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(MS/MSD/DUP) associated with preparation batch 280-671556.The laboratory control sample (LCS) was performed in
duplicate (LCSD) to provide precision data for this batch. FWGW-IDW-WW-10152024 (280-198178-1)

The Tetrachloro-m-xylene surrogate recovery for the following samples in preparation batch 280-671556 and
analytical batch 280-671740 was outside acceptance limits (high biased) on the primary column: (MB 280-671556/1-
A). The recovery is within acceptance criteria on the secondary column, therefore data is being reported from the
secondary column.

Method 8081B - Organochlorine Pesticides (GC) - TCLP
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for Organochlorine Pesticides (GC) - TCLP. The
sample was leached on 10/21/2024, prepared on 10/24/2024 and analyzed on 10/25/2024.

Tetrachloro-m-xylene surrogate recovery for the following samples was outside acceptance limits (high biased) on the
primary column : FWGW-IDW-WW-10152024 (280-198178-1), (LB 280-671879/1-D), (LCS 280-671879/4-B) and
(LCSD 280-671879/5-B). The recovery is within acceptance criteria on the secondary column, therefore data is being
reported from the secondary column.

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate
(MS/MSD/DUP) associated with preparation batch 280-671879 and 280-672317. The laboratory control sample (LCS)
was performed in duplicate (LCSD) to provide precision data for this batch. FWGW-IDW-WW-10152024
(280-198178-1)

Method 8321A Herb - Herbicides (LC/MS) - TCLP
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for Herbicides (LC/MS) - TCLP. The sample was
leached on 10/21/2024 and analyzed on 10/23/2024.

Method 6010D - Metals (ICP) - TCLP
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for Metals (ICP) - TCLP. The sample was
leached on 10/21/2024, prepared on 10/22/2024 and analyzed on 10/24/2024.

Method 7470A - Mercury (CVAA) - TCLP
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for Mercury (CVAA) - TCLP. The sample was
leached on 10/21/2024, prepared on 10/23/2024 and analyzed on 10/24/2024.

Method 1010A - Ignitability, Pensky- Martens Closed- Cup Method
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for Ignitability, Pensky-Martens Closed-Cup
Method. The sample was analyzed on 11/1/2024.

The following sample is not associated with a duplicate as none of the samples in the batch had a detectable
flashpoint, or the sample volume provided was too low for a duplicate to be run.FWGW-IDW-WW-10152024
(280-198178-1)

Method 9012B - Cyanide, Total and/or Amenable
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for Cyanide, Total and/or Amenable. The sample
was analyzed on 10/24/2024.

Method EPA 9034 - Sulfide, Acid soluble and Insoluble (Titrimetric)
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for Sulfide, Acid soluble and Insoluble
(Titrimetric). The sample was prepared and analyzed on 10/22/2024.

Method 9040C - pH
Sample FWGW-IDW-WW-10152024 (280-198178-1) was analyzed for pH. The sample was analyzed on 10/18/2024.
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5/575H'Y'K'O#%EW!XE#$*! FG=(5/5533
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5/575Z#[I.E!*;*#%EI$# FG=(5/55KJ
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7/5: L673H3 MG=(5/7H
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0<=JI#LMI):<U& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'EFA*CP
K:)%)%&HM!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'EFA*RA
E^ED?<LMI):)&HM&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'EFR*CX
4)U)%&HM!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'PFR*EB
.&HMJI#H&:HD"9HJI#&HM&: 2>><[=#W&!\ 2]A( EC-AF-AP#AC'EFR*QC
L<>DE^AD?<LMI):)&HM&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ACP*RX
A^AD?<LMI):)S:)S!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ACP*RQ
E^E^ED5:<LMI):)&HM!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ACP*GR
,!:")=#H&H:!LMI):<U& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ACP*BX
E^AD?<LMI):)&HM!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ACX*CR
=D_&SH!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ACX*EG
5:<LMI):)&HM&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AEX*PB
E^AD?<LMI):)S:)S!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AEX*QF
H:!=>DE^RD?<LMI):)S:)S&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AEQ*GC
,MI):)U<":)%)%&HM!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AEG*AE
ED,MI):)M&`!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AEG*GA
E^E^E^AD5&H:!LMI):)&HM!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AAG*BA
/HJ:&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AAB*RP
E^E^A^AD5&H:!LMI):)&HM!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AAB*FX
E^A^RD5:<LMI):)S:)S!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AAF*CE
$DW:)SJI"&=T&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AAF*CG
AD,MI):)H)I9&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AAF*EX
>&LDK9HJI"&=T&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ARF*GX
E^PD?<LMI):)"&=T&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'ARF*FF
E^AD?<LMI):)"&=T&=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AREC*RX
E^AD?<":)%)DRD,MI):)S:)S!=& 2>><[=#W&!\ 2]A( EC-AF-AP#AC'AREE*ER
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,MI):U!=&#YH&LM=<L!IZ#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XGQ*PQ
5&LM=<L!I#,MI):U!=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XGQ*PQ
,MI):U!=&#YH&LM=<L!IZ#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XGG*AG
5&LM=<L!I#,MI):U!=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XGG*AG
,MI):U!=&#YH&LM=<L!IZ#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XGG*RG
5&LM=<L!I#,MI):U!=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XGG*RG
,MI):U!=&#YH&LM=<L!IZ#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XGB*EF
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,MI):U!=&#YH&LM=<L!IZ 3=>S&L<;<&U
5&LM=<L!I#,MI):U!=& 3=>S&L<;<&U
,MI):U!=&#YH&LM=<L!IZ#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBX*BQ
5&LM=<L!I#,MI):U!=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBX*BQ
,MI):U!=&#YH&LM=<L!IZ#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBQ*PQ
5&LM=<L!I#,MI):U!=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBQ*PQ
,MI):U!=&#YH&LM=<L!IZ#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBG*AG
5&LM=<L!I#,MI):U!=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBG*AG
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BCBEK

11/4/2024
4:32:27 PM

Page 44 of 2611



 !"#$!%&' ()"#$)*'

W6/54,4?6/#.2$32 #4$56+72541$#/3..278

69:);<=>#?&=@&: ABCDEFBEGBDE

/?+#$)*'

4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QQQGPP

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?R#ABCDQQQGPP-G#4,

UCFCFCCG*?CF-EC-AP#CA'XG +,#,)I9%=' 754DRX><I%> 4?' C*RAY%%Z

,MI):U!=&#YH&LM=<L!IZ 3=>S&L<;<&U
5&LM=<L!I#,MI):U!=& 3=>S&L<;<&U
,MI):U!=&#YH&LM=<L!IZ#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBP*FG
5&LM=<L!I#,MI):U!=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBP*FG
,MI):U!=&#YH&LM=<L!IZ#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBX*PX
5&LM=<L!I#,MI):U!=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBX*PX
,MI):U!=&#YH&LM=<L!IZ#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBQ*CP
5&LM=<L!I#,MI):U!=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBQ*CP
,MI):U!=&#YH&LM=<L!IZ#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBQ*EX
5&LM=<L!I#,MI):U!=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XBQ*EX
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5&LM=<L!I#,MI):U!=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFG*AG
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.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?E#ABCDQQQGPP-F#4,

UCFCFCCF*?CF-EC-AP#CR'RP +,#,)I9%=' 754DO K 4?' C*RAY%%Z

,MI):U!=&#YH&LM=<L!IZ#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFG*AG
5&LM=<L!I#,MI):U!=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFG*AG
,MI):U!=&#YH&LM=<L!IZ#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFG*RG
5&LM=<L!I#,MI):U!=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFG*RG
,MI):U!=&#YH&LM=<L!IZ#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFB*EF
5&LM=<L!I#,MI):U!=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFB*EF

BCBEK

11/4/2024
4:32:27 PM

Page 46 of 2611



 !"#$!%&' ()"#$)*'

W6/54,4?6/#.2$32 #4$56+72541$#/3..278
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/?+#$)*'

4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QQQGPP

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?E#ABCDQQQGPP-F#4,

UCFCFCCF*?CF-EC-AP#CR'RP +,#,)I9%=' 754DRX><I%> 4?' C*RAY%%Z

,MI):U!=&#YH&LM=<L!IZ 3=>S&L<;<&U
5&LM=<L!I#,MI):U!=& 3=>S&L<;<&U
,MI):U!=&#YH&LM=<L!IZ#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFP*FG
5&LM=<L!I#,MI):U!=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFP*FG
,MI):U!=&#YH&LM=<L!IZ#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFX*PQ
5&LM=<L!I#,MI):U!=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFX*PQ
,MI):U!=&#YH&LM=<L!IZ#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFQ*CP
5&LM=<L!I#,MI):U!=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFQ*CP
,MI):U!=&#YH&LM=<L!IZ#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFQ*EX
5&LM=<L!I#,MI):U!=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFQ*EX
,MI):U!=&#YH&LM=<L!IZ#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFG*EB
5&LM=<L!I#,MI):U!=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EC-AP#ER'XFG*EB
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/?+#$)*'

4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QQQFRE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?G#ABCDQQQFRE-P#4,

CFECCCP*?CF-EC-AP#EQ'PR +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*GG
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAF*PE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?Q#ABCDQQQFRE-X#4,

CFECCCX*?CF-EC-AP#EG'CE +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*GG
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAF*PE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

4,4/#ABCDQQQFRE-Q

CFECCCQ*?CF-EC-AP#EG'AC +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*GQ
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAF*PE
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/?+#$)*'

4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QQQFRE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

4,4/#ABCDQQQFRE-Q

CFECCCQ*?CF-EC-AP#EG'AC +,#,)I9%=' 754DRX><I%> 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAQ*XR
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAQ*FE
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*EG
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*FG
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*RC

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?P#ABCDQQQFRE-G#4,

CFECCCG*?CF-EC-AP#EG'RB +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAG*GG
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PAF*PE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?R#ABCDQQQFRE-B#4,

CFECCCB*?CF-EC-AP#EG'XG +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRG*GQ
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRF*PE
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4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QQQFRE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?A#ABCDQQQFRE-F#4,

CFECCCF*?CF-EC-AP#EB'EQ +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRG*GQ
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRF*PE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

/5?E#ABCDQQQFRE-EC#4,

CFECCEC*?CF-EC-AP#EB'RP +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRG*GQ
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRB*EF
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PRF*PE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

4,0#ABCDQQQFRE-EE

CFECCEE*?CF-EC-AP#EB'XR +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBG*GQ
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBB*EF
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBB*PA
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBF*PE
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4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QQQFRE

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

4,0#ABCDQQQFRE-EE

CFECCEE*?CF-EC-AP#EB'XR +,#,)I9%=' 754DRX><I%> 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBQ*XR
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBQ*FE
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBG*EG
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBG*FG
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] CF-EE-AP#CB'PBB*RC
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/?+#$)*'

4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QGAPGX

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

,,0#ABCDQGAPGX-X

ECAXCCX*?EC-AX-AP#EP'AR +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AGG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AGG*GQ
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AGB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AGB*PE
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AGF*PC

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

 ,/#ABCDQGEBGF-PDK

ECAXCEC*?EC-AX-AP#EX'XQ +,#,)I9%=' 754DO K 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFG*EG
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFG*GQ
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFB*EB
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFB*PE
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFF*PC

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

 ,/?#ABCDQGEBGF-XDK

ECAXCEE*?EC-AX-AP#EQ'EX +,#,)I9%=' 754DRX><I%> 4?' C*RAY%%Z

5)`!SM&=& 3=>S&L<;<&U
5)`!SM&=&#W&!\#E K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFQ*XR
5)`!SM&=&#W&!\#A K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFQ*FE
5)`!SM&=&#W&!\#R K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFG*EG
5)`!SM&=&#W&!\#P K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFG*FQ
5)`!SM&=&#W&!\#X K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#CF'AFB*AF
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/?+#$)*'

4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QGAPGX

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

ABCDEFBEGBDE Vc+cD4?cDccDECEXACAP

ECAXCEA*?EC-AX-AP#EQ'RP +,#,)I9%=' 754DO K 4?' C*RAY%%Z

,MI):U!=&#YH&LM=<L!IZ 3=>S&L<;<&U
[!%%!DK_,#Y <=U!=&Z K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#EC'EGX*PB
,MI):U!=&#YH&LM=<L!IZ#W&!\#E 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#A 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#R 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#P 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#X 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6

.2$32 #4$56+72541$
?2562$2 8/5762/1$

ABCDEFBEGBDE Vc+cD4?cDccDECEXACAP

ECAXCEA*?EC-AX-AP#EQ'RP +,#,)I9%=' 754DRX><I%> 4?' C*RAY%%Z

,MI):U!=&#YH&LM=<L!IZ 3=>S&L<;<&U
[!%%!DK_,#Y <=U!=&Z K!>&I<=&#/%))HM<=[ 2WQ] EC-AB-AP#EC'EQP*BP
,MI):U!=&#YH&LM=<L!IZ#W&!\#E 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#A 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#R 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#P 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
,MI):U!=&#YH&LM=<L!IZ#W&!\#X 4=@!I<U#,)%S)9=U#4? 2WQ] EC-AB-AP#CF'AF
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/?+#$)*'

4=>H:9%&=H#4?' 2=!IJ><>#K!HLM#$9%"&:'/+,N, QGAPGX

 !"#/!%SI&#4?' ,I<&=H#/!%SI&#4?'

?!H&#2=!IJT&U'  !"#V<I&#4?'

,1.W13$?#$2.6 7656$541$
54.6
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898;"( 2CJ,R999UZ WYW\:DDD ;999&BFV1*7U&1* ;76U&>*9ZV9WV7U 9<V9WV7W6898;"('/K,G]R999[Z Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

WYW\:DD! ;999&BFV1*
WYW\:DD% ;999&BFV1*
"KL?AB ;999&BFV1*
/KIS/:(Q' ;999&BFV1*
02G/:(Q' ;999&BFV1*
OAC:'SK5?L/B2 ;999&BFV1*
L2KG/:(Q' ;999&BFV1*
DA2KL?AB ;999&BFV1*
!BL5C>K@/B&) ;999&BFV1*
!BL5C>K@/B&)) ;999&BFV1*
!BL5C>K@/B&C>K@/G2 ;999&BFV1*
!BL?AB ;999&BFV1*
!BL?AB&/KL2SPL2 ;999&BFV1*
!BL?AB&]2G5B2 ;999&BFV1*
F/11/:(Q'&^*ABL/B2_ ;999&BFV1*
Q2IG/OSK5? ;999&BFV1*
Q2IG/OSK5?&2I5HAL2 ;999&BFV1*
.2GS5HPOSK5? ;999&BFV1*
G?/BC:'SK5?L/B2 ;999&BFV1*
Q2H/OSK5?502BT2B2 ;999&BFV1*898;Q'(,G]J,R999Z= 7U9&>*
D'(&D2O/OSK5?50AIS2BPK ;999&BFV1*J2CGVJ'(CG5O]R999[U ;7U&>*
%2G?/OSK5?5:1:HPK2B2 ;999&BFV1*

;9VZ;V78 ^J>?OS/C2L& 2/F2BG_ WYW\:DDD 7999&>FV1* 2CG2]Y&*5G&"97;78U<66898;"( 2CJ,R999UZ
WYW\:DD! 7999&>FV1*
WYW\:DD% 7999&>FV1*
"KL?AB 7999&>FV1*
/KIS/:(Q' 7999&>FV1*
02G/:(Q' 7999&>FV1*
OAC:'SK5?L/B2 7999&>FV1*
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L2KG/:(Q' 7999&>FV1*
DA2KL?AB 7999&>FV1*
!BL5C>K@/B&) 7999&>FV1*
!BL5C>K@/B&)) 7999&>FV1*
!BL5C>K@/B&C>K@/G2 7999&>FV1*
!BL?AB 7999&>FV1*
!BL?AB&/KL2SPL2 7999&>FV1*
!BL?AB&]2G5B2 7999&>FV1*
F/11/:(Q'&^*ABL/B2_ 7999&>FV1*
Q2IG/OSK5? 7999&>FV1*
Q2IG/OSK5?&2I5HAL2 7999&>FV1*
.2GS5HPOSK5? 7999&>FV1*
G?/BC:'SK5?L/B2 7999&>FV1*

9ZV;UVZ7 ^J>?OS/C2L& 2/F2BG_ Q2H/OSK5?502BT2B2 ;99&>FV1*"OO>CG/BL/?LY&)BO6Y&*5G&7779Z;77<66898;Q'(,G]J,R999Z=
98VZ;VZ9 ^J>?OS/C2L& 2/F2BG_ D'(&D2O/OSK5?50AIS2BPK 799&>FV1* 2CG2]Y&*5G&"97;;7Z;66J2CGVJ'(CG5O]R999[U

%2G?/OSK5?5:1:HPK2B2 799&>FV1*
898;%5H,,R9998[ %5H/IS2B2 79&>FV1*;99&1* ;&1*97V;ZV7U 98V;ZV7W ! "A=B2C<DED'!!!(, "'!%`$!Y&*5G&

"O2G5B2R99;9;W
%5H/IS2B2&J2/]&; 79&>FV1*
%5H/IS2B2&J2/]&7 79&>FV1*
%5H/IS2B2&J2/]&Z 79&>FV1*
%5H/IS2B2&J2/]&W 79&>FV1*
%5H/IS2B2&J2/]&U 79&>FV1*
%5H/IS2B2 79&>FV1*898;%5H,,R9998= ;&1*
%5H/IS2B2&J2/]&; 79&>FV1*
%5H/IS2B2&J2/]&7 79&>FV1*
%5H/IS2B2&J2/]&Z 79&>FV1*
%5H/IS2B2&J2/]&W 79&>FV1*
%5H/IS2B2&J2/]&U 79&>FV1*

9ZV9<VZZ ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2 ;999&>FV1*"OO>CG/BL/?LY&)BO6Y&*5G&77Z9Z;9=;6898;%5H,,R9998[
%5H/IS2B2&J2/]&; ;999&>FV1*
%5H/IS2B2&J2/]&7 ;999&>FV1*
%5H/IS2B2&J2/]&Z ;999&>FV1*
%5H/IS2B2&J2/]&W ;999&>FV1*
%5H/IS2B2&J2/]&U ;999&>FV1*

9ZV9<VZZ ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2 ;999&>FV1*"OO>CG/BL/?LY&)BO6Y&*5G&77Z9Z;9=;6898;%5H,,R9998=
%5H/IS2B2&J2/]&; ;999&>FV1*
%5H/IS2B2&J2/]&7 ;999&>FV1*
%5H/IS2B2&J2/]&Z ;999&>FV1*
%5H/IS2B2&J2/]&W ;999&>FV1*
%5H/IS2B2&J2/]&U ;999&>FV1*

898;%5HJ,R999U9 %5H/IS2B2&J2/]&; 7999&BFV1*;99&1* W9&>*9ZV;9V7U 9<V;9V7W ! "AFG%%;$)'!!!7 Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 7999&BFV1*
%5H/IS2B2&J2/]&Z 7999&BFV1*
%5H/IS2B2&J2/]&W 7999&BFV1*
%5H/IS2B2&J2/]&U 7999&BFV1*
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98VZ;V78 ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2&J2/]&; U999&>FV1* 2CG2]Y&*5G&"97;;<=U6898;%5HJ,R999U9
%5H/IS2B2&J2/]&7 U999&>FV1*
%5H/IS2B2&J2/]&Z U999&>FV1*
%5H/IS2B2&J2/]&W U999&>FV1*
%5H/IS2B2&J2/]&U U999&>FV1*

9ZV;9V7U 9<V;9V7W ;99&1* 898;%5HJ,R999U9 W9&>* %5H/IS2B2 7999&BFV1* ! "AFG%%;$)'!!!7 Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

98VZ;V78 ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2 U999&>FV1* 2CG2]Y&*5G&"97;;<=U6898;%5HJ,R999U9
;7V9=V7W 9[V9=V7W ;9&1* 898;%5H,,R999U8 ;9&>* %5H/IS2B2 ;999&BFV1* ! "A=B8%;$7'!!!, Q2H/B2Y&*5G&79ZW[W
9=V7<VZ; ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2 ;999&>FV1*"OO>CG/BL/?LY&)BO6Y&*5G&77;9=;UZ=6898;%5H,,R999U8

898;%5H*[R999WW %5H/IS2B2&J2/]&; 799&BFV1*;9&1* 799&>*;7V9=V7W 9[V9=V7W ! "A=B$"'!!!77 Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 799&BFV1*
%5H/IS2B2&J2/]&Z 799&BFV1*
%5H/IS2B2&J2/]&W 799&BFV1*
%5H/IS2B2&J2/]&U 799&BFV1*

898;%5HJ,R999W= %5H/IS2B2&J2/]&; ;9999&BFV1*;9&1* 79&>*;7V9=V7W 9[V9=V7W6898;%5H*[R999WW Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 ;9999&BFV1*
%5H/IS2B2&J2/]&Z ;9999&BFV1*
%5H/IS2B2&J2/]&W ;9999&BFV1*
%5H/IS2B2&J2/]&U ;9999&BFV1*

;9VZ;V7= ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2&J2/]&; U999&>FV1* 2CG2]Y&*5G&"9;<<<8966898;%5HJ,R999W=
%5H/IS2B2&J2/]&7 U999&>FV1*
%5H/IS2B2&J2/]&Z U999&>FV1*
%5H/IS2B2&J2/]&W U999&>FV1*
%5H/IS2B2&J2/]&U U999&>FV1*

898;%5H*[R999WW %5H/IS2B2&J2/]&; U99&BFV1*;9&1* U99&>*;7V9=V7W 9[V9=V7W ! "A=B$,'!!!7) Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 U99&BFV1*
%5H/IS2B2&J2/]&Z U99&BFV1*
%5H/IS2B2&J2/]&W U99&BFV1*
%5H/IS2B2&J2/]&U U99&BFV1*

898;%5HJ,R999W= %5H/IS2B2&J2/]&; ;9999&BFV1*;9&1* 79&>*;7V9=V7W 9[V9=V7W6898;%5H*[R999WW Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 ;9999&BFV1*
%5H/IS2B2&J2/]&Z ;9999&BFV1*
%5H/IS2B2&J2/]&W ;9999&BFV1*
%5H/IS2B2&J2/]&U ;9999&BFV1*

;9VZ;V7= ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2&J2/]&; U999&>FV1* 2CG2]Y&*5G&"9;<<<8966898;%5HJ,R999W=
%5H/IS2B2&J2/]&7 U999&>FV1*
%5H/IS2B2&J2/]&Z U999&>FV1*
%5H/IS2B2&J2/]&W U999&>FV1*
%5H/IS2B2&J2/]&U U999&>FV1*

898;%5H*[R999WW %5H/IS2B2&J2/]&; ;999&BFV1*;9&1* ;&1*;7V9=V7W 9[V9=V7W ! "A=B$7'!!!77 Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 ;999&BFV1*
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%5H/IS2B2&J2/]&Z ;999&BFV1*
%5H/IS2B2&J2/]&W ;999&BFV1*
%5H/IS2B2&J2/]&U ;999&BFV1*
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Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 ;9999&BFV1*
%5H/IS2B2&J2/]&Z ;9999&BFV1*
%5H/IS2B2&J2/]&W ;9999&BFV1*
%5H/IS2B2&J2/]&U ;9999&BFV1*

;9VZ;V7= ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2&J2/]&; U999&>FV1* 2CG2]Y&*5G&"9;<<<8966898;%5HJ,R999W=
%5H/IS2B2&J2/]&7 U999&>FV1*
%5H/IS2B2&J2/]&Z U999&>FV1*
%5H/IS2B2&J2/]&W U999&>FV1*
%5H/IS2B2&J2/]&U U999&>FV1*

898;%5H*[R999WW %5H/IS2B2&J2/]&; U999&BFV1*;9&1* U&1*;7V9=V7W 9[V9=V7W ! "A=B$9'!!!79 Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 U999&BFV1*
%5H/IS2B2&J2/]&Z U999&BFV1*
%5H/IS2B2&J2/]&W U999&BFV1*
%5H/IS2B2&J2/]&U U999&BFV1*

898;%5HJ,R999W= %5H/IS2B2&J2/]&; ;9999&BFV1*;9&1* 79&>*;7V9=V7W 9[V9=V7W6898;%5H*[R999WW Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 ;9999&BFV1*
%5H/IS2B2&J2/]&Z ;9999&BFV1*
%5H/IS2B2&J2/]&W ;9999&BFV1*
%5H/IS2B2&J2/]&U ;9999&BFV1*

;9VZ;V7= ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2&J2/]&; U999&>FV1* 2CG2]Y&*5G&"9;<<<8966898;%5HJ,R999W=
%5H/IS2B2&J2/]&7 U999&>FV1*
%5H/IS2B2&J2/]&Z U999&>FV1*
%5H/IS2B2&J2/]&W U999&>FV1*
%5H/IS2B2&J2/]&U U999&>FV1*

898;%5HJ,R999W= %5H/IS2B2&J2/]&; ;9999&BFV1*;9&1* 79&>*;7V9=V7W 9[V9=V7W ! "A=B$/'!!!)) Q2H/B2Y&*5G&
Q2H/B2R'POKR999=8

%5H/IS2B2&J2/]&7 ;9999&BFV1*
%5H/IS2B2&J2/]&Z ;9999&BFV1*
%5H/IS2B2&J2/]&W ;9999&BFV1*
%5H/IS2B2&J2/]&U ;9999&BFV1*

;9VZ;V7= ^J>?OS/C2L& 2/F2BG_ %5H/IS2B2&J2/]&; U999&>FV1* 2CG2]Y&*5G&"9;<<<896898;%5HJ,R999W=
%5H/IS2B2&J2/]&7 U999&>FV1*
%5H/IS2B2&J2/]&Z U999&>FV1*
%5H/IS2B2&J2/]&W U999&>FV1*
%5H/IS2B2&J2/]&U U999&>FV1*

" R;[[9R !,R999;< ;7[9& 2C&; 7&>FV1*U99&1* ;&1*97V97V7U 98V97V7W ! ,#$%&'!!!(, "'!%`$!Y&*5G&
"O2G5B2R9;9;W

;7[9& 2C&7 7&>FV1*
;7[9& 2C&Z 7&>FV1*
J'(:;9;[ 7&>FV1*

11/4/2024
4:32:27 PM

Page 84 of 2611



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

*/0&$/123 450&$563 789:;<8;=8:;!>?5@ABC&D2BE2?

,D#&$563

 2/F2BG&)D
!HI

D/G2 D/G2
J?2I DAK>G/BG

-C2L

 2/F2BG
MAB/K

N5K>12

J/?2BG& 2/F2BG

 2/F2BG&)D
N5K>12
"LL2L '5BO2BG?/GA5B"B/KPG2

J'(:;9;[&J2/]&; 7&>FV1*
J'(:;9;[&J2/]&7 7&>FV1*
J'(:;9;[&J2/]&Z 7&>FV1*
J'(:;9;[&J2/]&W 7&>FV1*
J'(:;9;[&J2/]&U 7&>FV1*
J'(:;7[9 7&>FV1*
J'(:;7[9&J2/]&; 7&>FV1*
J'(:;7[9&J2/]&7 7&>FV1*
J'(:;7[9&J2/]&Z 7&>FV1*
J'(:;7[9&J2/]&W 7&>FV1*
J'(:;7[9&J2/]&U 7&>FV1*

98V97V7U ^J>?OS/C2L& 2/F2BG_ ;7[9& 2C&; ;999&>FV1* !,%!aY&*5G&"9;8[WUU6" R;[[9R !,R999;<
;7[9& 2C&7 ;999&>FV1*
;7[9& 2C&Z ;999&>FV1*
J'(:;9;[ ;999&>FV1*
J'(:;9;[&J2/]&; ;999&>FV1*
J'(:;9;[&J2/]&7 ;999&>FV1*
J'(:;9;[&J2/]&Z ;999&>FV1*
J'(:;9;[&J2/]&W ;999&>FV1*
J'(:;9;[&J2/]&U ;999&>FV1*
J'(:;7[9 ;999&>FV1*
J'(:;7[9&J2/]&; ;999&>FV1*
J'(:;7[9&J2/]&7 ;999&>FV1*
J'(:;7[9&J2/]&Z ;999&>FV1*
J'(:;7[9&J2/]&W ;999&>FV1*
J'(:;7[9&J2/]&U ;999&>FV1*

U=;<<UR9979; ;Y;\:(AIS2BPK 89&>FV1*U99&1* U&1*;9V98V7U ;9V98V7W ,(!'$%&'62>E'!!!*( JX%&.2GS/B5KY&*5G&
.2GS/B5KJX%R99Z[Z

;Y7YWYU:%2G?/OSK5?502BT2B2 89&>FV1*
;Y7YW:%?AOSK5?502BT2B2 89&>FV1*
;Y7:DAOSK5?502BT2B2 89&>FV1*
;Y7:DAIS2BPKSPL?/TAB2 8968=8&>FV1*
;YZ:DAOSK5?502BT2B2 89&>FV1*
;YZ:DABAG?502BT2B2 89&>FV1*
;YW:DAOSK5?502BT2B2 89&>FV1*
;YW:DA5H/B2 89&>FV1*
;:.2GSPKB/ISGS/K2B2 89&>FV1*
7Y7\:5HP0ACc;:OSK5?5I?5I/B2d 89&>FV1*
7YZYWY[:%2G?/OSK5?5IS2B5K 89&>FV1*
7YWYU:%?AOSK5?5IS2B5K 89&>FV1*
7YWY[:%?AOSK5?5IS2B5K 89&>FV1*
7YW:DAOSK5?5IS2B5K 89&>FV1*
7YW:DA12GSPKIS2B5K 89&>FV1*
7YW:DABAG?5IS2B5K ;[9&>FV1*
7YW:DABAG?5G5K>2B2 89&>FV1*
7Y[:DAOSK5?5IS2B5K 89&>FV1*
7Y[:DABAG?5G5K>2B2 89&>FV1*
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7:$AG?5/BAKAB2 89&>FV1*
7:$AG?5IS2B5K 89&>FV1*
Z&X&W&.2GSPKIS2B5K 89&>FV1*
Z:.2GSPKIS2B5K 89&>FV1*
Z:$AG?5/BAKAB2 89&>FV1*
WY[:DABAG?5:7:12GSPKIS2B5K ;[9&>FV1*
W:(?515IS2BPK&IS2BPK&2GS2? 89&>FV1*
W:'SK5?5:Z:12GSPKIS2B5K 89&>FV1*
W:'SK5?5/BAKAB2 89&>FV1*
W:'SK5?5IS2BPK&IS2BPK&2GS2? 89&>FV1*
W:.2GSPKIS2B5K 89&>FV1*
W:$AG?5/BAKAB2 89&>FV1*
W:$AG?5IS2B5K ;[9&>FV1*
"O2B/ISGS2B2 89&>FV1*
"O2B/ISGSPK2B2 89&>FV1*
"O2G5IS2B5B2 89&>FV1*
"BAKAB2 89&>FV1*
"BGS?/O2B2 89&>FV1*
"T502BT2B2 89&>FV1*
(2BT5c/d/BGS?/O2B2 89&>FV1*
(2BT5c/dIP?2B2 89&>FV1*
(2BT5c0d@K>5?/BGS2B2 89&>FV1*
(2BT5cFYSYAdI2?PK2B2 89&>FV1*
(2BT5c]d@K>5?/BGS2B2 89&>FV1*
(2BTPK&/KO5S5K 89&>FV1*
(AC^7:OSK5?52GS5HP_12GS/B2 89&>FV1*
(AC^7:OSK5?52GSPK_2GS2? 89&>FV1*
(AC^7:2GSPKS2HPK_&ISGS/K/G2 89&>FV1*
(>GPK&02BTPK&ISGS/K/G2 89&>FV1*
'/?0/T5K2 89&>FV1*
'S?PC2B2 89&>FV1*
DA:B:0>GPK&ISGS/K/G2 89&>FV1*
DA:B:5OGPK&ISGS/K/G2 89&>FV1*
DA02BT^/YS_/BGS?/O2B2 89&>FV1*
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.N:U[<=7ZR999;< ;7U9&>* 7:'SK5?52GSPK&EABPK&2GS2? 7U9&>FV1*
9WVZ9V7= ^J>?OS/C2L& 2/F2BG_ (?51512GS/B2 7U99&>FV1* !,%!aY&*5G&"97;9;9[6.N:U[<=776C2OR999;<

'SK5?52GS/B2 7U99&>FV1*
'SK5?512GS/B2 7U99&>FV1*
DAOSK5?5LA@K>5?512GS/B2 7U99&>FV1*
DAOSK5?5@K>5?512GS/B2 7U99&>FV1*
%?AOSK5?5@K>5?512GS/B2 7U99&>FV1*
NABPK&OSK5?AL2 7U99&>FV1*

9[VZ9V7= ^J>?OS/C2L& 2/F2BG_ 7:'SK5?52GSPK&EABPK&2GS2? 7U99&>FV1* !,%!aY&*5G&"97;Z;8;6.N:U[<=7ZR999;<
;;V78V7W ;9V78V7W ;76U&1* .N:U[<=776C2OR99979 ;7U9&>* NABPK&OSK5?AL2 7U9&>FV1*6;WX2U#4'!!"() JX%&.2GS/B5KY&*5G&

!#[Z[:-,
9UVZ;V7= ^J>?OS/C2L& 2/F2BG_ NABPK&OSK5?AL2 7U99&>FV1* !,%!aY&*5G&"97;;U9U6.N:U[<=776C2OR99979

1E:Z97W;R999;W ;YW:DAOSK5?502BT2B2:LW U9&>FV1*U9&1* ;999&>*9ZV9;V7U 98V;UV7WS1W8&'&&'!!! / JX%&.2GS/B5KY&*5G&
!#[Z[:-,

'SK5?502BT2B2:LU U9&>FV1*
MK>5?502BT2B2 U9&>FV1*
;Y7:DAOSK5?52GS/B2:LW&^,>??_ U9&>FV1*.N:U[=[U9R999Z9 ;999&>*
W:(?515@K>5?502BT2B2&^,>??_ U9&>FV1*
DA0?515@K>5?512GS/B2&^,>??_ U9&>FV1*
%5K>2B2:L8&^,>??_ U9&>FV1*
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'SK5?502BT2B2:LU 7U99&>FV1*
MK>5?502BT2B2 7U99&>FV1*

9UVZ;V7[ ^J>?OS/C2L& 2/F2BG_ ;Y7:DAOSK5?52GS/B2:LW&^,>??_ 7U99&>FV1* 2CG2]Y&*5G&"9;=7U8=6.N:U[=[U9R999Z9
W:(?515@K>5?502BT2B2&^,>??_ 7U99&>FV1*
DA0?515@K>5?512GS/B2&^,>??_ 7U99&>FV1*
%5K>2B2:L8&^,>??_ 7U99&>FV1*

.N:U[<=7;6C2OR999;Z 7:(>G/B5B2&^.!a_ W99&>FV1*7U&1* 899&>*;;V7<V7W ;9V7<V7W6;W6DH262>E#4'!!""" JX%&.2GS/B5KY&*5G&
!#:[Z[:-,

;Y;:DAOSK5?52GS2B2 ;99&>FV1*.N:U=;<<76C2OR999;9 ;999&>*
;Y7:DAOSK5?52GS/B2 ;99&>FV1*
(2BT2B2 ;99&>FV1*
'/?05B&G2G?/OSK5?AL2 ;99&>FV1*
'SK5?502BT2B2 ;99&>FV1*
'SK5?5@5?1 ;99&>FV1*
%2G?/OSK5?52GS2B2 ;99&>FV1*
%?AOSK5?52GS2B2 ;99&>FV1*

9WVZ9V7= ^J>?OS/C2L& 2/F2BG_ 7:(>G/B5B2&^.!a_ ;7U99&>FV1* !,%!aY&*5G&"979<8=[6.N:U[<=7;6C2OR999;Z
98VZ;V7U ^J>?OS/C2L& 2/F2BG_ ;Y;:DAOSK5?52GS2B2 7U99&>FV1* !,%!aY&*5G&"9;<U7U76.N:U=;<<76C2OR999;9

;Y7:DAOSK5?52GS/B2 7U99&>FV1*
(2BT2B2 7U99&>FV1*
'/?05B&G2G?/OSK5?AL2 7U99&>FV1*
'SK5?502BT2B2 7U99&>FV1*
'SK5?5@5?1 7U99&>FV1*
%2G?/OSK5?52GS2B2 7U99&>FV1*
%?AOSK5?52GS2B2 7U99&>FV1*

.N:U[8=79R999W< "O?5K2AB <8=6U&>FV1*7U&1* ;7U9&>*;;V;8V7W ;9V77V7W6;W6DH262>E:'!!""( JX%&.2GS/B5KY&*5G&
!#[Z[:-,

7:(>G/B5B2&^.!a_ W99&>FV1*.N:U[<=7;R999;[ 899&>*
7:Q2H/B5B2 W99&>FV1*
W:.2GSPK:7:I2BG/B5B2&^.)(a_ W99&>FV1*
"O2G5B2 W99&>FV1*
NABPK&/O2G/G2 799&>FV1*.N:U[<=7WR999Z8 ;999&>*
'POK5S2H/B5B2 Z999&>FV1*.N:U[<=7=R9997U Z999&>*
;Y;Y;Y7:%2G?/OSK5?52GS/B2 ;99&>FV1*.N:U=;<<7R999;= ;999&>*
;Y;Y;:%?AOSK5?52GS/B2 ;99&>FV1*
;Y;Y7Y7:%2G?/OSK5?52GS/B2 ;99&>FV1*
;Y;Y7:%?AOSK5?5:;Y7Y7:G?A@K>5?
52GS/B2

;99&>FV1*

;Y;Y7:%?AOSK5?52GS/B2 ;99&>FV1*
;Y;:DAOSK5?52GS/B2 ;99&>FV1*
;Y;:DAOSK5?52GS2B2 ;99&>FV1*
;Y;:DAOSK5?5I?5I2B2 ;99&>FV1*
;Y7YZ:%?AOSK5?502BT2B2 ;99&>FV1*
;Y7YZ:%?AOSK5?5I?5I/B2 ;99&>FV1*
;Y7YW:%?AOSK5?502BT2B2 ;99&>FV1*
;Y7YW:%?A12GSPK02BT2B2 ;99&>FV1*
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;Y7:DAOSK5?502BT2B2 ;99&>FV1*
;Y7:DAOSK5?52GS/B2 ;99&>FV1*
;Y7:DAOSK5?5I?5I/B2 ;99&>FV1*
;YZYU:%?A12GSPK02BT2B2 ;99&>FV1*
;YZ:DAOSK5?502BT2B2 ;99&>FV1*
;YZ:DAOSK5?5I?5I/B2 ;99&>FV1*
;YW:DAOSK5?502BT2B2 ;99&>FV1*
;YW:DA5H/B2 7999&>FV1*
7Y7:DAOSK5?5I?5I/B2 ;99&>FV1*
7:'SK5?5G5K>2B2 ;99&>FV1*
7:.2GSPK:7:I?5I/B5K ;999&>FV1*
Z:'SK5?5:;:I?5I2B2 ;99&>FV1*
W:'SK5?5G5K>2B2 ;99&>FV1*
W:)C5I?5IPKG5K>2B2 ;99&>FV1*
"O?PK5BAG?AK2 ;999&>FV1*
(2BT2B2 ;99&>FV1*
(?51502BT2B2 ;99&>FV1*
(?515@5?1 ;99&>FV1*
'/?05B&LAC>K@AL2 ;99&>FV1*
'/?05B&G2G?/OSK5?AL2 ;99&>FV1*
'SK5?502BT2B2 ;99&>FV1*
'SK5?50?51512GS/B2 ;99&>FV1*
'SK5?5LA0?51512GS/B2 ;99&>FV1*
'SK5?5@5?1 ;99&>FV1*
OAC:;Y7:DAOSK5?52GS2B2 ;99&>FV1*
OAC:;YZ:DAOSK5?5I?5I2B2 ;99&>FV1*
'POK5S2H/B2 ;99&>FV1*
DA0?51512GS/B2 ;99&>FV1*
DAOSK5?50?51512GS/B2 ;99&>FV1*
!GSPK&2GS2? ;99&>FV1*
!GSPK&12GS/O?PK/G2 ;99&>FV1*
!GSPK02BT2B2 ;99&>FV1*
!GSPK2B2&DA0?51AL2 ;99&>FV1*
Q2H/OSK5?50>G/LA2B2 ;99&>FV1*
Q2H/B2 ;99&>FV1*
)5L512GS/B2 ;99&>FV1*
)C50>GPK&/KO5S5K 7U99&>FV1*
)C5I?5IPK02BT2B2 ;99&>FV1*
1:ePK2B2&X&I:ePK2B2 ;99&>FV1*
.2GSPK&/O2G/G2 799&>FV1*
.2GSPK&G2?G:0>GPK&2GS2? ;99&>FV1*
.2GSPKOPOK5S2H/B2 ;99&>FV1*
.2GSPK2B2&'SK5?AL2 ;99&>FV1*
B:(>GPK02BT2B2 ;99&>FV1*
B:Q2IG/B2 ;99&>FV1*
$:J?5IPK02BT2B2 ;99&>FV1*
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%2G?/SPL?5@>?/B 799&>FV1*
%5K>2B2 ;99&>FV1*
G?/BC:;Y7:DAOSK5?52GS2B2 ;99&>FV1*
G?/BC:;YZ:DAOSK5?5I?5I2B2 ;99&>FV1*
G?/BC:;YW:DAOSK5?5:7:0>G2B2 ;99&>FV1*
%?AOSK5?52GS2B2 ;99&>FV1*
;:'SK5?5S2H/B2 89&>FV1*.N:'-,;==Z<R999;= 7999&>*
7:J2BG/B5B2 Z79&>FV1*
C2O:(>GPK&"KO5S5K 7W99&>FV1*

9<VZ9V7U ^J>?OS/C2L& 2/F2BG_ "O?5K2AB ;<=U9&>FV1* !,%!aY&*5G&"979<W=[6.N:U[8=79R999W<
9WVZ9V7= ^J>?OS/C2L& 2/F2BG_ 7:(>G/B5B2&^.!a_ ;7U99&>FV1* !,%!aY&*5G&"97;9<ZU6.N:U[<=7;R999;[

7:Q2H/B5B2 ;7U99&>FV1*
W:.2GSPK:7:I2BG/B5B2&^.)(a_ ;7U99&>FV1*
"O2G5B2 ;7U99&>FV1*

9<VZ9V7U ^J>?OS/C2L& 2/F2BG_ NABPK&/O2G/G2 U999&>FV1* !,%!aY&*5G&"979<U[=6.N:U[<=7WR999Z8
9ZVZ;V7= ^J>?OS/C2L& 2/F2BG_ 'POK5S2H/B5B2 7U999&>FV1* !,%!aY&*5G&"979<[Z96.N:U[<=7=R9997U
9WVZ9V7[ ^J>?OS/C2L& 2/F2BG_ ;Y;Y;Y7:%2G?/OSK5?52GS/B2 7U99&>FV1* !,%!aY&*5G&"979ZWU86.N:U=;<<7R999;=

;Y;Y;:%?AOSK5?52GS/B2 7U99&>FV1*
;Y;Y7Y7:%2G?/OSK5?52GS/B2 7U99&>FV1*
;Y;Y7:%?AOSK5?5:;Y7Y7:G?A@K>5?
52GS/B2

7U99&>FV1*

;Y;Y7:%?AOSK5?52GS/B2 7U99&>FV1*
;Y;:DAOSK5?52GS/B2 7U99&>FV1*
;Y;:DAOSK5?52GS2B2 7U99&>FV1*
;Y;:DAOSK5?5I?5I2B2 7U99&>FV1*
;Y7YZ:%?AOSK5?502BT2B2 7U99&>FV1*
;Y7YZ:%?AOSK5?5I?5I/B2 7U99&>FV1*
;Y7YW:%?AOSK5?502BT2B2 7U99&>FV1*
;Y7YW:%?A12GSPK02BT2B2 7U99&>FV1*
;Y7:DA0?515:Z:'SK5?5I?5I/B2 7U99&>FV1*
;Y7:DAOSK5?502BT2B2 7U99&>FV1*
;Y7:DAOSK5?52GS/B2 7U99&>FV1*
;Y7:DAOSK5?5I?5I/B2 7U99&>FV1*
;YZYU:%?A12GSPK02BT2B2 7U99&>FV1*
;YZ:DAOSK5?502BT2B2 7U99&>FV1*
;YZ:DAOSK5?5I?5I/B2 7U99&>FV1*
;YW:DAOSK5?502BT2B2 7U99&>FV1*
;YW:DA5H/B2 U9999&>FV1*
7Y7:DAOSK5?5I?5I/B2 7U99&>FV1*
7:'SK5?5G5K>2B2 7U99&>FV1*
7:.2GSPK:7:I?5I/B5K 7U999&>FV1*
Z:'SK5?5:;:I?5I2B2 7U99&>FV1*
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!GSPK2B2&DA0?51AL2 7U99&>FV1*
Q2H/OSK5?50>G/LA2B2 7U99&>FV1*
Q2H/B2 7U99&>FV1*
)5L512GS/B2 7U99&>FV1*
)C50>GPK&/KO5S5K [7U99&>FV1*
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.2GSPK2B2&'SK5?AL2 7U99&>FV1*
B:(>GPK02BT2B2 7U99&>FV1*
B:Q2IG/B2 7U99&>FV1*
$:J?5IPK02BT2B2 7U99&>FV1*
$/ISGS/K2B2 7U99&>FV1*
5:ePK2B2 7U99&>FV1*
C2O:(>GPK02BT2B2 7U99&>FV1*
,GP?2B2 7U99&>FV1*
G2?G:(>GPK02BT2B2 7U99&>FV1*
%2G?/OSK5?52GS2B2 7U99&>FV1*
%2G?/SPL?5@>?/B U999&>FV1*
%5K>2B2 7U99&>FV1*
G?/BC:;Y7:DAOSK5?52GS2B2 7U99&>FV1*
G?/BC:;YZ:DAOSK5?5I?5I2B2 7U99&>FV1*
G?/BC:;YW:DAOSK5?5:7:0>G2B2 7U99&>FV1*
%?AOSK5?52GS2B2 7U99&>FV1*

98VZ;V7[ ^J>?OS/C2L& 2/F2BG_ ;:'SK5?5S2H/B2 ;999&>FV1*"FAK2BGY&*5G&[898UZ86.N:'-,;==Z<R999;=
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98V97V7U ^J>?OS/C2L& 2/F2BG_ IQ&/Lh6&G5&7U&L2F&' =&,-`"a%`$&% "'!"(*!Y&*5G&''=8Z77<CJ#(@!#4-YYD.'!!77 
9<VZ9V7U ^J>?OS/C2L& 2/F2BG_ IQ&/Lh6&G5&7U&L2F&' =&,-,J!eY&*5G&;9:;UZ.MeCJ#(@!#4-YYD.'!!7)"
9=V7ZV7U ^J>?OS/C2L& 2/F2BG_ .5 ;99&>FV1*)B5?F/BAO&N2BG>?2CY&*5G&N7:.!(=WZ8[;5.DC#UC>MD"8;'!!!,9

,0 ;99&>FV1*
,A ;999&>FV1*
,A`7 7;W9&>FV1*
,B ;99&>FV1*
%A ;99&>FV1*
g? ;99&>FV1*

;9V;;V7U ^J>?OS/C2L& 2/F2BG_ "K ;999&>FV1*)B5?F/BAO&N2BG>?2CY&*5G&N7:.!(=WZ8[95.DC#UC>MD,8;'!!!,,
"?C2BAO ;99&>FV1*
( 799&>FV1*
(/?A>1 ;99&>FV1*
(2 ;99&>FV1*
'/ U999&>FV1*
'/L1A>1 ;99&>FV1*
'S?51A>1 ;99&>FV1*
'5 ;99&>FV1*
'> ;99&>FV1*
M2 ;999&>FV1*
a U999&>FV1*
*2/L ;99&>FV1*
*A ;99&>FV1*
.F U999&>FV1*
.B ;99&>FV1*
$/ U999&>FV1*
$A ;99&>FV1*
J 7999&>FV1*
,2K2BA>1 ;99&>FV1*
,AKE2? U&>FV1*
,? ;99&>FV1*
,>K@>? 7999&>FV1*
%K ;99&>FV1*
N ;99&>FV1*
gB ;99&>FV1*

U9f&$/`QR99978 ,5LA>1&QPL?5HAL2 7999&1FV*U99&1* 7&1*9;V9;V7U ;9V9;V7W&TQ#%:$#8PA'!,(!( !*#"&b/G2?Y&*5G&$"
,MD&'"*&,%aR999;9 Z6W<9=&F ,>K@AL2 <Z769;=&1FV*

9ZV;=V7= ^J>?OS/C2L& 2/F2BG_ ,5LA>1&QPL?5HAL2 U9&f?AOO/Y&*5G&7W9W!7W6U9f&$/`QR99978
98V78V7U ^J>?OS/C2L& 2/F2BG_ ,>K@AL2 96;ZZU&FVF%S2?15&,OA2BGA@AOY&*5G&"9W;;U996,MD&'"*&,%aR999;9
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Certificate of Analysis

1841 Broad Street
Pocomoke City, MD 21851

http://www.riccachemical.com
1-888-GO-RICCA

customerservice@riccachemical.com

Sodium Hydroxide, 50% (w/w)  (760 g/L), Analytical Reagent Grade
Manufacture Date:  APR 08, 2024

Recommended Retest Date: MAR 2027Lot Number : 2404E24 Product Number : 7291

The specifications below are equivalent to the ACS Reagent Grade specifications for Sodium Hydroxide pellets, corrected for assay. 
There is no ACS specification for 50% (w/w) Sodium Hydroxide solution.

Name CAS# Grade

Reagent7732-18-5Water
Reagent1310-73-2Sodium Hydroxide

Test ResultSpecification NIST SRM#

Appearance Passed Colorless liquid
Assay (vs. Sulfuric Acid/Phenolphthalein) 50 % (w/w) 50-52 % (w/w) 723
Chloride (Cl) < 0.002 % max 0.002 %
Heavy Metals (as Ag) 0.001 % max 0.001 %
Iron (Fe) 0.3 ppm max 5 ppm 3126
NH OH Precipitate < 0.002 % max 0.01 %
Nickel (Ni) 0.2 ppm max 5 ppm 3136
Nitrogen Compounds (as N) < 5 ppm max 5 ppm
Phosphate (PO ) < 5 ppm max 5 ppm
Potassium (K) 0.001 % max 0.01 % 3141
Sodium Carbonate (Na!CO") 0.04 % max 0.1 %
Sulfate (SO ) < 0.001 % max 0.001 %

ReferenceSpecification 

Sodium Hydroxide Solution, 50% ASTM (D 2187 E)
Sodium Hydroxide Solution, 50% ASTM (D 2187 F)
Sodium hydroxide stock solution, about 50% TAPPI (T 235 cm-85)
Sodium Hydroxide Solution ASTM (D 2187 G)
Sodium Hydroxide Solution, 50% ASTM (D 4548)
Sodium Hydroxide Solution (50% w/w) ASTM (D 2036 A)
Sodium Hydroxide Solution (50% w/w) ASTM (D 2036 B)
Sodium Hydroxide Solution (50% w/w) ASTM (D 2036 C)
Sodium Hydroxide Solution (50% w/w) ASTM (D 2036 D)
Volumetric glassware complies with Class A tolerance requirements of ASTM E 288 and NIST Circular 434; it is calibrated before first use and 
recalibrated regularly in accordance with ASTM E 542 and NIST Procedure NBSIR 74-461. Balances are calibrated regularly with weights certified 
traceable to the NIST national mass standard. Thermometers and temperature probes are calibrated before first use and recalibrated regularly with a 
thermometer traceable to NIST standards. All products are prepared according to master documents that assure manufacture according to validated 
methods. Batch records document raw material traceability and production and testing history for each lot manufactured.

Part Number Size / Package Type

7291-1 4 L natural poly

Recommended Storage: 15°C - 30°C (59°F - 86°F)
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This document is designed to comply with ISO Guide 31 "Reference Materials -- 
Contents of Certificates and Labels." 

Operations Manager
Jose Pena (04/08/2024)

This test report shall not be reproduced, except in full, without the written approval of Ricca Chemical Company.
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7/12/2024 11:00:16 AM 1/1 - 1

QA Report: Organochlorine Pesticide Mix AB #3 (Cat#32415)
Runs  of  Lot #  A0197059 (Cat#32415.SEC) Runs  of  Lot #  A0212859

COMPONENT Run #1 Run #2 Run #3 AVG STD DEV % RSD Run #1 Run #2 Run #3 AVG STD DEV % RSD %D MEAN P/F
alpha-BHC 68826685 66033679 67043377 67301247 1414247 2.10 68711145 67303648 68924420 68313071 880666 1.29 -1.50 PASS

gamma-BHC (Lindane) & 
beta-BHC 88070534 84568832 85830928 86156765 1773445 2.06 83437067 81977080 83865859 83093335 990194 1.19 3.56 PASS

delta-BHC 63392347 61793637 62880527 62688837 816411 1.30 62127916 60991650 62185236 61768267 673181 1.09 1.47 PASS

Heptachlor 61232324 58645833 59472835 59783664 1320964 2.21 58580521 57470110 58752501 58267711 696074 1.19 2.54 PASS

Aldrin 56301175 54051118 54796043 55049445 1146232 2.08 56933659 55935692 57097074 56655475 628683 1.11 -2.92 PASS

Heptachlor epoxide (isomer B) 50671125 49748365 51135754 50518415 706189 1.40 50367592 49271728 50263944 49967755 605000 1.21 1.09 PASS

trans-Chlordane 50344329 48445231 49107138 49298899 963962 1.96 49706231 48920520 49801622 49476124 483526 0.98 -0.36 PASS

cis-Chlordane 47398647 45827465 46586101 46604071 785745 1.69 45563575 44755941 45547976 45289164 461851 1.02 2.82 PASS

Endosulfan I & 4,4'-DDE 94752678 90936280 92669987 92786315 1910857 2.06 92571911 92121194 94075787 92922964 1023493 1.10 -0.15 PASS

Dieldrin 48287322 46634509 47200294 47374042 839993 1.77 48766151 47833563 48993489 48531068 614659 1.27 -2.44 PASS

Endrin & 4,4'-DDD 58426388 58109683 58726056 58420709 308226 0.53 60284870 59386829 60914761 60195487 767878 1.28 -3.04 PASS

Endosulfan II 39448242 38467158 39026745 38980715 492159 1.26 39873582 38950375 39649311 39491089 481512 1.22 -1.31 PASS

Endrin aldehyde 41890157 40714219 41449534 41351303 594091 1.44 42443514 41704890 42738890 42295765 532599 1.26 -2.28 PASS

4,4'-DDT 30719437 29481890 30133993 30111773 619073 2.06 30590609 30066982 30636658 30431416 316448 1.04 -1.06 PASS

Endosulfan sulfate 33989368 32580496 33175989 33248618 707238 2.13 34092033 33412112 33991073 33831739 366897 1.08 -1.75 PASS

Methoxychlor 16633579 16058603 16459998 16384060 294914 1.80 16712252 16481421 16893566 16695746 206568 1.24 -1.90 PASS

Endrin ketone 54099121 51199695 52890193 52729670 1456363 2.76 52383901 51546626 52355560 52095362 475431 0.91 1.20 PASS

Endosulfan sulfate PEAK.AREA(... PEAK.AREA... PEAK.AREA... Error! Error! Error! PEAK.ARE... PEAK.AREA(... PEAK.AREA... Error! Error! Error! Error! Error!

Methoxychlor PEAK.AREA(... PEAK.AREA... PEAK.AREA... Error! Error! Error! PEAK.ARE... PEAK.AREA(... PEAK.AREA... Error! Error! Error! Error! Error!

Endrin ketone PEAK.AREA(... PEAK.AREA... PEAK.AREA... Error! Error! Error! PEAK.ARE... PEAK.AREA(... PEAK.AREA... Error! Error! Error! Error! Error!
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7/19/2023 2:56:46 PM 1/1 - 1

QA Report:  Chlordane Standard (Cat.#32072)
Runs  of  Lot #  A0176187 Runs  of  Lot #  A0199983

COMPONENT Run #1 Run #2 Run #3 AVG STD DEV % RSD Run #1 Run #2 Run #3 AVG STD DEV % RSD %D MEAN P/F
Chlordane 1875056886 1848788761 1856127405 1859991017 13553569 0.73 1842790519 1846870606 1877495697 1855718941 18969241 1.02 0.23 PASS
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CERTIFICATE OF ANALYSIS

Tel (203)786-5290
Fax (203)786-5287

www.AccuStandard.com

125 Market Street
New Haven, CT 06513
USA

AccuStandard is accredited to ISO ������34, ISO/IEC 17025 and certified to ISO 9001:2015 QR-ORG/INO-001
Rev. ��/1��

Catalog No: P-066S-10X
Description: Mirex 

Lot: 219051754-03
Solvent: Methanol

Date Certified: Apr 11, 2023
Expiration: May 11, 2025

Sample Size: 1 mL
Components: 1

Storage Condition: Ambient (>5 °C)

Certified Reference Material

Hazards: Refer to SDS for complete safety information

Signal Word: Danger

Component CAS # Purity³ % Prepared
Concentration²

Certified Analyte
Concentration¹

(µg/mL) (µg/mL)

Mirex 2385-85-5 98.2 1002 984

This Certified Reference Material was verified in accordance with ISO/IEC 17025 (AT-1339) and ISO 17034 (AR-1463)

A product with a suffix (-1A, -2B, etc. or -01, -02, etc.) on its lot number has had its expiration date extended and is identical to the same lot number without the suffix.

¹ Certified Analyte Concentration = Purity x Prepared Concentration.

The Uncertainty associated with the certified concentration reported on this certificate is ±2.4%. This value is the combined expanded uncertainty and represents an
estimated standard deviation equal to the positive square root of the total variation of the uncertainty of components. A normal distribution is assumed and a coverage
factor of K=2 is chosen using approximately a 95% confidence level.

² All weights are traceable through NIST, Test No. 684/289871-17

³ Purity/Identity determined by one or more of the following methods: GC/MS, LC/MS, NMR, FTIR, Melting Point.

Labels and certificates follow U.S. Conventions in reporting numerical values: A comma (,) is used to separate units of one-thousand or greater. A period (.) is used as
a decimal place marker.

The information on this certificate may not be reproduced without the express permission of the manufacturer. See reverse side for additional information

Hazard Information: Please refer to the SDS for information regarding the hazards associated with using this material.

This product was prepared according to in-house procedures and is guaranteed to be homogeneous.

Certified By:
Larry Decker, Organic QC Manager

For use in routine laboratory analysis.Page 1 of 1

 

11/4/2024
4:32:27 PM

Page 243 of 2611



1. Quality Standards:

ISO 17034���������� – General Requirements for the Competence of��
Reference��Material Producers 

ISO/IEC 17025���������� – General Requirements for the Competence of 
Testing��And Calibration Laboratories 

ISO 9001:2015 – Quality Management System – Requirements 
Eagle Registrations 

���� Intended Use:  The product covered by this certificate is designed for calibration or for use in quality control procedures
for the specified chemical compounds listed on the reverse side.  This product can be used for quantification and/or
identification.  This product can also be used as a reference material to validate analytical procedures, subject to the
conditions under Section ����

���� Manufacturing:  All balances are calibrated daily using an in-house procedure with weights that are compared annually
to master weights and traceable to NIST. The balances are also calibrated annually by an ISO/IEC 17025 accredited
calibration laboratory.  Please refer to the NIST test number listed on the front of this certificate.  Class A glassware
is used in the manufacture and quality control of all standards. Good��Laboratory Practices have been used throughout
the preparation of this �4�U�B�O�E�B�S�E.

���� Homogeneity:  This product is sufficiently homogeneous and any sample size would be within the uncertainty budget.

���� Stability:  The manufacturer guarantees the stability of this solution through the expiration date stated on the label,
when handled and stored according to the conditions stated on the label

���� Uncertainty:  The uncertainty values as stated on the face of this certificate have been determined using the
EURACHEM/CITAC Guide.  We report a combined expanded uncertainty equal to the positive square root of the total
variance of the uncertainty of the components using the following formula:   ua =  (u(V))2 + (u(m))2 + (u(IV))2 + (u(RO))2��This 
formula represents uncertainty components from the mass, volume, short-term stability, long-term stability and��
homogeneity factors associated with the production of this product.  The expanded uncertainty, assumes a normal��
distribution and a coverage factor of �L=2 is chosen using approximately a 95% confidence level.

���� Legal Notice and Limit of Liability:  This product is for routine laboratory analysis and research purposes only .  The
company’s liability will be limited to replacement of product or refund of purchase price. Notice of claims must be made
within thirty (30) days from date of delivery.
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CERTIFICATE OF ANALYSIS

Tel (203)786-5290
Fax (203)786-5287

www.AccuStandard.com

125 Market Street
New Haven, CT 06513
USA

AccuStandard is accredited to ISO ������34, ISO/IEC 17025 and certified to ISO 9001:2015 QR-ORG/INO-001
Rev. ��/1��

Catalog No: P-093S-H-10X
Description: Toxaphene

Lot: 223031071
Solvent: Hexane

Date Certified: Mar 9, 2023
Expiration: Mar 9, 2033

Sample Size: 1 mL
Components: 1

Storage Condition: Ambient (>5 °C)

Certified Reference Material

Hazards: Refer to SDS for complete safety information

Signal Word: Danger

Component CAS # Purity³ % Prepared
Concentration²

Certified Analyte
Concentration¹

(µg/mL) (µg/mL)

Toxaphene 8001-35-2 Tech Mix 1006 1006

This Certified Reference Material was verified in accordance with ISO/IEC 17025 (AT-1339) and ISO 17034 (AR-1463)

A product with a suffix (-1A, -2B, etc. or -01, -02, etc.) on its lot number has had its expiration date extended and is identical to the same lot number without the suffix.

¹ Certified Analyte Concentration = Purity x Prepared Concentration.

The Uncertainty associated with the certified concentration reported on this certificate is ±2.4%. This value is the combined expanded uncertainty and represents an
estimated standard deviation equal to the positive square root of the total variation of the uncertainty of components. A normal distribution is assumed and a coverage
factor of K=2 is chosen using approximately a 95% confidence level.

² All weights are traceable through NIST, Test No. 684/291344-18 & 684/292805-19

³ Purity/Identity determined by one or more of the following methods: GC/MS, LC/MS, NMR, FTIR, Melting Point.

Labels and certificates follow U.S. Conventions in reporting numerical values: A comma (,) is used to separate units of one-thousand or greater. A period (.) is used as
a decimal place marker.

The information on this certificate may not be reproduced without the express permission of the manufacturer. See reverse side for additional information

Hazard Information: Please refer to the SDS for information regarding the hazards associated with using this material.

This product was prepared according to in-house procedures and is guaranteed to be homogeneous.

Certified By:
Larry Decker, Organic QC Manager

For use in routine laboratory analysis.Page 1 of 1
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1. Quality Standards:

ISO 17034���������� – General Requirements for the Competence of��
Reference��Material Producers 

ISO/IEC 17025���������� – General Requirements for the Competence of 
Testing��And Calibration Laboratories 

ISO 9001:2015 – Quality Management System – Requirements 
Eagle Registrations 

���� Intended Use:  The product covered by this certificate is designed for calibration or for use in quality control procedures
for the specified chemical compounds listed on the reverse side.  This product can be used for quantification and/or
identification.  This product can also be used as a reference material to validate analytical procedures, subject to the
conditions under Section ����

���� Manufacturing:  All balances are calibrated daily using an in-house procedure with weights that are compared annually
to master weights and traceable to NIST. The balances are also calibrated annually by an ISO/IEC 17025 accredited
calibration laboratory.  Please refer to the NIST test number listed on the front of this certificate.  Class A glassware
is used in the manufacture and quality control of all standards. Good��Laboratory Practices have been used throughout
the preparation of this �4�U�B�O�E�B�S�E.

���� Homogeneity:  This product is sufficiently homogeneous and any sample size would be within the uncertainty budget.

���� Stability:  The manufacturer guarantees the stability of this solution through the expiration date stated on the label,
when handled and stored according to the conditions stated on the label

���� Uncertainty:  The uncertainty values as stated on the face of this certificate have been determined using the
EURACHEM/CITAC Guide.  We report a combined expanded uncertainty equal to the positive square root of the total
variance of the uncertainty of the components using the following formula:   ua =  (u(V))2 + (u(m))2 + (u(IV))2 + (u(RO))2��This 
formula represents uncertainty components from the mass, volume, short-term stability, long-term stability and��
homogeneity factors associated with the production of this product.  The expanded uncertainty, assumes a normal��
distribution and a coverage factor of �L=2 is chosen using approximately a 95% confidence level.

���� Legal Notice and Limit of Liability:  This product is for routine laboratory analysis and research purposes only .  The
company’s liability will be limited to replacement of product or refund of purchase price. Notice of claims must be made
within thirty (30) days from date of delivery.
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Page 6 of 6
7/19/2023 2:49:57 PM 1/1 - 1

QA Report: Toxaphene Standard (Cat.#32071)
Runs  of  Lot #  A0170103 Runs  of  Lot #  A0199980

COMPONENT Run #1 Run #2 Run #3 AVG STD DEV % RSD Run #1 Run #2 Run #3 AVG STD DEV % RSD %D MEAN P/F
Toxaphene 8167676537 8033292394 8048253903 8083074278 73648614 0.91 8371559206 8515201355 8471381125 8452713895 73618040 0.87 -4.57 PASS
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CERTIFICATE OF ANALYSIS

Tel (203)786-5290
Fax (203)786-5287

www.AccuStandard.com

125 Market Street
New Haven, CT 06513
USA

AccuStandard is accredited to ISO ������34, ISO/IEC 17025 and certified to ISO 9001:2015 QR-ORG/INO-001
Rev. ��/1��

Catalog No: P-093S-H-10X
Description: Toxaphene

Lot: 223031071
Solvent: Hexane

Date Certified: Mar 9, 2023
Expiration: Mar 9, 2033

Sample Size: 1 mL
Components: 1

Storage Condition: Ambient (>5 °C)

Certified Reference Material

Hazards: Refer to SDS for complete safety information

Signal Word: Danger

Component CAS # Purity³ % Prepared
Concentration²

Certified Analyte
Concentration¹

(µg/mL) (µg/mL)

Toxaphene 8001-35-2 Tech Mix 1006 1006

This Certified Reference Material was verified in accordance with ISO/IEC 17025 (AT-1339) and ISO 17034 (AR-1463)

A product with a suffix (-1A, -2B, etc. or -01, -02, etc.) on its lot number has had its expiration date extended and is identical to the same lot number without the suffix.

¹ Certified Analyte Concentration = Purity x Prepared Concentration.

The Uncertainty associated with the certified concentration reported on this certificate is ±2.4%. This value is the combined expanded uncertainty and represents an
estimated standard deviation equal to the positive square root of the total variation of the uncertainty of components. A normal distribution is assumed and a coverage
factor of K=2 is chosen using approximately a 95% confidence level.

² All weights are traceable through NIST, Test No. 684/291344-18 & 684/292805-19

³ Purity/Identity determined by one or more of the following methods: GC/MS, LC/MS, NMR, FTIR, Melting Point.

Labels and certificates follow U.S. Conventions in reporting numerical values: A comma (,) is used to separate units of one-thousand or greater. A period (.) is used as
a decimal place marker.

The information on this certificate may not be reproduced without the express permission of the manufacturer. See reverse side for additional information

Hazard Information: Please refer to the SDS for information regarding the hazards associated with using this material.

This product was prepared according to in-house procedures and is guaranteed to be homogeneous.

Certified By:
Larry Decker, Organic QC Manager

For use in routine laboratory analysis.Page 1 of 1
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1. Quality Standards:

ISO 17034���������� – General Requirements for the Competence of��
Reference��Material Producers 

ISO/IEC 17025���������� – General Requirements for the Competence of 
Testing��And Calibration Laboratories 

ISO 9001:2015 – Quality Management System – Requirements 
Eagle Registrations 

���� Intended Use:  The product covered by this certificate is designed for calibration or for use in quality control procedures
for the specified chemical compounds listed on the reverse side.  This product can be used for quantification and/or
identification.  This product can also be used as a reference material to validate analytical procedures, subject to the
conditions under Section ����

���� Manufacturing:  All balances are calibrated daily using an in-house procedure with weights that are compared annually
to master weights and traceable to NIST. The balances are also calibrated annually by an ISO/IEC 17025 accredited
calibration laboratory.  Please refer to the NIST test number listed on the front of this certificate.  Class A glassware
is used in the manufacture and quality control of all standards. Good��Laboratory Practices have been used throughout
the preparation of this �4�U�B�O�E�B�S�E.

���� Homogeneity:  This product is sufficiently homogeneous and any sample size would be within the uncertainty budget.

���� Stability:  The manufacturer guarantees the stability of this solution through the expiration date stated on the label,
when handled and stored according to the conditions stated on the label

���� Uncertainty:  The uncertainty values as stated on the face of this certificate have been determined using the
EURACHEM/CITAC Guide.  We report a combined expanded uncertainty equal to the positive square root of the total
variance of the uncertainty of the components using the following formula:   ua =  (u(V))2 + (u(m))2 + (u(IV))2 + (u(RO))2��This 
formula represents uncertainty components from the mass, volume, short-term stability, long-term stability and��
homogeneity factors associated with the production of this product.  The expanded uncertainty, assumes a normal��
distribution and a coverage factor of �L=2 is chosen using approximately a 95% confidence level.

���� Legal Notice and Limit of Liability:  This product is for routine laboratory analysis and research purposes only .  The
company’s liability will be limited to replacement of product or refund of purchase price. Notice of claims must be made
within thirty (30) days from date of delivery.
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CERTIFICATE OF ANALYSIS

Tel (203)786-5290
Fax (203)786-5287

www.AccuStandard.com

125 Market Street
New Haven, CT 06513
USA

AccuStandard is accredited to ISO ������34, ISO/IEC 17025 and certified to ISO 9001:2015 QR-ORG/INO-001
Rev. ��/1��

Catalog No: P-093S-H-10X
Description: Toxaphene

Lot: 223031071
Solvent: Hexane

Date Certified: Mar 9, 2023
Expiration: Mar 9, 2033

Sample Size: 1 mL
Components: 1

Storage Condition: Ambient (>5 °C)

Certified Reference Material

Hazards: Refer to SDS for complete safety information

Signal Word: Danger

Component CAS # Purity³ % Prepared
Concentration²

Certified Analyte
Concentration¹

(µg/mL) (µg/mL)

Toxaphene 8001-35-2 Tech Mix 1006 1006

This Certified Reference Material was verified in accordance with ISO/IEC 17025 (AT-1339) and ISO 17034 (AR-1463)

A product with a suffix (-1A, -2B, etc. or -01, -02, etc.) on its lot number has had its expiration date extended and is identical to the same lot number without the suffix.

¹ Certified Analyte Concentration = Purity x Prepared Concentration.

The Uncertainty associated with the certified concentration reported on this certificate is ±2.4%. This value is the combined expanded uncertainty and represents an
estimated standard deviation equal to the positive square root of the total variation of the uncertainty of components. A normal distribution is assumed and a coverage
factor of K=2 is chosen using approximately a 95% confidence level.

² All weights are traceable through NIST, Test No. 684/291344-18 & 684/292805-19

³ Purity/Identity determined by one or more of the following methods: GC/MS, LC/MS, NMR, FTIR, Melting Point.

Labels and certificates follow U.S. Conventions in reporting numerical values: A comma (,) is used to separate units of one-thousand or greater. A period (.) is used as
a decimal place marker.

The information on this certificate may not be reproduced without the express permission of the manufacturer. See reverse side for additional information

Hazard Information: Please refer to the SDS for information regarding the hazards associated with using this material.

This product was prepared according to in-house procedures and is guaranteed to be homogeneous.

Certified By:
Larry Decker, Organic QC Manager

For use in routine laboratory analysis.Page 1 of 1
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1. Quality Standards:

ISO 17034���������� – General Requirements for the Competence of��
Reference��Material Producers 

ISO/IEC 17025���������� – General Requirements for the Competence of 
Testing��And Calibration Laboratories 

ISO 9001:2015 – Quality Management System – Requirements 
Eagle Registrations 

���� Intended Use:  The product covered by this certificate is designed for calibration or for use in quality control procedures
for the specified chemical compounds listed on the reverse side.  This product can be used for quantification and/or
identification.  This product can also be used as a reference material to validate analytical procedures, subject to the
conditions under Section ����

���� Manufacturing:  All balances are calibrated daily using an in-house procedure with weights that are compared annually
to master weights and traceable to NIST. The balances are also calibrated annually by an ISO/IEC 17025 accredited
calibration laboratory.  Please refer to the NIST test number listed on the front of this certificate.  Class A glassware
is used in the manufacture and quality control of all standards. Good��Laboratory Practices have been used throughout
the preparation of this �4�U�B�O�E�B�S�E.

���� Homogeneity:  This product is sufficiently homogeneous and any sample size would be within the uncertainty budget.

���� Stability:  The manufacturer guarantees the stability of this solution through the expiration date stated on the label,
when handled and stored according to the conditions stated on the label

���� Uncertainty:  The uncertainty values as stated on the face of this certificate have been determined using the
EURACHEM/CITAC Guide.  We report a combined expanded uncertainty equal to the positive square root of the total
variance of the uncertainty of the components using the following formula:   ua =  (u(V))2 + (u(m))2 + (u(IV))2 + (u(RO))2��This 
formula represents uncertainty components from the mass, volume, short-term stability, long-term stability and��
homogeneity factors associated with the production of this product.  The expanded uncertainty, assumes a normal��
distribution and a coverage factor of �L=2 is chosen using approximately a 95% confidence level.

���� Legal Notice and Limit of Liability:  This product is for routine laboratory analysis and research purposes only .  The
company’s liability will be limited to replacement of product or refund of purchase price. Notice of claims must be made
within thirty (30) days from date of delivery.
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