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EPA 200.7/6C10B QC Check List

Analyst S G Analvsis Date Sk rReviewar/Date §;%?’&?

Instrumnet PerKin Elmer Optima 4300DV
e All sample analvzed within 6 month holding time

?f/ 211 sgample raw concentracticn below the high standard cor linear rangs o
marked Ifor dilution
and rerun

nitial and closing QC
- OV within +/- 5%
- Linearity check +/- 10%
o ICSAR +/- 20%

- QC8 +/- 5%
= MRL +/- 50%

Middie, closgsing and batch ¢C
. FilcerCheck < 1/2 MRL
MBLANK < 1/2 MRL
LCS +/-15%
MS/MSD +/-/30%(200.7) +/- 25% (60610B)
CCV/MCV/ECYV +/- 10%
ICR/CCB/ECB < 1/2 MRL
CCE ran aflter the CCV

RERAYASIEAN

General CQC

~"  RPD between MS$/MSD is within +/-/20%
- RPD between LCS/LCSD is within +/- 20%
~7 Internal standaxrds &0 TO 125%

~~ All pH of the samples are <« 2

- No more than 20 samples per batch

-

foi
]

MS is run at frequency of 1 every 10 samples and MSD
run at freguency of 1 every 20 samplies

5}&3 QIR needed for failed QC
iJ&  Special Det Code ncted on the cover sheet
/B R value for multi point calibration is > 0.995

U Proper MRL check ran for special low MRL samples




ICP SUMMARY SHEET

File ID 080518A

Date Started: 5/18/08

Anaivyst ID: (3K

SAMPLE ID

LINEARITY {17:31; Wash {17:42) FILTERCHECK (18:013
2805060278_2 {(18:17) 2805060290_2 {(18:23%) 28G5060277 2 {13:00;
2855060279w2 (1%:05; 28@5050280W2 {19:059) 2805860281i2 {15:13)
2805050282 2 {19:18;) 2805060291 2 {(13:22) 2805665293_2 (1%:28;
28050602%4 2 {19:30} 2805060303_2 (13:34} 2868@603@5%2 {19:55)
2805060311 2 {15:59) 2805060312W2 {20:03) 2805060313 2 (20:C7}
2805060314 2 {20:12) 2805060315 2 {(20:16) 2805060316 2 (2G:20;
2805060317_2 {20:23) 2805060318~2 (20:28) 28058?0236m2 {(21:03)
2305070239 2 (21:14) 2865060319W2 {21:49) 2805060320_2 (21:53)
2805070224 1 (21:57) 2805070225 1 {(22:02) 2805070226m1 (22:08)
2805070227 1 {22:10} 2805070228ml (22:15) 2805070228 5 {(22:18)
2805070230 5 {22:23) 2805070231 5 {22:27) 2805070232m5 (22:48)
2805070233_5 {(22:52) 2805070234 5 (22:56) 2805070235 5 (23:01)
2805070237 _2 {23:05) 2805070238 2 {23:089) 2805070240m2 {(23:14)
2805070241 =2 {(23:17) 2805080155 2 {(0:01) 2805080C128 2 {(0:13)
2805070875 2 {0:24) 2805070677W2 {(0:44) 2805070678m2 (0:45);
2835070679 _2 {0:53) 2805080191 2 {0:58) 2805080192 2 (1:02)
2805080193 2 (1:08) 2805080194m2 (1:11) 2805080196 2 {1:15)
2805080197 2 (1:19) 2805080200_5 {1:23) 280508020lm2 (1:50)
2805080202 2 {1:54) 2805080646 2 {1:58) 2805080652 2 {(2:03)
2805080653 2 {(2:07) 2805080654 2 (2:11) 2805080655M5 (2:16}

COMMENT :

; IRy
Analyst: 5?%%i’ Approved By: VJﬁE
iﬂg?.,gg
3




BATCH NUMBER for 080518A

Test Parameter;
sCA YR AG B BA BE CA CD CC CR CU FE ® MG MY MO NA NI PR OV

Batch ID: 2805060278MSD

[

2805060278 2X
28050602738 2X
2805060282 2%
2805060294 2X
2805060311 2X
2805060314 2%
2805060317 _2X

Batch ID:

2805070236 2X
2805060320_2X
2805070226 10X
2805070229 _5X
2805070232 5%
2805070235_5X
2805070240 _2X

Batch ID:

2805080195 2X
2805070677 _2X
2805080151 2X
2805080194 2%
2805080206 5X
2805080646 2%
2805080654 2X

2805060290 2X
2805060280 2X
2805060291 2X
2805060303 2%
2805060312 2%
2805060315 2X
2805060318 2X

2805070236MSD

2805070239 2X
2805070224 10X
2805070227_10X
2805070230 _5X
2805070233 5X
2805070237 2X
2805070241 2X

2805080195M8D

2805080195 _2X
2805070678 2X
2805080192 2X
2805080186 2X
2805080201 2X
280508¢652 2%
2805080655_5X

2805060277 _2X
2805060281 _2X%
2805060293 2%
2805060305 2X
2805060313 2%
2805060316 2X

-

Lt

2805060319 2%
2805070225 10X
2805070228 10X
2805070231 55X
2805070234 5X
2805070238 _2X

2805070675 2X
2805070679 2X
2805080193 2X
2805080197 2X
2805080202 2%
2805080653 2X




File ID: 0805184
Sample ID Date Time Raw
Icv 5/18/¢8 17:27 1 9.9085
LINEARITY 5/18/c8 17:31 1 C.co2s8
ICsA 5/18/08 17:34 1 0.0001
ICSARB 5/18/08 17:38 1 .25231
Wash 5/18/08 17:42 1 0.0000
QC-25 lppn 5/18/08 17:45 1 1.0403
cov 5/18/08 17:48 1 5.2731 %
ICB 5/18/08 17:54 1 0.0001
MRI, 5/18/068 17:57 I 0.0101
FILTERCHECK 5/18/08 18:031 1 0.0001
MBLANKZ2007 5/18/08 18:04 1 -0.0003
MRLZ2007 5/18/08 18:08 1 0.011¢

C LCS2007 5/18/08 18:12 1 .98414
LCSD2007 5/18/08 18:14 1 1.0117
2805060278v2% 5/18/08 18:17 2 1.5065
2805060278M8 2X M5 5/18/08 18:21 2 2.53438
2805060278M88 2X1Mad5/18/08 18:25 2 2.4880
T 5/18/08 18:25 2
2805060290+v3% 5/18/08 18:29 2 .72706
2805060290MS_2X 5/18/08 18:33 2 1.7559
ccv 5/18/08 18:37 i 5.3038
ce 5/18/08 18:53 1 -0.0001
2805060290MSD_2X 5/18/08 18:56 2 1.8027
T 5/18/08 18:55 2
2805060277 22X - 5/18/08 19:00 2 2.2543
28050602792X 5/18/08 15:05 2 .1481¢
2805060280,2X 5/18/08 192:09 2 .43372
2805060281 ,2X 5/18/08 13:13 2 .29487
2805060282 2% 5/18/08 19:18 2 .35575
2805060291 v2X 5/18/08 19:22 2 .86217
2805060293 2Xx 5/18/68 19:28 2 0.0003
2805080294 72X 5/18/08 1%:30 2 84315 340
2805050303-2X 5/18/08 19:34 2 .72369 .720
cCv 5/18/08 19:3¢% 1 5.3042 5.3 S o
CCB 5/18/08 1%:48 1 0.0000 0.000C
MCV £/18/08 19:.51 1 2.868956 2.569 S0 0
28050603@5i2X 5/18/68 19:55 2 1.7698 1.8
480506 311/2X 5/18/08 19:5% 2 0.0288 0235
280G5C060312,5X 5/18/08 20:03 2 .03061 L0312
285536C313m°X 5/18/0C 20:07 2 .08019 .08
2805060314 w2X 5/18/08 20:12 z 1.8855 1.8
2805060315 v2X 5/18/68 20:15 z .15056 L1500
2B8C506031642X 5/18/08 20:20 2 .72880 L73¢
28C5080317/2X 5/18/08 20:23 2 0.0014 .0014
2805066318 /2% 5/18/08 20:28 2 0.0012 .0012
MBLANKZ2007 5/18/08 z20:32 1 -0.00C1 ND

NeannsT



File ID:

080518A

T

. Sample ID Date Dil Raw Rept Commernt
- CCV 5/18/08 20:36 1 5.2937 5.29
- CCB 5/18/08 20:45 1 ~0.0001 ND
. MRL 5/18/08 20:48 1 0.0105 .0105
. MRL2G07 5/18/08 20:52 1 0.0114 .0114
- LCS2007 5/18/08 20:55 1 .98141 581
- LCS8D2007 5/18/08 20:59 1 .98674 .987 3
. 2805070236_2X 5/18/08 21:03 2 2.4963 2.5 ;
2805070236M8_2X M5 5/18/08 21:07 2 3.5493 3.58 <KQ§;% 177
© 2B05070236MSD_2X ~5/18/08 21:11 2 3.4538 3.46
T 5/18/08 21:11 2 2.00
2805070239 2X 5/18/08 21:14 2 .35058 350
2805070235M8_2X 5/18/08 21:19 2 1.3820 1.38
© 2805070233M3D_2X  5/18/08 21:23 2 1.3806 1.38
5/18/08 21:23 2 2.00
el 5/18/08 21:31 1 5.3385 5.34
- CCB 5/18/08 21:39 1 ~0.0002 ND
MCV 5/18/08 21:45 1 2.7138 2.71
2805060319;2X 5/18/08 21:49 2 1.3345 1.3
280506032072X% 5/18/08 21:53 2. 1.2794 1.3
2805070224 10X 5/18/08 21:57 (107 32.116 32
2805070225 10X 5/18/08 22:02 (104 31.225 31
2805070226 10X 5/18/08 22:06 ﬁi@{ 32.792 33
2805070227 _10X 5/18/08 22:10 ;@gg 31.880 32
2805070228 10X 5/18/08 22:15 Q7 31.928 32
2805070229 5X 5/18/08 22:19 fﬁg 16.677 17
2805070230_5X 5/18/08 22:23 ;52 23.457 23
2805070231 5X 5/18/08 22:27 5/ 14.553 15
ccv 5/18/08 22:35 1 5.302% 5.3 106%
CCB 5/18/08 22:44 1 0.0021 .0021
12805070232 58X 5/18/08 22:48 B/ 13.0861 13
2805070233 5X 5/18/08 22:52 ‘5, 11.616 1
2805070234 5X 5/18/08 22:55 ;gg $.7618 9.8
2805070235 35X 5/18/08 23:01 {5/ 5.2134 5.2
12805070237 _2X 5/18/08 23:05 (2) 1.2824 1.3
2805070238 2X 5/18/08 23:09 (2) .71i902 720
2805070240_2X 5/18/08 23:14 {2/ 1.1027 1.1
2805070241 2% 5/18/08 23:1 (2 0.0750 .075
MBLANKZ007 5/18/08 23:22 0.C0006 ©.0005
MRL 5/18/08 23:25 1 0.0115 .0115
ooV 5/18/08 23:33 1 5.2853 5.29
CCB 5/18/08 23:42 1 0.0005 0.0004
MOV 5/18/08 23:48 1 2.6693 2.67
MRL20G7 5/18/08 23:51 1 0.0118 .0118
LC8Z007 5/18/08 23:55 1 .58583 988
LCSD2007 5/18/08 23:58 1 . 98998 .99
2805080135 2X 5/18/08 0:01 z 0.0852 .085
2805080195M8_2X 5/19/G8 0:05 2 1.07490 1.07 Q
2B05080195MSD 2X  5/19/08 0:09 2 1.1017 1.1 C
T 5/19/08 0:09 2 2.00

fb



File ID: 0805184 CR
Sampie ID Date Time Dil Raw Rept.
2805080199 2X 5/15/08 0:1 2 .27378 L2708
2805080195M8 2X 5/18/08 0:17 2 1.2507 1,25
2805080199M8D 2X 5/19/08 0:21 2 1.2181 1.22

T 5/19/68 0:21 2 2.00
2805070675 2X 5/19/08 0:24 2 0.0016 .0Cl6

cov 5/19/08 (0:32 1 5.2266 5.23

oleg=! 5/19/08 0:41 1 G.0000 0.0000
2805070877 _2X% 5/18/08 0:44 2 0.0051 .0051
2805070878 2% 5/19/08 0:49 2 5.0027 .0027
2805070679 2X 5/19/08 0:53 2 0.0027 .0027
2805080191 2X 5/19/08 0:58 2 ¢.0810 .081
2805080192 2X 5/19/08 1:02 2 0.C760 .076
2805080193 2X 5/19/08 1:06 ; L4182 L420
2805080194 2X 5/19/08 1:11 2 $.0810 .081
2805080196 2X 5/19/08 1:15 2 .76763 .770
2805080197 2X 5/19/08 1:19 6.0013 .0013
2805080200 35X 5/19/08 1:23 (é) 13.025 13

ooV 5/19/08 1:32 1 5.1776 5.18 90-110 103%
CCB 5/19/08 1:41 1 0.0000 0.0000

MCV 5/19/08 1:46 1 2.6335 2.63 30-110 105%
2805080201 2X 5/19/08 1:50 2 0.0321 .032

2805080202 2X 5/19/08 1:54 2 0.0812 .081
2805080646 2X 5/19/08 1:58 2 01780 .018

2805080652 2X 5/19/08 2:03 2 0.0449 .045
2805080653 2X 5/13/08 2:07 2 .39589 .4

2805080654 2X 5/19/08 2:11 2 .45086 .450
2805080655 5X 5/19/08 2:15 Q@ 10.989 11

BECV 5/19/08 2:22 I 5.1365 5.14 g0-110 102%
ECB 5/1%/08 2:31 1 0.0003 C.0002

fea ittt



Landscape Summary File ID: 080518Aa Date: 5/18/08 Analyst: (8K Page : 4

Sampie Ih Time FE ¥ MG MN MO NA NI PR v in N —
ey VAT 5.89/00 100/100 99.4/100  10.0/10 0-88/10 1017100 9.90/10  9.90/10  10.1/10 9.81/10 SYEN
LINEARTTY 17:31 966 308 185 -.007 0.001 297/300  0.000 - 004 6.002 0.022 /A
TOBA 17:34  95.2/100 0,300 230/250 - .o08 ©.000 0.110 -.001 -.039 0.018 N/A
ICSAR 17:38 5.7/1.00 0.180 231/250 0.247/.25 - pol 0.073 0.488/.5 G457/ .5 % 0.530/ .5 N
Wash 1742 0.0062 0.0830 0.0092 -. 3002 0.0005 0.001% 0.0003 0.0014 U.0000 0.0003 R/h
QGC-25 Tppm 17:45 1.00% 9.713 1.054 L.089 0.9724 0.9774 1.098 1.070 4.5%688 1.042 N/ A
ooy 17:48  5.15/5 51.1/50  $1.4/50  5.25/g 5.11/5 51.8/30  5§.25/% 5.22/5 5.21/5 5.16/% b/
ICB 17:54 0.0004 C.03z28 0.08004 -.0002 0.0004 - . 0063 0.0008 - 3002 0.0001 0.0000 /A
MR 17:57 C.020/.02 $.950/1 ¢.103/.1 0.002/.002 0.020/.02 0.987/1 0.021/.02 0.021/7.02 G002/ . 002 3,020/ .02 M/ b
FILTERCHECK 18:01  0.0004 0.0486 0.0008 -, 0002 0.0004 -~ B1L7 0.0006 -. 0005 0.0000 L0003 N/B
MBLANE2007 18:04  0.0012 0.0291 0.6015 . 0003 -.0002 0.0059 0.0006 -.0012 -, 0001 0.00337 N/
MRL2007 18:08  0.024/.02 1.10/1 0.113/.1  ©.002/.002 0.021/.02 1.07/1 0-023/.02 0.022/.02 0.002/.002 0.025/.02 /n
LOS2007 18:12  4.78/% 19.0/20 19.3/20  0.495/.5  0.549/1 49.0/50  0.497/.5  0.991/1 . sg1/1 ¢.981/1 W/
LOSD2667 18:14  4.94/5 20.0/20 20.0/20  0.51a/.8  0.976/1 51 8/e0 6.511/.5  1.02/1 1.01/1 1.62/1 N/n
2805060278 7X 18:17  0.0034 11.73 107.1 0.0310 0.0130 504.5 0.0007 - 0095 0.0974 0.0013 N/ A
2805060278M5 2% 18:23  5.198 33.14 127.2 0.5679 1.029 559.¢ 0.5112 1.013 1,144 1.078 N/A
chwomQMQmEmU%MN 15:25 5.108 1z21.8 .5639 1.021 535.8 0.5078 1.004 1.134 1.089 WA
2805060290 2X 18:29  0.00%¢ 15.71 128.3 0.0258 0.0203 870.9 0.0009 -.0132 0.1319 0.0027 N/ B
2805060290M8 2X 18:33 5903 47.16 143.3 6.5563 1.038 908.0 0.5059 0.9962 1.170 1.085 W
cev 18:37 50775 51.7/50  50.8/50  s5.22/5 5.15/5 53.2/50 5.29/% 5.27/% 5.18/5 5.23/5 N/R
oes 18:53  0.0009 0.0322 0.0006 -.0003 6.0050 0.0227 8.0605 -.0010 0.0000 -, 0002 - 0027
2BOS060290MSD 2X 18:56 & g5a 3763 145.5 0.5680 1.054 941.7 0.5182 1.008 1.194 1.113 ,
2805060277 19:00  6.0583 15.92 236.3 ¢.0689 0.0362 $1014.7  0.0022 -.0192 6.1074 0.0049
2805060279 19:05  §.0%3% 14.27 260.8 0.0088 0.0268 $1318.0 - .poo7 - 0218 0.0863 6.0027
ZBOS06028¢ 19:09 0.06%4 15.50 248.4 0.0057 0.0320 $1428.1 0.6013 L R20E 0.1104 4.0010
2808080281 1913 0.04113 14.71 234 .2 0.0017 0.0290 %¥1268.9 0.0008 - Q207 0.1112 0,001
2805060282 19:18  D.ois2 16.93 241.5 -.0034 0.0285 £1191.2 - o010 -.0236 0.0671 0.0017
Mmomomemmwzkx 19:22 04.0032 15.89 250.1 4.0042 0.0287 %1422.4 G.0008 - GR24 0.1572 0.0028
Mmamamewwwimk 15:28 0.0039 0.116% 0.0120 - D001 4.0001 G.7518 9.0017 -, 0044 -, 0001 0.007%
2805060294 2% 19:30  0.0065 15.86 246.5 0.0039 0.0296 $1426.3  0.0015 ~.0209 0.1552 0.6015 -, D014
wmQMOQOWOwémM 19:34 G.0047 16.15 120.0 G.02%5 0.0183 880.2 G.o027 -, 0161 0.1284 0.0020 0.0114
cov 19:39  4.43/5 53.3/50  4%9.4/50 5 pa/g 5.12/5 54.8/50  5.25/% 5.22/5 5.18/5 5.21/5 5.26/5
oeR 19:48 0.0080 0.065% 0.6021 -. 0002 0.0002 0.1513 0.0002 - L 0aG7 0.0001 O, G000 [A1¢]
MOV 19551 2.39/2.5  26.4/2% 24.7/25 2.58/2.5  2.88/2.5  27.2/7% 2.69/2.58  2.67/2.5  2.ep/2.s “.64/2.5
2805060305 2% 19:55  0.0127 16.17 251.3 -.0055 0.0831 $1288.3 0.0027 -~ 0213 0.0564 00161
chmamowewswx 19:59 0.2959 20,27 285.3 0.01%2 0.0462 BTE .3 3.0008 -, 0148 0.0360 0.0749
7805060312 2 20:03  9.1212 23.01 290.1 0.0019 0.0483 941.3 -.0003 - 0245 C.0364 6.0073
2BO5060317 20:07  0.p788 29.93 377.6 -.0008 0.0900 $1505.3 -, goLo L0287 0.0310 0.0050

28080¢ 20:12 16.89 258.0 - 0059 0.081¢ %1309.9 0.0021 - 0232 a.pé17 0.0067

280504 20:16 21.50 199.9 G070 0.0483 ¥1113.7 0.0011 -, 0178 0. 0733 0.0074

4805 2020 2%.85 253 .7 0.45524 0,005% $1027.1 G.o049 -~ G243 0.0360 O.03732

280508 20:23 44.19 183.2 1.162 0.0628 52631 .4 G.0028 - LAVLER 0.1480 0.0087

JBOLQ80 . 20128 8] 39,40 i61.2 1.774 3.0594 %2547 .2 4.0038 - 0162 0.147% 0.0070
MBLANEZOO7 20:32 5 0.13¢65 0.00863 - 0000 -, 0000 1.058 0.0002 LD0LE 0.0061 G.0032

LUy 20: 36 4.56/% 54.0/50 4. 2/50 5.21/5 5.10/5 53.7/50 5.23/8 L2148 L.06/5 5205

[N 20:45 0.0008 0,072y 0.0017 - 0002 0.4002 0.2652 0.0004 - 0019 0.0001 ~L D000

MRIL, di1:48 0.014/ 02 .11/ 0.083/ .1 0.002/.¢02 0.020/.02 1.26/1 0.022/ .02 G.020/.02  o.00z/. 2 0,020/, 00
MRLZ2O07 EEEN 0.02%3/7 .02 L1.20/1 0.109/7.1 0.002/. 002 0.021/.02 1.38/1 G.024/ .02 0.023/ .02 G.Gu2/. 002 0.0257.02
Lagaoon 20:55 4.22(%) 209.5/720 17.9/20 0.483/ .5 0.984/1 50.3/50 G.485/ .5 0.951/1 0.963/71 G.982/1

R
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Landscape Summary File ID: 0B0S518A Date: 5/18/08 Analyst: (8K Page : 5

Sample I T ime E MG M MO A, NT R v ZN Al
LOSD2007 206:59  4.21(3) 20.3/20 17.9/20  0.492/.5  0.941/1 50.4/%0  0.488/.5  0.982/1 0.962/1 0.991/1
2805070236 2% 21:03 0.0021 30.64 137.2 0.0413 0.0302 $1240.3 . 0007 S B195 0.0472 0.0008
2805070236M5_2X 21:07  4.726 53.52 153 .3 0.5846 1.070 ¥1240.4  0.5166 1.025 1.119 1.132

28050 B 21411 4.495 51.90 146.6 0.5752 1.054 %1219.9  0.5096 1.002 1.101 1.104

2805070 21:14 0. 0047 33,20 145.1 0.0112 0.0220 819.3 -.0001 -~ 0191 6.0303 0.0002
2805070239M8 2 231519 4.59% 57.18 166.9 0.5411 1.041 884.0 0.4969 1.004 1.071 1,080
2805070239M8D_2X  21:23 4463 55.86 160.4 0.5394 1.029 843.1 0.4909 0.9918 1.070 1.079

cov 21531 4.41(5) 55.7(50)  46.7/50  5.24/5 5.14/5 50.1/50 5.26/5 5.27/% 51875 5.23/%

COB 21:39 G.0012 0.0047 0.0023 -.0003 0.0006 0.1319 0.0006 -.0008 0.0001 0.0000

MY 2lidb  2.25/2.6  28.3(25)  23.9/25  2.71/2.5  2.62/2.5  25.0/25  2.70/3.5 2.72/2.8  2.61/%. 2.66/2.5  2.30(2.5)
2805060319 2% 21:49 ¢.0159 18.85 172.8 0.0309 0.0304 ¥1161.1  6.0070 -.0196 0.0802 0.0047 0.0261
2R05060320 2X 21:53 0.0918 21.12 166.3 0.0603 0.0218 $1081.0  0.00620 ~. 0088 0.0883 0.0145 0.2024
2805070224 10X 21:87  6.0208 57.17 410.8 0.3351 0.0116 $2203 .4 0.0027 -.0701 0.U581 0.0078 0.0022
2805070225 10X 22:02 0.0223 55.31 450.6 9.0917 0.0074 $2118.3 . 0012 -, 0643 0.0543 0.0215 - 0024
2805070226 10X 22506 0.0100 54.34 462.0 0.0479 0.0024 $2167.7 0.0005 -, 0808 6.0553 4.0295 0.0004
2805070227 1 0% 22:10 0.1375 64.96 536.8 - . 0005 0.0007 %2091.8 . 0002 - 0852 0.0389 6. 0088 0.0584
2805070228 10X 22:15 0.0232 63.06 51%.3 -.0020 0.0011 $2054.1 0.6090 -.0731 0.0329 0.0405 <. 0030
2805070229 5X 22:¢19  1.183 52.21 368.8 0.1367 0.0153 $1484.0 0. 0050 -, 0518 0.06456 0.5237 0.2330
28050702360 5X 22:723 0.0082 47.86 384.0 0.0358 -, 0025 ¥1887.2  0.0016 - .05086 0.0502

2805070231 5X 22127 0.06646 52.57 315.1 0.0344 0.0014 $1576.2  0.0001 - 0439 0.0450

cov 22:35  4.10(8) 58.11(50)  44.5{%0} 5.25/5 5.12/5 48.1/50  5.26/% 5.25/5 5.18/5

B 22144 0.0020 L0037 0.0027 -.0004 0.0004 0.0711 0.0001 5.0001 0.0001

2BOSHT70232 5% 22148 6.0071 46.09 293.7 0.0144 0.0029 $1527.1  -.0007 - 03985 0.0414

2805070233 5% 22:62 0.0065 50.99 248.5 0.0305 0.0119 ¥1627.9  0.0007 -.0418 0.653%

2805070234 5% 22156 0.0337 47.43 217.9 0.0127 0.0170 ¥1647.0  0.0609 - 0403 0.0310 0.6084
2805070235 65X 23:01 0.0066 43.92 173.9 0.0137 0.0252 $1403.9 6.0013 -. 0282 0.0313 0.0025

2805070237 2x 23:0% 0.1578 38.71 141.8 0.0621 0.0234 $1016.6 - 0011 - 0179 0.0494 0.0001
2805070238 2X 23:09 0.0094 48,28 156.7 0.0097 0.0117 944 .8 -.0033 -, 0204 0.025% -, D003

2805070246 2X 23:1a 0.8306 49,62 157.3 6.0279 0.0224 746.1 0.0010 -.0220 0.0256 0.0804

2805070241 23:17 0.0247 21.21 98.47 0.0088 0.0279 649.9 -.0001 -.o118 B.0275 0.0113

MBLANKZ007 23:22 0.0036 -. 0095 0.0059 -.0004 -. 0002 0.2737 0.0008 -, 0021 L0001 6. 0027

MRL 23:25 0.017/.02  1.15/1 0.090/.1  0.002/.002 0.020/.02 1.07/1 0.022/.02 0.021/.02 0.002/.002 6.020/.02

cov 23233 3.66(5) 59.9(50)  42.2(50) s.22/% 5.12/5 46.1/50 5.24/% 5.22/5 5.17/5% 5.21/%

CCR 23142 0.0023 0.0445 0.0036 -.0004 8.0002 0.0587 0.0003 -.0019 0.0001 ~ L 00D

MOV 23:48 1.83(2.%) 29.8{25)  21.3(25) 66/2.5 2.87/2.5  22.8/25  2.69/2.5 2.67/2.5 2.58/3.5 9. gajo.5 -
MRL25G7 23:51 0.020/.02 1.18/1 0.098/.1 -002/.002 0.023/.02 1.50/1 0.024/.02 0.024/.02 0.003/.002 0.025/.02 0.0707.0%
LOS2007 23:55 3.35(5) 22.6/20 15.8{20) 497/.5 0 0.950/1  43.0/50  0.494/.5  0.%88/1 6.971/1 1.00/1 2362}
LCSDZ 00T 23:58 3.59(5) 23.6(20)  16.3{20) .499/.5  0.965/1 44.4/50  0.501/.5  1.00/1 0.979/1 1.01/1 2.47(2)
2805080155 2 0:01 0.0304 14.39 104.0 L0083 6.0300 60%2.2 0.0001 -, 0096 D.0554 D.008E 00619
2805080155 0:05 3.321 37.57 113.3 5287 1.009 608.9 0.4927 0.9708 1.060 1.0%3 2,477
28050801 95MS0 0:09 3.503 38.57 114.5 5386 1.038 €13.7 0.508% 1.008 1.090 1.083

2B05080199 X 0113 0.0412 17.36 104.7 L0151 0.0259 652.2 0.0003 - 0180 0.0387 0.0118

28050801 99MS 2X 8:17 3.363 41.14 134.7 .5300 1.010 661.7 0.4932 0.9503 1.044 1085
280508019Ma0 2K g2 3.219 40.06 112.8 L5138 0.9735 654 .1 0.4768 1.01% L.024

2BOSDT0675 ax 0124 0.5397 30.47 5842 739 ~. 0108 $1612.1 -, 0007 0.0045 00026

cov 3. BB.7(50)  40.2(50) 2175 5.10/5 42.8(50) 5.23/% 5.16/5 5.20/%

cop o, - 0200 0.0043 -.0004 0.0005 0. 0422 0. 0001 0.0001 - 0001

2805670677 0¥ 0 27.21 265.7 0.1006 0.0041 51054 .6 -.000% 0.0243 0.0180
wmow.,,pqﬁmg.x; 0. 135s iz.16 310.9 0.0118 G.0078 $1199.9 0.0001 0,018 O, 0048
ZBOSHY0679 2K 0. 1462 23,26 390.8 2.212 0.6125 $1035.4  0.0049 0.0324 0.0057
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Sample ID Time v K MG M MO NA N1 Jo8 v 7N AL

2805080191 2% 0:58 0.1003 17.33 5592 0.0201 0.0238 530.6 0.0003 - 0131 0.0277 0.0063 .3468
5 2w 1:02 0.1045 12.18 96.17 0.0068 0.0148 514.7 -.0004 -, 0110 0.0415 6.0010 :

2805080193 2X 0.0231 11.98 42.62 0.0047 0.0111 2195 - . 0009 -, 0105 0.031% 0.6013

2805080194 2% 0.0397 30.51 1317.3 0.0064 0.0201 569.1 - G003 -Lo181 0.0422 0.6019

2805080196 12X 0.0138 42.34 214.9 -.0045 0.0364 856.5 0.0013 - 0245 0.0619 9.0069 0.0298

2805080157 2X 0.0930 0.0264 0.1669 0.0035 -.0001 0.5455 0.0012 L6041 0.0011 0.0064 0. 1054

2805080200 5X 1 0.0209 74.57 213.6 0.0169 0.0109 %1436.1 -.0028 ~.0395 0.0420 0.0102

cev 1 2.991(5) 57.2{50)  38.9(%0) 5.22/% 5.08/5 39.8(50)  5.25/5 5.19/5 5.16/5 5.20/%

CUB 1 0.0036 -, 0374 0.0051 -.0004 6.0005 0.0673 0.0004 - 0001 0.0001 - 0007

MOV 1 prA9(2.5)  27.5125)  19.7(25)  2.67/2.5  2.58/2.5  19.3(28) 2.66/2.5 2.67/2.5 2.59/2.6  2.63/2.5

2805080201 2X 1:50 0.0323 24.42 7872 0.1003 0.0316 379,85 - . 0003 -.0148 0.0282 0.6142

2865080202 2% 1:54 0.0340 30,49 116.6 0.0071 6.0211 557.5 ~.0009 -.0153 0.0424 0.0012 ). 157

2805080646 2X 1:58 0.1771 13.77 63.07 0.0236 0.0145 267.1 0.0008 - G083 0.0418 0.0091 1. 044

2805080652 2% 2:03 0.0158 19,25 129.7 -.0019 0.0136 436.7 -.0001 - 0133 0. 0407 0.0055 0.0327

2805080653 2X 2:07 0. 0655 23.48 164.6 1.941 0.0164 302.0 0.0016 -.0143 0.0927 0.00%3 0.2225

2805080654 72X 2:11 6.245z2 32.71 255.6 4.820 -.0029 420.6 0.0162 - G169 0.0305 0.0310

2805080655 5X 2:16 $.2800 2448 183.8 0.4687 0.0015 $1075.6 0.0050 L0413 0.0351 0.0305% :

Y 222 2.91 (5} 55.8{50) 38.6({50) 5.19/5 5.05/5 3B.3 {50} 5.23/5 5.20/% 5.314/5 5.18/5 &84 (5)

ECB 2:31 0.0034 ~.1065 0.0050 -, 0004 0.0005 0.0342 0.0008 -.0009 6.0001 - 0001 0.0007

o
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P v P v
Sample 1D Time SN YR AG B RA BE ) 5 00 R £
ey 1737 N/A N/A 2.01/2 4.91 i0.1/10 4.00/4 99.8/100 4.989/5 9,623 g.21/10
LINEAR LT 17:31 N/A N/A 0.0113 0.047 0,001 - O 2327500 -, 001 . 002 0,003
TCSBA 17:34 N/ K/h 0.013 G.01% 0.002 - 000 247/250 - 001 09.4600 0.000 -
ICSAR 17138 N/A N/A 0.303 0.004 0.2617.25 ©.248/.25 249/250 0.494/ .5 0.240/.25  0.352/ .25  0.248/ .25
Wash 17:42 N/A N/A 0.0003 0.0098 0.0g00 0.0001 0.0677 0.0003 - 0001 30000 00006
QU-25 lppm 17:4% N/A N/A 0.9713 0.9374 1.062 1.010 1.022 0.9925 1.072 1.040 1026
coy 17:48 N/A N/A 1.00/1 2.581 5.20/% 2.11/7% 51.5/60 2.08/2 Y.24 5,27/5 BLLE/5
R 1738 N/A R/A 0.0005 0.0162 0.0000 0.0000 - 0020 L0801 - 0001 0.0001 G.000%
MR1 17157 N/A N/A 0.010/.01 0.057 0.020/.02 ©.001/.001 1.01/1 0.006/.00% 0.0517/.0% 0.010/7. 01 G.0L0/ .01
FILTERCHECK 18: 0% N/A N/& 0.0004 0.0088 0.0000 G.6000 0.0021 0.0001 - 0000 G000 G.0002
MBLANKZ (3017 18:04 N/A N/A 0.0003 0.0050 0.6000 0.0001 0.0249 0.0001 0.0000 B GLO00G
MRLZOOY 18:08 N/ N/A 0.0311/7/.01 0.0s% 0.022/.02 0.001/.001 1.11/1 0.007/.005 0.0%8/ 05 0.0117.aL  g.01L/ .00
LOS2007 18:12 N/A N/A $.471/.5 0.465 0.966/1 0.050/.065 48.4/50 0.1987 .2 0.891/1 0.,984/1 0.97F/1
ECSD20O0T 18:14 N/A N/A G.491/.5 0.481 0.996/1 G.052/.05%  4%.0/%0 0,206/ .2 1.02/1 L0171 1.00/1
2B05080278 2X 18:17 N/A N/A 0.0002 3.747 0.0219 - 0005 211.0 0.0004 - 0007 1,507 0.0038
2805060278M8 2X 16:23 N/A N/A 0.512% 4.264 1,064 0.0535 261.6 0.2168 1.049 2535 1.056
2B05060278MSD2X 18:25 N/A N/A 0.5093 4.140 1,051 0.0531 251.1 0.2145 1.040 2. 488 1.0
2BOB0G0290 2 18:29 N/A N/A - 0000 6.325 0.0299 -~ QO0E 279.5 - 0O0e 0.06019 0.7 00049
2805060290M5 18:33 N/A N/A 0.5165 6.681 1.087 G.0532 319.3 0.2176 1.050 1.754 1.087
ooV N/A N/A 1.01/1 2.59 5.21/5 2.12/2 51.0/50 2.08/2 5.32 5L A0/ 5.13/5
CCR N/A N/A 0.0005 0.0191 0.00600 0.0000 -, 0011 - 00032 0.0002 - 0601 0L 000D
2805060290M80 2X N/A N/A 0.526% 6.781 1.080 0.0540 324.1 0.2050 1.074 1.803 30 S
2805060277 2% N/A N/A - 0002 9,918 0.0139 -, 0009 871.7 SR ie b - 02 254 0. 00) Syl
2BOS060279 H/A N/A -.0002 6.045 0.0157 - 000y 537.9 -, 0009 - L0004 0,148z 0. 0086
ZBOBOGEO2BO 2% N/A N/A -, 0001 10.17 0.0149 -. 0010 591.13 -, 0008 - 0n0n7 4337 30050
2805060281 22X N/A N/A -.0010 7416 0.06112 -. 0010 632 .3 - . 0008 - 0011 0.294% 0. 0045
2805060282 ¢ N/A N/A -, 0008 5.936 0.0168 ~. 0009 589.5% - OER -. 0018 0.3998 .004%
2805060291 2% N/A N/A -. 0008 10.53 0.6133 - 0010 647.5 - 009 - 8008 0.8622 G.o04an
2805060293 2% 189:26 N/A N/A 0.0004 0.1642 -, 0000 G.0001 0.0641 - 0003 «. 0002 0. 0003 0.0006
2805060294 2% 19:30 N/Aa N/A ~. 0008 10.386 0.0131 -, 0010 £39.5 - 0013 0.0001 0.8432 0.0040
2805060303 2x 19:34 N/R N/A 0.0003 £.329 0.028% -. 0008 2647 - 0007 0.002s 01257 ST
oy 19:134 W/ A N/B 1.01/1 2.59 5.15/% 2.12/2 50.0/40 2.01/2 5. 34 5.30/45
CUB 19:48 N/ N/A 0.0001 0.0563 -. 0000 0.0000 ¢.0021 - ohaT -~ G001 0.0000
MCy 19:81 N/A N/A 0.505/.5 1.29 2.60/2.5 1.0%/1 25.0/2% 0.995/1 2.4 2.69/2.8
2805060305 2% 19:6%5 N/A N/A - 0009 6.343 0.0118 -.0009 854, 9 - 0010 L0015 1.7
ZBOLOGOILL 2% 19:59 N/A N/A -. 0018 4.812 0.0168 -. 0010 690,32 - 00D 0.0007 0.0288
2BOS060312 2% 20:03 N/A N/A -. 0005 4.944 0.0G144 - 0010 739.5 - 0012 - 0004 0.0306
ZBOSOEG3LY 3 N/A N/A -, 0020 4.067 0.0188 - 0012 854.8 -.0018 - 0006 00802
2805060314 /A N/A - 0009 6.572 0.0132 -, 061 688, 1 -, 0016 -, 0012 1.85%5
2805060115 N/A N/A -. 0008 5.524 0.0234 ~. 0007 4271 .9 - 0001 S DONY 0.1506
2805060016 2y H/A N/A -~ 0003 4.249 0.0322 -, 0007 596 .0 - 3007 G.0008% 0.7286
ZB0B0E0217 2X N/A N/A - 0G0L 2.831 0.0331 -. 0008 323.5 - (014 .001n 0L U014
2805060318 2% N/A N/A - 0002 2.594 0.033L - 00T 292.5 - OGS 0.0016 0. 0002
MBLANKZG K/A N/A 0.0601 0.0478 0.0001 0.0000 8.0184 - 0002 406003 1151
[a{ns% N/A N/A 1.00/1 2,54 5.108/5 2.10/2 48 .1 /50 1.99/2 L
OB N/n N/A 0.0004 U.0378 - 0001 0.,0000 - OULB G000 T
MR 20:48 N/A N/A 0.010/.0%  o.o82 0.021/7.02  0.001/.001 0.954/1 DLOOSS . 005 0,058/ . 0%
MRIZ2O0T 20:52 N/A N/A 0.011/.01 0.083 C.022/.02 0.001/.001 1.66/1 0.005/.008 0.061/.05

LOgIa0y 20:5% WA N/A 0.468/.5 0.488 0.9%946/1 0.050/7.05  44.7/50 G.ise/ .2 1.02/1
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Sample D Time S0A YR AL B B BE A D R 1Y .
LCSDZ 007 20:59 N/A N/A 0.467/ .5 3.489 0.945/1 0.050/.08 4a4.6/50 0.184/.2 1.01/1 098971
2805070236 2% 21:03 N/A H/A -~ 0601 4.059 G.06359 - 0007 274, 4 ~ . 0003 - 0012 2,495
ZBOB070236MS X 2107 N/A N/A 0.5356 4.550 1.077 0.05%46 312.8 0.2086 1.086 3.549
2805070236M80 X 21:11 N/A N/A 0.5260 4.45% 1.068 G.0538 304.7 0.2058 1.074 3.456
2805070239 22X 21114 N/A N/A 0.00606 3.234 0.0282 - 0007 309.4 -. 0010 -, 1008 038085
2805070239M8 2X 2i:19 N/A N/A 0.5150 3.755 1.042 0.0527 36%.6 02006 1.048 1382
2BOG0T0239M8D 2% 21:23 N/A N/A 0.51136 3.718 1.041 0.052¢6 3531 G.2001 .07 1.381
ory 21:31 N/A N/A 1.01/1 7.60 5.10/5 2.14/z 46 . B/50 2.0042 5,48 5.34/5
COB 2l:39 N/A N/n 0.0005 0.0458 -. 0000 0.0001 -, 0040 - 0000 - 0000 - G002 GLpon
MOV 21145 N/A N/A 0.568/.5 1.31 2.62/2.5 1.08/1 24.1/25 1.01/1 2.5 ST/ R s 2LE0/
2805060319 2% 21:49 N/B N/A - Q006 8,943 8.0122 -, (008 533.2 - BDDE - 008 1.335 0.00%3
ZBOS060 2 21153 N/A N/A - 0002 8.315% 0.0206 -.0009 SO8H.9 - 0001 -. 0005 1.279 0,003
2805070224 10X 21:57 N/A N/A 0.0027 4.671 0.0649 - 001y H52.5 - 0055 - 0104 32,42 00130
2805070225 10X 22502 N/A N/A 0.06G02 7073 0.0654 -. 0013 906 .8 - U069 - 0124 31.23 0.0L1L
2805070226 1 22:06 N/A N/A -, 0007 5.715 0.0657 - . 0018 933 .6 - 0057 - L DLGO 32.79 0. 0094
2805070227 22:10 N/A N/A - 0014 &.272 £.0759 -. 0024 $1115.2 - 8051 - DL1R 31.88 0,014
2805070278 22:18 N/A N/A -. 0008 6.021 0.0738 - 0020 %1068.9 - 0054 - D118 31.983% 1344
2805070228 22119 N/A /A 0.0011 13.07 0.0422 «, 0013 676.9 - 0025 - 0049 16,68 0oTe
ZBOS0T0R30 22:23 N/A H/A 0.06002 6.212 ¢.0593 -, 0017 T8G. 8 - 0034 L0044 23,46 LDOTE
2805070231 22:27 N/A N/A -.0005 9.251 0.0416 ~. 0012 604.7 - 0030 =L 0038 14,55
cov 22:13% N/ A N/A 1.01/1 2.60 §.15/8 Z.1z2/2 45.8/50 2.00/2 5.35 %.36/8
CUB 2% 44 N/A N/A 0.0002 0.04a97 0.0000 0.0000 -, 0061 0.0000 -~ 0001 0.6021
2805070232 5Y 22:48 N/A N/A G.0003 11.78 ¢.0391 -, 0013 558.5 -.0032 ~. D046 13.06
2805070233 5% 22:52 N/a N/A G.0005 15.53 8.0409 -.0012 450.9 -. 0029 - 0046 11.62
2BOS070234 22 BE §/A H/A 0.0002 11.88 0.037% - 0016 368,11 - 0029 ~ L0040 G762
2805070235 01 N/R N/A 0.0010 6. 380 0.0352 -, 0009 3093 -. 0012 - 0038 5.213
2BOS07TOR3T a5 N/A N/A 0.0033 3.717 0.0363 - 0007 305%.9 - G010 - 0013 1.282
28050702 3¢ 23:09 N/A N/A -. 0001 3,564 0.0376 ~-. 0008 413.0 - 001 - G010 0. 7190
2805070240 23:14 N/A N/A -.0000 3.447 0.0393 ~. 0008 356.58 -, 0012 S 0020 1,103 0.0045
2BOS0OT024) 23:17 N/A N/A 0.0002 3.283 0.0188 - . 0005 177.39 - 0004 -~ O0LA 0.0750 0.0038
MBLANKZ (07 23:22 N/A N/A 0.0004 §.0506 0.0000 0.0000 0.0242 - 0001 - 00T 0.00086 - 0001
MR1, 23:25 N/A N/ 0.010/.01 0.093 0.021/.02 o0.001/.001 0.873/1 6.005/.6085 0.054/. 0% 0.01L/.01 o.ole/ .01

23:33 N/A N/A 1.00/1 Z.60 5.14/5 2.12/2 44.1{50} 1.99/2 5.31 5.29/8 5.08/5

23:42 N/B N/A 0.0001 0.04581 ~. 0000 0.0001 -.0101 -. 0003 - QD00 0.0005 - OG0 L

. 23:48 N/A N/ A 0.506/.5 1.31 Z.63/2.5 1.06/1 22.21(2%) 0.988/71 2.70 2.6777.5 ER NS I

MRL2007 23:51 N/A N/A 0.011/.01 0.103 0.022/.02 0.003/.001 §.951/3 G.005/.005 0.058/. 05 G.012/.00 0.011/.01
LCgz00y 23:55 N/A N/A 8.472/.85 0.508 0.967/1 0.050/.05 40.8(50) 0,186/ .2 L0171 OLHRG/1 0374/
LOBD2007 23:58 /A N/A 0.477/.5 0.514 0.975/1 0.051/.05 42.8/50 D.1BBS .2 1.01/1 0.990/1 D984/ 1
ZBO5080195 2% 0:01 N/A N/A 0.0002 2.556 ¢.02z8 - . 0066 195, 2 - - 0617 0.0852 0.0042
280508015518 2% 0:05 N/A N/A 0.4930 3.291 1.029 0.0512 224 .6 0.1944 1.016 1,474 1.017
2BOSDE0196MEN IX G:09 N/A N/A ¢.5086 3.341 1.0586 0. 0826 2278 0.2013 1.049 051
28050801 0:13 N/A N/A 0.0004 4,170 0.0249 -, 000s 2200 L0008

017 N/A N/A 0.4%69 4,460 1.033 3.0510 249,32 ) i.013

0:21 N/ WA 0.4805 4.374 0.9974 0.049%5 244 .5 L18an 0. 89800

024 N/A N/A 0.0001 2,238 0.0492 -.0013 648 - 006 R TR

0:37 N/A N/ A 1.00/1 2.60 5.18/5 2,08/ 42 .3 2.00/0 523

o441 N/A NSA 0.0005 G481 0.0000 0.0600 - 0119 - 0000 0.0001

rd4d N/A N/A - D006 4,458 0.0354 - 0008 445 SNITeR Nl - D0DS g
ZEOSO7067 s 049 NA N/A -, 0011 4,713 0.0405 - 0010 524 .3 - D0LE “ L 0007 00027
ZEOS0T067G 053 N/A N/A 0.0003 2.648 0.0547 -. 0010 483,56 -, 001 0,008 G.onRY
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Sample TD Time SA YR, Al B BA BE A /3] (] [
28050801 9] 0358 K/A N/A -, 0001 2.977 0.0182 - 0004 EREEa =L 0005 L D008 0.0810 0.0040
2805080198 1:02 N/A N/A 0.00603 2.468 0.0174 = 0004 182,85 - Q008 -~ 0009 O.0760 Q. 0033
2805080193 1:06 N/A N/A 0.0006 1.213 0.0185 L0003 109.4 -, 0006 - 0011 0.4163 0.0018
Mwomomcwwﬁ,w. 1:11 N/A N/R -, 0005 3.132 G.0248 -. 0006 254.0 - 0012 - 0013 3.0810 G.L003s
2805080196 ; 1115 N/B N/2 -.0009 5.229 0.0240 - D010 553.8 L0015 - .0015 6.7676 0. 0082
280508019" 1:19 N/A N/A 0.0007 0.1055 0.0037 0.0001 1.463 0.0001 0. 0002 0.0013 0. 0003
28050802040 123 H/A N/& -. 00086 1r.77 0.0372 -. 0012 366.8 -.0044 - D058 13.03 00077
ooV 1:32 /A N/A 1.00/1 2.60 5.22/5 2.10/2 42.0(50)  2.00/2 5.20 5.18/5 5.13/5
cen 1:41 K/A N/A 0.0002 0.0510 0.0000 0.0000 -. 0146 0.0001 0.0001 0.0000 - oon2
MOV 1:46 N/B N/A 0.505/.5  1.30 2.67/2.5  1.06/1 21.1{25)  1.00/1 2.65 2.63/2.5  2.60/2.5
Mwomowcwcﬁimx 1:50 N/ A H/A -. G003 2.967 0.0481 -. 0004 255.5 - 3005 - 30G7 G.0321 b.anry
2805080202 2% 1:54 N/A N/A -.0004 3.179 0.0247 . 0006 255.2 - 0015 -.8010 0.0812 0.0038
wmcmomamﬁms. 1:58 N/A B/A G.0008 1.759 0.0227 - 3002 130.0 =L 0011 - 006 O.0178 Doaney
Mmomemoawwzmk 2:03 nN/a N/A -.0003 5.674 0.0371 ~. 0006 226.7 =L 0008 RO 0.,0449 DLO0ED
2805080653 2X 2:07 N/A N/A 0.0003 4.179 0.0175 -.0005 2346 - 0008 0.0017 0.3999 0.0038
2805080654 X 2:11 N/A N/A 0.0007 6.450 0.0597 -, 0006 427.0 - 0005 0.0165 0.4506 0.0125
wmomawﬁmwméww ERNR N/A N/A 0.0010 7.037 0.0388 - . 0009 4322 -. 0038 G.0030 106.99 0.0103
ECV 2:22 N/A N/A 1.606/1 2.60 5.22/5 2.0%/2 41.9{50) 1.99/2 B.18 5.314/5 5.44/5%
ECB 2:31 N/A N/R £.0001 0.0526 0.0000 0.0000 - 0168 -.0002 -. 0601 0.0003 -, 0003
™



Landscape Summaxy File ID: 080518A Date:
Sample I Time AL SR 8K TL

10 1727 N/A N/A N/B N/B
LINEARTTY 17:31 N/A N/A NfA N/A
108A 17134 N/Aa /A N/A N/A
ICSAR 17:38 N/A N/A N/A N/A
Wash 17:42 N/A N/A N/A N/A
QU-25% Lppm 17:4% M/ A N/A N/A N/
ooV 17:48 N/A N/B N/A N/A
1CH 17:54 N/A N/A N/A N/A
MRI, 17:57 N/A N/A N/A N/A
FILTERUHECK 18:01 N/A N/A N/A N/A
MBLANKZ G077 18104 N/A N/A N/A N/A
MRLZ0O7 18:08 N/a N/a N/A N/A
LOS2007 18:12 N/A N/A N/A K/A
LCSD2007 18:14 N/A N/A WA N/A
2808060278 18:17 N/A K/A N/A N/A
2BOS060278ME 2% 18:21 /A N/A N/A N/B
2BO5060278MSD 2 N/A N/A N/A N/A
2BO5060290 X N/A N/B K/A N/A
2BOT060220ME 2X N/A N/A N/A N/A
ooy N/A N/A N/A N/A
COH 0.0018 0.0006 0.0028 -.0000
2B0S06LZHIOMSD 2% 1.143 0.5529 1.025 1.017
2BOS060277 oX G.1271 0.0425 -. 0648 0.0341
2BOBOE027Y 3% 0.165Y9 0.0179 -, 0537 0.0258
2805050280 ¥ 0.2124 0.0109 -, 0782 0.0235
2805060281 2x 0.2097 0.06213 - . 0583 0.0265
2805060282 X 0.1464 0.0150 -, 0712 0.0334
2BOBOGORGT X G.1931 0.0208 - 0727 0.0328
2805060293 ax 0.0015 0. 0063 -. 0002 0.0088
2805060294 2% 0.1800 0.0261 -.0748 0.0333
2805080303 2% 0.0634 4.0212 - . 0445 0.0198
ooV 4.79/% 4.88/5% 4.95/5 5.27/%
TR 0.0000 0.0023 0.0030 0.0026
MCV 2.38/2.8 2.4372 .8 2.45/2.5 2.71/2.8
2BOR0E03D 0.0860 0.0426 - 0753 0.0323
2805050317 0.0280 0.0117 “ L0710 06,0217
FROB0ER3LD 0.0361 0. 0144 -.0793 0.0234
2805060313 0.0155 0.0146 -.0694 0.0271
ZB05060314 ) 0.0911 0.0485 -, 0818 0.43285
2BOB06031% 2% 0.0172 -, 0453 0.026%
2HOS0603 G.O250 - 0751 0.0271
2BOEDE 0.0173 - 0753 0.0276
2BO50602 0.0086 - 0537 0.0273
MBLANEZ O - G003 0.001Y 0.0609
ooy 4.83/5 4.83/5 5. a5 /5
SR 0.0016 0. 0034 0.6009 . 000
MRL 00917 .1 G.046/. 08 p.o96/ .1 G.113/ 01
MRLZOOT GLA03/7 01 G.053/.05 0.l04/.1 G.121/7.1
LOB2067 0.919/71 0.465/.5 0.535/1 1.01/2

5/18/08

Analvyat ;
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Page
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Landscape Summary File ID: 080518A Date: 5/18/0¢ Analyst: (8K a 8
Sample b Time AL ) TL
LOSD2007 20355 0.911/1 0L.4567/.5  0.930/1 1.01/1
2HGE0TORE6 DX 25:03 0. 0806 G.0482 L0513 0.0288
ZBOHOT0236ME 20X 231:07 1.178 0.577% 1.040 1.034
ZBOR0TO36MSD 2x 2L:11 1.148 0.5744 1.009 1.005
HOBNTO2IY 2X 21114 0.0827 0.0163 -, 0571 0.0209
2BUS070239Ms 2x 21:19 1.15% 0.5304 1.004 1.011
2805070239M8D 2% 21:23 1.131 0.5282 1.00% 1.003
ooV 21:3] 4.82/5 4.88/8 1.87/5 5.29/5
, 21:39 0.0064 2.8005 o.0032 0.0009
Moy 21:45 2.42/2.5  2.47/2.5  2.82/2.5  2.761{2.5)
2RO5060319 9% 21:49 G.1747 0.0328 . 0408 0.0356
2HO5060320 2% 21:53 0.1496 0.0379 -.0769 0.0277
2805070224 10X 21:57 -.09232 0.5314 -.2338 0.1149
2BO5070235 10X 22102 ~.1192 5.5319 -.1928 0.0983
2805070225 10% az:06 1457 ¢.5560 -.1965 0.0954
2805070227 10X 22:10 - 1732 0.4719 ~.2708 0.1216
2805070728 10X 22:15 -.15688 0.5265 - 2465 0.1134
2B0B070229 5 22:19 -.0016 0.2862 -.1237 0.0699
2805070230 5% 22123 0441 0.362¢ -.1287 0.0684
2805070231 8% 22527 -.0302 .2593 -.1557 0.0688
ooy 22:35 4.78/5 4.84/5 4.93/5 5.28/5
CCH 22:44 0.0026 0.0020 G.0017 0.0030 O
2805070232 5% 22:48 -, 0394 0.2458 -.1208 0.0620 —
2805070233 5% 22:52 -.6078 0.2006 -, 1451 0.0583
2805070234 5% 22156 - . 0006 0.1719 -.1026 0.0537
26805070235 5X 23:01 0.0162 0.0824 - 1168 ¢.0387
2HG5070237 2X 23:05 00880 0.0305 - 0491 0.0216
RBOGOTOZ3E 2X 23:09 0.0380 0.0213 - . 0766 0.0298
ZBOKOTORAG 2X 14 0.0839 0.0298 -.0524 0.0281
2805070241 2K 17 0.0127 0.0134 ~.0378 0.0221
MBLANKZ 007 22 0.0000 0.0004 0.0018 0.0028
MR, 25 0.091/.1 0.046/.05 0.097/.1 0.114/.1
ooy 33 4.78/5 4.81/5 4.91/5 5.25/5
e 23:42 0.0D45 0.0026 0.0029 0.0039
MOV 2k 2.38/2.5  2.43/2.5  2.46/2.5 2.71/2.8
MRL2007 23: 0.107/.1  0.056/.05 0.095/.1 0.121/.1
LCS2007 23 0.922/1 G.466/.5  0.937/1 1.0171
23 0.935/1 0.480/.5  0.954/1 1.03/1
B G.0878 0.0111 - D437 0.0230
. o: 1.067 0.5105 0.9574 0.9908
2BOSOBOLBEMED 2X s 1.101 G.5237 1.000 1,024
“EOB0B01YY 2% 0: 0.0464 ¢.0145 L0573 0.0284
2BOG0B0T G s 0.5094 0.9623 5.9872
2B050H01 90Ms] 0s 0.4989 G.oza7 0.9548
2HO507067 0 n.0185 -.1233 31
Cev s 4.87/5% 4.93/ 5
ooR D4l 0.0020 0. 0048 ©.D006 I Te R
2056067 2X D:44 0.0279 0.0163 - 0BG 0.0287
2BOS0TOETE 0.0243% 50218 - 0805 0.0254
2805071 0.2158 0.0186 - 0703 0.0305




Landscape Summary File ID: 080518A Date:
Sample ID AL Sh SE
28UB080191 32X 358 0.,00390 0.0177 ~ . 0463
2BOBGB0192 2X ;032 0.1319 0.0052 - 0462
2HOEOBOLE3 2X 06 0.0161 0.0071 -. 0441
2805080194 2X 11 00762 0.0185 ~. 0778
ZBUS0BOLYG 2K 15 8.1028 0.0304 - 0647
2BO5DBO19Y 2X 19 0.0031 0.0078 . 0001
2805080200 5X 23 - 0289 0.2279 -, 1080
ooV 32 4.78/5 4.85/5 4.88/5
CCR 41 G.0028 .0015 0.0017
MCV 46 2.39/2.5  2.45/2.5  2.45/2. .5
2805080201 2% 50 0.1467 0.0212 -, 0344
2805080202 2X 54 G.0806G1 G.0129 - 0592
2BOSOBOELE 2X 58 0.0586 0.0074 ~.0449
280508065 2X 2:03 0.1287 0.0149 -, 0620
2805080653 2K 2307 0.0594 0.0170 ~. 0637
2805080654 2:11 0.000% 0.0353 - 0627
2805080 2:16 0.0010 0.2103 -.1421
OV 2:22 4.80/5 4.85/% 4.88/8
BB 2131 0.003% 5.0030 -~ 0010

5/18/08

Analvyst:

CEK

Page :
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Method: 200.7&6010 080304 Page 1 Cate: 5/18/2008 17:03:54

Analysis Begu

Start Time: 5/18/2008 17:01:04 Plasma On Time: 5/18/2008 15:27:12
Logged In BAnalyst: Charley Kay Technique: ICP Continucus
Spectrometer Model: Optima 4300 DV, S/N 077N2121801Autosampler Model: AS-93plus

Sample Information File: C:\pe\Charley Kay\Sample Information\080518A.sif
Batch ID: 080518a

Results Data Set: 080518Aa

Results Library: C:\pe\Charley Kay\Results\Results.mdb

Sequence No 1
Sample ID: Calib Blank 1

Date Collected: 5/18/2008 17:01:22

Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vel:
Dilution: Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
a%1% 2:4.0 xPa .85 Limin
Mean Data: Calib Blank 1
Mean Corrected

Analyte Intensity av, RSD
Soa 410798.2 23 5.E3%
Yr 456655 .7 CE 1

2.8 S0 27

4.5 .88 4

5.4 58 13

6.4 .85 &
C T4 02 1
c LG .83 5.
C LG 7z 3.
» L1 37 .
C LG LB .
[ .5 18 4.4
¥ .8 oo g.5

.4 .55 1.8
#

[ad bed afn B

17

o e



Method: 200.7&6010 080304 Page 1 Date: 5/18/2008 17:20:34

Analysis Begun
Start Time: 5/18/2008 17:17:56 Plasma Cn Time: 5/18/2C08 15:27:12
lLogged In Analyst: Charley Kay Technique: ICP Continuosus

Spectrometer Model: Optima 4300 DV, S/N 077N2121801Autosampler Modal: AS-93plus

Sample Information File: C:\pe\Charley Kay\Sample Information\0Q80518A.sif
Batch ID: 080518a

Results Pata Set: 080518a
Results Library: C:\pe\Charley Kay\Results\Results.mdb

Sequence No Autosampler Location: Q

Sample ID: Calib Blank 1 Date Collected: 5/18/2008 17:18:02
Analyst: Data Type: Criginal

Initial Sample Wt: Initial Sample Vol:

Dilution: Samplae Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow

2L 214,80 kra Z.85 L/

S

Mean Data: Calib Blank 1
Mean Corrected

Analyte Intensity std.Dev,
Sca 410317.9 i 36
¥r 1303453, 9 H S0
Agt 158.6 53.50 4
B 206.8 12.12
Bat -z21.2 1.8
Bet ~3447.7 38.33
Cat 3614.3 $.37
Cdt 6.8 .81
-43.8 1.39
118,58 Z2.76
3032704 PL.486
~35.2 .07
155z 14,28
—B3a 3 4
14,7 3.
9.8 48 3%
1 . 6%
L1 3. 9%
W3 i4 3%
8.1 3. 2%

18
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fh s



Method: 200.7&6010 080304 Page 2 Date: 5/18/2008 17:24:31

ysis
Analysis Begun
Start Time: 5/18/2008 17:22:58 Plasma On Time: 5/1B/2008 15:27:12
Logged In Analyst: Charley Kay Technique: ICP Continucus

Spectrometer Mcdel: Optima 4300 DV, S/N 7782121801 Autosampler Model: AS-93pius

Sample Information File: C:\pe\Charley Kay\Sample Information\0S80S51BA.sif
Batch ID: (B0518A

Results Data Set: 080518a

Results Library: C:\pe\Charley Kay\Results\Results.mdb

Sequence No.: 2

Sample ID: Standard 2 Date Collected: 5/18/2008 17:22:5%
Analyst: Data Type: Original

initial Sample Wi: Initial Sample Vol:

Dilution: Sample Prep Vol:

Nebulizer Parameters: Standard 2

Enalyte Back Pressure Flow
- TEA AN TN MR T Femdoem
PR Li4g.0 K-oa GL.D LSmL
Mean Data: Standard 2
Mean Corrected Calib
Intensity Std.Dev
371545.06 5378.4¢ i
486 L& 489,51 G
4 L3 402 .25 3
: IS 5 i :
H 6 E 27 i
3 .3 3 Gz G.
{ .4 315,82 1
.8 865,71 o
7 57 1
L2z 58 H
.G L83 0
e LO2 &
i3 Ao s
. LR R e
G .53
27
76
-

(S}
i W]
K o

o,
=y

Calibration Summary

Analyte Stds.

Equation

in, {a

ST



Method: 200.7&6010

G80304

Date: 5/18/2008 17:24:32
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Method: 200.746010 080304 Page 1 Date: 5/18/2008 17:29:28

tart Time: 5/18/2008 17:27:54 Plasma On Time: 5/18/2008 15:27:12
Logged Ia Analyst: Charley Kay Technique: ICP Continucus
Spectrometer Model: Optima 4300 DV, S/N 077N2121801Autosampler Model: AS-33plus

Sampie Information File: C:\pe\Charley Kay\Sample Information\CBOS18A . sif
Batch ID: 08051i8a

Results Data Sebt: 080518a

Results Library: C:\pe\Charley Kay\Results\Results.mdh

Sequence No.: 1 Autosampler Location: 15
Sample ID: ICV Date Collected: 5/18/2008 17:27:56
Analyst: Data Type: Original
Initial Sample Wt: Initisl Sample Vol:
Dilution: Sample Prep Vol:
Nebulizer Parameters: ICV
Analyte Back Pressure Flow
EN Zi4.0 kPa J.65
Mean Data: ICV
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. RSD
Zca 373545.4 ;
Yy e L5
AT e .8 Z,81
2C ts for Ag
5 T 27082 .8 4.91 mg/L 3. 017 0
ts for B
01631.8 10.1 i1 1.14
ts for Ba
3.3 4,40 O, g
fFor Be
13.2 99.3 3
for Ca
8.9 4.539
Z F.053 o

o
[
C

L W

- A1

o R




06

5/18/2G08 17:33:06

Date:

9

5/18/2008 17:31
Original

Initial Sample Vol

Sample Prep Vol

2
Autosampler Location
Date Collected

Data Type

Page

LINEARITY

2
LINEARITY

Paramaters

20C.7&6010 08G304

Initial Sample Wt:

Method
Sequence No.
Sample ID
Analyst
Dilution:
Nebulizer

Back Pressure
XPa

Std.Dev.

Sample
Units

Caonc

~
o

>3
- 0

€

Std. Dev

T
uiat

o~

o

al

22

ib,
‘T

el

N

Cal

mg./

Y

Iy

=Y

Ve

(e

Lia

Heoove

tensity

Maan Corrected
In

LINEARITY

Mean Data:




36:48

5/18/2008 17:

Date

3

Page

200, 786010 080304

Method

1G

Autosampler Location

3
ICSA

Sequence No.
Sample ID:
Analyst

44

5/18/2008 17:34

Data Type: Original

Date Collected

Initial Sample Vol

Sample Prep Vol

Initial Sample Wt

Dilution

ICsa

Hebulizer Parameters

o ICSA

Mean Data

Sample

Calib

Mean Corrected

N

o

3

ksl

el

5] o

0

# d

. m ‘ .
o
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40:31

5/18/2008 17:

Date

4

Page

200.7&6010 080304

Method

il

Autosampler Location

4
iCsaB

Sequence No.
Sample ID
Analyst

5/18/2008 17:38:26
Original

Date Collected
Data Type

Initial Sample Vol

Sample Prep Vol

Initial Sample Wt

Dilution

o
[53]
%)
I

Nebulizer Parameters

1]
b
3
0
&
@
1]
D
]
93
i1}
1}

)

a
jan
s

~
P

14

ICsar

Mean Data

Sample
Units

Calib.

Mean Corrected

.Dev.

Std

Zonc.

Std.Dev.

Ty

sk

Inte

5

Il

Bt

Li

[

ot
L
o

-]

(S S S

O

24



41

Date: S3/1B/2008 17:44

5

Page

200.746010 080304

Method

o
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Dilution

Sample Prep Vol

Nebulizer Parameters: Wash

=

Back Pressure
-, -
i nr

P
s

Wash

Mean Data

b
G
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Sample
Units

Cone.
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Std. Dev

Intens

3
4
o &
o
b
b
g
8}
=1
w
b5

(£

3

et

3

W

o

¥

HECOVETY

=
Fugs

O
QV



47:01

5/18/2008 17:

Date

&

Page

200. 786010 080304

Method

i2

Autosampler Location

&
QC-25 lppm

Sequence No.
Sample ID
Analyst

45:32

5/18/2008 17:
Original

Initial Sample Vol

Sample Prep Vol

Date Collected

Data Type

Initial Sample Wt

Dilution

Flow
S L/

g8

Back Pressure
14.0 kPa

71

Nebulizer Parameters: QC-25 ippm

Analyte

QC-25 lppm

Mean Data

Sample
Units

Calib.

Mean Corrected

Std.Dev.

Cone.

ity

Intans

Std. Dev,

L I

<
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fe sl
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50:09

5/18/2088 17
40

48

Date:

4

5/18/20¢8 17

Criginal

Initial Sample Vol:

Sample Prep Vol

Dev

¥
Autosampler Location
Date Collected

Data Type

Page

CCv

Mean Corrected

7

cev

oV

200.766010 080304

Initial Sample Wt

Dilution
Nebulizer Parameters

Method
Sequence HNo.
Sample ID
Analyst

Mean Data

i
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56:30

5/18/2008 17:

Date

8

Page

200.7&6C10 080304

Method

¢

Autosampler Location

8

Sequence No.
Sample ID
Analyst:

47

5/18/2008 17:51:
Original

Date Cellected
Data Type

ICR

Initial Sample Vol:

Sampla Prep Vol

Initial Sample Wt:

Dilution:

ICR

Nebulizer Paramaters

Analyte

[Z]
ptel
o

Flow

4.4 KPa

Rack Pressure

n,
ot

ICEB

Mean Data

Sanple

Calib

Mean Corrected

LDev.

Std

Deav.

Std

Analyte

s

[

©
3

T

me

G/ 4

LohngEs

G

% vt

Recov

G

Autogsampler Location

S

Sequence No.:
Sample ID
Analyst:

5/18/2008 17:54:20
Original

Date Collected:
Data Type

ICE

Initial Sample Vol

Sample Frep Vol

Initial Sample Wt

Dilution

IcB

Nebulizer Paramaters

Analvie

Prassure

Flow

Back

i
H
q

ShRES e
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56:51

5/18/2608 17:

Date

8

Page

200.7&6010 080304

Method

ICB

Mean Data

Sample
Units

Calib.
Units

Mean Corrected

Std.Dev.

Cone.

Std . Pev.

Cong.

Intensity
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120

5/18/2008 18B:00
4z

57

Date

: 20
5/18/2008 17

1

Originsa

10
Initial Sample Vol

Autosampler Location
Date Collected
Sample Prep Vol

Data Type

Page

Flow

Back Pressure

MRL

10

MRL
MRL

200.7&6010 080304

Initial Sanmple Wt

Dilution:
Nebulizer Parameters

Sequence No.
Sample ID

Analyst
Mean Data

Method
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Reagent Lot #
HNGC3 R# 100450 HCL R# 100446
IS5 = Yerrium(MEQC705008)0.75mL + Scandium (MECT7I00C7;0.85mL to 1000ml w/ 2% HNC3
Standards Lot # Exp. Date Dilution
Calibraticn MEG712OGliRl2/Ol/OSE 1:10 MECEC10GL
(Prepare daily) MEC712001Y (12/01/08) 1:10C
y CCV/ECV MCV

CCV/MCV/EBCY ME0710008Y(04/17/09) 1:20 MEG8L1002 1:40 MEGBOL10G3
{(Prepare daily]
Spike/LCS MEG?OQGGQ{{OE/EE/DS} 1:100 MEOQS0LG0E
(Prepare daily). ME0O801004¥ (07/11/08) 1:100

MEC803001¢/408/13/08) 1:50

MRL
{Prepare daily)

- MEQ801007+(C7/11/08)

ICSA MEQ712003+(06/01/08)
ICSAR ME0712004Y (06/01/08)
ocs MECB10005V (04/10/08)

ippm Check

Linearity

ME0801010v (07/11/08)

ME0805001 (11/05/08)

:100 MEOS80O1008

ord

Method Sr/Ti/5n/8102

Calibration MEQOS01012 (07/11/08)

CCV/ECV MECS03011 {09/30/08)

Qes MEC801012 (07/11/08)

Spike/LCS MEOBC3C12 (09/30/08; 1:100

(Prepare daily)

MRL MEO80C1014 (07/11/08) 1:100

(Prepare daily)

Method Li

Std/ICV/MRL MEJS0LC0S (07/11/08) 1:1000, 260, 40, 10
{Prepare dally]

2C8 MECB(01011 {(07/11/08) 1:10

{Prepare dalily)

L.U5/8pike MECE0L0LL (07/11/08} 1:50

{Prepare dally

TOY MECHRCGLO0L1 (07/11/08) 1:40

{Prepare daily

From May 2005: the calibraticn std fcr-ﬁ@%gsﬁc;;é De MREOS050614G,011 not




dilution should be 1:20 and 1:40 not 1:200 and 1:400. 1/10/20086.
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intial: R

Data: Vi g

METALS STANDARD DOCUMENTATION

Standard: ICPCalibration Stock Std #1 ME #: 0712001
Date Received/Prepped: 12/1/2007 By: STE
Date Expired: 12/1/2008 Lot #: AZ-MEBR243151
Manufacturer: Inorganic Ventures Certificate: Y
Matrix: 5% Nitric Acid NIST SRM: varies
Amount: 500 ml Storage: Room Temp
Component . Comment Cong. Unit:

Ca (PIN MWH-ICAP-CAL-1) 1000 ug/imil

K 1000 ug/mi
Mg 1000 ug/m!
Na 1000 ug/m|

Al 100 ugimi
As 160 ugfmi
Ba 100 ug/mi
Co 100 ug/mi
Cr 100 ug/mi
Cu 100 ug/mi

Fe 160 ug/mi
Mn 100 ug/mi

Ni 100 ugimi
Pb 100 ug/mi
Se 100 ug/mi

T 100 ug/mi

\' 100 ug/mi

Zn 100 ug/mi
Cd 50 ug/ml
Be 40 ugimi
SR 30 ugimi

Ag 20 ugim|
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CERTIFICATE of ANALYSIS

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; draserkmrdirRcar ey

1.0 INORGANIC VENTURES is an iSO Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer
{Certificate #883-02). The certificate is designed and the data is determined in accordarnce with ISO Guide
31:2000 (Reference Materials-Contents of Cedtificates and Labeis), ISC Guide 342000 "Quality System Guidelines
for the Production of Reference Materials,” and IS0 Guide 35-1989 “Certification of Reference Materials - General
and Statisticat Principals.”

2.0 DESCRIPTION OF CRM
Catalog No..

Lot Number
Matrix:

1,000 00 pgimt ea:

Custom Solution
MWH-ICAP-CAL-1
A2-MEBR243151
5% HNQ3(abs)

e oMHag)

106

Ca, L Mg, Na,

10000 pgiml, ea

Al As, Ba, oo, Cr3, Cu Fe, Mn, Ni Sa, T, W, Zn,

5000 pgimi. ea:

Cd,

i 40.00 pgiml. ea:
s Be,

30.00 pg/imil. ea:

S,

20.00 pg/mi ea:

Ag

3.0 CERTIFIED VALUES AND UNCERTAINTIES
ELEMENT CERTIFIED VALUE ELEMENT CERTIFIED VALUE ; ELEMENT CERTIFIED VALUE
Ataminuns, Al 100.4 £0.3 pyiml. | Arsenic, As 100.1 £ 0.3 pgfmt, gﬁaﬁum, Ba 996 £ 0.4 pgiml
Berylium, Be 46,04 & 0.08 pgiml.  Cadmiom, Od BRAS X 017 poimi.  Caicium, Ca 1,000 £ 2 ygimi.
Chromium+3, Cr3 100.0 £ 0.2 pggml. | Cobalt, Co 99,9 £ 0.2 ugiml.  Copper. Cu 4040 1 0.7 pg/mi.
fron, Fe 896 £ 0.1 pgimib [ Lead, Ph 100.0 £0.3 pgimb.  Magnesium, Mg 1.000 £ 4 pgimd
Manganese, Mn 100.0 £ 0.3 pyg/mi. | Nickel, Ni 166.0 2_0.3 ugimt Pgtgsjliunsi K ) . 5,00 £ 5 pafral,
Setenium, Se 100.0 + 0.2 yg/mi.  Silver, Ag 260.04 £ 0.02 pgiml,  [Sodium, Na 1902 £ 5 pgdmi,
Strontium, S 30.04 £ 018 pg/mb.  Thailium, TI 99.7 £ 0.1 pgfmi. _‘.fanadiﬂm, Y 1000 £ 0.3 pgiml
Zine, En 100.5 £ 0.3 pgiml

Certified Density:  1.055  g/ml (measured at 22° O)



The Certifigd Yaiue & based upan the most precise methad uged 1o analyze this CRM The foliowing equations are used in the caltulation of
the certified value and the uncerianty

Certfied Value {3 = Lx; {7} = mean

8 % = nedviduat resulls .
n = number of measuremaents
%3, = The summation of all significant sstimated errors
Most commaon are the errors from instrumental measurement,
weighing, diution to volume. and the fixed error reported on
the NIST SRM certificate of analysis )

4.0 TRACEBILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

- “Properiy of the result of 3 measuremeant or the vaiue of a standard whereby £ can be refated (o stated references, usually nationat
or indernational standards, through an unbroken chain of comparisons alf having stated uncertainfies.” (SO VIM, 2nd ad., 1983,
definition 8,10}

- This product is Traceable to NIST via an unbroken chain of comparisons. The uncertainties for sach certified value are reporied,
taking into acoount the SRM unceriainty eror and the measyrement, weighing and velume dilution errors. In rare cases whem no
NIST 5RMs are available, the term ‘in-house std.' 15 specified.

4.1  ASSAY INFORMATION

ELEMENT METHOD  MIST SRM# SRMLOTH# ELEMENT METHOD  NISTSRM# SRM LOT#
Ag ICP Assay 3151 GG2212 Ag Valhard §99s 9599a

Al ICP Assay  3101a 010808 Ad EDTA G28 928

As ICF Assay  3103a 010713 As Calcuiated See Sac. 4.2
Ba ICP Agsay 31043 992507 Ba Gravimatric See Sec. 4.2
Be Gravimetric See Sec 4.2 Be iCP Assay  3105a 892707 sg
Ca EDTA 928 328 Ca ICP Assay  310%a 000622 h
o ICP Assay 3108 890312 Cd EDTA 928 28

Co EDTA 928 328 Co P Agsay 3181 4OGe30

Cr3 ICP Assay  3iiZa S808G7 Ce3 Calcutated See Sec. 4.2
Cu EDTA 928 G28 Cu CP Assay 3114 891811

Fe ICP Assay  3128a GO0806 Fa EQTA 928 928

K {ICP Assay  3141a 481312 K Gravimetric Ses Sec. 4.2
Mg EOTA G28 928 Mg ICP Assay  3131a 391107

Iin EDTA G28 328 s 0P Assay 3132 880043

Na IOP Assay 31823 Fe0ea7 Na Gravimetric See Sec 4.2
M st SR 248 s ASSaY.... 3138 DR0BLD

Fh EDTA c28 828 Ph ICP Assay 3128 G91504

Se IOP Assay 3149 392108 Se Gravimetric See Sec. 4.7
Sr ICP Assay 3153z 39006 8¢ EDTA 928 az8

Ti Gravimetric See Sec. 4 2 Tt 0P Assay 3158 983012

Y iCP Assay 11858 GR2T0H v EDTA G428 828

Zn EOTA 328 328 Zn ILF Assay 3168 301402
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4.2 BALANCE CALIBRATION - Al balances are checked daily using an in-house procedure: The weights used for testing
are annually compared to master weights and are fraceable fo the Natignat institute of Standards and Technology (MIST)
The NIST Traceability numbers are 692476 - Class ¥ and 6024764 - Class 2. The NIST test number is 822/260017-98. All
analytical balances are calibrated every 4 months. The hilances are calibrated with a class 1 endior class 2 analytical
waight set. These weights are tested annuaily by & NIST / NVLAP accredited caifbration lab. The NIST test numbet is

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densifies are calibrated vs standard
tnermormeter No. 3032680 whick was certified in ascordance with the procedures outlined by ASTM £77-87 and NiST
Monograph 150 using NIST Test Nos. and Sid Nos. 760543, 217368/769543, 217368/P 14452, 176240/P 14452,

176240 Thermometers which arg not calibraied vs standard thermometer No. 903-25880 are traceable to NIST dentification

44 GLASSWARE CALIBRATION - An in-heuse procedure is used to cafibrate ait Class A Giassware used in the manufactuning
and quality control of CRM's.

TRACE METALLIC IMPURITIES {Thl ) DETERBINED BY ICP-MS AND iCP-GES IN pg/mL - N/A
INTENDED USE

For the calipration of analytical instrumants including but not limited to the foflowing:

HPLC, IC, TLC, 1SE, IR, NMR, UVAMIS, MS, Capillary Eletrophoresis, Potentiometry, Wet Chemistry and Voltammetry
For the validation of analytical methods

For the prepatation of “working reference samples”

For interference studies and the determination of cormection coefficients

For detection limit and Enearity stodies

For sditional iltended uses, contact Technical Sialf

This CRM was manufaciured using 18 megohn doubly deionized watar that has been filtered through a 0.2 micron filter.
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep Yightly sealed when not in yse. Store and uge at 20 + 4°C. Do Not pipette fram the container. Do
Not retum portions removed from pipetiing fo containgr,

Element Spacific Information - For specific information regarding any element: Contact technical staff,

L.ow SHver Note: This sciuticn contains "LOW levels of Siiver. Please store this entire boltle inside 2 sealed glass jar.
HAZARDOUS INFORMATION - Please refar to the enclosed Material Safety Data sheet for information regarding this CRM.

HOMOGENEITY - This solution was mixed accerding to in-house procedure IV-MPWM-004 ard is guaranteed to be homogensous.

QUALITY STANDARD DOCUMENTATION

10,1 180 9001:2080 Quality Management System Registration - QR Certificate Number 010105
Recognized by:
Reglstrar Accreditation Board (ANSLRAB)
Standards Council of Canada (8CC)
Dutch Council for Acoredifation {(RVA)
Entidad Mexicana de Acreditacion, a.c{EMA)
Members of [ Net International Certification Network:
Argentina (AW, Australia (QAS), Austria (OO, Beigium {Avinter) . Brazii (FCAV), Canada (Gl Hong Kong (HKGAA},
Columbia (CONTEC), Czeeh Republic (COS}, Denmark (DS}, Finiand (3F5), France (AFACH, Germany (DQS), Greece (ELOT),
Hungary (MSZT), ireland (NSAD, lsrast (SI). Haly (CISQL, Japan (JOA), Korea (KSA-GA). Netherlands (KEMA], Nuorway (NCS),
Potand{PCEC), Portugal (APCER), Singapors (PS8), Slovenia (8103, Spain IAENOR), Switzerfand (5053

RS SRS 1028 5505 ¥ General Hequirerents for the Competence of Testng and

Catibration™
- Chemical Testing - Accredited AZLA Certificate Number 883.01

0.3 ISOAED Guide 34 - 2000 "General Requirements for the Compatence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
AZLA Mutual Recognition Agreement Pariners:
Austrafia (NATA), Austria (BmwA}, Belgivm (BELTESTY (BKO-OBE}, Canada (8CC), Chinese Taipet {CNLA), Crech Republic
{NAOY, Denmark {DANAIC, Finland (FINAS), France (COFRACY. Garmany (DARY, Hong Kong (HKAS, ireland {NAB), italy (BIT)
(SINALY, Japan (JAB} (INLA: Republic of Korea (KOLAS), The Nethertands (RvA}, New Zealand (ANZ). Norway (NA),
Partagat (1IPQ), Singapore [SAC-SINGLAS). Spain {ENAC), Sweden (SWEDAC) Switzeriand (5A8), United Kingdom (UKAS)
and United States (NVLAP! (UBO ES)

5.4 TOCFRED Appendix B - Nuclesr Regulstory Cammission - Domestin Licensing of Produstion and Uliization Faciities

405 ISCFRIT - Nuclssr Reguletory Comrnission - Reporting Defects and Non-Compiance

1.6 MIL-STD-456624 iDbsoletelChsarved 108



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

11.1 Shelf Life - The period of ime during which the concentration of the analyte(s) in a properly packaged, unopened. and

12.6

unused standard stored under environmentally controlied and monitored conditions wilt remain within the specified
uncertainty 7ange. Sheif tife i imited primarily by transpiration (loss of water from the sciution) and infrequently, by chemicat
instability. Transpiration studies of chemically-stable solutions performad at the manufacturer's facidy show 3 CRM sheff-ife
of twanty ane months for sclutions packaged m 125-mlb low densily polyethylena bottles. When stored under special g
sovironmental controls that minimize transplration ant nstability. the shelf Iife can be extended past this limit. -

Expiration Date - The date after winch 3 CRM stould not be used.  Routine labaratory use of 3 CRM increases tranapication
insses and the chance of contamination which affect the integrity of the CRM and lirit ts usefui iife. Manufacturer concurs
with state and federal requlatory agencies’ recemmsndations that solution standards be assygned & one-year expirgtion date

Certification Date; November 19, 2007
Expiration Date:

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By:  Angeia Sinclair, Product Documeniation

Certificate Approved By: Katalin Le, QC Manager

Certifying Officer:  Paul Gaines, PhD., Senior Techricat Director

Administrator :“’ g g 6 - .

K adodime Ln

foulR e

L,
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intial: e
Date: Yy [

METALS STANDARD DOCUMENTATION

Standard: ICP COVIMCVIQCS Stock Standard ME #: 0710008
Date ReceivadiPrepped: 10/18/2007 By: STE
Date Expired: 471712008 Lot #:07J154
Manufacturer; CP Certificate: Y
Matrix: 5% HNO3 = {r HF NIST SRM: Various
Arnounit: 100 mi x 10 Storage: Room Temp
Component " Cq_mment Cong, Unit:
Ag P/N 4400-061003RH01 20 ppm

Aj 100 ppm
As 1C0 ppm

8 50 ppmi
Ba 100 ppm
hE 40 ppm
Ca 1000 ppm
Cd 50 ppm
Co 100 ppm

Cr 100 ppm
Cu 100 ppm
Fe 100 ppm

K 1000 ppm
Mg 1600 ppm
Mn 100 ppm
Mo 100 ppm
Na 1000 ppm

Ni 100 ppm
Pb 100 ppm
Sk 100 ppm
Se 100 ppm

Ti 100 ppm

vV 100 ppm
Zn 100 ppm

Sr 20 ppm
Sn 20 pom

i 20 ppm
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EUROPE
RO Box 274 231 20838
5

1300 08 Amsterdam Fax +3125

The Metherand

Expiry. 41712009

Certificate of Analysis

SLEY

wens Dpinfernational com

420 28 55

Part Number:  4400-061003RH01 Me 0T 1O

Lot Number: 07J154 et acha]ea
Shelf Life: 18 months 1t
MWH

Custom Multi
5% HNO3 + tr HF

Concentrations in ug/mi. £ 0.5%

Ag 20 K 1000 Sr 20
Al 100 My 1000 Sn 20

Ag 100 Mn 100 Ti 20
B 50 Mo 100

Ba 100 Na 1000

Be 40 Ni 100

Ca 1000 Ph 100

Cd 50 Sh 100

Co 106 Se 100

Cr 100 TL 100

Cu 100 \' 100

Fe 100 Zn 100

This standard solution was prepared using high-purity starting materials. high-purity acid (if
required} and 18-megaohm de-ionized water. The starting materials were weighed to five
significant figures and diluted in volumetric glassware calibrated to five significant figures.

Starting materials were analyzed at 1000ug/iml. by JCP-MS for-drace-impurities— THe stardard

U ESHIIaR Concentrations were cerdified instrumentally against the National instituie of Standards

and Technology's SRM 3100 series, NIST approved second source andior gravimetrically.

Accuracy and stability are guaranteed to within plus or minus 0.5% of the certified value for the
stated shelf life from the date of shipment. The soiution should be kept tightly capped and stored
under normal laboralory conditions. See attached MSDS for proper nandling information,

For questions or comments please call 1-800-878-7654 in the USA, +31 20 838 05 §7 in Europe
or visit our web-site at www cplinternational.com.

123@}«?;3@? 78007 o MoD

4 .

ictian Mamiinid

HaoPhase™



intial =57
Date: Qi)

METALS STANDARD DOCUMENTATION

Standard: ICP CCV/MCV Stock Standard ME #: 07008009
Date Received/Prepped: 3/13/2007 By: STE
Bate Expired: 3M1/2008 Lot #: 071040
Manufacturer: CPi International Certificate:
Matrix; 5% HNGO3 AND 0.1% HF MIST SEM:
Amount: 00 mL Storage: Room Temp.
Component Cnm':nant Conc. Unit:
Fe PN 4400-050314RHO1 500

Af {10 bottles) 200

Ba 100

Co 100

Cr 160

Cu 100

Mo 100

Sr 100

Ti 100

\' 100

Zn 50

Ag 80

Ba 50

Mn 50

Ni 50

Sh .50

As 20

Cd 20

Pb 20

Sa 20

Ti 20

Sn 100

Be 5

U 20
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ane Bowlevars 20 Box o4

DA 95443 GGG 03 Amstergam

B ey The Nstheriands

Expiry: 3112000
Part Number: 4400-050314RHG1
- G CA O@i
Lot Number-: 071040 HE C-
Sheif Lifer 18 months
MWH Labs
5% HNO3 + 0.1% HF
#REF!

Concentrations in ug/mb + 0.5%

Fe 500 8 50
Al 200 Mn 50

Ba 100 Ni 50

Co 100 Sb 50

Cr 100 As 20

Cu 100 Cd 20 !
Mo 100 Pb 20

Sr 100 Se 20

Ti 100 TL .20

v 100 Sn [ 100

Zn 100 Be j 5

Ag 50 U 20

Tiig standard solution was prepared using highi-purity starting materiais, high-purity acid {if
required) ang 18-megaochm de-ionized water  The starting materials were weighed o five
significant figures and diluted in volumetric glassware calibrated to five significant figures,

Starting materials were analyzed at 1000pg/mL by 4!@&_&4@_”{9{%;53(:& Impurities.  The. standard.....
Aohution £Qﬁﬁéﬂ{fﬁmm€*€ﬂ%ﬁeﬁ" Strurmentally 3§ainst the National institite of Standards
and Technology's SRM 3100 series, NIST approved second source and/or gravimetricaity.

Accuracy and stability are guaranteed to within plus or minus 0.5% of the certifiad vaiue far the
stated shelf fife from the date of shipment. The sclution should be kept tightly capped and stored
under normal laboratery conditions, See attached MSDS for proper handling information.

Forquestions or comments please call 1-800-878-7854 in the USA, +31 20 638 05 97 in Europe
or visit our wab-site at www . cpiinternational com

LEAK N PERFORMANCE AABerea 70007

FEPINIC o 6 62 ¥ Fae g £ deaT e Sﬁmf’{g‘@ﬁ’s}:ﬁﬁg;’&‘
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Irtial: W3 ‘J

Date: LI
i 4

METALS STANDARD DOCUMENTATION

Standard: iCP Spike Solution ME #: 0801004
Date Received/Prepped: 1/11/2008 By: Wbh
Date Expired: T/11/2008 Lot# VARIOUS
Manufacturer: MWH-wbh Certificate;

Matrix: 2%HNC3 NIST SRM:

Amount: 100mL, Storage: Room Temp
Component Comment Cone, Unit:

AS 8.0mbL MEG7080023/160mL 80 ppm

PR 8.0mL MEOT704013/100mL 80 ppm

5 8.0mL MEG703001/100mL 80 ppm

TL 8.0miL MEQ702006/100mL 80 ppm
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MEQ708023

Intial: W 1
Date: T

METALS STANDARD DOCUMENTATION

Standard: As Stock Standard ME #: 0708023
Date Received/Prepped: 9/24/2007 By: STE

Date Expired: 10/1/2008 Lot #: A2-AS02035
Manufacturer: inorganic Ventures Centificate: v

Matrix: 1.4% HNO3 NIST SRM:

Amount: 1060 mL X2 Storage: Room Temp
Component Comment Conc. Unit:

As FN: CGAS1-1 1040 ug/mi
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%%m ,,,,,,, . CERTIFICATE of

------- Rt T NN

INOGRGARNIC VENTURES is an ISO Guide 32:7000 registered Cortified Reference Material (CRM) Manufacturer
{Centificate #883-02). The certificate is designed and the dala is determined in accordance with 180 Guide
31:2000 {Reference Materials-Contents of Certificates and Labels), 150 Guide 34:2000 "Quality System Guidelines
for the Production of Reference Materials," and iSO Guide 35:1989 “Certification of Reference Materials - Ganerat
angd Statistical Principais.”

DESCRIPTION OF ORM 1000 pa/ml. Arsenic in 1.4% {abs) HNO3

Cataiog Number: CGAS1-1, CGAS1-2, and CGAST-S

Lot Number: A2-AS02035

Starting Materiai: As Polycrystaline lump

Starting Materiat Purity (%) 99:993283 ME mm 9‘23
Starting Material Lot No; 23444

Matrix: 1.4% (abs) HNO3

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 1000 £ 6 pg/mi.
Certified Density: 1.010 g/ml (measured a1 22° C)

The Certfied Value is the instrument analysis value. The following equations are used in the calculation of the certifisd valug and
the uncertainty:

Certified Value {=) = £x, {} = mean
n x, = individual results
a = number of measurements
Uncertainty (£ = Zlgﬁ;s'fﬁ”? Is; = The summation of all significant estimated errors
{ny’* {Most common are the errors from instrumantal measyrement,

weighing, dilution to volwme, and the fixed error reported on
the NIST SRM certificate of analysis.)

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

“Property of the resull of a measurenent or the value of 2 standard wharsby it can be refated o staled refarences, usually
mational or infernational standards, through an unbroken chain of camparisons il having stated uncenainties.” S0 VIM, Zrd e,
1983, definitlon 8109

This product is Traceable to NIST via an unbrakan chal

isens. The unceriaintiss for sach cortified value are

T aparied, tking G ACooUNT B SRES uncariainty erfor and the

7 BITOrs. I rare cages

susgment, weighing and volums dius
where no NIST SRMs are available, the term in-house std' is specified.

4.1 Assay Method #1 1000 £ § pgfmi.
ICP Assay NIST §RM 3102 Lot Number 010713

Assay Method #2 1001 £ 5 ygimb
Gravimelric NIST SR8 Lot Number, See Sec. 4.7
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42 BALANCE CALIBRATION - Al batances are checked dafly using an in-house procedure. The weights used for testing
arg annually compared ko master weights and are traceable to the Nationa Institute of Standards and Technatogy (MNISTL
The NIST Traceabifity numbers are 692476 - Class 1 and 592476A - Class 2. The NIST tesi number is 822/280017-08. All
anatylical batances are calitrated every 4 months, The balances are calibrated with & class T andfer class 2 analytical y
weight set. These weights are tested annuatly by a NIST / NVLAP accredited catibration iab, The MIST test number is %—*
BEH2E0517-98. i

43  THERMOMETER CALIBRATION - The thermomaters usad in the delerminafion af the final densities are cafibrated vs standard
thermometar No. B03-2680 which was cerlified in accordance with the procedures cutlined by ASTM E77-87 and NiST
Manograph 150 using NIST Test Nos. and 5id Nos.- 769543, 217388/780543, 217388/ 14457, {76240/014457, 178240
Theamometers which are not calibrated vs siandard thermomeler No. 303-2680 are traceabie o NIST identfication Nos. 82562,
TIGG1S, 471047 and NIST test report Nos. 841,258522, 8142557078, and 236080

44  GLASSWARE CALIBRATION - Anin-house procedure is used to cafibrate alf Class A glassware used in the
manufacturing and guatity controt of CRM's,

50 TRACE METALLIC IMPURITIES (TMI} DETERMINED BY ICPIMS AND ICP-OES IN pgimi,
CRM's soiutions are testad for trace mstabic impuwrities by Axial ICP-OES and ICP-MS.  The result from the maost sensitive method
for each element, 5 reponted below, Sclutions lested by [CP-MS were analyzed in an ULPA-Fillered Clean Room. An ULPA-Citer
is 9% G988% officient for the remaoval of particles down 10 0.3 um.

0 Al 0.00047 M Dy < gooogs g U < pogon M Pro<ogootsp 0 M Te < gisge
Q St < goto00 M OEr < gop40 M Ly < goozo0 Q Re < gg1000 M e < go0180
P . M Eu < gpi409 Q Mg opootz2 M Rb < gu0500 M T < 500800
Pranil 4 (}'}{"ﬂ N .
T ¥ MBS Dlaoe s M Gd < g00s00 2 Mn o aooo0d M Rb < ga0500 M Th < 5ops00
M Be < 500250 M Ga < poosoo @ He < 901200 M Ru < ag1000 M Tm < gopz00
M B < gooso M Ge < gozges M Mo < g01000 M 8m < goo500 Q 8 gooovs
g 8 0.00152 M Au = govage M Nd < gotoo0 M Se < gpager M T < gzag87
M Cd < gpiegs M H < paio00 Q N < poopoo M Se < 903008 M W < ggager
9 G ootz M He < goozse Q Nb < oozen @ S gooees M < 0.01000
M Ce < 352498 M In < 004997 n Os M Ag < got000 M < 6.01000 %i_
M Cs < pooso M < poze0 M Pd < p5ooseg Q Na  gpozeg M Yo < 900500
M & < pozq0e Q Fe  gootrr 2 P < gooze0 M S < pooese MY < gigeno
M Co < got4a9m M la < gporso M OBt < gpt000 2 5 < oooo00 Q Zn gaoace
M Su < goooeg M Po < go1400 QK 0.00057 M Y& < goza08 M Zr < pprage
- Checked by ICP-MS G- Checked by ICP-OES {1 - Specirst interference 1 - Not Checked For % - Solution Sandard Element

6.0 INTENDED USE
For the calibration of analytical insttuments including but not imited to the following:
ICP-MS, ICPOES, FAAS, GFAA, XRF, and DCP
Far the validation of analvtical methods
For the preparation of “working raference sampies”
For interference studies and the defermination of correction coefficients
For detection limd and idneanly studies
For additional indended uses, contact Technical 3
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Kesp tightly sesled when net in use, Store and use st 20 + 4°C. Do not pipet from condainer. Do not return

portians removed for pipetting 1o container.

Atomic Weight; Valence; Coordination Number: Chemical Form in Sodution - 74,9218, mix of +3 and +5 6 MIAE04 and

3 HASDZ

) Chemical Compatibility -Arsenic has o catianic chemistry. it is soluble in HCL HNOEHPOM, H2S04 and HF agueous matnees
water and NHAOH . s stabie with most inorganic anions [forms arsenate when boiled with chromate) but many catiome metals
form the insoluble srsenates unider pH neutral condiions. When fluorinated and / or under seidic conditions arsenate formation s
typically nol a problem af moderate to fow wancentrations.
Stabitity - 2-100 ppb levels stable for months alone or mixed with oifier elements at equivalent favels in 1% HNOZ / LOPE contminer
1-1G.000 ppm solutions chemically siable for years in $-55% HNO3 / LDPE contginar,
As Containing Samples (Praparation and Solution] - As) {soluble in 11 HZO 7 HNOI ), Oxides {the oxide exists i Grystalline
and amorphous forms where the amorphoric form is more water soiuble. The axides typicatly dissolve in dilute acidic solutions
when boited): Minarals (One gram of powered sampie is fused in a N0 crucible with 10 grams of & 11 mix of K2C03 and KHO3D and
tha melt extracted with hot watar &, Crganic Matrives { 0.2 to 0.5 grams of the sample are fused with 15 grams of 2 411 Na2CO3 /
NaZ(2 mix in a NiC crucitde. The fuseate is extracted with water and acicified with HNO3)
Atomie Spectroscopic infermation (I0P-OES D L.s are given as radialfaxial view):
i

Wi,

Yechnigue/line Esi B ¥ is e underiined indicates savere)
ICP-OES189.042 nm G.08/ 6.005 pg/ml. 1 atam Cr

ICP-OES193838 nm 017007 ygiml 1 atom V., Ge

HCP-OES 226.812 nm 017001 pgmi o1 atom G, Pt ir, Co

HOP-MS 75 amu 20 ppt wa M+ ACAr35CI, 58Ca180, J6ATIBATTH, 3BAr37CE BAIIOK,

150Nd2+,150Sm2+

8.0 HAZARDOUS INFORMATION - Please refer 1o the enclosed Matesial Safety Data sheet for information regarding this CRM.
90  HOMOGENEITY - This sciution was mixed according 1o an in house procedure and is guarantesd to be homogenaous.

16.0 QUALITY STANDARD DOCUMENTATION

F:
Wi

101 150 8801:2000 Quallty Management System Registration - QM Certificate Number 070105
Recognized by:
Fegistrar Accreditation Soarg {ANSI-RAR)
Standards Councit of Canada ($CC)
Dufch Councit for Accreditation (RVA])
Entidad Mexicana de Acreditacion, a.c (EMA)
Members of § il u :
Argerntina (IRAM}, Australia (QAS), Ausiria (60S), Belgitm {Avinter) , Brazit (FOAV), Canada {QMI3, Hong Kong (HKOAA),
Coksmbia (JCONTEC), Czech Republic (CUS), Senmark (DF), Finland { SF8), France (AFAQ), Germany (DQS), Greace (ELOT),
riungary (MSZT), ireland {NSA1), Israel (S1h, ialy {CI5Q), Japan (JOA), Korea (KSA-QA), Netherlands {KEAA), Norway (NCS),
PotandtPCBC}. Portugat (APCER), Singapore (PSB), Slovenia ($1Q), Spain [AZNOR}, Switzedand (S0S}

0.2 ISQHEC 17025 - 1999 "General Requiremants for the Competence of Testing and
Calibration™
- Chemical Testing - Accredited A2IA Certificate Number 883.01

0.3 1SOREC Guide 34 - 2000 "Generat Requiraments for the Competence of Reference Material Producers™
- Reference Materials Production - Accredited AZLA Certificate Number 883.02
AZLA Futual Recognition Agreament Partners:
Australia (NATA}, Austria (Brmwa), Balgiom {BELTEST} (BKO-0BE), Canada [SCC), Chinese Taipel (CNLAY, Czech Rapublic
{NACH, Denmark (DANAK), Finland {FINAS), France (COFRAL), Germany (AR, Hong Kong (HKAS, lrefand {NABY aly {SFTY
{SIWNAL}, Japan {JAB} (UNLA}, Republic of Korea {KOLAS;, The Netherlands {RvA), New Zealand {IANTY Norway (A,
Portugal (IPQ), Singapors (SAC-SINGLAS), Spain (ENAC) Sweden (SWEDAC), Switzedand {SAB). Unifed Kingdom (LIKAS)
anc United States (NVLAP} (ICBO ES3 I

104 HCFRSO Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Uitdtization Facilities

195 10CFRZY - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance
166 MIL-STD-455624 {Obsciete/Observed)
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

11.1 Shelf Life - The pericd of time during whith the concentration of the analyte(s} in a propery packaged, unopened, and unused
slandard sicred under envirarmientalfy controlled and monitored conditions wit remain within the specified uncertainty range.
Sheff fife is #imited primarily by transpiration {Joss of water from the solution) and infrequently, by chemical instability.
Transpieation studins of chemicaily-siable sohutions performed at the manulaciurer's faciity show a CRM sheil-iife of twenty
ang manihs for soiutions packaged In 125-mi, iow density polyethylene hofties. When stored under special conditions that
wiMize rangpiration and instabifily. the sheif #e can be extended past this imit

11.2 Expiration Date - The date sfter which a CRM should not be used. Routine laboralory use of a CRM increases iranspiration
fosses and the chance of contamination which affect (e integrity of the CRM and limit its useful life. Manufacturer concurs with
state and federal requlatory agencies’ recommendations that solution slandards be assigned a one-year sxpiration date.

Certification Date:  February 13, 2007
Expiration Date:

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Nick Maida. Product . :
Documentation Administrator m&v&é ’ ;Mk

Certificate Approved Hy:  Kalalin Le, QT Manager Y ) & ,
K agtsdone done

Certifying Officer:  Faul Gaines. PhD., Senior Technical Director f) }i .
W ANIEA Vs URv
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Intial: Wi

Date: L o
11 }_

METALS STANDARD DOCUMENTATION

Standard:

Lead Stock Standard

ME #: 0704013

Date Received/Prepped: 4/16/2007 By: wBH
Date Expired: 10/11/2008 Lot #: 078007
Manufacturer: cPy Certificata: ¥
Matrix: 2% HNQC3 NIST SRM: 3128
Amount: 100 mi Room tetnp. storage
Component Comment Cong. Unif:
Pb P/N 54400-1000281 1000 ppm
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st CERTIFICATE OF ANALYSIS
P/N S4400-1000281 34,0
vEotof s

P/N 4400-1000281
Single-Element Lead Standard
Pbin 2% HNO;

1600 = 3 pg/ml.

Lot # 07A097

Material Source: Lead Moetal
Source Purity: 99,993 %
Specific Gravity: 1.809 @ 21 °C

This standard solution was prepared using high-purity metal, sub-boiled distilied nitric acid and 18-
megaohm deionized water. The starting material was weighed to five significant figures and diluted in
volumetric glassware calibrated to five significant figures,

The standard solution concentration was certified by ICP against the National Institate of Standards and
Technology’s SRM 3128, Trace impurities of the 1000 pg/ml. standard were analvzed by JCP-MS,

pph DL pob DL peb DL pb DL peb DL
Al 163 ol Cu 58 o b X 0.1 K ND 7 T 02 a
Sh ND 0 Dy ND 0.1 Li 2 0.4 Pt ND 0. Th ND il
As ND 6 Er ND 04 Lu ND 1 Re ND 0.4 Tm ND 0.1
Ba 022 01 Eu ND 01 Mg 14 (%) Rh B 0l Sn NI .1
Be @38 0 ad ND a1 Mn 38 i Rb ND ol i 058
Bi 07 i Ga NI 1 Hg ND 232 Ru ND Y W ONT 41
B ND 4 Ge ND o Mo 617 61 Sm NI 0.1 UoND i1
Br ND o Au NI 1 Nd ND 0.1 Se NI 6 vV OND i
Cd ND ] HE ND 8.1 N B9 41 St 31 8 ¥ ND a1
Ca 23 b Ho NI 0.1 NB ND 0t Ag &1 01 Y OND 1
Ce ND 0.4 Pooo 42 05 ND ot Na 3% 1 Za 23 2
s 0326 81 . ND % Pd ND at 4 ND 1 Zr WY 6
r ND ! Fe ND 3G FooND i Ta  ND 61
e NG 53 la ND 51 Pt ND Gi Te NOD 0t

Accuracy and stability are guaraniced to within plus or minus 0.3% of the certified value for '8 months
after the date of shipment. The solution should be kept tightly capped and stored under normal taboratory
conditions. Se¢ attached MSDS for proper handling information.

For questions or comments please call 1-800-878-7654 in the United States or =31 20 638 0597 in Europe,
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Date: 3y o
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e METALS STANDARD DOCUMENTATION

ia
Standard: Seleniurn Stosk Standard ME #: 070300
Date Received/Prepped:  3/5/2007 By: won
Date Expired: 8/22/2008 Lot #: 5 O0E+228
Manufacturer: T Cartificate: v
Matrix: 2% HNO3 NIST SRM: 2748
Arnount: 100 mb Storage: Room Temp
Component Comment Cone. Unit;
Sa PN # 54400-1060491 1000 ppm

122




S —

EUROPE

20 Box 2704 #3420 638 05 57

CERTIFICATE OF ANAL YSIS

P/N 4400-1000491 T Tt ]
P/N S4400-1000491 A
Single-Element Selenium Standard
Se in 2% HNOs
1600 + 3 pg/mL

Lot# 06E228

Material Source: Selenium Matal
Source Purity: 99999,
Specific Gravity: 1.011 @ 21

This standard solution was prepared using high-parity metal, sub-beiled distilled nirric acid and 8-
megachm deionized water. The starting materizl was weighed 1o five significant figures and diluted in
volumetric glassware calibrated 1o five significant figures,

The standard solution concentration was certified by ICP against the National Institme of Standards and
Technology’s SRM 3148, 7 race impurities of the 1000 ug/mL standard were analyzed by ICP.MS.

pb DI, orh DL, eb DL peh DY ppb  pg
Al LB a1 Cu 04 (3] Ph 03 41 X ND TG T 16 [N
3B OND 1 oy WD 4.1 it ND 3.4 Pr ND .1 Th ND 0.}
A5 NI & Er  ND 0.1 Lo ND i Be NI G Tm NI 1
Ba ND i1 Fn  ND 41 Mg L1 0.2 Rh ND {31 Sn NB 0.1
HBe NO 31 Gd ND [N Mn NI i Rb ND 01 i ND 4.9
Bi NIy 8.1 On NKD L Hg ND 4.2 Ra N G.1 W OND (]
B ND 4 Ge  ND [ Mo g 1 Sm ND 0.1 U MND G
Br NT i Ay ND ] Mg ND i 5 X & vV ND i
Cd a4 i HE ND it Nt g .1 840 2 Y ND [
{a 3 7 tHo XD i1 NBOINT £ Ag GR Gl ¥ oOND [
Ce N[ il 14 0.3 G2 s ND G4 Ma 38 i o NI p
Ty WD G Ir ®ND 8.1 N &} Sr NI (i Ly INT 0.3
Cr ND H Fe  Niy 34 P Niy iG iNE
- B e 9\5 i 61

X=Major Element INT=Interference from Major Element DL Derection Limit NDNone Detected

Accuracy and stability are guaranteed o within plug or minus 0.3% of the certified valee for 18 months
after the date of shipment. The solution shouid be kept tightly capped and stored under normal taboratory

conditions. See attached MSDS for proper handling information,

For guestions or comments please call 1-800-878-7654 in the USA or +31 20 638 65 97 1, Europe.
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Date- ’2{.2;;}93/

METALS STANDARD DOCUMENTATION

Standard: Thailium 1000ppm Stock Sta ME & 0702008
Date Received/Prepped: 2/20/2007 By: WBH
Date Expired: 8/16/2008 Lot#: 06M213
Manufacturer: CPi Certificate: ¥
Matrix: 2% HNO3 NIST SRM: 3158
Amount; 100 mi Roam temp. storage
Component Comment Conc. Unit:

T P/N S4400-1000581 1000 ppm
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CERTIFICATE OF ANALYSIs 77977 °*¢

P/N 4400-1000581
P/N $4400-1000581

Single Element Thalium Standard
lin 2% HNO3
100 £ 3 pgrmL

Lot # 06H213

Material Source: Thallium metal
Source Purity: 99 9999;
Specific Gravity: 1,015 @ 21 °C

This standard solution was prepared using high-purity mezal, sub-boiled distilled nimic acid and {§-
megaohm deionfzed water, The starting material was weighed to five significant figures apd dilured in
volumetric glassware calibrated to five significant figures.

The standard solurion conceniration was certified by ICP against the National Institgte of Standards and
Technology's SRM 1 138, Trace impurities of the 1000 ngmi. standard were analyzed by JCP-MS.

b DL b pL Pob pL apb L mh DL
Al 133 (.1 Cu 93 1 P Q3 0.f K x5 o] X 8.1
b OND (1] Dy NI 13 Li ~bo 0.4 Pr ND [EN] Th =ND a1
As ND 6 Er NI N by =D i Re ND ot im ND a1
Ba (37 a4 Fg =Dy a1 Mg 17 42 Rh ND 4.1 Sn ND &
Ba 047 [ Gd =D 4.1 Mn ND i Rb WD 4.1 It 145 a1
HBe £42 [E] {ra ND a1 Hg .18 2 Ru WD 0 W OND 4
B ND 4 Ge ND i Mo 03] G0 Sm ND HEH i Ny HH
Br xNo iG Ay ND [ ] MNd NG 4.1 S8 NG [.] ¥VoOND i
Cd s 41 Hf xp 0 N1 [ 5 44 8 ¥b ND [
o ¥ 7 Ho ND g1 NbOND G Ag 0.3 G Y ND [
Ce NP G.} i 4 13 29 OND 4.1 Na 11 i inoi47 2
Cy 074 it ir i1 Pd NI it St ND i fr NIy i
&N Y B a0

e R T T e e a1 e NB gy

K=Major Flement INT-Interference from Major Element DL=BDetection Limi NO=None Detecred
Accuracy and stability are guaranteed 10 within plus or minus 0.3% of the certified vatue for 18 months

after the date of shipment. The solution should be kept tightly capped and stored under normaj laboratory
conditions. See attached MSDS for proper handling information,

For questions or comments please cal L-300-878-76494,
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Intial: g

Date: 3 jckog
L

METALS STANDARD DOCUMENTATION

Standard: ICP LCS/SPIKE Solution ME #: 0803001
Date Received/Prepped: 3/12//2008 By: wbh
Date Expired: 8/12/2008 Lot #:
Manufacturer: MWH-wbh Cenrtificate: NO
Matrix: 2% HNO3 + 5% HCI NIST SRM:
Amount: 100mL Storage: Room Temp
Component — Comment Canc. Unit:
Ca 1.4 MEG702002 5040 ug/mi

K 110 MEC702005 1000 ug/ml
Mg 110 MEO702004 1000 ug/mil
Na 1.4 MEQ7020C3 5000 ug/mi
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Intial: ~ 0

Date: 2 2@ E

METALS STANDARD DOCUMENTATION

Standard: Caicium 10000ppm Stock Std ME #: 0702002
Date Received/Prepped:  2/20/20CG7 By: WBH
Date Expired: 8/16/2008 Lot #: 07B065S
Manufacturer: CPI Certificate: Y
Matrix; 4% FNO3 NIST SRM: 3109a
Amount: 250 mL Room temp. storage
Component Comment Cong. Unit:
Ca PIN 4400-10M81 10000 pom
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s CERTIFICATE OF ANALYSIS

P/N 4400-10M91 NF6F02 600
P/N S4400-10M91 =

Single-Element Calcium Standard
Cain 4% HNOy
10,000 = 30 ug/mL

Lot # 07B065

Material Source: Caleium Carbonate {CaC(r)
Source Purity: 99.997%
Specific Gravity: 1.035 @ 21 °C

This standard solution was prepared using high-purity salt, sub-boiled distilled nitric acid and 18- megachm
detonized water. The starting material was weighed to five significant figures and diluted in volumetric
glassware calibrated to five significant figures.

The standard solution concentration was certitied by ICP against the National Institute of Standards and
Technology’s SRM 3109, Trace impurities of the standard solution at 1000 ug/ml were analyzed by

ICP-MS.
b DL pph DL peb DL epb DL ppb DL
Al 7 .1 Cu 17 0.1 Pb 023 [ K ND i T 637 4.1
Sh ND (.1 Dy NI .1 i ND 3.4 Pro NI .1 Th WND i
As ND 6 Er  ND [ fu ND i Re ND 1 Tm ND 4.1
Ba 1.3 1 Fu [N Mg 38 G532 Rh ND i So ND g1
Be ND .1 Gd 0.1 Mn ND i Hi NG R Tt NB g
Bt ND (.1 {ia G Hg ND Ru ND a1 WoOND i1
B i3 3 (e a1 Mo ND [ Sm ND 1] 15 DD 1
Br  WNIY 4] A a1 Nd ND i1 Se¢ NP & VooND i
Jd ND 31 Fif [ NP3 .1 S 47 b Yh ND 0.1
Ca X 7 Ho 4.1 N ND H Ag NI i1 ¥ Ni3 il
& N 3] i 32 Oy ND i Na iis i Zn 3.8 2
O NG I ir 3.4 Pd ND it S¢ A% i i 0 i1
Zr ND i Fe 3% I N i Ta NDB i
Co INT i1 ie i B MD a1 Te N 5

INT=Interference from Major Element  ND=None Detected  X+=Major Element  DL=Detection Limit
Accuracy and stability are guaranteed to within plus or minus 0.3% of the certified value for {8 months

after the date of shipment. The solution should be kept tightly capped and stored under normal laboratory
conditions. See attached MSDS for proper handling information.

all 1-8060-878-7654 in the USA or +31 20 638 05 97 4

(}

For guestions or comments please Europe.
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Date: 2
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METALS STANDARD DOCUMENTATION

Standard: Sodium 10600ppm Stock Std ME #: 0702003
Date Received/Prepped: 2/20/2007 By: wBH
Date Expired: 8/16/2008 Lot #: 078057
Manufacturer: CPI Certificate: Y
Matrix: 1% HNO3 NIST SRM: 3152a
Amount: 250 mi Room temp. storage
Component Comment Conc. Unit:
Na P/N 4400-10M521 10000 ppm
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CERTIFICATE OF ANALYSIS

P/N 4400-10M521 17079672
P/N S4400-10M521

Single-Element Sodium Standard
Nain 1% HNO;
10,000 = 30 pug/ml

Lot # 07B057

Material Source: Sodium Nitrate (NaNQ;)
Source Purity: 99.99%
Specific Gravity: 1.053 @ 21 °C

This standard solution was prepared using high-purity sali, sub-boiled distilled nitric acid and 18- megaohm
detonized water. The starting material was weighed to five significant figures and diluted in volumetric
glassware calibrated to five significant figures.

The standard solution concentration was certified by ICP against the National Institute of Standards and
Technology’s SRM 3152a. Trace impurities of the standard solution at 10001eg/mi. were analyzed by 1CP-

MS.

gph DL gk DL opb DL peb BL ek DL
Al 15 il Cu 043 .1 Pb ND ol K ND 70 T ND 8.1
8k ND a.1 Dy ND & i ND G4 Pro NI 6.1 Th ND 6.1
As ND ] Er ND .1 Lu ND i He XND 8.1 Tm ND i
Ba 4.3 Gl Eu ND .1 Mg 23 42 RhE ND IR Sn ND il
Be ND G.1 Gd  NID G.i Mn KD i Rb ND 0.1 T OND 0.1
Bt ND 0.1 Ga ND G.i Hg ND G.2 Ra NI i W OND 04
5 ND 4 Ge ND 61 Mo ND (L Sm ND . U ND [F
Br ND iQ Au NI 01 Nd ND N S¢ ND & VoOND i
g ND .1 HI ND 0.1 Nio04 G St 30 g Yo ND 4.1
Ca 120 7 Ho ND G N ND [ A WD Gl Y NI .1
Ce NI G.1 i N3 a3z o5 ND [ MNa X i Zn 2§ 2z
s ND G ¥ ND Ui Pd ND & Srot G.1 Zr o NI 0.1
Cr N i Fe N 30 P i Ta NI &l
Lo NO 1 a ND G.1 Pt NB i Te ND 0.1

X=Major Element  INT=Interference from Major Element ND=Not Detected  DL=Detection Limit

Accuracy and stability are guaranteed to within plus or minus 0.3% of the centified value for 18 months
after the date of shipment. The solution should be kept tightly capped and stored under norma I iaboratory
conditions. See attached MSDS for proper handling information.

For guestions of comments please call 1-800-878-7854 in the United Setes ar RV ZG 6380597 in Eurape.
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Intial: 0]

Date: - 4

METALS STANDARD DOCUMENTATION

Standard: Magnessium 10000ppm Stock Std ME #: 0702004
Date Received/Prepped: 2/20/2007 By: WBH
Date Expired: 8/16/2008 Lot #: 07B058
Manufacturer; CPi Certificate: Y
Matrix: 4% HNO3 NIST SRM: 3131
Amount: 250 mL Room temp. storage
Component Comment Cong, Unit:
Mg PN 4400-10M311 10000 ppm
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CERTIFICATE OF ANALYSIS

Material Source; Magnesium Metal

Source Purity: 99.99%

Specific Gravity: 1.086 @ 21 °C

P/N 4400-10M311
P/N S4400-10M311

Single-Flement Magnesium Standard
Mg in 4% HNO;
10,000 = 30 pg/mL

Lot# 07B0S58

This standard solution was prepared using high-purity metal, sub-boiled distilled nitric acid and 1%-
megaohm deionized water. The starting material was weighed t five significant figures and diluted in
volumetric glassware calibrated 1o five significant figures.

The standard solution concentration was certified by ICP against the National Institute of Standards and
Technoiogy’s SRM 3131, Trace impurities of the standard solution at 1000 ng/mL were analyzed by [CP-

MS.
ppb DR

Al 28 G Cu
58 ND .1 Dy
As ND & Er
Ba 028 &1 Eu
HBe N } id
B ND [t Gra
B OND 4 (e
Br ND i A
Cd NI a1 Hi
Ca NI 7 Ho
e 2 i

[SE T G Ir

or ND i Fe
Ca MDD i ia

X=Major Element INT=Interference from Major Element

opb
16

ND
NIY
ND
622
018
N
ND
NI

376

ppb DL

77 8.7 K
ND .4 Pr
NI i He
X 532 Rh
S Kb
NI3 {12 Ru
ND 4.1 Sin
I3 &1 Se
i [t St
B b 01 Ag
ND 51
ND i Ta
i i1 Te

pph
ND
028
N
NP
ND
NI
ND
ND

70

.1

ppb
561
ND
014
N
ND
ND
ND
ND
62
ND
629

ND=Not Detected DL=Detection Limit

Accuracy and stability are guaranteed to within plus or minus 0.3% of the certified vahwe for 19 months
after the date of shipment. The solurion should be kept tightly capped and stored under normal laberatory
conditions. See antached MSDS for proper handling information.

For questions or comments please call [-800-878-7654 inthe USA or +
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Intial: S

Date: VAiok
.

METALS STANDARD DOCUMENTATION

Standard: Potassium 10000ppm Stock Std ME #: 0702005
Date Received/Prepped: 2/20/2007 By: WBH
Date Expired: 8/16/2008 Lot # {7B056
Manufacturer: CPi Certificate: Y
Matrix: 1% HNQ3 NIST SRM: 3141
Amount: 250 mL Room temp. storage
Component Comment Conc. Unit:

K PIN 4400-10M411 10000 ppm
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CERTIFICATE OF ANALYSIS

P/N 4400-10M411
P/N S4400-10M411

Single-Element Potassium Standard
K i 1% HNO;
10,000 + 30 ug'mlL

Lot# 07B036

Miaterial Source: Porassium Nimate (KNG
Source Purity: 99.999%;
Specific Gravity: 1.019 @ 21 °C

This standard solution was prepared using high-purity salt. sub-boiled distilled nitric acid and 18-megachm
deionized water. The starting material was weighed to five significant figures and diluted in volumetric
glassware calibrated to five significant figures.

The standard solution concentration was certified by ICP against the National Institute of Standards and
Technology™s SRM 3141, Trace impuritics of the siendard solution at 1500ug/mi. were analyzed by ICP-
MS.

pph DL ppb DL b DL ppb DL ppb DL

Al G639 .1 Cu (.16 [ Ph ND G K X e THOND 0.1
Sh G354 [ Dy ND i f Pr ND [ Th ND 0.1
As ND & Er NI .1 Re ND G T ND G.1
Ba 614 181 Fu ND ®i ND i Sn 47 S
Be ND [ Gd ND i1 b 93 6.1 i ND 4.1
Bi N[ 0.1 a ND Gt Ru ND G W ND 0.1
B ND 74 Ge ND S ND 0. LI NG ¥
Br ND i Au ND 6.4 Se ND £ ¥oOND i
CF ND Gt H N3 .1 St 56 26 ¥h ND .
Ca %2 7 Ho ND 4] Ag ND (e Y o OND (3.1
e ND i NG G2 Os WD [$ Ma ¥ i Zn 29 i
Tz ND fr N i P KD b1 b Zr WD .}
[E i Fe NI k] P P8 4 Ta ND

T ND 3. La NB G.t Pt ND a1 Te ND

XeMajor Element  INT=Interference from Major Element  ND=Not Detected  DL=Detection Limit

Accuracy and siabiilty are guaranteed © within plus or minus 9.3% of the certified value for 18 months
after the date of shipment. The soiution should be Kept tightly capped and stored ander normal laboratory
cenditions. See attached MSDS for proper handling information.

b

or =31 20 638 03 97 in Furope.

For questions or commaenis nlesss ¢
bl
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Date: iy _?
%f !:{’95‘"
METALS STANDARD DOCUMENTATION

Standard: ICP MRL Working Stock Solu ME &: 0801007
Date Received/Prepped:  1/11/2008 By: Wbh
Date Expirad: 71112008 Lot #:
Manufacturer: MWH-whh Certificate: v
Matrix: 5% HMNQ3 NIST SRM:
Amount: 100 ml Room temp. storage
Component Comment Conc. Unit:
Al 10mb MEG70GS020 / 100mi, 5 ppm
Sh 5 ppm
As 10 ppm
Ba 2 ppm
Be 0.1 ppm
Ba 5 ppm
Cd 0.5 ppm
Ca 106 ppm
Cr 1 ppm
Co S ppm
Cu 1 ppm
Fe 2 ppm
Pb 2 ppm
Li 10 ppm
Mg 0.2 ppm
Mn 2 ppm
Mo 2 ppm
Ni 100 ppm
K 10 ppm
Se 1 ppm
Ag 160 ppm
Na 2 ppm
T 0.2 ppm
v 10 ppm
Zn 0.1 ppm
Ti 2 ppm
Sr 1 ppm
8n 20 ppro
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MEOF 000

Expiry S9/18/2008

Certificate of Analysis

Part Number: 4400-060915RH01
Lot Number: 061162
Shelf Life: 12 months

MWH
Custom Standard
2% HNQ3 +fr HF

Concentrations in ug/mi + D.5%

Al 59 Pb 20 Zn 20
St 50 Li 1 Ti 20
Ag 100 Mg 100 Sr 10
Be. 20 Mn 2 Sn 200
Be 1 Mo 20

B 5¢ Ni 20
Cd 8 K 1000
Ca 1000 Se 100

Cr 10 Ag 10
Co 50 Na 1000
Cu 10 Th 100

Fe 20 v 2

This standard solution was prepared using high-purty starting materials, high-purity acid (if
regquired) and 18-megachm de-icnized water, The starting materials were weighed to five
signdicant figures and diluted in volumetric glassware calibrated to five significant figures.

- Starting.materials wers. analyzed.at 1000ughnl. by ICP-MS. for Srate-impurition: -« Fhe- standarg o
solution concentrations were certified instrumentaily against the National Institute of Standards
and Technology's SRM 3100 series, NIST approved second source andior gravimetrically

Accuracy and stability are guaranteed to within plus or minus 0.5% of the certified value for the
stated shelf fe from the date of shipment. The solution should be kept tightly capped and sfored
under no al laboratory conditions. See attached MSDS for proper handling information.

For guzstions or commaents please cafl 1-800-878-7654 in tha USA +31 20838 05 47 in Europe
or visit our web-site at www _cpiinternational.cam.
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intial By

Date: Wy

METALS STANDARD DOCUMENTATION
Standard: Interference Check Standard (ICBA) ME #: 0712003
Date Received/Prepped: 12/1/2007 By: STE
Date Expired: 8/1/2008 Lot #:
Manufacturer: MWH.STE Certificate:
Matrix: 5% HNO3 MIST SRM:
Amount; 500 mi Room temp. storage
Component Conunent Cong, Unit:
Al PiN 44G0-iINTA1-800 250 ppm
Ca 25 mL in 500 mL 250 ppm
Fe 100 ppm
Mg 250 ppm
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Intial; sy

Date: o O

METALS STANDARD DOCUMENTATION

Standard: interference Check Standard {ICSAB ME #: 0712004
Date ReceivediPrepped: 12/1/2007 By: STE
Date Expired: 8/1/2008 Lot#
Manufacturer: MWH-STE Certificate;
Matrix: 5% HNO3Z NIST SRM:
Amount: 500 miL Reom temp. storage
Component Comment Ceonc. Unit:
Al PIN 4400-INTAT-500 (25 mb) 250 ppm
Ca /N 4400-INTB1-100 (2.5 mL) 250 pprn
Fe 100 ppm
Mg 250 ppm
Ag 0.5 ppm
Ba 0.25 ppm
Be 0.25 ppm
Cd 0.5 ppm
Co 0.25 ppm
Cr 0.25 ppm
Cu 0.25 ppm
Mn 0.25 ppm
Ni 0.5 ppm
Pb 0.5 ppm
v 0.25 ppm
Zn 4.5 ppm
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intiat: Y }‘
Date: _ ; } ';.ﬁjT

METALS STANDARD DOCUMENTATION

Standard: P COVIMOY Stock Standarg ME #: 0810008
Date Received/Prepped: 10/17/2008 By: wiH
Uate Expirad: 4/10/2008 Lot #: g8jpsa
Manufacturer: CHy Certificate: v

R atrix: 5% HNOZ =y F NIST SRM: Varius
Amount: 100 ml x 10 Storage: Room Temp
Component Comment Cone. Unit:
Ag 20 ppm
A 100 ppm
As 160 ppm
B 50 ppm
Ba 100 ppm
bE 40 ppm
Ca 1000 ppm
Cd 50 ppm
Co 100 pom
Cr 100 pprn
Cu 100 ppm
Fe 100 ppm
K 1006 ppm
Mg 1000 pprm
Mn 100 ppm
Mo 100 ppm
Na 1000 pom
Ni 108 ppm
Ph 100 ppm
Sk 100 ppm
Se 00 ppm
Tt 100 pom
WV 100 ppm
Zn 106 ppm
Sr 20 ppm
8n 20 ppm
Ti 20 pom
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Expiry: 412008

Certificate of Analysis

Meob]e =5
Part Number:  4400-061003RHg1 5/

Lot Number: 06J053

Sheif Lifa: 18 months

MWH

Custom Muiti
5% HNO3 + tr HF

Concentrations in ugiml £ 0.5%

Ag 20 K 1000 Sr 20
Al 100 Mg 1008 Sn 20
As 100 Mn 100 Ti 20
B 50 Ma 100

Ba 100 Na 1000

Be 44 Ni 100

Ca 1000 Pp 100

Cy 50 Sb 100

Co 106 Se 100

Cr 100 T 100

Cu 150 v 150

Fe 100 Zn 100

This standard solution was Prepared using high-peerity Starting materialg, high-purity acid (if
fequiredy ang 18-megachm de-icrized water. The starting materiaty ware weighed 1o five
sigmificant figures and dituted in volurnetric Glassware vafibrated o five significant figures.

Starting materials were analyred at H00ugimL by far trace impurities.  The stardard

solution cohcenirations ware certifiad nstrumentatly agals
and Technology's SRM.3100 series. NISPapproved soons,

; 1 nsm g&w of.. Pt st
f gravimetrically.

Accuracy and stability are guaranteed to within piyg or munus 0.8% of the certified valve for the
stated sheff life from the date of shipment. The SGiution shouid be Kept tightly cappeg and stored
under normai izboratory condttions. See attachad MS0S for oroper handﬁng infarmation.

For questions or SOMmMents please cail 1-800-878-7654 in the USA, +31 20 838 05 97 in Europe
of visit our web-site at www.cplinternational com.
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fritial: i r_gﬁ
Data: efuln i

METALS STANDARD DOCUMENTATION

Standard: ICP 1 PPM CHECK ME #: 0801010
Date Received/Prepped 1/11/2008 By: Wbh
Date Expired: 7/11/2008 Lot #: VARIOUS
Manufacturer: MWH-wbh Certificate:
Matrix: 5% HNO3 NIST SRM:
Amount: 500 mi. Storage: Room Tem
Component Comment Conc. Unit:
Ag 5mL ME(0708011 /500mL 1 mgiL
Al T mgil
B 1 mg/l
Ba 1 mg/L
K 10 mg/L
Na 1 mg/l
Si 1 mg/L
As smi MEQ708012 /500mi. 1 mg/L
Be 1 mg/h
Ca 1 mg/l
Cd 1 mg/l
Co 1 mg/l
Cr 1 mgi.
Cu i mg/t
Fe 1 mg/L
Li 1 mg/i.
Mg 1 mgfl
Mn 1 mg/l.
Mo 1 mgil.
Ni 1 mgiL
b 1 mgil
Sb 1 mg/.
Se 1 mg/L
Sr T mgi
LI 1 mg/L
4 Tl
A4 1 mg/l
Zn 1 mg/il
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Indial: k3
Date: gt T
METALS STANDARD DOCUMENTATION Lot
A At
Standard: QC Check Standard 7 ME #: omﬁﬁ“
Date Recelved/Prepped: B8/27/2007 By:STE
DGate Expired: 8312007 Lot #: 0744381
Manufacturer: Crescent Chemical Co. inc. Certificate:
Matrix: 5% HNO3 NIST SRM:
Amount; 100 Storage: Room Temp.
Component Comnlent Conc. Unit:
Ag Catalog No: QC-007 .1 100 ug/mil.
Al 100 ug/mL
a 100 ugimb
Ba 100 ug/mb
K 1000 +/- Sug/mb
Na 100 ug/ml
Si 50 ug/mL
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Laboratory Report - Certificate of Analysis
Environmental Multielement Standard
QC Check Standard 7
CATALOG NO: QC-807.1
CONTENTS: See Below
MATRIX: 5% HNOvu. F LOT NO.: 0744381
This solution is intended for use as a calibration standard for plasma emission
spectrascopy (ICP or DCP). It is a multielement solution, that was prepared

gravimetrically to contain the elements/concentrations shown below.

In order to verify the concentration, the final solution was checked against NIST SRMS:
3101a, 3104a, 3107, 3141a, 3150, 3151, and 3152a,

Concentrations are given in ug/ml unless noted otherwise.

Ag 100 Al 100 B 100 Ba 100 K 1,000+5

Na 106 S 508
Crescent Chemical Co. Ine.

T
e Ty el dnda EXPIRES: August 2008
QA Manager

CRESCENT CHEMICAL CG, INC., waives all responsibility for any damages resulting
from the usage and/or implementation of the products/data described herein.,

Crescent Chemical Co, nc., 2 Oval Drive, Islandia, NY 11749

{3167 348-0333 - Fax (516} 348-0913



Intial: CSK
Date: 05/05/08

METALS STANDARD DOCUMENTATION

Standard: ICP LINEARITY CHECK ME #: 0805001
Date Received/Prepped: 5/5/2008 By: CSK
Date Expired: 11/5/2008 Lot #: VARIOUS
Manufacturer: MWH-STE Certificate:

Matrix: 5% HNO3 NIST SRM:

Amount: 504ML Storage: Room Temp
Component Comment Conc. Unit;

CA 15.0ML MEGT702082/500ML 360 ppm

K 15.0ML MEQ702005/500ML 300 ppm

MG 10.0ML MED702004/50CML 200 ppm

NA 15.0ML MEQ702003/500ML 360 ppm

FE 5.0ML MECT701008/500ML 100 ppm
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Intial:
Date:

METALS STANDARD DOCUMENTATION

Standard: FE 1006Cppm Stock Sid ME # 701008
Date Received/Prepped: 1/26/2007 By: WBH

Date Expired: 7/19/2008 Lot #: 061143
Manufacturer: CPI Certificate:

Matrix: 4% HNGO3 NIST SRM: 3126a
Amount: 106 mL Storage: Room Temp
Component Comment Conc. Unit:

Fe PN4400-10M261 16600 PPM
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EUROPE
20 Box 2734 +31 2083805 97

CERTIFICATE OF ANALYSIS

P/N 4400-10M261
P/N $4400-10M261

Single-Element Iron Standard
Fe in 4% HNO;
10,000 £ 30 pg/mL

Lot# 061143

Material Source: Iron Metal
Seurce Purity: 99.999%
Specific Gravity: 1.062 @ 21°C

This standard solution was prepared using high-purity metal, sub-boiled distilled nitric acid and 18-
megaohm deionized water. The starting material was weighed to five significant figures and diluted in
volumetric glassware calibrated to five significant figures.

The standard solution concentration was certified by ICP against the National Institute of Standards and
Technology’s SRM 3126a.  Trace impurities of the standard solution at 1000 ug/mL were analyzed by

ICP-MS.

ppb DL pob DL pob DL ppb DL b DL
Al INT 4.1 Cu 64 0.1 b ND 0.1 K ND 70 T 618 0.1
Sk 0.38 0.1 Dy ND G} Li ND 0.4 Pr ND 4.1 Th ND 4.1
As ND & Er NI il ty ND i Re ND 8.1 Tm ND iG]
Ba ND G4 Eu WD 3.} Mg 13 432 Rh ND [N Sn 487 4.
Be ND .1 Gd NI .1 Mn INT i Rb ND 4.3 Ti G621 4.1
8i ND 1 Ga 941 [N Hg ND 4.2 Ru ND 6.1 W43 0.1
B ND 4 Ge INT 4.1 Mo 4.9 G.1 S ND 4.1 3 KB 41
Br ND HY Au WD 1 Nd ND 0. 5S¢ ND & VoOND i
Cd ND HA Hf ND G.1 Nt 93 il St INT g Yh ND 0.1
Ca i3 7 He WND 0.1 Nb ND [ Ag ND .1 Y o OND i}
Ce ND (i8] i (.34 82 s KD 4. Na ¥ H Zn %8 2
Cs .34 a1 Ir  ND 0.1 Pd OND 0.1 Sr ND 4.1 Zr  ND &3
Cr 33 i Fa X 3G P28 i3 Ta ND G.1
Co 12 4.1 La ND G Pt ND R Te ND [N

INT=interference from Major Element  ND=Nor Detected X=Major Element DL=Detection Limit

Accuracy and stability are guaranteed to within plus or minus 3.3% of tHe certified value for 18 months
after the date of shipment. The solution should be kept ightly capped and stored under normal laboratory
conditions, See attached MSDS for proper handling information.

For questions or comments please call 1-800-878-7654 in the USA or +21 20 618 65 97 in Furope.
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Intiai: o B

Date: V. eh
7T

METALS STANDARD DOCUMENTATION

Standard: Potassium 10000ppm Stock Std ME #: 0702008
Date Received/Prepped: 2/20/2007 By: WBH
Date Expired: 8/16/2008 Lot #: 078056
Manufacturer: CP Certificate: Y
Matrix: 1% HNO3 NIST SRM: 3141
Amount: 250 mi Room temp. storage
Component Comment Cone. Unit:

K PiN 44C0-10M411 10000 ppm
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CERTIFICATE OF ANALYSIS

P/N 4400-10M411
P/N S4400-10M411

Single-Element Potassium Standard
Xin 1% fNOs
10,660 = 30 ug'mL

Lot# 07B056

Muterial Source: Potassium Nitrate (KNG
Seurce Purity: 99,9964

Specific Gravity: 1.019 @ 2i °C

distiiiad nitric acid and | §- -megachm

This standard solution was prepared using high-purity salt, sub-bo
i ant figures and diluted i volumerric

80
deionized water. The swarting material was weighed 1o five sig
lassware calibrated to five significant fig gures.

UG Ea

“he standard solation concentration was certified ov ICP against the Nationai [nstitute of Standards and

Technelogy's SRM 3141, Trace impurities of wie swndard solution at 1000ug/mi. were analvzed by [CP-

bk pb BL ppb DL b BL ppb DL

Al Gl Cua 2is 1 Ph ND G4 KX 76 TIOND

Sk [ Dy ND LioN G4 Pr NL G ThOND 3.3
As & gr omO 4. fu NI i Re ND G Tm ND

Ba 4l4 G Euo ND Gz Rh NI B s 17 Gl
Be ND Gd ND ! o 9.8 TrOND [
B NE i Ga ND #i N Bz Ru ND £ W ND [
BoOND 4 Ge ND 3 Mo WD 4.1 Smo ND 5] UOND G
Br ND 10 Yy ND Ng o OND i S¢ ND & ©OND i
C8ND .1 HE O OND Ni 4 3.3 51 3 R Vi OND

a 82 7 Ho ND a1 NpoND i g ND G Y OND

e : NIy 2 Os ND 31 Nao 1y i Zn 28

[ r N 1} PgOND G Sr 8 Zr WD Gl
Cr Fe ND i 2 13 i Ta ND 31

o 31 o ND Gl ProoxD (. Te WD y

o D T T Y e . S P o TR
X#Major Element  INT=Interference fom Major Blement

plus or min
te of shipment. The sclution should be epr tigh ti
conditions. See attached MSDS for proper aanching | x{:sorm‘.uzon.

nd swabiiity are guarznreed to within »
H
1
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intia: K&

Date: - 4 e

METALS STANDARD DOCUMENTATION

Standard: Magnessium 1CC00ppm Stock Std ME #: 0702004
Date Received/Prepped: 2/20/2007 By: WBH
Date Expired: 8/16/2008 Lot #: 47B058
Manufacturer: CP Certificate: Y
Matrix: 4% HNQO3 NIST SRM: 3131
Amount: 250 mbL Room temp. storage
Component Comment Conc. Unit:
Mg PN 4400-10M311 1000C ppm
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EUROPE

B0 Box 3704 <3

CERTIFICATE OF ANALYSIS

P/N 4400-10M311
P/N S4400-10M311

Single-Element Magnesium Standard
Mg in 4% HNO;
10000 = 30 ug/mL

Lot# 07B058

Material Source: Magnesium Metal
Source Purity: 99.99%;
Specitic Gravity: 1.036 @ 21 °C

This standard solution was prepared using high-purity metal, sub-boiled distilied nitric acid and §-
megaohm deionized water. The starting material was weighed to five significant figures and diluted in
volumetric glassware calibrated 1o five significant figures.

The standard solution concentration was certified by ICP against the National Institute of Standards and
Technology's SRM 3131, Trace impurities of the standard solation at 1000 ug/mbL were analyzed by iCP-
MS.

ppb DL opb DL ppb DL ph DL ppb DL

Al 28 0.4 Ca is G P77 i Ko NGy 7 EE TR A 0.1
G Dy ND 01 L ND 54 Pro 2R B T ND
& g ND [ [T i Re ™D 18 n
g N [ Mg X Bz R NI
Be N Gd o 623 G M 198 i R ~ND
B =D H Ga 418 01 He ND 52 Ru MO
BOND 4 Ge ND it Mo MO B S ND
Br N G A NP i1 Mg b {1 Se
d oND I Hi N 41 Nid 3 i
Ca ND 7 Moo ND [$ 8] [E S 13 Ag
Te 2 G2 s ND Mg 72
s WD ¥ ND 3.3 Fado NI sy
7 N3 H Fe G o ) Ta NI
o WD 301 La O i 3 Te  wNDy

X=Major Element  INT=interference from Major Element  ND=Not Dretecred

e,
oyl
I
(2]
i

Accuracy and swabllity are guarantesd w within plus or minus 0.3% of th

atler the date of shipment. The solution should be kept ughtly capped and stored unde

[

conditions. See attached MSDS for proper handling information,

v

Far questions or comments please call 1-800-878-7654 in the USA or +31 20 832 05 97 i Eurc

=
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Intial: v
Date: Ry el

METALS STANDARD DOCUMENTATION

Standard: Sodium 10000ppm Stock Sid ME #: 0702003
Date Received/Prepped: 2/20/2007 By: WBH
Date Expired: 8/16/2008 Lot #: G7B0S7
Manufacturer: CPl Certificate: Y
Matrix; 1% HNQO3 NIST SRM: 3152a
Amount: 250 mb Room temp. storage
Component Comment Conc. Unit:
Na PN 440C-10M521 1000C pom
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A0S Arsierdan

CERTIFICATE OF ANALYSIS

P/N 4400-10M521 170702797

P/N S4400-10M521
Single-Element Sodium Standard
Nain 1% HNO;

10,600 £ 30 ug/mL

Lot# 07B037

Material Source: Sodium Nirate {NaNO.)
Source Purity: 99,999
Specific Gravity: 1.053 @ 21 °C

This standard solution was prepared using high-purity salt, sub-boiled distilled nitric acid and 18-megachm
deionized water, The starting material was weighed to five significant figures and difuted in volumetric
glassware calibrated to five significant figures.

The standard solution s.oncemratzon was certified by ICP against the National Institute of Standards and
Technology’s SRM 3157a. Trace | impurities of the siandard solution at 1000pg/ml. were analyzed by ICP-

MS.

gpb DL aph DL ppk  BL opb DL ppb DL
Al 15 a1 Cu o .48 a1 Ph ND G K NI 70 Th wD G
Sb ND G Oy ND Ll Li ND 44 Pro ND i1 Th ND .1
As ND & Er ND G Lu ND I Re XD e Tm ND
Ba .13 4.1 fu ND [ Mg 23 4.2 Rh ND i1 Sno ND 31
Be N E GdONG 61 Mn ND } kb ND a1 i ND
B: ND 6.5 Ga ND G Hg ~ND 32 Ru ND o WooOND G
B ND 4 Ge ND 01 Moo N[ 0.1 Sm ND Gt UooOND 51
Br ND 1o Au ND 1 Nd ND i Se ND 8 YVoOND i
Cd ND (.1 Hi ND 3.1 NioDg g1 St 30 g Ye WD 3
Ca 26 7 Ho ND Nb ND i \z ND G YD i
Ce > [S1 NI ONDY i Ma X i Zn 24 z
CyoND o PoOND o ND 0. S 31 Zr ND
T ND i fe  ND P { Ta ND ]
Coo ND G fa N G Pr  ND Te ND i
X=Major Element  INT=Interference from Ma gjor Element  ND#Not Detected DL=Derection Limit

Accuracy and stability are guaranteed to within plus or minus 0.3% of the certified value for 18 months
after the cate of shipment. The solution should he | Kept tightly capped and stored under normal laboratery
conditions. See attached MSDS for proper handling information.

Hy oy ne oy Sya o
2U 63RO G

For questions or comments please call {-800.879-7654 | i

152

peak A perrosmance Accuspreg 70097 MOD AusPhase™
f:‘:’::??i& HEFER SR T F AT Ay S g}h@'ﬁ'ﬁ.?ﬁfﬁ ;’ggﬁffﬁggg ;m ;??g}g@;ﬁq

na Fiews Dadien m;..%w ratum



intial: w7

Date: ?2@ '*E

METALS STANDARD DOCUMENTATION

Standard: Calcium 10060ppm Stock Std ME #: 0702002
Date Received/Prepped: 2/20/2007 By: WBH
Date Expired: 8/16/2008 Lot #: 07B0E65
Manufacturer: CPi Certificate; Y
Matrix: 4% HNO3 NiST SRM: 310%a
Amount: 250 mi Rocem temp. storage
Component Comment Cong. Unit:
Ca P/N 4400-10M81 10000 ppm
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CERTIFICATE OF ANALYSIS

P/N 4400-10M91 4 ?{_‘; ?/5) 2 éoz\
P/N S4400-10M91 |

single-Element Calcium Standard
Ca in 4% HNO;
10,000 = 30 ug/mL

Material Source: Calcium Carbonate (CaCOs)
ource Purity: 99.997%
Specific Gravity: 1.035 @ 21 °C

oo

This standard solution was prepared using high-purity salt, sub-boiled distilied nitric acid and 18-megaohm
deionized water. The starting material was weighed to five significant figures and diluted in volumetric
glassware calibrated to five significant figures.

The standard solution concentration was certified b\/ {CP against the National Instinute of Standards and
Technology’s SRM 3109, Trace impuritizs of *he standard solution at 1000 ug/mL were analvzed by
HCP-MS.

pph DL ppb opb DL ppb DL
Al 7 a1 Cu 1.7 K ND 70 Tio627 B
Sh ND o Dy ND Pro NI ND
15 ND 5 Er NI Re WD Ny
Bz i8 Bu ND Rh ND ShND G
Be ND Gd NI Rb ND 0.1 THOND a4
81 ND 0.1 Ga NOD Ru ND ! WoOND i
B oi= E Ge WD Smo ND AN L ND (M
Br ND i Aa ND Se  NE & ¥oOND I
Cd ND HE NI Si47 % Yh o OND
Ca X 7 Heo NI g NI i Y NI i
O ND2 [ ! 27 Nz s 2
{omD e it ND his 31
v ND @ fa =0
Co NT HE La Te WD

erference from Major Element ND=None Detectied  X=Major Ele Di=Detection Limi

Accuracy and stabifity are guaranteed 1o within plus or minus §.3% of the cc-m'za »aiae for zS months
zfter the date of 5thmm§ The solution should be kept tightly capped and sitored under
conditions. See a & MSIDIS for proper handiing information.
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