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 9 =9> ?9> 	;@A 	;BCD 9B� 9B EFG�HI���JIKLM NO PQO� RPOP PQ��� OQOSR �QNST PQPPN PQPON PQPON SN�QTRU SN�QRVV PQP�TGIH�WXYZH�MMXHM T� PQU� RPOP PQRNU OQNOP �QTRV PQPPN PQPU� PQPU� SN�Q�TU SN�QRVV PQPRO[XH�\]HI���̂I_M RR� PQSP RPOP PQ�RT �QPOS PQRTU PQPPN PQP�P PQP�P SN�QSTU SN�QRVV PQP��W�Y�̀L��̀a�bXHL�H�bIc�HM V PQSN RPOP PQNN� OQUNV UQ�UR PQPP� PQ�N� PQ�N� SNVQTTU SN�QRVV PQPSVWX̀dH�L�\èafMLHI���g�hM �� PQTO RPOP PQRR� OQU�P �QNNT PQPPN PQPON PQPON SN�QTTU SN�QRVV PQP�VWH�̀�M RO� PQRV RPOP PQRRR �QPVP PQNVT PQPPS PQPRO PQPRO SN�QTVV SN�QRVV PQPRPWH�h��H��H�dLXHM R�R PQUO RPOP PQRNR �QRPT �Q�PU PQPPN PQPUP PQPUP SN�Q�TU SN�QRVV PQPROWHfMiÌ_\jHXdQ�klfIZY�̀L �S PQT� RPOP PQRTR OQNTO �QTP� PQPPN PQPO� PQPO� SN�Q�VV SN�QRVV PQPRU]fYZ�HM\��̀a�HM �N PQO� RPOP PQN�S RQOUP UQOOR PQPPT PQ�N� PQ�N� SNVQ�RU SN�QRVV PQPN�kcd�m�LXHM �S� PQO� RPOP PQR�O OQONR PQSRS PQPPN PQPRO PQPRO SN�QTTU SN�QRVV PQP�VnXHo�IKLM �V PQRP RPOP PQR�O OQTVV �QSSS PQPPN PQPR� PQPR� SN�QVRU SN�QRVV PQPRSp�̀�H�LXH�g�LM �U PQTU RPOP PQ�T� OQO�N �QNUS PQPPN PQPOU PQPOU SN�QNVV SN�QRVV PQP�NpH�a�HM ��T PQU� RPOP PQR�N �Q�U� PQN�U PQPPN PQPRU PQPRU SN�QTTU SN�QRVV PQP�VqKKrsI_ih�t��H�dLXHM �RU PQUU RPOP PQOTO OQUOS �QV�N PQPPN PQ�PU PQ�PU SNVQ�RU SN�QRVV PQPOOqKKrsI_ih�t��HfdoM UPR PQO� RPOP PQR�N �Q�PU PQUS� PQPPS PQP�T PQP�T SN�QTTU SN�QRVV PQP�VqLi�H�WX̀MLHfdLIX̀�klfIZY�̀L �TR PQUR RPOP PQ�N� OQ�RT PQUSV PQPPN PQP�V PQP�V SN�QNUV SN�QRVV PQP�UqLi�H�p�̀�H���èafMLHI���klfIZY�̀L �� PQOU RPOP PQOPV OQ�PR �QTNN PQPPN PQPUO PQPUO SN�QVTU SN�QRVV PQPRTqLi�H�b�L�HI���s�̀a�Ì_�klfIZY�̀L �N� PQUP RPOP PQRRP OQOU� PQNUP PQPPN PQPR� PQPR� SN�QTTU SN�QRVV PQP�Vj�m�HM �OP PQUR RPOP PQOPP OQORN �QURS PQPPN PQPTU PQPTU SN�QVTU SN�QRVV PQPRTj�mÌ_�klfIZY�̀L �OR PQON RPOP PQRVP OQOPN �QONO PQPPN PQPTP PQPTP SN�QVUV SN�QRVV PQPRNj��L��WXYZ�dLXHM � PQUO RPOP PQNN� OQUNV UQ�UR PQPP� PQ�N� PQ�N� SNVQTTU SN�QRVV PQPSVjH�MMfH��u�Mi�HM �O PQOP RPOP PQSVR OQUTP UQ�NU PQPP� PQ�NN PQ�NN SNVQNRS SN�QOPP PQPSOjfYZM �U PQTU RPOP PQ�VO OQONT �QNNR PQPPN PQPON PQPON SN�QTRU SN�QRVV PQP�TX̂���HM �P PQO� RPOP PQRVV OQNOV �QVSP PQPPN PQPNN PQPNN SN�QVTU SN�QRVV PQPRTX̂f_i���HH�Ì�nXHo�IKLM �PP PQUP RPOP PQRTV OQTRS �QNT� PQPPN PQPOU PQPOU SN�QVRU SN�QRVV PQPRSf̂���H��IH�a�]Xv�HM RUT PQUP RPOP PQOOS �QORR �Q�R� PQPPN PQPNV PQPNV SNVQPUV SN�QRVV PQPOPf̂���H��IH�a�JX�a�HM RPO PQON RPOP PQR�P �Q�O� PQNSS PQPPN PQPRR PQPRR SN�QTUV SN�QRVV PQP��gdH�Z�HM ONT PQU� RPOP PQRSV �Q��U �QPST PQPPS PQPUP PQPUP SN�Q�TU SN�QRVV PQPROgI_̀���[X�HaM N PQ�R RPOP PQNN� OQUTP UQ�UR PQPP� PQ�N� PQ�N� SNVQTTU SN�QRVV PQPSVgoIa�gL��H�JX�a�HM NS PQOT RPOP PQR�U OQSO� �QUTT PQPPN PQP�T PQP�T SN�QTTU SN�QRVV PQP�VgfHK�dÌ_�klfIZY�̀L RNO PQOP RPOP PQ�NV �QPOR PQTO� PQPPS PQPRS PQPRS SN�QNTU SN�QRVV PQP�Sgh��Z�HM\gdHf���HM NU PQUN RPOP PQRN� OQTPO �QSNV PQPPN PQPRO PQPRO SN�Q�TU SN�QRVV PQPRO�H�dLXHM\JX�a�HM\[�doiX�M VT PQOT RPOP PQRTR OQTPS �QNRU PQPPN PQPOP PQPOP SN�Q�VV SN�QRVV PQPRU�H�̀di�HM T� PQSP RPOP PQUPV OQTUO RQSSV PQPPN PQ�OR PQ�OR SNVQ�VV SN�QRVV PQPONu��a�HM UN PQUS RPOP PQUUV UQO�T OQRTO PQPPT PQPUS PQPUS SNVQRVV SN�QRVV PQPUPwXL�x��Q�WqR��h�H��d��df��L�a�fMÌ_�Li��KX��XhÌ_�_�X����h�HYÌ_�ZXL�̀LI���ypujz��PPrt��H�puj�KHXY�ejWW�nIKLi�GMM�MMY�̀L�̂�ZXHL�z�RP�U{WqR�WsURSwRqRV�
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D2 
Emissions Calculations 

for LEU Sites 
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I I I 



���������	
����������������������� ���
��������� ���
���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�/((#'012345�677829:;<�4:=>?@A;B@�3CD@9E?�79E�FC?9<GB;�HGIJ@�K>@L�M;JGD<;�@9�4DD9>B@�79E�@J;�N431�M;JGD<;�O><;�P9@�4QQ<G;:
RSTUVU TSWVXT TSYZW[ \X] ,]X̂_̂ '̀ &�(%a-̀ bca-̀dbXSV�c�&'0 e!�)�,]X \e!�)�,]X c�&'0�,]X ,fW

ghi�1AG??G9B?�N>AACELghj�6k;EC<<�59B?@E>D@G9BlBAG@GIC@;:�59B?@E>D@G9Bm]n \]o ,] "]X p#q!&!r̂�dbTR sot'#%&�dbTR dbTR�c�&'0 p#q!&!r̂�dbXSV sot'#%&�dbXSV
YRSZW[W YRSZW[W USUWRR̂)RRY RSRRRR YRSUUVRRSTYVT VSYURR̂)RRY WZTSVWUYXRXu RSRTWu RSTTZR RSRUV[ YSVRRR̂)RRW RSRRRR WSWXRR̂)RRY WSWXRR̂)RRY RSRRRR WSRZRR̂)RRYWSRZRR̂)RRY RSRRRRRSRWuZ RSXVUZ RSRRRR W[[SV[VT W[[SV[VTVSXuRR̂)RRY TSXWYu RSRVXu TSXU[[ RSXTTRXRXZ ihjvwj whvxii;8iiv yzjhwyxv2G@GIC@;:�59B?@E>D@G9B ihiy{z ihgwxz ihiiii y||hw|wj y||hw|wjwhg{ii;8iiv jhgyv{ ihiwg{ jhgx|| ihgjji2C}GA>A ihjxwx jhywgj jhvzy|
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WTWWWW WTWWWW WTWWWW WTWWWW WTWWWWWTWWWW WTWWWW WTWWWWp'&XY WTWWWW WTWWWW WTWWWW WTWWWW WTWWWWWTWWWW WTWWWW WTWWWW WTWWWW WTWWWWWTWWWW WTWWWWp'%&X qrqsts urvtqq;8qqv wuurxvquO6F P6y 56 N6z 3>IG@G{;�|2sq 1yJC>?@�|2sq |2sq�}9@C< 3>IG@G{;�|2zru 1yJC>?@�|2zru |2zru�}9@C< ~G98�56z P~G9856z�rwqqq;8qqv�rwqqq;8qqv qrqqqq wuvru�wv wuvru�wv�rxqqq;8qqw qrqqqq �rwvqq;8qqv �rwvqq;8qqv qrqqqq}9@C< qruvzt qrsztx qrsssx

qrqq qrqq qrqq qrqq qrqq}9@C<�56z 5�w Pzq 56z;|;ED;B@�O;:>D@G9B qrqq qrqq qrqq qrqq qrqq qrqq qrqq qrqq qrqq qrqq qrqq

I 
I 

I I I I I I I I I I I I I I I I I I 



���������	
����������������������� ���
��������� ���
���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�/((#'012345�677829:;<�4:=>?@A;B@�3CD@9E?�79E�FC?9<GB;�HGIJ@�K>@L�M;JGD<;�@9�4DD9>B@�79E�@J;�N431�M;JGD<;�O><;�P9@�4QQ<G;:RST�59B?@E>D@G9B�K;@CG<59B?@E>D@G9B�UJC?;VW'%X�Y#Z$X[ VW'%X�Y'ZX VW'%X�\-]X ^ _̀_ /aaX%%�b�' % "!&X�V[X]'['&!�( cded_̀_f cd_gd_̀_f ^ _̀e "#[hX- "!&X�V[X]'['&!�( _ded_̀_f _d_gd_̀_f"&'[&�i'&X j( �i'&X Y#Z�i'-%�kXXl Y#Z�i'-% VW'%X�iX%a[!]&!�(
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YTVSSS_*SSW WT\SSS_*SSW[T\[SS_*SSX STSSSS STSSSS STSSSS STSSSS STSSSSSTSSSS STSSSS STSSSS~_)! a STSSSS STSSSS STSSSS STSSSS STSSSS STSSSS STSSSS STSSSS STSSSS STSSSS STSSSSSTSSSS STSSSS STSSSS STSSSS STSSSSSTSSSS STSSSS

ljw{|l ljw{|l yjmmmm<9mmyyjmmmm<9mmy ljlwwxfTSSSS_*SSffTSSSS_*SSf UTUZZY}:AD= xjkmmm<9mm| |j{mmm<9mm|zj{zmm<9mmiljmmmm<9mmy mjwwly wjmmmm<9mmy mjwwly mjmwwx wjmmmm<9mmy mjmwwx mjmmmmZTSSSS_*SSf STSZZY STSSSS UTZ\WU UTZ\WUUTSSSS_*SSf STZZUf ZTSSSS_*SSf STZZUf STSZZY� a�_a



���������	
����������������������� ���
��������� ���
��������������������� !"�#$%&'('" )�*�#()�+ (,$")�- $)'./�0))$(123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;
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p\pppp p\pppp p\pppp_'#0!(V p\pppp p\pppp p\pppp RST ,TSU,'&UV�W- &�(%X-W YZX-W[YS\]�Z�&'0 !̂�)�,TS R̂ !�)�,TS Z�&'0�,TS ,_̀
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\̀̀gggU)gg̀ S\̀gggU)gg̀ p\̀zggU)ggp x\zzpf x\zzpf \̀ggggU)gg]f\fnggU)ggp z\Spxpg\gggg g\gggg g\gggg{U( �W \̀pgggU)gg̀ g\gfnS ]\pxggU)ggpz\ggggU)gg] g\gz̀S f\SgggU)gg̀ g\gz̀p z\n]ggU)ggpf\SgggU)gg̀ n\goggU)ggp g\ggggg\gggg g\gggg g\gggg g\gggg g\ggggg\gggg g\gggg
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VSVVVV VSVVVV VSVVVVe'#0!(̂ VSVVVV VSVVVV VSVVVV ,eY [\] ,]\W,'&Ŵ�_- &�(%̀-_ ab̀-_vrw'#%&�ca\SR ca\SR�b�&'0 d!�)�,]\ [d!�)�,]\ b�&'0�,]\"]\ s#̂!&!tW�cauV vrw'#%&�cauV cauV�b�&'0 s#̂!&!tW�ca\SRp]q []r ,]
USRVVVW)VVY \SVVVVW)VVY\SxZVVW)VVU VSVVVV VSVVVV VSVVVV VSVVVV VSVVVVVSVVVV VSVVVV VSVVVV�W( �_ VSVVVV VSVVVV VSVVVV VSVVVV VSVVVV VSVVVV VSVVVV VSVVVV VSVVVV VSVVVV VSVVVVVSVVVV VSVVVV VSVVVV VSVVVV VSVVVVVSVVVV VSVVVV

mg}nnn mg}nnn lgmmmm;8mm{lgmmmm;8mm{ mg}}zn\SVVVVW)VVR\SVVVVW)VVR VSZZYx�9@C< fg{mmm;8mmz lgmmmm;8mmzlgn}mm;8mmfhgmmmm;8mm{ mgmz{m hgmmmm;8mm{ mgmz{m zgnmmm;8mmf mgmmmm zgnmmm;8mmf mgmmmmVSVVVV YSxVVVW)VVU VSVVVV VSZxxx VSZxxxuSVVVVW)VVR VSVYRV uSVVVVW)VVR VSVYRV YSxVVVW)VVU��_�W_



���������	
����������������������� ���
��������� ���
���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�/((#'012345�677829:;<�4:=>?@A;B@�3CD@9E?�79E�FC?9<GB;�HGIJ@�K>@L�M;JGD<;�@9�4DD9>B@�79E�@J;�N431�M;JGD<;�O><;�P9@�4QQ<G;:
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lCBHAHJDA<;�6:C@AF?EAH:C�7889OHA<mUn SUo -U #UT p$W"'"qV�\Zrs tou($&'�\Zrs \Zrs�[ '(1 p$W"'"qV�\ZT]̂ tou($&'�\ZT]̂

vwcwwvj vwcwwvj jcjdvk jcjjjj

s]ssss s]ssss s]ssss(̀$1")W s]ssss s]ssss s]ssss STU -UTV-('VW X. ' )&Y.X Z[Y.X\ZT]̂�[ '(1 _" *�-UT S_" *�-UT [ '(1�-UT -̀ a
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[\]̂_̀ a\baa_ c̀dc][\ê^ac\̀fê ce\bb[_ a\aaaa c̀dàe\ac[fc̀dàe\ac[fa\c̀ [̀ e[\̀b̀b c\]bce ê\b[̂` cc\̂[ce4EgIC@C \̂cebc [[\[a_̀ [b\[_̀a h/ijkljmno h/ijkljmno plnmqn qlqqqq h/nqilpoqnhlkjor qliqqo pr/pkhlnjjqiqim ploroj pjliphq pilpqpm qlqhhp qlqqqq qljpmo qljpmo qlqqqq qlrjoh qlrjoh qlqqqqplrmnj pnliiho qlqqqq pr/qrnlqphmpr/qrnlqphmqlprrh nhlriri plkipn njlihjr ppljhpniqik jlpnip hhlhqor hilhorq Vis -si1t1(2 U%u!(. U%u!(.vwilr�T '(Ux" *�-si Vx" *�-si T '(U�-si -yh
b\a�3CIAAI;DA�P@CCEGNb\c�8z=GE>>�7;DABG@FBI;D�{4EgIC@C�MEI>N�3CIAAI;D|}DCIBIKEB=<�7;DABG@FBI;D~s� Vs� -s #si �$�"'"�1�vwpq ���($&'�vwpq vwpq�T '(U �$�"'"�1�vwilr ���($&'�vwilr

'%UY1�"�U1T2"�& �W�T~ hloj qlqq'%U�('12 �)!  2�('12�&1~('1 nq/jkn/qqqlqq qlqq'%UY1�"�U1T2"�& #T�T~ ploo qlqq'%UY1�"�U1T2"�& #��T~ rlqq qlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 rjlqq pqlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 rjlqq pjlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 pnlqq iqlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 mlqq pjlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 nmlqq iqlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 prlqq pqlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 rjlqq nqlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 rjlqq jlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 prlqq iqlqq'%UT2"�&�)!YwT � 2�12T2"�V$0%12 rjlqq pqlqq'%UT2"�&�)!YwT v�(&1V(01 ~10(")")��W1U"�12"1&/��)&'(UU('" )&/�T1&'")��()!�- 00"&&" )")� ~10(")")��W1U"�12"1&/��)&'(UU('" )&/�T1&'")��()!�- 00"&&" )")��p'%UT2"�&�)!YwT v�(&1V(01 -U1()")��()!�~1&' 2('" ) -U1()")��()!�~1&' 2('" )�p
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STUUUV STSVWX VYWZ[TXV\WSTS]̂V STS]̂V STSSSS VYWU[T\XZ[ VYWU[T\XZ[STSVS\ STSSSS STVSVU STVSVU STSSSS_:AD= ZTVXS[ UTS]SX UTVX[W àbcdaee àbcdaee fcgf̀b h̀icfjjjfcffff fcffff fcffffkll1�' fcgadd jchaaf jcibge c̀̀jff0)ffa fcfijg fcfijg fcfhej fcfhej fcfffffcffff fcffff fcffff fcfffffcffff fcffff fcffff fcffff fcffffm�$!n0 fcffff fcffff fcffff eddcedef eddcedef fcfjij fcfjhi ebachehhdcffff0)ffi fcfafbo(01p- fcfega fc̀iea fciigg acbhff0)ffa fcfiff fcfiff fcfiff fcfifficffff0)ffiicffff0)ffi fcfgbf fcfgbffcffff icffff0)ffiicffff0)ffiq10' gcdabe jcgfff0)ffh fcfjai rgk ,kg0,'&0p�1- n$s '- n$s '-tmgci�u�&'nv!�)�,kg rv!�)�,kg u�&'n�,kg ,whUTU�7x<FD==�7R<FDAH:CD=yCBHAHJDA<;�7R<FDAH:CD=zk{ rk| ,k "kg }#p!&!~0�tmjf o|�'#%&�tmjf tmjf�u�&'n }#p!&!~0�tmgci o|�'#%&�tmgci
STSS STSS STSS STSS STSS_:AD=�67U 6�W QUS 67U<�<FE<CA�P<;?EAH:C STSS STSS STSS STSS UZT\\ STSS UWT[V ŴTSS STSS Z]T\\ STSS

WT̂\]X STUSS] VXYV̂WTZ\X]P7G Q7� 67 O7U 4?JHAHx<��3VS 2�KD?@A��3VS �3VS�_:AD= 4?JHAHx<��3UTX 2�KD?@A��3UTX �3UTX�_:AD= �H:9�67U Q�H:967UVTX[Z\ T̂̂XZX STSSSS VXYSXZTSVW[VXYSXZTSVW[STVXXW U\TZX\W VT̂UVZ ÛTS][[ \TV\]]3D�HB?B \TVZUV WWTWS]X WUTW]XS h.g̀ec̀dab h.g̀ec̀dab jcadfa fcffff h.afgcjbfahcèbi fcgffb ji.jehcàibgfgd jcbib̀ j̀cgjhf jgcjfjd fcfhhj fcffff fc̀jdb fc̀jdb fcffff fcìbh fcìbh fcffffjcidà eceiai fcffff ji.fiacfjhdji.fiacfjhdfcjiih g̀caìh jcegja gecfbdd c̀j̀bbgfge c̀jagj hhchfbi hgchbif ,wh rgk ,kg0�0'1 n$s '- n$s '-o|�'#%&�tmgci tmgci�u�&'nv!�)�,kg rv!�)�,kg u�&'n�,kg"kg }#p!&!~0�tmjf o|�'#%&�tmjf tmjf�u�&'n }#p!&!~0�tmgcizk{ rk| ,k3HAHJDA<;�6:C@AF?EAH:C
.............................. , ............................................................................................................................................................................................................................................................................................................................. .. 
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�������������������� �� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//01 23456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STSSSTSSSTSSSTSSSTSS U:AD=�67V6WXQVS67V< Y<FE<CA� P<;?EAH:CSTSSSTSSSTSSSTSSSTSSSTSSSTSSSTSSSTSSSTSSSTSS
STVVVZSTSZX[Z\X]̂T[Z_X P7GQ7̀67O7V4?JHAHa<� Y3ZS2̀KD?@A� Y3ZSY3ZS�U:AD=4?JHAHa<� Y3VT[2̀KD?@A� Y3VT[Y3VT[� U:AD=bH:9�67VQbH:967V STScdZSTScdZSTSSSSZ\XV̂T_[]̂Z\XV̂T_[]̂ STSZS_STSSSSSTZSZVSTZSZVSTSSSS U:AD=]TZ[ŜVTScS[VTZ[̂Xefghifjjefghifjjkhlkegemnhkooo khkkkkkhkkkkkhkkkk pqq1�' khlfiiohmffkohngljeheokk0)kkfkhknolkhknolkhkmjokhkmjokhkkkk khkkkkkhkkkkkhkkkkkhkkkk khkkkkkhkkkkkhkkkkkhkkkkkhkkkk r�$!s0khkkkkkhkkkkkhkkkkjiihjijkjiihjijkkhkonokhkomnjgfhmjmm ihkkkk0)kknkhkfkg t(01u-khkjlfkhenjfkhnnllfhgmkk0)kkfkhknkkkhknkkkhknkkkhknkk nhkkkk0)kknnhkkkk0)kknkhklgkkhklgk khkkkknhkkkk0)kknnhkkkk0)kkn v10'lhifgjohlkkk0)kkmkhkofn,wmxlp,pl0 ,'&0u�1-s$y '-s$y '- tz{'#%&� |rlhn|rlhn�}�&'s~!�)�,plx~!�)�,pl}�&'s�,pl "pl�#u!&!�0� |roktz{'#%&� |rok|rok�}�&'s�#u!&!�0� |rlhn �p�xpz,p 3HAHJDA<;�7R<FDAH:CD=

I I I I I I I I I I I I I I I I I 
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

5EF<@�:8�GFD;HCJ�SOHA<�TF<RDFDAH:C�TKD@<UV�W5EF<@�:8�GFD;HCJ�SGFD;HCJ�TKD@<UV�W5EF<@�:8�TDXHCJV�WP<@H;<CAHD=�YC;::FV�WZ�P<@H;<CAHD=�7?A;::FV�WZ�Q:C9P<@H;<CAHD=�YC;::FV�WZ�Q:C9P<@H;<CAHD=�7?A;::FV�WZ�OAFHR<;�TDF[HCJ�5F<DV�W�S5FEKHA<EA?FD=�6:DAHCJ�\�@]8AU
^ _̀_a b0/'!(!(c�d0e!f01!0%.�g(%&'ee'&!�(%.�h0%&!(c�'( �,�//!%%!�(!(c�i j#!e !(c�,�(%&1#k&!�( il_lìim ilimlìim ^ ì_n ,e0'(!(c�'( �b0%&�1'&!�(�i j#!e !(c�,�(%&1#k&!�( il_lìim il_alìim ^ _̀_i b0/'!(!(c�d0e!f01!0%.�g(%&'ee'&!�(%.�h0%&!(c�'( �,�//!%%!�(!(c�_ j#!e !(c�,�(%&1#k&!�( __l_lìio _ilialìio ^ à__ ,e0'(!(c�'( �b0%&�1'&!�(�_ j#!e !(c�,�(%&1#k&!�( _̀l_lìio _̀l_alìio ^ à_̀ p'1 �b�kq�g(%&'ee'&!�( r'f!(c sl_lìio slimlìio ^ ìs "&00elj#%�t10k&!�( j#!e !(c�,�(%&1#k&!�( ol_lìio mlîlìio ^ àm h1'(%u�1/01�g(%&'ee'&!�( j#!e !(c�,�(%&1#k&!�( ol_lìio mlîlìio ^ ào v1�#( lv1! �,!1k#!&�g(%&'ee'&!�( j#!e !(c�,�(%&1#k&!�( wl_lìio oliwlìio ^ imw x�#( '&!�( r'f!(c l̂_lìio wliolìio ^ à^ x0(k0�'( �v'&0�g(%&'ee'&!�( "!&0�r10y'1'&!�( al_lìio l̂_̀lìio ^ ìa z( 01c1�#( �_i�q{��!(0�g(%&'ee'&!�( h10(k|!(c nl_lìio nl_ilìio ^ _̀n "!&0�r10y'1'&!�( "!&0�r10y'1'&!�( nl_lìio nliwlìio ^ ìi }kk0%%�b�' % "!&0�r10y'1'&!�( nl_lìio nliwlìio ^ ì_ "#1f0- "!&0�r10y'1'&!�( il_lìio iliwlìio"&'1&�d'&0 t( �d'&0 ~#/�d'-%��00q ~#/�d'-% r|'%0�d0%k1!y&!�(��W�6:C@AF?EAH:C�L<ADH=6:C@AF?EAH:C�TKD@<r|'%0�~#/$01 r|'%0�~'/0 r|'%0�h-y0
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STUVW�#( '&!�( X#$$01�Y!10 �Z�[01% \ ]TSS _̂̀ ST_SW�#( '&!�( abb)c!def'-�Y1#gh% ^ ]TSS ^̀i STiSW�#( '&!�( ,1'(0% \ ]TSS Û\ ST̂jW�#( '&!�( k�10lZ1!mm�X!d% \ ]TSS ^̂\ STUV,m0'(!(d�'( �X0%&�1'&!�(�\ X#$$01�Y!10 ���' 01% \ ]TSS ŜU STU],m0'(!(d�'( �X0%&�1'&!�(�\ abb)c!def'-�Y1#gh% \ ]TSS ^̀i STUV,m0'(!(d�'( �X0%&�1'&!�(�\ n1' 01% \ ]TSS \V̀ ST_\X0/'!(!(d�Z0m!o01!0%.�p(%&'mm'&!�(%.�Y0%&!(d�'( �,�//!%%!�(!(d�\ abb)c!def'-�Y1#gh% U ]TSS ^̀i STU\X0/'!(!(d�Z0m!o01!0%.�p(%&'mm'&!�(%.�Y0%&!(d�'( �,�//!%%!�(!(d�\ ,1'(0% \ ]TSS Û\ ST̂jX0/'!(!(d�Z0m!o01!0%.�p(%&'mm'&!�(%.�Y0%&!(d�'( �,�//!%%!�(!(d�\ q01!'m��!b&% \ ]TSS ]U STU\"&00mlk#%�r10g&!�( abb)c!def'-�Y1#gh% ^ ]TSS ^̀i ST__"&00mlk#%�r10g&!�( q01!'m��!b&% \ ]TSS ]U ST̀_Y1'(%b�1/01�p(%&'mm'&!�( abb)c!def'-�Y1#gh% i ]TSS ^̀i STUVY1'(%b�1/01�p(%&'mm'&!�( n0(01'&�1�"0&% \ ]TSS U_ STiSY1'(%b�1/01�p(%&'mm'&!�( ,1'(0% \ ]TSS Û\ ST̂jn1�#( ln1! �,!1g#!&�p(%&'mm'&!�( Y10(ge01% \ ]TSS V̀ STiSn1�#( ln1! �,!1g#!&�p(%&'mm'&!�( abb)c!def'-�Y1#gh% \ ]TSS ^̀i STUVs( 01d1�#( �\̂�ht��!(0�p(%&'mm'&!�( Y10(ge01% \ ]TSS V̀ STiSs( 01d1�#( �\̂�ht��!(0�p(%&'mm'&!�( abb)c!def'-�Y1#gh% ^ ]TSS ^̀i STUVs( 01d1�#( �\̂�ht��!(0�p(%&'mm'&!�( k�10lZ1!mm�X!d% \ ]TSS ^̂\ STUVW0(g0�'( �n'&0�p(%&'mm'&!�( X�#de�Y011'!(�W�1hm!b&% \ ]TSS \SS ST_SW0(g0�'( �n'&0�p(%&'mm'&!�( abb)c!def'-�Y1#gh% i ]TSS ^̀i ST_V"#1o0- abb)c!def'-�Y1#gh% ^ ]TSS ^̀i STUV"!&0�u10v'1'&!�( "g1'v01% \ ]TSS U]̀ ST_S"!&0�u10v'1'&!�( X#$$01�Y!10 ���' 01% \ ]TSS ŜU STU]"!&0�u10v'1'&!�( X#$$01�Y!10 �Z�[01% \ ]TSS _̂̀ STUV"!&0�u10v'1'&!�( X�mm01% ^ ]TSS VS STUV"!&0�u10v'1'&!�( abb)c!def'-�Y1#gh% j ]TSS ^̀i STU]"!&0�u10v'1'&!�( n1' 01% \ ]TSS \V̀ ST_\qgg0%%�X�' % X#$$01�Y!10 ���' 01% ^ ]TSS ŜU ��' �W'g&�1qgg0%%�X�' % abb)c!def'-�Y1#gh% _ ]TSS ^̀i STUVue'%0�w'/0 abb1�' �r+#!v/0(&�Y-v0 q/�#(& s%'d0�c�#1% c�1%0�u�f01788P:D;�2x?HRB<CA
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àb�3HAHJDAH:C�3<D@?F<@�6:C@AF?EAH:Cc'&01�XdY�%0 �[10'e0/'!(!(]�f0g!h01!0%.�i(%&'gg'&!�(%.�Z0%&!(]� ^̂ fZ,g0'(!(]�'( �e0%&�1'&!�(�j klmnl ompl jlmll�fqr!d f̂Zqr!ds'1 �e�tu�i(%&'gg'&!�( p kvmll lmll lmll ^̂ fZw�#( '&!�( x jlmll lmll lmll klmnl ompl jlmll�fqr!d f̂Zqr!d ^̂ fZklmnl ompl jlmll�fqr!d f̂Zqr!d,g0'(!(]�'( �e0%&�1'&!�(�k p vmll jjmll lmll ^̂ fZe0/'!(!(]�f0g!h01!0%.�i(%&'gg'&!�(%.�Z0%&!(]� x plmll jjmll lmll klmnl ompl jlmll�fqr!d f̂Zqr!d ^̂ fZklmnl ompl jlmll�fqr!d f̂Zqr!d"&00gyz#%�X10t&!�( p klmll jjmll lmll ^̂ fZZ1'(%W�1/01�i(%&'gg'&!�( o kvmll jjmll lmll klmnl ompl jlmll�fqr!d f̂Zqr!d ^̂ fZklmnl ompl jlmll�fqr!d f̂Zqr!d{1�#( y{1! �,!1t#!&�i(%&'gg'&!�( j klmll jjmll lmll ^̂ fZ\( 01]1�#( �kj�u|��!(0�i(%&'gg'&!�( } klmll lmll lmll klmnl ompl jlmll�fqr!d f̂Zqr!d ^̂ fZklmnl ompl jlmll�fqr!d f̂Zqr!dw0(t0�'( �{'&0�i(%&'gg'&!�( v klmll lmll lmll ^̂ fZ"#1h0- j xmll lmll lmll klmnl ompl jlmll�fqr!d f̂Zqr!d ^̂ fZklmnl ompl jlmll�fqr!d f̂Zqr!d"!&0�S10Y'1'&!�( kx jlmll lmll lmll '̂#g!(]�|0T!tg0�,g'%%[tt0%%�e�' % v jlmll lmll lmll klmnl ompl jlmll�fqr!d f̂Zqr!d ^̂ fZ'̂#g!(]�Z1!Y�U#/$01 c�1u01�Z1!Y��0(]&T |0( �1�Z1!Y��0(]&T '̂#g!(]�Z1!Y��0(]&T c�1u01�|0T!tg0�,g'%%~FHR@�DC;�N3~ST'%0�U'/0 VWW1�' �X+#!Y/0(&�,�#(& c�1u01�Z1!Y�U#/$01 |0( �1�Z1!Y�U#/$01
lmj�e0/'!(!(]�f0g!h01!0%.�i(%&'gg'&!�(%.�Z0%&!(]�'( �,�//!%%!�(!(]�j VWW)̂!]T_'-�Z1#tu% p vmll jox lmpne0/'!(!(]�f0g!h01!0%.�i(%&'gg'&!�(%.�Z0%&!(]�'( �,�//!%%!�(!(]�j ,1'(0% k vmll jpk |0( �1�|0T!tg0�,g'%%
lm}le0/'!(!(]�f0g!h01!0%.�i(%&'gg'&!�(%.�Z0%&!(]�'( �,�//!%%!�(!(]�j [01!'g��!W&% k vmll vp lmpk,g0'(!(]�'( �e0%&�1'&!�(�j e#$$01�Z!10 �f��01% k vmll j}o lm}k,g0'(!(]�'( �e0%&�1'&!�(�j VWW)̂!]T_'-�Z1#tu% k vmll jox lmpn,g0'(!(]�'( �e0%&�1'&!�(�j {1' 01% k vmll kno lmpns'1 �e�tu�i(%&'gg'&!�( e�#]T�Z011'!(�w�1ug!W&% k vmll kll lm}ls'1 �e�tu�i(%&'gg'&!�( VWW)̂!]T_'-�Z1#tu% j vmll jox ��' �w't&�1I I . . . . . . . . . . . . . . . . . . 

·············································································-r--········································································-r--················································ ··································································-r--······································ 



���������	
����������������������� ���
��������� ���
��������������������� !"�#$%&'('" )�*�#()�+ (,$")�- $)'./�#$001234567�899:4;<=>�6<?@ABC=DB�5EFB;GA�9;G�HEA;>ID=�JIKLB�M@BN�O=LIF>=�B;�6FF;@DB�9;G�BL=�P653�O=LIF>=�Q@>=�R;B�6SS>I=<
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STUVWXS STUVWXS WUXWYY<9YYX WUZVYY<9YYX STUSS[[\]̂\__0)__̂ \]̀a__0)__̂ bc]bbdde:AD= YUYVZV YUYWWW YUWfXV SUTYYY<9YYZ XUVTfS XUVYYY<9YYZ XUVTff YUXX[g VUfYYY<9YYZ YUXX[fa]h___0)__̀ _]̂̂ dh bc]a\̂b bc]a\̂bb]c___0)__̀ ]̂achb ]̂a___0)__̀ ]̂achh _]̂̂ dij�1k01 _]_àa _]_\\\ _]\ĥa _]____ _]____ _]____ _]____ _]_____]____ _]____ _]____l0( �1 _]____ _]____ _]____ _]____ _]____ _]____ _]____ _]____ _]____ _]_____]____ _]____ _]____ _]_____]____ _]____ _]____ _]____ _]____m'#n!(o _]____ _]____ _]____ paq ,qa0,'&0o�1- n$r '- n$r '-sta]c�u�&'nv!�)�,qa pv!�)�,qa u�&'n�,qa ,m̀wCBHAHJDA<;�6:C@AF?EAH:C�7889OHA<xqy pqz ,q "qa {#o!&!|0�st\_ }z~'#%&�st\_ st\_�u�&'n {#o!&!|0�sta]c }z~'#%&�sta]c
V�VZSUTZSX V�VZSUTZSX YUgVSS V�VSZUgWYg_]iabb a.ab̀]i\_ie:AD= YU[[VS SUTZgT SUgVVZ YUYVXV YUVf[W YUVf[W YUVgZV YUVgZV_]aìa _]aìa a.àb]c̀b̂ a.àb]c̀b̂_]_âa _]ahd\ _]ahd\q��)x�' _]ddab b]c̀ic b]iaà paq ,qa0,'&0o�1- n$r '- n$r '-sta]c�u�&'nv!�)�,qa pv!�)�,qa u�&'n�,qa ,m̀XUT�wC;<FJF:?C;�WV��N�IHC<��C@AD==DAH:C�9�VYVgwCBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<xqy pqz ,q "qa {#o!&!|0�st\_ }z~'#%&�st\_ st\_�u�&'n {#o!&!|0�sta]c }z~'#%&�sta]c
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WUWZVg X~TSWUSYZY�CBHAHJDA<;�6:C@AF?EAH:C�7889OHA< YUVSSS YUVSSS X~TXXUYXgS X~TXXUYXgSYUYXST YUYYYY YUV[f[ YUV[f[ YUYYYYe:AD= WUVfg[ [UXWTS fU[[T[ .̂ĉ ]̂_̂ib .̂ĉ ]̂_̂ib \]\̀ai .̂cb\]b_̀__]____q��)|�' \]ahid d]̂\cb h]ddcd _]_̂bc _]adhd _]adhd _]abbb _]abbb_]____ _]____ _]_____]____ _]____ _]____ _]____z#o!&!{0��#%& paq ,qa0,'&0o�1- n$r '- n$r '-vwa]c�x�&'ny!�)�,qa py!�)�,qa x�&'n�,qa ,m̀XUS�4<CE<�DC;�GDA<��C@AD==DAH:C�9�VYVg�CBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<|q} pqt ,q "qa z#o!&!{0�vw\_ stu'#%&�vw\_ vw\_�x�&'n z#o!&!{0�vwa]c stu'#%&�vwa]c
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WUWZVg X~TSWUSYZY3HAHJDA<;�6:C@AF?EAH:C�7889OHA< YUVSSS YUVSSS YUYYYY X~TXXUYXgS X~TXXUYXgSYUYXST YUYYYY YUV[f[ YUV[f[ YUYYYYe:AD= WUVfg[ [UXWTS fU[[T[ .̂ĉ ]̂_̂ib .̂ĉ ]̂_̂ib \]\̀ai .̂cb\]b_̀__]____q��)|�' \]ahid d]̂\cb h]ddcd _]_̂bc _]adhd _]adhd _]abbb _]abbb _]_____]____ _]____ _]_____]____ _]____ _]____ _]____z#o!&!{0��#%& paq ,qa0,'&0o�1- n$r '- n$r '-vwa]c�x�&'ny!�)�,qa py!�)�,qa x�&'n�,qa ,m̀3HAHJDA<;�6:C@AF?EAH:C�7C9OHA<|q} pqt ,q "qa z#o!&!{0�vw\_ stu'#%&�vw\_ vw\_�x�&'n z#o!&!{0�vwa]c stu'#%&�vwa]c
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TUVWXYZT TUVWXYZT YW[YVV=:VVU YW\XVV=:VVU TUTWUUZ[]̂_]̀ 1̀*̀ à ]̂bc̀ 1̀*`̀a dad̂aae_f;BE> VWVX\g VWVYYY VWU\[X TWYhVV=:VVU [WgThT [WUVVV=:VVX [WgThZ VW[ZZU gW\VVV=:VVX VW[ZZhîb̀`̀1*̀ c̀ `̂_eej dà ĉ]ed dà ĉ]edd̂]j̀ 1̀*̀ à _̂idjd _̂à`̀1*̀ c̀ _̂idje `̂_eeak 2l12 `̂̀ cbi `̂̀ ]]] `̂ab_c `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀`m1)! 2 `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀`n($o")p `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` -nc q]r -r]1-('1p 2. o%s!(. o%s!(.tuv($&'�wx]̂i wx]̂i�y '(oz" *�-r] qz" *�-r] y '(o�-r]#r] {$p"'"|1�wxd̀ tuv($&'�wxd̀ wxd̀�y '(o {$p"'"|1�wx]̂i}r~ qru -r
VWh\UU U�V[XWh[VY�DCIBIKEB=<�7;DABG@FBI;D�899:PIB= VWXUYT VWXUYT U�VXVWUZZY U�VXVWUZZYVWVUTX VWX[h[ VWX[h[f;BE> TWU[ZZ TTW[\hU \WUX[g `̂̀ `̀` `̂̀ `̀``̂jbaa a/̀_ĉj_̀]w(|")p `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂ca]d `̂ca]d a/̀c̀ âee] a/̀c̀ âee]`̂̀ adc `̂c_j_ `̂c_j_r��*} (! d̂a_ee dd̂_bja b̂ac_i q]r -r]1-('1p 2. o%s!(. o%s!(.wx]̂i�y '(oz" *�-r] qz" *�-r] y '(o�-r] -ncUWZ�5;@D<EBI;D�:�YVYZ�DCIBIKEB=<�7;DABG@FBI;D�8D:PIB=}r~ qru -r #r] {$p"'"|1�wxd̀ tuv($&'�wxd̀ wxd̀�y '(o {$p"'"|1�wx]̂i tuv($&'�wx]̂i
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STTUVVTW STTUVVTW VUVWWW<9WWV WUWXXY Z[TU\TZ[]̂_]̀ 0̀)̀ _̀ ]̂ab̀ 0̀)`̀_ cd̂cceef:AD= WUWSXS WUT\gY WUSZYg SUYXWW<9WWV gU[VVX XUZ\WW<9WWV gU[SW[ WUgZ\g XU\\WW<9WWV WUgZTWb̂h̀`̀0)̀ à `̂__eh cd̂b]_c cd̂b]_cĉd̀`̀0)̀ à _̂bdhc _̂b̀`̀0)̀ à _̂bdhh `̂__eij�1k01 `̂̀ bab `̂̀ ]]] `̂]h_b a_â]bdd a_â]bdd ]̂hh̀ 0̀)̀ _̀ `̂̀ cd_ ad_̂cbcb`̂̀ `̀` `̂̀ `̀` `̂̀ `̀`l0( �1 `̂̀ bb] `̂h]ic `̂bcac â]]̀ 0̀)̀ _̀ âeià ĉb̀`̀0)̀ _̀ âeèb `̂d]a] d̂h_̀ 0̀)̀ _̀ `̂db̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀`m'#n!(o `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` pbq ,qb0,'&0o�1- n$r '- n$r '-stb̂d�u�&'nv!�)�,qb pv!�)�,qb u�&'n�,qb ,mawCBHAHJDA<;�6:C@AF?EAH:C�7889OHA<xqy pqz ,q "qb {#o!&!|0�st]̀ }z~'#%&�st]̀ st]̀�u�&'n {#o!&!|0�stb̂d }z~'#%&�stb̂d
TW\UWZgY TW\UWZgY WU\T[Y TWTUVZ\V`̂bh]i h̀ĥ_db_f:AD= WUSgWZ VUXYYT VUZXWg TUV\WW<9WWV WU[TTX WU[TTX WU[gVX WU[gVX`̂]e_c `̂]e_c h̀b̂̀ dei h̀b̂̀ deiĥ_b̀ 0̀)̀ _̀ `̂]hhc `̂]hhcq��)x�' `̂aèd _̂ciih _̂dc̀e pbq ,qb0,'&0o�1- n$r '- n$r '-stb̂d�u�&'nv!�)�,qb pv!�)�,qb u�&'n�,qb ,maVUg�GF:?C;�GFH;�6HFE?HA��C@AD==DAH:C�9�\W\YwCBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<xqy pqz ,q "qb {#o!&!|0�st]̀ }z~'#%&�st]̀ st]̀�u�&'n {#o!&!|0�stb̂d }z~'#%&�stb̂d
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TUUVWWUX TUUVWWUX WVWXXX=:XXW XVXYYZ [\UV]U[\_̂̀̂ aa1*aà _̂bcaa1*aà de_ddffg;BE> XVXTYT XVU]hZ XVT[Zh TVZYXX=:XXW hV\WWY YV[]XX=:XXW hV\TX\ XVh[]h YV]]XX=:XXW XVh[UXc_iaaa1*aab a_̀̀ fi de_ĉ d̀ de_ĉ d̀d_eaaa1*aab _̀ceid _̀caaa1*aab _̀ceii a_̀̀ fjk 2l12 a_acbc a_â^̂ a_̂ìc b̀b_̂cee b̀b_̂cee _̂iiaa1*aà a_adè bè_dcdca_aaaa a_aaaa a_aaaam1)! 2 a_acĉ a_îjd a_cdbd b_̂̂ aa1*aà b_fjba d_caaa1*aà b_ffac a_êb̂ e_ìaa1*aà a_ecaaa_aaaa a_aaaa a_aaaa a_aaaaa_aaaa a_aaaa a_aaaa a_aaaa a_aaaan($o")p a_aaaa a_aaaa a_aaaa qcr -rc1-('1p 2. o%s!(. o%s!(.tuc_e�v '(ow" *�-rc qw" *�-rc v '(o�-rc -nb4IBIKEB=<�7;DABG@FBI;D�899:PIB=xry qrz -r #rc {$p"'"|1�tû a }z~($&'�tû a tû a�v '(o {$p"'"|1�tuc_e }z~($&'�tuc_e
UX]VX[hZ UX]VX[hZ XV]U\Z UXUVW[]Wa_cîj iai_̀ec̀g;BE> XVThX[ WVYZZU WV[YXh UVW]XX=:XXW XV\UUY XV\UUY XV\hWY XV\hWY XVXXXXa_̂f̀d a_̂f̀d a_aaaa iac_aefj iac_aefji_̀caa1*aà a_̂iid a_̂iidr��*x (! a_bfae _̀djji _̀edaf qcr -rc1-('1p 2. o%s!(. o%s!(.tuc_e�v '(ow" *�-rc qw" *�-rc v '(o�-rc -nb4IBIKEB=<�7;DABG@FBI;D�8D:PIB=xry qrz -r #rc {$p"'"|1�tû a }z~($&'�tû a tû a�v '(o {$p"'"|1�tuc_e }z~($&'�tuc_e
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TUVWXYZ[ TUVWXYZ[ XW\]\\=:\\U \W\YZT TTVWY]YX_̂̀aaa1*aab _̂̂caa1*aab àd_acàe;BE> \W\Y\] \W]UTU \WTZUZ TWfX\\=:\\U f\W\V]U YWZf\\=:\\U f\W\]Y\ fW\TT] YWX\\\=:\\U fW\Y[Ug_caaa1*aag a_dĝb àg_bg̀c àg_bg̀c_̀abaa1*aab d_̂̀ db d_̀aaa1*aag d_̂̀ dh a_dg̀hi 2j12 a_abhh a_àcc a_bak̀ gbg_̀̂ dd gbg_̀̂ dd _̀kkaa1*aab a_aldb gdb_l̂l̂a_aaaa a_aaaa a_aaaam1)! 2 a_â^̀ a_k̀cl a_̂lgl g_̀̀ aa1*aab g_hcga l_̂aaa1*aab g_hhâ a_d̀g̀ d_kbaa1*aab a_d̂aaa_aaaa a_aaaa a_aaaa a_aaaaa_aaaa a_aaaa a_aaaa a_aaaa a_aaaan($o")p a_aaaa a_aaaa a_aaaa q̂ r -r̂ 1-('1p 2. o%s!(. o%s!(.tû _d�v '(ow" *�-r̂ qw" *�-r̂ v '(o�-r̂ -ngxDCIBIKEB=<�7;DABG@FBI;D�899:PIB=yrz qr{ -r #r̂ |$p"'"}1�tù a ~{�($&'�tù a tù a�v '(o |$p"'"}1�tû _d ~{�($&'�tû _d
U�V]fW\\T\ U�V]fW\\T\ fW[f\[ U�][fW[Yf\_̀̂̀ â b/k̂ _̀̂l̀ae;BE> fWY\Y[ f\WVVYV f\WZ[XZ \W\X\Y \WU]XZ \WU]XZ \WUYTY \WUYTYa_bldl a_bldl b/hk̀_aada b/hk̀_aadaa_agal a_bkgc a_bkgcr��*y (! _̀lal̂ à_hhlh à_ĉgc q̂ r -r̂ 1-('1p 2. o%s!(. o%s!(.tû _d�v '(ow" *�-r̂ qw" *�-r̂ v '(o�-r̂ -ngUW]�eGEDA9;GC=G��DABE>>EBI;D�:�[\[ZxDCIBIKEB=<�7;DABG@FBI;D�8D:PIB=yrz qr{ -r #r̂ |$p"'"}1�tù a ~{�($&'�tù a tù a�v '(o |$p"'"}1�tû _d ~{�($&'�tû _d
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STUVWXYZ STUVWXYZ WV[\[[<9[[T [V[XYS SSUVX\XW]̂_̀`̀0)̀ à ]̂]b̀ 0̀)`̀a _̀ĉ̀ b̀_d:AD= [V[X[\ [V\TST [VSYTY SVeW[[<9[[T e[V[U\T XVYe[[<9[[T e[V[\X[ eV[SS\ XVW[[[<9[[T eV[XZTf̂b̀`̀0)̀ f̀ `̂cf]a _̀f̂af_b _̀f̂af_b_̂̀ à 0̀)̀ à ĉ]_ca ĉ_̀`̀0)̀ f̀ ĉ]_cg `̂cf_gh�1i01 `̂̀ agg `̂̀ _bb `̂àj_ faf̂_]cc faf̂_]cc _̂jj̀ 0̀)̀ à `̂̀ kca fcâk]k]`̂̀ `̀` `̂̀ `̀` `̂̀ `̀`l0( �1 `̂̀ ]]_ `̂j_bk `̂]kfk f̂__̀ 0̀)̀ à f̂gbf̀ k̂]̀`̀0)̀ à f̂gg̀] `̂c_f_ ĉjà 0̀)̀ à `̂c]̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀`m'#n!(o `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` p]q ,q]0,'&0o�1- n$r '- n$r '-st]̂c�u�&'nv!�)�,q] pv!�)�,q] u�&'n�,q] ,mf3HAHJDA<;�6:C@AF?EAH:C�7889OHA<wqx pqy ,q "q] z#o!&!{0�st_̀ |y}'#%&�st_̀ st_̀�u�&'n z#o!&!{0�st]̂c |y}'#%&�st]̂c
T~U\eV[[S[ T~U\eV[[S[ eVZe[Z T~\ZeVZX[\_̂]_̀] a.j]_̂]k̀jd:AD= eVX[XZ e[VUUXU e[VYZWY [V[W[X [VT\WY [VT\WY [VTXSX [VTXSX [V[[[[`̂akck `̂akck `̂̀ `̀` a.gj_̂̀ c̀̀ a.gj_̂̀ c̀̀`̂̀ f̀k `̂ajfb `̂ajfbq��)w�' _̂k̀k] _̀ ĝgkg _̀ b̂]fb p]q ,q]0,'&0o�1- n$r '- n$r '-st]̂c�u�&'nv!�)�,q] pv!�)�,q] u�&'n�,q] ,mf3HAHJDA<;�6:C@AF?EAH:C�7C9OHA<wqx pqy ,q "q] z#o!&!{0�st_̀ |y}'#%&�st_̀ st_̀�u�&'n z#o!&!{0�st]̂c |y}'#%&�st]̂c
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STTUVVTW STTUVVTW VUVWWW<9WWV WUWXXY Z[TU\TZ[]̂_]̀ 0̀)̀ _̀ ]̂ab̀ 0̀)`̀_ cd̂cceef:AD= WUWSXS WUT\gY WUSZYg SUYXWW<9WWV gU[VVX XUZ\WW<9WWV gU[SW[ WUgZ\g XU\\WW<9WWV WUgZTWb̂h̀`̀0)̀ à `̂__eh cd̂b]_c cd̂b]_cĉd̀`̀0)̀ à _̂bdhc _̂b̀`̀0)̀ à _̂bdhh `̂__eij�1k01 `̂̀ bab `̂̀ ]]] `̂]h_b a_â]bdd a_â]bdd ]̂hh̀ 0̀)̀ _̀ `̂̀ cd_ ad_̂cbcb`̂̀ `̀` `̂̀ `̀` `̂̀ `̀`l0( �1 `̂̀ bb] `̂h]ic `̂bcac â]]̀ 0̀)̀ _̀ âeià ĉb̀`̀0)̀ _̀ âeèb `̂d]a] d̂h_̀ 0̀)̀ _̀ `̂db̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀`m'#n!(o `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` pbq ,qb0,'&0o�1- n$r '- n$r '-stb̂d�u�&'nv!�)�,qb pv!�)�,qb u�&'n�,qb ,mawCBHAHJDA<;�6:C@AF?EAH:C�7889OHA<xqy pqz ,q "qb {#o!&!|0�st]̀ }z~'#%&�st]̀ st]̀�u�&'n {#o!&!|0�stb̂d }z~'#%&�stb̂d
[�XS\UVTX\ [�XS\UVTX\ WUZV[\ [�XZZUXYZg`̂d_]b ].cdd̂cidef:AD= WUZTVW VUYTZX SUXWVW WUW[YW WU[\gS WU[\gS WU[[g[ WU[[g[`̂]]e] `̂]]e] ].cab̂_hcb ].cab̂_hcb`̂̀ ]ì `̂]bea `̂]beaq��)x�' `̂dh_̀ _̂ihdc âc̀_̀ pbq ,qb0,'&0o�1- n$r '- n$r '-stb̂d�u�&'nv!�)�,qb pv!�)�,qb u�&'n�,qb ,maVU[W�OA<<=��?@�2F<EAH:C�9�\W\YwCBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<xqy pqz ,q "qb {#o!&!|0�st]̀ }z~'#%&�st]̀ st]̀�u�&'n {#o!&!|0�stb̂d }z~'#%&�stb̂d
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STTUVVTW STTUVVTW VUVWWW<9WWV WUWXXY Z[TU\TZ[]̂_]̀ 0̀)̀ _̀ ]̂ab̀ 0̀)`̀_ cd̂cceef:AD= WUWSXS WUT\gY WUSZYg SUYXWW<9WWV gU[VVX XUZ\WW<9WWV gU[SW[ WUgZ\g XU\\WW<9WWV WUgZTWb̂h̀`̀0)̀ à `̂__eh cd̂b]_c cd̂b]_cĉd̀`̀0)̀ à _̂bdhc _̂b̀`̀0)̀ à _̂bdhh `̂__eij�1k01 `̂̀ bab `̂̀ ]]] `̂]h_b a_â]bdd a_â]bdd ]̂hh̀ 0̀)̀ _̀ `̂̀ cd_ ad_̂cbcb`̂̀ `̀` `̂̀ `̀` `̂̀ `̀`l0( �1 `̂̀ bb] `̂h]ic `̂bcac â]]̀ 0̀)̀ _̀ âeià ĉb̀`̀0)̀ _̀ âeèb `̂d]a] d̂h_̀ 0̀)̀ _̀ `̂db̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀``̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` `̂̀ `̀`m'#n!(o `̂̀ `̀` `̂̀ `̀` `̂̀ `̀` pbq ,qb0,'&0o�1- n$r '- n$r '-stb̂d�u�&'nv!�)�,qb pv!�)�,qb u�&'n�,qb ,ma3HAHJDA<;�6:C@AF?EAH:C�7889OHA<wqx pqy ,q "qb z#o!&!{0�st]̀ |y}'#%&�st]̀ st]̀�u�&'n z#o!&!{0�stb̂d |y}'#%&�stb̂d
[~XS\UVTX\ [~XS\UVTX\ WUZV[\ [~XZZUXYZg`̂d_]b ].cdd̂cidef:AD= WUZTVW VUYTZX SUXWVW WUW[YW WU[\gS WU[\gS WU[[g[ WU[[g[ WUWWWW`̂]]e] `̂]]e] `̂̀ `̀` ].cab̂_hcb ].cab̂_hcb`̂̀ ]ì `̂]bea `̂]beaq��)w�' `̂dh_̀ _̂ihdc âc̀_̀ pbq ,qb0,'&0o�1- n$r '- n$r '-stb̂d�u�&'nv!�)�,qb pv!�)�,qb u�&'n�,qb ,ma3HAHJDA<;�6:C@AF?EAH:C�7C9OHA<wqx pqy ,q "qb z#o!&!{0�st]̀ |y}'#%&�st]̀ st]̀�u�&'n z#o!&!{0�stb̂d |y}'#%&�stb̂d
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STUVWUSX STUVWUSX YVSTTT<9TTW YVYXTT<9TTW STZVTXTS[\]̂^̂0)̂ _̂ [\[̀^̂0)^̂_ ]̂a\̂̀ ]̂b:AD= TVTWcc TVTSXX TVWTdS SVTWTT<9TTW ZVYSZW ZVSTTT<9TTU ZVYSZc TVZUSc UVXTTT<9TTU TVZUYWe\̀̂ ^̂0)̂ ê \̂ae[_ ]̂e\_e]̀ ]̂e\_e]̀]\̂_̂ 0̂)̂ _̂ a\[]a_ a\]̂^̂0)̂ ê a\[]af \̂ae]fg�1h01 \̂̂_ff \̂̂]̀` \̂_̂i] \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂j0( �1 \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂k'#l!(m \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ ,ke n[o ,o[0,'&0m�1- l$p '- l$p '-qrs'#%&�tu[\a tu[\a�v�&'lw!�)�,o[ nw!�)�,o[ v�&'l�,o["o[ x#m!&!y0�tu]̂ qrs'#%&�tu]̂ tu]̂�v�&'l x#m!&!y0�tu[\azo{ nor ,o
TVZTZ| S}ZX|VTYcX~CBHAHJDA<;�6:C@AF?EAH:C�7889OHA< TVSYS| TVSYS| S}Z|WVWcXd S}Z|WVWcXdTVTS|Y TVSWYY TVSWYYb:AD= TVZ|Yc WVdTUY UVdcYc \̂̂̂ ^̂ \̂̂̂ ^̂\̂âa� ].à�\̂[f̀t'y!(m \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂][]� \̂][]� ].a�_\_f̀i ].a�_\_f̀i\̂̂]�[ \̂]_[[ \̂]_[[o��)z�' \̂a�[f _\îe[ e\if[f n[o ,o[0,'&0m�1- l$p '- l$p '-tu[\a�v�&'lw!�)�,o[ nw!�)�,o[ v�&'l�,o[ ,keWVSS��DF;�P:E���C@AD==DAH:C�9�YTYX~CBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<zo{ nor ,o "o[ x#m!&!y0�tu]̂ qrs'#%&�tu]̂ tu]̂�v�&'l x#m!&!y0�tu[\a qrs'#%&�tu[\a
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STUVWUSX STUVWUSX YVSTTT<9TTW YVYXTT<9TTW STZVTXTS[\]̂^̂0)̂ _̂ [\[̀^̂0)^̂_ ]̂a\̂̀ ]̂b:AD= TVTWcc TVTSXX TVWTdS SVTWTT<9TTW ZVYSZW ZVSTTT<9TTU ZVYSZc TVZUSc UVXTTT<9TTU TVZUYWe\̀̂ ^̂0)̂ ê \̂ae[_ ]̂e\_e]̀ ]̂e\_e]̀]\̂_̂ 0̂)̂ _̂ a\[]a_ a\]̂^̂0)̂ ê a\[]af \̂ae]fg�1h01 \̂̂_ff \̂̂]̀` \̂_̂i] \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂j0( �1 \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂k'#l!(m \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ ,ke n[o ,o[0,'&0m�1- l$p '- l$p '-qrs'#%&�tu[\a tu[\a�v�&'lw!�)�,o[ nw!�)�,o[ v�&'l�,o["o[ x#m!&!y0�tu]̂ qrs'#%&�tu]̂ tu]̂�v�&'l x#m!&!y0�tu[\azo{ nor ,o
TVZTZ| S}ZX|VTYcX3HAHJDA<;�6:C@AF?EAH:C�7889OHA< TVSYS| TVSYS| TVTTTT S}Z|WVWcXd S}Z|WVWcXdTVTS|Y TVSWYY TVSWYYb:AD= TVZ|Yc WVdTUY UVdcYc \̂̂̂ ^̂ \̂̂̂ ^̂\̂âa~ ].à~\̂[f̀t'y!(m \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂ \̂̂̂ ^̂\̂][]~ \̂][]~ \̂̂̂ ^̂ ].a~_\_f̀i ].a~_\_f̀i\̂̂]~[ \̂]_[[ \̂]_[[o��)z�' \̂a~[f _\îe[ e\if[f n[o ,o[0,'&0m�1- l$p '- l$p '-tu[\a�v�&'lw!�)�,o[ nw!�)�,o[ v�&'l�,o[ ,ke3HAHJDA<;�6:C@AF?EAH:C�7C9OHA<zo{ nor ,o "o[ x#m!&!y0�tu]̂ qrs'#%&�tu]̂ tu]̂�v�&'l x#m!&!y0�tu[\a qrs'#%&�tu[\aI I 
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TUVWXYVZ TUVWXYVZ XWU[\\=:\\V \W\ZZ] T̂VW\XUY_̀abbb1*bbc d̀ebbb1*bbc fàcbgfh;BE> \W\VZU \ŴXTV \WV[\Y TWY\\\=:\\V ZW[X̂U ZWV̂\\=:\\V ZW[VZ] \WU]UV ZW]]\\=:\\V \WUXVTg̀dbbb1*bbc b̀ibfc fàgidg fàgidgf̀abbb1*bbc g̀aee_ g̀abbb1*bbc g̀aeea b̀ibfij 2k12 b̀bgce l̀lebb1*bbf b̀ggea cfc̀giee cfc̀giee g̀aabb1*bbf b̀blef cef̀lilib̀bbbb b̀bbbb b̀bbbbm1)! 2 b̀biig b̀ag_l b̀ilcl c̀ggbb1*bbf c̀d_cb l̀ibbb1*bbf c̀ddbi b̀egcg èafbb1*bbf b̀eibbb̀bbbb b̀bbbb b̀bbbb b̀bbbbb̀bbbb b̀bbbb b̀bbbb b̀bbbb b̀bbbbn($o")p b̀bbbb b̀bbbb b̀bbbb qir -ri1-('1p 2. o%s!(. o%s!(.tuìe�v '(ow" *�-ri qw" *�-ri v '(o�-ri -ncxDCIBIKEB=<�7;DABG@FBI;D�899:PIB=yrz qr{ -r #ri |$p"'"}1�tugb ~{�($&'�tugb tugb�v '(o |$p"'"}1�tuìe ~{�($&'�tuìe
]�Ŷ\ŴTZ\ ]�Ŷ\ŴTZ\ \WY]TY ]�Z\VW[\̂Zb̀egce g/lbf̀dbalh;BE> \WZT̂[ YWTYU\ VŴVVZ \W\]ZT \W][X[ \W][X[ \W]Z[X \W]Z[Xb̀gldi b̀gldi g/eab̀aclb g/eab̀aclbb̀bglc b̀gdid b̀gdidr��*y (! b̀lcad èce_b f̀affl qir -ri1-('1p 2. o%s!(. o%s!(.tuìe�v '(ow" *�-ri qw" *�-ri v '(o�-ri -ncVW]X�7>=EDIDK�ED<�Q=AB;GEBI;D�]�:�X\XUxDCIBIKEB=<�7;DABG@FBI;D�8D:PIB=yrz qr{ -r #ri |$p"'"}1�tugb ~{�($&'�tugb tugb�v '(o |$p"'"}1�tuìe ~{�($&'�tuìe
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TUVWXYVZ TUVWXYVZ XWU[\\=:\\V \W\ZZ] T̂VW\XUY_̀abbb1*bbc d̀ebbb1*bbc fàcbgfh;BE> \W\VZU \ŴXTV \WV[\Y TWY\\\=:\\V ZW[X̂U ZWV̂\\=:\\V ZW[VZ] \WU]UV ZW]]\\=:\\V \WUXVTg̀dbbb1*bbc b̀ibfc fàgidg fàgidgf̀abbb1*bbc g̀aee_ g̀abbb1*bbc g̀aeea b̀ibfij 2k12 b̀bgce l̀lebb1*bbf b̀ggea cfc̀giee cfc̀giee g̀aabb1*bbf b̀blef cef̀lilib̀bbbb b̀bbbb b̀bbbbm1)! 2 b̀biig b̀ag_l b̀ilcl c̀ggbb1*bbf c̀d_cb l̀ibbb1*bbf c̀ddbi b̀egcg èafbb1*bbf b̀eibbb̀bbbb b̀bbbb b̀bbbb b̀bbbbb̀bbbb b̀bbbb b̀bbbb b̀bbbb b̀bbbbn($o")p b̀bbbb b̀bbbb b̀bbbb qir -ri1-('1p 2. o%s!(. o%s!(.tuìe�v '(ow" *�-ri qw" *�-ri v '(o�-ri -nc4IBIKEB=<�7;DABG@FBI;D�899:PIB=xry qrz -r #ri {$p"'"|1�tugb }z~($&'�tugb tugb�v '(o {$p"'"|1�tuìe }z~($&'�tuìe
]�Ŷ\ŴTZ\ ]�Ŷ\ŴTZ\ \WY]TY ]�Z\VW[\̂Zb̀egce g/lbf̀dbalh;BE> \WZT̂[ YWTYU\ VŴVVZ \W\]ZT \W][X[ \W][X[ \W]Z[X \W]Z[X \W\\\\b̀gldi b̀gldi b̀bbbb g/eab̀aclb g/eab̀aclbb̀bglc b̀gdid b̀gdidr��*x (! b̀lcad èce_b f̀affl qir -ri1-('1p 2. o%s!(. o%s!(.tuìe�v '(ow" *�-ri qw" *�-ri v '(o�-ri -nc4IBIKEB=<�7;DABG@FBI;D�8D:PIB=xry qrz -r #ri {$p"'"|1�tugb }z~($&'�tugb tugb�v '(o {$p"'"|1�tuìe }z~($&'�tuìe
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STUVWSSX STUVWSSX YVUZ[[<9[[Z [V[SUY SY[VSZTW\]̂_̀ 0̀)̀ \̀ _]ab̀ 0̀)`̀\ ĉd]̀̀ ebf:AD= [V[Ugh [VUY[h [VhggT SV[Y[[<9[[Z XgVSYTS WVXY[[<9[[Z XgVSYUh XVYZ[X SVhX[[<9[[Z XVYZSUi]ì`̀0)̀ _̀ c]̀cei ĉb]e_̀d ĉb]e_̀dc]̂_̀ 0̀)̀ \̀ ]̂ddie ]̂b̀`̀0)̀ _̀ ]̂dd̂e c]̀cb̂j�1k01 ]̀̀dad ]̀̀\\a ]̀bd̂e _\_]cabb _\_]cabb c]̂̂ `̀0)̀ \̀ ]̀̀eb\ _b\]eaea]̀̀̀ `̀ ]̀̀̀ `̀ ]̀̀̀ `̀l0( �1 ]̀̀aac ]̀̂cde ]̀ae_e _]cc̀ 0̀)̀ \̀ _]id_̀ e]à`̀0)̀ \̀ _]iìa ]̀bc_c b]̂\̀ 0̀)̀ \̀ ]̀bà`]̀̀̀ `̀ ]̀̀̀ `̀ ]̀̀̀ `̀ ]̀̀̀ `̀]̀̀̀ `̀ ]̀̀̀ `̀ ]̀̀̀ `̀ ]̀̀̀ `̀ ]̀̀̀ `̀m'#n!(o ]̀̀̀ `̀ ]̀̀̀ `̀ ]̀̀̀ `̀ paq ,qa0,'&0o�1- n$r '- n$r '-sta]b�u�&'nv!�)�,qa pv!�)�,qa u�&'n�,qa ,m_wCBHAHJDA<;�6:C@AF?EAH:C�7889OHA<xqy pqz ,q "qa {#o!&!|0�stc̀ }z~'#%&�stc̀ stc̀�u�&'n {#o!&!|0�sta]b }z~'#%&�sta]b
T�YX[VWZgT T�YX[VWZgT [VhXT[ T�YZXV[Zgh]̀icà a.b\c]̀\_if:AD= [VUUYT WVXWWW WV[TZS [V[TYU [VTSYZ [VTSYZ [VTggX [VTggX]̀a__c ]̀a__c a.bc̀]d\_a a.bc̀]d\_a]̀̀ab̂ ]̀aeb\ ]̀aeb\q��)x�' ]̀̂̂ ba d]cddd d]̀a\e paq ,qa0,'&0o�1- n$r '- n$r '-sta]b�u�&'nv!�)�,qa pv!�)�,qa u�&'n�,qa ,m_ZVXZ�P<BDHCHCJ�L<=H�<FH<@���C@AD==DAH:C@��f<@AHCJ�DC;�6:BBH@@H:CHCJ�X�9�T[TWwCBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<xqy pqz ,q "qa {#o!&!|0�stc̀ }z~'#%&�stc̀ stc̀�u�&'n {#o!&!|0�sta]b }z~'#%&�sta]b
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TUVWXTTY TUVWXTTY ZWV[\\=:\\[ \W\TVZ TZ\WT[UX]̂_̀aa1*aa] `̂bcaa1*aa] d_êaafcg;BE> \W\Vhi \WVZ\i \WihhU TW\Z\\=:\\[ YhWTZUT XWYZ\\=:\\[ YhWTZVi YWZ[\Y TWiY\\=:\\[ YWZ[TVĵjaaa1*aà d̂adfj d_ĉf̀ae d_ĉf̀aed̂_̀aa1*aa] _̂eejf _̂caaa1*aà _̂ee_f d̂adc_k 2l12 âaebe âa]]b âce_f ]̀̀ d̂bcc ]̀̀ d̂bcc d̂__aa1*aa] âafc] c̀]̂fbfbâaaaa âaaaa âaaaam1)! 2 âabbd â_def âbf̀f `̂ddaa1*aa] `̂jèa f̂baaa1*aa] `̂jjab âcd̀d ĉ_]aa1*aa] âcbaaâaaaa âaaaa âaaaa âaaaaâaaaa âaaaa âaaaa âaaaa âaaaan($o")p âaaaa âaaaa âaaaa qbr -rb1-('1p 2. o%s!(. o%s!(.tub̂c�v '(ow" *�-rb qw" *�-rb v '(o�-rb -ǹ4IBIKEB=<�7;DABG@FBI;D�899:PIB=xry qrz -r #rb {$p"'"|1�tuda }z~($&'�tuda tuda�v '(o {$p"'"|1�tub̂c }z~($&'�tub̂c
U�ZY\WX[hU U�ZY\WX[hU \WiYU\ U�Z[YW\[hiâjdba b/c]d̂a]̀jg;BE> \WVVZU XWYXXX XW\U[T \W\UZV \WUTZ[ \WUTZ[ \WUhhY \WUhhY \W\\\\âb̀ d̀ âb̀ d̀ âaaaa b/cdâe]̀b b/cdâe]̀bâabc_ âbfc] âbfc]r��*x (! â__cb êdeee êab]f qbr -rb1-('1p 2. o%s!(. o%s!(.tub̂c�v '(ow" *�-rb qw" *�-rb v '(o�-rb -ǹ4IBIKEB=<�7;DABG@FBI;D�8D:PIB=xry qrz -r #rb {$p"'"|1�tuda }z~($&'�tuda tuda�v '(o {$p"'"|1�tub̂c }z~($&'�tub̂c
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TUTTTT TUTTTTVWVVVVX;BE> TUTTTT TUTTTT TUTTTT TUTTTT TUTTTT TUTTTTVWVVVV VWVVVV VWVVVVVWVVVV VWVVVV VWVVVV VWVVVVY 2Z12 VWVVVV VWVVVVVWVVVV[1)! 2 VWVVVV VWVVVV VWVVVV VWVVVV VWVVVV VWVVVVVWVVVV VWVVVV VWVVVVVWVVVV VWVVVV VWVVVV VWVVVV\($]")̂ _̀ a -à 1-('1̂ 2. ]%b!(. ]%b!(.cd̀ We�f '(]g" *�-à _g" *�-à f '(]�-à -\hiDCIBIKEB=<�7;DABG@FBI;D�899:PIB=jak _al -a #à m$̂"'"n1�cdoV plq($&'�cdoV cdoV�f '(] m$̂"'"n1�cd̀ We plq($&'�cd̀ We
rstuvUwxwt rstuvUwxwt TUuvyz rsttrUruuuVWe{|̀ o/}}oWoeeeX;BE> TUwvxx wUT~vx uUTtyz TUTryz TU~u~v TU~u~v TU~zu~ TU~zu~VW�̀e� VW�̀e� o/}e{W�h�} o/}e{W�h�}VWVo|̀ VW�e�{ VW�e�{a��*j (! VW�{hh �WV�{h eWV}|̀ _̀ a -à 1-('1̂ 2. ]%b!(. ]%b!(.cd̀ We�f '(]g" *�-à _g" *�-à f '(]�-à -\h~Urx�7>=EDIDK�ED<�Q=AB;GEBI;D�z�:�zTzyiDCIBIKEB=<�7;DABG@FBI;D�8D:PIB=jak _al -a #à m$̂"'"n1�cdoV plq($&'�cdoV cdoV�f '(] m$̂"'"n1�cd̀ We plq($&'�cd̀ We
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STSSSS STSSSSUVUUUUW:AD= STSSSS STSSSS STSSSS STSSSS STSSSS STSSSSUVUUUU UVUUUU UVUUUUUVUUUU UVUUUU UVUUUU UVUUUUX�1Y01 UVUUUU UVUUUUUVUUUUZ0( �1 UVUUUU UVUUUU UVUUUU UVUUUU UVUUUU UVUUUUUVUUUU UVUUUU UVUUUUUVUUUU UVUUUU UVUUUU UVUUUU['#\!(] _̂̀ ,̀ _0,'&0]�1- \$a '- \$a '-bc_Vd�e�&'\f!�)�,̀ _ f̂!�)�,̀ _ e�&'\�,̀ _ ,[g3HAHJDA<;�6:C@AF?EAH:C�7889OHA<h̀ i ^̀ j ,̀ "̀ _ k#]!&!l0�bcmU njo'#%&�bcmU bcmU�e�&'\ k#]!&!l0�bc_Vd njo'#%&�bc_Vd
pqrstTuvur pqrstTuvur STstwx pqrrpTpsssUVdyz_ m.{{mVmdddW:AD= STutvv uTS|tv sTSrwx STSpwx ST|s|t ST|s|t ST|xs| ST|xs| STSSSSUV}_d} UV}_d} UVUUUU m.{dyV~g~{ m.{dyV~g~{UVUmz_ UV}d}y UV}d}y�̀�)h�' UV~ygg ~VU}yg dVU{z_ _̂̀ ,̀ _0,'&0]�1- \$a '- \$a '-bc_Vd�e�&'\f!�)�,̀ _ f̂!�)�,̀ _ e�&'\�,̀ _ ,[g3HAHJDA<;�6:C@AF?EAH:C�7C9OHA<h̀ i ^̀ j ,̀ "̀ _ k#]!&!l0�bcmU njo'#%&�bcmU bcmU�e�&'\ k#]!&!l0�bc_Vd njo'#%&�bc_Vd
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STSSSS STSSSSUVUUUUW:AD= STSSSS STSSSS STSSSS STSSSS STSSSS STSSSSUVUUUU UVUUUU UVUUUUUVUUUU UVUUUU UVUUUU UVUUUUX�1Y01 UVUUUU UVUUUUUVUUUUZ0( �1 UVUUUU UVUUUU UVUUUU UVUUUU UVUUUU UVUUUUUVUUUU UVUUUU UVUUUUUVUUUU UVUUUU UVUUUU UVUUUU['#\!(] _̂̀ ,̀ _0,'&0]�1- \$a '- \$a '-bc_Vd�e�&'\f!�)�,̀ _ f̂!�)�,̀ _ e�&'\�,̀ _ ,[ghCBHAHJDA<;�6:C@AF?EAH:C�7889OHA<ì j ^̀ k ,̀ "̀ _ l#]!&!m0�bcnU okp'#%&�bcnU bcnU�e�&'\ l#]!&!m0�bc_Vd okp'#%&�bc_Vd
qrstSTuvwq qrstSTuvwq STxtqS qrsvtTSvwxUVyn_U _.dznVUzgyW:AD= ST{{sq uTtuuu uTSqv| STSqs{ STq|sv STq|sv STqwwt STqwwtUV_ggn UV_ggn _.dnUV}zg_ _.dnUV}zg_UVU_d~ UV_�dz UV_�dz�̀�)i�' UV~~d_ }Vn}}} }VU_z� _̂̀ ,̀ _0,'&0]�1- \$a '- \$a '-bc_Vd�e�&'\f!�)�,̀ _ f̂!�)�,̀ _ e�&'\�,̀ _ ,[gvTts�P<BDHCHCJ�L<=H�<FH<@r��C@AD==DAH:C@r�W<@AHCJ�DC;�6:BBH@@H:CHCJ�q�9�qSqxhCBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<ì j ^̀ k ,̀ "̀ _ l#]!&!m0�bcnU okp'#%&�bcnU bcnU�e�&'\ l#]!&!m0�bc_Vd okp'#%&�bc_Vd
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���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�"#//0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;

STU�7R<FDAH:CD=�L<ADH=�9�3:VH=<STW�3HAHJDAH:C�3<D@?F<@�3:VH=<
UTUUUU UTUUUUXYXXXXZ:AD= UTUUUU UTUUUU UTUUUU UTUUUU UTUUUU UTUUUUXYXXXX XYXXXX XYXXXXXYXXXX XYXXXX XYXXXX XYXXXX[�1\01 XYXXXX XYXXXXXYXXXX]0( �1 XYXXXX XYXXXX XYXXXX XYXXXX XYXXXX XYXXXXXYXXXX XYXXXX XYXXXXXYXXXX XYXXXX XYXXXX XYXXXX'̂#_!(̀ abc ,cb0,'&0̀�1- _$d '- _$d '-efbYg�h�&'_i!�)�,cb ai!�)�,cb h�&'_�,cb ,̂ j3HAHJDA<;�6:C@AF?EAH:C�7889OHA<kcl acm ,c "cb n#̀!&!o0�efpX qmr'#%&�efpX efpX�h�&'_ n#̀!&!o0�efbYg qmr'#%&�efbYg
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���������	
����������������������� ���
��������� ���
���������������������� !�"#$%&'&!�(�)�"'(�*�'+#!(�,�#(&-.�/!(&0123456�78893:;<=�5;>?@AB<CA�4DEA:F@�8:F�GD@:=HC<�IHJKA�L?AM�N<KHE=<�A:�5EE:?CA�8:F�AK<�O542�N<KHE=<�P?=<�Q:A�5RR=H<;3HAHJDA<;�6:C@AF?EAH:C�7889OHA<STU VTW ,T "TX Y#Z!&![0�\]̂ _ Ẁa'#%&�\]̂ _ \]̂ _�b�&'c Y#Z!&![0�\]Xde Ẁa'#%&�\]Xde_d____ _d____ _d____f'#c!(Z _d____ _d____ _d____ VXT ,TX0,'&0Z�1- c$g '- c$g '-\]Xde�b�&'c h!�)�,TX Vh!�)�,TX b�&'c�,TX ,fi
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gTjlkk ggTlyxj yTjXlb YZ[ ,[Z0,'&0W�1- V$\ '- V$\ '-àZTb�c�&'V d!�)�,[Z Yd!�)�,[Z c�&'V�,[Z ,UXvp{�4:?C;DAH:C�9�tut{}CBHAHJDA<;�6:C@AF?EAH:C�7C9OHA<h[i Y[̂ ,[ "[Z e#W!&!f0�àgS ]̂_'#%&�àgS àgS�c�&'V e#W!&!f0�àZTb ]̂_'#%&�àZTb
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pqrstupv pqrstupv ustwxx<9xxt xsxwyx pursvqttXdij__0)__j Xdeo__0)__j ledX_iiz:AD= xsxpvw {sxxqu xspppr psxuxx<9xxt {xsxyrt wsvtxx<9xxt {xsxrwx {sxppr wsuqxx<9xxt {sxwquido___0)__i _deiXj lidjoko lidjokoldj___0)__i edX̂ej ed̂___0)__i edX̂em _deîm/�1|01
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Appendix A. Figure 1 
Screening Health Ri~sk Assessmet1t R.eceptor Grid 
PG&E NSJ Project 

Lodi, CA 
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	34&'56+	$78-(48+9	$-6-8%+:;�<	0%'-8%+	%=	-4)	0'%>)(-	?@1&8ABCD	EFGHI	JKLMNOLP	QRP	SKRTUVP	WXY	Z[	\LRP]̂ V]]VKP	ELK_ÒM		$%&'()	*#	 $-6(a	 )A)6.)	3b,)	 $%&'()	#).('8,-8%+	�6.-8+9	?cD	 d%'-48+9	?eD	 f6.)	�A)g6-8%+	$-6(a	h)894-	 3)5,)'6-&')	�i8-	j)A%(8-b	$-6(a	#865)-)'	#0!	�58..8%+	 6-)	?5D	 ?5D	 ?5D	 ?5D	 ?kD	 ?5:.D	 ?5D	 ?9:.D	lm�n	 opq�rp����	 lstuv	 wxyyywzw	 {||�}m|	 �~z�}	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|m	 opq�rp����	 lstuv	 wxyyw�zw	 {||�}m|	 �~z||	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|�	 opq�rp����	 lstuv	 wxyy~wzw	 {||�}m|	 �~z|~	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm||	 opq�rp����	 lstuv	 wxy{��zw	 {||�}m|	 �~z|}	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|y	 opq�rp����	 lstuv	 wxy{ywzw	 {||�}m|	 �~zy{	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|{	 opq�rp����	 lstuv	 wxy{w�zw	 {||�}m|	 �~z{|	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|x	 opq�rp����	 lstuv	 wxy{~wzw	 {||�}m|	 �~z{{	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|w	 opq�rp����	 lstuv	 wxyx��zw	 {||�}m|	 �~z{y	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|}	 opq�rp����	 lstuv	 wxyxywzw	 {||�}m|	 �~zx{	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|~	 opq�rp����	 lstuv	 wxyy��zw	 {||�}|}	 �~z��	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lm|n	 opq�rp����	 lstuv	 wxyyywzw	 {||�}|}	 �~zm}	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lmym	 opq�rp����	 lstuv	 wxyyw�zw	 {||�}|}	 �~z�y	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	lmy�	 opq�rp����	 lstuv	 wxyy~wzw	 {||�}|}	 �~z�y	 {zw	 xyy	 �~	 mz�|}	 xz|xwmy��mx	�mm�	 opq�rp����	 ��s����	 wxy|ywzw	 {||�xx|	 �}z}�	 {zw	 xyy	 �~	 mz�|}	 yz}~x|{��mx	�mm|	 opq�rp����	 ��s����	 wxy|w�zw	 {||�xx|	 �}z}~	 {zw	 xyy	 �~	 mz�|}	 yz}~x|{��mx	�mmy	 opq�rp����	 ��s����	 wxy|~wzw	 {||�xx|	 �}z~|	 {zw	 xyy	 �~	 mz�|}	 yz}~x|{��mx	�mm{	 opq�rp����	 ��s����	 wxyy��zw	 {||�xx|	 �}z~n	 {zw	 xyy	 �~	 mz�|}	 yz}~x|{��mx	�mmx	 opq�rp����	 ��s����	 wxyyywzw	 {||�xx|	 �~zmx	 {zw	 xyy	 �~	 mz�|}	 yz}~x|{��mx	
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��������	��	�����	�	��� !"	#$%&'(	)*+%,-	.	/01�	23%&45*	#67,'37*8	#,5,7$*9:�;	/$&,7$*	$<	,3(	/&$=(',	>?0%7@ABC	DEFGH	IJKLMNKO	PQO	RJQSTUO	VWX	YZ	[KQO\]U\\UJO	DKĴN_L		#$%&'(	)"	 #,5'̀	�(@(5-(	2a+(	 #$%&'(	"(-'&7+,7$*	�5-,7*8	>bC	 c$&,37*8	>dC	 e5-(	�@(f5,7$*	#,5'̀	g(783,	 2(4+(&5,%&(	�h7,	i(@$'7,a	#,5'̀	"754(,(&	"/ 	�47--7$*	�5,(	>4C	 >4C	 >4C	 >4C	 >jC	 >49-C	 >4C	 >89-C	�kkl	 mno�pn����	 �qrstuv	 lwxxl�yl	 z{{�ww{	 �|y�{	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�kk}	 mno�pn����	 �qrstuv	 lwxx|lyl	 z{{�ww{	 �|y{x	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�kk|	 mno�pn����	 �qrstuv	 lwxz��yl	 z{{�ww{	 �|y{z	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�kk�	 mno�pn����	 �qrstuv	 lwxzxlyl	 z{{�ww{	 �|yxz	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�k	 mno�pn����	 �qrstuv	 lwxzl�yl	 z{{�ww{	 �|yxz	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k��	 mno�pn����	 �qrstuv	 lwxz|lyl	 z{{�ww{	 �|yzx	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�{	 mno�pn����	 �qrstuv	 lwx{xlyl	 z{{�w}}	 �}y}�	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�x	 mno�pn����	 �qrstuv	 lwx{l�yl	 z{{�w}}	 �}y|x	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�z	 mno�pn����	 �qrstuv	 lwx{|lyl	 z{{�w}}	 �}y|l	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�w	 mno�pn����	 �qrstuv	 lwxx|lyl	 z{{�w}}	 �|y�l	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�l	 mno�pn����	 �qrstuv	 lwxz��yl	 z{{�w}}	 �|y{z	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�}	 mno�pn����	 �qrstuv	 lwxzxlyl	 z{{�w}}	 �|y{z	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k�|	 mno�pn����	 �qrstuv	 lwxzl�yl	 z{{�w}}	 �|yxz	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k��	 mno�pn����	 �qrstuv	 lwxz|lyl	 z{{�w}}	 �|yx}	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k{k	 mno�pn����	 �qrstuv	 lwx{xlyl	 z{{�lk{	 �}y�}	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k{�	 mno�pn����	 �qrstuv	 lwx{l�yl	 z{{�lk{	 �}y�|	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k{{	 mno�pn����	 �qrstuv	 lwx{|lyl	 z{{�lk{	 �|	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	�k{x	 mno�pn����	 �qrstuv	 lwxx|lyl	 z{{�lk{	 �|y�}	 zyl	 wxx	 �|	 ky�{}	 xy}|w{z�~kw	
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	34&'56+	$78-(48+9	$-6-8%+:;�<	0%'-8%+	%=	-4)	0'%>)(-	?@1&8ABCD	EFGHI	JKLMNOLP	QRP	SKRTUVP	WXY	Z[	\LRP]̂ V]]VKP	ELK_ÒM		$%&'()	*#	 $-6(a	 )A)6.)	3b,)	 $%&'()	#).('8,-8%+	�6.-8+9	?cD	 d%'-48+9	?eD	 f6.)	�A)g6-8%+	$-6(a	h)894-	 3)5,)'6-&')	�i8-	j)A%(8-b	$-6(a	#865)-)'	#0!	�58..8%+	 6-)	?5D	 ?5D	 ?5D	 ?5D	 ?kD	 ?5:.D	 ?5D	 ?9:.D	�lmn	 opq�rp����	 �stuvwx	 yz{n��|y	 nmm�ylm	 �}|mz	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�lmz	 opq�rp����	 �stuvwx	 yz{n{y|y	 nmm�ylm	 �}|mz	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�lmy	 opq�rp����	 �stuvwx	 yz{ny�|y	 nmm�ylm	 �}|{n	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�lm~	 opq�rp����	 �stuvwx	 yz{n}y|y	 nmm�ylm	 �}|{~	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�lm}	 opq�rp����	 �stuvwx	 yz{{}y|y	 nmm�ym~	 �}|mn	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�lm�	 opq�rp����	 �stuvwx	 yz{n��|y	 nmm�ym~	 �}|mz	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{l	 opq�rp����	 �stuvwx	 yz{n{y|y	 nmm�ym~	 �}|{n	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{�	 opq�rp����	 �stuvwx	 yz{ny�|y	 nmm�ym~	 �}|{n	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{m	 opq�rp����	 �stuvwx	 yz{n}y|y	 nmm�ym~	 �}|n{	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{{	 opq�rp����	 �stuvwx	 yz{z��|y	 nmm�ym~	 �}|z�	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{n	 opq�rp����	 �stuvwx	 yz{{}y|y	 nmm�yzm	 �}|mn	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{z	 opq�rp����	 �stuvwx	 yz{n��|y	 nmm�yzm	 �}|mz	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{y	 opq�rp����	 �stuvwx	 yz{n{y|y	 nmm�yzm	 �}|{n	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{~	 opq�rp����	 �stuvwx	 yz{ny�|y	 nmm�yzm	 �}|{n	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{}	 opq�rp����	 �stuvwx	 yz{n}y|y	 nmm�yzm	 �}|ny	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�l{�	 opq�rp����	 �stuvwx	 yz{z��|y	 nmm�yzm	 �}|z{	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�lnl	 opq�rp����	 �stuvwx	 yz{{}y|y	 nmm�y~~	 �}|my	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	�ln�	 opq�rp����	 �stuvwx	 yz{n��|y	 nmm�y~~	 �}|my	 n|y	 z{{	 �}	 l|�m~	 {|~}zmn��lz	
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	34&'56+	$78-(48+9	$-6-8%+:;�<	0%'-8%+	%=	-4)	0'%>)(-	?@1&8ABCD	EFGHI	JKLMNOLP	QRP	SKRTUVP	WXY	Z[	\LRP]̂ V]]VKP	ELK_ÒM		$%&'()	*#	 $-6(a	 )A)6.)	3b,)	 $%&'()	#).('8,-8%+	�6.-8+9	?cD	 d%'-48+9	?eD	 f6.)	�A)g6-8%+	$-6(a	h)894-	 3)5,)'6-&')	�i8-	j)A%(8-b	$-6(a	#865)-)'	#0!	�58..8%+	 6-)	?5D	 ?5D	 ?5D	 ?5D	 ?kD	 ?5:.D	 ?5D	 ?9:.D	�lmn	 opq�rp����	 �stuvwx	 yz{m{y|y	 mnn�y}}	 �~|{m	 m|y	 z{{	 �~	 l|�n}	 {|}~znm��lz	�lm{	 opq�rp����	 �stuvwx	 yz{my�|y	 mnn�y}}	 �~|{y	 m|y	 z{{	 �~	 l|�n}	 {|}~znm��lz	�lmm	 opq�rp����	 �stuvwx	 yz{m~y|y	 mnn�y}}	 �~|z{	 m|y	 z{{	 �~	 l|�n}	 {|}~znm��lz	�lmz	 opq�rp����	 �stuvwx	 yz{z��|y	 mnn�y}}	 �~|my	 m|y	 z{{	 �~	 l|�n}	 {|}~znm��lz			 	



���������	
��������		

						 ��	

��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	3%(4)5%'6	$&7.-8-9%+	:;<=>	?@ABCDAE	FGE	H@GIJKE	LMN	OP	QAGERSKRRK@E	:A@TDUB	$%&'()	*#	 $-8(4	 )V)8.)	WX,)	 �8.-9+Y	Z[\	 ]%'-̂9+Y	Z_\	 8̀.)	�V)a8-9%+	$-8(4	b)9Ŷ-	 W)c,)'8-&')	�d9-	e)V%(9-X	$-8(4	#98c)-)'	#0!	�c9..9%+	 8-)	Zc\	 Zc\	 Zc\	 Zc\	 Zf\	 Zcg.\	 Zc\	 ZYg.\	�hhi	 jkl�mk����	 nniiopq�	 r��hpsp	 �oqhn	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hh�	 jkl�mk����	 nniitsq�	 r��hpsp	 �oqhs	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hhp	 jkl�mk����	 nni�hpq�	 r��hpsp	 �oqii	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hhr	 jkl�mk����	 nni��sq�	 r��hpsp	 �oqi�	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hho	 jkl�mk����	 nni�opq�	 r��hpsp	 �oqip	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hhn	 jkl�mk����	 nnii�sq�	 r��hrhs	 �o	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hht	 jkl�mk����	 nniiopq�	 r��hrhs	 �oqhr	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hhs	 jkl�mk����	 nniitsq�	 r��hrhs	 �oqhs	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hhu	 jkl�mk����	 nni�hpq�	 r��hrhs	 �oqii	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hih	 jkl�mk����	 nni��sq�	 r��hrhs	 �oqir	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hii	 jkl�mk����	 nni�opq�	 r��hrhs	 �oq�r	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hi�	 jkl�mk����	 nni�tsq�	 r��hrhs	 �oqp�	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hip	 jkl�mk����	 nniphpq�	 r��hrhs	 �oq�s	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hir	 jkl�mk����	 nnip�sq�	 r��hrhs	 �rqup	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hio	 jkl�mk����	 nnipopq�	 r��hrhs	 �rqsp	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hin	 jkl�mk����	 nniptsq�	 r��hrhs	 �rqso	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�hit	 jkl�mk����	 nnirhpq�	 r��hrhs	 �rqsn	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	�his	 jkl�mk����	 nnir�sq�	 r��hrhs	 �rqu	 rqn	 opp	 is	 hqi�t	 tquinno�vhn	
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	3%(4)5%'6	$&7.-8-9%+	:;<=>	?@ABCDAE	FGE	H@GIJKE	LMN	OP	QAGERSKRRK@E	:A@TDUB	$%&'()	*#	 $-8(4	 )V)8.)	WX,)	 �8.-9+Y	Z[\	 ]%'-̂9+Y	Z_\	 8̀.)	�V)a8-9%+	$-8(4	b)9Ŷ-	 W)c,)'8-&')	�d9-	e)V%(9-X	$-8(4	#98c)-)'	#0!	�c9..9%+	 8-)	Zc\	 Zc\	 Zc\	 Zc\	 Zf\	 Zcg.\	 Zc\	 ZYg.\	�hij	 klm�nl����	 ooipqrs�	 p��hpht	 �psjo	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�h	 klm�nl����	 ooii�ts�	 p��hprr	 �psjj	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�i	 klm�nl����	 ooiiqrs�	 p��hprr	 �qshr	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h��	 klm�nl����	 ooiiuts�	 p��hprr	 �qsht	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�r	 klm�nl����	 ooi�hrs�	 p��hprr	 �qsii	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�p	 klm�nl����	 ooi��ts�	 p��hprr	 �qsiq	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�q	 klm�nl����	 ooi�qrs�	 p��hprr	 �qs�u	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�o	 klm�nl����	 ooi�uts�	 p��hprr	 �qsru	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�u	 klm�nl����	 ooirhrs�	 p��hprr	 �qsru	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�t	 klm�nl����	 ooir�ts�	 p��hprr	 �qs�	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�h�j	 klm�nl����	 ooirqrs�	 p��hprr	 �qsht	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�hrh	 klm�nl����	 ooiruts�	 p��hprr	 �qshu	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�hri	 klm�nl����	 ooiphrs�	 p��hprr	 �qshu	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�hr�	 klm�nl����	 ooip�ts�	 p��hprr	 �qsht	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�hrr	 klm�nl����	 ooipqrs�	 p��hprr	 �qsii	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�hrp	 klm�nl����	 ooii�ts�	 p��hpqt	 �qshi	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�hrq	 klm�nl����	 ooiiqrs�	 p��hpqt	 �qshq	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	�hro	 klm�nl����	 ooiiuts�	 p��hpqt	 �qsht	 pso	 qrr	 it	 hsi�u	 usjiooq�vho	
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	3%(4)5%'6	$&7.-8-9%+	:;<=>	?@ABCDAE	FGE	H@GIJKE	LMN	OP	QAGERSKRRK@E	:A@TDUB	$%&'()	*#	 $-8(4	 )V)8.)	WX,)	 �8.-9+Y	Z[\	 ]%'-̂9+Y	Z_\	 8̀.)	�V)a8-9%+	$-8(4	b)9Ŷ-	 W)c,)'8-&')	�d9-	e)V%(9-X	$-8(4	#98c)-)'	#0!	�c9..9%+	 8-)	Zc\	 Zc\	 Zc\	 Zc\	 Zf\	 Zcg.\	 Zc\	 ZYg.\	�hij	 klm�nl����	 oop�hiq�	 r��hrst	 �sqpp	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hit	 klm�nl����	 oop��tq�	 r��hrst	 �sqpr	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hiu	 klm�nl����	 oop�siq�	 r��hrst	 �sq�i	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hrh	 klm�nl����	 oop�jtq�	 r��hrst	 �sq�u	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hrp	 klm�nl����	 oopihiq�	 r��hrst	 �sqii	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hr�	 klm�nl����	 oopi�tq�	 r��hrst	 �sqir	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hri	 klm�nl����	 oopisiq�	 r��hrst	 �sq�t	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hrr	 klm�nl����	 oopijtq�	 r��hrst	 �sq�	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hrs	 klm�nl����	 ooprhiq�	 r��hrst	 �sqpj	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hro	 klm�nl����	 oopr�tq�	 r��hrst	 �sqpj	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hrj	 klm�nl����	 ooprsiq�	 r��hrst	 �sqpo	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hrt	 klm�nl����	 oopp�tq�	 r��hrti	 �sqhs	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hru	 klm�nl����	 ooppsiq�	 r��hrti	 �sqht	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hsh	 klm�nl����	 ooppjtq�	 r��hrti	 �sqp	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hsp	 klm�nl����	 oop�hiq�	 r��hrti	 �sqpp	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hs�	 klm�nl����	 oop��tq�	 r��hrti	 �sqpr	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hsi	 klm�nl����	 oop�siq�	 r��hrti	 �sqpt	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	�hsr	 klm�nl����	 oop�jtq�	 r��hrti	 �sq�r	 rqo	 sii	 pt	 hqp�j	 jqupoos�vho	



���������	
��������		

						 ��	

��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	3%(4)5%'6	$&7.-8-9%+	:;<=>	?@ABCDAE	FGE	H@GIJKE	LMN	OP	QAGERSKRRK@E	:A@TDUB	$%&'()	*#	 $-8(4	 )V)8.)	WX,)	 �8.-9+Y	Z[\	 ]%'-̂9+Y	Z_\	 8̀.)	�V)a8-9%+	$-8(4	b)9Ŷ-	 W)c,)'8-&')	�d9-	e)V%(9-X	$-8(4	#98c)-)'	#0!	�c9..9%+	 8-)	Zc\	 Zc\	 Zc\	 Zc\	 Zf\	 Zcg.\	 Zc\	 ZYg.\	�hii	 jkl�mk����	 nnophpq�	 r��hrsp	 �iqp	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hin	 jkl�mk����	 nnop�sq�	 r��hrsp	 �iqpi	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hit	 jkl�mk����	 nnopipq�	 r��hrsp	 �iqps	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�his	 jkl�mk����	 nnoptsq�	 r��hrsp	 �iqpo	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hiu	 jkl�mk����	 nnorhpq�	 r��hrsp	 �iq�i	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hnh	 jkl�mk����	 nnor�sq�	 r��hrsp	 �iq�p	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hno	 jkl�mk����	 nnoripq�	 r��hrsp	 �iqos	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hn�	 jkl�mk����	 nnoo�sq�	 r��hihs	 �iqhs	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hnp	 jkl�mk����	 nnooipq�	 r��hihs	 �iqoo	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hnr	 jkl�mk����	 nnootsq�	 r��hihs	 �iqo�	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hni	 jkl�mk����	 nno�hpq�	 r��hihs	 �iqoi	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hnn	 jkl�mk����	 nno��sq�	 r��hihs	 �iqon	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hnt	 jkl�mk����	 nno�ipq�	 r��hihs	 �iqos	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hns	 jkl�mk����	 nno�tsq�	 r��hihs	 �iq��	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hnu	 jkl�mk����	 nnophpq�	 r��hihs	 �iq�u	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hth	 jkl�mk����	 nnop�sq�	 r��hihs	 �iqpi	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�hto	 jkl�mk����	 nnopipq�	 r��hihs	 �iqpt	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	�ht�	 jkl�mk����	 nnoptsq�	 r��hihs	 �iqpi	 rqn	 ipp	 os	 hqo�t	 tquonni�vhn	
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	3%(4)5%'6	$&7.-8-9%+	:;<=>	?@ABCDAE	FGE	H@GIJKE	LMN	OP	QAGERSKRRK@E	:A@TDUB	$%&'()	*#	 $-8(4	 )V)8.)	WX,)	 �8.-9+Y	Z[\	 ]%'-̂9+Y	Z_\	 8̀.)	�V)a8-9%+	$-8(4	b)9Ŷ-	 W)c,)'8-&')	�d9-	e)V%(9-X	$-8(4	#98c)-)'	#0!	�c9..9%+	 8-)	Zc\	 Zc\	 Zc\	 Zc\	 Zf\	 Zcg.\	 Zc\	 ZYg.\	�hij	 klm�nl����	 oopqhjr�	 q��hsht	 �sr�u	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hiq	 klm�nl����	 oopq�tr�	 q��hsht	 �sr�j	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�his	 klm�nl����	 oopqsjr�	 q��hsht	 �srpu	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hio	 klm�nl����	 oopp�tr�	 q��hsjj	 �srpp	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hii	 klm�nl����	 ooppsjr�	 q��hsjj	 �srp�	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hit	 klm�nl����	 ooppitr�	 q��hsjj	 �srpo	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hiu	 klm�nl����	 oop�hjr�	 q��hsjj	 �srpt	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hth	 klm�nl����	 oop��tr�	 q��hsjj	 �sr�	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�htp	 klm�nl����	 oop�sjr�	 q��hsjj	 �sr�	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�ht�	 klm�nl����	 oop�itr�	 q��hsjj	 �sr�j	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�htj	 klm�nl����	 oopjhjr�	 q��hsjj	 �sr�t	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�htq	 klm�nl����	 oopj�tr�	 q��hsjj	 �srj�	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hts	 klm�nl����	 oopjsjr�	 q��hsjj	 �srjq	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hto	 klm�nl����	 oopjitr�	 q��hsjj	 �srjj	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�hti	 klm�nl����	 oopqhjr�	 q��hsjj	 �sr�t	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�htt	 klm�nl����	 oopq�tr�	 q��hsjj	 �sr�s	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�htu	 klm�nl����	 oopqsjr�	 q��hsjj	 �sr�p	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	�huh	 klm�nl����	 oopp�tr�	 q��hsst	 �srpj	 qro	 sjj	 pt	 hrp�i	 irupoos�vho	
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	3%(4)5%'6	$&7.-8-9%+	:;<=>	?@ABCDAE	FGE	H@GIJKE	LMN	OP	QAGERSKRRK@E	:A@TDUB	$%&'()	*#	 $-8(4	 )V)8.)	WX,)	 �8.-9+Y	Z[\	 ]%'-̂9+Y	Z_\	 8̀.)	�V)a8-9%+	$-8(4	b)9Ŷ-	 W)c,)'8-&')	�d9-	e)V%(9-X	$-8(4	#98c)-)'	#0!	�c9..9%+	 8-)	Zc\	 Zc\	 Zc\	 Zc\	 Zf\	 Zcg.\	 Zc\	 ZYg.\	�hij	 klm�nl����	 oojjpqr�	 s��hppt	 �prjp	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�hi�	 klm�nl����	 oojjutr�	 s��hppt	 �prju	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�hiq	 klm�nl����	 ooj�hqr�	 s��hppt	 �pr�j	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�his	 klm�nl����	 ooj��tr�	 s��hppt	 �pr��	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�hip	 klm�nl����	 ooj�pqr�	 s��hppt	 �pr�s	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�hio	 klm�nl����	 ooj�utr�	 s��hppt	 �pr�p	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�hiu	 klm�nl����	 oojqhqr�	 s��hppt	 �pr�t	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�hit	 klm�nl����	 oojq�tr�	 s��hppt	 �pr�i	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�hii	 klm�nl����	 oojqpqr�	 s��hppt	 �prqj	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jhh	 klm�nl����	 oojqutr�	 s��hppt	 �prqj	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jhj	 klm�nl����	 oojshqr�	 s��hppt	 �pr�i	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jh�	 klm�nl����	 oojs�tr�	 s��hppt	 �pr�p	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jhq	 klm�nl����	 oojspqr�	 s��hppt	 �pr�s	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jhs	 klm�nl����	 oojj�tr�	 s��hptq	 �prjo	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jhp	 klm�nl����	 oojjpqr�	 s��hptq	 �prjt	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jho	 klm�nl����	 oojjutr�	 s��hptq	 �pr�j	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jhu	 klm�nl����	 ooj�hqr�	 s��hptq	 �pr��	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	�jht	 klm�nl����	 ooj��tr�	 s��hptq	 �pr�s	 sro	 pqq	 jt	 hrj�u	 urijoop�vho	
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��������	��	�����	�	�� !"#	$%&'()	*+,&-.	/	012�	3%(4)5%'6	$&7.-8-9%+	:;<=>	?@ABCDAE	FGE	H@GIJKE	LMN	OP	QAGERSKRRK@E	:A@TDUB	$%&'()	*#	 $-8(4	 )V)8.)	WX,)	 �8.-9+Y	Z[\	 ]%'-̂9+Y	Z_\	 8̀.)	�V)a8-9%+	$-8(4	b)9Ŷ-	 W)c,)'8-&')	�d9-	e)V%(9-X	$-8(4	#98c)-)'	#0!	�c9..9%+	 8-)	Zc\	 Zc\	 Zc\	 Zc\	 Zf\	 Zcg.\	 Zc\	 ZYg.\	�hij	 klm�nl����	 ooh�pqr�	 s��iptq	 �pr�o	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hhi	 klm�nl����	 ooh�utr�	 s��iptq	 �pr�u	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hhh	 klm�nl����	 oohqiqr�	 s��iptq	 �pr�t	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hh�	 klm�nl����	 oohq�tr�	 s��iptq	 �pr�j	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hhq	 klm�nl����	 oohqpqr�	 s��iptq	 �pr�j	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hhs	 klm�nl����	 oohqutr�	 s��iptq	 �pr�j	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hhp	 klm�nl����	 oohsiqr�	 s��iptq	 �pr�t	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hho	 klm�nl����	 oohs�tr�	 s��iptq	 �pr�t	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hhu	 klm�nl����	 oohspqr�	 s��iptq	 �pr�t	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hht	 klm�nl����	 oohq�tr�	 s��ioit	 �pr�j	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�hhj	 klm�nl����	 oohqpqr�	 s��ioit	 �prq	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�h�i	 klm�nl����	 oohqutr�	 s��ioit	 �prq	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�h�h	 klm�nl����	 oohsiqr�	 s��ioit	 �prqh	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�h��	 klm�nl����	 oohs�tr�	 s��ioit	 �prqh	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	�h�q	 klm�nl����	 oohspqr�	 s��ioit	 �prq�	 sro	 pqq	 ht	 irh�u	 urjhoop�vio	
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A . Eq uat ion 5.4.1.1 =I Do s e.a ir = c.., • { B R/BW} • A • EF • 10-' 

1. Do .. -alr = Dose through lnhalallon (mg/l<gld) 
2 . C» : Concentration In air h1g/m1) 
J . (BR/BW) : Dally Brealhlng rate normalized 10 body weight (Llkg body 

4 . A 
5. EF 
6. 10°' 

weight • day) 
::::. lnhatatfon absorption factor (unlttess) 
= Exposure frequency (unmess). days/36S days 
= Micrograms to mlllfgrams conversJon. titers to cubic meters 

conversion 

a: Recommended default values for EQ 5.4.1.1: 

1. (BR/BW) = Dally breathing rates by ago groupings. sea As supplemental 
Information. the assessor may wtsh 10 evaluate the lnhalaUon 
dose by using the mean polnt estimates In Table 5.6 to 
provide a range of breathing rates for cancer risk assessmenl 
to the rfsk manager. 

2. Tabla (~nt estJmatas) and Table 5.7 (parametric model dlstrlbutlons tor 
Tier Ill stochasttc risk assessment). For Tier , resldentlal 
estlma·tes. use 95°' percentile breathing rates In Table 5.6. 

J . A = 1 
4. EF = 0.96 (350 days/365 days In a year for a rosldont) 

A . Equation 8.2.4 A : I RISKlnh-res = DOSEolr w CPF ,. ASF "' ED/AT x FAH 

7. RISK W\h-r6 = Resk:lenUal tnhalatlon cancer risk 
8. DOSEo• = Dally lnhaladon doso (mg/kg-day) 
9. CPF = lnhala11on cancer polenc:y factor (mg/kg-da)" 1) 

10. ASF = Age senslttvlty factor for a specified age group (unttiess) 
11 . ED = Exposure duration (In years) for a specified age group 
12.AT = Averaging time for lifetime cancer risk (years) 
13. FAH = Fraction of time spent at home (unltless) 

a: Recommended default values fo r EQ 8.2.4 A : 

5. DDSEa, 
6. CPF 
7. ASF 
8. ED 

9. AT 
10.FAH 

= Calculated for each age group from Eq. 5.4. I 
= Substance-spectfic (see Table 7 . 1) 
= See Section 8.2.1 
= 0.25 years for 3rd trimester. 2 years for 0<2. 7 years for 

2<9, 14 years tor 2<1 6, 14 years for 16<30, 54 years for 
16-70 
70 years· 

= Sae Table 8.4 
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A Egu:ition 5.4.1.2 A: I Dose-air= (C.., x WAF) x {BR/BW} x A x EF x 1 0-' 

1. Dose-air = Dose through inhalation (mg/kg/d) 
2. C,., = Annual average concentration in air (fig/m3) 
3. WAF = Worker air concentration adjustment factor (unitless) 
4. {BR/BW} = Eight-hour breathirig rate normafized to body weight (Ukg 

5. A 
6. EF 
7. 10"" 

body weight - day) 
Inhalation absorption factor (unitless) 

= Exposure frequency (unilless), days/365 days) 
= Micrograms to milligrams conversion, Liters to cubic meters 

conversion 

,,:_ Recommended default values fot EO 5.4.1.2 A: 

1. WAF 

2. (BR/BW} 

3. A 
4. EF 

See EO. 5.4.1..2 B for formula to calculate WAF, or App. M for 
refined post-processirig modelirig to calculate WAF. 
For workers, use age16-70 year, 95°' percentile, moderate 
intensity S-hour point estimate breathirig rates (see Table 
5.8). No worker breathirig rate distributions exist for 
stochastic risk assessment 
1 

= 0.68 (250 days / 365 days). Equivalent to working 5 
days/week, 50 weeks/year. 

I>: ~S_l-'c00.11.tic:,nf_or_EO_5A.'t.2_A: 

1. The fraction of chemical absorbed (A} through the lurigs is the same 
fraction absorbed in the study on which the cancer potency factor is 
based. 

2. The source emits duririg the daylight hours. Calculate WAF (EQ 5.4.1.2 
B) if a special post-processirig modeling run described in App. M was not 
completed. For nighttime emissions and exposure scenarios, see 
AppendixN. 

8. Egu:ition 5.4.1.2 B: WAF • (H .... , H-l x 10 .... , o _ ) x DF 

1. WAF 
2. H,... 

3. H.....,. 
4. 0 ,... 

5. o_ 
6. OF 

= Worker adjustment factor (unitless) 
= Number of hours per day the annual average residential air 

concentration is based on (always 24 hours) 
= Number of hours the source operates per day 

Number of days per week the annual average residential air 
concentration is based on (always 7 days) 
Number of days the emittirig source operates per week 

= Discount factor, for when the offsite worker's schedule 
partially overlaps the source's emission schedule 

b· Recommended det;,ult y;,Jues tor EO 5 4 1 2 B· 
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1. OF 1 for offsite worker's schedule occurring within the source's 
emission schedule. A site-specific survey may be used to 
adjust the OF using EQ 5 .4.1.2 C. 

C. Equotion 5.4.1.2 C: I OF • (H-./ H_..,) x (Doo1nc1-/ 0- J 

1. H.o.nc...,, = Number of hours per day the offsite worker's schedule and 
the source's emission schedule coincide 

2. H...,,.., = Number of hours the offsite worker works per day 
3. 0- = Number of days per week the offsite worker's schedule and 

the source's emission schedule coincide 
4. 0-..,. = Number of days the offsite worker works per week 

B. Eguotion 8.2.4 B: I RISKinh-work • OOSEolr" CPF • ASF • ED/AT 

RISK inh-wort< = Worker inhalation cancer risk 

.:a: R• comm•nd.d default v.llu•s for EO 8.2.4 B: 

1. DOSE:iir 
2. CPF 
3. ASF 
4. ED 
5. AT 

= Calculated for workers 1n Eq. 5.4.12 
= Substance specific (see Table 7.1) 
= 1 for working age 16-70 yrs (See Section 82.1) 
= 2Syears 
= 70 yrs for lifetime cancer risk 
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