
BD[[[[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-�./01 234567 8395:;56 <= >??@AB564C DE5F7 2573E6057 G36H36/I J3BKK LBJ3B MF9NO PEJI5 <??Q/R5S33N= GT @?>>@U63V50I WXY UW8WT8 2WXZA[G. U63V50I WXY Q\>>@]^_`a bcdefgYAB0F375N /65 659J75N /B/FCIJ0/F 65H36I7 h36 7/:HF5i7j 7E;:JII5N I3 [G. Q/;36/I36J57= WB0O i[G.j 3B T0I3;56 @=>??@ /BN 65H36I5N 3B 8395:;56 K= >??@O 25h56 I3 I15 0/75 B/66/IJ95 h36 /B 5kHF/B/IJ3B 3h I15 01/B457O l1J7H63V50I S/7 /77J4B5N I3 [G.m7 H63V50I BE:;56= Q\>>@]O UF5/75 65h565B05 I1J7 BE:;56 JB /FF hEIE65 JBnEJ6J57O[FF /B/FC757 S565 H56h36:5N /0036NJB4 I3 [G.m7 oE/FJIC [77E6/B05 UF/B= 9567J3B p>O?O l15 5B0F375N 657EFI765F/I5 3BFC I3 I15 7/:HF57 6505J95N EBN56 Q\>>@]O A/01 750IJ3B 3h I1J7 65H36I 1/7 ;55B 659J5S5N /BN /HH6395N;C I15 /HH63H6J/I5 Q/;36/I36C PEH569J736= 36 / nE/FJh J5N 7E;7IJIEI5OAk05HI /7 B3I5N= I15 I57I 657EFI7 h36 I15 :5I13N7 /BN H/6/:5I567 FJ7I5N 3B[G.q7 0E665BI 8AQ[G 056IJh J0/I5F5II56 ir[G.j :55I /FF I15 65nEJ65:5BI7 3h 8AQ[GOl1J7 65H36I 713EFN ;5 E75N 36 03HJ5N 3BFC JB JI7 5BIJ65ICO [G. J7 B3I 657H3B7J;F5 h36 I15 03B75nE5B057 /6J7JB4h63: I15 E75 3h / H/6IJ/F 65H36IO[FF 7/:HF57 /BN 7E;s7/:HF57 /7730J/I5N SJI1 I1J7 H63V50I SJFF ;5 NJ7H375N 3h /hI56 X505:;56 K= >??@O Wh I157/:HF57 /65 N5I56:JB5N I3 ;5 1/t/6N3E7= /NNJI J3B/F 01/6457 /HHFC h36 NJ7H37/F iICHJ0/FFC F577 I1/B up?v7/:HF5jOWh C3E S3EFN FJR5 I15 7/:HF57 I3 ;5 15FN F3B456 I1/B [G.m7 7I/I5N H3FJ0C 36 I3 ;5 65IE6B5N= HF5/75 03BI/0I C3E6U63V50I w/B/456 36 GE7I3:56 P569J05 25H6575BI/I J95 h36 hE6I156 N5I/JF7 /BN /7730J/I5N 037I7O [G. 65I/JB7/B/FCIJ0/F 65H36I7 h36 h J95 C5/67O UF5/75 B3IJhC C3E6 U63V50I w/B/456 Jh C3E 1/95 3I156 B55N7OWh C3E 1/95 /BC nE57IJ3B7= HF5/75 03BI/0I C3E6 U63V50I w/B/456 36 GE7I3:56 P569J05 25H6575BI/IJ95O

xyz {|y} ~�����{���xyz {|y} ~�����{���xyz {|y} ~�����{���xyz {|y} ~�����{���xy����xy����xy����xy����

Page 1 of 31



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./012/33/4561789:;< =>9?@ A9@B>:C9@ DB:EB:FGHB8IDJ K:BL9CG MNO PQRRST UBV9WX9: YQZ RYYS

[\]^_` a`b`c^d
[\]^_` ef\_ghch
ij_kcfl mc]`h
nopqrstuvw xyz{|y}{|~��� ���� �uvw� |���~��� � �~�����y��{�� �y����� �|{� ���|�� ����� ���{�|��� v{|�{|y} ~{� {� ��}{z�| ������� ��� �y����� ��|� |���~��� ~� �{{� �{��~} ~{�� ��{� |���~�}� }�� �y���� ���}{�~y� |��{��� }�� �y����� �|{� }���{{��|� ~�����}�� }�� �{�}��}�� y�� �{���� }�� �y����� ~�}{ uvw�� �{���}�|~��� xyz{|y}{|� ���{|�y}~{� �y�y�����}���}�� �x����� ��� �y����� ��|� y��~���� uvw x��� �|{ ��} ���z�| x¡���¢� ��� ���}{�~y� ��|~� ~�� }�� �y����~��{|�y}~{� ��}�|�� ~�}{ }�� �{���}�| y�y~��} }�� ��y~� {� ���}{�� �v�v� �{|�� y�� �y���� z{}} �� �yz����
nopqrst��~� �y���� �y� y�y����� �{| ~�{|�y�~� y�� |y�~{����~�}|� �y|y��}�|�� ��� ~��~�~��y� ��}�{�� y|� |���|����� {� z{}� }��uvw ~��{~�� y�� }�� y�y��} ~�y� |��{|}�� ��� �£}����� ¤�y�~� ~�| |��{|}� �y� �{�}y~� �{{}�{}�� ¤�y�~��~�� ����~� ~� ������}���� }{ ¥v �y~��|��� �� y��~} ~{� }�� �{��{�~�� �y� z��� �{}�� �~}� }�~� ����~� ~� �|{ ��} ¦§� ��� �¨ ��}�|�~�y}~{�� ��|� ¤�y�~� ~�� �~}� }�� uvw �©§� � �y� y� ���}|~���y}~{� �y� |�¤�~|�� �|~{| }{ y�y���~���� ��� ª~��{���� �y�~�� ��� y�y����� ��|� ¤�y�~� ~�� �~}� }�� uvw �©§� � �y� ��� }{ y ����~�y}� ¤�y�~}� �{�}|{� �y ~��|��{̈����|� y� }��|� �y� ~����� ~�~��} �y���� |��y~�~�� �{| |�y�y���~�� }�� �y}y �y� y����}���¢� ��� ��{}{�~� ��{|~�� y�y���~� �y� ¤�y�~� ~�� �~}� }�� uvw �©§� � �y� ��� }{ �yz{|y}{|� �{�}|{� �y���� �y~��|�� {̈����|� y�}|y��| |��{��|~�� ��|� �~}�~� �{�}|{� �~�~}�� }�� �y}y �y� ������ }{ z� y����}yz���«� ��~� ~� y |��~��� |��{|}� �y���� �{����}~{� }~��� �y�� z��� ��~}�� y�� y� � �̈ � �y� �y� |��{��� �|{� �y���� ¬���©�¢©����

nopqrstu�� y�y����� �£���} }�{�� ¤�y�~� ~�� �~}� y� uvw � �̈ � �y� ��|� ��|�{|��� �~}�~� �­u |��{������� �{��~�� } ~����
K:BL9CG MNO KMU®U AMN¯7

°±²³´µs¶µs·µs¸µsr
Page 2 of 31



��� ������ 	
� �
������������� 	
� ��� ������ ������� ����� ! "�#!�$%&'() *+&,- .&-/+'0&- 1/'2/'345/%6�78�9� 	
� 6	:;: <	
=>BD[
?@ABC@DBCEFGH IJKLMNNO PQRSTUVV PWUXY Z[Y\]^Q\[ Z_WU S̀ ab cd efgeN heffi OOgjkglO mnopqrnst unrvwxstrvyz{|vx{
��� ������}� ~������� �����
��� <�9����}� ~�������

��������� ��� ������ ������ ����� ������� ������������������ ¡�¢£ ¤�¥¦ §�¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤³®´ µ°¶µ·¶°¸ µ̄ ¹µº �¡£»¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤ µ°¶°º¶°¸ µ¼¹·¼ ½¾­��������� ��� ������ ������ ����� ������� ��������������®¥©¡ª­ ¿�¡ªÀ­ ¢­ §�¿ªÁÂ¢�ÁÂÃ Ä¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °°±µ· Â ¶Ç °±̄È ¥¡�¶¡¥É°±°Ê¿�© ¢Â��ÀÃ Ä ¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸°±°°µ̄ Â ¶Ç °±°°¯È ¥�Ë°±°°°·¿�©¢Â��ÀÃ ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µ¼¶°¸ ¯°¹·ÌÂ ¶Ç °±°µÍ ¥�Ë°±°°¯¿�­¥�¢£Ã Ä ¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸°±°µ̄ ° Â ¶Ç °±°°µ ¥�Ë°±°°°Ì¿�­¥�¢£Ã ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µ¼¶°¸ ¯°¹·Ì°±°Ì° Â ¶Ç °±°°Ì ¥�Ë°±°°ÊÈ¡�¢ÁÂÃ Ä ¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °°±µÊÊ Â ¶Ç °±°¯ ¥¡�¶¡¥É°±°°ÊÈ¥�À ªª¢ÁÂÃ Ä ¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °Â ¶Ç °±°µÍ ¥¡�¶¡¥É°±°°¯²¡ÄÂ¢ÁÂÃ Ä ¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸°±°°°¯ Â ¶Ç °±°°°ÌÈ ¥�Ë°±°°°µ²¡ÄÂ¢ÁÂÃ ©�©¡ ª ®¯°° ±̧ �²¤³®´ µ°¶µ¼¶°¸ ¯°¹·Ì°±°°·Ì Â ¶Ç °±°°Ê ¥�Ë°±°°°Ì²É��Â¢ÁÂÃ ©�©¡ª ®¯°°±Æ �²¤ µ°¶µ°¶°¸ µº¹Ê°°±°¸ Â ¶Ç °±°Ì ¡¥É°±°µ²�¦¦¥�Ã Ä ¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °Â ¶Ç °±°ÌÍ ¥¡�¶¡¥É°±°µ����Ã Ä ¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °°±°º Â ¶Ç °±°Ì ¥¡�¶¡¥É°±°¯Ç¥¡ÄÃ Ä¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸°±°°°Æ Â ¶Ç °±°°°Ì ¥�Ë°±°°°µÇ¥¡ÄÃ ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µ¼¶°¸ ¯°¹·Ì°±°¸ºµ Â ¶Ç °±°°Ê ¥�Ë°±°°°Ì®¡� ¡�¥­¥Ã Ä ¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °° ±̄ ¯¸ Â ¶Ç °±°Ê ¥¡�¶¡¥É°±°°Ì®¥�£Á�À Ã Ä ¢­­�ªÅ¥Ä ®¯·Ì±µ ²Î¿¿ µ°¶Ê°¶°¸ µ̄ ¹̄ °Â ¶Ç °±°°µÍ ¦Â£°±°°°¯®¥�£Á�À Ã ©�©¡ ª ®¯·Ì±µ ²Î¿¿ µ°¶¯Æ¶°¸ µ̄ ¹̄ ¸Â ¶Ç °±°°µÍ ¦Â£°±°°°¯®�ªÀÏÄ¥�ÁÂÃ Ä¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °Â ¶Ç °±°ÌÍ ¥¡�¶¡¥É°±°µÐ¢£Ñ¥ªÃ Ä ¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸°±°°µÆ Â ¶Ç °±°°ÊÈ ¥�Ë°±°°°¼¤�©¡­­ ¢ÁÂÃ Ä¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °µÌ±° Â ¶Ç ¯ ¥¡�¶¡¥É°±Ê´¥ª¥�¢ÁÂÃ Ä¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸°±°°°Ê Â ¶Ç °±°°°ÌÈ ¥�Ë°±°°°µ´¥ª¥�¢ÁÂÃ ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µ¼¶°¸ ¯°¹·Ì°±°°¯· Â ¶Ç °±°°ÊÈ ¥�Ë°±°°°Ì´¢ªÅ¥�Ã Ä ¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °Â ¶Ç °±°ÊÍ ¥¡�¶¡¥É°±°µ»¨É¡ªª¢ÁÂÃ Ä¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸Â ¶Ç °±°°°ÌÍ ¥�Ë°±°°°µ¨É¡ªª¢ÁÂÃ ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µ¼¶°¸ ¯°¹·Ì°±°°ÊÊ Â ¶Ç °±°°Ê ¥�Ë°±°°°ÌÍ�¡�¢ÁÂÃ Ä ¢­­�ªÅ¥Ä ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹̄ ¸°±°°°µ Â ¶Ç °±°°°ÌÈ ¥�Ë°±°°°µÎ¡�¡Ä¢ÁÂÃ Ä ¢­­�ªÅ¥Ä ®¯°°±Æ �²¤ µ°¶¯µ¶°¸ µÆ¹̄ °°±°µ̧ Â ¶Ç °±°ÊÈ ¥¡�¶¡¥É°±°°ÌÒ¢�£Ã ©�©¡ ª ®¯°° ±̧ �²¤³®´ µ°¶µ¼¶°¸ ¯°¹·Ì°±·· Â ¶Ç °±°Ì ¥�Ë°±°µ
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��������� ��� ������ ������ ����� ������� ����������������� � �¡¢£� ¤¥ ¦�§¨©ª¤¢«� ¬­®¯°°§±� ²°³ ²́ ³°µ ²²¶®°¡·³¸ ¯¹ º »̈²¼½̧¾ §¢ �̈ ¤½� ¢ª¿ ¬­ À°À° Á ²°³°´³°µ ²°¶®Â ½¾¡¼½̧¾ §¢ �̈ ¤½� ¢ª¿ ÃÄÅ¢«¢» ¢Å½� ¢ª¿ ¬­ À°À° Á ²°³²Â³°µ ²²¶̄ ¯ Æ½ ¼Ç¢� ¤½�� ½£ ÇÈ «¢££ª É̈�« �½ Å̈©½̈� ¢ª¿¶ ÇÊÀÇÊË ¡¢¿©£ ÇÊË ²²³°À³°µ ²̄ ¶°¯²Ìµµ ¡·³¸ °Ì² Å½ Å̈°Ì°ËÇ¢� ¤½��³Ç¢� ¤¢�� ½£ ÇÈ«¢££ª É̈�« ­À¯ÀÌË ± Ä©�ª¡½��« �½«¡¢©¡Í�«©Å� ¢ª¿ ²°³°µ³°µ ²́ ¶®À²Ì́ ² ¡·³¸ °Ì²Î Ïº¾°Ì°Ë¼Ç¢� ¤¢�� ½£ ÇÈ «¢££ª É̈�« ­À¯ÀÌË ± Ä©�ª¡½��« �½«¡¢©¡Í�«©Å� ¢ª¿ ²°³°µ³°µ ²́ ¶®À°Ì°À ¡·³¸ °Ì°¯ÎÁ Ïº¾°Ì°²¼ÏÎ Ð ½̈¾Ñ ¬­®¯°°ÎÒ ÁÏÎ ²°³²Ó³°µ °¶°°µÌ² ©¿¢�£ °Ì²Î º »̈°Ì²¼ÏÎ ¡�½£©¤�« ½� ²°³²Ó³°µ °¶°°Ë²Ì° � °Ì² º »̈°Ì²Í�£¢«©�È §¢ �̈�¤½¾ �̈ÐÔÕ¬Ñ Ö²µ°� ¬­Ë¯®°� ²°³²°³°µ ²̄ ¶̄ À²²Â° ¡·³¸ Ë° º »̈²°Í�£¢«©�È Çª¿±§¢ �̈�¤½¾ �̈ ÐÔ¬¬ÑÖ²°¯� ¬­Ë¯®°Õ ²°³²À³°µ ²Ë ¶̄ ÂÀ¯°° ¡·³¸ ®°° ½¾¡²°°¼
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��������� ��� ������ ������ ����� ������� ������������������ ¡�¢£ ¤�¥¦ §�¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤³®´ µ°¶µ·¶°¸ µ̄ ¹̄ ¸ �¡£º¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤ µ°¶¯µ¶°¸ µ̧ ¹̄ ¯ »¼­º��������� ��� ������ ������ ����� ������� ��������������®¥©¡ª­ ½�¡ª¾­ ¢­ §�½ª¿À¢�¿ÀÁ Â¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·µ±µÅ À ¶Æ °±̄ ¥¡�¶¡¥Ç°±°È½�© ¢À��¾Á Â ¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·°±°°µÅ À ¶Æ °±°°¯É ¥�Ê°±°°°·½�©¢À��¾Á ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µÅ¶°¸ ¯°¹ËµÀ ¶Æ °±°µÌ ¥�Ê°±°°¯½�­¥�¢£Á Â ¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·°±°¯Èµ À ¶Æ °±°°µ ¥�Ê°±°°°Ë½�­¥�¢£Á ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µÅ¶°¸ ¯°¹Ëµ°±°·¸ À ¶Æ °±°°Ë ¥�Ê°±°°ÈÉ¡�¢¿ÀÁ Â ¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·°±·¸Å À ¶Æ °±°¯ ¥¡�¶¡¥Ç°±°°ÈÉ¥�¾ ªª¢¿ÀÁ Â ¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·À ¶Æ °±°µÌ ¥¡�¶¡¥Ç°±°°¯²¡ÂÀ¢¿ÀÁ Â ¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·°±°°°· À ¶Æ °±°°°ËÉ ¥�Ê°±°°°µ²¡ÂÀ¢¿ÀÁ ©�©¡ ª ®¯°° ±̧ �²¤³®´ µ°¶µÅ¶°¸ ¯°¹Ëµ°±°°È· À ¶Æ °±°°È ¥�Ê°±°°°Ë²Ç��À¢¿ÀÁ ©�©¡ª ®¯°°±Ä �²¤ µ°¶¯È¶°¸ µµ¹·¸°±µ° À ¶Æ °±µÉ ¡¥Ç°±°¯²�¦¦¥�Á Â ¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·À ¶Æ °±°ËÌ ¥¡�¶¡¥Ç°±°µ����Á Â ¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·°±µ° À ¶Æ °±°Ë ¥¡�¶¡¥Ç°±°¯Æ¥¡ÂÁ Â¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·°±°°¯Å À ¶Æ °±°°°Ë ¥�Ê°±°°°µÆ¥¡ÂÁ ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µÅ¶°¸ ¯°¹Ëµ°±°Í¯Ë À ¶Æ °±°°È ¥�Ê°±°°°Ë®¡� ¡�¥­¥Á Â ¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·°±Å·Ë À ¶Æ °±°È ¥¡�¶¡¥Ç°±°°Ë®¥�£¿�¾ Á Â ¢­­�ªÃ¥Â ®¯·Ë±µ ²Î½½ µ°¶È°¶°¸ µ̄ ¹̄ ÄÀ ¶Æ °±°°µÌ ¦À£°±°°°¯®¥�£¿�¾ Á ©�©¡ ª ®¯·Ë±µ ²Î½½ µ°¶¯Ä¶°¸ µ̄ ¹ÈËÀ ¶Æ °±°°µÌ ¦À£°±°°°¯®�ª¾ÏÂ¥�¿ÀÁ Â¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·À ¶Æ °±°ËÌ ¥¡�¶¡¥Ç°±°µÐ¢£Ñ¥ªÁ Â ¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·°±°°È· À ¶Æ °±°°È ¥�Ê°±°°°Å¤�©¡­­ ¢¿ÀÁ Â¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·Í±̧ À ¶Æ ¯ ¥¡�¶¡¥Ç°±È´¥ª¥�¢¿ÀÁ Â¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·°±°°°¯ À ¶Æ °±°°°ËÉ ¥�Ê°±°°°µ´¥ª¥�¢¿ÀÁ ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µÅ¶°¸ ¯°¹Ëµ°±°°¯¯ À ¶Æ °±°°ÈÉ ¥�Ê°±°°°Ë´¢ªÃ¥�Á Â ¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·À ¶Æ °±°ÈÌ ¥¡�¶¡¥Ç°±°µº¨Ç¡ªª¢¿ÀÁ Â¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·À ¶Æ °±°°°ËÌ ¥�Ê°±°°°µ¨Ç¡ªª¢¿ÀÁ ©�©¡ª ®¯°° ±̧ �²¤³®´ µ°¶µÅ¶°¸ ¯°¹Ëµ°±°°¯· À ¶Æ °±°°ÈÉ ¥�Ê°±°°°ËÌ�¡�¢¿ÀÁ Â ¢­­�ªÃ¥Â ®¯°°±̧ �²¤³®´ µ°¶¯µ¶°¸ ¸¹È·°±°°°¯ À ¶Æ °±°°°ËÉ ¥�Ê°±°°°µÎ¡�¡Â¢¿ÀÁ Â ¢­­�ªÃ¥Â ®¯°°±Ä �²¤ µ°¶¯µ¶°¸ µÄ¹̄ ·°±°µÍ À ¶Æ °±°ÈÉ ¥¡�¶¡¥Ç°±°°ËÒ¢�£Á ©�©¡ ª ®¯°° ±̧ �²¤³®´ µ°¶µÅ¶°¸ ¯°¹Ëµ°±·° À ¶Æ °±°Ë ¥�Ê°±°µ
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��� ������|� }~�~��~� �~�~~
��� ;�8����|� }~�~��~�

��������� ��� ������ ������ ����� ������� ����������������� � �¡¢£� ¤¥ ¦�§¨©ª¤¢«� ¬­®¯°°§±� ²°³ ²́ ³°µ ²²¶®·¡¸³¹ ¯º » ¼̈²½¹¾¿ §¢ �̈ ¤¾� ¢ªÀ ¬­ Á°Á° Â ²°³°´³°µ ²°¶̄ ² ¾¿¡½¹¾¿ §¢ �̈ ¤¾� ¢ªÀ ÃÄÅ¢«¢¼ ¢Å¾� ¢ªÀ ¬­ Á°Á° Â ²°³²·³°µ ²Æ¶°Æ Ç¾ ½È¢� ¤¾�� ¾£ ÈÉ «¢££ª Ê̈�« �¾ Å̈©¾̈� ¢ªÀ¶ ÈËÁÈËÆ ¡¢À©£ ÈËÆ ²²³°Ì³°µ °¶°°°Í·® ¡¸³¹ °Í² Å¾ Å̈°Í°ÆÈ¢� ¤¾��³È¢� ¤¢�� ¾£ ÈÉ«¢££ª Ê̈�« ­Á¯ÁÍÆ ± Ä©�ª¡¾��« �¾«¡¢©¡Î�«©Å� ¢ªÀ ²°³°µ³°µ ²́ ¶®®°Í·´ ¡¸³¹ °Í² Ï»¿°Í°ÆÈ¢� ¤¢�� ¾£ ÈÉ «¢££ª Ê̈�« ­Á¯ÁÍÆ ± Ä©�ª¡¾��« �¾«¡¢©¡Î�«©Å� ¢ªÀ ²°³°µ³°µ ²́ ¶®®°Í°¯ ¡¸³¹ °Í°¯ Ï»¿°Í°²½ÏÐ Ñ ¾̈¿Ò ¬­®¯°°ÐÓ ÂÏÐ ²°³²Ì³°µ °¶°°µÍÆ ©À¢�£ °Í²Ð » ¼̈°Í²½ÏÐ ¡�¾£©¤�« ¾� ²°³²Ì³°µ °¶°°ÆÆÍ° � °Í² » ¼̈°Í²Î�£¢«©�É §¢ �̈�¤¾¿ �̈ÑÔÕ¬Ò Ö²µ°� ¬­Æ¯®°� ²°³²°³°µ ²̄ ¶̄ ®²ÁÆ° ¡¸³¹ Æ° » ¼̈²°Î�£¢«©�É ÈªÀ±§¢ �̈�¤¾¿ �̈ ÑÔ¬¬ÒÖ²°¯� ¬­Æ¯®°Õ ²°³²Á³°µ ²Æ ¶̄ µ²µ°° ¡¸³¹ ®°° ¾¿¡²°°½

Î×ØÙÈÍ°ÆÍ°ÌÍ°¯Í°² Ú ÛUX[`X VXÜXV ZP ÝÞ[UT ÜTXV ßX̂ PVZ` ÜPV àXZ[TU`á
Page 6 of 31



ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.
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