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"#$!%&&'()%"(*+!%+,!)*+-*./("0!*-!"#$!+3)'$%.!.$43'%"(*+!%3"#*.("052!+$6!2%-$"0!
2"%+,%.,2!-*.!+3)'$%.!&*6$.!&'%+"2!6("#!"#$!(+"$.+%"(*+%'!%"*/()!$+$.40!%4$+)0!2&$)(-()!

2%-$"0!43(,$!224789:!8;98!
!

23//%.0!
!

K! 7=! L,#-! M7+?*H! 7! N-$6*'! O$-?',=! 5$6$P*-H! 7! Q#7+6*+*'! 3-?$-**+! ,(! 6#*! Q,-%<96$-?! 3-?$-**+%! M7+?*! R!

S%%,5$76*%F!!K!#7)*!5,-%$'*+7E9*!*;&*+$*-5*!$-!7-'!:-,>9*'?*!,(!-<59*7+!=766*+%F!

!

T+!U#7<-!V<+-$*!,(!W+**-&*75*!I*<6%5#97-'!5,==$%%$,-*'!M7+?*!R!S%%,5$76*%!6,!&+,)$'*!7-!,&$-$,-!,-!

>#*6#*+!6#*!X.S!#,,-,,.-*/$01+2-$&4$%&'()*+($544-(/,$ /&$ /6-$!1('-)7$8&9-7$8')*/!5,=&9$*%!>$6#!6#*!XYY!
%$6*! *)79<76$,-! 7&&+,75#! 7'),576*'! E8! 6#*! KS3S! %&'()*+($ :);)72,$ +*$ <+/-$ 5=)'1)/+&*$ 4&7$ !1('-)7$
>*,/)'')/+&*,?$<@-(+4+($<)4-/A$01+2-$!&$<<0BCDF!
!

S!%<==7+8!,(!=8!,&$-$,-!$%!7%!(,99,>%Z2!!

!

K!($-'!6#*!KS3S!UUW204!7&&+,75#!6,!XYY!%$6*!%*9*56$,-!6,!E*!%6+<56<+*'!7+,<-'!7!%6+7$?#6(,+>7+'!%5+**-$-?!

&+,5*%%H! $-),9)$-?! 7! %6*&2E82%6*&! =*6#,',9,?8! 6#76! +*[<$+*%! $-5+*7%$-?98! '*67$9*'! $-&<6! =765#*'! >$6#!

$-5+*7%$-?! :-,>9*'?*! ,(! 6#*! ),957-$5! #7P7+'\%]F! ! "#*!=*6#,'! ,(! 7%%*%%=*-6! %6+,-?98! 7'),576*'! E8! 6#*!

KS3S! $%! 6#*! &+,E7E$9$%6$5! 7&&+,75#! 7-'H! $-6*?+79! >$6#! 6#$%H! 6#76! 6#*! $-(,+=76$,-! 7-'! :-,>9*'?*! 8$*9'*'!

%#,<9'!E*!'*&9,8*'! 7%! 6#*!E<$9'$-?!E9,5:%!,(! ,-*!,+!=,+*!2-,+E*BF),-,! +*976*'! 6,! 6#,%*! ),957-$5! *((*56%!
9$:*98!6,!7((*56!6#*!XYY!7-'!$6%!%7(*!,&*+76$,-F!

!

Y+$,+!6,!6#*!(,+=76$,-!,(!6#*!X.S!$-!0^40H!6#*+*!>7%!-,!(,+=79$%*'!L7&7-*%*!+*?<976,+8!?<$'*!,+!%67-'7+'!

%*66$-?!',>-!7!5,-%$%6*-6!&+,5*'<+*!(,+!*)79<76$-?!6#*!&,6*-6$79!=7?-$6<'*!7-'!(+*[<*-58!,(!,55<++*-5*!

,(! *+<&6$,-%! ,(! ),957-,*%! 7-'! ),957-$5! ($*9'%! 7-'H! %$=$97+98H! 6#*+*! >7%! -,! 5,==,-! =*6#,',9,?8!

*%67E9$%#$-?!#,>!%$6*! 9$5*-%**%!>*+*! 6,! 7%%*%%!XYY! +*%$9$*-5*!7?7$-%6! ),957-$5! *((*56%F!V*(,+*!&<E9$%#$-?!

6#*!&+*%*-6!)*+%$,-!,(!$6%!%&'()*&$#,,-,,.-*/$01+2-H!6#*!X.S!+*9*7%*'!7!%*+$*%!,(!'+7(6%!%6+,-?98!%<??*%6$-?!
6#76!$6%!01+2-H!9$:*!6#*!KS3S!UUW204H!>,<9'!7',&6!6#*!=*6#,',9,?$579!7&&+,75#!>$6#!6#*!,)*+799!,ED*56$)*!,(!
*%67E9$%#$-?!7!%*6!,(!2-,+E*BF),-,!6,!&+,)$'*!XYY!+*%$9$*-5*!7?7$-%6!6#*!$'*-6$($*'!),957-,!#7P7+'%F!
!

T8!($+%6!,E%*+)76$,-!7E,<6!X.S_%!%&'()*&$#,,-,,.-*/$01+2-! $%!6#76!$6!5,-%$'*+7E98!'*&7+6%!(+,=!799!,(!6#*!
?+,<-'>,+:! &+*&7+*'! 7-'! &<E9$%#*'! &+$,+! 6,! $6%! $-7<?<+76$,-! 2! 6#$%! $%! E*57<%*! 6#*! 01+2-! =7:*%! -,!
+*(*+*-5*!>#76%,*)*+H!-,+!&975*%!7-8! +*[<$+*=*-6!<&,-! 6#*!XYY! 9$5*-%**!O8<%#<!39*56+$5! 6,!*%67E9$%#!7!

2-,+E*BF),+,! (,+! *75#!,(! 6#*! ),957-$5! *((*56%! 6#76! 7+*! 5,-%$'*+*'! 9$:*98! \$*! &+,E7E$9$%6$57998]! 6,! +*75#! 7-'!
7((*56!6#*!U*-'7$!XYY!7-'`,+!$6%!5+$6$579!%<&&,+6$-?!$-(+7%6+<56<+*F!
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K-!6#*!=7$-!6*;6!,(!=8!,&$-$,-!K!%*6!,<6!7!-<=E*+!,(!'*67$9*'!+*7%,-%!>#8!7-'!#,>!6#*!X.S!01+2-!'*)$76*%!
(+,=!KS3S!UUW204!C!6#*%*!$-59<'*!$-7&&+,&+$76*!<%*!,(!#7+'27-'2(7%6!%5+**-$-?!5+$6*+$7a!6#*!%,9*!+*9$7-5*!

<&,-!7!?*,9,?$5!+*5,+'!,(!D<%6!7!%$-?9*!*)*-6!,(!40Hb^^!8*7+%!&7%6a!7-'!<%*!,(!6#*!c,957-,!3;&9,%$)$68!K-'*;!

\c3K]!6,!%5+**-!,<6!5*+67$-!57&7E9*!),957-,*%!C!799!%5+**-$-?!6*5#-$[<*%!6#76!',!-,6!76!799!(*76<+*!$-!KS3S!

UUW204!2!7-'!%,!,-F! !K!7=!79%,!&7+6$5<97+98!5+$6$579!,(!6#*!,)*+2+*9$7-5*!<&,-!7!%$-?9*!*&$%,'*!,(!+*976$)*98!

+*5*-6! 757'*=$5!>,+:! 6#76! (,+=<976*%! 7!=,'*9!>#*+*E8! $6! $%! 597$=*'!&,%%$E9*! 6,! &+*'$56! 7! (,+6#5,=$-?!

*+<&6$,-!C!*)*-! $(! 6#$%! 6#$%!=,-$6,+$-?!=*6#,',9,?8! $%! +*9$7E9*H! 6#*! 6,9*+7-5*!,(! 6#*! 6$=*%579*%!7)7$97E9*!

5,<9'!E*!*$6#*+!6,,!9,-?!6,!&+,),:*!756$,-H!,+!6,,!%#,+6!$-!6#76!6#*+*!>,<9'!E*!$-%<(($5$*-6!6$=*!6,!&+*&7+*!

7-'!6+7-%(*+!(+,=!6#*!XYY!%$6*!6#*!d^^!6,!4H^^^e6,--*%!,+!%,!,(!$-6*-%*98!+7'$,756$)*!(<*9!,((!6#*!XYY!%$6*!

(,+!%7(*!7-'!%*5<+*!%6,+7?*!*9%*>#*+*!$-!L7&7-H!7%!K!<-'*+%67-'!-,>!6,!E*!6#*!+*?<976,+8!+*[<$+*=*-6F!

!

T8!=,%6!(<-'7=*-679!5+$6$5$%=!,(!6#*!X.S!01+2-H!5,=&7+*'!6,!KS3S!UUW204H!$%!6#76!$6!',*%!-,6H!6,!=8!=$-'!
7-'!&+,(*%%$,-79!>78!,(!',$-?!6#$-?%H!$-%6$99!%<(($5$*-6!'$%5$&9$-*!,-!6#*!9$5*-%**!6,!*-%<+*!6#76!6#*!),957-$5!

#7P7+'%!7%%*%%=*-6! $%!E,6#! 5,=&+*#*-%$)*!7-'!=*7-$-?(<9F! !T,+*,)*+!<-9$:*! KS3S!UUW204H! 6#*!%&'()*&$
#,,-,,.-*/$01+2-!',*%!-,6!+*[<$+*!6#*!9$5*-%**!6,!*;&9,+*!7-'!*%67E9$%#!XYY2%&*5$($5!2-,+E*BF),-,H!%,!=<5#!
%,! 6#76H! $-%6*7'H! 6#*!,<65,=*!,(! 6#*!%$6*!7%%*%%=*-6!*;*+5$%*! $%!=,+*!7:$-! 6,! 6$-:*+$-?!7+,<-'! 6#*!*'?*%!

6#7-!6#76!,(!7''+*%%$-?!6#*!(<-'7=*-679!+*%$9$*-5*!7-'!2-4-*(-B+*B2-@/6!,(!6#*!XYY!7-'!$6%!%$6*F!!
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"#$!%&&'()%"(*+!%+,!)*+-*./("0!*-!"#$!+3)'$%.!.$43'%"(*+!%3"#*.("052!+$6!2%-$"0!
2"%+,%.,2!-*.!+3)'$%.!&*6$.!&'%+"2!6("#!"#$!(+"$.+%"(*+%'!%"*/()!$+$.40!%4$+)0!
2&$)(-()!2%-$"0!43(,$!224789:!8;98!
!

6("+$22!2"%"$/$+"!*-!1*#+!'%.4$!
!
!

4 K! 7=! L,#-!G! M7+?*! ,(! 6#*! W76*#,<%*H! 4! .*&,%$6,+8! .,7'H! G7!G7! .,7'H! M,-',-H! N-$6*'!

O$-?',=!U34b!dVfF!

0 K!7=!7!Q,-%<96$-?!3-?$-**+H!Q#7+6*+*'!3-?$-**+H!g*99,>!,(!6#*!K-%6$6<6$,-!,(!T*5#7-$579!

3-?$-**+%H!M*7+-*'!T*=E*+!,(!6#*!X<59*7+!K-%6$6<6*H!W+7'<76*!T*=E*+!,(!6#*!K-%6$6<6$,-!

Q$)$9!3-?$-**+%H!7-'!7!g*99,>!,(!6#*!.,879!U,5$*68!,(!S+6%F!

/ g+,=!6#*!=$'!41h^%!K!<-'*+6,,:!&,%6?+7'<76*!+*%*7+5#!$-!6#*!N-$6*'!U676*%H!6#*+*7(6*+!(+,=!6#*!

976*!41h^%!6#+,<?#!6,!6#*!*7+98!411^%!K!>7%!7!(<9926$=*!=*=E*+!,(!6#*!757'*=$5!+*%*7+5#!7-'!

6*75#$-?! %67((! $-! 6#*! U5#,,9! ,(! 3-?$-**+$-?! 76! V+<-*9! N-$)*+%$68H! N-$6*'! O$-?',=H! 5,=&9*6$-?!

7&&9$576$,-%! +*%*7+5#! $-! 6#*! -<59*7+! 7+*7! ,-! E*#79(! ,(! 6#*! N-$6*'! O$-?',=! S6,=$5! 3-*+?8!

S<6#,+$68!\NOS3S]!7-'!,6#*+!?,)*+-=*-6!7?*-5$*%F!!!!

d K-!6#*!976*!41b^%!K!*%67E9$%#*'!6#*!($+=!,(!Q,-%<96$-?!3-?$-**+%!M7+?*!R!S%%,5$76*%!%&*5$79$%$-?!$-H!

79,-?!>$6#!,6#*+!'$%5$&9$-*%H!7-798%$%!7-'!7')$5*!$-!-<59*7+!+*976*'!756$)$6$*%H!$-59<'$-?!7%%*%%=*-6!

,(!6#*!+*%&,-%*!,(!-<59*7+!&97-6%!'<+$-?!7E-,+=79!,&*+76$,-!7-'!>#*-!5,-(+,-6*'!>$6#!$-6*+-79!

7-'!*;6*+-79!5#799*-?*%F!!K-!6#$%!+,9*4!K!#7)*!&+,)$'*'!*)$'*-5*!6,!6#*!3<+,&*7-!Q,<+6!,(!G<=7-!

.$?#6%!$-!U6+7%E,<+?a!7')$%*'!7-'`,+!&+,)$'*'!*)$'*-5*!6,!7!-<=E*+!,(!?,)*+-=*-6%a!756*'!7%!

3;&*+6!i$6-*%%!76!7!-<=E*+!,(!Y<E9$5!Y97--$-?!K-[<$+$*%a!$-!6#*!NOH!&+*%*-6*'!6,!&7+9$7=*-67+8!

U*9*56!Q,==$66**%!7-'H!7=,-?%6!,6#*+! 6#$-?%H! K!#*7'*'!<&! 6#*!*;&*+6! 6*7=!6#76!*)79<76*'! 6#*!

+7'$,9,?$579!#7P7+'%!7+$%$-?!(+,=!6#*!-<59*7+!&+,&<9%$,-!+*756,+%!7-'!-<59*7+!>*7&,-+8!,-!E,7+'!

6#*! %<-:*-! .<%%$7-! g*'*+76$,-! %<E=7+$-*! O4d4!G17,H! 6#+,<?#,<6! 6#*!i,+9'2($+%6! %<55*%%(<9!

%79)7?*!,(!7!-<59*7+!&,>*+*'!%<E=7+$-*!'<+$-?!0^^4F!

j K-!+*5*-6!8*7+%H!K!#7)*!<-'*+67:*-!7!-<=E*+!,(!&+,D*56%!7-'!7%%*%%=*-6%!,(!-<59*7+!&,>*+!&97-6%!

\XYY%]! +*976$-?! 6,! 5,-6$-<$-?! ,&*+76$,-79! %7(*68! 7%! 6#*%*! XYY%! -*7+! ,+! *;5**'! 6#*! ,+$?$-7998!

&+*%5+$E*'! 2-,+E*$ '+4-! 7-'`,+! >#*+*! 6#*! ,&*+76$,-79! 5$+5<=%67-5*%`*-)$+,-=*-6! #7)*!

%$?-$($57-698!5#7-?*'F!!

                                                
4!! g,+!7!(<99!E$E9$,?+7&#8!%**!#66&Z``>>>F97+?*7%%,5$76*%F5,=!
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h J(!'$+*56!+*976$,-!6,!6#*!&+*&7+76$,-!,(!6#$%!&+*%*-6!7')$5*H!K!+*5*$)*'!$-%6+<56$,-!(+,=!T+!U#7<-!

V<+-$*!,(!W+**-&*75*!I*<6%5#97-'!6,!&+*&7+*!7!5,=&+*#*-%$)*!+*)$*>!,-!6#*!&,6*-6$79!+$%:%!7-'!

#7P7+'%!6,!6#*!U*-'7$!XYY%!+*976$-?!6,!6#*!&8+,597%6$5!7%#!(799!7+$%$-?!(+,=!7!(<6<+*!*+<&6$,-!,(!,-*!

,+!=,+*! ,(! 6#*! ()@)F'-! ),957-,*%! ,(! O8<%#<! K%97-'H! $-59<'$-?!T,<-6%!N-P*-H! U7:<+7D$=7! 7-'!

O$+$%#$=7!7-'`,+!(+,=!-*>!)*-6%!'*)*9,&$-?!(+,=!6#*!=7?=7!+*%*+),$+%!,(!6#*%*!),957-,!($*9'%F!

k K-! 6#76! >,+:H! >#$5#! $%! &+*%*-698! 76! 7-! 7')7-5*'! ($-79! '+7(6! %67?*H! K! *;7=$-*! 6#*! +*976$,-%#$&!

E*6>**-! 6#*! L7&7-*%*! -<59*7+! +*?<976,+8! (+7=*>,+:! 7-'! 6#*! >*/-7*)/+&*)'$ #/&.+($ 5*-7EA$

#E-*(A3,$ \KS3S]$ -<59*7+! %$6*! %*9*56$,-! ?<$'*H! &7+6$5<97+98! 7%! $6! +*976*%! 6,! 6#*! +*5*-6! +,<-'! ,(!

9$5*-%$-?!%<E=$%%$,-%!(+,=!GA1,61$5'-(/7+(!7-'!6#*!!1('-)7$"-E1')/+&*$#1/6&7+/A!\X.S]!(,+!6#*!

U*-'7$!XYY%!2!=8!59$*-6!#7%!$-%6+<56*'!=*!6,!=7:*!6#$%!'+7(6!+*&,+6!$==*'$76*98!7)7$97E9*!6,!799!

&7+6$*%!$-!6#$%!&+*%*-6!S56$,-!%#,<9'!6#*!Q,<+6!%,!>$%#F!

b K!%#,<9'!%676*!#*+*!6#76! K!7=!-,6H!7-'!#7)*!-*)*+!E**-H!7!=*=E*+!,+!756$)*!&7+6$5$&7-6!,(!7-8!

-76$,-79! ,+! $-6*+-76$,-79! *-)$+,-=*-6! 7-'`,+! 7-6$2-<59*7+! 9,EE8$-?! -,-2?,)*+-=*-679!

,+?7-$%76$,-F!

1 K!5,-%$'*+!=8%*9(!6,!E*!%<(($5$*-698![<79$($*'H!*;&*+$*-5*'!7-'!&+756$%*'!$-!6#*!6,&$5%!+*976$-?!6,!6#$%!

=766*+!6,!&+,)$'*!7<6#,+$676$)*!7-'!$-'*&*-'*-6!7')$5*!+*976$-?!6#*+*6,F!

4^ (+2".3)"(*+2!

44 J-! 0j! L7-<7+8H! 0^4j! T+! U#7<-! V<+-$*H! 756$-?! ,-! E*#79(! ,(! W+**-&*75*! I*<6%5#97-'H!

7%:*'!=*!6,!&+,)$'*!=8!,&$-$,-!,-!>#*6#*+!6#*!!-9$<)4-/A$</)*2)72,$4&7$!1('-)7$8&9-7$

8')*/,!7-'!$6%!7&&9$576$,-!E8!6#*!X.S!5,-(,+=*'!>$6#!6#*!&+*5*&6%!,(!6#*!KS3S!%&'()*+($

:);)72,$ +*$ <+/-$ 5=)'1)/+&*$ 4&7$ !1('-)7$ >*,/)'')/+&*,3H! U&*5$($5! U7(*68! W<$'*! X,! UUW204H!

0^40F!!

40 G*+*!(,99,>%!=8!,&$-$,-!,-!6#$%Z!!

4/ (%$%!%+,!+.%!.$43'%"*.0!43(,$2!%+,!,*)3/$+"2!

4d (%$%!
F*')%+()!#%I%.,2!(+!2("$!$F%'3%"(*+!-*.!+3)'$%.!(+2"%''%"(*+2!
2&$)(-()!2%-$"0!43(,$!+?!224789:!8;98@4B!

4j c,957-$5!*+<&6$,-%!7+*!-76<+79!*)*-6%!6#76!&+*%*-6!7!5#799*-?*!$-!'*6*+=$-$-?!7'*[<76*!

+*?<976,+8!%7(*?<7+'%!(,+!#7P7+',<%!&97-6%H!%<5#!7%!-<59*7+!(75$9$6$*%H!$-59<'$-?!XYY%F!!!
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4h "#$%!$%!E*57<%*H!<-9$:*!,6#*+!?*,9,?$5!#7P7+'%H!%<5#!7%!%*$%=$5H!(9,,'$-?!*65FH!'*)*9,&$-?!

7'*[<76*H! +*9$7E9*! 7-'! ?*-*+7998! 755*&67E9*! =*6#,',9,?$*%! 6,! '*6*+=$-*! 6#*! %<+(75*!

#7P7+'! 7-'! +$%:%! ,(! (<6<+*! ),957-$5! *)*-6%! #7)*! E**-! %9,>F! ! "#$%! $%! <-'*+%67-'7E9*!

$-7%=<5#! 6#76! E*$-?! +7+*! -76<+79! *)*-6%! ),957-,*%! 6#76! #7)*! -,6H! 6,! '76*H! $=&,%*'!

%$?-$($57-698!7')*+%*!5,-'$6$,-%!,-!7-!,&*+76$-?!XYYF!

4k "#*! KS3S! ?<$'*! %&'()*+($ :);)72,$ +*$ <+/-$ 5=)'1)/+&*$ 4&7$ !1('-)7$ >*,/)'')/+&*,! UUW204!

(,99,>%! 6#*! %,25799*'!I-/6&2&'&E+()'$ #@@7&)(6! (,+! *)79<76$-?! ),957-$5! #7P7+'%! 76! 7-8!

-,=$-76*'!XYY!%$6*F!!"#*!KS3S!7&&+,75#!$%!%#,>-!%5#*=76$57998!7%!(,99,>%Z!!

!

4b S%!%#,>-!E8!2)#$/%"()!9!@7(6*+!KS3S!g$?<+*!4H!&4hBH!6#*!7'),576*'!%$6*!%*9*56$,-!&+,5*%%!

$%! 7! %*[<*-6$79! &+,5*%%H! E7%*'! <&,-! 7-'! $'*-6$(8$-?! 6#*! -**'! (,+! $-5+*7%$-?! 9*)*9%! ,(!

$-(,+=76$,-!+*976$-?!6,!6#*!$-5+*7%$-?!9*)*9%!,(!&,6*-6$79!#7P7+'!(,+!76!6#*!XYY!%$6*F!

41 "#*!4%6H! 0-'! 7-'!/+'! 9*)*9%!,+! %67?*%!,(! %5+**-$-?!*)79<76*! 6#*!&,6*-6$79!=7?-$6<'*!7-'!

(+*[<*-58! ,(! ,55<++*-5*! ,(! &,6*-6$7998! 756$)*! ),957-,*%! 7-'`,+! ),957-$5! ($*9'%! $-! 6#*!

volcanic activity 
<10Ma 

current volcanic 
activity 

potential volcanic 
activity at NPP 

site-specific  
volcanic hazard 

model 
 VOLCANO(ES) 

CAPABLE 

is there Holocene 
volcanic activity 

<0.01Ma 

is future volcanic 
activity consistent with 

model 

not a DESIGN-BASIS event 
NPP site suitable 
 DESIGN BASIS  

event 

1ST  
INITIAL ASSESSMENT OF 
POTENTIAL ACTIVITY 

2ND  
CHARACTERISE SOURCES 
OF VOLCANIC ACTIVITY 

3RD  
SCREENING BY TYPE & 
DISTANCE FROM NPP 

4TH 
EVALUATE SPECIFIC 

HAZARDS AT NPP SITE 

N
O 

                           
Y
E
S
S 

N
O 

Y
E

S 

SCHEMATIC 1     IAEA APPROACH TO NPP SITE VOLCANIC HAZARD ASSESSMENT FOR DESIGN 
BASIS 
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+*?$,-! 6#76! 7+*! ()@)F'-$,(! 7((*56$-?! 6#*! 57-'$'76*! XYY! %$6*F! ! S%! 6#*! %5+**-$-?! &+,5*%%!

&+,?+*%%*%! 6#+,<?#! 6#*%*! %67?*%H! 6#*! $-(,+=76$,-! ?7$-*'! $'*-6$($*%H! >$6#! $-5+*7%$-?!

'*67$9H! 6#*!68&*!7-'!&,6*-6$79!%*)*+$68!,(! 6#*!),957-$5!756$)$68H! (,+!*;7=&9*!>#*6#*+!6#*!

*+<&6$,-! >$99! '*9$)*+! &8+,597%6$5! (9,>H! %<+?*%! 7-'! E97%6%a! 6*&#+7! (9,>%! 7-'! (799,<6a!

6%<-7=$!7-'!%*$5#*%H!7-'!%,!,-F!

0^ K(!6#*!,<65,=*!,(!6#*%*!($+%6!6#+**!%67?*%!,(!%5+**-$-?!$%!6#76!6#*!),957-,!,+!),957-$5!($*9'!

$%! ()@)F'-H! 6#*-! 6#*! KS3S! 7&&+,75#!=,)*%! ,-! 6,! 6#*! d6#! %67?*! $-! >#$5#! 6#*! XYY! %$6*2

%&*5$($5! #7P7+'%! 7+*! *)79<76*'! (,+! *75#! ,(! 6#*! &,6*-6$79! ),957-$5! *((*56%! $'*-6$($*'! 7-'!

5,-%,9$'76*'! $-! 6#*! *7+9$*+! 6#+**! %67?*%F! ! g,+! *;7=&9*H! 76! 6#*! XYY! %$6*! 6*&#+7! ,+!

&8+,597%6$5!7%#!(799,<6!(+,=!6#*!,)*+#*7'!*+<&6$,-!&9<=*!5,<9'!7E-,+=7998!9,7'!*;$%6$-?!

%6+<56<+*%H!%<5#!7%!(976!+,,(*'!E<$9'$-?%!7-'!%6,+7?*!67-:%H!7-'`,+!$=&*'*!($96*+%!%*+)$-?!

*%%*-6$79!%7(*68!*[<$&=*-6H!%<5#!7%!6#*!7$+!$-67:*%!6,!*=*+?*-58!'$*%*9!?*-*+76,+%H!7-'!

%,!,-F!

04 K! 57-! %<==7+$%*! 6#*! KS3S! %5+**-$-?! 7&&+,75#! 7%! (,99,>%! C! ($+%6H! $'*-6$(8! 6#*! ),957-$5!

*((*56%!7-'!6#*-!'*6*+=$-*!#,>!6#*%*!*((*56%H! $-'$)$'<7998!,+!$-!%,=*!5,=E$-76$,-H!>$99!

7((*56!6#*!XYYZ!

00 4]! "#*! 4%6! %67?*! ),957-$5! 7%%*%%=*-6! $-$6$7998! 5,-%$'*+%! 6#*! &,%%$E$9$68! ,(! (<6<+*!

*+<&6$,-%!(+,=!%$6*%!,(!&7%6!*+<&6$,-%!'<+$-?!6#*!97%6!6*-!=$99$,-!8*7+%!\4^T7]F!!!

0/ 02/]! "#*!0-'!7-'!/+'!%67?*%!7&&98!6,!),957-,*%!>$6#!6#*!&,6*-6$79!(,+!(<6<+*!*+<&6$,-%H!

&7+6$5<97+98! >$6#! +*%&*56! 6,! +*5*-6! &7%6! 756$)$68! ,)*+! 6#*! 97%6! l4^H^^^! 8*7+%!

\G,9,5*-*]H! 6#<%! [<79$(8$-?! 7! #7P7+'! 7%%*%%=*-6! 6#76! *)79<76*%! 6#*! 7E$9$68! ,(!

(<6<+*!*+<&6$,-%!6,!&+,'<5*!),957-$5!&#*-,=*-7!6#76!5,<9'!+*75#!6#*!XYY!%$6*!C!

6#*%*!7+*!'*($-*'!E8!6#*!KS3S!6,!E*!()@)F'-$),957-,*%!2!>$6#!6#*!,)*+799!,<65,=*!

6#76!=,+*!*;&9$5$698!*)79<76*%!6#*! 9$:*9$#,,'!,(! (<6<+*!*+<&6$,-%!7-'!6#*!%&*5$($5!

5#7+756*+$%6$5%!,(!6#*!#7P7+',<%!&#*-,=*-7!7-'!*((*56%F!

0d d]! "#*! d6#! %67?*! $-),9)*%! 7%%*%%=*-6! ,(! 6#*! 57-'$'76*!XYY! %$6*! 7-'! $6%! %<++,<-'%H!

6,?*6#*+!>$6#! 7!'*67$9*'! *)79<76$,-!,(! 6#*! +*%$9$*-5*!,(! $6%! &97-6! 7-'! *[<$&=*-6!

'*%$?-!>#*-!5,-(+,-6*'!>$6#!6#*!),957-$5!*((*56%H!6#*+*E8!'*)*9,&$-?!7!XYY!%$6*2

%&*5$($5!),957-$5!7%%*%%=*-6!6#76!&+,)$'*%!6#*!),957-$5!*((*56!2-,+E*BF),+,!(,+!6#76!

%&*5$($5!XYYF!
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0j "#*! KS3S! %<??*%6%! 6#76! E,6#! '*6*+=$-$%6$5! 7-'! &+,E7E$9$%6$5! =*6#,'%! 57-! E*! <%*'! 6,!

7%%*%%!7-'!%5+**-!),957-$5!#7P7+'%! 6#*+*E8!5,-6+$E<6$-?! 6,! +$%:2$-(,+=*'!'*5$%$,-%!,-!

XYY!%$6*!%*9*56$,-!,+!#,>!6,!=$6$?76*!6#*!+$%:!7-'!#7P7+'%!6,!*;$%6$-?!-<59*7+! (75$9$6$*%!

%<5#!7%!76!6#*!O3!U*-'7$!XYY!%$6*F!!!

0h S96#,<?#H!'*6*+=$-$%6$5!=*6#,'%!57-!%<&&,+6!6#*!7%%*%%=*-6%!7-'!*)79<76$,-%!,(!6#*!4%6H!

0-'H! /+'! 7-'! d6#! %67?*%! ,<69$-*'! 7E,)*H! 6#*! &+,E7E$9$%6$5! 7&&+,75#! &+,)$'*%! 7! =,+*!

6+7-%&7+*-6!E7%$%!6,!5,-%$'*+!6#*!>$'*!+7-?*!,(!'767!-*5*%%7+8!(,+!6#*!*)79<76$,-%F!!!

0k T,+*,)*+!<%$-?!6#*!&+,E7E$9$%6$5!7&&+,75#H!<-5*+67$-6$*%!7-'!6#*!+7-?*!\7-'!'$)*+%$68]!

,(!&,6*-6$79!),957-$5!*((*56%!=78!E*!=,'*99*'!7-'H!$=&,+67-698H!$-5,+&,+76*'!$-6,!7-'`,+!

5,=&7+*'!>$6#!,6#*+!*;6*+-79!-76<+79!#7P7+'%H! 6#<%!799,>$-?! (,+! 6#*!'*)*9,&=*-6!,(!7!

5,-%$%6*-6! %*+$*%! ,(!2-,+E*BF),-,! 6,! 5,)*+! 799! *;6*+-79! 7-'! $-6*+-79! \&97-6!=79(<-56$,-H!

#<=7-!*++,+H!*65]!#7P7+',<%!*)*-6%!76!6#*!XYYF0!

0b "#*!KS3S!UUW204!U&*5$($5!U7(*68!W<$'*!(,+!),957-$5!#7P7+'!*)79<76$,-!%6+,-?98!7'),576*%!

6#*!&+,E7E$9$%6$5!7&&+,75#!+76#*+!6#7-!'*6*+=$-$%=!C!K!7?+**!>$6#!6#$%!7-'H!=,+*,)*+H!K!

>,<9'! 5,-%$'*+! 7-8! %<5#! ),957-$5! 7%%*%%=*-6H! (,+! E,6#! &+*'$56$-?! 6#*! $-5$'*-5*! 7-'!

=7?-$6<'*!,(!7-!*+<&6$)*!*)*-6H!6#76!,)*+98!'+*>!<&,-!6#*!'*6*+=$-$%6$5!7&&+,75#!6,!E*!

%,=*>#76!+<'$=*-67+8!7-'!-,6!*-6$+*98!($6!(,+!&<+&,%*F!

01 "#*! ,6#*+! 7&&+,75#! 6#76! (*76<+*%! %6+,-?98! $-! 6#*! KS3S! =*6#,',9,?8! $%! 6#76! ,-5*! 6#*!

),957-$5!#7P7+'%!#7)*!E**-!576*?,+$%*'!7-'!7%%*%%*'H!6#*-!6#*!7&&+,&+$76*!2-,+E*BF),+,!

,+!JF),-,$57-!E*!*%67E9$%#*'F!

/^ K-!-<59*7+!D7+?,-H!6#*!2-,+E*BF),+,!$%!6#*!+7-?*!,(!5,-'$6$,-%!7-'!*)*-6%!67:*-!*;&9$5$698!

$-6,! 755,<-6! $-! 6#*! '*%$?-! ,(! 6#*! XYY! \,+! =,'$($576$,-! 6#*+*6,! ,(! 7-! *;$%6$-?! XYY]H!

755,+'$-?! 6,! *%67E9$%#*'! 5+$6*+$7H! %<5#! 6#76! 6#*! (75$9$68! 57-! >$6#%67-'! 6#*=! >$6#,<6!

*;5**'$-?!7<6#,+$%*'!5,-'$6$,-%!7-'!9$=$6%F!!"#*!XYY!,&*+76,+!=$?#6!75#$*)*!6#$%!E8!6#*!

&97--*'!$-6*+)*-6$,-!,(!%7(*68!%8%6*=%!7-'`,+!&7%%$)*!E7++$*+%F!

/4 Y<6! 7-,6#*+!>78H! 6#*!2-,+E*BF),+,! $%! 7! %*6! ,(! 5,-'$6$,-%! 7-'`,+! 5$+5<=%67-5*%! 6#76! 6#*!

XYY!>$99!>$6#%67-'!>$6#,<6! 8$*9'$-?! 6,! 7-! $-6,9*+7E9*! ,<65,=*! C! 6#*+*!=$?#6! 5,2*;$%6!

                                                
0!! T,%6!U676*%!7',&6!7-!7--<79!&+,E7E$9$68!,(!4^2k!\,-*!$-!6*-!=$99$,-!8*7+%!(,+!*75#!8*7+!,(!XYY!,&*+76$,-]!(,+!6#*!#7P7+'!

7%%*%%=*-6! ,(! *;6*+-79! -76<+79! *)*-6%! 6#76! 5,<9'! ?$)*! +$%*! 6,! +7'$,9,?$579! 5,-%*[<*-5*%F! ! S55,+'$-?98H! ,-! 7!

&+,E7E$9$%6$5!E7%$%H!7!+$%:!,(!),957-$5!*)*-6!,(!4^2k!&*+!8*7+! $%!7!+*7%,-7E9*!E7%$%! (,+! 6#*! $-$6$79!%5+**-$-?!,(!),957-$5!

%,<+5*%F! ! K6! $%! ,(! $-6*+*%6! 6,! -,6*! 6#76! $-! $6%! 6#*! %5+**-$-?! 7%%*%%=*-6! +*&,+6! ,(! 6#*! O8<%#<! 39*56+$5! U*-'7$!

%<E=$%%$,-H@44B! 6#*! X.S! *-',+%*%! 6#*! O8<%#<! 39*56+$5! %676*=*-6! K/6-$ @&,,+F+'+/A$ /6)/$ =&'()*+($ -=-*/,$ -L(--2+*E$ /6-$
@')*/3,$2-,+E*$'+.+/$)44-(/$/&$/6-$@')*/$,)4-/A?$+,$-L/7-.-'A$'&93$>$6#,<6!?$)$-?!7!&*+!8*7+!+$%:!)79<*F!



 

 
 
 
Statement of John H Large                                                                                       8 - 17                                                                             R3229-E1 28-01-15.docx 

%*)*+79!%,!%&*5$($*'!2-,+E*BF),+,!5$+5<=%67-5*%!,+!2-,+E*BF),-,H!*75#!+*&+*%*-676$)*!,(!7!

&7+6$5<97+!*((*56!7+$%$-?!(+,=!7-!755$'*-6H!7-!*;6*+-79!-76<+79!&#*-,=*-7H!7-'!%,!,-F!

/0 "#<%H! 6#*! $-(,+=76$,-! ,E67$-*'! $-! (,99,>$-?! 6#+,<?#! 6#*! KS3S! 7&&+,75#! $%! <%*'! 6,!

*%67E9$%#!7!&7+6$5<97+!2-,+E*BF),+,!(,+!*75#!),957-$5!*((*56!6#76!=$?#6!7((*56!7-'!5#799*-?*!

6#*!XYYF!

// U,H! 6,! %<==7+$%*! 6#*! KS3S!7&&+,75#! 6,!XYY! %$6*! %*9*56$,-! $-! 755,<-6!,(! ),957-$5! +$%:%!

7-'!#7P7+'%Z!

/d $]!! 6#*!%5+**-$-?!&+,5*%%!$%!7!%6+7$?#6(,+>7+'H!%6*&2E82%6*&!=*6#,',9,?8!6#76!+*[<$+*%!

$-5+*7%$-?98! '*67$9*'! $-&<6! =765#*'! >$6#! $-5+*7%$-?! :-,>9*'?*! ,(! 6#*! ),957-$5!

#7P7+'\%]a!

/j $$]!!! 6#*! =*6#,'! ,(! 7%%*%%=*-6! %6+,-?98! 7'),576*'! E8! 6#*! KS3S! $%! 6#*! &+,E7E$9$%6$5!

7&&+,75#a!7-'!6#76H!(+,=!6#$%H!!

/h $$$]! 6#*!$-(,+=76$,-!7-'!:-,>9*'?*!8$*9'*'!%#,<9'!E*!'*&9,8*'!7%!6#*!E<$9'$-?!E9,5:%!

(,+! ,-*! ,+!=,+*!2-,+E*BF),-,! +*976*'! 6,! 6#,%*! ),957-$5! *((*56%! 9$:*98! 6,! 7((*56! 6#*!

XYY!7-'!$6%!%7(*!,&*+76$,-F!

/k "#$%!,)*+799H!$-6*?+76*'!7-'!+$%:2$-(,+=*'!7&&+,75#!6,!$'*-6$(8!6#*!68&*H!=7?-$6<'*!7-'!

9$:*98! (+*[<*-58! ,(! *75#! ),957-$5! *((*56! 7-'H! 6#*-H! 6,! &+,)$'*! 7! %*6! ,(! 2-,+E*BF),-,$ 6,!

=765#!57-!,-98!E*!&+756$57E98!75#$*)*'!)$7!&+,E7E$9$%6$5!=*7-%F!

/b S',&6*'!$-6,!7!-76$,-79!+*?<976,+8!(+7=*>,+:H!KS3S!UUW204!&+,)$'*%!6#*!+*?<976,+H!#*+*!

6#*!X.SH!>$6#! ,)*+%$?#6! ,(! 6#*! 9$5*-%**_%! ),957-$5! 7%%*%%=*-6! &+,5*%%! C! $6! %6$&<976*%! 7!

6$5:2E,;H! %6*&2E82%6*&!7%%*=E97?*! 6#76H! $(!&+,&*+98! %<&*+)$%*'!7-'!,)*+%**-H! *-%<+*%!7!

+*5,+'! 6#76! 6#*! 7%%*%%=*-6! #7%! E**-! <-'*+67:*-! $-! 7! 5,=&+*#*-%$)*! 7-'! 6+7-%&7+*-6!

=7--*+F!

/1 +.%!!
+$6!2%-$"0!2"%+,%.,2!-*.!+&&@0B!
+$6!.$43'%"*.0!.$J3(.$/$+"2!K!,$2(4+!L%2(2@/B!

d^ ",!5,=&7+*! 6#*!+*?<976,+8!+*[<$+*=*-6%! $=&,%*'!E8! 6#*!X.SH! ($+%6! K! %#799!)*+8!E+$*(98!

*;7=$-*!#,>!6#*!&+*%*-6!+*?<976,+8!(+7=*>,+:!57=*!$-6,!E*$-?F!!!
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d4 T8!<-'*+%67-'$-?!$%!6#76!&+$,+!6,!6#*!5767%6+,&#$5!*)*-6%!76!g<:<%#$=7!I7$$5#$!,(!T7+5#!

0^44H!6#*!-<59*7+!+*?<976,+8!(+7=*>,+:!$-!L7&7-!>7%!&+*%5+$E*'!E8!6#*!#/&.+($5*-7EA$

M),+($#(/H!T$-$%6*+$79!N72-7,!7-'!N72+*)*(-,$76675#*'!6,!,+!7%%,5$76*'!>$6#!6#*!"-)(/&7$

"-E1')/+&*$ #(/$ 7-'! 6#*$ 5'-(/7+(+/A$ M1,+*-,,$ #(/H! E*$-?! 6#*! 6>,! =7$-! 97>%! (,+! -<59*7+!

%7(*68!7&&9$*'!6,!XYY%F!!"#*%*!97>%!>*+*!7&&9$*'!)$7!$-'$)$'<79!7-'!$%%<*`6,&$5!%&*5$($5!

"-E1')/&7A$ 01+2-,! \XUQ.W%]! 6#76! >*+*! 6#*-H! &+$,+! 6,! U*&6*=E*+! 0^40H! '*+$)*'! 7-'!

7&&9$*'!E8!7!%676<6,+8!7?*-58H!!1('-)7$<)4-/A$O&..+,,+&*! \XUQ]!(<-56$,-$-?!$-!&7+799*9!

6,! 6#*!!1('-)7$ )*2$ >*21,/7A$ <)4-/A$#E-*(A! \XKUS]H! 7-'! 6#*!I+*+,/7A$ &4$ 5(&*&.A?$ P7)2-$

)*2$>*21,/7A!\T3"K]F!

d0 V,6#!XKUS!7-'!XUQ!<%*'!6#*!XUQ.W%!7%!7!E7%$%!(,+!6#*!-<59*7+!%7(*68!+*)$*>%H!796#,<?#!

6#*%*!>*+*!-,6! K7-Q1+7-.-*/,3H!-,+!$-!=8!)$*>!>*+*!6#*8!9*?7998!E$-'$-?F! !G,>*)*+H!6#*!

7%%<=&6$,-! %**=%! 6,! #7)*! E**-! 6#76! 6#*! XUQ.W%H! )$*>*'! 7%! 7! >#,9*H! %6$&<976*'! 6#*!

=$-$=79!K2-,+E*BF),+,3!+*[<$+*=*-6!(,+!6#*!XYYF!!!

d/ G,>*)*+H!6#*!g<:<%#$=7!I7$$5#$!5767%6+,&#*!+*)*79*'!(<-'7=*-679!(97>%!$-!6#*!L7&7-*%*!

7&&+,75#!6,!#7P7+'!7-798%$%H!&7+6$5<97+98!$-!6#*!7+*7!>#*+*!$6!5,-%$'*+*'!$6%*9(!6,!*;5*9H!

6#76! $%! $-! '*($-$-?! 7-'! 755,<-6$-?! (,+! <-5*+67$-6$*%! $-! 6#*!&+,E7E$9$%6$5! %*$%=$5! #7P7+'!

7-798%$%! \YUGS]F! ! K-'**'H! %<5#! 7! 975:! ,(! '$%5$&9$-*'! 755,<-6! (,+! -76<+79! #7P7+'%! >7%!

5,=&,<-'*'!E8!6#*!(756!6#76!76!6#76!6$=*!6#*+*!>7%!9$669*!5,=&<-56$,-H! $-!6*+=%!,(! 97$'!

',>-!XUQ!?<$'*%!7-'!&+*+*[<$%$6*%H! (,+! 6#*!XYY!,&*+76,+! 6,! (,+=79$%*!7-'!%*6!,<6! 6#*!

+$%:!7-'!#7P7+'%!,(H!7=,-?%6!,6#*+!6#$-?%H!),957-$5!*((*56%F!

dd "#*! 5,-5*+-! ,)*+! 6#*%*! +*?<976,+8! %#,+6(799%! >7%! %<5#! 6#76! 6#*! L7&7-*%*! &7+9$7=*-6!

\I$*6]!>*=-,/+E)/+&*$O&..+//--$&*$/6-$#((+2-*/$)/$/6-$R1H1,6+.)$!1('-)7$8&9-7$</)/+&*,$

&4$ P&HA&$ 5'-(/7+($ 8&9-7$ O&.@)*A! @dB! $-! L<98! 0^40! +*5,==*-'*'! $==*'$76*! +,,627-'2

E+7-5#! 5#7-?*%! 6,! 6#*! 97>%! 7-'! +*?<976$,-%! ?,)*+-$-?! -<59*7+! &,>*+! 7-'! $6%! %7(*68H!

$-59<'$-?!6#76Z!

ST$T$T$$ N*(-$,1(6$*-9$,A,/-.,?$')9,$)*2$7-E1')/+&*,$)7-$-,/)F'+,6-2?$/6-A$.1,/$/6-*$F-$7-/7&)(/+=-'A$
U7-/7&,@-(/+=-'AV$)@@'+-2$/&$-L+,/+*E$7-)(/&7,T$$>/$,6&1'2$F-$-L@'+(+/'A$,/)/-2$+*$/6-$')9,$/6)/$
7-)(/&7,$/6)/$2&$*&/$.--/$/6-$*-9$,/)*2)72,$,6&1'2$F-$2-(&..+,,+&*-2$&7$&/6-79+,-$2-)'/$
9+/6$)@@7&@7+)/-'AT$T$T$S$

=8!-.@6),+,!7-'!U)22-2$-L@')*)/+&*V!

dj K-7<?<+76*'! $-! U*&6*=E*+! 0^40H! 6#*! L7&7-*%*! !1('-)7$ "-E1')/+&*$ #1/6&7+/A! \X.S]! $-!

g*E+<7+8!0^4/!$%%<*'!6#*!W7)4/$!-9$<)4-/A$</)*2)72,$4&7$!88,!@jB!75:-,>9*'?$-?!5*+67$-!

)<9-*+7E$9$6$*%!7-'!(7$9<+*%!$-!6#*!*;$%6$-?!XYY%H! (,99,>$-?!$-!S&+$9H!0^4/!>$6#!7!(<+6#*+!

,<69$-*!,(!6#*!!-9$"-E1')/&7A$"-Q1+7-.-*/,$\X..%]!J$W-,+E*$M),+,T@/B!"#$%!'$:676!7''*'!
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=,+*!%<E%67-5*!6,!'*($-$-?!6#*!-76<+79!&#*-,=*-7!7-'!6#76!6#*%*!>*+*!6,!5,-6+$E<6*!6,!

6#*!2-,+E*BF),+,!<-'*+!01+2-'+*-$CH!(,+!*;7=&9*Z$

ST$T$T$$ CT$ 0-*-7)'$P-(6*+()'$"-Q1+7-.-*/,$4&7$!1('-)7$"-)(/&7$R)(+'+/+-,$

XDY$$W-,+E*$O&*,+2-7)/+&*,$)E)+*,/$!)/17)'$86-*&.-*)$
T$T$T$$

X!)/17)'$@6-*&.-*)$&/6-7$/6)*$-)7/6Q1)H-,Y$

T$T$T$$ /6-$,)4-/A$&4$/6-$!88$*1('-)7$7-)(/&7$4)(+'+/+-,$9+''$*&/$F-$+.@)+7-2$)*2$F-$&4$2-,+E*$/6)/$
7-4'-(/,$)@@7&@7+)/-$,)4-/A$(&*,+2-7)/+&*,$)E)+*,/$/6-$,-=-7-,/$(&*2+/+&*,$&4$)*/+(+@)/-2$
*)/17)'$@6-*&.-*)$T$T$TZ!

=8!6+<-576$,-!F!F!F!7-'!-.@6),+,$

dh "#*!-76<+79!&#*-,=*-7!+*(*++*'!6,!$-!6#*!X..%!>*+*!6#*-!597+$($*'!6,!E*Z$

ST$T$T$$ WT$$ [#*/+(+@)/-2$*)/17)'$@6-*&.-*)[$7-4-7$/&$&*B,+/-$*)/17)'$@6-*&.-*)$@&,,+F'-$/&$&((17$
+*('12+*E$4'&&2?$9+*2$X/A@6&&*Y?$/&7*)2&?$47--;+*E?$7)+*4)'',?$,*&9+*E?$'+E6/*+*E?$
')*2,'+2-?$=&'()*+($-44-(/,?$F+&'&E+()'$-44-(/,?$4&7-,/$4+7-,?$-/($

$ 5T$ [P6-$,-=-7-,/$(&*2+/+&*,[$7-4-7$/&$/6-$(&*2+/+&*,$),,1.-2$/&$F-$/6-$,-=-7-,/$)((&72+*E$
/&$/6-$')/-,/$,(+-*/+4+($)*2$/-(6*&'&E+()'$H*&9'-2E-$(&*(-7*+*E$/6-$*)/17)'$@6-*&.-*)$
1*2-7$(&*,+2-7)/+&*$T$T$TZ!$

=8!-.@6),+,$

dk "#*!'*)*9,&=*-6!,(! 6#*!!-9$"-E1')/&7A$"-Q1+7-.-*/,!<&! 6,! 6#$%!&,$-6! $-! 6$=*!&,$-6*'!

6,>7+'%!7!&+,E7E$9$%6$5!7&&+,75#!5*-6+*'!7E,<6!*%67E9$%#$-?!6#*!2-,+E*BF),+,!C!6#$%!E*$-?!

5,-%$%6*-6!>$6#! 6#*!&+756$579! $=&9*=*-676$,-!,(! 6#*!W+-/$ >*=-,/+E)/+&*$O&..+,,+&*_%! @dB!

($-79!+*&,+6!+*5,==*-'76$,-!6#76Z$

ST$T$T$$ !1('-)7$&@-7)/&7,$,6&1'2$(&*21(/$(&.@7-6-*,+=-$7+,H$)*)'A,+,$-*(&.@),,+*E$/6-$
(6)7)(/-7+,/+(,$&4$/6-$*)/17)'$-*=+7&*.-*/T$>*$/6-$)*)'A,+,?$/6-A$,6&1'2$+*('12-$/6-$-L/-7*)'$
-=-*/,?$*&/$&*'A$-)7/6Q1)H-,$)*2$/6-+7$)((&.@)*A+*E$-=-*/,$F1/$)',&$&/6-7$-=-*/,$,1(6$),$
4'&&2+*E?$=&'()*+($)(/+=+/+-,$&7$4+7-,?$-=-*$+4$/6-+7$@7&F)F+'+/+-,$&4$&((177-*(-$)7-$*&/$6+E6?$),$9-''$
),$/6-$+*/-7*)'$-=-*/,$6)=+*E$F--*$(&*,+2-7-2$+*$/6-$-L+,/+*E$)*)'A,+,T$!1('-)7$7-E1')/&7,$,6&1'2$
(6-(H$/6-$&@-7)/&7,3$)*)'A,+,$$T$T$TZ$

=8!-.@6),+,$

db "#*!-*;6!%6*&!$-!'*)*9,&=*-6!7-'!$-7<?<+76$,-!,(!X..%!%7>!6#*!$-6+,'<56$,-!7!%*+$*%!,(!

'+7(6!?<$'*%H!@hB!%<5#!7%!,(!$-6*+*%6!#*+*! KP6-$#,,-,,.-*/$01+2-$&4$%&'()*+($544-(/,$/&$/6-$

!1('-)7$8&9-7$8')*/3!$%%<*'!7%!7!'+7(6!+*)$%$,-!$-!L<-*!0^4/!@kB!C!#*+*7(6*+!+*(*++*'!6,!7%!

cSWF$

d1 %22$22/$+"!43(,$!*-!F*')%+()!$--$)"2!"*!"#$!+3)'$%.!&*6$.!&'%+"!7!F%4@kB!

j^ "#*! L<-*! 0^4/! cSWH! ,+! 7! %<E%67-6$7998! <-=,'$($*'! )*+%$,-! 6#*+*,(H! $%! 6#*! %<ED*56! ,(!

Q,<+6_%!$-6*+*%6F$

j4 T8! ($+%6! ,E%*+)76$,-! 7E,<6! cSW! $%! 6#76! $6! 5,-%$'*+7E98! '*&7+6%! (+,=! 799! ,(! 6#*!

?+,<-'>,+:!&+*&7+*'!7-'!&<E9$%#*'!@0H/HjB!&+$,+!6,!$6%!$-7<?<+76$,-!7-'H!=,%6!5*+67$-98H!
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$6! $%! -,6! 5,=&9$7-6!>$6#! 6#*!I$*6! Q,==$66**_%! +*5,==*-'76$,-! @dB! C! %**!Add! 7-'!Adk!

7E,)*F!"#$%!$%!E*57<%*!cSW!=7:*%!-,!+*(*+*-5*!>#76%,*)*+H!-,+!&975*%!7-8!+*[<$+*=*-6!

<&,-!6#*!XYY!9$5*-%**!O8<%#<!39*56+$5!6,!*%67E9$%#!7!2-,+E*BF),+,!(,+!*75#!,(!6#*!),957-$5!

*((*56%!6#76!7+*!*)79<76*'!6,!E*!9$:*98!\$*!&+,E7E$9$%6$57998]!6,!+*75#!7-'!7((*56!6#*!U*-'7$!

XYY!7-'`,+!$6%!5+$6$579!%<&&,+6$-?!$-(+7%6+<56<+*F!

j0 T8!%*5,-'!,E%*+)76$,-!$%!6#76!$-!7!-<=E*+!,(!'*67$9*'!+*%&*56%!cSW!$%![<$6*!'$((*+*-6!6,!

7-'!6#*+*(,+*!',*%!-,6!5,=&98!>$6#!6#*!KS3S!UUW204!@4B!C!K!7++$)*!76!6#$%!5,-59<%$,-!(,+!

6#*!(,99,>$-?!+*7%,-%H!$-59<'$-?Z!!

j/ Q,-%$'*+! 6#*! 3-?9$%#! 97-?<7?*! )*+%$,-! ,(! g$?<+*! 9! ,(! cSWH! +*&+,'<5*'! E*9,>H! >#$5#!

&<+&,+6*'98!=$=$5%!g$?<+*!4!,(!KS3S!UUW204!\7%!+*&+,'<5*'!$-!!A4k]F!

!

jd N-'*+!$6*=!j!\$-!6#*!+$?#6!#7-'!?+**-!E,;!! 7E,)*]!6#*!7%6*+$%:*'!57)*76!%676*%!6#76!!

ST$T$T$ >4$ /6-$ =&'()*&$ ()*$ F-$ -=)'1)/-2$ ),$ /6)/$ -=-*$ +/,$ ')7E-,/$ 7-(&72-2$ -71@/+&*$
2&-,*3/$)44-(/$/&$/6-$@')*/?$+/$+,$-L('12-2$47&.$/6-$.&*+/&7+*E$/)7E-/3F!!!

jj K-!*((*56H!E8!*;59<'$-?!),957-,*%!,-!6#*!E7%$%!,(!6#*!=7?-$6<'*!,(!&7%6!*)*-6%!79,-*H!6#$%!

+<-%! 5,<-6*+! 6,! 6#*! KS3S! 7&&+,75#! 6#76! *)$'*-5*! ,(! 7-! *+<&6$,-! '<+$-?! 6#*! G,9,5*-*!

\97%6!4^H^^^!8*7+%]!$%!7!>$'*98!755*&6*'!7-'!+*9$7E9*!$-'$576,+!6#76!(<6<+*!*+<&6$,-%!7+*!
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5+*'$E9*H!=*7-$-?! 6#76! 6#*! *)79<76$,-! %#,<9'! &+,5**'! 6,! 6#*! -*;6! %67?*! +*(*++*'! 6,! 7%!

#,,-,,.-*/$&4$>*4'1-*(-!\KS3S!*[<$)79*-6!d6#!%67?*]F!

jh K-!(756H!6#*!KS3S!+*5,?-$P*%!6#76!6#*!?*,9,?$5!+*5,+'H!7%!>#,998!+*9$*'!<&,-!$-!$6*=!j!cSW!

7E,)*H! $%! <%<7998! $-5,=&9*6*! 7-'! %=799*+! &7%6! *+<&6$)*! *)*-6%! =78! #7)*! -,6! E**-!

&+*%*+)*'! $-! 6#*! ?*,9,?$5! +*5,+'F! ! "#*! &,%%$E9*! 7E%*-5*! ,(! %,=*!&7%6! *)*-6%! (+,=! 6#*!

?*,9,?$5! +*5,+'! 7+*! %,<+5*%! ,(! <-5*+67$-6$*%H! ?$)$-?! +$%*! 6,! 79*76,+8! )7+$7E$9$68/! 6#76!

-**'%!6,!E*!&+,&*+98!7''+*%%*'!$-!6#*!XYY!%$6*!),957-$5!#7P7+'!7%%*%%=*-6F!

jk g,+!6#$%!+*7%,-H!6#*!KS3S!*-5,<+7?*%!6#*!<%*!,(!)'/-7*)/+=-$(&*(-@/1)'$.&2-',\!6#76!#7)*!

57&7E$9$68!6,!5,=&*-%76*!(,+!7!&,,+!7-'`,+!<-+*9$7E9*!?*,9,?$579!+*5,+'a!5#7-?*%!$-!6#*!

6*56,-$5!%*66$-?H!%<5#!7%!>#*+*!$-'$)$'<79!),957-,*%!$-!7!),957-$5!7+5!=$?#6!#7)*!5#7-?*'!

,)*+!7!+*976$)*98!%#,+6!?*,9,?$5!&*+$,'a!7-'!%,!,-F!

jb S-,6#*+!*;7=&9*!$-!>#$5#!cSW!%$?-$($57-698!'*&7+6%!(+,=!6#*!KS3S!UUW204!=*6#,',9,?8!

7-'! 7&&+,75#! $%! ?$)*-! $-!)M@NB! 9! ,(! cSWF! ! K-! 6#$%! 67E<976$,-! '$%67-5*%! 7+*! %*6! ,<6! 7%!

%5+**-$-?!6#+*%#,9'%!E*8,-'!>#$5#!6#*!&7+6$5<97+!),957-$5!*((*56!>$6#!-,6!7((*56!6#*!XYYF!!

j1 K! #7)*! 7! -<=E*+! ,(! +*%*+)76$,-%! 7E,<6! 6#$%! %,=*>#76! $-(9*;$E9*! 7-'! '*6*+=$-$%6$5!

%5+**-$-?!,(!),957-$5!*((*56%!E8!'$%67-5*!79,-*H!$-59<'$-?Z!

h^ $]! g,,6-,6*! 4! ,(! )M@NB! 9! %676*%! 6#*! %5+**-$-?! '$%67-5*%! +*976*! 6,! 6#*! 5*-6*+! ,(! 6#*!

*+<&6$)*!*)*-6!796#,<?#!6#$%!=78!-,6!-*5*%%7+$98!E*!7-!*;$%6$-?!579'*+7!E<6H!$-'**'H!7!

-*>!)*-6!,+!)*-6%!(+*%#98!(,+=$-?!76!%,=*!&,$-6!$-!7!),957-$5!($*9'F!

h4 T8! <-'*+%67-'$-?! $%! 6#76! 6#*! ),957-$5! 756$)$68! ,-! 7-'! 7+,<-'! O8<%#<! $%! 9$:*98! 6,!

5,=&+$%*! 7! %*+$*%! ,(! ),957-$5! ($*9'%! 7-'! 9$-:*'! =7?=7! +*%*+),$+%H! (+,=! >#$5#! 6#*!

(,+=76$,-! ,(! -*>!)*-6%! 5,<9'! ,&*-!<&! 59,%*+! 6,! 6#*! U*-'7$!XYY! %$6*F! ! K(! 6#*! %5+**-$-?!

'$%67-5*%! (7$9! 6,! 67:*! $-6,! 755,<-6! 6#*! &,6*-6$79! (,+! -*>! )*-6%! 6,! (,+=! 76! %,=*!

5,-%$'*+7E9*!'$%67-5*!(+,=!*;$%6$-?!7-'!&7%62*%67E9$%#*'!579'*+7H!6#*-!6#*!XYY!%$6*!5,<9'!

E*!E+,<?#6!>$6#$-!6#*!'$%679!+7-?*!,(!%*)*+79!68&*%!,(!),957-$5!756$)$68F!

                                                
/!! #'-)/&7A$%)7+)F+'+/A! ! $%! 6#*!-76<+79!+7-',=-*%%!,(!7!&+,5*%%H! $*! $6! $%!&<+*!5#7-5*!5,-6+7%6*'!6,!5@+,/-.+($]*(-7/)+*/A!

>#$5#!$%!6#*!<-5*+67$-68!'<*!6,!9$=$6*'!'767!7-'!:-,>9*'?*!,(!6#*!&#*-,=*-7!CKS3S!UUW204!%6+*%%*%!6#*!$=&,+67-5*!

,(! <-'*+%67-'$-?! 7-'!'$%6$-?<$%#$-?!E*6>**-! %,<+5*%!,(! <-5*+67$-68! $-! 5#7+756*+$P$-?! 6#*! ),957-,!7-'! $6%!&,6*-6$79!

756$)$68F!

d!! K-! 5$+5<=%67-5*%!>#*+*! 6#*! ?*,9,?$5! +*5,+'! $%! 6,! E*! +*9$*'! <&,-! 6,! &+,)$'*! 7! +*9$7E9*! %*-%*! ,(! (<6<+*! *)*-6%H! 6#*-!

5,-($'*-5*! $%!E<$96!<&!>$6#!6#*!%,25799*'!)'/-7*)/+=-$(&*(-@/1)'$.&2-'!799,>%!6#*! $-6+,'<56$,-!,(! (756,+%H!&7+7=*6*+%!
7-'! 5$+5<=%67-5*%! 6#76! =78! -,6! E*! (<998! <-'*+%6,,'F! ! K-! 6#$%! >78H! 6#*! E7%$%! %:*9*679! :-,>9*'?*! &+,)$'*'! E8! 6#*!

?*,9,?$5! +*5,+'!=$?#6!E*! %<&&9*=*-6*'!E8!=,'*9$-?! $-!,6#*+!'767! 7-'! 5$+5<=%67-5*%! 6,! $=&+,)*!<-'*+%67-'$-?!,(!

(<6<+*!*)*-6%H!*65FF!
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h0 $$]! g,,6-,6*!0!-,6*%!6#76!!

ST$T$T$ "-E)72+*E$@A7&('),/+($4)''$2-@&,+/?$=&'()*+($4)''$2-@&,+/?$=&'()*+($),6$,6)''$
4)''$+*$)*$-Q1+=)'-*/$.),,$)*2$/6+(H*-,,$/&$/6)/$&4$/6-$),6$&F/)+*-2$47&.$
7-,-)7(6$+*^)7&1*2$/6-$@')*/?$7-E)72'-,,$&4$/6-$,&17(-$&4$-71@/+&*$T$T$T$S
! !

h/ "#$%! 5,-'$6$,-! *-7E9*%! 6#*! XYY! 9$5*-%**! 6,! +*98! %,9*98! <&,-! 6#*! ?*,9,?$5! +*5,+'! ,(! 7!

%$-?9*H! &7%6! 6*&#+7! (799! $++*%&*56$)*! ,(! 6#*! [<79$68! ,(! 6#*! +*=7$-$-?! 7%#! +*%$'<*%! \$-!

755,<-6!,(!&7%6!*+,%$,-H!*65]!7-'H!$=&,+67-698H!(,+!=7-7?$-?!6#*!7%#!(799!76!6#*!XYY!%$6*H!

>#$5#!+*[<$+*%!:-,>9*'?*!,(!6#*!+76*!7-'!'<+76$,-!,(!6#*!(799!6#76!7+*!=,%6!<-9$:*98!6,!E*!

7)7$97E9*!(+,=!6#*!?*,9,?$5!+*5,+'F!!!

hd K-! (756H!+*9$7-5*!<&,-!6#*!?*,9,?$5!+*5,+'!,(!7!%$-?9*!&7%6!*)*-6! $%!=,%6!<-+*9$7E9*F! !g7+!

E*66*+H! 7-'! 7?7$-! 7%! *-5,<+7?*'! E8! KS3S! UUW204H! $%! 6#*! '*&9,8=*-6! ,(! 7! &+,E7E$9$%6$5!

7&&+,75#! <%$-?! 7! -<=*+$579! %$=<976$,-! ,(! 6*&#+7! (799,<6! 76! 6#*! XYY! %$6*F! g,+! %<5#! 7!

6*&#+7!(799!#7P7+'!7-798%$%H!7!T,-6*!Q7+9,!%$=<976$,-!,(!6#*!7%#!(799!'*+$)$-?!(+,=!6789!

57&7E9*! ),957-,! %#,<9'! E*! 5,-'<56*'H! $-59<'$-?! (,+! )7+$76$,-%! ,(! *+<&6$,-! ,+! *D*567!

),9<=*H!*+<&6$,-!5,9<=-!#*$?#6H!7%#!?+7$-!&7+6$59*!%$P*!7-'!%$P*!'$%6+$E<6$,-H!>$-'!7-'!

76=,%&#*+$5!%67E$9$68!C!-,-*!,(!6#*%*!+*[<$+*=*-6%!7+*!%*6!,<6!$-!cSWF!

hj T8!=,%6!(<-'7=*-679!5+$6$5$%=!,(!cSWH!5,=&7+*'!6,!KS3S!UUW204H!$%!6#76!$6!',*%!-,6H!6,!

=8!=$-'!7-'!&+,(*%%$,-79!>78!,(!',$-?!6#$-?%H!$-%6$99!%<(($5$*-6!'$%5$&9$-*!,-!6#*!9$5*-%**!

6,! *-%<+*! 6#76! 6#*! ),957-$5! #7P7+'%! 7%%*%%=*-6! $%! (,5<%*'H! 5,=&+*#*-%$)*! 7-'!

=*7-$-?(<9F!!

hh T,+*,)*+!<-9$:*!KS3S!UUW204H!cSW!',*%!-,6!+*[<$+*!6#*!9$5*-%**!6,!*;&9,+*!7-'!*%67E9$%#!

XYY2%&*5$($5!2-,+E*BF),-,!%,!=<5#!%,!6#76H! ! $-%6*7'H!6#*!,<65,=*!,(!6#*!cSW!*;*+5$%*! $%!

=,+*! 7:$-! 6,! 6$-:*+$-?! 7+,<-'! 6#*! *'?*%! 6#7-! 6#76! ,(! 7''+*%%$-?! 6#*! (<-'7=*-679!

+*%$9$*-5*!7-'!2-4-*(-B+*B2-@/6!,(!6#*!XYYF!!

hk "#$!*F$.%''!+3)'$%.!2%-$"0!.$43'%"*.0!&.*)$22!!

hb J(!5,<+%*H! K!%#,<9'!-,6*! 6#76! 6#*!+*?<976,+8!&+,5*%%!%6*&%!E*8,-'!6#*!+*?<976,+!%*66$-?!

,<6!?<$'*%!7-'!6#*!%67-'7+'%!6,!E*!75#$*)*'F!!"#$%!$%!E*57<%*!6#*!9$5*-%**!$%!+*[<$+*'!6,!

'*=,-%6+76*! 6#76! 7'*[<76*! '*%$?-! %7(*68! #7%! E**-! 75#$*)*'H! $*! 6#*+*! $%! $-! &975*! 7-!

7&&+,&+$76*!2-,+E*BF),+,F! ! "#$%! ($-79! %67?*! $%! ,(6*-! $-6*++,?76,+8!>$6#H! $-! 6#$%! 57%*H! 6#*!

X.S!,)*+%**$-?!7-'!7&&+,)$-?H!,+!,6#*+>$%*H!6#*!%<E=$%%$,-%!,(!O8<%#<!39*56+$5F!
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h1 "#*!+*5,+'%!,(! 6#*!=**6$-?%!7-'!%<E=$66*'!7%%*%%=*-6%!E*6>**-!6#*!X.S!7-'!O8<%#<!

39*56+$5H! @8H!9H!10B! 6,?*6#*+!>$6#! 6#*!X.S$>+7&2<&!,+$ <(7--*+*E$#,,-,,.-*/$"-@&7/H! @11B!

&+,)$'*!7!+*)*79$-?!$-%$?#6!$-6,!7-'!+*(9*56!6#*!'*)$76$,-!,(!cSW!(+,=!KS3S!UUW204F!

k^ U<+&+$%$-?98H!6#*+*!$%!-,!+*[<$+*=*-6!$-!6#*!cSW!-,+!7-8!%<E%*[<*-6!'$+*56$,-!(+,=!X.S!

(,+!O8<%#<!39*56+$5! 6,!*%67E9$%#!7!2-,+E*BF),+,! (,+!7-8!,(! 6#*!),957-$5!*((*56%! 6#76!5,<9'!

7((*56!6#*!U*-'7$!XYY!C!6#$%!,)*++$'$-?!,ED*56$)*!,(!*%67E9$%#$-?!6#*!7&&+,&+$76*!2-,+E*B

F),-,! $%!%6+,-?98!*9<5$'76*'!6#+,<?#,<6!KS3S!UUW204H!796#,<?#!$6!$%!-,6!76!799!&+*%*-6!$-!

6#*!cSW!,+!+*?<976,+8!&+,5*%%!,)*+799F!

k4 S! %&*5$($5! *;7=&9*! ,(! 59*7+! '*)$76$,-! (+,=! KS3S! UUW204H! $%! O8<%#<! 39*56+$5_%! +*9$7-5*!

<&,-! 7! %$-?9*! &7%6! *)*-6! ,(! 7E,<6! 40Hb^^! 8*7+%! 7?,! \VY! 40b^^7]! 6,! '*6*+=$-*! 6#*!

&,6*-6$79!6*&#+7!7%#!(799!\%**!Ah02h/]F!!"#$%!%*9*56$,-!9$=$6%!6#*!7%#!'*&,%$6$,-!978*+!6,!40!

6,! 4j5=! ,)*+! 7-! <-%&*5$($*'! 6$=*H! >#*+*7%! 7! &+,&*+98! 5,-'<56*'! &+,E7E$9$%6$5!

%$=<976$,-!>,<9'! #7)*! &+,)$'*'! 7!=,+*! +*79$%6$5! +7-?*! ,(! 7%#! (799! +76*! 7-'! '*&,%$6*'!

978*+!6#$5:-*%%!>$6#!>#$5#!6,!%**'!7-'!'*($-*!6#*!2-,+E*BF),+,!(,+!6#$%!&7+6$5<97+!),957-$5!

*((*56Fj!

k0 S-,6#*+!*;7=&9*!$%!O8<%#<!39*56+$5_%!-,=$-76$,-!,(!6#*!),957-$5!*+<&6$,-!$-!6*+=%!,(!6#*!

%&'()*+($5L@'&,+=+/A$>*2*;!\c3K]Fh! !i$6#,<6!=<5#!%<E%67-6$76$,-H!6#*!0-'!U67?*!%5+**-$-?!

\%**!A0420d]!7%%<=*%!6#76! 6#*!U*-'7$!XYY!>$99!E*!<-7((*56*'!(,+!c3K!+7-:*'!*+<&6$,-%!

<&!6,!7-'!$-59<'$-?!c3K!hH!7%%<=$-?!6#76 the dominant volcanic effect (ie pyroclastic surge) 

is the only effect that can, either directly or indirectly (or both), at VEI 7 magnitude result in 

damage and malfunction at the NPP site.!

k/ I have three difficulties with this:  First, the VAG does not specify that the volcanic activity 

under consideration should be selected and screened on the basis of VEI alone or, indeed, if at 

all; VEI itself is a somewhat crude and empirical measure, the derivation of which does not 

include all of the attributes that may contribute to the volcanic effects affecting the NPP site; 

and, at the VEI cut-off equal to or greater than 7 the volcanic effects would be intercontinental 
                                                

j!! K-'**'H! -,6! *)*-! 6#*! =,%6! +<'$=*-67+8! &+,E7E$9$%6$5! 7-798%$%! #7%! E**-! <-'*+67:*-! E8! O8<%#<! 39*56+$5! >#*-!

5,-%$'*+$-?!6#*!VY40Hb^^7!'767!%*6F!!"#*!'767!,(!6#*!?*,9,?$5!+*5,+'!%#,>%!6#76!%$=&98!+*79$?-$-?!6#*!6*&#+7!'*&,%$6!

&766*+-!6,!%<$6!7!5#7-?*!,(!>$-'!'$+*56$,-!76!6#*!6$=*!\$*!6<+-$-?!6#*!&766*+-!l1^,!6,!6#*!*7%6]!>,<9'!#7)*!+*%<96*'!$-!7!

',<E9$-?!,(!6#*!6*&#+7!'*&,%$6*'!978*+!6#$5:-*%%!,(!/je5=!76!6#*!9,579$68!,(!6#*!&+*%*-6!U*-'7$!XYY!%$6*F!

h!! "#*!c3K!%579*!$%!9,?7+$6#=$5H!6#76!$%!>$6#!*75#!$-6*+)79!7E,)*!c3K!0!E*$-?!7!6*-(,9'!$-5+*7%*!$-!6#*!*D*567!=7%%!5+$6*+$,-F!!

i*7:-*%%*%!,(! 6#*!c3K! %579*!&+,D*56$,-! $-59<'*! 6#76!799! *D*56*'!=76*+$79! 7+*! 6+*76*'!79$:*H! %,! 6#*! $-(9<*-5*!,(! 97+?*+!

(+7?=*-6%!\,(!=,+*!,+!6,!7!9*%%*+!*;6*-6]!7+*!-,6!67:*-!$-6,!755,<-6!$-!6#*!'$%679!6*&#+7!7%#!(799,<6!7-'H!$=&,+67-698!$(!

c3K! $%!7',&6*'!7%!7!&+,E7E$9$68!,+! 6#+*%#,9'!)79<*! (,+!#7P7+'!7-'!+$%:!7-798%$%H! ! %$-5*! $6!',*%!-,6! !'$+*5698! 67:*! $-6,!

755,<-6!6#*!&,>*+!,(!6#*!*+<&6$,-!7-'!$-59<'*%![<79$676$)*!!,E%*+)76$,-%H!$6!$%!'$(($5<96!6,!5,=&7+*!>$6#!#$%6,+$5!7-'`,+!

<-,E%*+)*'!&7%6! *+<&6$,-%F! ! ",!=8!:-,>9*'?*!,-98! 6>,!&7%6! ),957-$5! *)*-6%! 5,<9'!E*! 5,-%$'*+*'! 6,!#7)*!&,%%$E98!

E**-!m!c3K!kF!
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in scale of consequences, so much so that any pre-prepared countermeasures at and around the 

NPP would pale into insignificance – in this respect, the work that I have presently underway 

\%**!Ah2k]!%#,>%!6#76H!$(!c3K!$%!67:*-!6,!E*!7!+*9$7E9*!$-'$576,+!,(!),957-$5!*((*56H!6#*-!6#*!

U*-'7$!XYY!>$99! +*[<$+*! %,=*!2-,+E*BF),+,! 7'7&6$,-%! $-!755,<-6!,(! ),957-$5! 756$)$68!,-!

6#*!+7-?*!,(!c3K!/!6,!h!7-'!E*8,-'F!

kd "#*! <%*! ,(! c3K! $%! %<+&+$%$-?! E*57<%*! $6! $%! -,6! ?*-*+7998! &+*%*-6*'! 7%! 7! %&*5$($576$,-!

87+'%6$5:!>#*-!7%%*%%$-?! 6#*!%<$67E$9$68! \,+!)<9-*+7E$9$68]!,(!XYY!%$6*%F! ! K-! 6#$%!+*%&*56!

6#*!KS3S!UUW204!,-98!'*($-*%!E<6!',*%!-,6!*;&9$5$698!+*5,==*-'!6#*!<%*!,(!c3K!(,+!XYY!

%$6*!7%%*%%=*-6!%6<'$*%F!

kj K!5,-%$'*+!6#*!7',&6$,-!7-'!<%*!,(!c3K!6,!-,=$-76*!6#*!),957-,!*)*-6!$-7&&+,&+$76*F!

kh g$-7998H!!K!-,6*!6#76!6#*!!"#$<(7--*+*E$#,,-,,.-*/$"-@&7/!@44B!*-',+%*%!O8<%#<!39*56+$5_%!

+*9$7-5*! <&,-! $6%! $-6*+&+*676$,-! ,(! I+<$66H@40B! 597$=$-?! 6#76! 7')7-5*! >7+-$-?! (+,=!

=,-$6,+$-?! 6#*! -,=$-76*'! ),957-,*%! >$99! &+,)$'*! %<(($5$*-6! 6$=*! 6,! +*=,)*! 6#*!

$++7'$76*'! (<*9!7%%*=E9$*%H! $-59<'$-?!%#,+625,,9*'! (<*9Hk! (+,=!E,6#!U*-'7$!XYY!+*756,+%!

7-'! %&*-6! (<*9! &,-'%H! 6+7-%(*++$-?! 6#*%*! 6,! 7! %*5<+*! %6,+7?*! 76! %,=*! 7%! 8*6! %&*5$($*'!

9,576$,-!*9%*>#*+*!$-!L7&7-F\%**!U*56$,-%!0!7-'!/!,(!6#*!!<(7--*+*E$#,,-,,.-*/$"-@&7/]!

kk S%!=<5#!7%!K!7'=$+*!I+<$66_%!>,+:H@40B!&7+6$5<97+98!$6%!$--,)76$)*!7&&+,75#H!K!E*9$*)*!$6!

%,=*>#76!+*5:9*%%!6,!+*98!%,9*98!<&,-!>#76!$%H!7(6*+!799H!)*+8!+*5*-6!7-'!97+?*98!<-6*%6*'!

>,+:Fb! ! !"#*!X.S_%!+*9$7-5*!<&,-!6#$%!%$-?9*!&$*5*!,(!+*5*-6H!97+?*98!6#*,+*6$579!>,+:!6,!

                                                
k!! U,25799*'!,6&7/B(&&'-2! (<*9! $%!+*5*-698! $++7'$76*'!(<*9!>#*+*!6#*!*;6+*=*98!),976$9*! $,'$-*!($%%$,-!&+,'<56!\K24/4]!#7%!

-,6! #7'! %<(($5$*-6! 6$=*! 6,! -76<+7998! +7'$,756$)*98! '*578! E*(,+*! $6! $%! 6+7-%&,+6*'! (+,=! 6#*! XYY! 6,! %6,+7?*! ,+! (,+!

+*&+,5*%%$-?! *9%*>#*+*! C! 6#*! ),976$9$68! ,(! K24/4! 7-'! 6#*! #$?#*+! +76*%! ,(! #*76! ?*-*+76$,-! ,(! 6#*! (<*9! #*$?#6*-! 6#*!

+7'$,9,?$579! $=&756! $(!7! 6+7-%&,+676$,-!755$'*-6!%#,<9'!,55<+F! !X,+=7998H! %#,+625,,9*'! (<*9! 67:*-! (+,=!6#*!+*756,+! $%!

#*9'!$-!6#*!%&*-6!(<*9!&,-'%!(,+!/!6,!j!8*7+%!E*(,+*!E*$-?!=,)*'H! !%,!(,+!*75#!,(!6#*!U*-'7$!Yi.!XYY%H!*75#!+*756,+!

>,<9'!'$%5#7+?*!<&>7+'%!,(!b^!,+!%,!6,--*%!,(!(<*9!7-'!6#*+*!>,<9'!E*!76!9*7%6!4^^!6,--*%!,(!%&*-6!(<*9!$-!*75#!&,-'H!

%,!7+,<-'!d^^!6,--*%!,(!(<*9!>,<9'!#7)*!6,!E*!=,)*'!$-!%&*5$79$P*'!6+7-%&,+676$,-!(97%:%H!*75#!57++8$-?!7!9,7'!,(!d!6,!

h! 6,--*%! C!=,)$-?! 6#$%! 7=,<-6! ,(! $-6*-%*98! +7'$,756$)*! %&*-6! (<*9! $-! 6#*! %#,+6! 6*+=!>,<9'! &+*%*-6! 7! 5,-%$'*+7E9*!

9,?$%6$579!5#799*-?*!,(!O8<%#<!39*56+$5F! !"#*! (,+*?,$-?!*%6$=76*%!7+*! 6#*!*;&*56*'!%&*-6! (<*9!=7%%! $-)*-6,+$*%!<-'*+!

-,+=79! 5,-'$6$,-%H! #,>*)*+! 76! 6#$%! 6$=*! \0^4/]! 6#*!I5P>$ #E-*(A$ 4&7$!)/17)'$ "-,&17(-,! +*&,+6%! 6#76! 6#*! %&*-6! (<*9!
#,9'$-?%!76!U*-'7$!XYY!6,679!b1^!6,--*%H!$-59<'$-?!'+8!57%:!%6,+7?*!E<6!*;59<'$-?!+*756,+!5,+*!(<*9F!!

b!! "#*!I+<$66H!*6!79!0^40!>,+:@40B!*;7=$-*%!6#*!&+*2*+<&6$)*!&+,5*%%*%!,55<++$-?!$-!6#*!=7?=7!+*%*+),$+!,(!7!&7%6!\4k6#!

Q]! *+<&6$,-!,(! 6#*!U7-6,+$-$!c,957-,! $-!W+**5*F! ! K6! *)79<76*%! 6#*! 6$=$-?! (,+! 5#7-?*%! $-! %$9$5$5! 5+8%679%! $-! 6#*!=7?=7!

+*%*+),$+!,(!7!),957-,!&*+5#*'!,-!6#*!*'?*!,(!7!579'*+72(,+=$-?!*+<&6$,-F!!g,+!6#*!U7-6,+$-$!),957-,!7!+*5#7+?*!,(!7-'!

$-5+*7%*! $-!),9<=*!\E8!76! 9*7%6!7! (*>!:=/]!,(! 6#*!=7?=7!+*%*+),$+!>$6#!7!%$9$5$5!=7?=7! $%!%#,>-!6,!#7)*!,55<++*'!

+7&$'98! \76! n^F^j:=/`8! 5,=&7+*'! 6,! 68&$57998! l^F^4:=/`8]! '<+$-?! 6#*! +*976$)*98! %#,+6! 7-'! 6+7-%$*-6! ! ),957-$5!

6$=*%579*!,(! 7E,<6!4^^!8*7+%!&+$,+! 6,! *+<&6$,-! (,99,>$-?! 7-!4bH^^^!8*7+! ?*%676$,-!&*+$,'! %$-5*! 6#*!&+*)$,<%!=7D,+!

*+<&6$,-F! !G,>*)*+H! 6#*!7<6#,+%!,(! 6#$%! $--,)76$)*!>,+:!75:-,>9*'?*! 6#76! $6! $%!E7%*'!,-!7! 9$=$6*'!%6<'8!,(!7! %$-?9*!

),957-,a!6#76!6#*!#$?#!=7?=7!+*%*+),$+!+*5#7+?*!+76*!,(!d^!6,!h^:=/!+*[<$+*%!7!9,>!)$%5,%$68!=*96!7-'!)*+8!*(($5$*-6!

=$;$-?!76!7!#$?#!5,-)*56$)*!.*8-,9'%!X,a!7-'H!7=,-?%6!,6#*+!6#$-?%H!6#76!6#*!7''$6$,-!,(!7!(*>!:=/!,(!=7?=7!$-6,!6#*!

+*%*+),$+! >,<9'! +*[<$+*! 7! %$?-$($57-6! 6,679! <&9$(6! ,(! 6*-%! ,(! =*6*+%H! 76! 7-! 7)*+7?*! +76*! ,(! l4=`8! ,)*+! 4^^! 8*7+%H!

5,=&7+*'!6,!,E%*+)*'!+76*%!,(!%<%67$-*'!<&9$(6!,(!^F4j!6,!^F0=`8!\K>7!L$=7!579'*+7]H!%,!6#*!7E%*-5*!,(!%<5#!%$?-$($57-6!

579'*+7!<&9$(6!=*7-%!6#76!!6#*!!755,==,'76$,-!,(!6#*!+*%*+),$+!?+,>6#!#7%!6,!E*!E8!7-!*[<7998!+7&$'!+76*!,(!%<E%$'*-5*!

,+!',>-%7??$-?H!>#$5#!$%!-,6!+*7'$98!'*6*567E9*F!
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%7(*?<7+'!6#*!U*-'7$!XYY!>#*-!$6H!$6%*9(H!75:-,>9*'?*%!6#*!),957-,*%!6,!E*!=,-$6,+*'!E8!

O8<%#<!39*56+$5!#7)*!E**-!5#,%*-!!

KT$T$T$$ ),$/6-+7$=&'()*+($-44-(/,$-L(--2+*E$/6-$@')*/3,$_<-*2)+3,`$2-,+E*$'+.+/$.)A$
6)=-$7-)(6-2$/&$/6-$@')*/$_<-*2)+`$+*$/6-$@),/$T$T$T3!!

=8!7''*'!_-L@')*)/+&*`!$

kb "#$%! $%! 6,67998! 76! ,''%!>$6#! 6#*! ,)*++$'$-?! &+$-5$&9*! 7-'! 7E%,9<6*! %5+**-$-?! 5+$6*+$7! ,(!

KS3S!UUW204! %6$&<976$-?! 6#76! 7-8! 57&7E9*! ),957-,! 6#76!(&1'2! 7((*56! 7-!XYY!E*8,-'! 6#*!

9$=$6%!,(!$6%!2-,+E*BF),+,!%#,<9'!+<9*!,<6!6#76!&7+6$5<97+!%$6*!(,+!XYY!'*)*9,&=*-6!,+H!(,+!

7-!*;$%6$-?!XYYH!&+,#$E$6!5,-6$-<*'!,&*+76$,-!,(!7-8!XYY!76!6#76!%$6*F!

k1 (+!)*+)'32(*+O!

b^ K-! 6#$%! ,&$-$,-! K! #7)*! ?$)*-! 7! -<=E*+! ,(! ?*-*+79! 7-'! %&*5$($5! *;7=&9*%! ,(! #,>! 6#*!

#,,-,,.-*/$01+2-$&4$%&'()*+($544-(/,$ /&$/6-$!1('-)7$8&9-7$8')*/$ B$%#0@4/B!'*&7+6%! (+,=!

6#*! ! =*6#,',9,?8! +*5,==*-'*'! E8! 6#*! K-6*+-76$,-79! S6,=$5! 3-*+?8! S?*-58! %&'()*+($

:);)72,$ +*$ <+/-$ 5=)'1)/+&*$ 4&7$!1('-)7$ >*,/)'')/+&*,3H! UUW204! C! K! 5,<9'! #7)*! 5$6*'!=7-8!

=,+*F!

b4 K-!=8!,&$-$,-H!7',&6$,-!,(!cSW!',*%!-,6H!7-'!#7%!-,6!(,+!6#*!U*-'7$!XYY!%$6*!*)79<76$,-H!

&+,'<5*'! 6#*! ,&6$=<=! 7%%*%%=*-6! ,(! 6#*! +$%:%! 7-'! #7P7+'%! 7+$%$-?! (+,=! &,6*-6$79!

),957-$5!756$)$68!,-!7-'!7+,<-'!O8<%#<!K%97-'!$-!(<6<+*!8*7+%F!

b0 S%!7! +*%<96H! K! 5,-%$'*+! 6#*! U*-'7$!XYY%! ! 6,!E*! $992&+*&7+*'! 6,! +*%<=*! +*9$7E9*! 7-'! %7(*!

,&*+76$,-!,(!6#*!E7%$%!,(!6#*!),957-$5!+$%:!7-'!#7P7+'!7%%*%%=*-6!79,-*F!

b/ K!%676*!#*+*!6#76!K!5,-($+=!6#76!K!#7)*!=7'*!59*7+!>#$5#!(756%!7-'!=766*+%!+*(*++*'!6,!$-!6#$%!

U676*=*-6! 6#76! 7+*!>$6#$-!=8! ,>-! :-,>9*'?*! 7-'! 6#,%*!>#$5#! 7+*! -,6F! ! "#,%*! 6#76! 7+*!

>$6#$-!=8!,>-!:-,>9*'?*!K!5,-($+=!6,!E*!6+<*F!!"#*!,&$-$,-%!K!#7)*!*;&+*%%*'!+*&+*%*-6!

=8!6+<*!7-'!5,=&9*6*!&+,(*%%$,-79!,&$-$,-%!,-!6#*!=766*+%!6,!>#$5#!6#*8!+*(*+F!

!

!!

!
1*#+!#!'%.4$!
MS.W3!R!SUUJQKS"3U!

QJXUNM"KXW!3XWKX33.UH!MJXIJX!

! !
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!
                                                

4!! KS3SH!K%&'()*+($:);)72,$+*$<+/-$5=)'1)/+&*$4&7$!1('-)7$>*,/)'')/+&*,3H!U&*5$($5!U7(*68!W<$'*!X,!UUW204H!0^40!2!
#66&Z``>>>2&<EF$7*7F,+?`T"QI`&<E9$576$,-%`YIg`Y<E4jj0o>*EF&'(!

0!! X<59*7+!.*?<976$,-!S<6#,+$68H!pN=-7=+-9$J$W7)4/$!-9$<)4-/A$</)*2)72,$4&7$!1('-)7$8&9-7$</)/+&*,3$X.S!
L7&7-H!L7-<7+8!0^4/!2!#66&%Z``>>>F-%+F?,FD&`*-?9$%#`'767`-*>o%7(*68o%67-'7+'%F&'(!

/!! X<59*7+!.*?<976$,-!S<6#,+$68H!KN1/'+*-$&4$!-9$"-E1')/&7A$"-Q1+7-.-*/,$XW-,+E*$M),+,Y3H!S&+$9!/H!0^4/!2!
#66&%Z``>>>F-%+F?,FD&`*-?9$%#`'767`-*>o+*?<976,+8o+*[<$+*=*-6%4F&'(!!2!7-!*7+9$*+!)*+%$,-!,(!6#$%!'+7(6!

$%!'76*'!h!g*E+<7+8!0^4/!E<6!6#$%H!7&&7+*-698H!$%!6#*!)*+%$,-!E*(,+*!7=*-'=*-6!E8!6#*!,-?,$-?!%*&7+76*!

%6<'8!6*7=\%]F!

d!! "#*!X76$,-79!I$*6!,(!L7&7-!g<:<%#$=7!X<59*7+!S55$'*-6!K-'*&*-'*-6!K-)*%6$?76$,-!Q,==$%%$,-?$KP6-$
R1H1,6+.)$!1('-)7$#((+2-*/$>*2-@-*2-*/$>*=-,/+E)/+&*$O&..+,,+&*3H!L<98!0^40!2!
#66&%Z``>>>F-$+%F,+?`(<:<%#$=7`-7$$5o+*&,+6F&'(!$

j!! X<59*7+!.*?<976$,-!S<6#,+$68H!pN=-7=+-9$J$W7)4/$!-9$<)4-/A$</)*2)72,$4&7$!1('-)7$8&9-7$</)/+&*,3$X.S!
L7&7-H!L7-<7+8!0^4/!2!#66&%Z``>>>F-%+F?,FD&`*-?9$%#`'767`-*>o%7(*68o%67-'7+'%F&'(!!

h!!! O<',?#H!g<=$,H!p!-9$"-E1')/&7A$"-Q1+7-.-*/,$)*2$"-E1')/&7A$01+2-,$)*2$P6-+7$>.@'+()/+&*,$4&7$<+/-$<)4-/A$
5=)'1)/+&*3H!KS3S`SXUX!.*?$,-79!i,+:%#,&!,-!3%%*-6$79!O-,>9*'?*!,(!U$6*!3)79<76$,-!.*&,+6!(,+!X<59*7+!
Y,>*+!Y97-6%H!O<797!M<=&<+H!T7978%$7H!S<?<%6!0^4/!2!#66&%Z``7-%-F$7*7F,+?`Q,==,-`",&$5%`J&*-",&$5F7%&;qKIr4/^4h!!

k!! X<59*7+!.*?<976$,-!S<6#,+$68H!KP6-$#,,-,,.-*/$01+2-$&4$%&'()*+($544-(/,$/&$/6-$!1('-)7$8&9-7$8')*/$XW7)4/Y3H!
/!L<-*!0^4/!C!$-!L7&7-*%*F!

b!! O8<%#<!39*56+$5!Y,>*+!Q,FH!K-5H!3P6-$-44-(/$),,-,,.-*/$FA$@A7&('),/+($4)''$2-@&,+/$X=&'()*+($),6-,Y$4&7$<-*2)+$
!1('-)7$8&9-7$8')*/$X"-)(/&7$!&$D$)*2$!&$CY3H!J56,E*+!0^4/!C!$-!L7&7-*%*!C!^^/j24/!2!
#66&Z``>>>F-%+F?,FD&`756$)$68`+*?<976$,-`6*:$?,<%*$`'767`^^/jo4/F&'(!

1!! O8<%#<!39*56+$5!Y,>*+!Q,FH!K-5H!3P6-$-44-(/$),,-,,.-*/$FA$@A7&('),/+($4)''$2-@&,+/$X=&'()*+($),6-,Y$4&7$<-*2)+$
!1('-)7$8&9-7$8')*/$X"-)(/&7$!&$D$)*2$!&$CY3H!J56,E*+!0^4/!C!$-!L7&7-*%*!C!^^/j24d!2!!!
#66&Z``>>>F-%+F?,FD&`756$)$68`+*?<976$,-`6*:$?,<%*$`'767`^^/jo4dF&'(!!

4^!! O8<%#<!39*56+$5!Y,>*+!Q,FH!K-5H!3<-*2)+$!1('-)7$8&9-7$8')*/?$"-)(/&7$!&TD$)*2$!&TC$#*,9-7,$/&$)22+/+&*)'$
@&+*/,$F7&1E6/$1@$)/$/6-$),,-,,.-*/$.--/+*E$X@&+*/,$&4$*&/-Y$7-E)72+*E$.)a&7$2).)E-?$<#$@&9-7$,1@@'A?$
,/71(/17-$&4$@7&(-217-,?$-.-7E-*(A$7-,@&*,-$(-*/7-?$-/(?3H!T7+5#!0^4d!C!!$-!L7&7-*%*!2!^^1b2^/!2!
#66&Z``>>>F-%+F?,FD&`756$)$68`+*?<976$,-`6*:$?,<%*$`'767`^^1bo^/F&'(!!

44!! X.SH!K<-*2)+$!88$&4$GA1,61$5'-(/7+($O&T$<(7--*+*E$X),,-,,.-*/Y$7-@&7/$4&7$@-7.+/$)@@'+()/+&*$/&$(6)*E-$
+*,/)'')/+&*$&4$@&9-7$7-)(/&7$X(6)*E-$&4$4)(+'+/+-,$&4$@&9-7$7-)(/&7$$!&TD$)*2$!&TCY$XP6-$b)9$4&7$/6-$
"-E1')/+&*,$&4$!1('-)7$<&17(-$I)/-7+)'?$!1('-)7$R1-'$$I)/-7+)'$)*2$"-)(/&7,c$1*2-7$O')1,-$DBd$)*2$\?$O')1,-$
DBC$X@)7/,$7-')/-2$/-(6*+()'$()@)(+/AY$&4$#7/+('-$\dBdBeY3!\$-!L7&7-*%*]H!4^!U*&6*=E*+!0^4d!C!$-!L7&7-*%*!C!
^14^2^42^0!

40!! I+<$66!"!GH!Q,%67!!gH!I*9,<9*!3H!I<-?7-!!TH!!U57$99*6!VH!KW-()2)'$/&$.&*/6'A$/+.-,()'-,$&4$.)E.)$/7)*,4-7$)*2$
7-,-7=&+7$E7&9/6$)/$)$()'2-7)$=&'()*&3H!M*66*+H!X76<+*!db0H!kkCb^!!0^40!2!
#66&Z``>>>F-76<+*F5,=`-76<+*`D,<+-79`)db0`-k/b/`(<99`-76<+*4^k^hF#6=9s5,-6+$E27<6#!

4/!! X<59*7+!.*?<976$,-!S<6#,+$68H!KP6-$#,,-,,.-*/$01+2-$&4$%&'()*+($544-(/,$/&$/6-$!1('-)7$8&9-7$8')*/$XW7)4/Y3H!
/!L<-*!0^4/!C!$-!L7&7-*%*F!


