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

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

/#01)#''#%$
5()67#$489$:116#$;$ /(<#7=#%$>??@$

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

: / , : A B $ !C : , $ : , ,DB $

4$ !"##"$%&$'(%#)"%*$"+,-".#%

4$ /,0"%*$"+,-".#%1"2'$#%

>$ 3"4+,#"%1"-"+,5.%

;$ 6"7%8,$"0#,'.+%3'$9+)'2%

E$ 6"7+%

F#''#%$G%(7$'"#$H%#1.I#J'$

K"%.1'.J&$K"&7=#%1$

!

"#!$%!&'(%!)'!)*%!&+'#%!',!-../!012!+''3!)'!)*%!

&'(415!6%078!)*%!*072!$'73!012!%1%756!',!)*%!9'&4%)6:#!

9)70)%54&!;+011415!<'73415!=7'>?#!4#!#)07)415!)'!@%07!

,7>4)A!<4)*!%0&*!<'73415!=7'>?:#!7%&'((%120)4'1#!

012!#>((076!7%?'7)!41!*0128!B%+4##0!C0##41074!012!)*%!

9)70)%54&!;+011415!DE%7#45*)!F'((4))%%!$4++!@%!

$'73415!$4)*!F'>1&4+!)'!4(?+%(%1)!7%&'((%120)4'1#!

)*7'>5*!%0&*!',!)*%!9'&4%)6:#!#)012415!&'((4))%%#8!0#!

$%++!0#!')*%7!0E%1>%#A!G'$%E%78!H!)*413!$%!&01!,%%+!

#0)4#,4%2!)*0)!%07+6!?7'57%##!*0#!0+7%026!@%%1!0&*4%E%2!

,'7!%0&*!',!'>7!9)70)%54&!H1)%1)#A!!!

!!

D1%!(0I'7!0&&'(?+4#*(%1)!)'$072#!'>7!5'0+!',!

4(?7'E%2!F'((>14&0)4'1#!$0#!)*%!+0>1&*!',!)*%!1%$!

$%@#4)%A!C*%!#4)%!4#!1'$!41!0!,'7(0)!2%#451%2!)'!@%!

(>&*!('7%!,>1&)4'10+!0#!$%++!0#!0??%0+415!)'!)*%!>#%7A!

C*013#!)'!)*%!<%@#4)%!F'((4))%%8!>12%7!)*%!+%02%7#*4?!

',!"(07!9415*8!J2!F071%68!012!C'16!K%L4#%8!)*4#!

E%*4&+%!#*'>+2!41&7%0#415+6!@%&'(%!0!,'&0+!?'41)!,'7!

&'((>14&0)4'1!$4)*41!)*%!9'&4%)6!012!)'!)*%!?>@+4&A!!!

94(4+07+68!'>7!5'0+!',!41&7%0#%2!M4#4@4+4)6!,'7!)*%!

9'&4%)6!$0#!7%&%1)+6!0227%##%2!@6!)*%!;>@+4&!",,047#!

F'((4))%%8!+%2!@6!;0))%!N4))1%78!$*'!270,)%2!012!

5.-#$H%#1.I#J'$L#3(%'$

M&%=&%&$C&)#1$

!

C*%!OP)*!"11>0+!B%%)415!',!)*%!C%70)'+'56!9'&4%)6!

$4++!@%!Q>1%!-RSQ>+6!T8!-..P8!41!U4'!=7012%8!;>%7)'!

U4&'A!C*%!<612*0(!U4'!B07!U%#'7)8!#%)!'1!0!V..S0&7%!

)7'?4&0+!7%#'7)!'1!(0514,4&%1)!U4'!B07!N%0&*8!4#!

+'&0)%2!'1!)*%!W'7)*%0#)!&'71%7!',!;>%7)'!U4&'A!

!

C*%!-..P!;7'570(!F'((4))%%!',!)*%!C%70)'+'56!

9'&4%)68!?07)1%7415!$4)*!)*%!D75014X0)4'1!',!C%70)'+'56!

H1,'7(0)4'1!9?%&40+4#)#!YDCH9Z[!012!W%>7'@%*0E4'70+!

C%70)'+'56!9'&4%)6!YWNC9Z8!*0#!077015%2!,'7!01!

'>)#)012415!012!%\?01#4E%!#&4%1)4,4&!?7'570(A!C*%!

)*%(%!',!)*%!-..P!#&4%1)4,4&!?7'570(!4#!]=%1%S

J1E47'1(%1)!H1)%70&)4'1#^!H(?0&)!'1!B0)%710+!012!

F*4+2!G%0+)*_A!C*%!?7'570(!,'7!)*%!-..P!C%70)'+'56!

9'&4%)6!"11>0+!B%%)415!41&+>2%#!)*7%%!%2>&0)4'1!

&'>7#%#8!141%!&>))415!%25%!#&4%1)4,4&!#6(?'#408!)*7%%!

#)0)%!',!)*%!07)!+%&)>7%#8!012!)$'!+>1&*!@'\!#%##4'1#A!

C*%7%!07%!0+#'!'??'7)>14)4%#!,'7!'?%1!7%#%07&*!

&'((>14&0)4'1#!#>&*!0#!?+0),'7(!)0+3#!'7!?'#)%7!

?7%#%1)0)4'1#A!C*%!#%##4'1!)'?4&#!0227%##!1%$%7!

&'1&%?)#!41!)*%!,4%+2!012!07%!+43%+6!)'!5%1%70)%!+4E%+6!

41)%70&)4'1A!

!

C*%!)'?4&#!)'!@%!24#&>##%2!>12%7!'>7!)*%(%!$4++!7015%!

,7'(!)*%!+0)%#)!,412415#!41!@0#4&!7%#%07&*!'1!)*%!

2%E%+'?(%1)0+!@0#4#!',!02>+)!24#%0#%!)'!)*%!

%?42%(4'+'568!>12%7+6415!(%&*014#(#!012!

(0105%(%1)!',!#>&*!&'(('1!?7'@+%(#!0#!?7%(0)>74)6!

012!(0)%710+!'@%#4)6A!"!I'41)!C98!WNC9!012!DCH9!

#6(?'#4>(!$4++!,'&>#!'1!5+'@0+!4##>%#!41!(0)%710+!012!

&*4+2!*%0+)*A!G')!)'?4&#!)'!@%!24#&>##%2!41&+>2%!)*%!>#%!

',!10)>70+!*%7@0+!?7'2>&)#!2>7415!?7%5101&6!012!)*%!

7'+%!',!5%1%#!012!)*%!%1E47'1(%1)!41!0>)4#(A!

F'1#42%70)4'1#!',!*'$!)'!%1#>7%!27>5!#0,%)68!@')*!

2>7415!?7%5101&6!012!41!&*4+27%18!$4++!%1&'(?0##!

0??7'0&*%#!)*0)!7015%!0++!)*%!$06!,7'(!#)>24%#!41!1'1S

*>(01!?74(0)%#!)'!&'(?>)0)4'10+!)'\4&'+'56A!!!

!

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

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



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

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

N#=1.'#$L#I#1.*J$
$

BI$K&%J#+$

$

"#!?7'(4#%2!0)!)*%!"11>0+!B%%)4158!)*%!&'(?+%)%+6!

7%E0(?%2!C%70)'+'56!9'&4%)6!<%@#4)%!$%1)!+4E%!41!

%07+6!D&)'@%7`!!H,!6'>!*0E%1:)!E4#4)%2!)*%!1%$!012!

4(?7'E%2!#4)%!6%)8!?+%0#%!2'!#'!#''1A!!a'>!$4++!,412!0!

(>&*!('7%!0))70&)4E%!+''38!41&+>2415!0!*'(%!?05%!$4)*!

#&7'++415!4(05%#!2%?4&)415!)*%!24E%7#4)6!',!'>7!#'&4%)6A!!

W0E450)4'1!4#!(>&*!('7%!41)>4)4E%8!$4)*!27'?S2'$1!

(%1>#!>12%7!)*%!(0I'7!*%02415#!012!(%(@%7#S'1+6!

?05%#!$*4&*!07%!&+%07+6!(073%2!$4)*!0!3%6!#6(@'+A! C'!

,0&4+4)0)%!('7%!)701#?07%1)!012!%,,%&)4E%!

&'((>14&0)4'1!$4)*41!'>7!#'&4%)68!%0&*!C9!

&'((4))%%8!$'73415!57'>?!012!F'>1&4+!1'$!*0E%!)*%47!

'$1!?05%#!,'7!?'#)415!)*%47!(4##4'18!&>77%1)!7'#)%7#8!

7%&%1)!(41>)%#8!$'73!?7'2>&)#8!%)&A!!C*%!1%$!#4)%!

0+#'!4#!+413%2!(>&*!('7%!%,,%&)4E%+6!$4)*!)*%!C9!

(%(@%7!20)0!@0#%8!%10@+415!%1*01&%2!,>1&)4'10+4)4%#A!!

C*%!7%E0(?%2!#4)%!4#!)*%!?7'2>&)!',!0!)$'S6%07!%,,'7)!

@6!)*%!<%@#4)%!F'((4))%%8!+%2!41!?07)4&>+07!@6!"(07!

9415*!012!J2!F071%68!$4)*!41E0+>0@+%!5>4201&%!,7'(!

C'140!B0##'18!570?*4&0+!2%#451!0##4#)01&%!,7'(!"HB!

#)0,,8!012!4(?+%(%1)0)4'1!',!)*%!1%$!2%#451!

@6!$%@(0#)%7!"126!M0+2414!012!"HB!#)0,,A!

!

W')!)'!7%#)!'1!4)#!+0>7%+#8!)*%!<%@#4)%!F'((4))%%8!+%2!

@6!&>77%1)!&*047!C'16!K%L4#%8!4#!?>7#>415!,>7)*%7!

4(?7'E%(%1)#!$*4&*!41&+>2%!0!1%$+6!7%2%#451%2!

9)>2%1)!b!;'#)2'&!#%&)4'1!Y&'(415!E%76!#''1Z!012!)*%!

0224)4'1!',!24#&>##4'1!,'7>(!&0?0@4+4)4%#!)'!%1*01&%!

&'((>14&0)4'1!@%)$%%1!C9!&'((4))%%#8!F'>1&4+!012!

)*%!(%(@%7#!0)!+075%A!!G'$%E%78!)*%!>+)4(0)%!#>&&%##!

',!)*%!$%@#4)%!7%c>47%#!6'>8!)*%!C9!(%(@%78!)'!E4#4)!

)*%!#4)%!,7%c>%1)+6A!!<%!*'?%!)*0)!)*%!#4)%!$4++!#''1!

@%&'(%!6'>7!d41,'7(0)4'1!*>@d!,'7!0++!)*415#!

)%70)'+'54&0+A!!!!!
$

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

#>@(4))%2!0!)*'>5*),>+!012!2%)04+%2!7%#?'1#%!)'!)*%!

eK":#!7%c>%#)!,'7!?>@+4&!&'((%1)!'1!)*%!?7'?'#%2!

7%E4#4'1!)'!)*%!,'7(0)!',!)*%!d?7%5101&6!+0@%+dA!!!!

!!

H1!3%%?415!$4)*!)*%!5'0+!',!41&7%0#415!)*%!E0+>%!',!)*%!

"11>0+!B%%)4158!'>7!;7'570(!F'((4))%%8!+%2!@6!

N07@070!G0+%#8!0+'15!$4)*!)*%!J2>&0)4'1!F'((4))%%8!

&*047%2!@6!C0&%6!<*4)%8!012!'>7!#4#)%7!'75014X0)4'1#!

DCH9!012!WNC98!*0E%!0##%(@+%2!0!#?%&)0&>+07!

05%120!,'7!-..P!)*0)!#*'$&0#%#!'>7!(>+)4S

24#&4?+41074)6!$*4+%!*45*+45*)415!)*%!5+'@0+!7%+%E01&%!

',!)*%!$'73!)*0)!$%!2'A!9?'1#'7#*4?!'??'7)>14)4%#!07%!

0E04+0@+%!,'7!)*%!-..P!C%70)'+'56!9'&4%)6!"11>0+!

B%%)415A!f12%7!'>7!&>77%1)!%&'1'(4&!&'124)4'1#8!

6'>7!#>??'7)!,'7!)*%!9'&4%)68!012!41!?07)4&>+07!)*%!

"11>0+!B%%)4158!4#!('7%!4(?'7)01)!)*01!%E%7A!

H124E42>0+!%E%1)#!0E04+0@+%!,'7!#?'1#'7#*4?!41&+>2%^!!

)*%!@01c>%)!012!@01c>%)!7%&%?)4'18!?'#)%7!#%##4'1!

7%&%?)4'1#!012!)*%!$%+&'(415!7%&%?)4'1A!!=%1%70+!

(%%)415!#?'1#'7#*4?!'??'7)>14)4%#!0+#'!%\4#)A!C'$072#!

)*%!5'0+!',!41&7%0#415!)*%!1>(@%7!',!1%$!(%(@%7#!

012!7%)041415!)*'#%!$%!*0E%8!'>7!B%(@%7#*4?!

F'((4))%%8!+%2!@6!N'@!;073%78!0#!$%++!0#!)*%!9)>2%1)!

",,047#!F'((4))%%8!+%2!@6!B076!"+4&%!9(4)*8!*0E%!

)03%1!#)%?#!)'!010+6X%!'>7!(%(@%7#*4?!(4\!012!

#)0@4+4)6!012!)'!7%&'((%12!('24,4&0)4'1#!)'!)*%!

?7'&%##!',!7%&7>4)(%1)A!!H1!#>??'7)!',!)*0)!%,,'7)8!)*%!

F'1#)4)>)4'1!012!N6+0$#!F'((4))%%8!&*047%2!@6!

=+'740!Q0*13%8!*0#!&'(?+%)%2!)*%!&'1#)4)>)4'10+!

0(%12(%1)!?7'&%##!)'!41&7%0#%!)*%!#4X%!',!)*%!

B%(@%7#*4?!F'((4))%%!#'!)*0)!#>,,4&4%1)!?%7#'1S

?'$%7!4#!41!?+0&%!)'!2%0+!$4)*!)*4#!&74)4&0+!&*0++%15%A!!!

H1!&'1&%7)!$4)*!)*%!5'0+!',!B%(@%7#*4?!7%)%1)4'18!)*%!

e70#%7!"$072!F'((4))%%8!+%2!@6!9'1I0!U0#(>##%18!

*0#!&'12>&)%2!0!)*'7'>5*!7%E4%$!',!0++!',!)*%!0$072#!

012!*'1'7#!',,%7%2!@6!)*%!9'&4%)6!41!'72%7!)'!(03%!

7%&'((%120)4'1#!,'7!,>)>7%!7%E4#4'1#g0224)4'1#A!

L413%2!)'!0++!'>7!#)70)%54&!5'0+#!4#!)*%!$'73!',!)*%!

;>@+4&0)4'1#!F'((4))%%8!&*047%2!@6!J+041%!e701&4#8!

$*'!'E%7#%%#!)*4#!4(?'7)01)!07(!',!)*%!9'&4%)6!,'7!

&'((>14&0)4'1#!012!E4#4@4+4)6!41!01!%E%7S&*015415!

012!&'(?%)4)4E%!%1E47'1(%1)A!"12!+0#)8!)*%!5'0+!',!

2%#&74@415!012!&0?4)0+4X415!'1!'>7!9*07%2!9&4%1)4,4&!

H2%1)4,6!$4++!@%!0227%##%2!@6!0!1%$!02!*'&!&'((4))%%!

)'!@%!10(%2!)*4#!6%07A!!

!!

JE%1!('7%!)*01!$%!01)4&4?0)%28!-..P!$4++!?7%#%1)!1%$!

&*0++%15%#!S!1')!)*%!+%0#)!',!$*4&*!$4++!@%!,4101&40+A!

<4)*!0!#'+42!41E%#)(%1)!#)70)%56!41!?+0&%8!'>7!e4101&%!

F'((4))%%8!+%2!@6!H20!<0#*415)'18!$4++!0+#'!@%!

$'73415!'1!&7%0)4E%!(%)*'2#!,'7!,>12704#4158!$*4+%!

(0)&*415!'>7!7%#'>7&%#!)'!'>7!%\?%1#%#A!!

!!

"#!$%!&'1)41>%!)'!(03%!?7'57%##!)'$072#!)*%#%!

5'0+#8!H!)*413!'>7!&'++0@'70)4E%!%,,'7)#!$4++!)03%!'1!

0!#?%&40+!#4514,4&01&%!0#!$%!0??7'0&*!)*%!V.)*!

0114E%7#076!6%07!',!)*%!9'&4%)6A!"#!$%!)03%!0!+''3!

@0&3!0)!)*%!57%0)!*4#)'76!',!)*%!9'&4%)68!$%!$4++!

1%%2!)'!&'1)41>%!)'!0#3!'>7#%+E%#!4,!)*4#!4#!$*%7%!

$%!$01)!'7!1%%2!)'!@%!41!-.T.A!!!



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

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

C*%!"11>0+!B%%)415!?7'E42%#!0!?+0&%!012!)4(%!)'!

&0)&*!>?!$4)*!&'++%05>%#8!(03%!1%$!,74%12#8!

1%)$'738!012!412>+5%!41!24#&>##4'1#!,7'(!

?*4+'#'?*4&0+!)'!?70&)4&0+!$4)*!%#)0@+4#*%2!%\?%7)#!

41!)*%!,4%+28!1%$!7%#%07&*%7#8!012!#)>2%1)#A!H)!4#!

0+#'!0!?+0&%!012!)4(%!)'!?7'(')%!012!%\?7%##!'>7!

#&4%1)4,4&!24E%7#4)6!0#!0!9'&4%)6!',!,%++'$!

&+414&401#8!#&4%1)4#)#!012!#&4%1&%!?'+4&6!7%5>+0)'7#!

,7'(!0&02%(4&8!412>#)740+8!012!5'E%71(%1)!

#%&)'7#A!!<%!07%!+''3415!,'7$072!)'!#%%415!6'>!

)*%7%`!!!

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

!!!

L#J#0$O(6%$

P#7=#%1".3Q$
!

a'>7!&'1)41>%2!(%(@%7#*4?!4#!4(?'7)01)!)'!)*%!

C%70)'+'56!9'&4%)6A!!;+%0#%!7%1%$!6'>7!

(%(@%7#*4?!@%,'7%!K%&%(@%7!hT8!-../A!!a'>!

(06!?06!'1S+41%!'7!2'$1+'02!)*%!7%1%$0+!,'7(!

E40!)*%!<%@#4)%A!

!

K>7415!)*%!'1S+41%!7%1%$0+!?7'&%##!6'>!$4++!@%!

7%c>%#)%2!)'!?7'E42%!2%('570?*4&!41,'7(0)4'1A!!

;+%0#%!&'(?+%)%!)*4#!41,'7(0)4'1!0#!4)!*%+?#!)*%!

9'&4%)6!7%#?'12!)'!41,'7(0)4'1!1%&%##076!,'7!

'@)041415!,>12415!,'7!9'&4%)6!%E%1)#A!!C*%!

2%('570?*4&!41,'7(0)4'1!4#!0+#'!>#%2!)'!*%+?!

010+6X%!(%(@%7#*4?!20)0!012!)7%12#A!

!

U%1%$415!6'>7!2>%#!4#!I>#)!'1%!',!)*%!,%0)>7%#!

0E04+0@+%!)'!B%(@%7#!'1+6!'1!)*%!1%$!<%@#4)%A!!

a'>!(06!0+#'!>?20)%!6'>7!&'1)0&)!41,'7(0)4'1!

012!0&&%##!)*%!B%(@%7#*4?!K47%&)'76A!

!

H,!6'>!%1&'>1)%7!016!24,,4&>+)4%#!7%1%$415!6'>7!

2>%#!'7!>#415!)*%!B%(@%7#!'1+6!?'7)4'1!',!)*%!

<%@#4)%8!?+%0#%!&'1)0&)!)*%!',,4&%!0)!

)#*ci)%70)'+'56A'75A!!!
!

A#<#)(37#J'&)$!(R.-()(*+$

2$/#0$A.%#-'.(J1$

N(%S1"(3$

9)>26!2%#4518!%12?'41)#8!010+6#4#!012!

41)%7?7%)0)4'1!',!2%E%+'?(%1)0+!)'\4&4)6!

)%#)415!,'7!7%5>+0)'76!#0,%)6!0##%##(%1)!*0E%!

7%(041%2!+075%+6!>1&*015%2!,'7!'E%7!h.!6%07#A!

a%)!'>7!>12%7#)012415!',!%(@76'g,%)0+!

2%E%+'?(%1)8!012!)075%)#!012!(%&*014#(#!',!

2%E%+'?(%1)0+!)'\4&4)6!*0E%!02E01&%2!

)7%(%12'>#+6!'E%7!)*0)!?%74'28!0#!*0E%!

)%&*1'+'54%#!012!(%)*'2#!',!41E%#)450)4'1A!

C*%!K%E%+'?(%1)0+!012!U%?7'2>&)4E%!

C'\4&'+'56!YK"UCZ!C%&*14&0+!F'((4))%%!',!

)*%!HL9H!G%0+)*!012!J1E47'1(%1)0+!9&4%1&%#!

H1#)4)>)%!YGJ9HZ!$4++!*'#)!0!$'73#*'?!)4)+%2!

]K%E%+'?(%1)0+!C'\4&'+'56!j!W%$!

K47%&)4'1#_!$4)*!)*%!?>7?'#%!',!?7'E42415!0!

&'(?7%*%1#4E%!012!&74)4&0+!%E0+>0)4'1!',!

2%E%+'?(%1)0+!)'\4&4)6!)%#)415!41!)*%!,0&%!',!

)*%#%!02E01&%#A!!"7%0#!',!,'&>#!$4++!41&+>2%!

&>77%1)!014(0+!('2%+#!012!#)>26!2%#451#8!

41)%7?7%)0)4'1!012!4(?0&)!',!,412415#!'1!

*>(01!#0,%)6!0##%##(%1)8!012!0??+4&0)4'1!',!

1%$!)%&*1'+'54%#!012!)%#)415!#)70)%54%#A!

U%&'((%120)4'1#!012!7%#%07&*!1%%2#!$4++!@%!

42%1)4,4%2A!!C*%!$'73#*'?!$4++!@%!*%+2!0)!)*%!

<%#)41!F4)6!F%1)%7!41!<0#*415)'18!KF!'1!

"?74+!-PSh.8!-..PA!!;+%0#%!&'1)0&)!K7A!Q0(%#!

k4(!',!GJ9H!Y-.-SRVPShh.R[!

I34(i*%#45+'@0+A'75Z!,'7!('7%!41,'7(0)4'1`!!

!

<612*0(!U4'!B07!U%#'7)!41!;>%7)'!U4&'A!

J\?%74%1&%!)*%!E4%$!,47#)!*012!41!Q>1%!-..PA!

mailto:tshq@teratology.org
mailto:jkim@hesiglobal.org


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

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

"#$$%&'(!)*+,%+-!.//#01*+%123!
!

C*%!J;"l#!W0)4'10+!F%1)%7!,'7!J1E47'1(%1)0+!

U%#%07&*!011'>1&%#!0!?'##4@+%!,>12415!'??'7)>14)6A!!

B'7%!41,'7(0)4'1!&01!@%!,'>12!0)!)*%47!$%@#4)%^!

!!!

"#$%&'(')#*(+!,#-).#+#/0!1232(4.5!"2*'2436!

!"#$!%&'!!(*7!!"#(!)!*'!!8#72+3!9:!

;2<2+#%$2*'(+!,#-).)'0!=('5>(03!!

?!9%2*6!@#<2$A24!BC!DEEF!!

?!"+#3)*/6!G(*&(40!DHC!DEEH!

!

A#<#)(37#J'&)$!(R.-()(*+$2$

!".%I$BI.'.(J$$
$

A#=(%&"$C&J1#J$

$

G45*+45*)415!)*%!+0)%#)!02E01&%#!41!5%1%)4&#!012!

@4'&*%(4#)768!)*%!&'(?+%)%+6!7%E4#%2!C*472!

J24)4'1!',!K%E%+'?(%1)0+!C'\4&'+'56!41!)*%!

C075%)!D7501!C'\4&'+'56!9%74%#!7%E4%$#!)*%!,4%+2!

,7'(!@0#4&!#&4%1&%8!&+414&0+8!%?42%(4'+'54&0+!012!

7%5>+0)'76!?%7#?%&)4E%#A!!F'1)74@>)4'1#!,7'(!)'?!

#&4%1)4#)#!41!)*%!,4%+2!@7415!)'5%)*%7!2%E%+'?(%1)#!

41!('+%&>+07!%(@76'+'56!012!&%++!@4'+'56!0#!)*%6!

0??+6!)'!?7'@+%(#!41!2%E%+'?(%1)0+!)'\4&'+'56A!!H)!

&'E%7#!)%#)415!',!?*07(0&%>)4&0+!012!

%1E47'1(%1)0+!05%1)#!012!41)%7?7%)0)4'1!',!

2%E%+'?(%1)0+!)'\4&'+'56!20)08!*45*+45*)415!

(0)*%(0)4&0+!012!#)0)4#)4&0+!)%&*14c>%#A!!C*4#!

%24)4'1!4#!%24)%2!@6!K%@'70*!G01#%1!,7'(!eK"!

012!N07@070!"@@'))!,7'(!J;"!012!4#!?>@+4#*%2!@6!

H1,'7(0!G%0+)*&07%A!

!

;')%1)40+!(%&*014#(#!',!2%E%+'?(%1)0+!)'\4&01)#!

)*0)!07%!&'E%7%2!41!)*4#!%24)4'1!41&+>2%!0?'?)'#4#8!

0+)%70)4'1#!41!#4510+!)701#2>&)4'1!?0)*$06#8!0#!$%++!

0#!%,,%&)#!'1!1>)74)4'1!012!%?4#)0#4#A!!W%$!

)%&*14c>%#!@%415!>#%2!)'!0227%##!(%&*014#)4&!

c>%#)4'1#!41&+>2%!)075%)%2!5%1%!24#7>?)4'18!&%++!

&>+)>7%!(%)*'2#!#>&*!0#!$*'+%!%(@76'!&>+)>7%!012!

)*%!>#%!',!%(@76'14&!#)%(!&%++#!012!5%1'(4&!

0??7'0&*%#A!!m%@70,4#*!07%!@%415!41E%#)450)%2!0#!

01!0+)%710)4E%!)'!(0((0+401!014(0+!('2%+#!41!01!

%,,'7)!)'!2%&7%0#%!)*%!>#%!',!*45*%7!014(0+!('2%+#!

0#!$%++!0#!)'!#*'7)%1!)*%!)4(%!41E'+E%2!41!

?7%&+414&0+!)%#)415A!!;7'57%##!*0#!0+#'!@%%1!(02%!

'1!)*%!2%E%+'?(%1)!',!?*6#4'+'54&0++6!@0#%2!

?*07(0&'341%)4&!('2%+#!0#!0!$06!)'!%\)70?'+0)%!

0&7'##!#?%&4%#A!!H1)%7?7%)0)4'1!',!+075%!0('>1)#!',!

41,'7(0)4'18!%#?%&40++6!,7'(!1%$%7!*45*S

)*7'>5*?>)!)%&*14c>%#!*0#!7%c>47%2!1%$!

0??7'0&*%#!)'!010+6X415!012!&'(?4+415!)*%!

41,'7(0)4'1!+%02415!)'!)*%!2%E%+'?(%1)!',!

@4'41,'7(0)4&!#6#)%(#!012!)*%!1%$!,4%+2!',!

&'(?>)0)4'10+!)'\4&'+'56A!!G'$!)*4#!41,'7(0)4'1!

&01!@%!>#%2!41!0##%##415!?')%1)40+!74#3!)'!*>(01#8!

0#!$%++!0#!)'!#?%&4,4&!#>@?'?>+0)4'1#!',!*>(01#!

07%!&'E%7%2!41!0224)4'10+!&*0?)%7#A!!e410++6!

(%)*'2#!>#%2!)'!42%1)4,6!2%E%+'?(%1)0+!)'\4&01)#!

41!*>(01#!07%!24#&>##%2A!!!

!

;7%E%1)4'1!',!@47)*!2%,%&)#!4#!)*%!5'0+!',!0++!

2%E%+'?(%1)0+!)'\4&'+'54#)#A!!C*%!@%#)!$06!)'!

)0&3+%!)*4#!4(?'7)01)!)0#3!4#!01!0??7'0&*!41!

$*4&*!014(0+!7%#%07&*!012!41,'7(0)4'1!,7'(!

&+414&0+!#%))415#!07%!)03%1!)'5%)*%7!41!01!%,,'7)!

)'!42%1)4,6!$*4&*!&'(?'>12#!(06!?'#%!0!74#3!

0#!$%++!0#!$*%)*%7!&%7)041!#>@?'?>+0)4'1#!(06!

*0E%!01!41&7%0#%2!74#3A!!C*%!,47#)!)$'!%24)4'1#!

',!K%E%+'?(%1)0+!C'\4&'+'56!,'&>#%2!'1!)*4#!

41)%570)%2!0??7'0&*!,'7!&*070&)%74X415!

'>)&'(%8!012!)*%!%24)'7#!*0E%!)74%2!)'!(041)041!

)*0)!0??7'0&*!41!)*4#!%24)4'1A!!!!

H)&J$T"#&I$

U6'6%#$!,$P##'.J*1Q$

$

45
16
!7++*8'!9((1%+-!

Q>1%!-RSh.8!-.T.!

B0774'))!L'>4#E4++%!K'$1)'$1!

L'>4#E4++%8!ka!

4:
$1
!7++*8'!9((1%+-!

Q>1%!-VS-P8!-.TT!

L'%$#!F'7'102'!N06!U%#'7)!

F'7'102'8!F"!

4;
+,
!7++*8'!9((1%+-!

Q>1%!-hS-n8!-.T-!

B0774'))!N0+)4('7%!<0)%7,7'1)!!

N0+)4('7%8!BK!

4<
0,
!7++*8'!9((1%+-!

Q>1%!--S-R8!-.Th!

L'%$#!M%1)010!F016'1!U%#'7)!

C>&#'18!"m!

http://es.epa.gov/ncer/rfa/2009/2009_star_comptox.html

