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Job Narrative
280-197655-1

Analytical test results meet all requirements of the associated regulatory program listed on the
Accreditation/Certification Summary Page unless otherwise noted under the individual analysis. Data qualifiers and/or
narrative comments are included to explain any exceptions, if applicable.

· Matrix QC may not be reported if insufficient sample is provided or site-specific QC samples were not
submitted. In these situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD may be
performed, unless otherwise specified in the method.

· Surrogate and/or isotope dilution analyte recoveries (if applicable) which are outside of the QC window are
confirmed unless attributed to a dilution or otherwise noted in the narrative.

Receipt
The samples were received on 10/8/2024 9:10 AM. Unless otherwise noted below, the samples arrived in good
condition, and, where required, properly preserved and on ice. The temperatures of the 2 coolers at receipt time were
0.9°C and 2.3°C.

Method 8330B - Nitroaromatics and Nitramines (HPLC)
Samples LL3mw-239-240901-GW (280-197655-3), LL3mw-237-240901-GW (280-197655-8), LL1mw-092-240901-
GW (280-197655-9), LL1mw-093-240901-GW (280-197655-10) and LL1mw-093-240902-GW (280-197655-11) were
analyzed for Nitroaromatics and Nitramines (HPLC). The samples were prepared on 10/9/2024 and analyzed on
10/10/2024, 10/11/2024 and 10/12/2024.

In preparation batch 280-670317, the following samples required filtration to reduce matrix interferences:
LL3mw-239-240901-GW (280-197655-3), LL1mw-092-240901-GW (280-197655-9), LL1mw-093-240901-GW
(280-197655-10) and LL1mw-093-240902-GW (280-197655-11).

In preparation batch 280-670317, the following samples: LL3mw-239-240901-GW (280-197655-3),
LL1mw-092-240901-GW (280-197655-9), LL1mw-093-240901-GW (280-197655-10) and LL1mw-093-240902-GW
(280-197655-11) were decanted prior to preparation as sample bottles contained insufficient headspace for the
addition of sodium chloride.

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with
preparation batch 280-670317. An LCS/LCSD was prepared instead. LL3mw-239-240901-GW (280-197655-3),
LL3mw-237-240901-GW (280-197655-8), LL1mw-092-240901-GW (280-197655-9), LL1mw-093-240901-GW
(280-197655-10) and LL1mw-093-240902-GW (280-197655-11)

The %RPD between the primary and confirmation column exceeded 40% for HMX and 1,3,5-Trinitrobenzene for the
following sample: LL1mw-092-240901-GW (280-197655-9) and LL1mw-093-240902-GW (280-197655-11) in
preparation batch 280-670317 and analytical batch 280-670526. The results from both columns has been qualified
and reported in accordance with the laboratory's QAS.

The laboratory control sample duplicate (LCSD) for preparation batch 280-670317 and analytical batch 280-670526
recovered outside control limits for the following analytes:m-Nitrotoluene(73-125%R) at 72%R. The LCSD recovered
within control limit in the confirmation instrument. m-Nitrotoluene is ND in both primary and confirmation instrument.
The associated samples are impacted: LL3mw-239-240901-GW (280-197655-3), LL3mw-237-240901-GW
(280-197655-8), LL1mw-092-240901-GW (280-197655-9), LL1mw-093-240901-GW (280-197655-10) and
LL1mw-093-240902-GW (280-197655-11).

Method 350.1 - Nitrogen, Ammonia
Samples LL12mw-246-240901-GW (280-197655-1), LL12mw-244-240901-GW (280-197655-2),
LL12mw-187-240901-GW (280-197655-4), LL12mw-187-240901-GW (280-197655-4MS), LL12mw-187-240901-GW
(280-197655-4MSD), LL12mw-187-240902-GW (280-197655-5), LL12mw-185-240901-GW (280-197655-6) and
LL12mw-245-240901-GW (280-197655-7) were analyzed for Nitrogen, Ammonia. The samples were analyzed on
10/19/2024, 10/21/2024 and 10/23/2024.

Samples LL12mw-187-240901-GW (280-197655-4)[200x], LL12mw-187-240901-GW (280-197655-4)[500x],
LL12mw-187-240901-GW (280-197655-4MS)[200x], LL12mw-187-240901-GW (280-197655-4MS)[500x],
LL12mw-187-240901-GW (280-197655-4MSD)[200x], LL12mw-187-240901-GW (280-197655-4MSD)[500x] and
LL12mw-187-240902-GW (280-197655-5)[200x] required dilution prior to analysis. The reporting limits have been
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adjusted accordingly.

Due to the high concentration of Ammonia as N, the matrix spike (MS) for analytical batch 280-672236 could not be
evaluated for accuracy. The associated laboratory control sample (LCS) met acceptance
criteria.LL12mw-187-240901-GW (280-197655-4) and LL12mw-187-240901-GW (280-197655-4[MS])

Method 9056 - Anions, Ion Chromatography
Samples LL12mw-246-240901-GW (280-197655-1), LL12mw-244-240901-GW (280-197655-2),
LL12mw-187-240901-GW (280-197655-4), LL12mw-187-240901-GW (280-197655-4MS), LL12mw-187-240901-GW
(280-197655-4MSD), LL12mw-187-240902-GW (280-197655-5), LL12mw-185-240901-GW (280-197655-6) and
LL12mw-245-240901-GW (280-197655-7) were analyzed for Anions, Ion Chromatography. The samples were
analyzed on 10/8/2024, 10/9/2024 and 10/10/2024.

Samples LL12mw-187-240901-GW (280-197655-4)[500x], LL12mw-187-240901-GW (280-197655-4MS)[500x],
LL12mw-187-240901-GW (280-197655-4MSD)[500x], LL12mw-187-240902-GW (280-197655-5)[200x] and
LL12mw-185-240901-GW (280-197655-6)[20x] required dilution prior to analysis. The reporting limits have been
adjusted accordingly.

Reanalysis of the following sample was performed outside of the analytical holding time due to analyst error. During
the initial in hold analysis the parent and duplicate (DUP) were spiked in error with the reagent used for the matrix
spike and matrix spike duplicate (MS/MSD). The samples were reanalyzed with the 2x holding time:
LL12mw-187-240901-GW (280-197655-4), LL12mw-187-240901-GW (280-197655-4[MS]) and LL12mw-187-240901-
GW (280-197655-4[MSD]).
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./$!&"'(+*0/!'1 2'3345*674?@758:;:57<= 3+>'(+*0/!'1 2'5?:74;@9AA7A

 33BC
GH?6/;(')CGG!42I#I8#J

3B 
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D&+/-"! E!F)/" C)+/$G$!, H&$"  $/'I+#  J!"K%L M,!0'N-0!
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./$!&"'(+*0/!'1 2'3345*674?A758:;:47<= 3+>'(+*0/!'1 2'5?:74;@9AA79

 33BC
GH?6);)',);+)CGG!42I#I8#J

3B 
);)/)

D&+/-"! E!F)/" C)+/$G$!, H&$"  $/'I+#  J!"K%L M,!0'N-0!
K!5I1?JC+L;L L/);+

GH?6+) +;(J25=I53#I8#J N;) K!5I1?JC')/+ % ,)/.

./$!&"'(+*0/!'1 2'3345*6758A758:;:47<= 3+>'(+*0/!'1 2'5?:74;@9AA7@

 33BC
GH?6);)',);+)CGG!42I#I8#J

3B 
);)/)

D&+/-"! E!F)/" C)+/$G$!, H&$"  $/'I+#  J!"K%L M,!0'N-0!
K!5I1?JC+);(- L/);+

./$!&"'(+*0/!'1 2'33O*675O@758:;:47<= 3+>'(+*0/!'1 2'5?:74;@9AA7?

 33BC
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3B 
);++
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+9H9/*L=2425=!"34M343

++)?+)?'K#''&H'IJ?6);)K));++);+'G#N);+++9H*%2425=!"34M343
++)?+)?'K#''&H'IJ?6);)K,);++);+'FY8EZLZI:[<"$"%<0%0!-#$#
++)?+'?'K#)H&/HIJ?6);)H));)(-);++G);)(-'9K*%2425=!5!1I343
++)?+)?'K#''&H'IJ?6);)KK);)(-);++G);)(-'9.*%2425=!5!1I343
++)?+)?'K#''&H'IJ?6);)//);++);+'8YH6E:5)"$0:LZI:1"$"%<0%0!-#$#
++)?+)?'K#''&H'IJ?6);),H);'');'HG);'''*O25=!5!1I343
++)?+)?'K#''&H'IJ?6);'+);H();KKG#P);H(H*O25=!5!1I343
++)?+)?'K#''&H'IJ?6);).H);+H);+.FYEL:5)"$0:EZI:1"$"%<0%0!-#$#
++)?+)?'K#''&H'IJ?6);++);KK);K/G);KKK*O25=!5!1I343
++)?+)?'K#''&H'IJ?6);),/);'');'H\&.8Y8GH?.]
++)?+)?'K#''&H'IJ?6);),,);'');'H\8YFH;"%<0B#$V#$#
++)?+)?'K#''&H'IJ?6+;)';'';HG';'O25=!J1Q:3=24
++)?+)?'K#''&H'IJ?6);K,+;++;'G+;+<RLO
++)?+)?'K#''&H'IJ?6);)/.);'');'H.8YIH+D]
++)?+)?'K#''&H'IJ?6);)H/);++);+'G#N);++L35=Q1

 !"#$%&%'()*+&,+&+ - . /0 #  -  121-2"34 053"  12 12"34""50"  
 !""#$%&' ()*+,%-./%*01'23"'4%"'25!%*)6)'" 7)8)&9:;'-#<'"0

 !"#$%&%'()*+&,+&+ -6  121-2"34 053"  12 "2"3410560  /0 #  -

@(B&'()*!#&CD2&E68:FGHIJJ:6 !"#$%&'()*!#&CD2&@@7)K:E7H:EL8G8F:MN
.(%<"O2&N(%#<D(%#& 0!!#=%#12&F8P8HPEL&FL27F

D(%#&+#=#"Q#12&F8P86PEL&8G2F8
@RS D@@RD

);'' G );'H );),' IJ?6 ++)?+)?'K#''&/K);''
5$(!T%# D"!&U(=5$(!TV#1W$"% D+#,-!% S-(!"X"#<
+9H9/*L=2425=!"34M343

++)?+)?'K#''&/KIJ?6);)K+);++);+'G);+++9H*%2425=!"34M343
++)?+)?'K#''&/KIJ?6);)K,);++);+'G);++'9K9.*L=2425=!5!1I343
++)?+)?'K#''&/KIJ?6);)H));)(();++G);)(('9K*%2425=!5!1I343
++)?+)?'K#''&/KIJ?6);)KK);)(();++G);)(('9.*%2425=!5!1I343
++)?+)?'K#''&/KIJ?6);)/.);++);+'8YEFE:5)"$0:LZI:1"$"%<0%0!-#$#
++)?+)?'K#''&/KIJ?6);),K);'');'HG);'''*O25=!5!1I343
++)?+)?'K#''&/KIJ?6);'+);H();KKG#P);H(H*O25=!5!1I343
++)?+)?'K#''&/KIJ?6);).H);+H);+.8Y7LL:5)"$0:EZI:1"$"%<0%0!-#$#
++)?+)?'K#''&/KIJ?6);++);KK);K/G);KKK*O25=!5!1I343
++)?+)?'K#''&/KIJ?6);),.);'');'HG#N);''SNT
++)?+)?'K#''&/KIJ?6);+));'');'HG#N);''O25=!"34M343
++)?+)?'K#''&/KIJ?6+;)';'';HG';'O25=!J1Q:3=24
++)?+)?'K#''&/KIJ?6);K,+;++;'G+;+<RLO
++)?+)?'K#''&/KIJ?6);)/-);'');'HG);''A%T
++)?+)?'K#''&/KIJ?6);)H/);++);+'G#N);++L35=Q1

 !"#$%&%'()*+&,+&+ -1 . /0 #  -  121-2"34 053"  12 12"34""563  
 !""#$%&' ()*+,%-./%*01'23"'4%"'25!%*)6)'" 7)8)&9:;'-#<'"0
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++)?+)?'K#'H&+.IJ?6);)/.);++);+'G);++'*CW24!*K9.*72425=!5!1I343
++)?+)?'K#'H&+.IJ?6);),K);'');'HG);'''*O25=!5!1I343
++)?+)?'K#'H&+.IJ?6);'+);H();KKG#P);H(H*O25=!5!1I343
++)?+)?'K#'H&+.IJ?6);).H);+H);+.G);+HK*CW24!*'9.*72425=!5!1I343
++)?+)?'K#'H&+.IJ?6);++);KK);K/G);KKK*O25=!5!1I343
++)?+)?'K#'H&+.IJ?6);),.);'');'H\&.&\F8YF8?.]
++)?+'?'K#)/&)HIJ?6);),.);'');'H\F8Y7I?.]
++)?+)?'K#'H&+.IJ?6);+));'');'HG);''O25=!"34M343
++)?+)?'K#'H&+.IJ?6+;)';'';HG';'O25=!J1Q:3=24
++)?+)?'K#'H&+.IJ?6);K,+;++;'G+;+<RLO
++)?+'?'K#)/&)HIJ?6);)/-);'');'HG);''A%T
++)?+)?'K#'H&+.IJ?6);)H/);++);+'G);++L35=Q1

 !"#$%&%'()*+&,+&+ - /0 #  -  121-2"34 053"  12 12"34"05 7  
 !""#$%&' ()*+,%-./%*01'23"'4%"'25!%*)6)'" 7)8)&9:;'-#<'"0

 !"#$%&%'()*+&,+&+ -3  121-2"34 053"  12 "2"3416510  /0 #  -

@(B&'()*!#&CD2&E68:FGHIJJ:F8 !"#$%&'()*!#&CD2&@@F)K:8G7:EL8G8F:MN
.(%<"O2&N(%#<D(%#& 0!!#=%#12&F8P8HPEL&FJ2F8

D(%#&+#=#"Q#12&F8P86PEL&8G2F8
@RS D@@RD

);'' G );'K );),K IJ?6 ++)?++?'K#))&)));''
5$(!T%# D"!&U(=5$(!TV#1W$"% D+#,-!% S-(!"X"#<
+9H9/*L=2425=!"34M343

++)?++?'K#))&))IJ?6);)K+);++);+'G#N);+++9H*%2425=!"34M343
++)?++?'K#))&))IJ?6);)/+);++);+'G);++'9K9.*L=2425=!5!1I343
++)?++?'K#))&))IJ?6);)H+);),));++G);),)'9K*%2425=!5!1I343
++)?++?'K#))&))IJ?6);)K/);),));++G);),)'9.*%2425=!5!1I343
++)?++?'K#))&))IJ?6);)/-);++);+'G);++'*CW24!*K9.*72425=!5!1I343
++)?++?'K#))&))IJ?6);),.);'');'KG);'''*O25=!5!1I343
++)?++?'K#))&))IJ?6);'');H,);K/G#P);H,H*O25=!5!1I343
++)?++?'K#))&))IJ?6);)./);+H);+-G);+HK*CW24!*'9.*72425=!5!1I343
++)?++?'K#))&))IJ?6);++);K/);K.G);K/K*O25=!5!1I343
++)?++?'K#))&))IJ?6);),();'');'KG#N);''SNT
++)?++?'K#))&))IJ?6);+));'');'KG);''O25=!"34M343
++)?++?'K#))&))IJ?6+;)';'';KG';'O25=!J1Q:3=24
++)?++?'K#))&))IJ?6);/)+;++;'G+;+<RLO
++)?+'?'K#)/&H(IJ?6);)/();'');'KG);''A%T
++)?++?'K#))&))IJ?6);)H.);++);+'G#N);++L35=Q1

 !"#$%&%'()*+&,+&+ /8 . /0 #  -  121-2"34 053"  12  2"3411511  
 !""#$%&' ()*+,%-./%*01'23"'4%"'25!%*)6)'" 7)8)&9:;'-#<'"0

 !"#$%&%'()*+&,+&+ -" .  121-2"34 053"  12 "2"341650/  /0 #  -

RI=!U248#%34V3=

10/25/2024
4:03:35 PM

Page 11 of 817



 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+,-.//*+012345&#6327!89#$4:;

<=!>3:5?@253&#ABCC<#DEFE

.#%/012&345&67789&:&;"%<0(<0)(%"=,&($1&;"%<()"$#,&>?4@ A&&

@(B&'()*!#&CD2&E68:FGHIJJ:FF !"#$%&'()*!#&CD2&@@F)K:8G7:EL8G8E:MN
.(%<"O2&N(%#<D(%#& 0!!#=%#12&F8P8HPEL&FJ2F8
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++)?++?'K#))&''IJ?6);'+);H,);KKG#P);H,H*O25=!5!1I343
++)?++?'K#))&''IJ?6);).K);+H);+-G);+HK*CW24!*'9.*72425=!5!1I343
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++)?++?'K#))&''IJ?6);),.);'');'HG#N);''SNT
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ABCDEFGHIFBJGKLMNOPMQKQRGSTJUVJRT WXEDYGABZabaDcJGQdeGGQfMNOcMQKQRGSfJSeJeQ
gEBPaYacIEhGABCDEF

iOEDjacbGHBcZBE
kWlmGkInGWDcFEDPGlIYCPBGABCDEF

lIYCPBGgIFXJ oopXEDYjboHBcZBEoWXEDYHIFIoWqqgkWrsoQKQRKTKLMSeUQVfdnoKTKLKKSQdH
kaYbGtHJ VeeKkWlSef tcudGHIFBJ KLMNOPMQKQRGSTJSUJSR
vDEwPabFGtHJQVKMKSeUQVfMKSQ tcbFEOYBcFJ WqqgkWrse
xBFXDyJ VeeKrse

WDYCDOcy
zYDOcF
zyyBy

zYDOcF
ABpDZBEBy AABp

kaYaFbS
eUeU

kaYaFbQ
eUeU

Rqxs KdUKKK KdRefK VTdQ fUMSeU ffMSSU

V AHs KdUKKK KdRfUL LedQ fVMSeK fLMSQQ

L QmRmfMBEacaFEDCXBcDP KdUKKK KdUQUS SKUdK VKMSQK feMSeU

SSSmemUMBEacaFEDnBcCBcB KdUKKK KdUSLV SKRdK TeMSQU fQMSQT

SQSmeMHacaFEDnBcCBcB KdUKKK KdUQKL SKRdQ TVMSQK ULMSeS

Se DaFEDnBcCBcB KdUKKK KdUQQe SKRdU fUMSeR RfMSRR

SRemUMHacaFEDIcaPacB KdUKKK KdUQQT SKRdU TSMSST UUMSSL

SUBBFEhP KdUKKK KdUQQf SKRdU fRMSQV UfMSeS

Sf DaFEDEPhpBEac UdKK UdKV SKSdT TRMSQT TKMSQU

STQmRmfMBEacaFEDFDPOBcB KdUKKK KdUKeQ SKKdf TSMSQe RfMSeL

SVRMzYacDMQmfMyacaFEDFDPO KdUKKK KdRVLf LTdL TfMSQU ReMSQK

SL QMzYacDMRmfMyacaFEDFDPO KdUKKK KdUKLU SKSdL TLMSQK RfMSQR

QKQmfMHacaFEDFDPOBcB KdUKKK KdRVTU LTdU TTMSQT USMSeK

QSQmRMHacaFEDFDPOBcB KdUKKK KdRLTU LLdU TVMSQK UeMSQT

QQDMDaFEDFDPOBcB KdUKKK KdUKeS SKKdf TKMSQT eTMSeV

QeCMDaFEDFDPOBcB KdUKKK KdUKQV SKKdf TSMSQT RSMSeT

QRYMDaFEDFDPOBcB KdUKKK KdUKKe SKKdS TeMSQU eSMSRK

QUgiBD UdKK Udee SKfdT TeMSQT fTMSQT

lIYCPBbGjDEGkaYaFGFEDOCJGSmGkaYbGgEBCGxBFXDyJGeUeU
QVKMSLeQfQMzMSMz QVKMSLeQfQMGMQMz QVKMSLeQfQMGMeMz
QVKMSLeQfQMzMRMz QVKMSLeQfQMGMUMz QVKMSLeQfQMzMfMz
QVKMSLeUTVMFMSMz QVKMSLeUTVMHMQMz QVKMSLeUTVMHMeMz

lIYCPBbGjDEGkaYaFGFEDOCJGQmGkaYbGgEBCGxBFXDyJGeUeU
QVKMSLefQTMGMSMz
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ABCDEFGHIFBJGKLMNOPMQRQLGKSJTRJKL UVEDWGABXYZYDaJGQbTGGKcMdOeMQRQLGKLJKfJTL
gEBeYWYaIEhGABCDEF

iOEDjYaZGHBaXBE
kUlmGkInGUDaFEDeGlIWCeBGABCDEF

lIWCeBGgIFVJ oopVEDWjZoHBaXBEoUVEDWHIFIoUqqgkUrsoQRQLRSKLMKTcLStbnoRSKLRRKKbH
kYWZGuHJ STTRkUlKTf uavbGHIFBJ KLMNOPMQRQLGKSJRLJKL
wDExeYZFGuHJQSRMRKTcLStMRKK uaZFEOWBaFJ UqqgkUrsT
yBFVDzJ STTRrsT

UDWCDOaz
NWDOaF
NzzBz

NWDOaF
ABpDXBEBz AABp

kYWYFZK
TBTB

L qys RbBRRR RbLQtf SBbt cBMKTB

S AHs RbBRRR RbLBfc tKbB cSMKTR

t QmLmcMCEYaYFEDCVBaDe RbBRRR RbBKTQ KRQbc SRMKQR

KKKmTmBMCEYaYFEDnBaDBaB RbBRRR RbBRtL KRKbt fTMKQB

KQKmTMHYaYFEDnBaDBaB RbBRRR RbBRfc KRKbB fSMKQR

KTEYFEDnBaDBaB RbBRRR RbBKQt KRQbc cBMKTL

KL TmBMHYaYFEDIaYeYaB RbBRRR RbLSSK tfbc fKMKKf

KBCBFEhe RbBRRR RbBLLf KRSbt cLMKQS

Kc EYFEDPehpBEYa BbRR Lbtt ttbS fLMKQf

Kf QmLmcMCEYaYFEDFDeOBaB RbBRRR RbLSBB tfbK fKMKQT

KSLMNWYaDMQmcMzYaYFEDFDeORbBRRR RbLSBt tfbQ fcMKQB

Kt QMNWYaDMLmcMzYaYFEDFDeORbBRRR RbLtLt ttbR ftMKQR

QRQmcMHYaYFEDFDeOBaB RbBRRR RbLSKc tcbT ffMKQf

QKQmLMHYaYFEDFDeOBaB RbBRRR RbLSfB tfbB fSMKQR

QQDMEYFEDFDeOBaB RbBRRR RbLtLB tSbt fRMKQf

QTCMEYFEDFDeOBaB RbBRRR RbLtLc tSbt fKMKQf

QLWMEYFEDFDeOBaB RbBRRR RbLtcf ttbT fTMKQB

QBgiCE BbRR BbQB KRBbK fTMKQf

lIWCeBZGjDEGkYWYFGFEDOCJGKmGkYWZGgEBCGyBFVDzJGTBTB
QSRMKtBKfKMGMKMN QSRMKtBKfKMGMQMN QSRMKtBKfKMGMTMN
QSRMKtBKfKMGMLMN QSRMKtBKfKMUMBMN QSRMKtBKfKMUMcMN
QSRMKtBKfKMGMfMN QSRMKtBKfKMUMSMN
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H(@@,*R$H?
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  !" #$%%$&"'(&)*$
#$**$+,%-$."/0"  1234522 3

6$*7" 52 854945 4!!
:;<7" 52 854945 4!=

>>>?&$@-$A?),B

 !"#$%&!"%'!"(#)*+#!,$( -"+%.#*.*#/"0!"#'!#)*+ 1
 !"#$%&'&(&)*&$+,-&(",.$"#$")-&)/&/$'0($1,20(,-0(3$4#&$5).3$,#$,$#-,)/,(/$'0($
-!&$67,."-,-"8&$,)/90($67,)-"-,-"8&$/&-&(:"),-"0)$0'$-!&$,),.3-&;#<$."#-&/=$$

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

 !"#$%&#'"%(!) *(+,-
 ,-./0/12.,'30'*42567/7

 2.2538'(39': 4 1!! +3.'(39: 0!3!C2=9

/D6E"F-;%G;&G&,71-/;./34':

/D6E"F-;%G;&G" !!!HIJBK."L$-M;%,*." BKJ;BNO*

 34.2/4,-'</=,':

!>;/-2./34'&2.,': <.3-28,:  !P'",&"),*G$&

3"BK Q" "BK?@8'*A. :

B24C5/48: F,%();-$"N&(,&"-,"O@$?

:$R&O;&S"32."3!3=

<D/;: 0BR($%-

!5E./34'
F-C,-

 3A;3E4C G-2H9' 3419'
IJ,/8D.KH35EA,L

!>;24C,C
M41,-.2/4.6'N

IOPQ' 9+9R'STUL'

 ''!''"''#''$''%''$''!''&'''''V''*''+''M''!''<''

 *<'W +3.'W ?E-/.6

  !"# "$%&'("#)**+,-./01 234##45 6&4"7+, 7-7*5##*38(9

<35H,4.: 9:;<=>?@

  !
+245+4# *<'W

?E-/.6

 ! "#$%&'('!)&*(+,%-&,.!'-/$0%.('!-&!/%1(!2&-,/!%/!3+%45!67&*5
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G,4,-25' ,-./0/,C'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 D<N(&;-(,%"G;-$"T;*(G"+,&"O%,N$%$G";BNO*"@-,&$G"(%"),BN*(;%)$">(-M"-M$"&$),BB$%G$G"),%G(-(,%@?
 V%)$&-;(%-S."),%)$%-&;-(,%.";%G"$<N(&;-(,%",+"-M$"'WL";&$"R;@$G",%"-M$"O%,N$%$G"N&,GO)-"R$(%I"@-,&$G";)),&G(%I"-,"-M$"

&$),BB$%G$G"),%G(-(,%"+,O%G"(%"-M$"@-,&;I$"+($*G?
?E-/.6'(3.,7:

 /O&(-S";%GJ,&")M$B();*"(G$%-(-S";&$"G$-$&B(%$G"RS",%$",&"B,&$",+"-M$"+,**,>(%I"-$)M%(XO$@7"Y'J:Z[."\/K'."Y'JHD'[."
Y'JLF."K'JLF."WZ.";%GJ,&"B$*-(%I"N,(%-?

 ',BN,O%G@">(-M";"*(@-$G"NO&(-S",+"*$@@"-M;%"==]"M;T$"R$$%">$(IM-"),&&$)-$G"-,"),BN$%@;-$"+,&"(BNO&(-($@";%GJ,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"O@$G"-,");*)O*;-$"-M$";B,O%-",+"),BN,O%G"%$)$@@;&S"-,";)M($T$"-M$"G$@(&$G"),%)$%-&;-(,%",+"-M$"
N;&$%-"),BN,O%G"(%"@,*O-(,%?""

 /O&(-S",+"(@,B$&()"),BN,O%G@"(@"&$N,&-$G";@"-M$"@OB",+"-M$"(@,B$&@?""
 /O&(-S"T;*O$@";&$"&,O%G$G"-,"-M$"%$;&$@-">M,*$"%OBR$&?

 ,-./0/,C'M41,-.2/4.6'V25E,'(3.,7 :
 6M$"O%)$&-;(%-($@";&$"G$-$&B(%$G"(%";)),&G;%)$">(-M"ZF^" C!48";%G"YO(G$"49?"6M$")$&-(+($G"$<N;%G$G

O%)$&-;(%-S"T;*O$"(%)*OG$@"I&;T(B$-&()"O%)$&-;(%-S."M,B,I$%$(-S"R$->$$%5;BNO*"O%)$&-;(%-S."@-,&;I$"@-;R(*(-S
O%)$&-;(%-S";%G"@M(NN(%I"@-;R(*(-S"O%)$&-;(%-S";%G">$&$"),BR(%$G"O@(%I"-M$"+,**,>(%I"+,&BO*;7

 !(@";"),T$&;I$"+;)-,&",+"3.">M()M"I(T$@";"*$T$*",+"),%+(G$%)$",+";NN&,<(B;-$*S"=9]?
 6M$"N;)A;I$G";B,O%-"(@"-M$"B(%(BOB"@;BN*$"@(_$"+,&">M()M"O%)$&-;(%-S"(@"T;*(G?""6M$";BNO*@";&$",T$&5+(**$G"-,"$%@O&$

-M;-"-M$"B(%(BOB"N;)A;I$G";B,O%-");%"R$"@O++()($%-*S"-&;%@+$&&$G?
)24E021.E-/48'(3.,7:

 ',%)$%-&;-(,%"(@"R;@$G"ON,%"I&;T(B$-&()"N&$N;&;-(,%"O@(%I"$(-M$&";"R;*;%)$">M,@$");*(R&;-(,%"M;@"R$$%"T$&(+($G"G;(*S"
O@(%I"EZF6"-&;)$;R*$">$(IM-@.";%GJ,&"G(*O-(,%@">(-M"'*;@@"0"I*;@@>;&$?

B24C5/48'(3.,7:
 F-;R(*(-S",+"-M$"O%,N$%$G"N&,GO)-.">M$%"@-,&$G"(%"),BN*(;%)$">(-M"-M$"&$),BB$%G$G"),%G(-(,%@."(@"IO;&;%-$$G"-M&,OIM"

-M$"$<N(&;-(,%"G(@N*;S$G",%"-M$"N&,GO)-"*;R$*";%G")$&-(+();-$?"',%-;)-"W$@-$A"+,&";GG(-(,%;*",N$%$G"N&,GO)-"@-;R(*(-S"
(%+,&B;-(,%.">(-M"-M$"A%,>*$GI$JO%G$&@-;%G(%I"-M;-",N$%"N&,GO)-"@-;R(*(-S"(@"@ORU$)-"-,"-M$"@N$)(+()"M;%G*(%I";%G"
$%T(&,%B$%-;*"),%G(-(,%@"-,">M()M"-M$"N&,GO)-"(@"$<N,@$G?":,&"S,O&"),%T$%($%)$"W$@-$A"@ONN*($@"G$;)-(T;-$G"T(;*@">(-M"
B,@-"@-;%G;&G@"N;)A$G"(%"3BK";BNO*@?"K;&I$&"T,*OB$"G$;)-(T;-$G"T(;*@";&$";T;(*;R*$"-M&,OIM"W$@-$A";@";")O@-,B"
,&G$&$G"(-$B?"0GG(-(,%;**S."W$@-$A"@$**@"[L['F"+,&"-M$"NO&N,@$",+"I*;@@>;&$"G$;)-(T;-(,%";@");-;*,I"%OBR$&"4 21 ."
>M()M"(%)*OG$@"),BN*$-$"(%@-&O)-(,%@?

 Z+";%S"O%G(@@,*T$G"B;-$&(;*"(@"T(@(R*$"(%@(G$"-M$";BNO*."@,%();-$"-M$"O%,N$%$G";BNO*"O%-(*"-M$"B;-$&(;*"(@"),BN*$-$*S"
G(@@,*T$G?
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  !" #$%%$&"'(&)*$
#$**$+,%-$."/0"  1234522 3

6$*7" 52 854945 4!!
:;<7" 52 854945 4!=

>>>?&$@-$A?),B

 !"#$%&!"%'!"(#)*+#!,$( -"+%.#*.*#/"0!"#'!#)*+ 1
 !"#$%&'&(&)*&$+,-&(",.$"#$")-&)/&/$'0($1,20(,-0(3$4#&$5).3$,#$,$#-,)/,(/$'0($
-!&$67,."-,-"8&$,)/90($67,)-"-,-"8&$/&-&(:"),-"0)$0'$-!&$,),.3-&;#<$."#-&/=$$

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

 !"#$%&#'"%(!) *(+,-
 ,-./0/12.,'30'*42567/7

 2.2538'(39': 4 1!! +3.'(39: 0!3  291

/C6D"E-;%F;&F&,71-/;./34':

/C6D"E-;%F;&F" !!!GHIBJ."K$-L;%,*." BJI;BMN*

 34.2/4,-'</=,':

!>;/-2./34'&2.,': <.3-28,:  !O'",&"),*F$&

3"BJ P" "BJ?@8'*A. :

B24C5/48: E,%();-$"M&(,&"-,"N@$?

K;Q"4 ."3!3=

<D/;: 0BR($%-

!5E./34'
F-C,-

 3A;3E4C G-2H9' 3419'
IJ,/8D.KH35EA,L

!>;24C,C
M41,-.2/4.6'N

IOPQ' 9+9R'STUL'

 ''!''"''#''$''%''$''!''&'''''V''*''+''M''!''<''

 *<'W +3.'W ?E-/.6

  !"# "$%&'("#)**+,-./01 2-3##34 5&3"67,-872*4##*-9(:

<35H,4.: :;<=>?@A

  !
723473# *<'W

?E-/.6

 ! "#$%&'('!)&*(+,%-&,.!'-/$0%.('!-&!/%1(!2&-,/!%/!3+%45!67&*5
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%53J'"2.,:

)3X/5,'?D27,'*:

)3X/5,'?D27,'Y:

&,.9'#6;,:

)3X/5,'?D27,' 3A;37/./34:

89:11!#!;5<11
)0,+%!6=>!?*%,5@!A=B;9B9C

 35EA4:

=5:!10D1-&5

E%,(+F1(,G%&70!?;;F9<!HDHC

=::IJ

K%4(0(&L,GF!8=:&1!M!89;&1

##8-+4+4*4&232456#*67823#9

863:>B38*86.2:6#/2;;6<= )24E021.E-,C'E4C,-'",7.,@Z7'$<F'O[[\:U[\P
",8/7.,-,C']E25/.6'<67.,A

 ,-./0/12.,'W%)'^[_O`

883:>B38*86.2:6#>8?6<=

6L(@")L&,B;-,H&;B"&$M&$@$%-@";"H$%$&;*"@$-",+"-$@-(%H"),%F(-(,%@")L,@$%"+,&"M&,FN)-"
;))$M-;%)$?"":,&",M-(B;*"&$@N*-@"(%"Q,N&"*;R."),%F(-(,%@"@L,N*F"R$";FTN@-$F"+,&"Q,N&"
@M$)(+()"(%@-&NB$%-."B$-L,F.";%F";MM*();-(,%?

]E25/.6' 340/-A2./34'#,7.

$4a9'V35
85:N0
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G,4,-25' ,-./0/,C'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 C<M(&;-(,%"F;-$"S;*(F"+,&"N%,M$%$F";BMN*"@-,&$F"(%"),BM*(;%)$">(-L"-L$"&$),BB$%F$F"),%F(-(,%@?
 U%)$&-;(%-Q."),%)$%-&;-(,%.";%F"$<M(&;-(,%",+"-L$"'VK";&$"R;@$F",%"-L$"N%,M$%$F"M&,FN)-"R$(%H"@-,&$F";)),&F(%H"-,"-L$"

&$),BB$%F$F"),%F(-(,%"+,N%F"(%"-L$"@-,&;H$"+($*F?
?E-/.6'(3.,7:

 /N&(-Q";%FI,&")L$B();*"(F$%-(-Q";&$"F$-$&B(%$F"RQ",%$",&"B,&$",+"-L$"+,**,>(%H"-$)L%(WN$@7"X'I:YZ."[/J'."X'IGC'Z."
X'IKE."J'IKE."VY.";%FI,&"B$*-(%H"M,(%-?

 ',BM,N%F@">(-L";"*(@-$F"MN&(-Q",+"*$@@"-L;%"==\"L;S$"R$$%">$(HL-"),&&$)-$F"-,"),BM$%@;-$"+,&"(BMN&(-($@";%FI,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"N@$F"-,");*)N*;-$"-L$";B,N%-",+"),BM,N%F"%$)$@@;&Q"-,";)L($S$"-L$"F$@(&$F"),%)$%-&;-(,%",+"-L$"
M;&$%-"),BM,N%F"(%"@,*N-(,%?""

 /N&(-Q",+"(@,B$&()"),BM,N%F@"(@"&$M,&-$F";@"-L$"@NB",+"-L$"(@,B$&@?""
 /N&(-Q"S;*N$@";&$"&,N%F$F"-,"-L$"%$;&$@-">L,*$"%NBR$&?

 ,-./0/,C'M41,-.2/4.6'V25E,'(3.,7 :
 6L$"N%)$&-;(%-($@";&$"F$-$&B(%$F"(%";)),&F;%)$">(-L"YE]" ^!48";%F"XN(F$"49?"6L$")$&-(+($F"$<M;%F$F

N%)$&-;(%-Q"S;*N$"(%)*NF$@"H&;S(B$-&()"N%)$&-;(%-Q."L,B,H$%$(-Q"R$->$$%5;BMN*"N%)$&-;(%-Q."@-,&;H$"@-;R(*(-Q
N%)$&-;(%-Q";%F"@L(MM(%H"@-;R(*(-Q"N%)$&-;(%-Q";%F">$&$"),BR(%$F"N@(%H"-L$"+,**,>(%H"+,&BN*;7

 !(@";"),S$&;H$"+;)-,&",+"3.">L()L"H(S$@";"*$S$*",+"),%+(F$%)$",+";MM&,<(B;-$*Q"=9\?
 6L$"M;)A;H$F";B,N%-"(@"-L$"B(%(BNB"@;BM*$"@(_$"+,&">L()L"N%)$&-;(%-Q"(@"S;*(F?""6L$";BMN*@";&$",S$&5+(**$F"-,"$%@N&$

-L;-"-L$"B(%(BNB"M;)A;H$F";B,N%-");%"R$"@N++()($%-*Q"-&;%@+$&&$F?
)24E021.E-/48'(3.,7:

 ',%)$%-&;-(,%"(@"R;@$F"NM,%"H&;S(B$-&()"M&$M;&;-(,%"N@(%H"$(-L$&";"R;*;%)$">L,@$");*(R&;-(,%"L;@"R$$%"S$&(+($F"F;(*Q"
N@(%H"DYE6"-&;)$;R*$">$(HL-@.";%FI,&"F(*N-(,%@">(-L"'*;@@"0"H*;@@>;&$?

B24C5/48'(3.,7:
 E-;R(*(-Q",+"-L$"N%,M$%$F"M&,FN)-.">L$%"@-,&$F"(%"),BM*(;%)$">(-L"-L$"&$),BB$%F$F"),%F(-(,%@."(@"HN;&;%-$$F"-L&,NHL"

-L$"$<M(&;-(,%"F(@M*;Q$F",%"-L$"M&,FN)-"*;R$*";%F")$&-(+();-$?"',%-;)-"V$@-$A"+,&";FF(-(,%;*",M$%$F"M&,FN)-"@-;R(*(-Q"
(%+,&B;-(,%.">(-L"-L$"A%,>*$FH$IN%F$&@-;%F(%H"-L;-",M$%"M&,FN)-"@-;R(*(-Q"(@"@NRT$)-"-,"-L$"@M$)(+()"L;%F*(%H";%F"
$%S(&,%B$%-;*"),%F(-(,%@"-,">L()L"-L$"M&,FN)-"(@"$<M,@$F?":,&"Q,N&"),%S$%($%)$"V$@-$A"@NMM*($@"F$;)-(S;-$F"S(;*@">(-L"
B,@-"@-;%F;&F@"M;)A$F"(%"3BJ";BMN*@?"J;&H$&"S,*NB$"F$;)-(S;-$F"S(;*@";&$";S;(*;R*$"-L&,NHL"V$@-$A";@";")N@-,B"
,&F$&$F"(-$B?"0FF(-(,%;**Q."V$@-$A"@$**@"ZKZ'E"+,&"-L$"MN&M,@$",+"H*;@@>;&$"F$;)-(S;-(,%";@");-;*,H"%NBR$&"4 21 ."
>L()L"(%)*NF$@"),BM*$-$"(%@-&N)-(,%@?

 Y+";%Q"N%F(@@,*S$F"B;-$&(;*"(@"S(@(R*$"(%@(F$"-L$";BMN*."@,%();-$"-L$"N%,M$%$F";BMN*"N%-(*"-L$"B;-$&(;*"(@"),BM*$-$*Q"
F(@@,*S$F?
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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: M-8330-ADD-4
Description: 3,5-Dinitroaniline 

Lot: 223041214-01
Solvent: Methanol (50%)

Acetonitrile (50%)

Date Certified: Dec 6, 2023
Expiration: Jan 6, 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)

3,5-Dinitroaniline 618-87-1 100.0 100.8 100.8

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: M-8330-ADD-4
Description: 3,5-Dinitroaniline 

Lot: 222011692-04
Solvent: Methanol (50%)

Acetonitrile (50%)

Date Certified: Jun 17, 2024
Expiration: Jul 17, 2026

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)

3,5-Dinitroaniline 618-87-1 100.0 100.6 100.6

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% and was determined in accordance with ISO 17034. 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
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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: M-8330-ADD-3
Description: Picric acid

Lot: 223031306-01
Solvent: Acetonitrile (50%)

Methanol (50%)

Date Certified: Oct 27, 2023
Expiration: Nov 27, 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)

Picric acid 88-89-1 99.1 100.4 99.5

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: M-8330-ADD-3
Description: Picric acid

Lot: 223031306-01
Solvent: Acetonitrile (50%)

Methanol (50%)

Date Certified: Oct 27, 2023
Expiration: Nov 27, 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)

Picric acid 88-89-1 99.1 100.4 99.5

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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ABCDEFGHIFBJGKLMNOPMQKQRGSTJRUJTV WXEDYGABZabaDcJGQdeGGSfMgOhMQKQRGSRJSUJeR
iEBhaYacIEjGABCDEF

kOEDlacbGHBcZBE
mWnoGmIpGWDcFEDhGnIYChBGABCDEF

nIYChBGiIFXJ qqrXEDYlbqHBcZBEqWXEDYHIFIqWssimWtuqQKQRKVKLMSefeRSdpqKVKLKKSSdH
maYbGvHJ VeeKnOEESTV vcwdGHIFBJ KLMNOPMQKQRGSTJQQJSK
xDEyhabFGvHJQVKMKSefeRSMKSS vcbFEOYBcFJ WssimWtue
zBFXDAJ VeeKtue

WDYCDOcA
NYDOcF
NAABA

NYDOcF
ABrDZBEBA BABr

maYaFbS
eTeT

C SKSoQMHacaFEDpBcDBcB KdTKKK KdTRKS SKVdK VeMSSL

nIYChBbGlDEGmaYaFGEEDOCJGSoGmaYbGiEBCGzBFXDAJGeTeT
QVKMSLRUVVMNMSMN QVKMSLRUVVMFMQMN QVKMSLRUVVMFMeMN
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QVKMSLRUVVMNMSLMN QVKMSLRUVVMFMQKMN

10/25/2024
4:03:35 PM

Page 142 of 817



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

10/25/2024
4:03:35 PM

Page 143 of 817



ABCDEFGHIFBJGKLMNBCMOPOQGKRJSOJSK TUEDVGABWXYXDZJGOaSGGORMbcdMOPOQGKeJKQJQf
gEBhXVXZIEiGABCDEF

jcEDkXZYGHBZWBE
lTNmGlInGTDZFEDhGNIVChBGABCDEF

NIVChBGgIFUJ oopUEDVkYoHBZWBEoTUEDVHIFIoTqqglTrsoOPOQPLKLMKSeRLQanoPLKLPPKKaH
lXVYGtHJ fSSPNcEEKuL tZvaGHIFBJ KLMNBCMOPOQGKuJuSJOS
wDExhXYFGtHJOfPMPKSeRLQMPKK tZYFEcVBZFJ TqqglTrsS
yBFUDzJ fSSPrsS

TDVCDcZz
bVDcZF
bzzBz

bVDcZF
ABpDWBEBz AABp

lXVXFYK
fSSPBrNDZprKPd

C KPKmOMHXZXFEDnBZDBZB PauPPP PauPfL KPKaf fSMKKL

NIVChBYGkDEGlXVXFGEEDcCJGKmGlXVYGgEBCGyBFUDzJGfSSPBrNDZprKPd
OfPMKLRRPuMbMKMb OfPMKLRRPuMbMOMb OfPMKLRRPuMBMSMb
OfPMKLReKuMBMKMb OfPMKLReKuMbMOMb OfPMKLReKuMBMSMb
OfPMKLReKuMbMQMb
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  !" #$%%$&"'(&)*$
#$**$+,%-$."/0"  1234522 3

6$*7" 52 854945 4!!
:;<7" 52 854945 4!=

>>>?&$@-$A?),B

 !"#$%&!"%'!"(#)*+#!,$( -"+%.#*.*#/"0!"#'!#)*+ 1
 !"#$%&'&(&)*&$+,-&(",.$"#$")-&)/&/$'0($1,20(,-0(3$4#&$5).3$,#$,$#-,)/,(/$'0($
-!&$67,."-,-"8&$,)/90($67,)-"-,-"8&$/&-&(:"),-"0)$0'$-!&$,),.3-&;#<$."#-&/=$$

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

 !"#$%&#'"%(!) *(+,-
 ,-./0/12.,'30'*42567/7

 2.2538'(39': 4 894 +3.'(39: 0!3!981!

244!"CD&&,E;-$"F(<&,71-/;./34':

244!"CD&&,E;-$"F(<" !!!"GEHBI."F$-J;%,*." BIH;BKD*

 34.2/4,-'</=,':

!>;/-2./34'&2.,': <.3-28,:  !L'",&"),*M$&

3"BI N" "BI?@8'*A. :

O$)$BP$&"4 ."3!32

<B/;: 0BP($%-

!5C./34'
D-E,-

 3A;3C4E F-2G9' 3419'
HI,/8B.JG35CA,K

!>;24E,E
L41,-.2/4.6'M

HNOP' 9+9Q'RSTK'

 ''!''"''#''$''%''$''!''&'''''U''*''+''L''!''<''

 *<'V +3.'V ?C-/.6

  !"# "$%&'("#)**+,*#)-./0102345617616 8-9.- .* :&. "8;,+#<;=>-<###?=@=

<35G,4.: A62BC14D

  !
;?.8;.# *<'V

?C-/.6

 ! "#$%&'('!)&*(+,%-&,.!'-/$0%.('!-&!/%1(!2&-,/!%/!3+%45!67&*5
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)3W/5,'?B27,'*:

)3W/5,'?B27,'X:

&,.9'#6;,:

)3W/5,'?B27,' 3A;37/./34:
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)0,+%!6=>!?*%,5@!A=B;9B9C

 35CA4:

=5:!10D1-&5

E%,(+F1(,G%&70!?;;F9<!HDHC
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# ./6F.-*-<.2:6#/2;;6<= )24C021.C-,E'C4E,-'",7.,@Y7'$<D'NZZ[:TZ[O
",8/7.,-,E'\C25/.6'<67.,A

 ,-./0/12.,'V%)']Z^N_

#<./6F.-*-<.2:6#>8?6<=

6J(@")J&,B;-,E&;B"&$K&$@$%-@";"E$%$&;*"@$-",+"-$@-(%E"),%M(-(,%@")J,@$%"+,&"K&,MD)-"
;))$K-;%)$?"":,&",K-(B;*"&$@D*-@"(%"S,D&"*;P."),%M(-(,%@"@J,D*M"P$";MTD@-$M"+,&"S,D&"
@K$)(+()"(%@-&DB$%-."B$-J,M.";%M";KK*();-(,%?

\C25/.6' 340/-A2./34'#,7.

$4`9'U35
85:N0
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F,4,-25' ,-./0/,E'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 U<K(&;-(,%"M;-$"R;*(M"+,&"D%,K$%$M";BKD*"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@?
 V%)$&-;(%-S."),%)$%-&;-(,%.";%M"$<K(&;-(,%",+"-J$"'WF";&$"P;@$M",%"-J$"D%,K$%$M"K&,MD)-"P$(%E"@-,&$M";)),&M(%E"-,"-J$"

&$),BB$%M$M"),%M(-(,%"+,D%M"(%"-J$"@-,&;E$"+($*M?
?C-/.6'(3.,7:

 /D&(-S";%MH,&")J$B();*"(M$%-(-S";&$"M$-$&B(%$M"PS",%$",&"B,&$",+"-J$"+,**,>(%E"-$)J%(XD$@7"Y'H:ZO."[/I'."Y'HGU'O."
Y'HFC."I'HFC."WZ.";%MH,&"B$*-(%E"K,(%-?

 ',BK,D%M@">(-J";"*(@-$M"KD&(-S",+"*$@@"-J;%"==\"J;R$"P$$%">$(EJ-"),&&$)-$M"-,"),BK$%@;-$"+,&"(BKD&(-($@";%MH,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"D@$M"-,");*)D*;-$"-J$";B,D%-",+"),BK,D%M"%$)$@@;&S"-,";)J($R$"-J$"M$@(&$M"),%)$%-&;-(,%",+"-J$"
K;&$%-"),BK,D%M"(%"@,*D-(,%?""

 /D&(-S",+"(@,B$&()"),BK,D%M@"(@"&$K,&-$M";@"-J$"@DB",+"-J$"(@,B$&@?""
 /D&(-S"R;*D$@";&$"&,D%M$M"-,"-J$"%$;&$@-">J,*$"%DBP$&?

 ,-./0/,E'L41,-.2/4.6'U25C,'(3.,7 :
 6J$"D%)$&-;(%-($@";&$"M$-$&B(%$M"(%";)),&M;%)$">(-J"ZC]" ^!48";%M"YD(M$"49?"6J$")$&-(+($M"$<K;%M$M

D%)$&-;(%-S"R;*D$"(%)*DM$@"E&;R(B$-&()"D%)$&-;(%-S."J,B,E$%$(-S"P$->$$%5;BKD*"D%)$&-;(%-S."@-,&;E$"@-;P(*(-S
D%)$&-;(%-S";%M"@J(KK(%E"@-;P(*(-S"D%)$&-;(%-S";%M">$&$"),BP(%$M"D@(%E"-J$"+,**,>(%E"+,&BD*;7

 !(@";"),R$&;E$"+;)-,&",+"3.">J()J"E(R$@";"*$R$*",+"),%+(M$%)$",+";KK&,<(B;-$*S"=9\?
 6J$"K;)A;E$M";B,D%-"(@"-J$"B(%(BDB"@;BK*$"@(_$"+,&">J()J"D%)$&-;(%-S"(@"R;*(M?""6J$";BKD*@";&$",R$&5+(**$M"-,"$%@D&$

-J;-"-J$"B(%(BDB"K;)A;E$M";B,D%-");%"P$"@D++()($%-*S"-&;%@+$&&$M?
)24C021.C-/48'(3.,7:

 ',%)$%-&;-(,%"(@"P;@$M"DK,%"E&;R(B$-&()"K&$K;&;-(,%"D@(%E"$(-J$&";"P;*;%)$">J,@$");*(P&;-(,%"J;@"P$$%"R$&(+($M"M;(*S"
D@(%E"QZC6"-&;)$;P*$">$(EJ-@.";%MH,&"M(*D-(,%@">(-J"'*;@@"0"E*;@@>;&$?

a24E5/48'(3.,7:
 C-;P(*(-S",+"-J$"D%,K$%$M"K&,MD)-.">J$%"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@."(@"ED;&;%-$$M"-J&,DEJ"

-J$"$<K(&;-(,%"M(@K*;S$M",%"-J$"K&,MD)-"*;P$*";%M")$&-(+();-$?"',%-;)-"W$@-$A"+,&";MM(-(,%;*",K$%$M"K&,MD)-"@-;P(*(-S"
(%+,&B;-(,%.">(-J"-J$"A%,>*$ME$HD%M$&@-;%M(%E"-J;-",K$%"K&,MD)-"@-;P(*(-S"(@"@DPT$)-"-,"-J$"@K$)(+()"J;%M*(%E";%M"
$%R(&,%B$%-;*"),%M(-(,%@"-,">J()J"-J$"K&,MD)-"(@"$<K,@$M?":,&"S,D&"),%R$%($%)$"W$@-$A"@DKK*($@"M$;)-(R;-$M"R(;*@">(-J"
B,@-"@-;%M;&M@"K;)A$M"(%"3BI";BKD*@?"I;&E$&"R,*DB$"M$;)-(R;-$M"R(;*@";&$";R;(*;P*$"-J&,DEJ"W$@-$A";@";")D@-,B"
,&M$&$M"(-$B?"0MM(-(,%;**S."W$@-$A"@$**@"OFO'C"+,&"-J$"KD&K,@$",+"E*;@@>;&$"M$;)-(R;-(,%";@");-;*,E"%DBP$&"4 21 ."
>J()J"(%)*DM$@"),BK*$-$"(%@-&D)-(,%@?

 Z+";%S"D%M(@@,*R$M"B;-$&(;*"(@"R(@(P*$"(%@(M$"-J$";BKD*."@,%();-$"-J$"D%,K$%$M";BKD*"D%-(*"-J$"B;-$&(;*"(@"),BK*$-$*S"
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 !"#$%&#'"%(!) *(+,-
 ,-./0/12.,'30'*42567/7

 2.2538'(39': 4 894 +3.'(39: 0!3!981!

244!"CD&&,E;-$"F(<&,71-/;./34':

244!"CD&&,E;-$"F(<" !!!"GEHBI."F$-J;%,*." BIH;BKD*

 34.2/4,-'</=,':

!>;/-2./34'&2.,': <.3-28,:  !L'",&"),*M$&

3"BI N" "BI?@8'*A. :

O$)$BP$&"4 ."3!32

<B/;: 0BP($%-

!5C./34'
D-E,-

 3A;3C4E F-2G9' 3419'
HI,/8B.JG35CA,K

!>;24E,E
L41,-.2/4.6'M

HNOP' 9+9Q'RSTK'
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 *<'V +3.'V ?C-/.6
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<35G,4.: A62BC14D

  !
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)0,+%!6=>!?*%,5@!A=B;9B9C

 35CA4:
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# ./6F.-*-<.2:6#/2;;6<= )24C021.C-,E'C4E,-'",7.,@Y7'$<D'NZZ[:TZ[O
",8/7.,-,E'\C25/.6'<67.,A
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#<./6F.-*-<.2:6#>8?6<=

6J(@")J&,B;-,E&;B"&$K&$@$%-@";"E$%$&;*"@$-",+"-$@-(%E"),%M(-(,%@")J,@$%"+,&"K&,MD)-"
;))$K-;%)$?"":,&",K-(B;*"&$@D*-@"(%"S,D&"*;P."),%M(-(,%@"@J,D*M"P$";MTD@-$M"+,&"S,D&"
@K$)(+()"(%@-&DB$%-."B$-J,M.";%M";KK*();-(,%?
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$4`9'U35
85:N0

! 5Q,R53!33"&$R? /;E$"3",+"4

10/25/2024
4:03:35 PM

Page 155 of 817



F,4,-25' ,-./0/,E'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 U<K(&;-(,%"M;-$"R;*(M"+,&"D%,K$%$M";BKD*"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@?
 V%)$&-;(%-S."),%)$%-&;-(,%.";%M"$<K(&;-(,%",+"-J$"'WF";&$"P;@$M",%"-J$"D%,K$%$M"K&,MD)-"P$(%E"@-,&$M";)),&M(%E"-,"-J$"

&$),BB$%M$M"),%M(-(,%"+,D%M"(%"-J$"@-,&;E$"+($*M?
?C-/.6'(3.,7:

 /D&(-S";%MH,&")J$B();*"(M$%-(-S";&$"M$-$&B(%$M"PS",%$",&"B,&$",+"-J$"+,**,>(%E"-$)J%(XD$@7"Y'H:ZO."[/I'."Y'HGU'O."
Y'HFC."I'HFC."WZ.";%MH,&"B$*-(%E"K,(%-?

 ',BK,D%M@">(-J";"*(@-$M"KD&(-S",+"*$@@"-J;%"==\"J;R$"P$$%">$(EJ-"),&&$)-$M"-,"),BK$%@;-$"+,&"(BKD&(-($@";%MH,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"D@$M"-,");*)D*;-$"-J$";B,D%-",+"),BK,D%M"%$)$@@;&S"-,";)J($R$"-J$"M$@(&$M"),%)$%-&;-(,%",+"-J$"
K;&$%-"),BK,D%M"(%"@,*D-(,%?""

 /D&(-S",+"(@,B$&()"),BK,D%M@"(@"&$K,&-$M";@"-J$"@DB",+"-J$"(@,B$&@?""
 /D&(-S"R;*D$@";&$"&,D%M$M"-,"-J$"%$;&$@-">J,*$"%DBP$&?

 ,-./0/,E'L41,-.2/4.6'U25C,'(3.,7 :
 6J$"D%)$&-;(%-($@";&$"M$-$&B(%$M"(%";)),&M;%)$">(-J"ZC]" ^!48";%M"YD(M$"49?"6J$")$&-(+($M"$<K;%M$M

D%)$&-;(%-S"R;*D$"(%)*DM$@"E&;R(B$-&()"D%)$&-;(%-S."J,B,E$%$(-S"P$->$$%5;BKD*"D%)$&-;(%-S."@-,&;E$"@-;P(*(-S
D%)$&-;(%-S";%M"@J(KK(%E"@-;P(*(-S"D%)$&-;(%-S";%M">$&$"),BP(%$M"D@(%E"-J$"+,**,>(%E"+,&BD*;7

 !(@";"),R$&;E$"+;)-,&",+"3.">J()J"E(R$@";"*$R$*",+"),%+(M$%)$",+";KK&,<(B;-$*S"=9\?
 6J$"K;)A;E$M";B,D%-"(@"-J$"B(%(BDB"@;BK*$"@(_$"+,&">J()J"D%)$&-;(%-S"(@"R;*(M?""6J$";BKD*@";&$",R$&5+(**$M"-,"$%@D&$

-J;-"-J$"B(%(BDB"K;)A;E$M";B,D%-");%"P$"@D++()($%-*S"-&;%@+$&&$M?
)24C021.C-/48'(3.,7:

 ',%)$%-&;-(,%"(@"P;@$M"DK,%"E&;R(B$-&()"K&$K;&;-(,%"D@(%E"$(-J$&";"P;*;%)$">J,@$");*(P&;-(,%"J;@"P$$%"R$&(+($M"M;(*S"
D@(%E"QZC6"-&;)$;P*$">$(EJ-@.";%MH,&"M(*D-(,%@">(-J"'*;@@"0"E*;@@>;&$?

a24E5/48'(3.,7:
 C-;P(*(-S",+"-J$"D%,K$%$M"K&,MD)-.">J$%"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@."(@"ED;&;%-$$M"-J&,DEJ"

-J$"$<K(&;-(,%"M(@K*;S$M",%"-J$"K&,MD)-"*;P$*";%M")$&-(+();-$?"',%-;)-"W$@-$A"+,&";MM(-(,%;*",K$%$M"K&,MD)-"@-;P(*(-S"
(%+,&B;-(,%.">(-J"-J$"A%,>*$ME$HD%M$&@-;%M(%E"-J;-",K$%"K&,MD)-"@-;P(*(-S"(@"@DPT$)-"-,"-J$"@K$)(+()"J;%M*(%E";%M"
$%R(&,%B$%-;*"),%M(-(,%@"-,">J()J"-J$"K&,MD)-"(@"$<K,@$M?":,&"S,D&"),%R$%($%)$"W$@-$A"@DKK*($@"M$;)-(R;-$M"R(;*@">(-J"
B,@-"@-;%M;&M@"K;)A$M"(%"3BI";BKD*@?"I;&E$&"R,*DB$"M$;)-(R;-$M"R(;*@";&$";R;(*;P*$"-J&,DEJ"W$@-$A";@";")D@-,B"
,&M$&$M"(-$B?"0MM(-(,%;**S."W$@-$A"@$**@"OFO'C"+,&"-J$"KD&K,@$",+"E*;@@>;&$"M$;)-(R;-(,%";@");-;*,E"%DBP$&"4 21 ."
>J()J"(%)*DM$@"),BK*$-$"(%@-&D)-(,%@?

 Z+";%S"D%M(@@,*R$M"B;-$&(;*"(@"R(@(P*$"(%@(M$"-J$";BKD*."@,%();-$"-J$"D%,K$%$M";BKD*"D%-(*"-J$"B;-$&(;*"(@"),BK*$-$*S"
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244!"CD&&,E;-$"F(<" !!!"GEHBI."F$-J;%,*." BIH;BKD*
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!>;/-2./34'&2.,': <.3-28,:  !L'",&"),*M$&
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<B/;: 0BP($%-

!5C./34'
D-E,-
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HI,/8B.JG35CA,K

!>;24E,E
L41,-.2/4.6'M

HNOP' 9+9Q'RSTK'

 ''!''"''#''$''%''$''!''&'''''U''*''+''L''!''<''

 *<'V +3.'V ?C-/.6
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  !
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",8/7.,-,E'\C25/.6'<67.,A
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6J(@")J&,B;-,E&;B"&$K&$@$%-@";"E$%$&;*"@$-",+"-$@-(%E"),%M(-(,%@")J,@$%"+,&"K&,MD)-"
;))$K-;%)$?"":,&",K-(B;*"&$@D*-@"(%"S,D&"*;P."),%M(-(,%@"@J,D*M"P$";MTD@-$M"+,&"S,D&"
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F,4,-25' ,-./0/,E'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 U<K(&;-(,%"M;-$"R;*(M"+,&"D%,K$%$M";BKD*"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@?
 V%)$&-;(%-S."),%)$%-&;-(,%.";%M"$<K(&;-(,%",+"-J$"'WF";&$"P;@$M",%"-J$"D%,K$%$M"K&,MD)-"P$(%E"@-,&$M";)),&M(%E"-,"-J$"

&$),BB$%M$M"),%M(-(,%"+,D%M"(%"-J$"@-,&;E$"+($*M?
?C-/.6'(3.,7:
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 ,-./0/,E'L41,-.2/4.6'U25C,'(3.,7 :
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 ,-./0/12.,'30'*42567/7
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HNOP' 9+9Q'RSTK'

 ''!''"''#''$''%''$''!''&'''''U''*''+''L''!''<''

 *<'V +3.'V ?C-/.6

  !"# "$%&'("#)**+,*#)-./0102345617616 8-9.- .* :&. "8;,+#<;=>-<###?=@=
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6J(@")J&,B;-,E&;B"&$K&$@$%-@";"E$%$&;*"@$-",+"-$@-(%E"),%M(-(,%@")J,@$%"+,&"K&,MD)-"
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a24E5/48'(3.,7:
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 Z+";%S"D%M(@@,*R$M"B;-$&(;*"(@"R(@(P*$"(%@(M$"-J$";BKD*."@,%();-$"-J$"D%,K$%$M";BKD*"D%-(*"-J$"B;-$&(;*"(@"),BK*$-$*S"
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  !" #$%%$&"'(&)*$
#$**$+,%-$."/0"  1234522 3

6$*7" 52 854945 4!!
:;<7" 52 854945 4!=

>>>?&$@-$A?),B

 !"#$%&!"%'!"(#)*+#!,$( -"+%.#*.*#/"0!"#'!#)*+ 1
 !"#$%&'&(&)*&$+,-&(",.$"#$")-&)/&/$'0($1,20(,-0(3$4#&$5).3$,#$,$#-,)/,(/$'0($
-!&$67,."-,-"8&$,)/90($67,)-"-,-"8&$/&-&(:"),-"0)$0'$-!&$,),.3-&;#<$."#-&/=$$

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

 !"#$%&#'"%(!) *(+,-
 ,-./0/12.,'30'*42567/7

 2.2538'(39': 4 894 +3.'(39: 0!3  899

244!"CD&&,E;-$"F(<&,71-/;./34':

244!"CD&&,E;-$"F(<" !!!"GEHBI."F$-J;%,*." BIH;BKD*

 34.2/4,-'</=,':

!>;/-2./34'&2.,': <.3-28,:  !L'",&"),*M$&

3"BI N" "BI?@8'*A. :

F;O"4 ."3!3=

<B/;: 0BP($%-

!5C./34'
D-E,-

 3A;3C4E F-2G9' 3419'
HI,/8B.JG35CA,K

!>;24E,E
L41,-.2/4.6'M

HNOP' 9+9Q'RSTK'

 ''!''"''#''$''%''$''!''&'''''U''*''+''L''!''<''

 *<'V +3.'V ?C-/.6

  !"# "$%&'("#)***+*#),-./0/1234506505 7,8-, -* 9&-"7:+#888;<,=#,, >?@

<35G,4.: A51BC03D

  !
:E-7:-# *<'V

?C-/.6

 ! "#$%&'('!)&*(+,%-&,.!'-/$0%.('!-&!/%1(!2&-,/!%/!3+%45!67&*5
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89:11!#!;5<11
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 35CA4:

=5:!10D1-&5

E%,(+F1(,G%&70!?;;F9<!HDHC

=::IJ

K%4(0(&L,GF!8=:&1!M!89;&1

##,8=F,=#F&232456#*67823#9

#E-ACG-,*,F.2:6#/2;;6<= )24C021.C-,E'C4E,-'",7.,@Y7'$<D'NZZ[:TZ[O
",8/7.,-,E'\C25/.6'<67.,A

 ,-./0/12.,'V%)']Z^N_

#7-ACG-,*,F.2:6#>8?6<=

6J(@")J&,B;-,E&;B"&$K&$@$%-@";"E$%$&;*"@$-",+"-$@-(%E"),%M(-(,%@")J,@$%"+,&"K&,MD)-"
;))$K-;%)$?"":,&",K-(B;*"&$@D*-@"(%"O,D&"*;P."),%M(-(,%@"@J,D*M"P$";MSD@-$M"+,&"O,D&"
@K$)(+()"(%@-&DB$%-."B$-J,M.";%M";KK*();-(,%?

\C25/.6' 340/-A2./34'#,7.

$4`9'U35
85:N0
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F,4,-25' ,-./0/,E'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 T<K(&;-(,%"M;-$"R;*(M"+,&"D%,K$%$M";BKD*"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@?
 U%)$&-;(%-O."),%)$%-&;-(,%.";%M"$<K(&;-(,%",+"-J$"'VF";&$"P;@$M",%"-J$"D%,K$%$M"K&,MD)-"P$(%E"@-,&$M";)),&M(%E"-,"-J$"

&$),BB$%M$M"),%M(-(,%"+,D%M"(%"-J$"@-,&;E$"+($*M?
?C-/.6'(3.,7:

 /D&(-O";%MH,&")J$B();*"(M$%-(-O";&$"M$-$&B(%$M"PO",%$",&"B,&$",+"-J$"+,**,>(%E"-$)J%(WD$@7"X'H:YZ."[/I'."X'HGT'Z."
X'HFC."I'HFC."VY.";%MH,&"B$*-(%E"K,(%-?

 ',BK,D%M@">(-J";"*(@-$M"KD&(-O",+"*$@@"-J;%"==\"J;R$"P$$%">$(EJ-"),&&$)-$M"-,"),BK$%@;-$"+,&"(BKD&(-($@";%MH,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"D@$M"-,");*)D*;-$"-J$";B,D%-",+"),BK,D%M"%$)$@@;&O"-,";)J($R$"-J$"M$@(&$M"),%)$%-&;-(,%",+"-J$"
K;&$%-"),BK,D%M"(%"@,*D-(,%?""

 /D&(-O",+"(@,B$&()"),BK,D%M@"(@"&$K,&-$M";@"-J$"@DB",+"-J$"(@,B$&@?""
 /D&(-O"R;*D$@";&$"&,D%M$M"-,"-J$"%$;&$@-">J,*$"%DBP$&?

 ,-./0/,E'L41,-.2/4.6'U25C,'(3.,7 :
 6J$"D%)$&-;(%-($@";&$"M$-$&B(%$M"(%";)),&M;%)$">(-J"YC]" ^!48";%M"XD(M$"49?"6J$")$&-(+($M"$<K;%M$M

D%)$&-;(%-O"R;*D$"(%)*DM$@"E&;R(B$-&()"D%)$&-;(%-O."J,B,E$%$(-O"P$->$$%5;BKD*"D%)$&-;(%-O."@-,&;E$"@-;P(*(-O
D%)$&-;(%-O";%M"@J(KK(%E"@-;P(*(-O"D%)$&-;(%-O";%M">$&$"),BP(%$M"D@(%E"-J$"+,**,>(%E"+,&BD*;7

 !(@";"),R$&;E$"+;)-,&",+"3.">J()J"E(R$@";"*$R$*",+"),%+(M$%)$",+";KK&,<(B;-$*O"=9\?
 6J$"K;)A;E$M";B,D%-"(@"-J$"B(%(BDB"@;BK*$"@(_$"+,&">J()J"D%)$&-;(%-O"(@"R;*(M?""6J$";BKD*@";&$",R$&5+(**$M"-,"$%@D&$

-J;-"-J$"B(%(BDB"K;)A;E$M";B,D%-");%"P$"@D++()($%-*O"-&;%@+$&&$M?
)24C021.C-/48'(3.,7:

 ',%)$%-&;-(,%"(@"P;@$M"DK,%"E&;R(B$-&()"K&$K;&;-(,%"D@(%E"$(-J$&";"P;*;%)$">J,@$");*(P&;-(,%"J;@"P$$%"R$&(+($M"M;(*O"
D@(%E"QYC6"-&;)$;P*$">$(EJ-@.";%MH,&"M(*D-(,%@">(-J"'*;@@"0"E*;@@>;&$?

a24E5/48'(3.,7:
 C-;P(*(-O",+"-J$"D%,K$%$M"K&,MD)-.">J$%"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@."(@"ED;&;%-$$M"-J&,DEJ"

-J$"$<K(&;-(,%"M(@K*;O$M",%"-J$"K&,MD)-"*;P$*";%M")$&-(+();-$?"',%-;)-"V$@-$A"+,&";MM(-(,%;*",K$%$M"K&,MD)-"@-;P(*(-O"
(%+,&B;-(,%.">(-J"-J$"A%,>*$ME$HD%M$&@-;%M(%E"-J;-",K$%"K&,MD)-"@-;P(*(-O"(@"@DPS$)-"-,"-J$"@K$)(+()"J;%M*(%E";%M"
$%R(&,%B$%-;*"),%M(-(,%@"-,">J()J"-J$"K&,MD)-"(@"$<K,@$M?":,&"O,D&"),%R$%($%)$"V$@-$A"@DKK*($@"M$;)-(R;-$M"R(;*@">(-J"
B,@-"@-;%M;&M@"K;)A$M"(%"3BI";BKD*@?"I;&E$&"R,*DB$"M$;)-(R;-$M"R(;*@";&$";R;(*;P*$"-J&,DEJ"V$@-$A";@";")D@-,B"
,&M$&$M"(-$B?"0MM(-(,%;**O."V$@-$A"@$**@"ZFZ'C"+,&"-J$"KD&K,@$",+"E*;@@>;&$"M$;)-(R;-(,%";@");-;*,E"%DBP$&"4 21 ."
>J()J"(%)*DM$@"),BK*$-$"(%@-&D)-(,%@?

 Y+";%O"D%M(@@,*R$M"B;-$&(;*"(@"R(@(P*$"(%@(M$"-J$";BKD*."@,%();-$"-J$"D%,K$%$M";BKD*"D%-(*"-J$"B;-$&(;*"(@"),BK*$-$*O"
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#$**$+,%-$."/0"  1234522 3

6$*7" 52 854945 4!!
:;<7" 52 854945 4!=

>>>?&$@-$A?),B

 !"#$%&!"%'!"(#)*+#!,$( -"+%.#*.*#/"0!"#'!#)*+ 1
 !"#$%&'&(&)*&$+,-&(",.$"#$")-&)/&/$'0($1,20(,-0(3$4#&$5).3$,#$,$#-,)/,(/$'0($
-!&$67,."-,-"8&$,)/90($67,)-"-,-"8&$/&-&(:"),-"0)$0'$-!&$,),.3-&;#<$."#-&/=$$

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

 !"#$%&#'"%(!) *(+,-
 ,-./0/12.,'30'*42567/7

 2.2538'(39': 4 894 +3.'(39: 0!3  899

244!"CD&&,E;-$"F(<&,71-/;./34':

244!"CD&&,E;-$"F(<" !!!"GEHBI."F$-J;%,*." BIH;BKD*

 34.2/4,-'</=,':

!>;/-2./34'&2.,': <.3-28,:  !L'",&"),*M$&

3"BI N" "BI?@8'*A. :

F;O"4 ."3!3=

<B/;: 0BP($%-

!5C./34'
D-E,-

 3A;3C4E F-2G9' 3419'
HI,/8B.JG35CA,K

!>;24E,E
L41,-.2/4.6'M

HNOP' 9+9Q'RSTK'

 ''!''"''#''$''%''$''!''&'''''U''*''+''L''!''<''

 *<'V +3.'V ?C-/.6

  !"# "$%&'("#)***+*#),-./0/1234506505 7,8-, -* 9&-"7:+#888;<,=#,, >?@

<35G,4.: A51BC03D

  !
:E-7:-# *<'V

?C-/.6
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)3W/5,'?B27,'*:

)3W/5,'?B27,'X:

&,.9'#6;,:

)3W/5,'?B27,' 3A;37/./34:

89:11!#!;5<11
)0,+%!6=>!?*%,5@!A=B;9B9C

 35CA4:

=5:!10D1-&5

E%,(+F1(,G%&70!?;;F9<!HDHC

=::IJ

K%4(0(&L,GF!8=:&1!M!89;&1

##,8=F,=#F&232456#*67823#9

#E-ACG-,*,F.2:6#/2;;6<= )24C021.C-,E'C4E,-'",7.,@Y7'$<D'NZZ[:TZ[O
",8/7.,-,E'\C25/.6'<67.,A

 ,-./0/12.,'V%)']Z^N_

#7-ACG-,*,F.2:6#>8?6<=

6J(@")J&,B;-,E&;B"&$K&$@$%-@";"E$%$&;*"@$-",+"-$@-(%E"),%M(-(,%@")J,@$%"+,&"K&,MD)-"
;))$K-;%)$?"":,&",K-(B;*"&$@D*-@"(%"O,D&"*;P."),%M(-(,%@"@J,D*M"P$";MSD@-$M"+,&"O,D&"
@K$)(+()"(%@-&DB$%-."B$-J,M.";%M";KK*();-(,%?

\C25/.6' 340/-A2./34'#,7.

$4`9'U35
85:N0
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F,4,-25' ,-./0/,E'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 T<K(&;-(,%"M;-$"R;*(M"+,&"D%,K$%$M";BKD*"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@?
 U%)$&-;(%-O."),%)$%-&;-(,%.";%M"$<K(&;-(,%",+"-J$"'VF";&$"P;@$M",%"-J$"D%,K$%$M"K&,MD)-"P$(%E"@-,&$M";)),&M(%E"-,"-J$"

&$),BB$%M$M"),%M(-(,%"+,D%M"(%"-J$"@-,&;E$"+($*M?
?C-/.6'(3.,7:

 /D&(-O";%MH,&")J$B();*"(M$%-(-O";&$"M$-$&B(%$M"PO",%$",&"B,&$",+"-J$"+,**,>(%E"-$)J%(WD$@7"X'H:YZ."[/I'."X'HGT'Z."
X'HFC."I'HFC."VY.";%MH,&"B$*-(%E"K,(%-?

 ',BK,D%M@">(-J";"*(@-$M"KD&(-O",+"*$@@"-J;%"==\"J;R$"P$$%">$(EJ-"),&&$)-$M"-,"),BK$%@;-$"+,&"(BKD&(-($@";%MH,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"D@$M"-,");*)D*;-$"-J$";B,D%-",+"),BK,D%M"%$)$@@;&O"-,";)J($R$"-J$"M$@(&$M"),%)$%-&;-(,%",+"-J$"
K;&$%-"),BK,D%M"(%"@,*D-(,%?""

 /D&(-O",+"(@,B$&()"),BK,D%M@"(@"&$K,&-$M";@"-J$"@DB",+"-J$"(@,B$&@?""
 /D&(-O"R;*D$@";&$"&,D%M$M"-,"-J$"%$;&$@-">J,*$"%DBP$&?

 ,-./0/,E'L41,-.2/4.6'U25C,'(3.,7 :
 6J$"D%)$&-;(%-($@";&$"M$-$&B(%$M"(%";)),&M;%)$">(-J"YC]" ^!48";%M"XD(M$"49?"6J$")$&-(+($M"$<K;%M$M

D%)$&-;(%-O"R;*D$"(%)*DM$@"E&;R(B$-&()"D%)$&-;(%-O."J,B,E$%$(-O"P$->$$%5;BKD*"D%)$&-;(%-O."@-,&;E$"@-;P(*(-O
D%)$&-;(%-O";%M"@J(KK(%E"@-;P(*(-O"D%)$&-;(%-O";%M">$&$"),BP(%$M"D@(%E"-J$"+,**,>(%E"+,&BD*;7

 !(@";"),R$&;E$"+;)-,&",+"3.">J()J"E(R$@";"*$R$*",+"),%+(M$%)$",+";KK&,<(B;-$*O"=9\?
 6J$"K;)A;E$M";B,D%-"(@"-J$"B(%(BDB"@;BK*$"@(_$"+,&">J()J"D%)$&-;(%-O"(@"R;*(M?""6J$";BKD*@";&$",R$&5+(**$M"-,"$%@D&$

-J;-"-J$"B(%(BDB"K;)A;E$M";B,D%-");%"P$"@D++()($%-*O"-&;%@+$&&$M?
)24C021.C-/48'(3.,7:

 ',%)$%-&;-(,%"(@"P;@$M"DK,%"E&;R(B$-&()"K&$K;&;-(,%"D@(%E"$(-J$&";"P;*;%)$">J,@$");*(P&;-(,%"J;@"P$$%"R$&(+($M"M;(*O"
D@(%E"QYC6"-&;)$;P*$">$(EJ-@.";%MH,&"M(*D-(,%@">(-J"'*;@@"0"E*;@@>;&$?

a24E5/48'(3.,7:
 C-;P(*(-O",+"-J$"D%,K$%$M"K&,MD)-.">J$%"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@."(@"ED;&;%-$$M"-J&,DEJ"

-J$"$<K(&;-(,%"M(@K*;O$M",%"-J$"K&,MD)-"*;P$*";%M")$&-(+();-$?"',%-;)-"V$@-$A"+,&";MM(-(,%;*",K$%$M"K&,MD)-"@-;P(*(-O"
(%+,&B;-(,%.">(-J"-J$"A%,>*$ME$HD%M$&@-;%M(%E"-J;-",K$%"K&,MD)-"@-;P(*(-O"(@"@DPS$)-"-,"-J$"@K$)(+()"J;%M*(%E";%M"
$%R(&,%B$%-;*"),%M(-(,%@"-,">J()J"-J$"K&,MD)-"(@"$<K,@$M?":,&"O,D&"),%R$%($%)$"V$@-$A"@DKK*($@"M$;)-(R;-$M"R(;*@">(-J"
B,@-"@-;%M;&M@"K;)A$M"(%"3BI";BKD*@?"I;&E$&"R,*DB$"M$;)-(R;-$M"R(;*@";&$";R;(*;P*$"-J&,DEJ"V$@-$A";@";")D@-,B"
,&M$&$M"(-$B?"0MM(-(,%;**O."V$@-$A"@$**@"ZFZ'C"+,&"-J$"KD&K,@$",+"E*;@@>;&$"M$;)-(R;-(,%";@");-;*,E"%DBP$&"4 21 ."
>J()J"(%)*DM$@"),BK*$-$"(%@-&D)-(,%@?

 Y+";%O"D%M(@@,*R$M"B;-$&(;*"(@"R(@(P*$"(%@(M$"-J$";BKD*."@,%();-$"-J$"D%,K$%$M";BKD*"D%-(*"-J$"B;-$&(;*"(@"),BK*$-$*O"
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 !"#$%&#'"%(!) *(+,-
 ,-./0/12.,'30'*42567/7

 2.2538'(39': 4 894 +3.'(39: 0!3  899

244!"CD&&,E;-$"F(<&,71-/;./34':

244!"CD&&,E;-$"F(<" !!!"GEHBI."F$-J;%,*." BIH;BKD*

 34.2/4,-'</=,':
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3"BI N" "BI?@8'*A. :

F;O"4 ."3!3=

<B/;: 0BP($%-

!5C./34'
D-E,-

 3A;3C4E F-2G9' 3419'
HI,/8B.JG35CA,K

!>;24E,E
L41,-.2/4.6'M

HNOP' 9+9Q'RSTK'

 ''!''"''#''$''%''$''!''&'''''U''*''+''L''!''<''

 *<'V +3.'V ?C-/.6
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<35G,4.: A51BC03D

  !
:E-7:-# *<'V
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89:11!#!;5<11
)0,+%!6=>!?*%,5@!A=B;9B9C

 35CA4:

=5:!10D1-&5

E%,(+F1(,G%&70!?;;F9<!HDHC

=::IJ

K%4(0(&L,GF!8=:&1!M!89;&1

##,8=F,=#F&232456#*67823#9

#E-ACG-,*,F.2:6#/2;;6<= )24C021.C-,E'C4E,-'",7.,@Y7'$<D'NZZ[:TZ[O
",8/7.,-,E'\C25/.6'<67.,A

 ,-./0/12.,'V%)']Z^N_

#7-ACG-,*,F.2:6#>8?6<=

6J(@")J&,B;-,E&;B"&$K&$@$%-@";"E$%$&;*"@$-",+"-$@-(%E"),%M(-(,%@")J,@$%"+,&"K&,MD)-"
;))$K-;%)$?"":,&",K-(B;*"&$@D*-@"(%"O,D&"*;P."),%M(-(,%@"@J,D*M"P$";MSD@-$M"+,&"O,D&"
@K$)(+()"(%@-&DB$%-."B$-J,M.";%M";KK*();-(,%?

\C25/.6' 340/-A2./34'#,7.
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85:N0
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F,4,-25' ,-./0/,E'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 T<K(&;-(,%"M;-$"R;*(M"+,&"D%,K$%$M";BKD*"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@?
 U%)$&-;(%-O."),%)$%-&;-(,%.";%M"$<K(&;-(,%",+"-J$"'VF";&$"P;@$M",%"-J$"D%,K$%$M"K&,MD)-"P$(%E"@-,&$M";)),&M(%E"-,"-J$"

&$),BB$%M$M"),%M(-(,%"+,D%M"(%"-J$"@-,&;E$"+($*M?
?C-/.6'(3.,7:

 /D&(-O";%MH,&")J$B();*"(M$%-(-O";&$"M$-$&B(%$M"PO",%$",&"B,&$",+"-J$"+,**,>(%E"-$)J%(WD$@7"X'H:YZ."[/I'."X'HGT'Z."
X'HFC."I'HFC."VY.";%MH,&"B$*-(%E"K,(%-?

 ',BK,D%M@">(-J";"*(@-$M"KD&(-O",+"*$@@"-J;%"==\"J;R$"P$$%">$(EJ-"),&&$)-$M"-,"),BK$%@;-$"+,&"(BKD&(-($@";%MH,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"D@$M"-,");*)D*;-$"-J$";B,D%-",+"),BK,D%M"%$)$@@;&O"-,";)J($R$"-J$"M$@(&$M"),%)$%-&;-(,%",+"-J$"
K;&$%-"),BK,D%M"(%"@,*D-(,%?""

 /D&(-O",+"(@,B$&()"),BK,D%M@"(@"&$K,&-$M";@"-J$"@DB",+"-J$"(@,B$&@?""
 /D&(-O"R;*D$@";&$"&,D%M$M"-,"-J$"%$;&$@-">J,*$"%DBP$&?

 ,-./0/,E'L41,-.2/4.6'U25C,'(3.,7 :
 6J$"D%)$&-;(%-($@";&$"M$-$&B(%$M"(%";)),&M;%)$">(-J"YC]" ^!48";%M"XD(M$"49?"6J$")$&-(+($M"$<K;%M$M

D%)$&-;(%-O"R;*D$"(%)*DM$@"E&;R(B$-&()"D%)$&-;(%-O."J,B,E$%$(-O"P$->$$%5;BKD*"D%)$&-;(%-O."@-,&;E$"@-;P(*(-O
D%)$&-;(%-O";%M"@J(KK(%E"@-;P(*(-O"D%)$&-;(%-O";%M">$&$"),BP(%$M"D@(%E"-J$"+,**,>(%E"+,&BD*;7

 !(@";"),R$&;E$"+;)-,&",+"3.">J()J"E(R$@";"*$R$*",+"),%+(M$%)$",+";KK&,<(B;-$*O"=9\?
 6J$"K;)A;E$M";B,D%-"(@"-J$"B(%(BDB"@;BK*$"@(_$"+,&">J()J"D%)$&-;(%-O"(@"R;*(M?""6J$";BKD*@";&$",R$&5+(**$M"-,"$%@D&$

-J;-"-J$"B(%(BDB"K;)A;E$M";B,D%-");%"P$"@D++()($%-*O"-&;%@+$&&$M?
)24C021.C-/48'(3.,7:

 ',%)$%-&;-(,%"(@"P;@$M"DK,%"E&;R(B$-&()"K&$K;&;-(,%"D@(%E"$(-J$&";"P;*;%)$">J,@$");*(P&;-(,%"J;@"P$$%"R$&(+($M"M;(*O"
D@(%E"QYC6"-&;)$;P*$">$(EJ-@.";%MH,&"M(*D-(,%@">(-J"'*;@@"0"E*;@@>;&$?

a24E5/48'(3.,7:
 C-;P(*(-O",+"-J$"D%,K$%$M"K&,MD)-.">J$%"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@."(@"ED;&;%-$$M"-J&,DEJ"

-J$"$<K(&;-(,%"M(@K*;O$M",%"-J$"K&,MD)-"*;P$*";%M")$&-(+();-$?"',%-;)-"V$@-$A"+,&";MM(-(,%;*",K$%$M"K&,MD)-"@-;P(*(-O"
(%+,&B;-(,%.">(-J"-J$"A%,>*$ME$HD%M$&@-;%M(%E"-J;-",K$%"K&,MD)-"@-;P(*(-O"(@"@DPS$)-"-,"-J$"@K$)(+()"J;%M*(%E";%M"
$%R(&,%B$%-;*"),%M(-(,%@"-,">J()J"-J$"K&,MD)-"(@"$<K,@$M?":,&"O,D&"),%R$%($%)$"V$@-$A"@DKK*($@"M$;)-(R;-$M"R(;*@">(-J"
B,@-"@-;%M;&M@"K;)A$M"(%"3BI";BKD*@?"I;&E$&"R,*DB$"M$;)-(R;-$M"R(;*@";&$";R;(*;P*$"-J&,DEJ"V$@-$A";@";")D@-,B"
,&M$&$M"(-$B?"0MM(-(,%;**O."V$@-$A"@$**@"ZFZ'C"+,&"-J$"KD&K,@$",+"E*;@@>;&$"M$;)-(R;-(,%";@");-;*,E"%DBP$&"4 21 ."
>J()J"(%)*DM$@"),BK*$-$"(%@-&D)-(,%@?

 Y+";%O"D%M(@@,*R$M"B;-$&(;*"(@"R(@(P*$"(%@(M$"-J$";BKD*."@,%();-$"-J$"D%,K$%$M";BKD*"D%-(*"-J$"B;-$&(;*"(@"),BK*$-$*O"
M(@@,*R$M?
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F,4,-25' ,-./0/,E'",0,-,41,')2.,-/25'(3.,7

!>;/-2./34'(3.,7:
 T<K(&;-(,%"M;-$"R;*(M"+,&"D%,K$%$M";BKD*"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@?
 U%)$&-;(%-O."),%)$%-&;-(,%.";%M"$<K(&;-(,%",+"-J$"'VF";&$"P;@$M",%"-J$"D%,K$%$M"K&,MD)-"P$(%E"@-,&$M";)),&M(%E"-,"-J$"

&$),BB$%M$M"),%M(-(,%"+,D%M"(%"-J$"@-,&;E$"+($*M?
?C-/.6'(3.,7:

 /D&(-O";%MH,&")J$B();*"(M$%-(-O";&$"M$-$&B(%$M"PO",%$",&"B,&$",+"-J$"+,**,>(%E"-$)J%(WD$@7"X'H:YZ."[/I'."X'HGT'Z."
X'HFC."I'HFC."VY.";%MH,&"B$*-(%E"K,(%-?

 ',BK,D%M@">(-J";"*(@-$M"KD&(-O",+"*$@@"-J;%"==\"J;R$"P$$%">$(EJ-"),&&$)-$M"-,"),BK$%@;-$"+,&"(BKD&(-($@";%MH,&"@;*-@?""0"
),&&$)-(,%"+;)-,&"(@"D@$M"-,");*)D*;-$"-J$";B,D%-",+"),BK,D%M"%$)$@@;&O"-,";)J($R$"-J$"M$@(&$M"),%)$%-&;-(,%",+"-J$"
K;&$%-"),BK,D%M"(%"@,*D-(,%?""

 /D&(-O",+"(@,B$&()"),BK,D%M@"(@"&$K,&-$M";@"-J$"@DB",+"-J$"(@,B$&@?""
 /D&(-O"R;*D$@";&$"&,D%M$M"-,"-J$"%$;&$@-">J,*$"%DBP$&?

 ,-./0/,E'L41,-.2/4.6'U25C,'(3.,7 :
 6J$"D%)$&-;(%-($@";&$"M$-$&B(%$M"(%";)),&M;%)$">(-J"YC]" ^!48";%M"XD(M$"49?"6J$")$&-(+($M"$<K;%M$M

D%)$&-;(%-O"R;*D$"(%)*DM$@"E&;R(B$-&()"D%)$&-;(%-O."J,B,E$%$(-O"P$->$$%5;BKD*"D%)$&-;(%-O."@-,&;E$"@-;P(*(-O
D%)$&-;(%-O";%M"@J(KK(%E"@-;P(*(-O"D%)$&-;(%-O";%M">$&$"),BP(%$M"D@(%E"-J$"+,**,>(%E"+,&BD*;7

 !(@";"),R$&;E$"+;)-,&",+"3.">J()J"E(R$@";"*$R$*",+"),%+(M$%)$",+";KK&,<(B;-$*O"=9\?
 6J$"K;)A;E$M";B,D%-"(@"-J$"B(%(BDB"@;BK*$"@(_$"+,&">J()J"D%)$&-;(%-O"(@"R;*(M?""6J$";BKD*@";&$",R$&5+(**$M"-,"$%@D&$

-J;-"-J$"B(%(BDB"K;)A;E$M";B,D%-");%"P$"@D++()($%-*O"-&;%@+$&&$M?
)24C021.C-/48'(3.,7:

 ',%)$%-&;-(,%"(@"P;@$M"DK,%"E&;R(B$-&()"K&$K;&;-(,%"D@(%E"$(-J$&";"P;*;%)$">J,@$");*(P&;-(,%"J;@"P$$%"R$&(+($M"M;(*O"
D@(%E"QYC6"-&;)$;P*$">$(EJ-@.";%MH,&"M(*D-(,%@">(-J"'*;@@"0"E*;@@>;&$?

a24E5/48'(3.,7:
 C-;P(*(-O",+"-J$"D%,K$%$M"K&,MD)-.">J$%"@-,&$M"(%"),BK*(;%)$">(-J"-J$"&$),BB$%M$M"),%M(-(,%@."(@"ED;&;%-$$M"-J&,DEJ"

-J$"$<K(&;-(,%"M(@K*;O$M",%"-J$"K&,MD)-"*;P$*";%M")$&-(+();-$?"',%-;)-"V$@-$A"+,&";MM(-(,%;*",K$%$M"K&,MD)-"@-;P(*(-O"
(%+,&B;-(,%.">(-J"-J$"A%,>*$ME$HD%M$&@-;%M(%E"-J;-",K$%"K&,MD)-"@-;P(*(-O"(@"@DPS$)-"-,"-J$"@K$)(+()"J;%M*(%E";%M"
$%R(&,%B$%-;*"),%M(-(,%@"-,">J()J"-J$"K&,MD)-"(@"$<K,@$M?":,&"O,D&"),%R$%($%)$"V$@-$A"@DKK*($@"M$;)-(R;-$M"R(;*@">(-J"
B,@-"@-;%M;&M@"K;)A$M"(%"3BI";BKD*@?"I;&E$&"R,*DB$"M$;)-(R;-$M"R(;*@";&$";R;(*;P*$"-J&,DEJ"V$@-$A";@";")D@-,B"
,&M$&$M"(-$B?"0MM(-(,%;**O."V$@-$A"@$**@"ZFZ'C"+,&"-J$"KD&K,@$",+"E*;@@>;&$"M$;)-(R;-(,%";@");-;*,E"%DBP$&"4 21 ."
>J()J"(%)*DM$@"),BK*$-$"(%@-&D)-(,%@?

 Y+";%O"D%M(@@,*R$M"B;-$&(;*"(@"R(@(P*$"(%@(M$"-J$";BKD*."@,%();-$"-J$"D%,K$%$M";BKD*"D%-(*"-J$"B;-$&(;*"(@"),BK*$-$*O"
M(@@,*R$M?
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Certificate of Analysis

448 West Fork Dr
Arlington, TX 76012

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

customerservice@riccachemical.com

Nitrate Nitrogen Standard, 1000 ppm N (4427 ppm NO !)
Manufacture Date:  APR 27, 2023

Expiration Date: OCT 2024Lot Number : 1304R00 Product Number : 5459

The certified value reported is the prepared value based upon the method of preparation of the material.  The uncertainty in the prepared value is 
based upon the volumetric method of preparation.

Name CAS# Grade

ACS/ASTM/USP/EP7732-18-5Water
67-66-3Chloroform

High Purity7757-79-1Potassium Nitrate

Test ResultSpecification

Appearance Passed Colorless liquid
Nitrogen (N) 1000 ppm 995-1005 ppm

ReferenceSpecification 

Nitrate Solution, Stock (1.0 mL = 1.0 mg NO3-N) ASTM (D 3867 A)
Nitrate Solution, Stock (1.0 mL = 1.0 mg NO3-N) ASTM (D 3867 B)
Stock Nitrate Solution: 1 mL = 1.0 mg NO3-N EPA (353.2)
Stock Nitrate Solution: 1.0 mL = 1.00 mg NO3-N EPA (353.3)
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 Shelf Life (Unopened Container)Size / Package Type

5459-16 18 months500 mL natural poly
5459-4 18 months120 mL natural poly

Recommended Storage: 15°C - 30°C (59°F - 86°F)

This document is designed to comply with ISO Guide 31 "Reference Materials -- 
Contents of Certificates and Labels." 

Operations Manager
Heidi J Green (04/27/2023)

This test report shall not be reproduced, except in full, without the written approval of Ricca Chemical Company.

Version: 1.3 Product Number: 5459Lot Number: 1304R00 Page 1 of 1
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ISO 17034

Reference Material Certificate
Product Information Sheet

Custom Standard

CUS-23984

Product Name:

Product Number:

31-Jul-2025Expiration Date:Store at Room Temperature (15° to 30°C).Storage Conditions:

21-Jun-2024Lot Issue Date:

0006801479Lot Number:

Traceability:
The balances used for these measurements are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z540.3, 
ISO 9001, ISO 17025, and ISO 17034. Calibrated Class A glassware is used for volumetric measurements. Thermometers are 
calibrated against a NIST traceable thermometer in accordance with NIST Special Publication 1088.

Homogeneity:
This analytical reference standard was unitized according to an in-house procedure and is guaranteed to be homogeneous. There is 
no minimum sub-sample size required. 

Intended Use:
This analytical reference standard is intended for the preparation of working reference samples for use in routine laboratory 
analyses, calibration of instruments, validation of analytical methods, assessments of measurement methods, and continuing 
calibration verification.		

Instructions for Use:
Sample aliquots for analysis should be withdrawn at 20ºC to 25ºC immediately after opening the container and should be processed 
without delay for the certified values to be valid within the stated uncertainties. 

Safety: 

Expiration of Certification:
The certification of this analytical reference standard is valid until the expiration date specified above, provided the material is 
handled and stored in accordance with the instructions given in this certificate. This certification is nullified if the material is 
damaged, contaminated, or otherwise modified. 

 
Matrix: acetonitrile

Refer to the Safety Data Sheet on www.agilent.com for information regarding this analytical reference material. 

This document is prepared in accordance with ISO 17034 and Guide 31. This analytical reference material standard was
manufactured and verified in accordance with an ISO 9001 registered quality system and analyte concentrations were verified by an 
ISO 17025 accredited laboratory. The concentration and uncertainty value at the 95% confidence level for each analyte, determined 
gravimetrically, is listed above. 

Description:

Component Name CAS# Analyte LotConcentration Uncertainty

1,3,5-trinitroso-1,3,5-triazacyclohexane (TNX) N/A RM12426100.3       ± 0.5 µg/mL

1-nitro-3,5-dinitroso-1,3,5-triazacyclohexane (DNX) N/A RM12428100.1       ± 0.5 µg/mL

1-nitroso-3,5-dinitro-1,3,5-triazacyclohexane (MNX) N/A RM12428116.7       ± 0.6 µg/mL

1 of 2Page:

CSD-QA-015.2 ISO 17025
Cert No. AT-1937

250 Smith Street North Kingstown, Rhode Island 02852www.agilent.com/quality
10/25/2024
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Maintenance of Certification:
If substantive changes are noted that affect the certification before the expiration of this certificate, Agilent will notify the purchaser. 

 

Sample lot approver: 

ISO 17034 

RM was produced in accordance with the TUV/SUD registered ISO 
9001:2015 Quality Management System. Cert# 951215321

2 of 2Page:

www.agilent.com/quality/
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Cert No. AR-1936 Cert No. AT-1937

250 Smith Street North Kingstown, Rhode Island 02852www.agilent.com/quality
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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

Ammonia Nitrogen Standard, 1000 ppm N (1216 ppm NH )
Manufacture Date:  DEC 22, 2023

Expiration Date: JUN 2025Lot Number : 2312G14 Product Number : 5455

The certified value reported is the prepared value based upon the method of preparation of the material.  The uncertainty in the prepared value is 
based upon the volumetric method of preparation.

Name CAS# Grade

ACS/ASTM/USP/EP7732-18-5Water
High Purity12125-02-9Ammonium Chloride

Test ResultSpecification

Appearance Passed Colorless liquid
Nitrogen (N) 1000 ppm 995-1005 ppm

ReferenceSpecification 

Ammonia Solution, Stock (1.0 mL = 1.0 mg ammonia nitrogen) ASTM (D 3590 A)
Ammonia Solution, Stock (1.0 mL = 1.0 mg ammonium nitrogen) ASTM (D 3590 B)
Stock Ammonium Chloride Solution APHA (4500-CN- L)
Stock Ammonium Solution APHA (4500-NH3 C)
Stock Ammonium chloride Solution APHA (4500-NH3 D)
Stock Ammonium Solution APHA (4500-NH3 F)
Ammonium Chloride, Stock Solution, 1.0 mL = 1.0 mg NH3-N EPA (351.2)
Ammonium Chloride, Stock Solution, 1.0 mL = 1.0 mg NH3-N EPA (350.2)
Ammonium Chloride, Stock Solution, 1.0 mL = 1.0 mg NH3-N EPA (350.3)
Ammonium Chloride, Stock Solution, 1.0 mL = 1.0 mg NH3-N EPA (351.4)
Stock Solution, 1.0 mL = 1.0 mg NH3-N EPA (350.1)
Ammonium Chloride, Stock Solution, 1.0 mL = 1.0 mg NH3-N EPA (351.3)
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 Shelf Life (Unopened Container)Size / Package Type

5455-16 18 months500 mL natural poly
5455-4 18 months120 mL natural poly

Recommended Storage: 15°C - 30°C (59°F - 86°F)

Version: 1.3 Product Number: 5455Lot Number: 2312G14 Page 1 of 2
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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 (12/22/2023)

This test report shall not be reproduced, except in full, without the written approval of Ricca Chemical Company.
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efEDgXZYGHBZWBE
hIEiBFGTDVCDfZjGkfIZFXFIFXDZGABCDEF

HIFIGlXmBJ nnNUEDVgYnHBZWBEnTUEDVHIFInToopqTrsnOPOQKPKPLKRtQccaunKPKPPPOSaH
qXVYGvHJ OtPLKSwdccLxLRLxGGGGGGGGG
TmXBZFGvHJ qqRVyLORSLOQPSPKLzA
bIVCmBGhBCBJ TmXBZF
vZCBNFaGHIFBJ KPLMNFLOPOQGOOJROJKt xqbGDDFFmBEJ OS ADEFmXYFGbVCEJOS
vZCBNFXDZGGDmJKPPaPGfm HXmaGlINFDEJ KaPPPPGGGGG
bIVCmBGvZgDJ OtPLKSwdccLxLRLx
MCBEIFDEGvHJ HI vZYFEfVBZFGvHJ ToopqTrsR

JBFUDjJ nnNUEDVgYnHBZWBEnTUEDVHIFInToopqTrsnOPOQKPKPLKRtQccauntRRPrsRaV
qXVXFGzEDfCJ zTbGGLGtRRP
qIYFGKCjIFBJ KKLMNFLOPOQGKRJOSJKc TImXuGHIFBJ PQLMNFLOPOQGKSJccJPO
vZFBiEIFDEJ lImNDZ
kfIZFGJBFUDjJ eLFBEZImGbFIZjIEj kfIZFGDBJ vZXFXImGTImXuEIFXDZ
qIYFGvTImGlXmBJnnNUEDVgYnHBZWBEnTUEDVHIFInToopqTrsnOPOQKPPQLKRtOtQaunKPPQPPKSaH

TDmfVZGKGJ KmFEITIEucfMHbGMOPNGMGQadPGVVN HBFJGqTGHxHKDOGOcQGZV
pEDNBYYGoDYFJThsKdKS

lXEYFGqBWBmGABWXByBEJGqGcH HIFBJ KKLMNFLOPOQGKOJcdJKQ

TDVCDfZj HBF
Ah

MVXZaN
eLC Ah
MVXZaN

HmFAh
MVXZaN ABYCDZYB

MZTDmxVF
fiPVq lmIiY

GGGGQGoJs GGK GGGGdacdtGGGGdacdSGGGLPaPPKGGGGGGGGGtdQGGGPaPPtSRSGGGGGJ
GGGGtGAHs GGK GGGGwaQSQGGGGwacPRGGGLPaPPSGGGGGGGGddKKGGGGGPaPdKQGGGGGJ
QGGKPGKOOLHXZXFEDuBZRBZBGGK GGGGtaRcQGGGGtaRcdGGGLPaPPOGGGGGGGORdRcGGGGGPaKtKOGGGGGJ
GGGKKGKOROcLhEXZXFEDuBZRBZBGGK GGGGtaQdR SH GGGGGG
GGGKOGKORLHXZXFEDuBZRBZBGGK GGGGSaPOR SH GGGGGK
GGGKRGSXFEDuBZRBZB GGK GGGGSaROwGGGGSaRRdGGGLPaPPSGGGGGGGGRPdwGGGGGPaPKcwGGGGGG
GGGKcGhBFEBm GGK GGGGSadcd SH GGGGGK
GGGKdGSXFEDimBNBEXZ GGO GGGKPaKPO SH GGGGGG
GGGKwGOOQOdLhEXZXFEDFDmfBZBGGK GGGKPaQQKGGGKPaQcdGGGLPaPKcGGGGGGGOPwtwGGGGGPaPScwGGGGGG
GGGKtGQLxVXZDLOOdLjXZXFEDFDmfBZBGGK GGGKPacSQGGGKPadPSGGGLPaPKcGGGGGGGKddStGGGGGPaKKKtGGGGGG
GGGKSGOLxVXZDLQOdLjXZXFEDFDmfBZBGGK GGGKPatOwGGGKPatRdGGGLPaPPSGGGGGGGKQdddGGGGGPaPwKwGGGGGG
GGGOPGOOdLHXZXFEDFDmfBZBGGK GGGKPaSwd SH GGGGGG
GGGOKGOOQLHXZXFEDFDmfBZBGGK GGGKKaKKQGGGKKaKOOGGGLPaPPtGGGGGGGGKcKtGGGPaPPcOPOGGGGGG
GGGOOGDLSXFEDFDmfBZB GGK GGGKKatKd SH GGGGGG
GGGORGCLSXFEDFDmfBZB GGK GGGKOaKtS SH GGGGGG
GGGOQGVLSXFEDFDmfBZB GGK GGGKOadtO SH GGGGGG
GGGOcGpehS GGO GGGKRawQO SH GGGGGG

kTGlmIiGqBiBZj
pEDNBYYXZiGlmIiY
ABWXByGlmIiY
GGJGLGJIZfImmBGvZFBiEIFBj
GGKGLGJIEFBjGKZjBFBNFBj
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efEDgXZYGHBZWBE
ABNDWBEhGABCDEF

HIFIGiXjBJ kkNUEDVgYkHBZWBEkTUEDVHIFIkTllmnTopkOPOQKPKPLKRqQccarkKPKPPPOSaH
nXVYGsHJ OqPLKStdccLuLRLuGGGGGGGGG
TjXBZFGsHJ nnRVvLORSLOQPSPKLwx
bIVCjBGyhCBJ TjXBZF
sZzBNFaGHIFBJ KPLMNFLOPOQGOOJROJKq unbGADFFjBBJ OS xDECjXYFGbVCBJ OS
sZzBNFXDZGDDjJKPPaPGfj HXjaGiINFDEJ KaPPPPGGGGG
bIVCjBGsZgDJ OqPLKStdccLuLRLu
MCBEIFDEGsHJ EF sZYFEfVBZFGsHJ TllmnTopR

GBFUDHJ kkNUEDVgYkHBZWBEkTUEDVHIFIkTllmnTopkOPOQKPKPLKRqQccarkqRRPopRaV
nXVXFGwEDfCJ wTbDGLGqRRP
nIYFGICHIFBJ KKLMNFLOPOQGKRJOSJKc TIjXrGHIFBJ PQLMNFLOPOQGKSJccJPO
sZFBJEIFDEJ iIjNDZ
KfIZFGGBFUDHJ eLFBEZIjGbFIZHIEH KfIZFGAhJ sZXFXIjGTIjXrEIFXDZ
nIYFGsTIjGiXjBJ kkNUEDVgYkHBZWBEkTUEDVHIFIkTllmnTopkOPOQKPPQLKRqOqQarkKPPQPPKSaH

TDjfVZGKGJ IjFEITIErcfMHbGMOPNGMGQadPGVVN HBFJGnTGHuHKAOGOcQGZV
mEDNBYYGlDYFJ TypKdKS

iXEYFGnBWBjGABWXBvBEJGnDcH HIFBJ KKLMNFLOPOQGKOJcdJKQ

TDVCDfZH
uVDfZF
uHHBH

uVDfZF
ABNDWBEBH P ABNa

Q KPKOOLHXZXFEDrBZRBZB PaOPPP PaKqKO SPadO
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOQ TUEDVGABWXYXDZJGOaRGGOQLbBCLOPOQGKcJKSJQd
eIZfIgGhZFBiEIFXDZjkYBEGlYYXiZGmBInGABCDEF

ofEDpXZYGHBZWBE
HIFIGqXgBJ rrNUEDVpYrsBZWBErNUEDVsIFIrNUUCgNturOPOQKPKPLKRvQccawrKPKPPPOSas
hZxBNFXDZGHIFBJKPLMNFLOPOQGOOJROJKv hZYFEfVBZFGhHJ TyymzTtAR
zXVYGhHJ OvPLKSBdccLlLRLlGGGGGGGGG zIwGbIVCgBGhHJ OvPLKSBdccLRGGGGGGGGGGGGG
TgXBZFGhHJ zzRVCLORSLOQPSPKLDE
MCBEIFDEGhHJ FG lzbGHDFFgBIJ OS EDEngXYFGbVCIJ OS
hZxBNFXDZGJDgJKPPaPGfg HXgaGqINFDEJ KaPPPPGGGGG
eBFUDsJ vRRPtAR zXVXFGDEDfCJ DTbJGLGvRRP
TDgfVZJ kgFEITIEwcfMHbGKOPLGKGQadPGVVLHBFBNFDE zTGHlHKHMGOcQGZV

NGGKPGKMOLHXZXFEDwBZOBZBMGTlbJGcOvLOSLP
bXiZIgJGK

mEDNBYYXZiGhZFBiEIFXDZGABYfgFY
APJG GGvaRc
lEBIJG OdcQd
lVDfZFJG GGGPaOPRccv
lVDfZFGkZXFYJGfijVz
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eYBEGHXYIfgBhGTDVCDiZhGABCDEF

jiEDkXZYGHBZWBE
HIFIGlXgBJ mmNUEDVkYmhBZWBEmNUEDVhIFImNUUCgNnomOPOQKPKPLKRpQccafmKPKPPPOSah
qZrBNFXDZGHIFBJKPLMNFLOPOQGOOJROJKp qZYFEiVBZFGqHJ TsstuTnvR
uXVYGqHJ OpPLKSwdccLxLRLxGGGGGGGGGuIfGbIVCgBGqHJ OpPLKSwdccLRGGGGGGGGGGGGG
TgXBZFGqHJ uuRVyLORSLOQPSPKLzA
MCBEIFDEGqHJ BC xubGDDFFgBEJ OS ADEFgXYFGbVCEJOS
qZrBNFXDZGGDgJKPPaPGig HXgaGlINFDEJ KaPPPPGGGGG
HBFUDhJ pRRPnvR uXVXFGzEDiCJ zTbGGLGpRRP

TDgiVZJ egFEITIEfciMHbGIOPJGIGQadPGVVJHBFBNFDE uTGHxHKDKGOcQGZV
GGGKOGKKRLHXZXFEDfBZLBZBKGTxbJGSSLdcLPKGGbXMZIgJGK
ANJG GGpaSw
ABYCDZYBJG KROcc
xVDiZFJG GGGPaPQQQQc
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eIZfIgGhZFBiEIFXDZjkYBEGlYYXiZGmBInGABCDEF

ofEDpXZYGHBZWBE
HIFIGqXgBJ rrNUEDVpYrsBZWBErNUEDVsIFIrNUUCgNturOPOQKPKPLKRvQccawrKPKPPPOSas
hZxBNFXDZGHIFBJKPLMNFLOPOQGOOJROJKv hZYFEfVBZFGhHJ TyymzTtAR
zXVYGhHJ OvPLKSBdccLlLRLlGGGGGGGGG zIwGbIVCgBGhHJ OvPLKSBdccLRGGGGGGGGGGGGG
TgXBZFGhHJ zzRVCLORSLOQPSPKLDE
MCBEIFDEGhHJ FG lzbGHDFFgBIJ OS EDEngXYFGbVCIJ OS
hZxBNFXDZGJDgJKPPaPGfg HXgaGqINFDEJ KaPPPPGGGGG
eBFUDsJ vRRPtAR zXVXFGDEDfCJ DTbJGLGvRRP
TDgfVZJ kgFEITIEwcfMHbGKOPLGKGQadPGVVLHBFBNFDE zTGHlHKHMGOcQGZV

GGGGQGyeAMGTlbJGOdSKLQKLP
bXiZIgJGK

mEDNBYYXZiGhZFBiEIFXDZGABYfgFY
ANJG GGdacB
lEBIJG KBKBPK
lVDfZFJG GGGKaBBdQBP
lVDfZFGkZXFYJGfijVz
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eIZfIgGhZFBiEIFXDZjkYBEGlYYXiZGmBInGABCDEF

ofEDpXZYGHBZWBE
HIFIGqXgBJ rrNUEDVpYrsBZWBErNUEDVsIFIrNUUCgNturOPOQKPKPLKRvQccawrKPKPPPOSas
hZxBNFXDZGHIFBJKPLMNFLOPOQGOOJROJKv hZYFEfVBZFGhHJ TyymzTtAR
zXVYGhHJ OvPLKSBdccLlLRLlGGGGGGGGG zIwGbIVCgBGhHJ OvPLKSBdccLRGGGGGGGGGGGGG
TgXBZFGhHJ zzRVCLORSLOQPSPKLDE
MCBEIFDEGhHJ FG lzbGHDFFgBIJ OS EDEngXYFGbVCIJ OS
hZxBNFXDZGJDgJKPPaPGfg HXgaGqINFDEJ KaPPPPGGGGG
eBFUDsJ vRRPtAR zXVXFGDEDfCJ DTbJGLGvRRP
TDgfVZJ kgFEITIEwcfMHbGKOPLGKGQadPGVVLHBFBNFDE zTGHlHKHMGOcQGZV

GGGGvGAHAMGTlbJGKOKLvOLQ
bXiZIgJGK
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eYBEGHXYIfgBhGTDVCDiZhGABCDEF

jiEDkXZYGHBZWBE
HIFIGlXgBJ mmNUEDVkYmhBZWBEmNUEDVhIFImNUUCgNnomOPOQKPKPLKRpQccafmKPKPPPOSah
qZrBNFXDZGHIFBJKPLMNFLOPOQGOOJROJKp qZYFEiVBZFGqHJ TsstuTnvR
uXVYGqHJ OpPLKSwdccLxLRLxGGGGGGGGGuIfGbIVCgBGqHJ OpPLKSwdccLRGGGGGGGGGGGGG
TgXBZFGqHJ uuRVyLORSLOQPSPKLzA
MCBEIFDEGqHJ BC xubGDDFFgBEJ OS ADEFgXYFGbVCEJOS
qZrBNFXDZGGDgJKPPaPGig HXgaGlINFDEJ KaPPPPGGGGG
HBFUDhJ pRRPnvR uXVXFGzEDiCJ zTbGGLGpRRP

TDgiVZJ egFEITIEfciMHbGIOPJGIGQadPGVVJHBFBNFDE uTGHxHKDKGOcQGZV
GGGKcGLBFEMgKGTxbJGQwSLQcLpKGGbXNZIgJGK
ALJG GGSawc
ABYCDZYBJG KKwQ
xVDiZFJG GGGPaPPwcRS
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ABCDEFGHIFBJGKLMNOFMLPLQGKRJRQJKS TUEDVGABWXYXDZJGLabGGLQMcBCMLPLQGKRJKdJQS

efEDgXZYGHBZWBE
hIEiBFGTDVCDfZjGkfIZFXFIFXDZGABCDEF

HIFIGlXmBJ nnOUEDVgYnHBZWBEnTUEDVHIFInToopqTrsRnLPLQKPKKMKbtRKRaunKPKKPPLRaH
qXVYGvHJ LtPMKdwSRRMxMbMxGGGGGGGGG
TmXBZFGvHJ qqbVyMLbdMLQPdPKMzA
cIVCmBGhBCBJ TmXBZF
vZCBOFaGHIFBJ KLMNOFMLPLQGPbJRbJbQ xqcGDDFFmBEJ LR ADEFmXYFGcVCEJLR
vZCBOFXDZGGDmJKPPaPGfm HXmaGlIOFDEJ KaPPPPGGGGG
cIVCmBGvZgDJ LtPMKdwSRRMxMbMx
NCBEIFDEGvHJ HI vZYFEfVBZFGvHJ ToopqTrsR

JBFUDjJ nnOUEDVgYnHBZWBEnTUEDVHIFInToopqTrsRnLPLQKPKKMKbtRKRauntbbPrsRrqfZIaV
qXVXFGzEDfCJ zTcGGMGtbbP
qIYFGKCjIFBJ KLMNOFMLPLQGKRJRQJKb TImXuGHIFBJ KKMxfiMLPLQGPSJKSJPQ
vZFBiEIFDEJ lImODZ
kfIZFGJBFUDjJ eLFBEZImGcFIZjIEj kfIZFGDBJ vZXFXImGTImXuEIFXDZ
qIYFGvTImGlXmBJnnOUEDVgYnHBZWBEnTUEDVHIFInToopqTrsRnLPLQPtKPMKbSbStaunPtKPPPLwaH

TDmfVZGKGJ qfZIMpUBZBmGUBLBmGMGQaSPGVVN HBFJGqTGVyjKxOGLRQGZV
pEDOBYYGoDYFJThsKSPQ

lXEYFGqBWBmGABWXByBEJGqGRH HIFBJ KLMNOFMLPLQGKRJRLJLK

TDVCDfZj HBF
Ah

MVXZaN
eLC Ah
MVXZaN

HmFAh
MVXZaN ABYCDZYB

NZTDmxVF
fiPVm lmIiY

GGGGRGoJs GGK GGGGSaLwtGGGGSaLdtGGGMPaPLPGGGGGGGGLLPtGGGGGPaPKLLGGGGGG
GGGGtGAHs GGK GGGGtabtRGGGGtaQKKGGGMPaPLSGGGGGGGKbKQQGGGGGPaPRdSGGGGGG
GGGGdGQXFEDuBZRBZB GGK GGGKPadww QH GGGGGG
SGGKPGKOLMHXZXFEDuBZRBZBGGK GGGKKawSRGGGKKawdKGGGMPaPLSGGGGGGGQddRRGGGGGPaKdPbGGGGGG
GGGKLGKObMHXZXFEDuBZRBZBGGK GGGKbatPQ QH GGGGGG
GGGKbGQXFEDimBOBEXZ GGL GGGKQaQQQ QH GGGGGG
GGGKQGDMQXFEDFDmfBZB GGK GGGKQaddK QH GGGGGG
GGGKSGCMQXFEDFDmfBZB GGK GGGKRaLKw QH GGGGGw
GGGKwGQMxVXZDMLOSMjXZXFEDFDmfBZBGGK GGGKRaRKtGGGKRaRQQGGGMPaPLSGGGGGGGQRKwKGGGGGPaKSLKGGGGGG
GGGKtGVMQXFEDFDmfBZB GGK GGGKSaPQQ QH GGGGGG
GGGKdGLMxVXZDMQOSMjXZXFEDFDmfBZBGGK GGGKSaLSRGGGKSaLtQGGGMPaPKdGGGGGGGLwdbPGGGGGPaPwKwGGGGGJ
GGGLPGKObORMhEXZXFEDuBZRBZBGGK GGGKSaRKK QH GGGGGG
GGGLKGLOSMHXZXFEDFDmfBZBGGK GGGKwaSRK QH GGGGGK
GGGLLGLOQMHXZXFEDFDmfBZBGGK GGGKtaPww QH GGGGGG
GGGLbGhBFEBm GGK GGGLKaPwt QH GGGGGG
GGGLQGLOQOSMhEXZXFEDFDmfBZBGGK GGGLKadbLGGGLKadSQGGGMPaPbLGGGGGGGQPtdQGGGGGPaPdtLGGGGGG
GGGLRGpehQ GGL GGGLbaQbt QH GGGGGG

kTGlmIiGqBiBZj
pEDOBYYXZiGlmIiY
GGwGMGlIXmBjGqXVXFGDgGHBFBOFXDZ
ABWXByGlmIiY
GGJGMGJIZfImmBGvZFBiEIFBj
GGKGMGJIEFBjGKZjBFBOFBj
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ABCDEFGHIFBJGKLMNOFMLPLQGKRJRQJKS TUEDVGABWXYXDZJGLabGGLQMcBCMLPLQGKRJKdJQS
efEDgXZYGHBZWBE

HIFIGhXiBJ jjOUEDVgYjHBZWBEjTUEDVHIFIjTkklmTnoRjLPLQKPKKMKbpRKRaqjKPKKPPLRaH
rZsBOFXDZGHIFBJKLMNOFMLPLQGPbJRbJbQ rZYFEfVBZFGrHJ TkklmTnoR NCBEIFDEGrHJ tu
mXVYGrHJ LpPMKdvSRRMwMbMwGGGGGGGGGmIqGcIVCiBGrHJ LpPMKdvSRRMbGGGGGGGGGGGGGxDEyiXYFGcVCzJ LR
TiXBZFGrHJ mmbVAMLbdMLQPdPKMBx
rZsBOFXDZGCDiJ KPPaPGfi HXiaGhIOFDEJ KaPPPPGGGGG wmcGDDFFiBzJ LR
EBFUDFJ pbbPnoRnmfZI mXVXFGBEDfCJ BTcCGMGpbbP
TDifVZJGmfZIMlUBZGiGUBHGiGIGQaSPGVVJ KGcOIiXZLJGEBFUDFGHBgXZBFJGcOIiBGFDGFUBGMFUGmIELBYFGNIELBFJGK
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ABCDEFGHIFBJGKLMNOFMLPLQGKRJRQJKS TUEDVGABWXYXDZJGLabGGLQMcBCMLPLQGKRJKdJQS

efEDgXZYGHBZWBE
ABODWBEhGABCDEF

HIFIGiXjBJ kkOUEDVgYkHBZWBEkTUEDVHIFIkTllmnTopRkLPLQKPKKMKbqRKRarkKPKKPPLRaH
nXVYGsHJ LqPMKdtSRRMuMbMuGGGGGGGGG
TjXBZFGsHJ nnbVvMLbdMLQPdPKMwx
cIVCjBGyhCBJ TjXBZF
sZzBOFaGHIFBJ KLMNOFMLPLQGPbJRbJbQ uncGADFFjBBJ LR xDECjXYFGcVCBJ LR
sZzBOFXDZGDDjJKPPaPGfj HXjaGiIOFDEJ KaPPPPGGGGG
cIVCjBGsZgDJ LqPMKdtSRRMuMbMu
NCBEIFDEGsHJ EF sZYFEfVBZFGsHJ TllmnTopR

GBFUDHJ kkOUEDVgYkHBZWBEkTUEDVHIFIkTllmnTopRkLPLQKPKKMKbqRKRarkqbbPopRonfZIaV
nXVXFGwEDfCJ wTcDGMGqbbP
nIYFGICHIFBJ KLMNOFMLPLQGKRJRQJKb TIjXrGHIFBJ KKMufJMLPLQGPSJKSJPQ
sZFBJEIFDEJ iIjODZ
KfIZFGGBFUDHJ eLFBEZIjGcFIZHIEH KfIZFGAhJ sZXFXIjGTIjXrEIFXDZ
nIYFGsTIjGiXjBJ kkOUEDVgYkHBZWBEkTUEDVHIFIkTllmnTopRkLPLQPqKPMKbSbSqarkPqKPPPLtaH

TDjfVZGKGJ nfZIMmUBZhjGUBLhjGMGQaSPGVVN HBFJGnTGVvHKuOGLRQGZV
mEDOBYYGlDYFJ TypKSPQ

iXEYFGnBWBjGABWXBvBEJGnDRH HIFBJ KLMNOFMLPLQGKRJRLJLK

TDVCDfZH
uVDfZF
uHHBH

uVDfZF
ABODWBEBH P ABOa

Q KPKOLMHXZXFEDrBZRBZB PaLPPP PaKdPb dRaKS
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ABCDEFGHIFBJGKLMNOFMLPLQGKRJRQJKS TUEDVGABWXYXDZJGLabGGLQMcBCMLPLQGKRJKdJQS
eYBEGHXYIfgBhGTDVCDiZhGABCDEF

jiEDkXZYGHBZWBE
HIFIGlXgBJ mmOUEDVkYmHBZWBEmTUEDVHIFImTnnopTqrRmLPLQKPKKMKbsRKRafmKPKKPPLRaH
tZuBOFXDZGHIFBJKLMNOFMLPLQGPbJRbJbQ tZYFEiVBZFGtHJ TnnopTqrR
pXVYGtHJ LsPMKdvSRRMwMbMwGGGGGGGGGpIfGcIVCgBGtHJ LsPMKdvSRRMbGGGGGGGGGGGGG
TgXBZFGtHJ ppbVxMLbdMLQPdPKMyz
NCBEIFDEGtHJ AB wpcGCDFFgBDJ LR zDEEgXYFGcVCDJLR
tZuBOFXDZGFDgJKPPaPGig HXgaGlIOFDEJ KaPPPPGGGGG
GBFUDhJ sbbPqrRqpiZI pXVXFGyEDiCJ yTcFGMGsbbP

TDgiVZJ piZIMoUBZHgGUBIHgGJGQaSPGVVKHBFBOFDE pTGVxhKwLGLRQGZV
GGGLKGLLSMHXZXFEDFDgiBZBLGTwcJGSPSMLPMLLGGcXMZIgJGK
ANJG GKvavb
ABYCDZYBJG KLPPR
wVDiZFJG GGGPaPQLKvK
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ABCDEFGHIFBJGKLMNOFMLPLQGKRJRQJKS TUEDVGABWXYXDZJGLabGGLQMcBCMLPLQGKRJKdJQS
eIZfIgGhZFBiEIFXDZjkYBEGlYYXiZGmBInGABCDEF

ofEDpXZYGHBZWBE
HIFIGqXgBJ rrOUEDVpYrHBZWBErTUEDVHIFIrTssmtTuvRrLPLQKPKKMKbwRKRaxrKPKKPPLRaH
hZyBOFXDZGHIFBJKLMNOFMLPLQGPbJRbJbQ hZYFEfVBZFGhHJ TssmtTuvR
tXVYGhHJ LwPMKdzSRRMlMbMlGGGGGGGGGtIxGcIVCgBGhHJ LwPMKdzSRRMbGGGGGGGGGGGGG
TgXBZFGhHJ ttbVAMLbdMLQPdPKMBC
NCBEIFDEGhHJ DE ltcGFDFFgBGJ LR CDEngXYFGcVCGJLR
hZyBOFXDZGHDgJKPPaPGfg HXgaGqIOFDEJ KaPPPPGGGGG
eBFUDIJ wbbPuvRutfZI tXVXFGBEDfCJ BTcHGMGwbbP
TDgfVZJ tfZIMmUBZJgGUBKJgGLGQaSPGVVMHBFBOFDE tTGVAIKlNGLRQGZV

GGGKdGLMlVXZDMQNSMIXZXFEDFDgfBZBNGTlcJGbRRzLMzwML
cXiZIgJGK

mEDOBYYXZiGhZFBiEIFXDZGABYfgFY
AOJG GKSaLS
lEBIJG LSbRS
lVDfZFJG GGGPaPSzSwL
lVDfZFGkZXFYJGfijVg
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKTJKSJQd

efEDgYaZGHBaXBE
hIEiBFGUDWCDfajGkfIaFYFIFYDaGABCDEF

HIFIGlYmBJ nnNVEDWgZnHBaXBEnUVEDWHIFInUoopqUrsnOPOQKPKPLKRtQTTbunKPKPPPRPbH
qYWZGvHJ OtPLKSwdTTLxLtLxGGGGGGGGG
UmYBaFGvHJ qqRWyLORwLOQPSPKLzA
cIWCmBGhBCBJ UmYBaF
vaCBNFbGHIFBJ KPLMNFLOPOQGOOJTQJOP xqcGDDFFmBEJ RP ADEFmYZFGcWCEJRP
vaCBNFYDaGGDmJKPPbPGfm HYmbGlINFDEJ KbPPPPGGGGG
cIWCmBGvagDJ OtPLKSwdTTLxLtLx
MCBEIFDEGvHJ HI vaZFEfWBaFGvHJ UoopqUrsR

JBFVDjJ nnNVEDWgZnHBaXBEnUVEDWHIFInUoopqUrsnOPOQKPKPLKRtQTTbuntRRPrsRbW
qYWYFGzEDfCJ zUcGGLGtRRP
qIZFGKCjIFBJ KKLMNFLOPOQGKRJOSJKT UImYuGHIFBJ PQLMNFLOPOQGKSJTTJPO
vaFBiEIFDEJ lImNDa
kfIaFGJBFVDjJ eLFBEaImGcFIajIEj kfIaFGDBJ vaYFYImGUImYuEIFYDa
qIZFGvUImGlYmBJnnNVEDWgZnHBaXBEnUVEDWHIFInUoopqUrsnOPOQKPPQLKRtOtQbunKPPQPPKSbH

UDmfWaGKGJ KmFEIUIEuTfMHcGMOPNGMGQbdPGWWN HBFJGqUGHxHKDOGOTQGaW
pEDNBZZGoDZFJ UhsKdKS

lYEZFGqBXBmGABXYByBEJGqGTH HIFBJ KKLMNFLOPOQGKRJPRJKS

UDWCDfaj HBF
Ah

MWYabN
eLC Ah
MWYabN

HmFAh
MWYabNABZCDaZB

MaUDmxWF
fiPWq lmIiZ

GGGGQGoJs GGK GGGGdbTdS QH GGGGGK
GGGGtGAHs GGK GGGGwbTPR QH GGGGGG
RGGKPGKOOLHYaYFEDuBaSBaBGGK GGGGtbRdQGGGGtbRTdGGGGPbPPtGGGGGGGORQTSGGGGGPbKwSSGGGGGJ
GGGKKGKOROTLhEYaYFEDuBaSBaBGGK GGGGtbQdR QH GGGGGG
GGGKOGKORLHYaYFEDuBaSBaBGGK GGGGSbPOR QH GGGGGG
GGGKRGQYFEDuBaSBaB GGK GGGGSbRRd QH GGGGGK
GGGKTGhBFEBm GGK GGGGSbdTd QH GGGGGK
GGGKdGQYFEDimBNBEYa GGO GGGKPbKPO QH GGGGGG
GGGKwGOOQOdLhEYaYFEDFDmfBaBGGK GGGKPbQTd QH GGGGGG
GGGKtGQLxWYaDLOOdLjYaYFEDFDmfBaBGGK GGGKPbdPQGGGKPbdPSGGGLPbPPTGGGGGGGGTPKtGGGGGPbPRPdGGGGGG
GGGKSGOLxWYaDLQOdLjYaYFEDFDmfBaBGGK GGGKPbtRPGGGKPbtRdGGGLPbPPdGGGGGGGGRSddGGGGGPbPKSQGGGGGG
GGGOPGOOdLHYaYFEDFDmfBaBGGK GGGKPbSwd QH GGGGGG
GGGOKGOOQLHYaYFEDFDmfBaBGGK GGGKKbKOO QH GGGGGG
GGGOOGDLQYFEDFDmfBaB GGK GGGKKbtKd QH GGGGGG
GGGORGCLQYFEDFDmfBaB GGK GGGKObKtS QH GGGGGG
GGGOQGWLQYFEDFDmfBaB GGK GGGKObdtO QH GGGGGG
GGGOTGpehQ GGO GGGKRbwQO QH GGGGGG

kUGlmIiGqBiBaj
pEDNBZZYaiGlmIiZ
ABXYByGlmIiZ
GGJGLGJIafImmBGvaFBiEIFBj
GGKGLGJIEFBjGKajBFBNFBj
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKTJKSJQd
efEDgYaZGHBaXBE

HIFIGhYiBJ jjNVEDWgZjkBaXBEjNVEDWkIFIjNVVCiNlmjOPOQKPKPLKRnQTTbojKPKPPPRPbk
paqBNFYDaGHIFBJKPLMNFLOPOQGOOJTQJOP paZFEfWBaFGpHJ UrrstUluR MCBEIFDEGpHJ vw
tYWZGpHJ OnPLKSxdTTLyLnLyGGGGGGGGG tIoGcIWCiBGpHJ OnPLKSxdTTLnGGGGGGGGGGGGGzDEAiYZFGcWCBJRP
UiYBaFGpHJ ttRWCLORxLOQPSPKLDz
paqBNFYDaGEDiJKPPbPGfi HYibGhINFDEJ KbPPPPGGGGG ytcGFDFFiBBJ RP
GBFVDkJ nRRPluR tYWYFGDEDfCJ DUcEGLGnRRP
UDifWaJGHiFEIUIEoTfMHcGIOPJGIGQbdPGWWJ KGcNIiYaLJGGBFVDkGHBgYaBkJGcNIiBGFDGFVBGMFVGtIELBZFGNIELBFJGK
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKTJKSJQd

efEDgYaZGHBaXBE
ABNDXBEhGABCDEF

HIFIGiYjBJ kkNVEDWgZkHBaXBEkUVEDWHIFIkUllmnUopkOPOQKPKPLKRqQTTbrkKPKPPPRPbH
nYWZGsHJ OqPLKStdTTLuLqLuGGGGGGGGG
UjYBaFGsHJ nnRWvLORtLOQPSPKLwx
cIWCjBGyhCBJ UjYBaF
sazBNFbGHIFBJ KPLMNFLOPOQGOOJTQJOP uncGADFFjBBJ RP xDECjYZFGcWCBJ RP
sazBNFYDaGDDjJ KPPbPGfj HYjbGiINFDEJ KbPPPPGGGGG
cIWCjBGsagDJ OqPLKStdTTLuLqLu
MCBEIFDEGsHJ EF saZFEfWBaFGsHJ UllmnUopR

GBFVDHJ kkNVEDWgZkHBaXBEkUVEDWHIFIkUllmnUopkOPOQKPKPLKRqQTTbrkqRRPopRbW
nYWYFGwEDfCJ wUcDGLGqRRP
nIZFGICHIFBJ KKLMNFLOPOQGKRJOSJKT UIjYrGHIFBJ PQLMNFLOPOQGKSJTTJPO
saFBJEIFDEJ iIjNDa
KfIaFGGBFVDHJ eLFBEaIjGcFIaHIEH KfIaFGAhJ saYFYIjGUIjYrEIFYDa
nIZFGsUIjGiYjBJ kkNVEDWgZkHBaXBEkUVEDWHIFIkUllmnUopkOPOQKPPQLKRqOqQbrkKPPQPPKSbH

UDjfWaGKGJ IjFEIUIErTfMHcGMOPNGMGQbdPGWWN HBFJGnUGHuHKAOGOTQGaW
mEDNBZZGlDZFJ UypKdKS

iYEZFGnBXBjGABXYBvBEJGnDTH HIFBJ KKLMNFLOPOQGKRJPRJKS

UDWCDfaH
uWDfaF
uHHBH

uWDfaF
ABNDXBEBH P ABNb

Q KPKOOLHYaYFEDrBaRBaB PbOPPP PbKtSS qSbSQ
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKTJKSJQd
eIafIgGhaFBiEIFYDajkZBEGlZZYiaGmBInGABCDEF

ofEDpYaZGHBaXBE
HIFIGqYgBJ rrNVEDWpZrsBaXBErNVEDWsIFIrNVVCgNturOPOQKPKPLKRvQTTbwrKPKPPPRPbs
haxBNFYDaGHIFBJKPLMNFLOPOQGOOJTQJOP haZFEfWBaFGhHJ UyymzUtAR
zYWZGhHJ OvPLKSBdTTLlLvLlGGGGGGGGG zIwGcIWCgBGhHJ OvPLKSBdTTLvGGGGGGGGGGGGG
UgYBaFGhHJ zzRWCLORBLOQPSPKLDE
MCBEIFDEGhHJ FG lzcGHDFFgBIJ RP EDEngYZFGcWCIJ RP
haxBNFYDaGJDgJKPPbPGfg HYgbGqINFDEJ KbPPPPGGGGG
eBFVDsJ vRRPtAR zYWYFGDEDfCJ DUcJGLGvRRP
UDgfWaJ kgFEIUIEwTfMHcGKOPLGKGQbdPGWWLHBFBNFDE zUGHlHKHMGOTQGaW

NGGKPGKMOLHYaYFEDwBaOBaBMGUlcJGTOvLOSLP
cYiaIgJGK

mEDNBZZYaiGhaFBiEIFYDaGABZfgFZ
APJG GGvbRd
lEBIJG OQBKT
lWDfaFJG GGGPbKvSTKv
lWDfaFGkaYFZJGfijWz
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKTJKSJQd
eZBEGHYZIfgBhGUDWCDiahGABCDEF

jiEDkYaZGHBaXBE
HIFIGlYgBJ mmNVEDWkZmhBaXBEmNVEDWhIFImNVVCgNnomOPOQKPKPLKRpQTTbfmKPKPPPRPbh
qarBNFYDaGHIFBJKPLMNFLOPOQGOOJTQJOP qaZFEiWBaFGqHJ UsstuUnvR
uYWZGqHJ OpPLKSwdTTLxLpLxGGGGGGGGGuIfGcIWCgBGqHJ OpPLKSwdTTLpGGGGGGGGGGGGG
UgYBaFGqHJ uuRWyLORwLOQPSPKLzA
MCBEIFDEGqHJ BC xucGDDFFgBEJ RP ADEFgYZFGcWCEJRP
qarBNFYDaGGDgJKPPbPGig HYgbGlINFDEJ KbPPPPGGGGG
HBFVDhJ pRRPnvR uYWYFGzEDiCJ zUcGGLGpRRP

UDgiWaJ egFEIUIEfTiMHcGIOPJGIGQbdPGWWJHBFBNFDE uUGHxHKDKGOTQGaW
GGGGQGsHvKGUxcJGOdSKLQKLPKGGcYLaIgJGK
AMJG GGdbTp
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iIEjBFGTDVCDgZkGlgIZFXFIFXDZGABCDEF

HIFIGmXnBJ ooOUEDVhYoHBZWBEoTUEDVHIFIoTppqrTstRoLPLQKPKKMKbuRKRavoKPKKPPLeaH
rXVYGwHJ LuPMKdSeRRMxMuMxGGGGGGGGG
TnXBZFGwHJ rrbVyMLbSMLQPdPKMzA
cIVCnBGiBCBJ TnXBZF
wZCBOFaGHIFBJ KLMNOFMLPLQGPQJLuJLu xrcGDDFFnBEJ Le ADEFnXYFGcVCEJLe
wZCBOFXDZGGDnJKPPaPGgn HXnaGmIOFDEJ KaPPPPGGGGG
cIVCnBGwZhDJ LuPMKdSeRRMxMuMx
NCBEIFDEGwHJ HI wZYFEgVBZFGwHJTppqrTstR

JBFUDkJ ooOUEDVhYoHBZWBEoTUEDVHIFIoTppqrTstRoLPLQKPKKMKbuRKRavoubbPstRsrgZIaV
rXVXFGzEDgCJ zTcGGMGubbP
rIYFGKCkIFBJ KLMNOFMLPLQGKRJRQJKb TInXvGHIFBJ KKMxgjMLPLQGPeJKeJPQ
wZFBjEIFDEJ mInODZ
lgIZFGJBFUDkJ fLFBEZInGcFIZkIEk lgIZFGDBJ wZXFXInGTInXvEIFXDZ
rIYFGwTInGmXnBJooOUEDVhYoHBZWBEoTUEDVHIFIoTppqrTstRoLPLQPuKPMKbebeuavoPuKPPPLSaH
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sZtBOFXDZGCDjJ KPPaPGgj HXjaGiIOFDEJ KaPPPPGGGGG wncGDDFFjBzJ Le
EBFUDFJ qbbPopRongZI nXVXFGBEDgCJ BTcCGMGqbbP
TDjgVZJGngZIMmUBZGjGUBHGjGIGQaePGVVJ KGcOIjXZLJGEBFUDFGHBhXZBFJGcOIjBGFDGFUBGMFUGnIELBYFGNIELBFJGK

MKaP KaP baP RaP SaP daP KKaP KbaP KRaP KSaP KdaP LKaP LbaP LRaP LSaP LdaP
EXZ

S

Kb

Kd

LR

bK

bS

Qb

Qd

RR

eK

eS

Sb

Sd

gw
O

G
IG

pK
P

P
J

KPKKPPLePnTGVAFKwGTUEDQJLRQGZV

R
G

K
S

LM
H

X
ZX

FE
D

rB
ZT

B
ZB

IG
K

K
aS

ee
J

G
G

Q
M

w
V

X
ZD

M
LS

eM
FX

ZX
FE

D
FD

jg
B

ZB
IG

K
R

aR
bL

J

G
G

LM
w

V
X

ZD
M

Q
S

eM
FX

ZX
FE

D
FD

jg
B

ZB
IG

K
ea

LR
dJ

G
G

K
S

bS
R

M
N

E
X

ZX
FE

D
rB

ZT
B

ZB
IG

K
ea

R
bL

J

TDjgVZJGngZIMmUBZGjGUBHGjGIGQaePGVVJ KGcOIjXZLJGEBFUDFGHBhXZBFJGcOIjBGFDGFUBGMFUGnIELBYFGmBIyJGK

MKaP KaP baP RaP SaP daP KKaP KbaP KRaP KSaP KdaP LKaP LbaP LRaP LSaP LdaP
EXZ

MK

K

b

R

S

d

KK

Kb

gw
O

G
IG

pK
P

P
P

P
J

KPKKPPLePnTGVAFKDGTUEDQJLKRGZV

10/25/2024
4:03:35 PM

Page 247 of 817



ABCDEFGHIFBJGKLMNOFMLPLQGKRJRQJKS TUEDVGABWXYXDZJGLabGGLQMcBCMLPLQGKRJKdJQe

fgEDhXZYGHBZWBE
ABODWBEiGABCDEF

HIFIGjXkBJ llOUEDVhYlHBZWBElTUEDVHIFIlTmmnoTpqRlLPLQKPKKMKbrRKRaslKPKKPPLeaH
oXVYGtHJ LrPMKdSeRRMuMrMuGGGGGGGGG
TkXBZFGtHJ oobVvMLbSMLQPdPKMwx
cIVCkBGyiCBJ TkXBZF
tZzBOFaGHIFBJ KLMNOFMLPLQGPQJLrJLr uocGADFFkBBJ Le xDECkXYFGcVCBJLe
tZzBOFXDZGDDkJKPPaPGgk HXkaGjIOFDEJ KaPPPPGGGGG
cIVCkBGtZhDJ LrPMKdSeRRMuMrMu
NCBEIFDEGtHJ EF tZYFEgVBZFGtHJ TmmnoTpqR

GBFUDHJ llOUEDVhYlHBZWBElTUEDVHIFIlTmmnoTpqRlLPLQKPKKMKbrRKRaslrbbPpqRpogZIaV
oXVXFGwEDgCJ wTcDGMGrbbP
oIYFGICHIFBJ KLMNOFMLPLQGKRJRQJKb TIkXsGHIFBJ KKMugJMLPLQGPeJKeJPQ
tZFBJEIFDEJ jIkODZ
KgIZFGGBFUDHJ fLFBEZIkGcFIZHIEH KgIZFGAiJ tZXFXIkGTIkXsEIFXDZ
oIYFGtTIkGjXkBJ llOUEDVhYlHBZWBElTUEDVHIFIlTmmnoTpqRlLPLQPrKPMKbeberaslPrKPPPLSaH
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKdJKSJQT

efEDgYaZGHBaXBE
hIEiBFGUDWCDfajGkfIaFYFIFYDaGABCDEF

HIFIGlYmBJ nnNVEDWgZnHBaXBEnUVEDWHIFInUoopqUrsnOPOQKPKPLKRtQddbunKPKPPPRKbH
qYWZGvHJ OtPLKSwTddLxLSLxGGGGGGGGG
UmYBaFGvHJ qqKWyLPSOLOQPSPKLzA
cIWCmBGhBCBJ UmYBaF
vaCBNFbGHIFBJ KPLMNFLOPOQGORJKTJOO xqcGDDFFmBEJ RK ADEFmYZFGcWCEJRK
vaCBNFYDaGGDmJKPPbPGfm HYmbGlINFDEJ KbPPPPGGGGG
cIWCmBGvagDJ OtPLKSwTddLxLSLx
MCBEIFDEGvHJ HI vaZFEfWBaFGvHJ UoopqUrsR

JBFVDjJ nnNVEDWgZnHBaXBEnUVEDWHIFInUoopqUrsnOPOQKPKPLKRtQddbuntRRPrsRbW
qYWYFGzEDfCJ zUcGGLGtRRP
qIZFGKCjIFBJ KKLMNFLOPOQGKRJOSJKd UImYuGHIFBJ PQLMNFLOPOQGKSJddJPO
vaFBiEIFDEJ lImNDa
kfIaFGJBFVDjJ eLFBEaImGcFIajIEj kfIaFGDBJ vaYFYImGUImYuEIFYDa
qIZFGvUImGlYmBJnnNVEDWgZnHBaXBEnUVEDWHIFInUoopqUrsnOPOQKPPQLKRtOtQbunKPPQPPKSbH

UDmfWaGKGJ KmFEIUIEudfMHcGMOPNGMGQbTPGWWN HBFJGqUGHxHKDOGOdQGaW
pEDNBZZGoDZFJ UhsKTKS

lYEZFGqBXBmGABXYByBEJGqGdH HIFBJ KKLMNFLOPOQGKRJPTJOw

UDWCDfaj HBF
Ah

MWYabN
eLC Ah
MWYabN

HmFAh
MWYabNABZCDaZB

MaUDmxWF
fiPWq lmIiZ

GGGGQGoJs GGK GGGGTbdwPGGGGTbdTSGGGGPbPPKGGGGGGGGGSPOGGGPbPPSRROGGGGGJ
GGGGtGAHs GGK GGGGwbdKwGGGGwbdPRGGGGPbPKQGGGGGGGGwwtdGGGGGPbPwOTGGGGGG
QGGKPGKOOLHYaYFEDuBaRBaBGGK GGGGtbRdwGGGGtbRdTGGGGPbPPKGGGGGGGORwSSGGGGGPbKtOdGGGGGG
GGGKKGKOROdLhEYaYFEDuBaRBaBGGK GGGGtbQtRGGGGtbQTRGGGGPbPOPGGGGGGGGKOdwGGGPbPPdwtRGGGGGJ
GGGKOGKORLHYaYFEDuBaRBaBGGK GGGGSbPOR SH GGGGGK
GGGKRGSYFEDuBaRBaB GGK GGGGSbRRT SH GGGGGG
GGGKdGhBFEBm GGK GGGGSbTdT SH GGGGGw
GGGKTGSYFEDimBNBEYa GGO GGGKPbKPO SH GGGGGG
GGGKwGOOQOTLhEYaYFEDFDmfBaBGGK GGGKPbQdT SH GGGGGG
GGGKtGQLxWYaDLOOTLjYaYFEDFDmfBaBGGK GGGKPbTPS SH GGGGGG
GGGKSGOLxWYaDLQOTLjYaYFEDFDmfBaBGGK GGGKPbtRT SH GGGGGG
GGGOPGOOTLHYaYFEDFDmfBaBGGK GGGKPbSwT SH GGGGGG
GGGOKGOOQLHYaYFEDFDmfBaBGGK GGGKKbKOO SH GGGGGw
GGGOOGDLSYFEDFDmfBaB GGK GGGKKbtKT SH GGGGGG
GGGORGCLSYFEDFDmfBaB GGK GGGKObKtS SH GGGGGG
GGGOQGWLSYFEDFDmfBaB GGK GGGKObTtO SH GGGGGG
GGGOdGpehS GGO GGGKRbwQO SH GGGGGG

kUGlmIiGqBiBaj
pEDNBZZYaiGlmIiZ
GGwGLGlIYmBjGqYWYFGDgGHBFBNFYDa
ABXYByGlmIiZ
GGJGLGJIafImmBGvaFBiEIFBj
GGKGLGJIEFBjGKajBFBNFBj
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKdJKSJQT
efEDgYaZGHBaXBE

HIFIGhYiBJ jjNVEDWgZjkBaXBEjNVEDWkIFIjNVVCiNlmjOPOQKPKPLKRnQddbojKPKPPPRKbk
paqBNFYDaGHIFBJKPLMNFLOPOQGORJKTJOO paZFEfWBaFGpHJ UrrstUluR MCBEIFDEGpHJ vw
tYWZGpHJ OnPLKSxTddLyLSLyGGGGGGGGGtIoGcIWCiBGpHJ OnPLKSxTddLSGGGGGGGGGGGGGzDEAiYZFGcWCBJRK
UiYBaFGpHJ ttKWCLPSOLOQPSPKLDz
paqBNFYDaGEDiJKPPbPGfi HYibGhINFDEJ KbPPPPGGGGG ytcGFDFFiBBJ RK
GBFVDkJ nRRPluR tYWYFGDEDfCJ DUcEGLGnRRP
UDifWaJGHiFEIUIEodfMHcGIOPJGIGQbTPGWWJ KGcNIiYaLJGGBFVDkGHBgYaBkJGcNIiBGFDGFVBGMFVGtIELBZFGNIELBFJGK

LKbP PbP KbP ObP RbP QbP dbP TbP xbP nbP SbP KPbP KKbP KObP KRbP KQbP KdbP KTbP
GYa

Ln

LT

LQ

LO

P

O

Q

T

n

fy
H

G
IG

uK
P

P
P

J

KPKPPPRKOtUGkIkKIGUVEDPJOdQGaW

G
G

rG
uI

G
G

Tb
dx

P
J

G
G

A
H

uI
G

G
xb

dK
xJ

Q
G

K
R

O
LH

Y
aY

FE
D

oB
aS

B
aB

IG
G

nb
R

dx
J

G
G

K
R

R
R

dL
N

E
Y

aY
FE

D
oB

aS
B

aB
IG

G
nb

Q
nR

J

UDifWaJGHiFEIUIEodfMHcGIOPJGIGQbTPGWWJ KGcNIiYaLJGGBFVDkGHBgYaBkJGcNIiBGFDGFVBGMFVGtIELBZFGsBIAJGK

LKbP PbP KbP ObP RbP QbP dbP TbP xbP nbP SbP KPbP KKbP KObP KRbP KQbP KdbP KTbP
GYa

LR

P

R

T

S

KO

Kd

Kn

OK

OQ

Ox

fy
H

G
IG

uK
P

P
P

P
J

KPKPPPRKOtUGkIkKoGUVEDPJOKdGaW
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKdJKSJQT

efEDgYaZGHBaXBE
ABNDXBEhGABCDEF

HIFIGiYjBJ kkNVEDWgZkHBaXBEkUVEDWHIFIkUllmnUopkOPOQKPKPLKRqQddbrkKPKPPPRKbH
nYWZGsHJ OqPLKStTddLuLSLuGGGGGGGGG
UjYBaFGsHJ nnKWvLPSOLOQPSPKLwx
cIWCjBGyhCBJ UjYBaF
sazBNFbGHIFBJ KPLMNFLOPOQGORJKTJOO uncGADFFjBBJ RK xDECjYZFGcWCBJ RK
sazBNFYDaGDDjJ KPPbPGfj HYjbGiINFDEJ KbPPPPGGGGG
cIWCjBGsagDJ OqPLKStTddLuLSLu
MCBEIFDEGsHJ EF saZFEfWBaFGsHJ UllmnUopR

GBFVDHJ kkNVEDWgZkHBaXBEkUVEDWHIFIkUllmnUopkOPOQKPKPLKRqQddbrkqRRPopRbW
nYWYFGwEDfCJ wUcDGLGqRRP
nIZFGICHIFBJ KKLMNFLOPOQGKRJOSJKd UIjYrGHIFBJ PQLMNFLOPOQGKSJddJPO
saFBJEIFDEJ iIjNDa
KfIaFGGBFVDHJ eLFBEaIjGcFIaHIEH KfIaFGAhJ saYFYIjGUIjYrEIFYDa
nIZFGsUIjGiYjBJ kkNVEDWgZkHBaXBEkUVEDWHIFIkUllmnUopkOPOQKPPQLKRqOqQbrkKPPQPPKSbH

UDjfWaGKGJ IjFEIUIErdfMHcGMOPNGMGQbTPGWWN HBFJGnUGHuHKAOGOdQGaW
mEDNBZZGlDZFJ UypKTKS

iYEZFGnBXBjGABXYBvBEJGnDdH HIFBJ KKLMNFLOPOQGKRJPTJOt

UDWCDfaH
uWDfaF
uHHBH

uWDfaF
ABNDXBEBH P ABNb

Q KPKOOLHYaYFEDrBaRBaB PbOPPP PbKqOd SKbOd
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKdJKSJQT
eIafIgGhaFBiEIFYDajkZBEGlZZYiaGmBInGABCDEF

ofEDpYaZGHBaXBE
HIFIGqYgBJ rrNVEDWpZrsBaXBErNVEDWsIFIrNVVCgNturOPOQKPKPLKRvQddbwrKPKPPPRKbs
haxBNFYDaGHIFBJKPLMNFLOPOQGORJKTJOO haZFEfWBaFGhHJ UyymzUtAR
zYWZGhHJ OvPLKSBTddLlLSLlGGGGGGGGG zIwGcIWCgBGhHJ OvPLKSBTddLSGGGGGGGGGGGGG
UgYBaFGhHJ zzKWCLPSOLOQPSPKLDE
MCBEIFDEGhHJ FG lzcGHDFFgBIJ RK EDEngYZFGcWCIJ RK
haxBNFYDaGJDgJKPPbPGfg HYgbGqINFDEJ KbPPPPGGGGG
eBFVDsJ vRRPtAR zYWYFGDEDfCJ DUcJGLGvRRP
UDgfWaJ kgFEIUIEwdfMHcGKOPLGKGQbTPGWWLHBFBNFDE zUGHlHKHMGOdQGaW

GGGKKGKMRMdLNEYaYFEDwBaOBaBMGUlcJGSSLRdLQ
cYiaIgJGK

mEDNBZZYaiGhaFBiEIFYDaGABZfgFZ
ANJG GGvbQv
lEBIJG KvSK
lWDfaFJG GGGPbPPvBPP
lWDfaFGkaYFZJGfijWz

vbK vbR vbd vbB
eYa

S

KK

KR

Kd

KB

KS

OK

OR

Od

OB

OS

RK

flk
G

K
G

A
K

P
P

L

KPKPPPRKPzUGsIsKIGUVEDQJOdQGaW

G
G

vb
Q

vR

eIafIgGhaFBiEIFYDaGABZfgFZ
ANJG GGvbQv
lEBIJG KOdB
lWDfaFJG GGGPbPPdBvR
lWDfaFGkaYFZJGfijWz

vbK vbR vbd vbB
eYa

AN

S

KK

KR

Kd

KB

KS

OK

OR

Od

OB

OS

RK

flk
G

K
G

A
K

P
P

L

KPKPPPRKPzUGsIsKIGUVEDQJOdQGaW

G
G

vb
Q

vR

ABXYBCBEJGzJdHMGKKLMNFLOPOQGKRJKdJQQGLPTJPPJPPGKkNUL
lfsYFGlNFYDaJGcCgYFGIaGhaFBiEIFBsGmBIn lfsYFGABIZDaJGHIZBgYaB
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ABCDEFGHIFBJGKKLMNFLOPOQGKRJOSJOT UVEDWGABXYZYDaJGObRGGOQLcBCLOPOQGKdJKSJQT
eZBEGHYZIfgBhGUDWCDiahGABCDEF

jiEDkYaZGHBaXBE
HIFIGlYgBJ mmNVEDWkZmhBaXBEmNVEDWhIFImNVVCgNnomOPOQKPKPLKRpQddbfmKPKPPPRKbh
qarBNFYDaGHIFBJKPLMNFLOPOQGORJKTJOO qaZFEiWBaFGqHJ UsstuUnvR
uYWZGqHJ OpPLKSwTddLxLSLxGGGGGGGGGuIfGcIWCgBGqHJ OpPLKSwTddLSGGGGGGGGGGGGG
UgYBaFGqHJ uuKWyLPSOLOQPSPKLzA
MCBEIFDEGqHJ BC xucGDDFFgBEJ RK ADEFgYZFGcWCEJRK
qarBNFYDaGGDgJKPPbPGig HYgbGlINFDEJ KbPPPPGGGGG
HBFVDhJ pRRPnvR uYWYFGzEDiCJ zUcGGLGpRRP

UDgiWaJ egFEIUIEfdiMHcGIOPJGIGQbTPGWWJHBFBNFDE uUGHxHKDKGOdQGaW
GGGKOGKKRLHYaYFEDfBaLBaBKGUxcJGSSLTdLPKGGcYMaIgJGK
ANJG GGpbSw
ABZCDaZBJG SKTw
xWDiaFJG GGGPbPRPwRp

pbR pbd pbw pbS SbK SbR Sbd
HYa

AN

T

KK

KT

OK

OT

RK

RT

QK

QT

dK

dT

TK

TT

wK

wT

ix
eG

IG
vK

P
P

J
KPKPPPRKOuUGhIhKIGUVEDPJOdQGaW

G
G

pb
S

w
P

ABXYByBEJGuGdHKGKKLMNFLOPOQGKRJKdJQd
xihYFGxNFYDaJGHIEFBhGUDWCDiahGeahBFBNFBh xihYFGABIZDaJGqaXIgYhGUDWCDiahGqH
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