)FC/'!-*+!0+/*.0N0<-.0(*!,0::!C/!-330?*/+!.(!.1/!+)E:0<-./D!-*+!0.!,0::!C/!
3)CF0../+!C:0*+!.(!.1/!:-C('-.(';M!!J+/*.0.;!(N!.1/!+)E:0<-./!3-FE:/!,0::!C/!'/<('+/+!
0*!.1/!N0/:+!:(?!C((PM!
!
@0/:+!+)E:0<-./!3-FE:/3!,0::!C/!<(::/<./+!N('!C(.1!-0'!-*+!,-./'!3-FE:/3M!
!
"M/L!$I31`!+3TLI,J!
!
T'0E!C:-*P!3-FE:/3!-'/!)3/+!.(!+/./'F0*/!0N!4GH!,-./'!3-FE:/3!1->/!C//*!
<(*.-F0*-./+!+)'0*?!.'-*3E('.!N'(F!.1/!N0/:+!.(!.1/!:-CM!!T1/!.'0E!C:-*P3!-'/!
E'/E-'/+!C;!.1/!:-C('-.(';!C;!N0::0*?!-!4G6!>0-:!1/-+Q3E-</!N'//!,0.1!('?-*0<!N'//!
,-./'D!E'/3/'>/+!,0.1![a[!\H:D!:-C/:/+!-3!]T5^!,0.1!.1/!E'/E-'-.0(*!+-./!0*<:)+/+!
(*!.1/!<)3.(+;!3/-:M!!T'0E!C:-*P3!,0::!C/!0*<:)+/+!0*!/-<1!<((:/'!)3/+!.(!.'-*3E('.!
,-./'!3-FE:/3!.(!.1/!:-C('-.(';M!!T1/!'/3):.3!(N!.1/!.'0E!C:-*P3!-'/!-!P/;!-3E/<.!(N!
(>/'-::!W)-:0.;!<(*.'(:!3;3./F!N('!.1/!3-FE:0*?!E'(?'-FD!-*+!,0::!C/!0*<:)+/+!0*!.1/!
-*-:;.0<-:!'/3):.3!'/E('.M!
!
!



 
!
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Laboratory Quality Control Samples 
!
T1/!:-C('-.(';!-*-:;B/3!</'.0N0/+!3.-*+-'+3!0*<:)+0*?!F-.'0L!3E0P/!3-FE:/3!-*+!
+)E:0<-./3!.(!+/F(*3.'-./!-<<)'-<;!(*!-!+-0:;!C-303M!!A0*</!3-FE:/3!.(!C/!)3/+!-3!
F-.'0L!3E0P/3!-'/!'-*+(F:;!3/:/<./+!C;!.1/!:-C('-.(';!-*-:;3.!-N./'!'/</0E.!(N!
3-FE:/3D!0.!03!)*+/'3.((+!.1-.!3)<1!-*-:;3/3!F-;!('!F-;!*(.!0*<:)+/!3-FE:/3!N'(F!
-*;!?0>/*!3-FE:0*?!/>/*.!('!:(<-.0(*M!
!
e-C('-.(';!E'(</+)'/3!,0::!C/!/>-:)-./+!)30*?!N0/:+!+)E:0<-./!3-FE:/3D!F-.'0L!
3E0P/3!-*+!(.1/'!0*./'*-:!E'(</+)'/3!+/N0*/+!C;!.1/!-*-:;.0<-:!F/.1(+!-*+!
-*-:;.0<-:!:-C('-.(';M!
!
O6>6O! +3TLI,!90-WT,1.3./01!31K!B3134,T,1.!
!
Documentation of Sample Collection 
!
H(FE'/1/*30>/!*(./3!,0::!C/!.-P/*!.(!+(<)F/*.!<(*+0.0(*3!-*+!+/.-0:3!(N!.1/!
3-FE:0*?!/>/*.M!!K/.-0:/+!*(./3!,0::!C/!,'0../*!0*!-!E'(R/<.!N0/:+!:(?C((P!('!(*!
E'/E'0*./+!E'(R/<.!:(?!N('F3!h!N0/:+!+-.-!31//.3M!!f(./!P//E0*?!,0::!C/!3)NN0<0/*.:;!
<(FE:/./!-*+!-<<)'-./!.(!E'(>0+/!-!N-<.)-:!-*+!(CR/<.0>/!'/<(*3.')<.0(*!(N!-::!
E/'.0*/*.!N0/:+!-<.0>0.0/3M!!@0/:+!:(?C((P3!('!E'(R/<.!:(?!N('F3!,0::!C/!(*!
<(*3/<).0>/:;!*)FC/'/+!E-?/3!30?*/+!C;!.1/!0*+0>0+)-:!F-P0*?!.1/!/*.'0/3M!!6.!-!
F0*0F)FD!.1/!N(::(,0*?!0*N('F-.0(*!,0::!C/!'/<('+/+!+)'0*?!.1/!<(::/<.0(*!(N!/-<1!
-0'!3-FE:/a!
!

• A-FE:/!:(<-.0(*D!+/3<'0E.0(*D!-*+!&XA!F/-3)'/F/*.!(N!:(<-.0(*!
• A0./!('!3-FE:0*?!-'/-!3P/.<1!31(,0*?!3-FE:/!:(<-.0(*!-*+!F/-3)'/+!

+03.-*</3!
• A-FE:/'o3!*-F/738!-*+!-NN0:0-.0(*!
• K-./!-*+!.0F/!(N!3-FE:/!<(::/<.0(*!
• K)'-.0(*!(N!3-FE:/!<(::/<.0(*!
• @0/:+!(C3/'>-.0(*3!-*+!+/.-0:3!'/:-./+!.(!-*-:;303!('!0*./?'0.;!(N!3-FE:/3!7/M?MD!

,/-.1/'!<(*+0.0(*3D!(E/'-.0(*!(N!>-<))F!?-)?/!-*+!N:(,!<(*.'(::/'3D!/.<M8!
• A/'0-:!*)FC/'3!(N!.1/!3-FE:/!<(*.-0*/'3!-*+!N:(,!<(*.'(:!'/?):-.('3!!

!
O-<1!,-./'!3-FE:/!,0::!0*<:)+/!+(<)F/*.-.0(*!(N!.1/!3-FE:/!:(<-.0(*D!+-./!-*+!.0F/!
(N!3-FE:/!<(::/<.0(*D!-*+!.1/!3-FE:/!0+/*.0N0<-.0(*M!
!
6::!+(<)F/*.-.0(*!,0::!C/!F-+/!0*!0*+/:0C:/!0*PM!!H(''/<.0(*3!F-+/!.(!-*;!+(<)F/*.!
,0::!C/!F-+/!C;!+'-,0*?!-!:0*/!.1'()?1!.1/!/''('!-*+!/*./'0*?!.1/!<(''/<.!
0*N('F-.0(*M!!5(.1!.1/!/''('!-*+!.1/!<(''/<.!0*N('F-.0(*!F)3.!C/!'/-+-C:/M!!T1/!
E/'3(*!F-P0*?!.1/!<(''/<.0(*!,0::!0*0.0-:!.1/!+(<)F/*.!,1/'/!<1-*?/3!-'/!F-+/M!!!
!



 
!
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Sample Custody 
!
H1-0*Q(NQ<)3.(+;!'/<('+3!-'/!<(FE:/./+!N('!?'()E3!(N!3-FE:/3!<(::/<./+!/-<1!+-;M!!
T1/!<1-0*Q(NQ<)3.(+;!'/<('+!,0::!C/!<(FE:/./+!-3!3-FE:/3!-'/!<(::/<./+M!!OL-FE:/!
<1-0*Q(NQ<)3.(+;!'/<('+3!N('!60'./<1!-*+!T/3.6F/'0<-!-'/!E'(>0+/+!-3!#LL,1K/\!$!
-*+!,0::!-<<(FE-*;!.1/!3-FE:/3!.(!.1/!:-C('-.(';M!!J*N('F-.0(*!.(!C/!/*./'/+!(*!
/-<1!<1-0*Q(NQ<)3.(+;!'/<('+!0*<:)+/3a!

!
• E'(R/<.!*-F/!
• E'(R/<.!F-*-?/'h<(*.-<.!E/'3(*!
• 3-FE:/'i373i8!*-F/738!-*+!30?*-.)'/738!
• +-./!-*+!.0F/!(N!<(::/<.0(*!
• 3-FE:/!F-.'0L!0+/*.0N0<-.0(*!
• *)FC/'!(N!<(*.-0*/'3!<(::/<./+!N('!/-<1!3-FE:/!
• 3-FE:/!0+/*.0N0<-.0(*!*)FC/'D!-3!,/::!-3!<-*03./'!3/'0-:!*)FC/'!-*+!

<(''/3E(*+0*?!N:(,!<(*.'(::/'!3/'0-:!*)FC/'!N('!-0'!3-FE:/3!
• 0*0.0-:!-*+!N0*-:!<-*03./'!E'/33)'/!7-0'!3-FE:/3!(*:;8!
• -*-:;3/3!'/W)/3./+!
• .)'*Q-'()*+Q.0F/!'/W)/3./+!
• +-./3!(N!E(33/330(*!
• *-F/!-*+!30?*-.)'/!(N!E/'3(*!'/:0*W)0310*?!3-FE:/3!
• +-./!(N!3-FE:/!'/</0E.!
• .0F/!(N!3-FE:/!'/</0E.!
• *-F/!-*+!30?*-.)'/!(N!E/'3(*!'/</0>0*?!.1/!3-FE:/3!
• '/F-'P3!E/'.0*/*.!.(!3-FE:/!<(::/<.0(*D!E'/E-'-.0(*D!E'/3/'>-.0(*D!-*+!

-*-:;3/3!
!
+3TLI,!)01.3/1,MJ^!2M,J,M[3./[,^!+.0M34,!31K!+Q/LT,1.!
!
60'!A-FE:/3!
!
60'!3-FE:/3!,0::!C/!<(::/<./+!0*!E'/Q<:/-*/+!_Q:0./'!A)FF-m!7('!/W)0>-:/*.8!
<-*03./'3M!!T1/!<-*03./'3!-'/!E'(>0+/+!C;!.1/!:-C('-.(';!-*+!31():+!C/!'/</0>/+!
0FF/+0-./:;!E'0('!.(!.1/!N0/:+!3-FE:0*?!E'(?'-FM!!O-<1!<-*03./'!,0::!C/!E'(>0+/+!-3!
-![IIj!</'.0N0/+!3-FE:0*?!.'-0*D!0*<:)+0*?!.1/!N:(,!<(*.'(::/'D!E-'.0<):-./!N0:./'!-*+!
<-*03./'M!!O-<1!0*+0>0+)-:!3-FE:0*?!.'-0*!,0::!C/!F-0*.-0*/+!-3!+/:0>/'/+!-*+!*(!
/:/F/*.3!,0::!C/!3,0.<1/+!('!'/E:-</+M!!6!A)FF-m!<-*03./'!,0::!1(:+!-!10?1!>-<))F!
N('!)E!.(!#I!+-;3!C).!-N./'!.103!E/'0(+D!:(,!:/>/:!<(*</*.'-.0(*3!(N!.;E0<-:!4GH3!F-;!
C/!E'/3/*.!-*+!-FC0/*.!-0'!+-.-!N('!-!<-*03./'!F-;!C/!3)3E/<.M!!H(*3/W)/*.:;D!-::!
<-*03./'3!31():+!C/!)3/+!,0.10*![%!+-;3!(N!<:/-*0*?!.(!/*3)'/!.1/;!-'/!N'//!(N!4GH3!
E'0('!.(!)3/M!!!
!
T1/'/!-'/!*(!3E/<0-:!3.('-?/!('!1-*+:0*?!'/W)0'/F/*.3!N('!-0'!3-FE:/!<-*03./'3M!!T1/!
<-*03./'3!,0::!*(.!C/!<((:/+!('!E:-</+!(*!0</!30*</!.1-.!F-;!<-)3/!<(*+/*3-.0(*!(N!



 
!
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,-./'!>-E('M!!T1/!<-*03./'3!,0::!C/!1-*+!+/:0>/'/+!.(!60'./<1!0*!.1/!('0?0*-:!
E-<P-?0*?!(*!.1/!3-F/!+-;!.1-.!3-FE:/3!-'/!<(::/<./+M!!
!
T1/!1(:+!.0F/!N('!3-FE:/3!<(::/<./+!0*!0*/'.!<-*03./'3!03!-*-:;./!3E/<0N0<M!!T1/!
-*-:;.0<-:!F/.1(+!3.-./3!.1-.!F-*;!4GH3!-'/!3.-C:/!,1/*!3.('/+!0*!-!<-*03./'!N('!)E!
.(!#I!+-;3M!!\(,/>/'D!+)/!.(!.1/!/LE/<./+!:(,!:/>/:!(N!4GH3!N('!.103!E'(R/<.D!
-''-*?/F/*.3!,0::!C/!F-+/!,0.1!.1/!-*-:;.0<-:!:-C('-.(';!.(!-*-:;B/!3-FE:/3!-*+!
'/E('.!.1/!'/3):.3!,0.10*!./*!7[I8!C)30*/33!+-;3!N(::(,0*?!'/</0E.!(N!3-FE:/3M!!
!
2-./'!A-FE:/3!
!
2-./'!3-FE:/3!,0::!C/!3)CF0../+!-3!3((*!-3!E(330C:/!70M/MD!(*!.1/!+-./!(N!3-FE:0*?!('!
.1/!N(::(,0*?!F('*0*?!-.!.1/!:-./3.8!.(!T/3.6F/'0<-!,0.1!'/W)/3./+!.)'*-'()*+!.0F/!
(N!N0>/!7%8!C)30*/33!+-;3!-*+!4GH!-*-:;3/3!N(::(,0*?!OX6!Y/.1(+!U"_I5D!,10<1!1-3!
-!1(:+!.0F/!(N![$!+-;3M!
!
!
<6N! 9#"#!7*"&828&"#"7'*!
!
T1/!-0'!-*+!,-./'!W)-:0.;!+-.-!(C.-0*/+!,0::!.(!C/!)3/+!.(!E'(>0+/!-!3<'//*0*?Q:/>/:!
-33/33F/*.D!*(.!.(!<-:<):-./!-!*)F/'0<-:!'03P!>-:)/!C).!,1/.1/'!-*;!?)0+/:0*/3!('!
3.-*+-'+3!-'/!C/0*?!/L<//+/+!-*+!,1/.1/'!.1/3/!'/3):.3!3)??/3.!.1-.!-*!0FF0*/*.!
'03P!.(!E)C:0<!1/-:.1!('!.1/!/*>0'(*F/*.!/L03.3M!!60'!-*+!,-./'!3-FE:0*?!'/3):.3!,0::!
C/!F-*-?/+D!/>-:)-./+!-*+!0*./'E'/./+!-3!+/3<'0C/+!0*!.1/!N(::(,0*?!3/<.0(*3M!
!
<65! #78!+#B2%7*F!8&+:%"+!
!
T1/!/>-:)-.0(*!(N!E(./*.0-:!/LE(3)'/!.(!HGH3!0*!.1/!-0'!,0::!C/!C-3/+!(*!<(FE-'03(*!
.(!.1/!6669&3D!+/>/:(E/+!C;!.1/!6K\A!76K\AD![ddd8D!-*+!.1/!=/?0(*-:!A<'//*0*?!
e/>/:3!7=Ae38!N('!'/30+/*.0-:!-*+!0*+)3.'0-:!-0'D!+/>/:(E/+!C;!OX6!=/?0(*!d!7OX6D!
"I[I8M!!6669&3!-*+!=Ae3!-'/!E'(>0+/+!0*!T-C:/!#M!
!
6669&3!E'(>0+/!C(.1![Q1()'!-*+!"$Q1()'!*)F/'0<-:!?)0+/:0*/3M!T1/3/!?)0+/:0*/3!
)3/!(<<)E-.0(*-:!/LE(3)'/!:0F0.3!/3.-C:031/+!('!'/<(FF/*+/+!C;!.1/!l*0./+!A.-./3!
G<<)E-.0(*-:!A-N/.;!-*+!\/-:.1!6+F0*03.'-.0(*!7GA\68D!.1/!f-.0(*-:!J*3.0.)./!(N!
G<<)E-.0(*-:!A-N/.;!-*+!\/-:.1!7fJGA\8D!-*+!.1/!f-.0(*-:!J*3.0.)./!N('!
O*>0'(*F/*.-:!\/-:.1!A<0/*</3!7fJO\A8M!!T1/'/N('/D!.1/3/!?)0+/:0*/3!-'/!<(*30+/'/+!
-EE'(E'0-./!N('!)3/!0*!+/./'F0*0*?!'/:-.0>/!/LE(3)'/!E(./*.0-:!.(!.1/!?/*/'-:!E)C:0<!
-3!,/::!-3!0*+)3.'0-:!,('P/'3M!!6**)-:!6669&3!)3/!<-*</'!3:(E/!N-<.('3!E)C:031/+!C;!
.1/!OX6!-.!.1/!.0F/!.1/!6669&3!,/'/!/3.-C:031/+M!
!
T1/!6669&3!,/'/!E'/E-'/+!N('!.1/!6KO9!60'!X'(?'-F3!K0>030(*!C;!.1/!6K\AM!!63!
3.-./+!0*!.1/!0*.'(+)<.0(*!.(!.1/3/!?)0+/:0*/3D!]===>?/!&01!01/)31'()&2!/:011')'5!
6&2%1/!(4&(!&01!80+(1:()61!+,!4%<&'!41&2(4@!)':2%3)'5!:4)2301'#!!-41<):&2!



 
!

!"_!

:+':1'(0&()+'/!)'!&)0!(4&(!1A:113!===>?/!<&*!'+(!'1:1//&0)2*!01801/1'(!&!41&2(4!0)/B#!!
C&(410@!941'!:+'(&<)'&'(!:+':1'(0&()+'/!1A:113!(41/1!5%)312)'1/@!,%0(410!16&2%&()+'!
<&*!D1!'1:1//&0*!(+!31(10<)'1!941(410!(4101!)/!&!(0%1!(401&(!(+!4%<&'!41&2(4#^!!
!
T1/!=Ae3!,/'/!+/>/:(E/+!C;!OX6!.(!E'(>0+/!-!'03PQC-3/+!F/.1(+(:(?;!.(!-3303.!
.1(3/!0*>(:>/+!0*!+/<030(*QF-P0*?!-.!1-B-'+()3!,-3./!30./3!0*!+/./'F0*0*?!,1/.1/'!
:/>/:3!(N!<(*.-F0*-.0(*!N()*+!-.!.1/!30./!,-''-*.!N)'.1/'!0*>/3.0?-.0(*!-*+h('!'03P!
-33/33F/*.M!!=Ae3!-'/!C-3/+!(*!+/N-):.!/LE(3)'/!E-'-F/./'3!-*+!N-<.('3!.1-.!
'/E'/3/*.!]'/-3(*-C:/!F-L0F)F!/LE(3)'/^!<(*+0.0(*3!N('!:(*?Q./'Fh<1'(*0<!
/LE(3)'/3!-*+!-'/!C-3/+!(*!.1/!F/.1(+3!().:0*/+!0*!OX6i3!=03P!633/33F/*.!
&)0+-*</!N('!A)E/'N)*+D!X-'.!5!Y-*)-:!7OX6D![dd[8M!
!
H(*303./*.!,0.1!.1/!6669&!-*+!.1/!=Ae!F/.1(+(:(?;D!31():+!-*;!HGH!C/!
+/./'F0*/+!.(!/L<//+!.1/3/!?)0+/:0*/3h:0F0.3D!N)'.1/'!/>-:)-.0(*!F-;!C/!,-''-*./+M!!!
5-3/+!(*!.1/3/!'/3):.3D!6KO9!,0::!+/./'F0*/!,1/.1/'!-++0.0(*-:!0*>/3.0?-.0(*!03!
,-''-*./+!('!,1/.1/'!0FE:/F/*.-.0(*!(N!E:-**/+!F0.0?-.0(*!F/-3)'/3!,0::!
-+/W)-./:;!-++'/33!E(./*.0-:!/LE(3)'/!<(*</'*3M!
!
<6>! ?#"&8!+#B2%7*F!8&+:%"+!
!
2-./'!3-FE:0*?!'/3):.3!,0::!C/!<(FE-'/+!.(!.1/!6'0B(*-!A29A!76M6MHM!=[UQ[[Q[Id8!
-*+!6'0B(*-!629A!76M6MHM!=[UQ[[Q$I_8M!!!A29A!-'/!E'(>0+/+!N('!.1/!-EE:0<-C:/!
+/30?*-./+!)3/3D!-3!N(::(,3a!
!
@)::!5(+;!H(*.-<.hX-'.0-:!5(+;!H(*.-<.a!!T1/3/!3.-*+-'+3!,0::!-++'/33!.1/!<(*</'*3!
'/?-'+0*?!E(./*.0-:!/LE(3)'/!+)/!.(!3,0FF0*?!-*+h('!C-.10*?!0*!.1/!0FE-<./+!
,-./'M!
!
@031!H(*3)FE.0(*a!!T1/3/!3.-*+-'+3!,0::!-++'/33!<(*</'*3!'/?-'+0*?!E(./*.0-:!
/LE(3)'/!+)/!.(!<(*3)F0*?!N031!<-)?1.!0*!.1/!=JK!Y-0*!H-*-:M!
!!
K'0*P0*?!2-./'a!!T1/3/!3.-*+-'+3!,0::!-++'/33!<(*</'*3!'/?-'+0*?!E(./*.0-:!
/LE(3)'/!+)/!.(!<(*3)F0*?!,-./'!N'(F!.1/!Y-0*!H-*-:D!.1/!A-:.!H-*-:!-*+!(E/*!
:-./'-:3M!!
!
2-./'!3-FE:/3!N'(F!/L.'-<.0(*!,/::3!,0::!-:3(!C/!<(FE-'/+!.(!629A!.(!-33/33!
<(FE:0-*</!,0.1!3.-*+-'+3!N('!-W)0N/'!W)-:0.;M!
!
T1/!A29A!-*+!629A!*)F/'0<-:!:0F0.3!-'/!E'(>0+/+!0*!"3ZI,!AM!
!
!
!
!
!
!



 
!

!"c!

=6N! B7"7F#"7'*!B&#+:8&+!
!
T1/!=JK!E:-*3!.(!0FE:/F/*.!F0.0?-.0(*!F/-3)'/3!N('!.1/!6KO9Q-EE'(>/+!O-':;!
=/3E(*3/!6<.0(*!2('P!X:-*!7=JKD!"I[I8D!0*<:)+0*?!/*?0*//'0*?!<(*.'(:3!.(!'/F(>/!
4GH3!N'(F!<(*.-F0*-./+!?'()*+,-./'!.1-.!03!E)FE/+!-*+!<(*>/;/+!C;!=JKM!!=JK!03!
.-P0*?!.1/3/!-<.0(*3D!3)<1!-3!E'(>0+0*?!.'/-.F/*.!C;!?'-*):-'!-<.0>-./+!<-'C(*!N('!
.1/!F(3.!10?1:;!<(*.-F0*-./+!,/::3D!.(!'/3.('/!.1/!=JK!,/::3!-*+!,-./'!3)EE:;!N('!
)*'/3.'0<./+!)3/!-*+!F-L0F0B/!F-33!'/F(>-:!(N!<(*.-F0*-*.3M!!!
!
6++0.0(*-:!F0.0?-.0(*!F/-3)'/3!1->/!-:3(!C//*!E'(E(3/+!N('!<(*.'(::0*?!+03<1-'?/3!
0*.(!.1/!-0'!-.!-!*)FC/'!(N!E(0*.3!0*!.1/!0FE-<./+!=JK!,-./'!3;3./FM!!!T1/!*//+!N('!
0FE:/F/*.-.0(*!(N!.1/3/!-++0.0(*-:!F0.0?-.0(*!F/-3)'/3!,0::!C/!/>-:)-./+!C-3/+!(*!
.1/!'/3):.3!(N!-0'!W)-:0.;!3-FE:0*?!-3!+/3<'0C/+!0*!.103!2('P!X:-*M!!
!
T1/!'/3):.3!(N!.1/!-*-:;.0<-:!./3.0*?!<(*+)<./+!)*+/'!.103!2('P!X:-*!-*+!.1/!+-.-!
0*./'E'/.-.0(*!E'/>0()3:;!+/3<'0C/+!,0::!C/!)3/+!.(!-3303.!0*!?)0+0*?!.1/!+/.-0:/+!
+/30?*!-*+!0FE:/F/*.-.0(*!(N!/*?0*//'0*?!F/-3)'/3!.(!(E.0F-::;!<(*.'(:!.1/!
>(:-.0:0B-.0(*!(N!.1/3/!<(*.-F0*-*.3!-*+!F0*0F0B/!E(./*.0-:!E)C:0<!/LE(3)'/M!!
!
!
C6N! (7*#%!8&2'8"!
!
T103!-33/33F/*.!,0::!<(FE0:/!-*+!-*-:;B/!+-.-!-*+!E'(>0+/!3E/<0N0<!0*N('F-.0(*!.(!
-++'/33!.1/!N(::(,0*?!(CR/<.0>/3a!

• K(<)F/*.!/L03.0*?!0FE-<.3!-*+!'()./3!(N!E)C:0<!/LE(3)'/!N'(F!'/:/-3/3!(N!
4GH3!0*!<(*.-F0*-./+!?'()*+,-./'!0FE-<.0*?!=JK!,/::!(E/'-.0(*3D!,-./'!
<(*>/;-*</D!-*+!)3/3b!-*+D!

• O>-:)-./!1(,!E'(E(3/+!(E/'-.0(*-:!-*+!/*?0*//'0*?!<(*.'(:3!(N!.1/!O=6!,0::!
F0.0?-./!.1/!/LE(3)'/!.(!4GH3!-*+!E'(./<.!E)C:0<!1/-:.1!-*+!,/:N-'/M!

T1/!0*N('F-.0(*!?/*/'-./+!.1'()?1!.103!2('P!X:-*!,0::!C/!('?-*0B/+!0*.(!-!@0*-:!
=/E('.!N(::(,0*?!.1/!().:0*/!E'(>0+/+!-3!#LL,1K/\!)M!!@)'.1/'!+/N0*0.0(*!(N!.1/!
0*N('F-.0(*!.1-.!,0::!C/!<(FE0:/+D!-*-:;B/+D!-*+!0*<:)+/+!0*!.103!-33/33F/*.!03!?0>/*!
.1'()?1!-**(.-.0(*!(N!.1/!@0*-:!=/E('.!().:0*/!-3!N(::(,3M!
!
J*!-++0.0(*!.(!-*!71.M0KW-./01!3/<.0(*!.1-.!,0::!3E/<0N0<-::;!+/N0*/!.1/!E)'E(3/!-*+!
(CR/<.0>/3!(N!.103!-33/33F/*.D!.1/!3)FF-';!'/E('.!,0::!0*<:)+/!-!$3-`4M0W1K!
+03<)330(*!('?-*0B/+!0*.(!.1/!N(::(,0*?!3)C3/<.0(*3a!
!

+/.,!%0-3./01!31K!2QUJ/-3I!)Q3M3-.,M/J./-J!p!T103!3/<.0(*!,0::!0*<:)+/!-!
+/3<'0E.0(*!(N!.1/!2456!A0./!-*+!'/>0/,!(N!'/:/>-*.!E1;30(?'-E10<D!
+/F(?'-E10<D!?/(?'-E10<D!-*+!1;+'(?/(:(?0<!<(*+0.0(*3!(N!.1/!A0./!-*+!
3)''()*+0*?!'/?0(*M!!T103!(>/'>0/,!,0::!0*<:)+/!-!3)FF-';!(N!.1/!.;E/!-*+!
+03.'0C).0(*!(N!F-R('!:-*+!-*+!,-./'!)3/3!,0.10*!.1/!2456M!!



 
!

!"U!

!
S/J.0MU!0P!)01.3T/13./01!p!T103!3/<.0(*!,0::!E'(>0+/!-!3)FF-';!(N!
3-FE:0*?!-*+!.-C):-./+!'/3):.3!(N!,-./'!W)-:0.;!-*-:;3/3!(N!=JK!/L.'-<.0(*!
,/::3!-*+!?'-E10<-:!+/E0<.0(*!(N!<(*.-F0*-*.!.'/*+3!(>/'!.0F/M!!T1/!
3)FF-';!,0::!0*<:)+/!.1/!'/</*.!3-FE:0*?!-*+!-*-:;3/3!(N!=JK!/L.'-<.0(*!
,/::3!-*+!<-*-:3!.1-.!(<<)''/+!0*!`)*/!"I[I!-*+!6E'0:!"I[[M!!
!
)01.3T/131.J!0P!)01-,M1!p!T103!3/<.0(*!,0::!0+/*.0N;!.1/!P*(,*!<1/F0<-:!
<(*.-F0*-*.3!.1-.!1->/!C//*!+/./<./+!0*!=JK!/L.'-<.0(*!,/::3!-*+!2456!
?'()*+,-./'!F(*0.('0*?!,/::3D!-*+!*(.-C:/!<1/F0<-:!-*+!E1;30<-:!E'(E/'.0/3!
(N!.1/!0+/*.0N0/+!HGH3M!!J*!-++0.0(*D!.103!3/<.0(*!,0::!+03<)33!/*>0'(*F/*.-:!
3.-*+-'+3D!'/W)0'/F/*.3D!<'0./'0-D!-*+!:0F0.-.0(*3!.1-.!F-;!C/!-EE:0<-C:/!('!
'/:/>-*.!-*+!-EE'(E'0-./!'/W)0'/F/*.3!'/:-./+!.(!E)C:0<!/LE(3)'/!'()./3!N('!
.1/!HGH3!-*+!E:-**/+!?'()*+,-./'!'/3E(*3/!-<.0(*M!
!

T1/!*/L.!3/<.0(*!(N!.1/!@0*-:!=/E('.!,0::!N/-.)'/!-*!&\L0JWM,!#JJ,JJT,1.!$3J,K!
01!&\/J./14!)01K/./01J!.(!+(<)F/*.!.1/!E(./*.0-:!E)C:0<!/LE(3)'/!.(!1-B-'+()3!
3)C3.-*</3!-33(<0-./+!,0.1!4GH!'/:/-3/3!N'(F!<)''/*.!=JK!,/::!(E/'-.0(*3D!,-./'!
<(*>/;-*</D!-*+!?'()*+,-./'!)3/!0*!.1/!2456!A0./M!!T103!3/?F/*.!,0::!C/!('?-*0B/+!
0*.(!.1/!N(::(,0*?!3)C3/<.0(*3a!
!

'[,M[/,a!0P!879!?3.,M!'L,M3./01J!p!T103!3/<.0(*!,0::!E'(>0+/!-!3)FF-';!
(N!=JK!,-./'!(E/'-.0(*3!0*!.1/!2456!.(!+(<)F/*.!3()'</3!(N!,-./'!3)EE:;D!
,/::!<(*3.')<.0(*D!'/?03./'/+!E)FE0*?!<-E-<0.;D!103.('0<-:!-*+!<)''/*.!
?'()*+,-./'!E)FE0*?D!:(<-.0(*3!(N!(E/*!<(*>/;-*</!<-*-:3!-*+!C)'0/+!
,-./'!+03.'0C).0(*!E0E/:0*/3D!-*+!-*!(>/'>0/,!(N!.1/!=JK!,-./'!+03.'0C).0(*!
3;3./F!-*+!,/::!(E/'-.0(*3M!!T1/!3)FF-';!,0::!0*<:)+/!'/<('+3!(N!103.('0<-:!
E)FE0*?!(N!-::!=JK!,/::3!.(!0::)3.'-./!,/::!)3/!-*+!?'()*+,-./'!E)FE0*?!
'/W)0'/F/*.3!.(!F//.!3/-3(*-:!,-./'!+/F-*+3M!!!
!
)01.3T/13./01!7TL3-.!01!879!?3.,M!+UJ.,T!p!T103!3/<.0(*!,0::!E'/3/*.!-*!
/3.0F-./!(N!.1/!-**)-:!>(:)F/!(N!<(*.-F0*-./+!?'()*+,-./'!E)FE/+!N'(F!
=JK!/L.'-<.0(*!,/::3!0*!.1/!2456!-*+!.1/!-**)-:!4GH!F-33!.1-.!03!
+03<1-'?/+!N'(F!.1/!<(*.-F0*-./+!,/::3!0*.(!.1/!,-./'!+03.'0C).0(*!3;3./FM!!
T1/3/!/3.0F-./3!,0::!C/!C-3/+!(*!.1/!F(3.!'/</*.!7/M?M!"IIU!.1'()?1!"I[I8!
'/E('./+!=JK!?'()*+,-./'!E)FE0*?!+-.-!-*+!'/E('./+!4GH!<(*</*.'-.0(*3!
0*!.1/!=JK!/L.'-<.0(*!,/::3M!

!
80W.,J!0P!&\L0JWM,!p!T103!3/<.0(*!,0::!0+/*.0N;!E-.1,-;3!.1-.!F-;!:/-+!.(!
E)C:0<!/LE(3)'/!.(!HGH3!C;!0*?/3.0(*D!3P0*!<(*.-<.D!-*+!0*1-:-.0(*!-33(<0-./+!
,0.1!<)''/*.!=JK!,/::!(E/'-.0(*3D!,-./'!<(*>/;-*</D!-*+!?'()*+,-./'!)3/!0*!
.1/!2456!A0./M!!!

!



 
!

!"d!

@(::(,0*?!.103!-33/33F/*.!(N!/L03.0*?!E)C:0<!1/-:.1!/LE(3)'/D!.1/!@0*-:!=/E('.!,0::!
-*-:;B/!.1/!&\L0JWM,!B/./43./01!2M0[/K,K!ZU!.Q,!2I311,K!879!&3MIU!8,JL01J,!
#-./016!!T103!3/?F/*.!,0::!C/!('?-*0B/+!0*.(!.1/!N(::(,0*?!3)C3/<.0(*3a!
!

@,U!&I,T,1.J!0P!2I311,K!&3MIU!8,JL01J,!#-./01!p!T103!3/<.0(*!,0::!
E'(>0+/!-*!(>/'>0/,!-*+!'-.0(*-:/!(N!=JKi3!E:-**/+!O=6D!0*<:)+0*?!E'(E(3/+!
,/::!F(+0N0<-.0(*3D!,/::1/-+!>(:-.0:0B-.0(*!<(*.'(:3D!,-./'!<(*>/;-*</!
0FE'(>/F/*.3D!*/,!E0E/:0*/3D!-*+!-!*/,!</*.'-:0B/+!?'()*+,-./'!.'/-.F/*.!
N-<0:0.;M!!6!+03<)330(*!(N!1(,!.1/3/!F(+0N0<-.0(*3!-*+!-++0.0(*-:!N-<0:0.0/3!,0::!
:0F0.!/LE(3)'/!.(!4GH3!0*!.1/!<(*.-F0*-./+!?'()*+,-./'!3)EE:;!,0::!C/!
0*<:)+/+M!!
!
FM0W1Ka3.,M!"M,3.T,1.!&14/1,,M/14!)01.M0IJ!p!T103!3/<.0(*!,0::!+/3<'0C/!
1(,!.1/!E:-**/+!O=6!,0::!'/F(>/!-*+!/:0F0*-./!4GH3!.1'()?1!+/30?*D!
<(*3.')<.0(*D!-*+!(E/'-.0(*!(N!-!</*.'-:0B/+!?'()*+,-./'!.'/-.F/*.!N-<0:0.;M!!
T103!-*-:;303!,0::!0*<:)+/!-*!/3.0F-./!(N!.1/!-**)-:!>(:)F/!(N!<(*.-F0*-./+!
?'()*+,-./'!.1-.!,0::!C/!E)FE/+!-*+!.1/!.(.-:!4GH!F-33!.1-.!,0::!C/!
<-E.)'/+!-*+!.'/-./+!C;!0FE:/F/*.-.0(*!(N!.1/!O=6M!!
!
879!?3.,M!9/J.M/ZW./01!+UJ.,T!&14/1,,M/14!)01.M0IJ!p!T103!3/<.0(*!,0::!
+(<)F/*.!/*?0*//'0*?!<(*.'(:3!.1-.!,0::!C/!0*./?'-./+!0*.(!.1/!,/::!-*+!
,-./'!+03.'0C).0(*!3;3./F!.(!'/+)</!/LE(3)'/!.(!4GH3M!!T103!-33/33F/*.!,0::!
<:-'0N;!1(,!3E/<0N0<!/*?0*//'0*?!<(*.'(:3!,0::a![8!'/+)</!E(0*.!3()'</!
+03<1-'?/3!(N!4GH3!.(!.1/!-.F(3E1/'/b!"8!'/3.'0<.!*(*QE(0*.!3()'</3!(N!4GH!
'/:/-3/3!.(!.1/!/*>0'(*F/*.b!-*+!#8!:0F0.!/LE(3)'/!'/3):.0*?!N'(F!
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            Airtech Environmental Laboratories, LLC
                            Ambient Air Sampling Plan (AASP)  #:
Sampling Co.

Date:

Company Name: Sampler's Name:
Consulting Firm:

Company Name: Project Name:

Project Manager: Project Number:

Sampling Site's Information

Location: Client's ID:

Address:

Describe the site location:

Sampling Train
Canister : 1.0 L Silanized: Y N

Grab Sampler: One min Two min Five min Other:
One min = Taking one minute to fill one liter canister.

Time Integrated Sampler Sampling duration: One hour 4 hour 8 hour 12 hour

24 hour Other:

Sampling start:  Date: Time: Gauge read: inch, Hg

Sampling End:  Date: Time: Gauge read: inch, Hg

Any tubing used on the sampling train? No Yes If yes, fill the information below:

Tubing type: Tygon Teflon Vinyl PVC Other:

Tubing used from the sampling point to canister: Length: inch ID inch 

Are all parts of  Sampling Train tested in the lab before sampling? Y N

Comments:

Weather

Temperature: Fo Co Sunshine Cloudy Rain

Wind: Mild Middle Strong

At the sampling point: Upwind Downwind

Comments:

Field Duplicate Y N If Yes, fill in the blanks blow:

Describe the duplicate sample site position and fill separate AASP Form:

Sampling site Inspection Note:

4620 E. Elwood Street, Suite 13, Phoenix, AZ 85040 

6.0 L
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