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Definitions/Glossary

Client: Environmental Standards Inc. TestAmerica Job ID: 490-164382-1
Project/Site: CUF_BS 20181205 1A

Qualifiers

HPLCI/IC

Qualifier Qualifier Description

E Result exceeded calibration range.

F1 MS and/or MSD Recovery is outside acceptance limits.

Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

F2 MS/MSD RPD exceeds control limits

Metals

Qualifier Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not
applicable.

B Compound was found in the blank and sample.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

o Listed under the "D" column to designate that the result is reported on a dry weight basis

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Job Narrative
490-164382-1

Comments
No additional comments.

Receipt
The samples were received on 12/5/2018 6:48 PM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperatures of the 2 coolers at receipt time were 5.0° C and 5.2° C.

HPLCI/IC

Method(s) 9056, 9056A: Due to the high concentration of Chloride, the matrix spike (MS) for analytical batch 490-561972 could not be
evaluated for accuracy and precision. The associated laboratory control sample / laboratory control sample duplicate (LCS/LCSD) met
acceptance criteria.

Method(s) 9056, 9056A: The matrix spike duplicate(MSD) results for 490-561972 exceeded the calibration curve limit for chloride.
(490-164286-L-1 MSD)

Method(s) 9056A: The method blank for analytical batch 490-561972 contained Chloride and Sulfate above the method detection limit.
This target analyte concentration was less than half the reporting limit (1/2RL); therefore, re-extraction and re-analysis of samples was not
performed.

Method(s) 9056A: The method blank for analytical batch 490-561972 contained Chloride, Fluoride and Sulfate above the method
detection limit. This target analyte concentration was less than half the reporting limit (1/2RL); therefore, re-extraction and re-analysis
of samples was not performed.

Method(s) 9056A: The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 490-563566 and analytical batch
490-563662 were outside control limits. Sample matrix interference and/or non-homogeneity are suspected because the associated
laboratory control sample (LCS) recovery was within acceptance limits.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Metals
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Organic Prep
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

Detection Summary

TestAmerica Job ID: 490-164382-1

Lab Sample ID: 490-164382-1

Client Sample ID: CUF-BS-FB12-20181205

This Detection Summary does not include radiochemical test results.
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Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Chloride 0.296 JB 1.00 0.200 mg/L 1 9056A Total/NA
Calcium 0.124 J 0.500 0.116 mg/L 1 EPA 6020A Total
Recoverable
Chromium 0.00153 J 0.00200  0.000631 mg/L 1 EPA 6020A Total
Recoverable
Lead 0.000121 J 0.00100 0.0000940 mg/L 1 EPA 6020A Total
Recoverable
Vanadium 0.000974 J 0.00100  0.000899 mg/L 1 EPA 6020A Total
Recoverable
Zinc 0.00280 J 0.00500 0.00242 mg/L 1 EPA 6020A Total
| Recoverable
Client Sample ID: CUF-BS-BG10-0.0/0.5-20181205 Lab Sample ID: 490-164382-2
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Fluoride 3.08 F1F2 1.32 1.05 mg/Kg 1 % 9056A Soluble
Sulfate 10.6 JF1F2 13.2 7.90 mg/Kg 1 % 9056A Soluble
Antimony 0.590 0.254 0.0787 mg/Kg 1 % EPA6020A Total/NA
Arsenic 15.4 0.127 0.0330 mg/Kg 1 % EPA 6020A Total/NA
Barium 72.0 1.27 0.0723 mg/Kg 1 % EPA 6020A Total/NA
Beryllium 0.728 0.127 0.00952 mg/Kg 1 % EPA 6020A Total/NA
Boron 3.74 J 10.2 0.968 mg/Kg 1 % EPA6020A Total/NA
Cadmium 0.226 0.127 0.0216 mg/Kg 1 % EPA6020A Total/NA
Calcium 7730 63.5 11.4 mg/Kg 1 % EPA6020A Total/NA
Chromium 26.6 0.254 0.0838 mg/Kg 1 % EPA6020A Total/NA
Cobalt 14.2 0.0635 0.0105 mg/Kg 1 % EPA6020A Total/NA
Copper 15.3 0.254 0.143 mg/Kg 1 % EPA6020A Total/NA
Lead 21.6 0.127 0.0444 mg/Kg 1 3 EPA6020A Total/NA
Lithium 6.67 0.635 0.350 mg/Kg 1 3 EPA6020A Total/NA
Molybdenum 3.20 0.635 0.0787 mg/Kg 1 3 EPA6020A Total/NA
Nickel 183 B 0.127 0.0774 mg/Kg 1 % EPA6020A Total/NA
Selenium 0.632 J 0.635 0.0762 mg/Kg 1 % EPA6020A Total/NA
Silver 0.0404 J 0.127 0.0178 mg/Kg 1 % EPA6020A Total/NA
Thallium 0.237 0.127 0.0165 mg/Kg 1 % EPA6020A Total/NA
Vanadium 40.8 0.127 0.0774 mg/Kg 1 % EPA 6020A Total/NA
Zinc 50.0 B 0.635 0.424 mg/Kg 1 % EPA6020A Total/NA
Mercury 0.0342 J 0.0411 0.0178 mg/Kg 1 % EPA7471B Total/NA
Analyte Result Qualifier RL RL Unit Dil Fac D Method Prep Type
pH 8.2 0.1 0.1 SU 1 9045D Soluble
Client Sample ID: CUF-BS-BG10-1.0/3.0-20181205 Lab Sample ID: 490-164382-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Sulfate 51.3 125 7.48 mg/Kg 1 % 9056A Soluble
Antimony 0.397 0.260 0.0807 mg/Kg 1 % EPA6020A Total/NA
Arsenic 12.3 0.130 0.0338 mg/Kg 1 % EPA6020A Total/NA
Barium 92,5 1.30 0.0742 mg/Kg 1 % EPA6020A Total/NA
Beryllium 0.498 0.130 0.00976 mg/Kg 1 % EPA6020A Total/NA
Boron 234 J 10.4 0.993 mg/Kg 1 % EPA6020A Total/NA
Cadmium 0.216 0.130 0.0221 mg/Kg 1 3 EPA6020A Total/NA
Calcium 1690 65.1 11.6 mg/Kg 1 3 EPA6020A Total/NA
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Detection Summary

Client: Environmental Standards Inc. TestAmerica Job ID: 490-164382-1
Project/Site: CUF_BS 20181205 1A

Client Sample ID: CUF-BS-BG10-1.0/3.0-20181205 (Continued) Lab Sample ID: 490-164382-3
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Chromium 20.8 0.260 0.0859 mg/Kg 1 ¥ EPA 6020A Total/NA
Cobalt 13.8 0.0651 0.0108 mg/Kg 1 3 EPA6020A Total/NA
Copper 16.9 0.260 0.147 mg/Kg 1 3 EPA6020A Total/NA
Lead 15.3 0.130 0.0455 mg/Kg 1 3 EPA6020A Total/NA
Lithium 9.59 0.651 0.359 mg/Kg 1 % EPA6020A Total/NA
Molybdenum 1.87 0.651 0.0807 mg/Kg 1 % EPA6020A Total/NA
Nickel 172 B 0.130 0.0794 mg/Kg 1 % EPA6020A Total/NA
Selenium 0.374 J 0.651 0.0781 mg/Kg 1 % EPA6020A Total/NA
Silver 0.0380 J 0.130 0.0182 mg/Kg 1 % EPA6020A Total/NA
Thallium 0.249 0.130 0.0169 mg/Kg 1 % EPA6020A Total/NA
Vanadium 44.2 0.130 0.0794 mg/Kg 1 % EPA6020A Total/NA
Zinc 456 B 0.651 0.435 mg/Kg 1 % EPA6020A Total/NA
Mercury 0.0453 0.0386 0.0167 mg/Kg 1 % EPA7471B Total/NA
Analyte Result Qualifier RL RL Unit Dil Fac D Method Prep Type
pH 6.4 0.1 0.1 SU 1 9045D Soluble

Client Sample ID: CUF-BS-DUP02-20181205 Lab Sample ID: 490-164382-4
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Fluoride 3.06 1.30 1.04 mg/Kg 1 % 9056A Soluble
Sulfate 10.1 J 13.0 7.79 mg/Kg 1 % 9056A Soluble
Antimony 0.576 0.252 0.0782 mg/Kg 1 % EPA6020A Total/NA
Arsenic 15.4 0.126 0.0328 mg/Kg 1 % EPA6020A Total/NA
Barium 65.8 1.26 0.0719 mg/Kg 1 % EPA6020A Total/NA
Beryllium 0.666 0.126 0.00947 mg/Kg 1 % EPA6020A Total/NA
Boron 347 J 10.1 0.963 mg/Kg 1 3 EPA6020A Total/NA
Cadmium 0.161 0.126 0.0215 mg/Kg 1 3 EPA6020A Total/NA
Calcium 10400 63.1 11.3 mg/Kg 1 3 EPA6020A Total/NA
Chromium 37.6 0.252 0.0833 mg/Kg 1 % EPA6020A Total/NA
Cobalt 13.8 0.0631 0.0105 mg/Kg 1 % EPA6020A Total/NA
Copper 14.7 0.252 0.143 mg/Kg 1 % EPA6020A Total/NA
Lead 21.4 0.126 0.0442 mg/Kg 1 % EPA6020A Total/NA
Lithium 6.17 0.631 0.348 mg/Kg 1 % EPA6020A Total/NA
Molybdenum 2.4 0.631 0.0782 mg/Kg 1 % EPA6020A Total/NA
Nickel 189 B 0.126 0.0770 mg/Kg 1 % EPA6020A Total/NA
Selenium 0.492 J 0.631 0.0757 mg/Kg 1 % EPA6020A Total/NA
Silver 0.0389 J 0.126 0.0177 mg/Kg 1 % EPA6020A Total/NA
Thallium 0.218 0.126 0.0164 mg/Kg 1 % EPA6020A Total/NA
Vanadium 45.9 0.126 0.0770 mg/Kg 1 % EPA6020A Total/NA
Zinc 56.5 B 0.631 0.422 mg/Kg 1 % EPA6020A Total/NA
Mercury 0.0376 J 0.0402 0.0174 mg/Kg 1 3 EPA7471B Total/NA
Analyte Result Qualifier RL RL Unit Dil Fac D Method Prep Type
pH 8.1 0.1 0.1 SU 1 9045D Soluble
Client Sample ID: CUF-BS-BG10-5.6/7.6-20181205 Lab Sample ID: 490-164382-5
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Sulfate 349 124 7.45 mg/Kg 1 % 9056A Soluble
Antimony 0.486 0.257 0.0795 mg/Kg 1 3 EPA6020A Total/NA
Arsenic 20.4 0.128 0.0333 mg/Kg 1 3 EPA6020A Total/NA

This Detection Summary does not include radiochemical test results.
TestAmerica Nashville
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Detection Summary

Client: Environmental Standards Inc. TestAmerica Job ID: 490-164382-1
Project/Site: CUF_BS 20181205 1A

Client Sample ID: CUF-BS-BG10-5.6/7.6-20181205 (Continued) Lab Sample ID: 490-164382-5
Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type
Barium 82.4 1.28 0.0731 mg/Kg 1 ¥ EPA 6020A Total/NA
Beryllium 1.09 0.128 0.00962 mg/Kg 1 3 EPA6020A Total/NA
Boron 1.83 J 10.3 0.979 mg/Kg 1 3 EPA6020A Total/NA
Cadmium 0.229 0.128 0.0218 mg/Kg 1 % EPA6020A Total/NA
Calcium 1770 64.1 11.5 mg/Kg 1 % EPA6020A Total/NA
Chromium 26.5 0.257 0.0846 mg/Kg 1 % EPAG6020A Total/NA
Cobalt 18.2 0.0641 0.0106 mg/Kg 1 % EPA6020A Total/NA
Copper 12.8 0.257 0.145 mg/Kg 1 % EPA6020A Total/NA
Lead 18.1 0.128 0.0449 mg/Kg 1 % EPA6020A Total/NA
Lithium 6.10 0.641 0.354 mg/Kg 1 % EPA6020A Total/NA
Molybdenum 2.27 0.641 0.0795 mg/Kg 1 % EPA6020A Total/NA
Nickel 193 B 0.128 0.0782 mg/Kg 1 % EPA6020A Total/NA
Selenium 0.337 J 0.641 0.0770 mg/Kg 1 % EPA6020A Total/NA
Silver 0.0382 J 0.128 0.0180 mg/Kg 1 % EPA6020A Total/NA
Thallium 0.248 0.128 0.0167 mg/Kg 1 % EPA6020A Total/NA
Vanadium 491 0.128 0.0782 mg/Kg 1 % EPA6020A Total/NA
Zinc 404 B 0.641 0.428 mg/Kg 1 % EPA6020A Total/NA
Mercury 0.0266 J 0.0379 0.0164 mg/Kg 1 % EPA7471B Total/NA
Analyte Result Qualifier RL RL Unit Dil Fac D Method Prep Type
pH 5.9 0.1 0.1 SU 1 9045D Soluble

This Detection Summary does not include radiochemical test results.
TestAmerica Nashville
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

Client Sample Results

TestAmerica Job ID: 490-164382-1

Client Sample ID: CUF-BS-FB12-20181205

Date Collected: 12/05/18 08:45
Date Received: 12/05/18 18:48

Lab Sample ID: 490-164382-1
Matrix: Water

7Method: 9056A - Anions, lon Chromatography

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 0.296 JB 1.00 0.200 mg/L n 12/06/18 20:12 1
Fluoride ND 0.100 0.0100 mg/L 12/06/18 20:12 1
Sulfate ND 1.00 0.0300 mg/L 12/06/18 20:12 1
Method: EPA 6020A - Metals (ICP/MS) - Total Recoverable
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony ND 0.00200 0.00112 mg/L ~ 12/07/18 13:06 12/08/18 10:45 1
Arsenic ND 0.00100  0.000323 mg/L 12/07/18 13:06 12/08/18 10:45 1
Barium ND 0.0100  0.000373 mg/L 12/07/18 13:06 12/08/18 10:45 1
Beryllium ND 0.00100 0.0000570 mg/L 12/07/18 13:06 12/08/18 10:45 1
Boron ND 0.0800 0.0303 mg/L 12/07/18 13:06 12/08/18 10:45 1
Cadmium ND 0.00100  0.000125 mg/L 12/07/18 13:06 12/08/18 10:45 1
Calcium 0.124 J 0.500 0.116 mg/L 12/07/18 13:06 12/08/18 10:45 1
Chromium 0.00153 J 0.00200  0.000631 mg/L 12/07/18 13:06 12/08/18 10:45 1
Cobalt ND 0.000500 0.0000750 mg/L 12/07/18 13:06 12/08/18 10:45 1
Copper ND 0.00200 0.00130 mg/L 12/07/18 13:06 12/08/18 10:45 1
Lead 0.000121 J 0.00100 0.0000940 mg/L 12/07/18 13:06 12/08/18 10:45 1
Lithium ND 0.00500 0.00256 mg/L 12/07/18 13:06 12/08/18 10:45 1
Molybdenum ND 0.00500 0.000474 mg/L 12/07/18 13:06 12/08/18 10:45 1
Nickel ND 0.00100  0.000312 mg/L 12/07/18 13:06 12/08/18 10:45 1
Selenium ND 0.00500  0.000813 mg/L 12/07/18 13:06 12/08/18 10:45 1
Silver ND 0.00100  0.000121 mg/L 12/07/18 13:06 12/08/18 10:45 1
Thallium ND 0.00100 0.0000630 mg/L 12/07/18 13:06 12/08/18 10:45 1
Vanadium 0.000974 J 0.00100  0.000899 mg/L 12/07/18 13:06 12/08/18 10:45 1
Zinc 0.00280 J 0.00500 0.00242 mg/L 12/07/18 13:06 12/08/18 10:45 1
Method: EPA 7470A - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.000200 0.0000653 mg/L ~ 12/10/18 11:29 12/11/18 15:32 1
Client Sample ID: CUF-BS-BG10-0.0/0.5-20181205 Lab Sample ID: 490-164382-2
Date Collected: 12/05/18 10:46 Matrix: Solid
Date Received: 12/05/18 18:48 Percent Solids: 76.5
Method: 9056A - Anions, lon Chromatography - Soluble
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND F1F2 13.2 9.22 mg/Kg =3 12/14/18 01:31 1
Fluoride 3.08 F1F2 1.32 1.05 mg/Kg i 12/14/18 01:31 1
Sulfate 10.6 JF1F2 13.2 7.90 mg/Kg i 12/14/18 01:31 1
Method: EPA 6020A - Metals (ICP/MS)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.590 0.254 0.0787 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:32 1
Arsenic 15.4 0.127 0.0330 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:32 1
Barium 72.0 1.27 0.0723 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:32 1
Beryllium 0.728 0.127 0.00952 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Boron 3.74 J 10.2 0.968 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Cadmium 0.226 0.127 0.0216 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Calcium 7730 63.5 11.4 mg/Kg T 12/07/18 15:19  12/08/18 23:32 1
Chromium 26.6 0.254 0.0838 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

Client Sample Results

TestAmerica Job ID: 490-164382-1

Client Sample ID: CUF-BS-BG10-0.0/0.5-20181205

Date Collected: 12/05/18 10:46
Date Received: 12/05/18 18:48

Lab Sample ID: 490-164382-2
Matrix: Solid

Percent Solids: 76.5

Method: EPA 6020A - Metals (ICP/MS) (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Cobalt 14.2 0.0635 0.0105 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:32 1
Copper 15.3 0.254 0.143 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Lead 21.6 0.127 0.0444 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Lithium 6.67 0.635 0.350 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Molybdenum 3.20 0.635 0.0787 mg/Kg X 12/07/18 15:19 12/08/18 23:32 1
Nickel 18.3 B 0.127 0.0774 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:32 1
Selenium 0.632 J 0.635 0.0762 mg/Kg X 12/07/18 15:19 12/08/18 23:32 1
Silver 0.0404 J 0.127 0.0178 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:32 1
Thallium 0.237 0.127 0.0165 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Vanadium 40.8 0.127 0.0774 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Zinc 50.0 B 0.635 0.424 mg/Kg % 12/07/18 15:19  12/08/18 23:32 1
Method: EPA 7471B - Mercury (CVAA)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.0342 J 0.0411 0.0178 mg/Kg £ 12/10/18 13:28 12/12/18 13:40 1
General Chemistry - Soluble

Analyte Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac
pH 8.2 0.1 0.1 SU n 12/07/18 16:23 1
Client Sample ID: CUF-BS-BG10-1.0/3.0-20181205 Lab Sample ID: 490-164382-3
Date Collected: 12/05/18 10:30 Matrix: Solid
Date Received: 12/05/18 18:48 Percent Solids: 80.1
Method: 9056A - Anions, lon Chromatography - Soluble

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 12.5 8.73 mg/Kg e 12/14/18 02:20 1
Fluoride ND 1.25 0.998 mg/Kg S 12/14/18 02:20 1
Sulfate 51.3 12,5 7.48 mg/Kg X 12/14/18 02:20 1
Method: EPA 6020A - Metals (ICP/MS)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.397 0.260 0.0807 mg/Kg £ 12/07/18 15:19 12/08/18 23:36 1
Arsenic 12.3 0.130 0.0338 mg/Kg % 12/07/18 15:19 12/08/18 23:36 1
Barium 92.5 1.30 0.0742 mg/Kg % 12/07/18 15:19  12/08/18 23:36 1
Beryllium 0.498 0.130 0.00976 mg/Kg 3 12/07/18 15:19  12/08/18 23:36 1
Boron 234 J 10.4 0.993 mg/Kg i 12/07/18 15:19 12/08/18 23:36 1
Cadmium 0.216 0.130 0.0221 mg/Kg i 12/07/18 15:19 12/08/18 23:36 1
Calcium 1690 65.1 11.6 mg/Kg i 12/07/18 15:19  12/08/18 23:36 1
Chromium 20.8 0.260 0.0859 mg/Kg i 12/07/18 15:19 12/08/18 23:36 1
Cobalt 13.8 0.0651 0.0108 mg/Kg i 12/07/18 15:19 12/08/18 23:36 1
Copper 16.9 0.260 0.147 mg/Kg % 12/07/18 15:19  12/08/18 23:36 1
Lead 15.3 0.130 0.0455 mg/Kg % 12/07/18 15:19  12/08/18 23:36 1
Lithium 9.59 0.651 0.359 mg/Kg % 12/07/18 15:19  12/08/18 23:36 1
Molybdenum 1.87 0.651 0.0807 mg/Kg X 12/07/18 15:19 12/08/18 23:36 1
Nickel 17.2 B 0.130 0.0794 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:36 1
Selenium 0.374 J 0.651 0.0781 mg/Kg X 12/07/18 15:19 12/08/18 23:36 1
Silver 0.0380 J 0.130 0.0182 mg/Kg % 12/07/18 15:19  12/08/18 23:36 1
Thallium 0.249 0.130 0.0169 mg/Kg % 12/07/18 15:19  12/08/18 23:36 1
Vanadium 44.2 0.130 0.0794 mg/Kg % 12/07/18 15:19  12/08/18 23:36 1
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Client Sample Results

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Client Sample ID: CUF-BS-BG10-1.0/3.0-20181205
Date Collected: 12/05/18 10:30
Date Received: 12/05/18 18:48

Lab Sample ID: 490-164382-3
Matrix: Solid
Percent Solids: 80.1

Method: EPA 6020A - Metals (ICP/MS) (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Zinc 45.6 B 0.651 0.435 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:36 1
Method: EPA 7471B - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.0453 0.0386 0.0167 mg/Kg ¥ 12/10/18 13:28 12/12/18 13:41 1
General Chemistry - Soluble
Analyte Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac
pH 6.4 0.1 0.1 SU B 12/07/18 16:23 1
Client Sample ID: CUF-BS-DUP02-20181205 Lab Sample ID: 490-164382-4
Date Collected: 12/05/18 00:01 Matrix: Solid
Date Received: 12/05/18 18:48 Percent Solids: 76.9
Method: 9056A - Anions, lon Chromatography - Soluble
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 13.0 9.09 mg/Kg =3 12/14/18 02:37 1
Fluoride 3.06 1.30 1.04 mg/Kg 3 12/14/18 02:37 1
Sulfate 101 J 13.0 7.79 mg/Kg 3 12/14/18 02:37 1
Method: EPA 6020A - Metals (ICP/MS)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.576 0.252 0.0782 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:41 1
Arsenic 15.4 0.126 0.0328 mg/Kg 5 12/07/18 15:19  12/08/18 23:41 1
Barium 65.8 1.26 0.0719 mg/Kg 3 12/07/18 15:19  12/08/18 23:41 1
Beryllium 0.666 0.126 0.00947 mg/Kg T 12/07/18 15:19  12/08/18 23:41 1
Boron 3.47 J 101 0.963 mg/Kg T 12/07/18 15:19  12/08/18 23:41 1
Cadmium 0.161 0.126 0.0215 mg/Kg T 12/07/18 15:19  12/08/18 23:41 1
Calcium 10400 63.1 11.3 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:41 1
Chromium 37.6 0.252 0.0833 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:41 1
Cobalt 13.8 0.0631 0.0105 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:41 1
Copper 14.7 0.252 0.143 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:41 1
Lead 21.4 0.126 0.0442 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:41 1
Lithium 6.17 0.631 0.348 mg/Kg ¥ 12/07/18 15:19  12/08/18 23:41 1
Molybdenum 2.41 0.631 0.0782 mg/Kg 3 12/07/18 15:19  12/08/18 23:41 1
Nickel 189 B 0.126 0.0770 mg/Kg 3 12/07/18 15:19  12/08/18 23:41 1
Selenium 0.492 J 0.631 0.0757 mg/Kg 3 12/07/18 15:19  12/08/18 23:41 1
Silver 0.0389 J 0.126 0.0177 mg/Kg 3 12/07/18 15:19  12/08/18 23:41 1
Thallium 0.218 0.126 0.0164 mg/Kg 3 12/07/18 15:19  12/08/18 23:41 1
Vanadium 45.9 0.126 0.0770 mg/Kg 3 12/07/18 15:19  12/08/18 23:41 1
Zinc 56.5 B 0.631 0.422 mg/Kg % 12/07/18 15:19  12/08/18 23:41 1
Method: EPA 7471B - Mercury (CVAA)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.0376 J 0.0402 0.0174 mg/Kg i 12/10/18 13:28 12/12/18 13:42 1
General Chemistry - Soluble
Analyte Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac
pH 8.1 0.1 0.1 SU B 12/07/18 16:23 1

Page 12 of 797

TestAmerica Nashville



Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

Client Sample Results

TestAmerica Job ID: 490-164382-1

Client Sample ID: CUF-BS-BG10-5.6/7.6-20181205

Date Collected: 12/05/18 10:42
Date Received: 12/05/18 18:48

Lab Sample ID: 490-164382-5
Matrix: Solid
Percent Solids: 80.4

7Method: 9056A - Anions, lon Chromatography - Soluble

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 12.4 8.69 mg/Kg =3 12/14/18 02:54 1
Fluoride ND 1.24 0.993 mg/Kg kS 12/14/18 02:54 1
Sulfate 34.9 124 7.45 mg/Kg kS 12/14/18 02:54 1
Method: EPA 6020A - Metals (ICP/MS)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Antimony 0.486 0.257 0.0795 mg/Kg i 12/07/18 15:19 12/08/18 23:46 1
Arsenic 20.4 0.128 0.0333 mg/Kg i 12/07/18 15:19 12/08/18 23:46 1
Barium 82.4 1.28 0.0731 mg/Kg i 12/07/18 15:19 12/08/18 23:46 1
Beryllium 1.09 0.128 0.00962 mg/Kg % 12/07/18 15:19  12/08/18 23:46 1
Boron 1.83 J 10.3 0.979 mg/Kg % 12/07/18 15:19  12/08/18 23:46 1
Cadmium 0.229 0.128 0.0218 mg/Kg % 12/07/18 15:19  12/08/18 23:46 1
Calcium 1770 64.1 11.5 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:46 1
Chromium 26.5 0.257 0.0846 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:46 1
Cobalt 18.2 0.0641 0.0106 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:46 1
Copper 12.8 0.257 0.145 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:46 1
Lead 18.1 0.128 0.0449 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:46 1
Lithium 6.10 0.641 0.354 mg/Kg ¥ 12/07/18 15:19 12/08/18 23:46 1
Molybdenum 2.27 0.641 0.0795 mg/Kg 3 12/07/18 15:19  12/08/18 23:46 1
Nickel 19.3 B 0.128 0.0782 mg/Kg i 12/07/18 15:19 12/08/18 23:46 1
Selenium 0.337 J 0.641 0.0770 mg/Kg 3 12/07/18 15:19 12/08/18 23:46 1
Silver 0.0382 J 0.128 0.0180 mg/Kg i 12/07/18 15:19  12/08/18 23:46 1
Thallium 0.248 0.128 0.0167 mg/Kg i 12/07/18 15:19  12/08/18 23:46 1
Vanadium 49.1 0.128 0.0782 mg/Kg i 12/07/18 15:19 12/08/18 23:46 1
Zinc 404 B 0.641 0.428 mg/Kg % 12/07/18 15:19 12/08/18 23:46 1
Method: EPA 7471B - Mercury (CVAA)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury 0.0266 J 0.0379 0.0164 mg/Kg i 12/10/18 13:28 12/12/18 13:45 1
General Chemistry - Soluble

Analyte Result Qualifier RL RL Unit D Prepared Analyzed Dil Fac
pH 59 0.1 0.1 SU B 12/07/18 16:29 1
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Default Detection Limits

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Method: 9056A - Anions, lon Chromatography

Analyte RL MDL  Units Method
Chloride 1.00 0.200 mg/L 9056A
Fluoride 0.100 0.0100 mg/L 9056A
Sulfate 1.00 0.0300 mg/L 9056A

Method: 9056A - Anions, lon Chromatography - Soluble

Leach: DI Leach

| Analyte RL MDL  Units Method
Chloride 10.0 7.00 mg/Kg 9056A
Fluoride 1.00 0.800 mg/Kg 9056A
Sulfate 10.0 6.00 mg/Kg 9056A

Method: EPA 6020A - Metals (ICP/MS)

Prep: 3050B

[ Analyte RL MDL  Units Method
Antimony 0.200 0.0620 mg/Kg EPA 6020A
Arsenic 0.100 0.0260 mg/Kg EPA 6020A
Barium 1.00 0.0570 mg/Kg EPA 6020A
Beryllium 0.100 0.00750 mg/Kg EPA 6020A
Boron 8.00 0.763 mg/Kg EPA 6020A
Cadmium 0.100 0.0170 mg/Kg EPA 6020A
Calcium 50.0 8.95 mg/Kg EPA 6020A
Chromium 0.200 0.0660 mg/Kg EPA 6020A
Cobalt 0.0500 0.00830 mg/Kg EPA 6020A
Copper 0.200 0.113 mg/Kg EPA 6020A
Lead 0.100 0.0350 mg/Kg EPA 6020A
Lithium 0.500 0.276 mg/Kg EPA 6020A
Molybdenum 0.500 0.0620 mg/Kg EPA 6020A
Nickel 0.100 0.0610 mg/Kg EPA 6020A
Selenium 0.500 0.0600 mg/Kg EPA 6020A
Silver 0.100 0.0140 mg/Kg EPA 6020A
Thallium 0.100 0.0130 mg/Kg EPA 6020A
Vanadium 0.100 0.0610 mg/Kg EPA 6020A
Zinc 0.500 0.334 mg/Kg EPA 6020A

Method: EPA 6020A - Metals (ICP/MS) - Total Recoverable

Prep: 3005A

| Analyte RL MDL  Units Method
Antimony 0.00200 0.00112 mg/L EPA 6020A
Arsenic 0.00100 0.000323 mg/L EPA 6020A
Barium 0.0100 0.000373 mg/L EPA 6020A
Beryllium 0.00100 0.0000570 mg/L EPA 6020A
Boron 0.0800 0.0303 mg/L EPA 6020A
Cadmium 0.00100 0.000125 mg/L EPA 6020A
Calcium 0.500 0.116 mg/L EPA 6020A
Chromium 0.00200 0.000631 mg/L EPA 6020A
Cobalt 0.000500 0.0000750 mg/L EPA 6020A
Copper 0.00200 0.00130 mg/L EPA 6020A
Lead 0.00100 0.0000940 mg/L EPA 6020A
Lithium 0.00500 0.00256  mg/L EPA 6020A
Molybdenum 0.00500 0.000474 mg/L EPA 6020A
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Default Detection Limits

Client: Environmental Standards Inc. TestAmerica Job ID: 490-164382-1
Project/Site: CUF_BS 20181205 1A

Method: EPA 6020A - Metals (ICP/MS) - Total Recoverable (Continued)

Prep: 3005A

Analyte RL MDL  Units Method

Nickel 0.00100 0.000312 mg/L EPA 6020A
Selenium 0.00500 0.000813 mg/L EPA 6020A
Silver 0.00100 0.000121 mg/L EPA 6020A
Thallium 0.00100 0.0000630 mg/L EPA 6020A
Vanadium 0.00100 0.000899 mg/L EPA 6020A
Zinc 0.00500 0.00242 mg/L EPA 6020A

Method: EPA 7470A - Mercury (CVAA)

Prep: 7470A
Analyte RL MDL  Units Method
Mercury 0.000200 0.0000653 mg/L EPA 7470A

Method: EPA 7471B - Mercury (CVAA)

Prep: 7471B
Analyte RL MDL  Units Method
Mercury 0.0330 0.0143 mg/Kg EPA 7471B

General Chemistry - Soluble
Leach: DI Leach

Analyte RL RL  Units Method
pH 0.1 0.1 SU 9045D

TestAmerica Nashville
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

QC Sample Results

TestAmerica Job ID: 490-164382-1

Method: 9056A - Anions, lon Chromatography

7Lab Sample ID: MB 490-561972/3
Matrix: Water
Analysis Batch: 561972

Client Sample ID: Method Blank

Prep Type: Total/NA
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MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 0.2477 J 1.00 0.200 mg/L n 12/06/18 11:12 1
Fluoride ND 0.100 0.0100 mg/L 12/06/18 11:12 1
Sulfate 0.2130 J 1.00 0.0300 mg/L 12/06/18 11:12 1
Lab Sample ID: LCS 490-561972/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 561972

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 10.0 9.697 mg/L B 97 80-120
Fluoride 1.00 0.9755 mg/L 97 80-120
Sulfate 10.0 10.02 mg/L 100 80-120
Lab Sample ID: LCSD 490-561972/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 561972

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 10.0 9.715 mg/L B 97 80-120 0 20
Fluoride 1.00 0.9698 mg/L 97 80-120 1 20
Sulfate 10.0 9.973 mg/L 100 80-120 0 20
Lab Sample ID: 490-164286-L-1 MS Client Sample ID: Matrix Spike
Matrix: Water Prep Type: Total/NA
Analysis Batch: 561972

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Chloride 272 EBF1 10.0 40.82 EF1 mg/L 136 80-120
Fluoride 0.0574 J 1.00 1.212 mg/L 115  80-120
Sulfate 438 B 10.0 16.28 mg/L 119  80-120
Lab Sample ID: 490-164286-L-1 MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Water Prep Type: Total/NA
Analysis Batch: 561972
Sample Sample Spike MSD MSD %Rec. RPD

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 272 EBF1 10.0 38.89 E mg/L 116 80-120 5 20
Fluoride 0.0574 J 1.00 1.059 mg/L 100 80-120 14 20
Sulfate 438 B 10.0 14.64 mg/L 102 80-120 11 20
Lab Sample ID: MRL 490-563662/13 Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 563662

Spike MRL MRL %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 1.00 1.123 mg/L 112
Fluoride 0.100 0.1138 mg/L 114
Sulfate 1.00 1.090 mg/L 109
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QC Sample Results

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Method: 9056A - Anions, lon Chromatography (Continued)

Lab Sample ID: MRL 490-563662/2
Matrix: Solid
Analysis Batch: 563662

Client Sample ID: Lab Control Sample
Prep Type: Total/NA

Spike MRL MRL %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 1.00 1.131 mg/L 113
Fluoride 0.100 0.1167 mg/L 117
Sulfate 1.00 1.102 mg/L 110
Lab Sample ID: MB 490-563566/1-A Client Sample ID: Method Blank
Matrix: Solid Prep Type: Soluble
Analysis Batch: 563662

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 9.87 6.91 mg/Kg n 12/14/18 00:41 1
Fluoride ND 0.987 0.789 mg/Kg 12/14/18 00:41 1
Sulfate ND 9.87 5.92 mg/Kg 12/14/18 00:41 1
Lab Sample ID: LCS 490-563566/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Soluble
Analysis Batch: 563662

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 100 9844 mg/Kg - 98  80-120
Fluoride 10.0 9.783 mg/Kg 98 80-120
Sulfate 100 98.62 mg/Kg 98 80-120
Lab Sample ID: LCSD 490-563566/3-A Client Sample ID: Lab Control Sample Dup
Matrix: Solid Prep Type: Soluble
Analysis Batch: 563662

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 100 95.76 mg/Kg B 96 80-120 3 20
Fluoride 10.0 9.534 mg/Kg 95 80-120 3 20
Sulfate 100 96.57 mg/Kg 96 80-120 2 20
Lab Sample ID: 490-164382-2 MS Client Sample ID: CUF-BS-BG10-0.0/0.5-20181205
Matrix: Solid Prep Type: Soluble
Analysis Batch: 563662

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Chloride ND F1F2 131 1954 F1 mg/Kg ¥ 149 80-120
Fluoride 3.08 F1F2 13.1 11.54 F1 mg/Kg 3 65 80-120
Sulfate 10.6 JF1F2 131 204.5 F1 mg/Kg 148 80-120
Lab Sample ID: 490-164382-2 MSD Client Sample ID: CUF-BS-BG10-0.0/0.5-20181205
Matrix: Solid Prep Type: Soluble
Analysis Batch: 563662
Sample Sample Spike MSD MSD %Rec. RPD

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride ND F1F2 130 1239 F2 mg/Kg 1 95 80-120 45 20
Fluoride 3.08 F1F2 13.0 9.366 F1F2 mg/Kg 3t 48  80-120 21 20
Sulfate 10.6 JF1F2 130 1344 F2 mg/Kg 3t 95  80-120 41 20
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

QC Sample Results

TestAmerica Job ID: 490-164382-1

Method: EPA 6020A - Metals (ICP/MS)

7Lab Sample ID: MB 180-264947/1-A

Client Sample ID: Method Blank

Matrix: Solid Prep Type: Total/NA
Analysis Batch: 265026 Prep Batch: 264947
MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Antimony ND 0.200 0.0620 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Arsenic ND 0.100 0.0260 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Barium ND 1.00 0.0570 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Beryllium ND 0.100 0.00750 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Boron ND 8.00 0.763 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Cadmium ND 0.100 0.0170 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Calcium ND 50.0 8.95 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Chromium ND 0.200 0.0660 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Cobalt ND 0.0500 0.00830 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Copper ND 0.200 0.113 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Lead ND 0.100 0.0350 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Lithium ND 0.500 0.276 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Molybdenum ND 0.500 0.0620 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Nickel 0.06910 J 0.100 0.0610 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Selenium ND 0.500 0.0600 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Silver ND 0.100 0.0140 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Thallium ND 0.100 0.0130 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Vanadium ND 0.100 0.0610 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Zinc 0.3496 J 0.500 0.334 mg/Kg 12/07/18 15:19 12/08/18 21:23 1
Lab Sample ID: LCS 180-264947/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 265026 Prep Batch: 264947
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Antimony 50.0 49.55 mg/Kg B 99  80-120

Arsenic 4.00 3.743 mg/Kg 94 80-120

Barium 200 180.5 mg/Kg 90 80-120

Beryllium 5.00 4.624 mg/Kg 92 80-120

Boron 100 93.78 mg/Kg 94 80-120

Cadmium 5.00 5.049 mg/Kg 101 80-120

Calcium 5000 4849 mg/Kg 97 80-120

Chromium 20.0 20.42 mg/Kg 102 80-120

Cobalt 50.0 49.79 mg/Kg 100 80-120

Copper 25.0 24.87 mg/Kg 99 80-120

Lead 2.00 2.034 mg/Kg 102 80-120

Lithium 5.00 4.749 mg/Kg 95 80-120

Molybdenum 100 102.1 mg/Kg 102 80-120

Nickel 50.0 50.69 mg/Kg 101 80-120

Selenium 1.00 0.9759 mg/Kg 98  80-120

Silver 5.00 5.098 mg/Kg 102 80-120

Thallium 5.00 5.000 mg/Kg 100 80-120

Vanadium 50.0 47.73 mg/Kg 95 80-120

Zinc 50.0 48.92 mg/Kg 98 80-120
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

QC Sample Results

TestAmerica Job ID: 490-164382-1

Method: EPA 6020A - Metals (ICP/MS) (Continued)

Lab Sample ID: 490-158137-C-7-B MS

Client Sample ID: Matrix Spike
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Matrix: Solid Prep Type: Total/NA

Analysis Batch: 265026 Prep Batch: 264947
Sample Sample Spike MS MS %Rec.

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits

Antimony 1.52 F1 62.9 43.17 F1 mg/Kg = 66 75-125

Arsenic 22.3 F2 5.03 16.28 4 mg/Kg ® 2120 75-125

Barium 40.2 251 243.9 mg/Kg 3t 81 75-125

Beryllium 0.851 6.29 6.149 mg/Kg kS 84 75-125

Boron 575 J 126 115.8 mg/Kg kS 88 75-125

Cadmium 0.345 6.29 6.076 mg/Kg kS 91 75-125

Calcium 395 6290 5565 mg/Kg X 82 75-125

Chromium 12.7 251 40.20 mg/Kg X 109 75-125

Cobalt 6.06 62.9 63.93 mg/Kg X 92 75-125

Copper 139 31.4 1222 4 mg/Kg 54 75-125

Lead 18.9 2.51 18.75 4 mg/Kg X -8 75-125

Lithium 2.89 F1 6.29 10.60 mg/Kg X 123 75-125

Molybdenum 284 126 131.6 mg/Kg 3 82 75-125

Nickel 333 B 62.9 91.55 mg/Kg i 93 75-125

Selenium 0.842 F1 1.26 1.445 F1 mg/Kg 3 48 75-125

Silver 0.0852 J 6.29 5.970 mg/Kg 3t 94  75.125

Thallium 1.98 6.29 7.251 mg/Kg 3 84 75-125

Vanadium 60.8 F1 62.9 96.62 F1 mg/Kg 3 57 75-125

Zinc 454 B 62.9 99.21 mg/Kg kS 86 75-125

Lab Sample ID: 490-158137-C-7-C MSD Client Sample ID: Matrix Spike Duplicate

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 265026 Prep Batch: 264947
Sample Sample Spike MSD MSD %Rec. RPD

Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit

Antimony 1.52 F1 63.5 41.94 F1 mg/Kg o 64 75-125 3 20

Arsenic 22.3 F2 5.08 2040 4 mg/Kg kS -37 75-125 22 20

Barium 40.2 254 253.4 mg/Kg kS 84 75-125 4 20

Beryllium 0.851 6.35 6.137 mg/Kg X 83 75-125 0 20

Boron 575 J 127 103.8 mg/Kg X 77 75-125 11 20

Cadmium 0.345 6.35 6.187 mg/Kg X 92 75-125 2 20

Calcium 395 6350 5371 mg/Kg X 78 75-125 4 20

Chromium 12.7 25.4 40.64 mg/Kg X 110 75-125 1 20

Cobalt 6.06 63.5 64.22 mg/Kg X 92 75-125 0 20

Copper 139 31.7 1343 4 mg/Kg i 15 75-.125 9 20

Lead 18.9 2.54 21.56 4 mg/Kg 3 103 75-125 14 20

Lithium 2.89 F1 6.35 11.45 F1 mg/Kg i 135 75-125 8 20

Molybdenum 28.4 127 139.4 mg/Kg 3 87 75-125 6 20

Nickel 333 B 63.5 92.72 mg/Kg 3 94 75-125 1 20

Selenium 0.842 F1 1.27 1.602 F1 mg/Kg 3 60 75-125 10 20

Silver 0.0852 J 6.35 5.889 mg/Kg X 91 75-125 1 20

Thallium 1.98 6.35 7.274 mg/Kg kS 83 75-125 0 20

Vanadium 60.8 F1 63.5 111.0 mg/Kg kS 79 75-125 14 20

Zinc 454 B 63.5 100.6 mg/Kg X 87 75-125 1 20
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

QC Sample Results

TestAmerica Job ID: 490-164382-1

Method: EPA 6020A - Metals (ICP/MS) (Continued)

Lab Sample ID: MB 180-264922/1-A
Matrix: Water
Analysis Batch: 265014

Client Sample ID: Method Blank
Prep Type: Total Recoverable
Prep Batch: 264922
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MB MB
Analyte Result Qualifier RL MDL Unit Prepared Analyzed Dil Fac
Antimony ND 0.00200 0.00112 mg/L 12/07/18 13:06 12/08/18 09:48 1
Arsenic ND 0.00100 0.000323 mg/L 12/07/18 13:06 12/08/18 09:48 1
Barium ND 0.0100 0.000373 mg/L 12/07/18 13:06 12/08/18 09:48 1
Beryllium ND 0.00100 0.0000570 mg/L 12/07/18 13:06 12/08/18 09:48 1
Boron ND 0.0800 0.0303 mg/L 12/07/18 13:06 12/08/18 09:48 1
Cadmium ND 0.00100 0.000125 mg/L 12/07/18 13:06 12/08/18 09:48 1
Calcium ND 0.500 0.116 mg/L 12/07/18 13:06 12/08/18 09:48 1
Chromium ND 0.00200  0.000631 mg/L 12/07/18 13:06 12/08/18 09:48 1
Cobalt ND 0.000500 0.0000750 mg/L 12/07/18 13:06 12/08/18 09:48 1
Copper ND 0.00200 0.00130 mg/L 12/07/18 13:06 12/08/18 09:48 1
Lead ND 0.00100  0.0000940 mg/L 12/07/18 13:06 12/08/18 09:48 1
Lithium ND 0.00500 0.00256 mg/L 12/07/18 13:06 12/08/18 09:48 1
Molybdenum ND 0.00500 0.000474 mg/L 12/07/18 13:06 12/08/18 09:48 1
Nickel ND 0.00100 0.000312 mg/L 12/07/18 13:06 12/08/18 09:48 1
Selenium ND 0.00500 0.000813 mg/L 12/07/18 13:06 12/08/18 09:48 1
Silver ND 0.00100 0.000121 mg/L 12/07/18 13:06 12/08/18 09:48 1
Thallium ND 0.00100 0.0000630 mg/L 12/07/18 13:06 12/08/18 09:48 1
Vanadium ND 0.00100 0.000899 mg/L 12/07/18 13:06 12/08/18 09:48 1
Zinc ND 0.00500 0.00242 mg/L 12/07/18 13:06 12/08/18 09:48 1
Lab Sample ID: LCS 180-264922/2-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 265014 Prep Batch: 264922
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

Antimony 0.500 0.5171 mg/L 103 80-120

Arsenic 0.0400 0.03826 mg/L 96 80-120

Barium 2.00 2.079 mg/L 104 80-120

Beryllium 0.0500 0.05001 mg/L 100 80-120

Boron 1.00 0.9654 mg/L 97  80-120

Cadmium 0.0500 0.05171 mg/L 103 80-120

Calcium 50.0 51.82 mg/L 104  80-120

Chromium 0.200 0.2054 mg/L 103 80-120

Cobalt 0.500 0.4567 mg/L 91  80-120

Copper 0.250 0.2400 mg/L 96 80-120

Lead 0.0200 0.01987 mg/L 99 80-120

Lithium 0.0500 0.04765 mg/L 95 80-120

Molybdenum 1.00 1.022 mg/L 102 80-120

Nickel 0.500 0.4666 mg/L 93 80-120

Selenium 0.0100 0.009088 mg/L 91 80-120

Silver 0.0500 0.04978 mg/L 100 80-120

Thallium 0.0500 0.04937 mg/L 99  80-120

Vanadium 0.500 0.4620 mg/L 92  80-120

Zinc 0.500 0.4742 mg/L 95  80-120
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QC Sample Results

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Method: EPA 6020A - Metals (ICP/MS) (Continued)

Lab Sample ID: LCSD 180-264922/3-A
Matrix: Water
Analysis Batch: 265014

Client Sample ID: Lab Control Sample Dup
Prep Type: Total Recoverable
Prep Batch: 264922

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Antimony 0.500 0.5143 mg/L n 103 80-120 1 20
Arsenic 0.0400 0.03919 mg/L 98  80-120 2 20
Barium 2.00 2.074 mg/L 104 80-120 0 20
Beryllium 0.0500 0.04831 mg/L 97 80-120 3 20
Boron 1.00 0.9375 mg/L 94 80-120 3 20
Cadmium 0.0500 0.05094 mg/L 102 80-120 2 20
Calcium 50.0 52.06 mg/L 104 80-120 0 20
Chromium 0.200 0.2019 mg/L 101 80-120 2 20
Cobalt 0.500 0.4676 mg/L 94 80-120 2 20
Copper 0.250 0.2404 mg/L 96 80-120 0 20
Lead 0.0200 0.02003 mg/L 100 80-120 1 20
Lithium 0.0500 0.04735 mg/L 95 80-120 1 20
Molybdenum 1.00 1.028 mg/L 103 80-120 1 20
Nickel 0.500 0.4750 mg/L 95  80-120 2 20
Selenium 0.0100 0.009722 mg/L 97 80-120 7 20
Silver 0.0500 0.05046 mg/L 101 80-120 1 20
Thallium 0.0500 0.04955 mg/L 99 80-120 0 20
Vanadium 0.500 0.4685 mg/L 94  80-120 1 20
Zinc 0.500 0.4846 mg/L 97 80-120 2 20

Method: EPA 7470A - Mercury (CVAA)
Lab Sample ID: MB 180-265100/1-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 265275 Prep Batch: 265100
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.000200 0.0000653 mg/L ~ 12/10/18 11:29 12/11/18 15:25 1

7Lab Sample ID: LCS 180-265100/2-A
Matrix: Water
Analysis Batch: 265275

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 265100

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.00250 0.002348 mg/L n 94  80-120
Lab Sample ID: 180-84050-D-9-C MS Client Sample ID: Matrix Spike
Matrix: Water Prep Type: Dissolved
Analysis Batch: 265275 Prep Batch: 265100
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Mercury ND 0.00100 0.0009050 mg/L n 91 75-125
Lab Sample ID: 180-84050-D-9-D MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Water Prep Type: Dissolved
Analysis Batch: 265275 Prep Batch: 265100
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Mercury ND 0.00100 0.0009230 mg/L n 92 75-125 2 20
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QC Sample Results

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Method: EPA 7471B - Mercury (CVAA)

7Lab Sample ID: MB 180-265122/1-A
Matrix: Solid
Analysis Batch: 265407

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 265122

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Mercury ND 0.0330 0.0143 mg/Kg ~ 12/10/18 13:28 12/12/18 13:31 1
Lab Sample ID: LCS 180-265122/2-A Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 265407 Prep Batch: 265122
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Mercury 0.417 0.4207 mg/Kg B 101 80-120
Lab Sample ID: 180-84627-A-1-D MS Client Sample ID: Matrix Spike
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 265407 Prep Batch: 265122
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Mercury 0.233 F1 0.272 0.4376 F1 mg/Kg i 75  80-120
Lab Sample ID: 180-84627-A-1-E MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 265407 Prep Batch: 265122
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Mercury 0.233 F1 0.272 0.4618 mg/Kg fes 84 ~ 80-120 5 20
Method: 9045D - pH
Lab Sample ID: LCS 490-562277/1 Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 562277
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
pH 7.00 7.0 ] 100 98-103
Lab Sample ID: LCS 490-562279/1 Client Sample ID: Lab Control Sample
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 562279
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
pH 7.00 7.0 ] 100 98-103
Lab Sample ID: 490-164121-C-9-B DU Client Sample ID: Duplicate
Matrix: Solid Prep Type: Soluble
Analysis Batch: 562277
Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
pH 6.1 6.1 Su B 0 20
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QC Sample Results
Client: Environmental Standards Inc. TestAmerica Job ID: 490-164382-1
Project/Site: CUF_BS 20181205 1A

Method: 9045D - pH (Continued)

Lab Sample ID: 490-164382-5 DU Client Sample ID: CUF-BS-BG10-5.6/7.6-20181205
Matrix: Solid Prep Type: Soluble
Analysis Batch: 562279

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
pH 5.9 5.9 SuU - 0 20

TestAmerica Nashville
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QC Association Summary

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

HPLCI/IC
Analysis Batch: 561972
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-1 CUF-BS-FB12-20181205 Total/NA Water 9056A
MB 490-561972/3 Method Blank Total/NA Water 9056A
LCS 490-561972/4 Lab Control Sample Total/NA Water 9056A
LCSD 490-561972/5 Lab Control Sample Dup Total/NA Water 9056A
490-164286-L-1 MS Matrix Spike Total/NA Water 9056A
490-164286-L-1 MSD Matrix Spike Duplicate Total/NA Water 9056A
Leach Batch: 563566
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid DI Leach
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Soluble Solid DI Leach
490-164382-4 CUF-BS-DUP02-20181205 Soluble Solid DI Leach
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Soluble Solid DI Leach
MB 490-563566/1-A Method Blank Soluble Solid DI Leach
LCS 490-563566/2-A Lab Control Sample Soluble Solid DI Leach
LCSD 490-563566/3-A Lab Control Sample Dup Soluble Solid DI Leach
490-164382-2 MS CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid DI Leach
490-164382-2 MSD CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid DI Leach
Analysis Batch: 563662
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid 9056A 563566
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Soluble Solid 9056A 563566
490-164382-4 CUF-BS-DUP02-20181205 Soluble Solid 9056A 563566
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Soluble Solid 9056A 563566
MB 490-563566/1-A Method Blank Soluble Solid 9056A 563566
LCS 490-563566/2-A Lab Control Sample Soluble Solid 9056A 563566
LCSD 490-563566/3-A Lab Control Sample Dup Soluble Solid 9056A 563566
MRL 490-563662/13 Lab Control Sample Total/NA Solid 9056A
MRL 490-563662/2 Lab Control Sample Total/NA Solid 9056A
490-164382-2 MS CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid 9056A 563566
490-164382-2 MSD CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid 9056A 563566
Metals
Prep Batch: 264922
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-1 CUF-BS-FB12-20181205 Total Recoverable  Water 3005A
MB 180-264922/1-A Method Blank Total Recoverable  Water 3005A
LCS 180-264922/2-A Lab Control Sample Total Recoverable  Water 3005A
LCSD 180-264922/3-A Lab Control Sample Dup Total Recoverable  Water 3005A
Prep Batch: 264947
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Total/NA Solid 3050B
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Total/NA Solid 3050B
490-164382-4 CUF-BS-DUP02-20181205 Total/NA Solid 3050B
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Total/NA Solid 3050B
MB 180-264947/1-A Method Blank Total/NA Solid 3050B
LCS 180-264947/2-A Lab Control Sample Total/NA Solid 3050B
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QC Association Summary

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Metals (Continued)

Prep Batch: 264947 (Continued)
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Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-158137-C-7-B MS Matrix Spike Total/NA Solid 3050B
490-158137-C-7-C MSD Matrix Spike Duplicate Total/NA Solid 3050B
Analysis Batch: 265014
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-1 CUF-BS-FB12-20181205 Total Recoverable ~ Water EPA 6020A 264922
MB 180-264922/1-A Method Blank Total Recoverable  Water EPA 6020A 264922
LCS 180-264922/2-A Lab Control Sample Total Recoverable  Water EPA 6020A 264922
LCSD 180-264922/3-A Lab Control Sample Dup Total Recoverable  Water EPA 6020A 264922
Analysis Batch: 265026
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Total/NA Solid EPA 6020A 264947
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Total/NA Solid EPA 6020A 264947
490-164382-4 CUF-BS-DUP02-20181205 Total/NA Solid EPA 6020A 264947
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Total/NA Solid EPA 6020A 264947
MB 180-264947/1-A Method Blank Total/NA Solid EPA 6020A 264947
LCS 180-264947/2-A Lab Control Sample Total/NA Solid EPA 6020A 264947
490-158137-C-7-B MS Matrix Spike Total/NA Solid EPA 6020A 264947
490-158137-C-7-C MSD Matrix Spike Duplicate Total/NA Solid EPA 6020A 264947
Prep Batch: 265100
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-1 CUF-BS-FB12-20181205 Total/NA Water 7470A
MB 180-265100/1-A Method Blank Total/NA Water 7470A
LCS 180-265100/2-A Lab Control Sample Total/NA Water 7470A
180-84050-D-9-C MS Matrix Spike Dissolved Water 7470A
180-84050-D-9-D MSD Matrix Spike Duplicate Dissolved Water 7470A
Prep Batch: 265122
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Total/NA Solid 7471B
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Total/NA Solid 7471B
490-164382-4 CUF-BS-DUP02-20181205 Total/NA Solid 7471B
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Total/NA Solid 7471B
MB 180-265122/1-A Method Blank Total/NA Solid 7471B
LCS 180-265122/2-A Lab Control Sample Total/NA Solid 7471B
180-84627-A-1-D MS Matrix Spike Total/NA Solid 7471B
180-84627-A-1-E MSD Matrix Spike Duplicate Total/NA Solid 7471B
Analysis Batch: 265275
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-1 CUF-BS-FB12-20181205 Total/NA Water EPA 7470A 265100
MB 180-265100/1-A Method Blank Total/NA Water EPA 7470A 265100
LCS 180-265100/2-A Lab Control Sample Total/NA Water EPA 7470A 265100
180-84050-D-9-C MS Matrix Spike Dissolved Water EPA 7470A 265100
180-84050-D-9-D MSD Matrix Spike Duplicate Dissolved Water EPA 7470A 265100
Analysis Batch: 265407
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Total/NA Solid EPA 7471B 265122
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QC Association Summary
Client: Environmental Standards Inc. TestAmerica Job ID: 490-164382-1
Project/Site: CUF_BS 20181205 1A

Metals (Continued)
Analysis Batch: 265407 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Total/NA Solid EPA 7471B 265122
490-164382-4 CUF-BS-DUP02-20181205 Total/NA Solid EPA 7471B 265122
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Total/NA Solid EPA 7471B 265122
MB 180-265122/1-A Method Blank Total/NA Solid EPA 7471B 265122
LCS 180-265122/2-A Lab Control Sample Total/NA Solid EPA 7471B 265122
180-84627-A-1-D MS Matrix Spike Total/NA Solid EPA 7471B 265122
180-84627-A-1-E MSD Matrix Spike Duplicate Total/NA Solid EPA 7471B 265122

General Chemistry
Leach Batch: 562269

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid DI Leach
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Soluble Solid DI Leach
490-164382-4 CUF-BS-DUP02-20181205 Soluble Solid DI Leach
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Soluble Solid DI Leach
490-164121-C-9-B DU Duplicate Soluble Solid DI Leach
490-164382-5 DU CUF-BS-BG10-5.6/7.6-20181205 Soluble Solid DI Leach

Analysis Batch: 562277

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Soluble Solid 9045D 562269
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Soluble Solid 9045D 562269
490-164382-4 CUF-BS-DUP02-20181205 Soluble Solid 9045D 562269
LCS 490-562277/1 Lab Control Sample Total/NA Solid 9045D

490-164121-C-9-B DU Duplicate Soluble Solid 9045D 562269

Analysis Batch: 562279

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Soluble Solid 9045D 562269
LCS 490-562279/1 Lab Control Sample Total/NA Solid 9045D

490-164382-5 DU CUF-BS-BG10-5.6/7.6-20181205 Soluble Solid 9045D 562269

Analysis Batch: 562443

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Total/NA Solid Moisture
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Total/NA Solid Moisture
490-164382-4 CUF-BS-DUP02-20181205 Total/NA Solid Moisture
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Total/NA Solid Moisture
490-164622-F-11 DU Duplicate Total/NA Solid Moisture
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Lab Chronicle

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Client Sample ID: CUF-BS-FB12-20181205
Date Collected: 12/05/18 08:45
Date Received: 12/05/18 18:48

Lab Sample ID: 490-164382-1
Matrix: Water

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Total/NA Analysis 9056A 1 561972 12/06/18 20:12 SWA1 TAL NSH
Total Recoverable  Prep 3005A 50 mL 50 mL 264922 12/07/18 13:06 NAM TAL PIT
Total Recoverable  Analysis EPA 6020A 1 265014 12/08/18 10:45 WTR TAL PIT
Total/NA Prep 7470A 50 mL 50 mL 265100 12/10/18 11:29 KA TAL PIT
Total/NA Analysis EPA 7470A 1 265275 12/11/18 15:32 KA TAL PIT
Client Sample ID: CUF-BS-BG10-0.0/0.5-20181205 Lab Sample ID: 490-164382-2
Date Collected: 12/05/18 10:46 Matrix: Solid
Date Received: 12/05/18 18:48
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Soluble Leach DI Leach 20g 20 mL 562269 12/07/18 15:56 MXX TAL NSH
Soluble Analysis 9045D 1 20g 20 mL 562277 12/07/18 16:23 MXX TAL NSH
Total/NA Analysis Moisture 1 562443 12/09/18 13:23 BAA TAL NSH
Client Sample ID: CUF-BS-BG10-0.0/0.5-20181205 Lab Sample ID: 490-164382-2
Date Collected: 12/05/18 10:46 Matrix: Solid
Date Received: 12/05/18 18:48 Percent Solids: 76.5
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Soluble Leach Dl Leach 29786 g 30 mL 563566 12/13/18 15:49 SOO TAL NSH
Soluble Analysis 9056A 1 563662 12/14/18 01:31 JHS TAL NSH
Total/NA Prep 3050B 1.03¢g 100 mL 264947 12/07/18 15:19 NAM TAL PIT
Total/NA Analysis EPA 6020A 1 265026 12/08/18 23:32 WTR TAL PIT
Total/NA Prep 7471B 0.63 g 100 mL 265122 12/10/18 13:28 KA TAL PIT
Total/NA Analysis EPA 7471B 1 265407 12/12/18 13:40 KA TAL PIT
Client Sample ID: CUF-BS-BG10-1.0/3.0-20181205 Lab Sample ID: 490-164382-3
Date Collected: 12/05/18 10:30 Matrix: Solid
Date Received: 12/05/18 18:48
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor  Amount Amount Number or Analyzed Analyst Lab
Soluble Leach Dl Leach 209 20 mL 562269 12/07/18 15:56 MXX TAL NSH
Soluble Analysis 9045D 1 209 20 mL 562277 12/07/18 16:23 MXX TAL NSH
Total/NA Analysis Moisture 1 562443 12/09/18 13:23 BAA TAL NSH
Client Sample ID: CUF-BS-BG10-1.0/3.0-20181205 Lab Sample ID: 490-164382-3
Date Collected: 12/05/18 10:30 Matrix: Solid
Date Received: 12/05/18 18:48 Percent Solids: 80.1
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Soluble Leach Dl Leach 3.0045¢g 30 mL 563566 12/13/18 15:49 SOO TAL NSH
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Lab Chronicle

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Client Sample ID: CUF-BS-BG10-1.0/3.0-20181205
Date Collected: 12/05/18 10:30
Date Received: 12/05/18 18:48

Lab Sample ID: 490-164382-3
Matrix: Solid
Percent Solids: 80.1

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Soluble Analysis 9056A 1 563662 12/14/18 02:20 JHS TAL NSH
Total/NA Prep 3050B 0.96¢g 100 mL 264947 12/07/18 15:19 NAM TAL PIT
Total/NA Analysis EPA 6020A 1 265026 12/08/18 23:36 WTR TAL PIT
Total/NA Prep 7471B 0.649g 100 mL 265122 12/10/18 13:28 KA TAL PIT
Total/NA Analysis EPA 7471B 1 265407 12/12/18 13:41 KA TAL PIT
Client Sample ID: CUF-BS-DUP02-20181205 Lab Sample ID: 490-164382-4
Date Collected: 12/05/18 00:01 Matrix: Solid
Date Received: 12/05/18 18:48
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Soluble Leach DI Leach 209 20 mL 562269 12/07/18 15:56 MXX TAL NSH
Soluble Analysis 9045D 1 209 20 mL 562277 12/07/18 16:23 MXX TAL NSH
Total/NA Analysis Moisture 1 562443 12/09/18 13:23 BAA TAL NSH
Client Sample ID: CUF-BS-DUP02-20181205 Lab Sample ID: 490-164382-4
Date Collected: 12/05/18 00:01 Matrix: Solid
Date Received: 12/05/18 18:48 Percent Solids: 76.9
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Soluble Leach DI Leach 3.0030 g 30 mL 563566 12/13/18 15:49 SOO TAL NSH
Soluble Analysis 9056A 1 563662 12/14/18 02:37 JHS TAL NSH
Total/NA Prep 3050B 1.03¢g 100 mL 264947 12/07/18 15:19 NAM TAL PIT
Total/NA Analysis EPA 6020A 1 265026 12/08/18 23:41 WTR TAL PIT
Total/NA Prep 7471B 0.649g 100 mL 265122 12/10/18 13:28 KA TAL PIT
Total/NA Analysis EPA 7471B 1 265407 12/12/18 13:42 KA TAL PIT
Client Sample ID: CUF-BS-BG10-5.6/7.6-20181205 Lab Sample ID: 490-164382-5
Date Collected: 12/05/18 10:42 Matrix: Solid
Date Received: 12/05/18 18:48
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor = Amount Amount Number or Analyzed Analyst Lab
Soluble Leach DI Leach 209 20 mL 562269 12/07/18 15:56 MXX TAL NSH
Soluble Analysis 9045D 1 20g 20 mL 562279 12/07/18 16:29 MXX TAL NSH
Total/NA Analysis Moisture 1 562443 12/09/18 13:23 BAA TAL NSH
Client Sample ID: CUF-BS-BG10-5.6/7.6-20181205 Lab Sample ID: 490-164382-5
Date Collected: 12/05/18 10:42 Matrix: Solid
Date Received: 12/05/18 18:48 Percent Solids: 80.4
Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Soluble Leach Dl Leach 3.0057 g 30 mL 563566 12/13/18 15:49 SOO TAL NSH
Soluble Analysis 9056A 1 563662 12/14/18 02:54 JHS TAL NSH
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Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

Lab Chronicle

TestAmerica Job ID: 490-164382-1

Batch Batch Dil Initial Final Batch Prepared
Prep Type Type Method Run Factor Amount Amount Number or Analyzed Analyst Lab
Total/NA Prep 3050B 0.97g 100 mL 264947 12/07/18 15:19 NAM TAL PIT
Total/NA Analysis EPA 6020A 1 265026 12/08/18 23:46 WTR TAL PIT
Total/NA Prep 7471B 0.65g 100 mL 265122 12/10/18 13:28 KA TAL PIT
Total/NA Analysis EPA 7471B 1 265407 12/12/18 13:45 KA TAL PIT

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177
TAL PIT = TestAmerica Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058
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Accreditation/Certification Summary

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Laboratory: TestAmerica Nashville
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
A2LA ISO/IEC 17025 0453.07 12-31-19
Alaska (UST) State Program 10 UST-087 06-30-19
Arizona State Program 9 AZ0473 05-05-19
Arkansas DEQ State Program 6 88-0737 04-25-19
California State Program 9 2938 10-31-18 *
Connecticut State Program 1 PH-0220 12-31-19
Florida NELAP 4 E87358 06-30-19
Georgia State Program 4 NA: NELAP & A2LA 12-31-19
lllinois NELAP 5 200010 12-09-18 *
lowa State Program 7 131 04-01-20
Kansas NELAP 7 E-10229 10-31-19
Kentucky (UST) State Program 4 19 06-30-19
Kentucky (WW) State Program 4 90038 12-31-18
Louisiana NELAP 6 30613 06-30-19
Maine State Program 1 TNO00032 11-03-19
Maryland State Program 3 316 03-31-19
Massachusetts State Program 1 M-TNO032 06-30-19
Minnesota NELAP 5 047-999-345 12-31-18
Mississippi State Program 4 N/A 06-30-19
Montana (UST) State Program 8 NA 02-24-20
Nevada State Program 9 TNO00032 07-31-19
New Hampshire NELAP 1 2963 10-09-19
New Jersey NELAP 2 TN965 06-30-19
New York NELAP 2 11342 03-31-19
North Carolina (WW/SW) State Program 4 387 12-31-18
North Dakota State Program 8 R-146 06-30-19
Ohio VAP State Program 5 CL0033 07-06-19
Oklahoma State Program 6 9412 08-31-19
Oregon NELAP 10 TN200001 04-26-19
Pennsylvania NELAP 3 68-00585 07-31-19
Rhode Island State Program 1 LAO00268 12-30-18
South Carolina State Program 4 84009 (001) 02-28-19
Tennessee State Program 4 2008 02-23-20
Texas NELAP 6 T104704077 08-31-19
USDA Federal P330-13-00306 12-01-19
Utah NELAP 8 TNO0032 07-31-19
Virginia NELAP 3 460152 06-14-19
Washington State Program 10 C789 07-19-19
West Virginia DEP State Program 3 219 02-28-19
Wisconsin State Program 5 998020430 08-31-19
Wyoming (UST) A2LA 8 453.07 12-31-19

Laboratory: TestAmerica Pittsburgh

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Arkansas DEQ State Program 6 88-0690 06-27-19
California State Program 9 2891 04-30-19
Connecticut State Program 1 PH-0688 09-30-20
Florida NELAP 4 E871008 06-30-19

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Laboratory: TestAmerica Pittsburgh (Continued)

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.
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Authority Program EPA Region Identification Number  Expiration Date
lllinois NELAP 5 200005 06-30-19
Kansas NELAP 7 E-10350 01-31-19
Louisiana NELAP 6 04041 06-30-19
Nevada State Program 9 PA00164 07-31-19
New Hampshire NELAP 1 2030 04-04-19
New Jersey NELAP 2 PA005 06-30-19
New York NELAP 2 11182 03-31-19
North Carolina (WW/SW) State Program 4 434 12-31-18
Oregon NELAP 10 PA-2151 01-28-19
Pennsylvania NELAP 3 02-00416 04-30-19
South Carolina State Program 4 89014 04-30-19
Texas NELAP 6 T104704528-15-2 03-31-19
US Fish & Wildlife Federal LE94312A-1 07-31-19
USDA Federal P330-16-00211 06-26-19
Utah NELAP 8 PA001462015-4 05-31-19
Virginia NELAP 3 460189 09-14-19
West Virginia DEP State Program 3 142 01-31-19
Wisconsin State Program 5 998027800 08-31-19
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Method Summary

Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Method Method Description Protocol Laboratory
9056A Anions, lon Chromatography SW846 TAL NSH
EPA 6020A Metals (ICP/MS) SW846 TAL PIT
EPA 7470A Mercury (CVAA) SW846 TAL PIT
EPA 7471B Mercury (CVAA) SW846 TAL PIT
9045D pH SW846 TAL NSH
Moisture Percent Moisture EPA TAL NSH
3005A Preparation, Total Recoverable or Dissolved Metals SW846 TAL PIT
3050B Preparation, Metals SW846 TAL PIT
7470A Preparation, Mercury SW846 TAL PIT
7471B Preparation, Mercury SW846 TAL PIT
DI Leach Deionized Water Leaching Procedure ASTM TAL NSH

Protocol References:
ASTM = ASTM International
EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177
TAL PIT = TestAmerica Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058
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Sample Summary
Client: Environmental Standards Inc.
Project/Site: CUF_BS 20181205 1A

TestAmerica Job ID: 490-164382-1

Lab Sample ID Client Sample ID Matrix Collected Received

490-164382-1 CUF-BS-FB12-20181205 Water 12/05/18 08:45 12/05/18 18:48
490-164382-2 CUF-BS-BG10-0.0/0.5-20181205 Solid 12/05/18 10:46 12/05/18 18:48
490-164382-3 CUF-BS-BG10-1.0/3.0-20181205 Solid 12/05/18 10:30 12/05/18 18:48
490-164382-4 CUF-BS-DUP02-20181205 Solid 12/05/18 00:01 12/05/18 18:48
490-164382-5 CUF-BS-BG10-5.6/7.6-20181205 Solid 12/05/18 10:42 12/05/18 18:48
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Lab Name: TestAmerica Nashville

HPLC/IC MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

490-164382-1

Instrument ID: ICS8

Analysis Batch Number:

Lab Sample ID: STD1 490-551743/1 IC

Client

Sample ID:

551743

Date Analyzed: 10/19/18 11:46 Lab File ID: 101918IC8 004dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.50 | Baseline Smoothing statenj 10/22/18 09:20
Bromide 6.35 | Baseline Smoothing statenj 10/22/18 09:20
Sulfate 11.05 | Peak assignment corrected statenj 10/22/18 09:20
Sulfate as Sulfur 11.05 | Peak assignment corrected statenj 10/22/18 09:20
Lab Sample ID: STD2 490-551743/2 1IC Client Sample ID:
Date Analyzed: 10/19/18 12:04 Lab File ID: 101918IC8 005dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Fluoride ‘ 3.51 | Unspecified ‘ ‘
Lab Sample ID: STD3 490-551743/3 IC Client Sample ID:
Date Analyzed: 10/19/18 12:22 Lab File ID: 101918IC8 006dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Fluoride \ 3.49 [ Baseline Smoothing | statenj [ 10/22/18 09:21
Lab Sample ID: STD4 490-551743/4 1IC Client Sample ID:
Date Analyzed: 10/19/18 12:40 Lab File ID: 101918IC8 007dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON \ ANALYST \ DATE
Fluoride 3.49 | Baseline Smoothing | statenj [ 10/22/18 09:22
9056A
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Lab Name: TestAmerica Nashville

HPLC/IC MANUAL INTEGRATION SUMMARY

Job No.: 490-164382-1

SDG No.:

Instrument ID: ICS8

Analysis Batch Number:

551743

Lab Sample ID: STD5 490-551743/5 IC

Client Sample ID:

Date Analyzed: 10/19/18 12:58 Lab File ID: 101918IC8 008dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.49 | Baseline Smoothing statenj 10/22/18 09:23
Sulfate 11.10 | Peak assignment corrected statenj 10/22/18 09:23
Sulfate as Sulfur 11.10 | Baseline Smoothing statenj 10/22/18 09:23
Lab Sample ID: ICRT 490-551743/6 Client Sample ID:
Date Analyzed: 10/19/18 13:16 Lab File ID: 101918IC8 009dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.49 | Unspecified
Sulfate 11.12 | Peak assignment corrected statenj 10/22/18 09:24
Sulfate as Sulfur 11.12 | Peak assignment corrected staten] 10/22/18 09:24
Lab Sample ID: STD7 490-551743/7 1IC Client Sample ID:
Date Analyzed: 10/19/18 13:34 Lab File ID: 101918IC8 0l0dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.49 | Baseline Smoothing statenj 10/22/18 09:25
Sulfate 11.17 | Peak assignment corrected statenj 10/22/18 09:24
Sulfate as Sulfur 11.17 | Peak assignment corrected statenj 10/22/18 09:24
Lab Sample ID: STD8 490-551743/8 IC Client Sample ID:
Date Analyzed: 10/19/18 13:52 Lab File ID: 101918IC8 0Olldat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.50 | Baseline Smoothing statenj 10/22/18 09:25
Bromide 6.18 | Baseline Smoothing statenj 10/22/18 09:25
9056A
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Lab Name: TestAmerica Nashville

HPLC/IC MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

490-164382-1

Instrument ID: ICS8

Analysis Batch Number:

Lab Sample ID: STD9 490-551743/9 IC

Client

551743

Sample ID:

Date Analyzed: 10/19/18 14:10 Lab File ID: 101918IC8 0l2dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.50 | Baseline Smoothing statenj 10/22/18 09:26
Bromide 6.16 | Peak assignment corrected statenj 10/22/18 09:26
Lab Sample ID: ICV 490-551743/10 Client Sample ID:
Date Analyzed: 10/19/18 14:28 Lab File ID: 101918IC8 0l1l3dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.49 | Baseline Smoothing statenj 10/22/18 09:27
Sulfate 11.15 | Peak assignment corrected statenj 10/22/18 09:27
Sulfate as Sulfur 11.15 | Baseline Smoothing statenj 10/22/18 09:27

9056A
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Lab Name: TestAmerica Nashville

HPLC/IC MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

490-164382-1

Instrument ID: ICS8

Analysis Batch Number:

Lab Sample ID: CCVRT 490-561972/1

561972

Client Sample ID:

Date Analyzed: 12/06/18 10:06 Lab File ID: 120618IC8 006dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Bromide 6.50 | Peak assignment corrected | statenj [ 12/07/18 06:20
Lab Sample ID: 490-164286-L-1 MS Client Sample ID:
Date Analyzed: 12/06/18 13:44 Lab File ID: 120618IC8 0l7dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Sulfate 12.72 | Peak assignment corrected [ statenj [ 12/07/18 06:27
Lab Sample ID: 490-164286-L-1 MSD Client Sample ID:
Date Analyzed: 12/06/18 14:00 Lab File ID: 120618IC8 0l8dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON | ANALYST | DATE
Sulfate 12.71 | Peak assignment corrected | statenj [ 12/07/18 06:28
9056A
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Lab Name: TestAmerica Nashville

HPLC/IC MANUAL INTEGRATION SUMMARY

Job No.:

SDG No.:

490-164382-1

Instrument ID: ICS8

Analysis Batch Number:

Lab Sample ID: CCVRT 490-563662/1

563662

Client Sample ID:

Date Analyzed: 12/13/18 23:51 Lab File ID: 121318IC8 034dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)
COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE

Fluoride 3.60 | Peak assignment corrected statenj 12/14/18 06:45

Chloride 4.81 | Peak assignment corrected statenj 12/14/18 06:45

Bromide 6.42 | Peak assignment corrected statenj 12/14/18 06:45

Sulfate 12.38 | Peak assignment corrected statenj 12/14/18 06:45

Sulfate as Sulfur 12.38 | Peak assignment corrected statenj 12/14/18 06:45
Lab Sample ID: MB 490-563566/1-A Client Sample ID:
Date Analyzed: 12/14/18 00:41 Lab File ID: 121318IC8 037dat-Conducti GC Column: Metrohm ASupp ID: 4 (mm)

COMPOUND NAME RETENTION MANUAL INTEGRATION
TIME REASON ANALYST ‘ DATE
Fluoride 3.59 | Peak assignment corrected [ statenj [ 12/14/18 06:47
9056A
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Lab Name: TestAmerica Nashville

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
CCV 100_00025 03/27/19|09/27/18 | DI Water, Lot NA 200 mL | IC Primary 00012 2 mL|Chloride 10 ug/mL
Fluoride 1 ug/mL
Sulfate 10 ug/mL
.IC Primary 00012 01/04/21 INORGANIC VENTURES, Lot N2-MEB664399 (Purchased Reagent) Chloride 1000 ug/mL
Fluoride 100 ug/mL
Sulfate 1000 ug/mL
IC Primary 00008 05/20/19 INORGANIC VENTURES, Lot K2-MEB635144 (Purchased Reagent) Bromide 100 ug/mL
Chloride 1000 ug/mL
Fluoride 100 ug/mL
Sulfate 1000 ug/mL
Sulfate as Sulfur 333.33 ug/mL
IC Primary 00012 01/04/21 INORGANIC VENTURES, Lot N2-MEB664399 (Purchased Reagent) Bromide 1000 ug/mL
Chloride 1000 ug/mL
Fluoride 100 ug/mL
Sulfate 1000 ug/mL
Sulfate as Sulfur 333.33 ug/mL
IC Secondary 00013 08/31/19 Agilent, Lot CS-3745 (Purchased Reagent) Bromide 1002 ug/mL
Chloride 1001 ug/mL
Fluoride 100.1 ug/mL
Nitrate as N 100 ug/mL
Nitrate as NO3 440 ug/mL
Nitrate Nitrite as N 200.1 ug/mL
Nitrite as N 100.1 ug/mL
Nitrite as NO2 330 ug/mL
Sulfate 1002 ug/mL
Sulfate as Sulfur 333.333 ug/mL
LCS 100_00028 01/25/19|07/25/18 | DI Water, Lot NA 200 mL|IC Secondary 00013 2 mL|Chloride 10.01 ug/mL
Fluoride 1.001 ug/mL
Sulfate 10.02 ug/mL
.IC Secondary 00013 08/31/19 Agilent, Lot CS-3745 (Purchased Reagent) Chloride 1001 ug/mL
Fluoride 100.1 ug/mL
Sulfate 1002 ug/mL
[LP_CCV pH 7.0_00078 [01/07/19] Fisher Scientific, Lot 183273 (Purchased Reagent) |pH 7 sU]
[LP_LCS 7.0 00070 [12/07/18] Ricca Chemical Company, Lot 4807J96 (Purchased Reagent) | pH 7 sU]
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration

LiICPMS Spike_ 00010 04/18/19|11/14/18 | 2% Nitric Acid, Lot 500 mL |MCGLI1-1 00009 2.5 mL|Lithium 5 mg/L
2799893

.MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm

MCCV1X A 00042 03/18/19|09/18/18 |2% Nitric Acid, Lot 500 mL|Li 50 ppm 00006 1 mL|Lithium 0.1 ppm
2841524

MCALSPECAREV_00010 10 mL|Arsenic 0.1 ppm

Barium 0.1 ppm

Beryllium 0.1 ppm

Cadmium 0.1 ppm

Calcium 50 ppm

Chromium 0.1 ppm

Cobalt 0.1 ppm

Copper 0.1 ppm

Lead 0.1 ppm

Nickel 0.1 ppm

Selenium 0.1 ppm

Silver 0.1 ppm

Thallium 0.1 ppm

Vanadium 0.1 ppm

Zinc 0.1 ppm

MCALSPECB 00012 10 mL|Antimony 0.1 ppm

Boron 0.1 ppm

Molybdenum 0.1 ppm

.Li 50 ppm 00006 04/17/19|04/18/18 | 2% Nitric Acid, Lot 250 mL |MCGLI1-1 00009 12.5 mL | Lithium 50 mg/L
2679336

..MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm

.MCALSPECAREV_ 00010 06/14/19 Inorganic Ventures, Lot M2-MEB659661 (Purchased Reagent) Arsenic 5 ppm

Barium 5 ppm

Beryllium 5 ppm

Cadmium 5 ppm

Calcium 2500 ppm

Chromium 5 ppm

Cobalt 5 ppm

Copper 5 ppm

Lead 5 _ppm

Nickel 5 ppm

Selenium 5 ppm

Silver 5 ppm

Thallium 5 ppm

Vanadium 5 ppm

Zinc 5 ppm

.MCALSPECB_ 00012 06/14/19 Inorganic Ventures, Lot M2-MEB654589 (Purchased Reagent) Antimony 5 ppm

Boron 5 ppm

Molybdenum 5 ppm

MCCV1X A_00048 02/20/19]11/20/18 |2% Nitric Acid, Lot 500 mL | MCALSPECAREV_00011 10 mL |Arsenic 0.1 ppm
2947964

Barium 0.1 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Beryllium 0.1 ppm
Cadmium 0.1 ppm
Calcium 50 ppm
Chromium 0.1 ppm
Cobalt 0.1 ppm
Copper 0.1 ppm
Lead 0.1 ppm
Lithium 0.1 ppm
Nickel 0.1 ppm
Selenium 0.1 ppm
Silver 0.1 ppm
Thallium 0.1 ppm
Vanadium 0.1 ppm
Zinc 0.1 ppm
MCALSPECB_00013 10 mL|Antimony 0.1 ppm
Boron 0.5 ppm
Molybdenum 0.1 ppm
.MCALSPECAREV 00011 07/14/19 Inorganic Ventures, Lot M2-MEB659661 (Purchased Reagent) Arsenic 5 ppm
Barium 5 ppm
Beryllium 5 ppm
Cadmium 5 ppm
Calcium 2500 ppm
Chromium 5 ppm
Cobalt 5 ppm
Copper 5 ppm
Lead 5 ppm
Lithium 5 ppm
Nickel 5 ppm
Selenium 5 ppm
Silver 5 ppm
Thallium 5 ppm
Vanadium 5 ppm
Zinc 5 ppm
.MCALSPECB_ 00013 07/14/19 Inorganic Ventures, Lot M2-MEB654589 (Purchased Reagent) Antimony 5 ppm
Boron 25 ppm
Molybdenum 5 ppm
MCRIX A 00060 01/25/19|10/25/18 |2% Nitric Acid, Lot 250 mL |Li 50 ppm 00006 0.025 mL |Lithium 0.005 ppm
2914746
MMSCRI-1B 00008 1 mL |Arsenic 0.001 ppm
Barium 0.01 ppm
Beryllium 0.001 ppm
Cadmium 0.001 ppm
Calcium 0.5 ppm
Chromium 0.002 ppm
Cobalt 0.0005 ppm
Copper 0.002 ppm
Lead 0.001 ppm
Nickel 0.001 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 490-164382-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Selenium 0.005 ppm
Silver 0.001 ppm
Thallium 0.001 ppm
Vanadium 0.001 ppm
Zinc 0.005 ppm
MMSCRI-2 00010 1 mL |Antimony 0.002 ppm
Boron 0.08 ppm
Molybdenum 0.005 ppm
.Li 50 ppm 00006 04/17/19|04/18/18 | 2% Nitric Acid, Lot 250 mL |MCGLI1-1 00009 12.5 mL | Lithium 50 mg/L
2679336
..MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm
.MMSCRI-1B 00008 06/14/19 Inorganic Ventures, Lot N2-MEB667056 (Purchased Reagent) Arsenic 0.25 ppm
Barium 2.5 ppm
Beryllium 0.25 ppm
Cadmium 0.25 ppm
Calcium 125 ppm
Chromium 0.5 ppm
Cobalt 0.125 ppm
Copper 0.5 ppm
Lead 0.25 ppm
Nickel 0.25 ppm
Selenium 1.25 ppm
Silver 0.25 ppm
Thallium 0.25 ppm
Vanadium 0.25 ppm
Zinc 1.25 ppm
.MMSCRI-2 00010 03/23/19 Inorganic Ventures, Lot N2-MEB666557 (Purchased Reagent) Antimony 0.5 ppm
Boron 20 ppm
Molybdenum 1.25 ppm
MCRIX A 00064 02/28/19]11/28/18 |2% Nitric Acid, Lot 250 mL|Li 50 ppm 00006 0.025 mL |Lithium 0.005 ppm
2974222
MMSCRI-1B 00008 1 mL |Arsenic 0.001 ppm
Barium 0.01 ppm
Beryllium 0.001 ppm
Cadmium 0.001 ppm
Calcium 0.5 ppm
Chromium 0.002 ppm
Cobalt 0.0005 ppm
Copper 0.002 ppm
Lead 0.001 ppm
Nickel 0.001 ppm
Selenium 0.005 ppm
Silver 0.001 ppm
Thallium 0.001 ppm
Vanadium 0.001 ppm
Zinc 0.005 ppm
MMSCRI-2 00010 1 mL |Antimony 0.002 ppm
Boron 0.08 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Molybdenum 0.005 ppm
.Li 50 ppm 00006 04/17/19|04/18/18 | 2% Nitric Acid, Lot 250 mL |[MCGLI1-1 00009 12.5 mL | Lithium 50 mg/L
2679336
..MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm
.MMSCRI-1B 00008 06/14/19 Inorganic Ventures, Lot N2-MEB667056 (Purchased Reagent) Arsenic 0.25 ppm
Barium 2.5 ppm
Beryllium 0.25 ppm
Cadmium 0.25 ppm
Calcium 125 ppm
Chromium 0.5 ppm
Cobalt 0.125 ppm
Copper 0.5 ppm
Lead 0.25 ppm
Nickel 0.25 ppm
Selenium 1.25 ppm
Silver 0.25 ppm
Thallium 0.25 ppm
Vanadium 0.25 ppm
Zinc 1.25 ppm
.MMSCRI-2 00010 03/23/19 Inorganic Ventures, Lot N2-MEB666557 (Purchased Reagent) Antimony 0.5 ppm
Boron 20 ppm
Molybdenum 1.25 ppm
MHgworkingCal 01932 12/11/18|12/10/18 | 2% Nitric Acid, Lot 100 mL|MHgIntcal 01001 1 mL |Mercury 100 ppb
2822817
.MHgIntcal 01001 12/11/18|12/10/18 | 2% Nitric Acid, Lot 100 mL|MCGHG1-1 00012 1 mL |Mercury 10 ppm
cont #:2822817
. .MCGHG1-1 00012 02/02/19 Inorganic Ventures, Lot K2-HG653768 (Purchased Reagent) Mercury 1000 ppm
MHgworkingCal 01933 12/12/18|12/11/18 | 2% Nitric Acid, Lot 100 mL|MHgIntcal 01002 1 mL |Mercury 100 ppb
2822817
.MHgIntcal 01002 12/12/18|12/11/18 | 2% Nitric Acid, Lot 100 mL|MCGHG1-1 00012 1 mL |Mercury 10 ppm
cont #:2822817
. .MCGHG1-1 00012 02/02/19 Inorganic Ventures, Lot K2-HG653768 (Purchased Reagent) Mercury 1000 ppm
MHgworkingCal_ 01934 12/13/18|12/12/18 | 2% Nitric Acid, Lot 100 mL|MHgIntcal 01003 1 mL |Mercury 100 ppb
2822817
.MHgIntcal 01003 12/13/18(12/12/18 | 2% Nitric Acid, Lot 100 mL|MCGHG1-1 00012 1 mL |Mercury 10 ppm
cont #:2822817
. .MCGHG1-1 00012 02/02/19 Inorganic Ventures, Lot K2-HG653768 (Purchased Reagent) Mercury 1000 ppm
MHgWorkingicv_01894 12/12/18|12/11/18 | 2% Nitric Acid, Lot 100 mL|MHgIntICV 00977 1 mL |Mercury 100 ppb
2822817
.MHgIntICV 00977 12/12/18|12/11/18 | 2% Nitric Acid, Lot 100 mL|MHGICV-1 00008 1 mL |Mercury 10 ppm
2822817
. .MHGICV-1 00008 02/02/19 ULTRA SCIENTIFIC, Lot CR-3231 (Purchased Reagent) Mercury 1000 ppm
MHgWorkingicv_01895 12/13/18|12/12/18 | 2% Nitric Acid, Lot 100 mL|MHgIntICV_00978 1 mL |Mercury 100 ppb
2822817
.MHgIntICV_ 00978 12/13/18|12/12/18 | 2% Nitric Acid, Lot 100 mL|MHGICV-1 00008 1 mL |Mercury 10 ppm
2822817
. .MHGICV-1 00008 02/02/19 ULTRA SCIENTIFIC, Lot CR-3231 (Purchased Reagent) Mercury 1000 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
MICSABX A 00037 12/08/18|10/02/18 | 2% Nitric Acid, Lot 100 mL|Li 50 ppm_ 00006 0.04 mL|Lithium 0.02 ppm
2914744
M6020ICS-0A 00009 10 mL|Al 100 ppm
Calcium 100 ppm
Fe 100 ppm
K 100 ppm
Mg 100 ppm
Molybdenum 2 ppm
Na 100 ppm
Ti 2 ppm
M6020ICS-0B 00009 1 mL |Arsenic 0.02 ppm
Cadmium 0.02 ppm
Chromium 0.02 ppm
Cobalt 0.02 ppm
Copper 0.02 ppm
Mn 0.022 ppm
Nickel 0.02 ppm
Silver 0.02 ppm
Zinc 0.022 ppm
MMSICSAB-1 00010 0.2 mL|Barium 0.02 ppm
Beryllium 0.02 ppm
Lead 0.02 ppm
Sr 0.025 ppm
Thallium 0.02 ppm
Vanadium 0.02 ppm
MMSICSAB-2 00009 0.2 mL|Antimony 0.02 ppm
Boron 0.05 ppm
Selenium 0.05 ppm
Si 0.5 ppm
Sn 0.1 ppm
.Li 50 ppm 00006 04/17/19|04/18/18 | 2% Nitric Acid, Lot 250 mL |[MCGLI1-1 00009 12.5 mL | Lithium 50 mg/L
2679336
..MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm
.M6020ICS-0A 00009 08/07/19 Inorganic Ventures, Lot M2-MEB662772 (Purchased Reagent) Al 1000 ppm
Calcium 1000 ppm
Fe 1000 ppm
K 1000 ppm
Mg 1000 ppm
Molybdenum 20 ppm
Na 1000 ppm
Ti 20 ppm
.M6020ICS-0B 00009 12/08/18 Inorganic Ventures, Lot K2-MEB652938 (Purchased Reagent) Arsenic 2 ppm
Cadmium 2 ppm
Chromium 2 ppm
Cobalt 2 ppm
Copper 2 ppm
Mn 2.2 ppm
Nickel 2 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Silver 2 ppm
Zinc 2.2 ppm
.MMSICSAB-1 00010 04/20/20 Inorganic Ventures, Lot M2-MEB657380 (Purchased Reagent) Barium 10 ppm
Beryllium 10 ppm
Lead 10 ppm
Sr 12.5 ppm
Thallium 10 ppm
Vanadium 10 ppm
.MMSICSAB-2 00009 04/20/20 Inorganic Ventures, Lot M2--MEB657381 (Purchased Reagent) Antimony 10 ppm
Boron 25 ppm
Selenium 25 ppm
Si 250 ppm
Sn 50 ppm
MICSABX A 00046 03/08/19|12/08/18 |2% Nitric Acid, Lot 100 mL|Li 50 ppm_ 00006 0.04 mL|Lithium 0.02 ppm
2974222
M6020ICS-0A 00009 10 mL|Al 100 ppm
Calcium 100 ppm
Fe 100 ppm
K 100 ppm
Mg 100 ppm
Molybdenum 2 ppm
Na 100 ppm
Ti 2 ppm
M6020ICS-0B 00010 1 mL |Arsenic 0.02 ppm
Cadmium 0.02 ppm
Chromium 0.02 ppm
Cobalt 0.02 ppm
Copper 0.02 ppm
Mn 0.022 ppm
Nickel 0.02 ppm
Silver 0.02 ppm
Zinc 0.022 ppm
MMSICSAB-1 00012 0.2 mL|Barium 0.02 ppm
Beryllium 0.02 ppm
Lead 0.02 ppm
Sr 0.02 ppm
Thallium 0.02 ppm
Vanadium 0.02 ppm
MMSICSAB-2 00009 0.2 mL|Antimony 0.02 ppm
Boron 0.05 ppm
Selenium 0.05 ppm
Si 0.5 ppm
Sn 0.1 ppm
.Li 50 ppm 00006 04/17/19|04/18/18 | 2% Nitric Acid, Lot 250 mL |[MCGLI1-1 00009 12.5 mL | Lithium 50 mg/L
2679336
..MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm
.M6020ICS-0A 00009 08/07/19 Inorganic Ventures, Lot M2-MEB662772 (Purchased Reagent) Al 1000 ppm
Calcium 1000 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Fe 1000 ppm
K 1000 ppm
Mg 1000 ppm
Molybdenum 20 ppm
Na 1000 ppm
Ti 20 ppm
.M6020ICS-0B 00010 12/08/19 Inorganic Ventures, Lot K2-MEB652938 (Purchased Reagent) Arsenic 2 ppm
Cadmium 2 ppm
Chromium 2 ppm
Cobalt 2 ppm
Copper 2 ppm
Mn 2.2 ppm
Nickel 2 ppm
Silver 2 ppm
Zinc 2.2 ppm
.MMSICSAB-1 00012 04/20/20 Inorganic Ventures, Lot M2-MEB657380 (Purchased Reagent) Barium 10 ppm
Beryllium 10 ppm
Lead 10 ppm
Sr 10 ppm
Thallium 10 ppm
Vanadium 10 ppm
.MMSICSAB-2 00009 04/20/20 Inorganic Ventures, Lot M2--MEB657381 (Purchased Reagent) Antimony 10 ppm
Boron 25 ppm
Selenium 25 ppm
Si 250 ppm
Sn 50 ppm
MICSAX 00134 01/02/19|10/02/18 | 2% Nitric Acid, Lot 100 mL |M6020ICS-0A 00009 10 mL|Al 100 ppm
- 2914744 B
Calcium 100 ppm
Fe 100 ppm
K 100 ppm
Mg 100 ppm
Molybdenum 2 ppm
Na 100 ppm
Ti 2 _ppm
.M6020ICS-0A 00009 08/07/19 Inorganic Ventures, Lot M2-MEB662772 (Purchased Reagent) Al 1000 ppm
Calcium 1000 ppm
Fe 1000 ppm
K 1000 ppm
Mg 1000 ppm
Molybdenum 20 ppm
Na 1000 ppm
Ti 20 ppm
MICSAX 00140 02/28/19|11/28/18 | 2% Nitric Acid, Lot 100 mL |M6020ICS-0A 00009 10 mL|Al 100 ppm
- 2974222 -

Calcium 100 ppm
Fe 100 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
K 100 ppm
Mg 100 ppm
Molybdenum 2 ppm
Na 100 ppm
Ti 2 ppm
.M6020ICS-0A 00009 08/07/19 Inorganic Ventures, Lot M2-MEB662772 (Purchased Reagent) Al 1000 ppm
Calcium 1000 ppm
Fe 1000 ppm
K 1000 ppm
Mg 1000 ppm
Molybdenum 20 ppm
Na 1000 ppm
Ti 20 ppm
MICVX A 00022 04/01/19|11/05/18 |2% Nitric Acid, Lot 250 mg/L|Li 50 ppm 00006 0.4 mg/L|Lithium 0.08 mg/L
2841524
MICPMSICV 00025 10 mg/L |Antimony 0.08 mg/L
Arsenic 0.08 mg/L
Barium 0.08 mg/L
Beryllium 0.08 mg/L
Boron 0.08 mg/L
Cadmium 0.08 mg/L
Calcium 40 mg/L
Chromium 0.08 mg/L
Cobalt 0.08 mg/L
Copper 0.08 mg/L
Lead 0.08 mg/L
Molybdenum 0.08 mg/L
Nickel 0.08 mg/L
Selenium 0.08 mg/L
Silver 0.08 mg/L
Thallium 0.08 mg/L
Vanadium 0.08 mg/L
Zinc 0.08 mg/L
.Li 50 ppm 00006 04/17/19|04/18/18 | 2% Nitric Acid, Lot 250 mL |[MCGLI1-1 00009 12.5 mL | Lithium 50 mg/L
2679336
..MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm
.MICPMSICV_ 00025 11/16/19 CPI International, Lot 10070144-1 (Purchased Reagent) Antimony 2 ppm
Arsenic 2 ppm
Barium 2 ppm
Beryllium 2 ppm
Boron 2 ppm
Cadmium 2 ppm
Calcium 1000 ppm
Chromium 2 ppm
Cobalt 2 ppm
Copper 2 ppm
Lead 2 ppm
Molybdenum 2 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Nickel 2 ppm
Selenium 2 ppm
Silver 2 ppm
Thallium 2 ppm
Vanadium 2 ppm
Zinc 2 ppm
MICVX A 00023 02/12/19|11/20/18 | 2% Nitric Acid, Lot 250 mg/L |MICPMSICV_ 00024 10 mg/L |Antimony 0.08 mg/L
2914746

Arsenic 0.08 mg/L
Barium 0.08 mg/L
Beryllium 0.08 mg/L
Boron 0.4 mg/L
Cadmium 0.08 mg/L
Calcium 40 mg/L
Chromium 0.08 mg/L
Cobalt 0.08 mg/L
Copper 0.08 mg/L
Lead 0.08 mg/L
Lithium 0.08 mg/L
Molybdenum 0.08 mg/L
Nickel 0.08 mg/L
Selenium 0.08 mg/L
Silver 0.08 mg/L
Thallium 0.08 mg/L
Vanadium 0.08 mg/L
Zinc 0.08 mg/L
.MICPMSICV_00024 12/29/19 CPI International, Lot 10082096-1 (Purchased Reagent) Antimony 2 ppm
Arsenic 2 ppm
Barium 2 ppm
Beryllium 2 ppm
Boron 10 ppm
Cadmium 2 ppm
Calcium 1000 ppm
Chromium 2 ppm
Cobalt 2 ppm
Copper 2 ppm
Lead 2 ppm
Lithium 2 ppm
Molybdenum 2 ppm
Nickel 2 ppm
Selenium 2 ppm
Silver 2 ppm
Thallium 2 ppm
Vanadium 2 ppm
Zinc 2 ppm
MSTD2X A 00018 2% Nitric Acid, Lot Lithium 0.2 ppm

‘02/03/19‘08/03/18‘

2841524

‘ 250 mL‘Li 50 ppm_00006
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

Job No.: 490-164382-1

SDG No.:

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
MCALSPECAREV_00010 10 ppm |Arsenic 0.2 ppm
Barium 0.2 ppm
Beryllium 0.2 ppm
Cadmium 0.2 ppm
Calcium 100 ppm
Chromium 0.2 ppm
Cobalt 0.2 ppm
Copper 0.2 ppm
Lead 0.2 ppm
Nickel 0.2 ppm
Selenium 0.2 ppm
Silver 0.2 ppm
Thallium 0.2 ppm
Vanadium 0.2 ppm
Zinc 0.2 ppm
.Li 50 ppm 00006 04/17/19|04/18/18 | 2% Nitric Acid, Lot 250 mL |MCGLI1-1 00009 12.5 mL|Lithium 50 mg/L
2679336
..MCGLI1-1 00009 04/18/19 Inorganic Ventures, Lot N2-LI665824 (Purchased Reagent) Lithium 1000 ppm
.MCALSPECAREV 00010 06/14/19 Inorganic Ventures, Lot M2-MEB659661 (Purchased Reagent) Arsenic 5 ppm
Barium 5 ppm
Beryllium 5 ppm
Cadmium 5 ppm
Calcium 2500 ppm
Chromium 5 ppm
Cobalt 5 ppm
Copper 5 ppm
Lead 5 ppm
Nickel 5 ppm
Selenium 5 ppm
Silver 5 ppm
Thallium 5 ppm
Vanadium 5 ppm
Zinc S ppm
MSTD2X A 00023 02/01/19]11/01/18|2% Nitric Acid, Lot 250 mL |MCALSPECAREV 00011 10 ppm |Arsenic 0.2 ppm
2914746
Barium 0.2 ppm
Beryllium 0.2 ppm
Cadmium 0.2 ppm
Calcium 100 ppm
Chromium 0.2 ppm
Cobalt 0.2 ppm
Copper 0.2 ppm
Lead 0.2 ppm
Lithium 0.2 ppm
Nickel 0.2 ppm
Selenium 0.2 ppm
Silver 0.2 ppm
Thallium 0.2 ppm
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Lab Name: TestAmerica Pittsburgh

REAGENT TRACEABILITY SUMMARY

SDG No.:

Job No.: 490-164382-1

Parent Reagent

Reagent
Exp Prep Dilutant Final Volume

Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
Vanadium 0.2 ppm

Zinc 0.2 ppm

.MCALSPECAREV_00011 07/14/19 Inorganic Ventures, Lot M2-MEB659661 (Purchased Reagent) Arsenic 5 ppm
Barium 5 ppm

Beryllium 5 ppm

Cadmium 5 ppm

Calcium 2500 ppm

Chromium 5 ppm

Cobalt 5 ppm

Copper 5 ppm

Lead 5 ppm

Lithium 5 ppm

Nickel 5 ppm

Selenium 5 ppm

Silver 5 ppm

Thallium 5 ppm

Vanadium 5 ppm

Zinc 5 ppm

MSTD3X 00089 02/03/19|08/03/18 |2% Nitric Acid, Lot 250 mL | MCALSPECB 00012 10 ppm |Antimony 0.2 ppm

- 2841524 B

Boron 0.2 ppm

Molybdenum 0.2 ppm

.MCALSPECB_00012 06/14/19 Inorganic Ventures, Lot M2-MEB654589 (Purchased Reagent) Antimony 5 ppm
Boron 5 ppm

Molybdenum 5 ppm

MSTD3X 00092 02/01/19|11/01/18|2% Nitric Acid, Lot 250 mL | MCALSPECB 00013 10 ppm |Antimony 0.2 ppm

- 2914746 -

Boron 1 ppm

Molybdenum 0.2 ppm

.MCALSPECB_00013 07/14/19 Inorganic Ventures, Lot M2-MEB654589 (Purchased Reagent) Antimony 5 ppm
Boron 25 ppm

Molybdenum 5 ppm

MTAPITTICPMS_00032 06/29/22 INORGANIC VENTURES, Lot N2-MEB669274 (Purchased Reagent) Arsenic 4 ug/mL
Barium 200 ug/mL

Beryllium 5 ug/mL

Boron 100 ug/mL

Cadmium 5 ug/mL

Chromium 20 ug/mL

Cobalt 50 ug/mL

Copper 25 ug/mL

Lead 2 ug/mL

Nickel 50 ug/mL

Selenium 1 ug/mL

Silver 5 ug/mL

Thallium 5 ug/mL

Vanadium 50 ug/mL

Zinc 50 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name: TestAmerica Pittsburgh Job No.: 490-164382-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
MTAPITTICPMS_00033 04/03/21 INORGANIC VENTURES, Lot N2-MEB666956 (Purchased Reagent) Al 200 ug/mL
Arsenic 4 ug/mL
Barium 200 ug/mL
Beryllium 5 ug/mL
Boron 100 ug/mL
Cadmium 5 ug/mL
Chromium 20 ug/mL
Cobalt 50 ug/mL
Copper 25 ug/mL
Fe 100 ug/mL
Lead 2 ug/mL
Mn 50 ug/mL
Nickel 50 ug/mL
Selenium 1 ug/mL
Silver 5 ug/mL
Sr 100 ug/mL
Thallium 5 ug/mL
Vanadium 50 ug/mL
Zinc 50 ug/mL
MTAPITTMSA 00045 11/05/22 INORGANIC VENTURES, Lot N2-MEB673406 (Purchased Reagent) Calcium 5000 ug/mL
K 5000 ug/mL
Mg 5000 ug/mL
Na 5000 ug/mL
MTAPITTMSC_00052 11/14/19 Inorganic Ventures, Lot N2-MEB673408 (Purchased Reagent) Antimony 50 ug/mL
Molybdenum 100 ug/mL
Si 1000 ug/mL
Si02 2140 ug/mL
Sn 200 ug/mL
Ti 100 ug/mL

Page 51 of 797




Reagent

IC Primary 00008



iuoncnuic"

VENTURES. CERTIFICATE oF ANALYSIS

300 Technology Drive 303]
Christiansburg, VA 24073 - USA fax: ﬂ”' 585.3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION
4 INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories". [ACCREDITED] [ACCREDITED)
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate s doi
Number QSR-1034).
2.0 PRODUCT DESCRIPTION = !
Product Code: Multi Analyte lon Chromatography Solution "II"”“I""”I" II Il'
Catalog Number: TA-14 At
1D IC Primary_00008
. o Exp: 05/20/19 Prpd: JHS
Lot Number: K2-MEB635144 PRIMARY STOCK SOLUTION
Matrix: H20
Value / Analyte(s): 1000 pg/mL ea:
Chlaride, Sulfate,
100 pg/mL ea:
Bromide, Fluoride, Nitrate as N,
Nitrite as N ’
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Bromide, Br 100.0 £ 0.5 pgimL Chioride, CI 1000+ 5 pg/mL
Fluoride, F- 100.0 £ 0.4 pg/mL Nitrata as N, NNO3- 100.0 £0.5 pg/mL

100.0 £ 0.7 pg/mL 1000 £ 5 pg/mL

Nitrite as N, NNO2- Sulfate, S04

Certified Density: 1.002 g/mL (measured at 20 + 1 °C)

Assay Information:

ANALYTE METHOD NIST SRM#
Br IC Assay 3184

Br Volhard 998b

Cl IC Assay 3182

Cl Volhard 999b

F- IC Assay 3183
NNO3- IC Assay 3185
NNO2- Calculated 8040
NNO2- IC Assay

SO4 IC Assay 3181

SRM LOT#
020701

999b

060925_

9979b

050721

050517

8040

traceable to SRM 40h
080603

- The Calculated Value is a value calculated from the weight of a starting material that has been certified
directly vs. a National Institute of Standards and Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The following equations are used in the calculation of the cerlified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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4.0

5.0

6.0

7.0

Characterization of CRM by two independent methods

Characterization of CRM/RM by Two Methods

Certified Value, Xy Where two methods of characterization are used
is the weighted mean of the two results:

XermRm = [W,) (Xg) + (wy) (Xp)]
X, = mean of Assay Method A with standard uncertainty Uchar a
Xp, = mean of Assay Method B wilh slandard uncertainty u

char b
w, and wy, = the weighting factors for each method calculated using the inverse
¥ squarez of the vanance
= z 2 2
Wa = (Tghap gl / ((Mughge g)” * (Wgpgp 1)
= 2 2 3
Wy = (Wugpar p” H{(WUgpap 2™+ (Mgpg p)9)
" & = 2 2 2 2 Y
CRM/RM Expanded Uncertainty () = UCRM[RM =K (u char a&h * Upb + Uit + U 15] <
k = coverage factor = 2 in all cases at Inorganic Ventures
2 2 2 2,2
Uchar ag&b = [(Wa)® (Ughar o) * (W) (Ugnge p) 1™ where ugpor 5 and ugpo  are the square
root of the sum of the squares of errors from characterization which include instrument
measurement, density, NIST SRM uncertainty, weighing, and volume
Uy}, = bottle to bottle homogeneity standard unceriainty
= long lerm stability standard uncertainty (storage)

Uits
Upg = transport stability standard uncertainty

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reparted, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is

specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration

laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratery and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality

control of CRM/RMs.
CHROMATOGRAM

N/A
INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations

Characterization of CRM by one method

Characterization of CRM/RM by One Method

Certified Value, Xgrmrm: Where one method of characterization
is used is the mean of individual results:

XcrmiRM = Mean of Assay Method A with standard uncertainty Ugpg, 4

CRMIRM Expanded Uncertainty (£) = Ucgrurm = K (Wohar 2 * Wb * Uits * U2 s)”

k = coverage factor = 2 in all cases al Inorganic Venlures

Uchar a = Square root of the sum of the squares of the errors from characlerization
which include instrumental measurement, density, NIST SRM uncertainty,
weighing, and volume

uy, = bottle to bottle homogeneity standard uncertainty

uyg = long term slability standard uncertainty (storage)

uyg = Iransport slabllity standard uncertainty

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag keep cap tightly sealed when not in use. Store and use at 20° + 4° C. Do
not pippette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

- Keep cap tightly sealed when not in use. Slore and use at 20 + 4° C. Do not pipette from the container. Do not
return removed aliquots to container.
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8.0

9.0

10.0

HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 10CFR50 Appendix B - Nuclear Regulatory Commission

= Domestic Licensing of Production and Utilization Facilities

_10.210CFR21 - Nuclear Regulatory Commission

- Reporting defects and Non-Compliance

10.3 1SO 9001 Quality Management System Registration 1
- QSR Certificate Number QSR-1034

10.4 ISO/IEC 17025 “General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number §83.01

10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers"

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Chrisliansburg, Va 24073, USA_ Telephone. BOD 689 6799, 540 585 3030, Fax: 540 585 3012 ol Iras com, f com
CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date

May 20, 2016

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise madified.

11.2 Lot Expiration Date
- May 20, 2019
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year from the date of removal from the aluminized bag or
after the date given in Sec. 11.2, whichever comes first. This is contingent upon the CRM/RM being handled
and stored in accordance with the instructions given in Sec 7.1.
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12.0

NANES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By:

Maurice Harris y,

Product Documentation Technician Z,[’/ - T
Certificate Approved By:

Michael Booth 72 : : ,,a' 2 ﬁ 5 {
QC Supervisor i

Certifying Officer:

Paul Gaines
PhD., Senior Technical Director @Jk "
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tP‘INORGﬂg"c" CERTIFICATE ofF ANALYSIS

ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to 1SO Guide 34, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories".
Inorganic Ventures is also an I1SO 8001 registered manufacturer (QSR Certificate
Number QSR-1034).

PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution
Catalog Number: 60201CS-0A
Lot Number: M2-MEB662772
Matrix: 1% (v/iv) HNO3
Value / Analyte(s): 10 000 pg/mL ea:
Chtaride,
2 000 pg/mL ea:
Carbon,
1 000 pg/mL ea:
Calcium, Aluminum, Iron,
Potassium, Magnesium, Sodium,
Phospharus, Sulfur,
20 pg/ml ea:
Titanium, Molybdenum
CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Aluminum, Al 1001 £3 pg/mL Caleium, Ca 1001 4 pg/mL
Carbon, G 2002 % 4 pgimL Chioride, CI 10 010.0 £ 60.0 pg/mL
iron, Fe 1001 £ 4 pg/mL Magnesium, Mg 1001 4 pg/mL
Molybdenum, Mo 20.02 £0.10 pg/mL Phosphorus, P 1001 £ 4 pg/mL
Potassium, K 1001 4 pgimL Sodium, Na 1001 % 4 pgimL.
Sulfur, S 1001 £ 4 pg/mL Titanlum, Ti 20.03 1 0.12 pg/mL
Density: 1.034 g/mL {measured at 20 £ 4 °C)

Assay Information:
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5.0

6.0

7.0

8.0

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration [aboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.
TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

CRM/RMs are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resuit from the most
sensitive method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an
ULPA-Filtered Clean Room. An ULPA-Filter is 99.9985% efficient for the removal of particles down to

0.3 uym,

M Ag < 0000400 M Eu < 0.000100 s Na < M Se < 0003000 M Zn 0.004001
s Al < s Fe < M Nb < 0000100 n Si < M Zr <  0.000800
M As < D030009 M Ga < 0000100 M Nd < 0000100 M Sm <  0.000100

M Au < 0000100 M Gd < 0000100 M Ni < 0006402 M Sn < 0.000600

M B < 0005801 M Ge < 0.003000 M Os < 0001000 M Sr 0.006802

M Ba 0000800 M Hf < 0000100 s P < M Ta < 0.000200

M Be < 0000100 M Hg < 0000100 M Fb 0001300 M Tb < 0.000100

M Bi <« 0000100 M Ho < 0000100 M Pd < (0000100 M Te < 0.0068402

s Ca < M In < 0008802 M Pr < 0000100 M Th < 0.000100

C Cd < 0003102 M Ir < 0000100 M Pt < 0000100 8 Ti <

M Ce < 0000400 s K < M Rb 0015304 M TI <  0.000100

O Co < 0007238 M La < 0000100 M Re < 0000400 M Tm <  0.000100

M Cr 0.002200 O Li 0001137 M Rh < 0000100 M U <  0.000100

M Cs < 0000100 M Lu < 0000100 M Ru < 0000100 M V <  0.003401

M Cu 0.004701 s Mg < s § <« M w 0.001800

M Dy < 0000100 O Mn < 0010340 M Sb < 0002400 M Y < 0.000100

M Er < 0000100 § Mo < M Sc < 0000800 M Yb <  0.000100

M - Checked by ICP-MS O - Checked by ICP-OES i - Speciral Interference
n - Not Checked For s - Solution Standard Element

INTENDED USE
- For the calibration of analytical instruments and validation of analytical methods as appropriate.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations
- Store between approximately 4° - 30° C while in sealed TCT bag.
- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.
- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° -24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.
- For more information, visit www.inorganicventures.com/TCT

HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
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CERTIFICATE oOF ANALYSIS
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1.0 ACCREDITATION / REGISTRATION
INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for |
the Competence of Reference Material Producers” and ISO/NEC 17025, "General
Requirements for the Compelence of Testing and Cafibration Laboratories”. ACCREDITED| |ACCREDITED
Incrganic Ventures is also an ISO 8001 registered manufacturer {QSR Certificate et S oes =L
Nurnber QSR-1034).
20  PRODUCT DESCRIPTION NI
; . 2593045
Product Code: Multi Analyte Custom Grade Solution D M0Z01CS-08_D0009
Catalog Number: 6020I1CS-0B Z’;‘;;é.?";n?‘"*s" opruraReat
Lot Number: K2-MEBB652938
Matrix: 3% (viv) HNO3
Value / Analyte(s): 2 pg/mL ea:
Silver, Arsenic, Cadmium,
Cobalt, Chromium+3, Copper,
Manganese, Nickel, Zinc
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Arsenic, As 2.000 & 0.814 pg/mL Cadmium, Cd 2,000 £ 0.012 pgfmbL
Chromium+3, Cr3 2.000 £ 0.010 pg/mL Cabalt, Co 2.000 £ 0.009 pg/mL
Copper, Cu 2.000 £ 0.012 ugimL Manganese, Mn 2.000 % 0,010 pg/mL
Nickel, Ni 2,000 £ 0.012 py/mb Silver, Ag 2.000 £ 0.014 pgimL
Zin, Zn 2.000 £ 0.012 pgimL
Certified Density: 1.013 g/mt (measured at 20 £ 1 °C)

Assay Information:
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4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratary.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratery and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

5.0 TRACE METALLIC IMPURITIES {TMI ) DETERMINED BY ICP-MS AND ICP-OES (pg/mL)
N/A
6.0 INTENDED USE
- For the calibration of analytical instruments and validation of anslytical methods as appropriate.
7.0 INSTRUCTIGNS FOR THE CORRECT USE OF THIS REFERENGE MATERIAL
7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will oceur, resulting in a gradual increase in the analyte concentratien(s). Itis
the responsibility of the user ta account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag keep cap lightly sealed when not in use. Store and use at 20° £ 4° €. Do
not pippette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Low Silver Note: This solution containg “LOW" levels of Silver. Please store this entire bottle inside a sealed glass jar.
8.0 HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information fegarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed aceerding to an in-house procedure and is guaranteed to be homogenecus.
Homageneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homaogeneity.

10.0 QUALITY STANDARD DOCUMENTATION
10.1 T0CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Produclion and Utilization Facilities
10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance
10.3 130 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034
10.4 ISQ/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"”

- Chemical Testing - Accredited / A2| A Certificate Number 883.01
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ACCREDITATION / REGISTRATION

CERTIFICATE oOF

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories".
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate

Number QSR-1034).
PRODUCT DESCRIPTION
Product Code:

Catalog Number: 60201CS-0B

Lot Number: K2-MEB652938
Matrix: 3% (v/v) HNO3
Value / Analyte(s): 2 pg/mL ea:
Silver,
Cobalt,
Manganese,

CERTIFIED VALUES AND UNCERTAINTIES

ANALYTE CERTIFIED VALUE
Arsenic, As 2.000 +£0.014 pg/mL
Chromium+3, Cr3 2.000 £ 0.010 pg/mL

Copper, Cu 2.000 +0.012 pg/mL
Nickel, Ni 2.000 + 0.012 pg/mL
Zinc, Zn 2.000 + 0.012 pg/mL

Certified Density:

Assay Information:

Multi Analyte Custom Grade Solution

Arsenic,
Chromium+3,
Nickel,

ANALYTE
Cadmium, Cd

Cobalt, Co
Manganese, Mn

Silver, Ag

1.013 g/mL (measured at 20 + 1 °C)
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Cadmium,
Copper,
Zinc

CERTIFIED VALUE
2.000 £ 0.012 pg/mL

2.000  0.009 pg/mL
2.000  0.010 pg/mL

2.000 £ 0.014 pg/mL

[ACCREDITED)

ANALYSIS

[ACCREDITED)

Testing Laboratory
Certificate 883.01

Reference Material Producer
Certificate 883.02



4.0

ANALYTE
Ag
Ag
As
Cd
Cd

Zn

METHOD
ICP Assay

Volhard
ICP Assay
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Calculated
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
EDTA

NIST SRM# SRM LOT#

3151 992212

999c 999c

3103a 100818

3108 130116

928 928

3113 000630 Co

928 928

3112a 030730Cr3
See Sec. 4.2

3114 121207

928 928

3132 050429

928 928

3136 120619

928 928

3168a 120629

928 928

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.

Characterization of CRM by two independent methods

Characterization of CRM/RM by Two Methods

Certified Value, Xogyrm» Where two methods of characterization are used
is the weighted mean of the two results:

XCRM/RM = [(Wa) (Xa) + (Wb) (Xb)]

X, = mean of Assay Method A with standard uncertainty u,

char a

Xb = mean of Assay Method B with standard uncertainty Uchar b

Wy and Wy = the weighting factors for each method calculated using the inverse

square of the variance:
- 2 2 2
Wa = (Wghar o)™/ (1NUghar o) + (1Ughar p)))
Wy = (Mignar p) / (Mighar g)° + (1Nighar b))
) y
CRM/RM Expanded Uncertainty (£) = Ucgm/rM = K (Wchar agb * Wbb * UYlits + uz‘s)/2

k = coverage factor = 2 in all cases at Inorganic Ventures

- 2 2 2
Uchar a&b = [Wa)” (Ughar o)™ + (Wp)” (Uchar b)
root of the sum of the squares of errors from characterization which include instrument

2]1/2 where u

char a

and u, p are the square

char

measurement, density, NIST SRM uncertainty, weighing, and volume

Upp = bottle to bottle homogeneity standard uncertainty

Uj¢ = long term stability standard uncertainty (storage)

Uy = transport stability standard uncertainty

TRACEABILITY TO NIST

Characterization of CRM by one method

Characterization of CRM/RM by One Method

Certified Value, Xcgyrm» Where one method of characterization
is used is the mean of individual results:

XcRM/RM = Mean of Assay Method A with standard uncertainty ugpo. o

CRM/RM Expanded Uncertainty (£) = Ucrayrm = K (Wchar a * Wpp * Wigs * 0% 1)
k = coverage factor = 2 in all cases at Inorganic Ventures
= square root of the sum of the squares of the errors from characterization

which include instrumental measurement, density, NIST SRM uncertainty,

Uchar a

weighing, and volume
Upp = bottle to bottle homogeneity standard uncertainty
Uj4 = long term stability standard uncertainty (storage)
Uy = transport stability standard uncertainty

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std." is

specified.

Page 2 of 4

Page 65 of 797



4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

N/A
6.0 INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag keep cap tightly sealed when not in use. Store and use at 20° + 4° C. Do
not pippette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Low Silver Note: This solution contains “LOW” levels of Silver. Please store this entire bottle inside a sealed glass jar.

8.0 HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

10.0 QUALITY STANDARD DOCUMENTATION
10.1 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities
10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance
10.3 1ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034
10.4 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"

- Chemical Testing - Accredited / A2LA Certificate Number 883.01
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10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; i com; info@inc i Ires.com

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date

October 31, 2016

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- October 31, 2020
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year from the date of removal from the aluminized bag or
after the date given in Sec. 11.2, whichever comes first. This is contingent upon the CRM/RM being handled
and stored in accordance with the instructions given in Sec 7.1.

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By:

Maurice Harris
Product Documentation Technician f = -

I Ko
Certificate Approved By:

Michael Booth m : 5 f:. m

Supervisor, Quality Control

Certifying Officer:

Paul Gaines
CEO, Senior Technical Director C(/llﬂ .
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10 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to 1SO Guide 34, "General Requirements for

the Competence of Reference Material Producers” and ISQ/IEC 17025, "General

KRR

Requirements for the Competence of Testing and Calibration Laboratories”. [aceREDITED]
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Cerlificate ey AT i "
Number QSR-1034).
2.0 PRODUCT DESCRIPTION LT T || |||
Product Code: Multi Analyte Custom Grade Solution 2716977
ID: MCALSPECAREY_00010
Catalog Number: TAPITT-CAL-SPECA-REV Exp: 0417118 Prid: RSK
TAPITT-CAL-SPECA-REV
Lot Number: M2-MEB659661
Matrix: 3% (viv) HNO3
Value / Analyte(s): 2500 ug/mL ea:
Calcium, Sodium, Potassium,
Magnesium,
1250 pg/mL ea:
[ron,
25 pg/mL ea:
Manganese, Aluminum,
§ pg/mL ea:
Arsenic, Barium, Beryllium,
Cadmium, Cobalt, Chromium,
Copper, Nickel, Lead,
Selenium, Strontium, Thallium,
Vanadium, Zinc, Silver
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Aluminum, Al 25.01 £ 0.09 pg'mL Arsenlc, As 5.001 £0.024 pg/mL
Barium, Ba 5.001 £ 0.028 pg/mL Beryltium, Be 5.002 + 0,030 pgimL
Cadmium, Cd 5.002 % 0.030 pg/mL Calclum, Ca 2 500 £ 10 pg/mL
Chromiurn, Cr 5.002 0.026 pg/mL Cobalt, Co 5.003 * 0.026 pgimL
Copper, Cu 5.002 £ 0.030 yg/mL Iron, Fe 128015 pg/mL
Lead, Pb 5.003 £ 0.022 yg/mL Magnesium, Mg 2 500 £ 10 pgfmL
Manganese, Mn 25.03 £ 0.10 pg/mL Nickel, Ni 5.001 £ 0.030 pgimL
Potassium, K 2500 %9 pg/mL Selenium, Se 5.000 £ 0.026 pg/mL
Silver, Ag 5.004 1 0.034 pg/mL Sodlum, Na 2 500 £ 9 pgimL
Strontium, Sr 5.003 £0.030 pgimL Thallium, TI 5.002 +0.030 pg/mL
Vanadium, V 5.001 £ 0.030 pgimL Zinc, Zn 5.001 £0.030 pg/mL
Page 1 of 5
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Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods Characterization of CRM/RM by One Method

Cartifled Valus, Xogpayay, Where two methods of characterization are used Certified Value, X;ppmy. Where one method of characterization
is the weighted mean of the two results: iz used is the mean of individual resulis:

Xopmurm = [wy) {Xy) + (W) L)} XcRMmM = Mean of Assay Method A with standard uncertainty Uapar g

X, =mean of Assay Method A with standard uncestainly ugpor 5
X, = mean of Assay Method B with standard uncertainly epar
w, and wy, = the waighling factors for each method cakiulated using the inverse
sejtiare of the varance:
Wy = (Wigngr g/ ((Mlgpap 2% + (1 Sy
Wy = Wigpar ) {(Viighar o + Wignay g

CRMIRM Expanded Uncertainty (2) = Ucnwam = & (4%cnar aan * Wb + Wts * Wi CRMRM Expandad Uncertzinty (£) = Uggaurm = K W char a * Wb+ Vs * 12 gl

k = coverage factor = 2 in all cases at Inorganic Varturas I = coveraga faclor = 2 in all eases at Inorganic Ventures

Ushar agb = [Wal {har o7 * ) Wonar l,)zll‘é WhETE Ugjya g 3N Upppe p 378 the square Ychar o = Suare root of the 3um of tha squares of ths efrors from characterization
root of the sum of the squarea of arars from characterization which Include instrurnent which include instrumental measurement, density, NIST SRM uncestainty,
measurement, density, NIST SRM uncertainty, weighing, and valume waighing, and volume

ug,p, = bottie to bottia ity standard I Upyg, = bottle to bottie ity d

U = fong tarm stabilky standard uncertainty (starape) ujgg = long tem stability standard uncertainty (storage)

= atabifity dard ctaink U1gq = transport stability standard uncertainty

4.0 TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reparted, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermemeters that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared o master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

50 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL})

N/A
6.0 INTENDED USE
- For the calibration of analytical instruments and validation of analytical methods as appropriate.

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations
- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° -24° C to
minimize the effects of franspiration. Use at 20° + 4° C to minimize velumetric dilution error when using the
reported density. Do not pipette from the container. Do'not return removed aliquots to container.
- For more: information, visit www.inorganicventures.com/TCT

Low Silver Note: This solution contains “LOW" levels of Silver. Please store this entire bottle inside a sealed glass jar.
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Certificate Approved By:

Michael Booth
Supervisor, Quality Control

Certifying Officer:

Paul Gaines
CEDQ, Senior Technical Director
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1.0

3.0

ACCREDITATION / REGISTRATION

..................................................

CERTIFICATE ofF ANALYSIS

..............................................

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General
|ACCREDITED ACCREDITED

Requirements for the Competence of Testing and Calibration Laboratories”.

Inorganic Ventures is also an 1ISO 8001 registered manufacturer (SR Certificate Tosting Laboatory  Referanca Maaritl Producer

Number QSR-1034).
PRODUCT DESCRIPTION

Product Code: Multi Analyte Custom Grade Solution

Catalog Number: TAPITT-CAL-SPECA-REV2

Lot Number: N2-MEBG689356

Matrix: 3% (viv) HNO3

Value / Analyte(s): 2 500 pg/mL ea:
Calcium, Sodium,
Magnesium,
1250 pg/mL ea:
Iron,
25 yg/ml ea:
Manganese, Aluminum,
5 pg/mL ea:
Arsenic, Barium,
Cadmium, Cabalt,
Caopper, Nickel,
Selenium, Strontium,
Vanadium, Zinc,
Lithium

CERTIFIED VALUES AND UNCERTAINTIES

Page 1 of 5

Page 73 of 797

WORUB R R

2810213

1D MCALSF'ECAREV_OODH
Exp: 068723/19 Prpd: RSK
TAF‘”T-CAL—SPECA—REV2

Potassium,

Beryllium,
Chromium,
Lead,
Thallium,
Silver,



ANALYTE
Ag
Ag
Al
Al
As
Ba
Ba
Be
Ca
Ca
Cd
Cd
Co
Co
Cr
Cr
Cu
Cu
Fe
Fe
K
K
Li
Li
Mg
Mg
Mn
Mn
Na
Na
Ni
Ni
Pb
Pb
Se
Se
Sr
Sr
Tl
T
v
v
Zn
Zn

METHOD
ICP Assay

Voalhard
ICP Assay
EDTA

ICP Assay
ICP Assay
Gravimetric
ICP Assay
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Calculated
ICP Assay
EDTA

[CP Assay
EDTA

ICP Assay
Gravimetric
ICP Assay
Gravimetric
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Gravimetric
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Calculated
EDTA

ICP Assay
ICP Assay
Calculated
ICP Assay
EDTA

ICP Assay
EDTA

NIST SRM#
3151

999¢
3101a
928
3103a
3104a

3105a
3109a
828
3108
928
313
928
3112a

3114
928
31286a
928
3M141a

3129a

3131a
928
3132
928
3152a

3136
928
3128
928
3149

928
3153a
3158

3165
928
3168a
928

SRM LOT#
992212

999¢
140903

928

100818
140909

See Sec. 4.2
090514
130213

928

130116

928

000630 Co
928
030730Cr3
See Sec. 4.2
121207

928

140812

928

140813

See Sec. 4.2
100714

See Sec. 4.2
050302

928

050429

928

120715

See Sec. 4.2
120619

928

101026

928

100501

See Sec. 4.2
928

990906
8993012

See Sec. 4.2
160906

928

120629

928

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent

expanded uncertainties expressed at approximalely the 95% confidence level using a coverage factor of k = 2.
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8.0

8.0

10.0

11.0

12.0

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 IS0 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories”
- Chemical Testing - Accredited / AZLA Certificate Number 883.01

10.3 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02
Inarganic Ventures, 300 Technology Crive, Chrisliansburg, Va. 24073, USA; Telaphona: B00.859.6799; 540.585.3030, Fax: 540.585.3012; nerganleventures.cony, Infofinorganicvenures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date
June 22, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
-June 22, 2022
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term

stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year {or six months in the case of a 30 mL bottle) from the

date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Michael Booth ;z * ﬂ _( 2 M

Supervisor, Quality Control

Certifying Officer:

Paul Gaines
CEQ, Senior Technical Director Cuvlﬂ k .
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Reagent

MCALSPECB 00012



1Ic CERTIFICATE of ANALYSIS

E S ----------------- D T D T T T T e T T T Y

1.0  ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to [SO Guide 34, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General

Requirements for the Compelence of Testing and Calibration Laboratories™. [ACCREDITED] [AGCREDITED
Inorganic Ventures is also an 130 9001 registered manufacturer (QSR Certificate T e ™
Number QSR-1034).
20 PRODUCT DESCRIFTION URATON, LR
) 2717049
Product Code: Multi Analyte Custom Grade Solution ID: MCALSPECE._00012 ;
Exp: 411718 Prpd: RSK :
Catalog Number: TAPITT-CAL-SPECB TAPITT-CAL-SPECB
Lot Number: M2-MEB654589
Matrix: 3% {viv) HNO3
tr. HF
Value / Analyte(s}: 250 pg/mL ea:
Silicon,
5 pg/mL ea:
Beron, Molybdenum, Antimony,
Tin, Titanium
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Antimony, Sh 5.001 £ 0.041 pg/mL Boron, B 5.000 + 0.034 pgimL
Molybdenum, Mo 5.001 + 0.030 pg/mL Silicon, Si 250.0 1.6 pg/mL
Tin, Sn 5.001 + 0.024 pg/mL Titanium, Ti 5.001 £ 0.030 pg/mL
Certified Density: 1.014 g/mL {measured at 20 + 1 °C)
Assay Information:
ANALYTE METHOD NIST SRM# SRM LOT#
B ICP Assay 3107 110830
B Calculated See Sec. 4.2
Mo ICP Agsay 3134 891307
5b ICP Assay 31024 061229
Sb Calculated See Sec. 4.2
Si ICP Assay 3150 130912
8n ICP Assay 3161a 070330
8n Calculated See Sec. 4.2
Ti ICP Agsay 3162a 060808
Ti Calculated See Sec. 4.2

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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8.0 HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed according o an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

10.0 QUALITY STANDARD DOCUMENTATION

10.1 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance

10.3 1SO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.4 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laberatories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Cerlificate Number 883.02

Inarganic Vantuea, 300 Techrology Driva, Christiansburg, Va. 24073, USA; Telophona: 800.669.6739; 540.585.3030, Fax 540.585.3012, oom; Infoiinorgar oom

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
January 05, 2017

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- January 05, 2020
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studias conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Vatidity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year from the date of removal from the aluminized bag or
after the date given in Sec. 11.2, whichever comes first. This is contingent upon the CRM/RM being handled
and stored in accordance with the instructions given in Sec 7.1.
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Reagent

MCALSPECB 00013



CERTIFICATE oF ANALYSIS

ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers" and ISQ/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories".
Inorganic Ventures is also an 1ISO 9001 registered manufacturer {QSR Certificate

Number QSR-1034).

PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution
Catalog Number: TAPITT-CAL-SPECB-REV1
Lot Number: N2-MEB668995
Matrix: 3% (viv) HNO3
tr. HF
Value / Analyte(s): 250 pg/mL ea:
Silicon,
25 pg/mL ea:
Boron,
5 pyg/mL ea:
Molybdenum, Antimony,
Titanium
CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE
Antimony, Sb 5.006 1 0.039 ug/mL Boron, B
Molybdenum, Mo 5.006 £ 0.030 pg/mL Silicon, Si
Tin, Sn 6,006 £ 0.025 py/mL_ Titanium, T
Density: 1.016 g/mL (measured at 20 + 4 °C)
Assay Information:
ANALYTE METHOD
B ICP Assay
Mo ICP Assay
Sh ICP Assay
Si ICP Assay
Sn ICP Assay
Sn Calcuiated
Ti ICP Assay

Tin,

CERTIFIED VALUE
24.99 £0.15 pgimL

250.1 £ 1.8 pgfmL

5.008 1 0.034 pgimL

NIST SRM#
3107

3134
3102A
3150

3161a

3162a

Teating Laboratory
Cartiicate B83.01

gy

Rafaranca Matarial Pmdpcor
Cortificuty 833.02

DAL HDRARA B Y

2810230

I5: MCALSPECE_00013
Exp: D6/29/19 Prpd: RSK
TAPITT-CAL-SPECB-REV1

SRMLOT#
110830

130418
061229
130912
070330
See Sec. 4.2
130925

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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9.0

10.0

11.0

12.0

HAZARDOUS INFORMATION
- Please refer to the Safety Data Shest for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procadure and is guaranteed to be homogeneous.
Hoemogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.11S0 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration_Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO Guide 34 "General Requirements for the Compatence of Referenice Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02
Inerganic Ventures, 300 Tachnolegy Drive, Christianshurg, Va, 24073, USA; Telephane; B00.869.6799; 540.585.3000, Fax; 540.585.3012; i k Infof@inorgani

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification issue Date
June 21, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handied in accordance with instructions given in Sec 7.1. This certification is nuliified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date

-June 21, 2022
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration {loss of water from the solution} and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date;
- This CRM/RM should not be used longer than one year {or six months in the case of a 30 mL bottie) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is -
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Michael Booth n ’ ﬁ f’ :2 M

Supervisor, Quality Control

Certifying Officer:

Paul Gaines:
CEO, Senior Technical Director anlﬂ k Z ! .
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Reagent

MCGHG1-1 00012



2.0

3.0

iNORGANIC
fxs?qrﬁunés CERTIFICATE oF ANALYSIS

ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to 1ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories". m ACCREGITED
Inorganic Ventures is also an iSO 9001 registered manufacturer (QSR Certificate e ey
Number QSR-1034).
PRODUCT DESCRIPTION NN
Product Code: Single Analyte Custom Grade Solution 2620514

ID: MCGHG1-1_00012
Catalog Number: CGHG1 Exp: 0131721 Prpd: RUR

Hg Stock solution CAL
Lot Number: K2-HG853768
Matrix: 5% (viv) HNO3 g S

W .
Vailue / Analyte(s): 1 000 pgimL ea: 7[ l6
Mercury [ {:

Starting Materiai: Hg metal
Starting Material Lot#: 05214TX, R307HGA1, 1780

Starting Material Purity: 99.9994%
CERTIFIED VALUES AND UNCERTAINTIES

Certified Value: 1004 + 3 pg/mL
Certified Density: 1.026 g/mL (measured at 20 + 1 °C)

Assay Information:

Assay Nethod #1 1000 4 pg/mL
ICP Assay NIST SRM 3133 Lot Number: 061204

Assay Method #2 1006 £ 3 pg/imL
EDTA NIST SRM 928 Lot Number: 928

- The Calculated Value is a value calculated from the weight of a starting material that has been certified
directly vs. a National Institute of Standards and Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 85% confidence level using a coverage factor of k = 2.
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Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods Characterization of CRM/RM by One Method
Certified Value, Xcpprp whers two methods of characterization are used Certified Value, Xopypy, where one mathod of characterization
is the weighted mean of the two results: is used is the mean of individual results:
Xormnm = [(Wa) (Xg) + tw,) (Xp)] XopMmm = Mean of Assay Method A wilh standard uncertainty Uy, »
X, = mean of Assay Method A wlth standard uncertainty Ugpar o
Xp, =maan of Assay Method B with ur inty Ughar b

wy and wi, = the weighting factors for each method calculated using the inverse
square of the variance:
Wa = (igngr )%/ €1Ughar a *+ (ighar )
Wi, * (Tigha; b { (Vighar al” + (Vilgnar 1)}

CRMRM Expanded Uncertainty (£ = Uoppmm = & (cnar agb + Vo * Wits *+ g™ CRMRM Expanded Uncertainty (£)= Ucpara = K (Wchar a + Wt * Wis + 07 i)™

k = coverage factor = 2 in all cases at Inorganic Ventures k = coverage factor = 2 in all cases at Ingrganic Ventures

Uchar akb = (W (cnar 202 + Wp)? ftighar pP27E Whers g and ugy o are the square Ugphar a = SAUArE root of the sum of the squares of the emors from characterization
root of the sum of the squares of errars from characterization which include instrument which inchude instrumental measurement, density, NIST SEM uncertainty,
measurement, density, NIST SRM uncertainty, weiihing, and volume weighing, and volume

Upy, = bottle to bottle homogeneity dard rtainty Upy, = bettla to bottle homogeneity standard uncartainty

Uy = long term stability standard uncertainty {storage) Ujts = long term stability standard yncertainty (storage)

Uy = transport stability standard uncertainty Upy = transport stability standard uncartainty

4.0 TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited caltbration
laboratory.

4.2 Balance Callbration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Caltbration
- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality

control of CRM/RMs.
5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (pg/mL)

CRM/RMs are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most
sensitive method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an
ULPA-Filtered Clean Room. An ULPA-Filter is 99.9985% efficient for the removal of particles down to

0.3 ym.

M Ag 0.001716 M FEu < 0.000203 0O Na 0.000767 M Se < 0013814 O Zn 0.000124
o A 0.000161 O Fe 0.000148 M Nb < 0000203 o Si 0.000445 M Zr < 0001219
M As < 0002844 M Ga < 0.000203 M Nd < 0.000203 M Sm < 0.000203

O Au < 00032198 M Gd < 0.000203 O Ni < 0.001812 M Sn < 0000203

O B < 0002479 M Ge < 0.000609 M Os < 0.000202 O Sr < 0000152

M Ba < 0000203 M Hf < 0.000203 0O P < 0.0M0730 M Ta < 0.000203

O Be < 0000322 s Hg < M Pb < 0.000203 M Tb < 0000203

M Bi < 0013001 M Ho < 0.000203 M Pd < 0000404 M Te < 0.001422

0 Ca 0001767 M In < 0.004062 M Pr- < 0000203 M Th < 0.000203

M Cd 0000074 M Ir < 0000202 M Pt < 0000203 O Ti < 0.000530

M Ce < 0000203 M K 0000432 M Rb < 0001219 O Ti < 0.002788

M Co < 0000406 M La < 0000203 M Re < 0001016 M Tm < 0.000203

o Cr 0000167 O Li < 0.000180 M Rh < 0000203 M U < 0.000813

M Cs < 0000203 M Lu < 0000202 M Ru < 0000202 M WV < 0.000406

M Cu < 0000406 O Mg 0000379 © S < 0023508 M W < 0.000808

M Dy < 0000203 M Mn < 0000203 O Sb < 0009657 M Y < 0.000203

M Er < 0000203 ©C Mo < 0.002152 M 8c < 0000406 M Yb < 0.000203
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M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference
n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE
- For the calibration of analytical instruments and validation of analytical methods as appropriate.

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations
- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag keep cap tightly sealed when not in use. Store and use at 20° + 4° C. Do
not pippette from the container. Do not return removed aliquots to container.

- For more information, visit www.lnorganicventures.com/TCT

Atomic Weight; Valence; Coordination Number; Chemical Form In Solutlon - 200.59 +2 4 Hg(OH){aq) 1+
Chemical Compatibility - Stable in HNO3. Avoid basic media forming insoluble carbonate. The sulfide, basic
carbonate, oxalate, phosphate, arsenite, arsenate and iodide are insoluble in water.

Stahility - 2-100 ppb levels not stable in 1% HNO3 / LDPE container, stable in 10% HNO3 packaged in
borosilicate glass. 1-100 ppm levels stable in 7% HNO3 packaged in borosilicate glass. 1000-10,000 ppm
solutions are chemiczlly stable for years in 5-10% HNO3 / LDPE container.

Hg Containing Samples (Preparation and Solution) - Metal (soluble in HNO3 ); Oxide ( Soluble in HNO3);
Ores and Organic based (The literature has more references to the preparation of Hg containing samples
than any other element. Please consult the Iiterature for your specific sample type, since such preparations
are prone to error. Or e-mail our technical staff and we will contact you to discuss your particular sample
preparation questions in further detail ).

Atomic Spectroscopic Information {ICP-OES D.L.s are given as radiat/axial view):

Technlque/Line Estlmsted D.L. Order Interferences (underlined indicates severe)
ICP-MS 202 amu 9 ppt nfa 186W160
ICP-OES 184.950 nm 0.03/0.005 pg/mL 1
ICP-OES 194.227 nm 0.03/0.005 pg/mL 1 v
ICP-OES 253.652 nm 0.1/0.03 pg/mL 1 Ta, Co, Th ,Rh, Fe,
u

8.0 HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

10.0 QUALITY STANDARD DOCUMENTATION
10.1 10CFR50 Appendix B - Nuclear Regulatery Commisslon
- Demestic Licensing of Production and Utilization Facilities
10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance
10.3 1SO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034
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11.0

12.0

10.4 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories™

- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorgaric Vantures, 300 Technology Drive, Chifstianstxurg, Va 24073, USA; Telephone: B800.669.6739; 540.585.3030, Fax: 540.585.3012; i .o, infodRl com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date

January 13, 2017

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1, This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
-January 13, 2021

- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration {loss of water from the solution} and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year from the date of removal from the aluminized bag or
after the date given in Sec. 11.2, whichever comes first. This is contingent upon the CRM/RM being handled
and stored in accordance with the instructions given in Sec 7.1,

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By:

Donna Senn
Product Documentation Technician

Certificate Approved By:

Michae! Booth
Supervisor, Quality Control

GCertifying Officer:

Paul Gaines
CEO, Senior Technical Director

Plcetlocs? 2. el

o R e
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iINORGANIC
‘LEONTURES CERTIFICATE oOF ANALYS-IS
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1.0 ACCREDITATION / REGISTRATION % 4 ( 5(@
INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers” and ISQAEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories". ACCREDITED| [ACGCREDITED
Incrganic Ventures is also an ISO 8001 registered manufacturer (QSR Certificate Todting Labwrlery  Refofanee Aot Prodiicat
Number QSR-1034).

20  PRODUCT DESCRIPTION AN R 10
Product Code: Single Analyte Custom Grade Solution 2716943

1D: MCGLI-1_00009
Catalog Number: CcGLi ?gogt:p::]samr:'ﬁ;
Lot Number: NZ-LI665824
Matrix: 0.1% (viv) HNO3
Value / Analyte(s): 1 000 pgimL ea:
Lithium

Starting Material: Li2CO3
Starting Material Lot 1813
Starting Material Purity: 99.2985%

3.0 CERTIFIED VALUES AND UNCERTAIN_TIES

Certified Value: 1000 4 pg/mL
Density: 1.005 g/mL (measured at 20 + 4 °C)

Assay Information:

Assay Method #1 999 £ 4 uyg/mL
ICP Assay NIST SRM 3128a Lot Number: 100714

Assay Method #2 1000 £ 1 pg/mL
Gravimetric NIST SRM Lot Number: See Sec. 4.2

- The Calculated Value is a value calculated from the weight of a starting material that has been certified
directly vs. a National Institute of Standards and Technalogy (NIST} SRM/RM. See Sec 4.2 for balance
traceability. ’

The fallowing equations are used in the calculation of the certified value and the uncertainty. Repoerted uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods Characterization of CRM/RM by One Method

Certified Value, Xopypy, where two methods of characterization are used Certified Value, Xequmuy, whers one method of characterization
ie the weighted mean of the two resuits: is used is the mean of individual resulte:

Xormam = Hwg) (Xg) + (wy) (K11 Xorayrm = mean of Assay Method A with standard uncertairity ugp o

X, = mean of Assay Method A with standard uncertainty Uthara
X, = mean of Assay Mathod B with standard uncertainty Uohar b
wy and wi, = the weighting factors for each method calculated using the inverse
&yuare of the varance:
Wy = (Wigpae o 1 ((Mughgr 20+ (Hugpa, g7
Wy = {Mitgngr )77 (CMlghge o + (Righgr 57

CRM/RM Expanded Uncertainty {£) = Uopayrm ™ K epar agb * Wht + Wi + W)™ CRMIRM Expanded Uncertalnty (£} = Upppyrm = K (Wonar o + Bhp * U * 124"

k = coverage factor = 2 in all cases at Inorganic Ventures k = coverage factor = 2 in all cases at inorganic Ventures

Ughar akh = (Wl (cnar ¥ + () Mgpar 3175 where Ughar a 3N Ugpar p AT the square Ughar a = SQU2HE raot af the sum of the squares of the errors from characterization
root of the sum of the squares of arrorg from cf ization which include instr which include instrumentaf measurement, donsity, NIST SRM uncartainty,
measurement, density, NIST SRM uncertainty, weighing. and volume weighing. and volume

Uy, = bottie fo bottie homogensity standard uncertainty Upp, = bottie to bottle h ety d Y

g = long term stability standard uncertainty (storage} Uy = long term stability standard uncertainty (storage)

U = transport stabllity standard uncertainty Uy, = transport stability standard uncertainty

4.0 TRACEABILITY TO NIST

- This product is traceable to NIST via.an unbroken chain of comparisons. The uncertainties for each certified
value are reparted, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term ‘in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and pracedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration
- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.
5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES {pg/mL)

CRM/RMs are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most
sensitive method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an
ULPA-Filtered Clean Room. An ULPA-Filter is 99.9985% efficient for the removal of particles down to

6.3 um.

M Ag < 0004204 M Eu < 0006306 O Na 0.0162177 M Se < 0.016817 O Zn 0.001621
o Al 0.000459 O Fe 0.001081 M Nb < 0.001051 O Si 0.025948 M Zr <  0.010511
M As < 0021022 M Ga < 0.002102 M Nd < -0.004204 M Sm < 0.002102

M Au < 0006306 M Gd < 0.002102 © Ni < 0.002300 O Sn < 0Q.006000

O B 0.000270 M Ge < 0.012613 n Os < O Sr 0.000108

O Ba 0.000108 M Hf < 0.004204 O P < 0002500 M Ta < 0.014715

O Be < 0.000200 O Hg < 005000 M Pb < 0006306 M Tb < 0.000830

M Bi < 0000840 M Ho < (0.0010561 M Pd < 0.010511 M Te < 0.063067

QO Ca 0.024867 O In < DO004000 M Pr < 0000630 M Th < 0.002102

M Cd < 0006306 M Ir < 0010511 M Pt < 0004204 O Ti < 0.000700

M Ce < 0010511 O K 0011082 M Rb < 0002102 M Tl < 0.002102

M Co < 00063068 M La < 0001051 M Re < 0.002102 M Tm <  0.000840

M Cr < 0010511 s L < M Rh < 0002102 M < 0.004204

M Cs < 0000630 M Lu < 0.000840 M Ru < 0004204 O V < 0.000800

O Cu < 0.001400 O Mg 0.007027 © S 0.008180 O W <  0.004000

M Dy < 0012613 O Mn 0.000037 M Sb < 0.001051 M Y < 0.084089

M Er < 0010511 M Mo < 0004204 M Sc < 0.021022 M Yb < 0.002102
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6.0

7.0

9.0

10.0

M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference
n - Not Checked For s - Solution Standard Element

INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration{s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference cbserved will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° -24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots fo container.

- For more information, visit www.inorganicventures.com/TCT

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution -6.94 +1 (6) Li+(aq) large
effective radius due to hydration sphere

Chemical Compatibility -Soluble in HCI, HNO3, H2S04 and HF aquecus matrices. Stable with all metals
and inocrganic anions.

Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm salutions
chemically stable for years in 1-5% HNQ3 / LDPE container.

Li Containing Samples {Preparation and Solution) -Metal (Dissolves very rapidly in water); Ores {Sodium
carbenate fusion in P10 followed by HCI dissolution-blank levels of Li in sodium carbonate critical); Organic
Matrices (Sulfuric / peroxide digestion or nitric / sulfuric / perchloric acid decompaosition).

Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Technique/Line Estimated D.L. Order Interferences (underined indicates severe)
ICP-MS 7 amu 10 ppt n/a

ICP-OES 323.261 nm 1.1/ 0.05 micro;g/mL 1 Sb, Th, Ni

ICP-OES 460.286 nm 0.9/0.04 pyg/mL 1 Zr, Th

ICP-OES 670.784 nm 0.002 / 0.00002 pg/mL 1 2nd order radiation

from R.E.s on some
optical designs

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.

HOMOGENEITY

- This solution was mixed accerding to an in-house procedure and is guaranteed to be homogeneous.
Homageneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION
10.1 10CFR50 Appendix B - Nuclear Regulatory Commission

- Domestic Licensing of Praduction and Utilization Facilities

10.2 10CFR21 - Nuclear Regulatory Commission

- Reporting defects and Non-Compliance

10.3 ISO 9001 Quality Management System Registration

- QSR Certificate Number QSR-1034

Page 3 of 4
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10.4 1SO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories”
- Chemical Testing - Accredited / A2LA Certificate Number 883.01
10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inarganic Ventures, 300 Technology Drive, Chrigtiansbury, Va. 24073, UBA; Telephene: 800.669.6799; 540.585.3030, Fax: 540.585.3012; i I com; info@ine i om

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
March 16, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- March 16, 2022
- The date after which this CRM/RM shouid not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handied CRM/RMs. Lot expiration is limited primarily by
transpiration {loss of water from the sclution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Michael Booth m * g 5’2 M

Supervisor, Quality Control

Certifying Officer:

Paul Gaines
CEOQ, Senior Technical Director Cuba k .
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LTRA

Analytical Selutions

Certificate of Analysis

ISO Guide 34 Reference Material

Product Number: |CP-080 Lot Issue Date: 14-jul 2017
Lot Number: CR-3231 Expiration Date: 31-Aug 2024

Product Name: Mercury ICP Standard

Description:

This Reference Material (RM} was gravimetrically prepared in accordance with 1SQ Guide 34 and under ULTRA Scientific’s 1ISO 9001
registered quality system. The neat materials used for this product have been verified by ULTRA’s ISO 17025 laboratory and under
ULTRA's ISO Guide 34 accreditation. The analyte concentrations were verified by ULTRA’s ISO 17025 accredited laboratory. For each
analyte, the true value, with fts uncertainty value calculated at the 95% confidence level, is reported below.

Analyte StartingMaterial Lot Number Purity {%) Calculated Value Traceability & Method
mercury *mercuric nitrate RM11214 99.959% 1002 £ 2 pg/mL NIST 5RM 3133; ICP-QES

*light sensitive

Solvent: 2% nitric acid in low TOC water (< 50 ppb)
Non-Certified Values:

Density: 1.0101 g/mL @ 20.00 £ 0.05°C

Trace Metailic Impurities in Solution Standard in pg/mL

*__ Al <0.005ND * Ga  <0.005 ND n__ Nb n__ s
* __ Sb  <D.0DSND n__ Ge n___ Os n__ Ta

*_ As  <0.005 ND n__ Au o Pd  <0.005ND n__ Te

*__ Ba <0.005ND n__ HF = P <D.0OSND n__ Tb

* _ Be <0.005ND n__ Ho ¥ Pt <0.005 ND n___ T

*__  Bi  <0.005ND o In <0.005 ND * K <0.005 ND = Th  <0.005ND
*_ B <DOOSND n__ Ir n__ Pr n___ Tm

*__ &d <0.005ND * Fe  <0.005ND n___ Re o= Sn <0.005 ND
* s <0.005ND * La  <0.005 ND n__ Rh L Ti  <0.005ND
* _ Ca <0.005ND * Pb  <0.005 ND n__ Rb n__

n__ Ce ¥ Li  <0.005ND n___ Ru n__ U

* cr <0005 ND n__ Lu n__ Sm + ¥V <0.005ND
*__ Co <0.005ND r Mg  <0.005ND n__ Sc n__ Yb

*_ Cu <0.005ND x Mn  <0.005 ND o Se  <{).005ND n__ Y

n_ Dy 5. Hg *_ Si <0.005ND * Zn  <0.005ND
*__ Er  <0.005ND 2 Mo  <0.005ND * Ag  <0.005ND n__ zr

*  Eu  <0.005ND n_ Nd L Na  <0.005ND

* Gd  <0.005 ND * NI <D.005 ND LA Sr <0.005ND

* - element checked; i - spectral interference; n — element not checked; D — element detected; ND — element not detected;
5 - standard element

ACCREDITED ACCREDITED
— T —— R
- T Y, IS0 9001 Registered Quality System — TUV USA Page 1 of 2
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LTRA

Analytical Selutions

Certificate of Analysis

ISO Guide 34 Reference Material

Product Number; [CP-080 Lot Issue Date: 14-Jul 2017
Lot Number: CR-3231 Expiration Date: 31-Aug 2024

Storage: Store at Room Temperature (15° to 30°C).

Traceability:

Traceability has been established through an unbroken chain of comparisons, each having stated uncertainties. Comparisons are
based on appropriate physical or chemical measurements, including gravimetric or volumetric dilution, where the mass or volume of
a solution before and after dilution is measured. The balances used for these measurements are calibrated with weights traceable
to NIST in compliance with ANSI/NCSL Z-540-1, IS0 9001, 1SO 17025, and ISO Guide 34. Calibrated Class A glassware is used for
volumetric measurements. Thermometers are calibrated against a NIST traceable thermometer in accordance with NIST Special

Publication 819.

Estimation of Uncertainties:
The true value is reported, with its uncertainty value calculated at the 95% confidence level.

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

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

Instructions for Use:

Sample aliquats for analysis should be withdrawn at 20°C to 25°C immediately after opening and should be processed without delay
for the true value to be valid within the stated uncertainties. Do not pipet from the bottle. Do not return any material removed for
pipetting to the bottle. Tightly cap the bottle after removing any material and store according to the instructions noted above.

Hazards:
Refer to the Safety Data Sheet for information regarding this RM.

Expiration of Certification:
The certification of this RM is valid, within the measurement uncertainty specified, until the expiration date specified above,
provided the RM is handled and stored in accordance with the instructions given in this certificate. This certification is nuliified if the

RM is darmaged, contaminated, or otherwise modified.

Maintenance of Certification:
The real-time, long term stability of the RM may be monitored over the lifetime of the certification. i substantive changes occur

that affect the certification before the expiration of this certificate, ULTRA Scientific will notify the purchaser.

e

John Russo Monica Bourgeois
President Director of QA/RA
i
af
ACCHAEDITED :ACCR'EDITEQ
—— - — ;. — R
B | ISO 9001 Registered Quality System — TUV USA Page 2 of 2
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2809647

1D: MICPMSICY_00024
Exp: 122119 Prpa: RSK.

REPORT OF ANALYSIS e ey
Multi-Element Aqueous RM Product #: 4400-180531AC01-A-250
Custom TAPITT-ICP-MS-ICV-REV1 A Lot#: 10082096-1
Matrix: 5% HNQaftr. HF
Element Certified Concentration Element Certified Concentration Element Certified Concentration
Ag 2.0 pgimL Cu 2.0 pgimL Sb 2.0 pg/mL
Al 10.0 pg/mL Fe 500 pg/mL Se 2.0 pgimL
As 2.0 pgimL K 1000 pg/mL Si 100 pg/mL
B 10.0 pgimL Li 2.0 pgimL Sn 2.0 ugimL
Ba 2.0 yg/mL Mg 1000 pgimL Sr 2.0 pgimL
Be 2.0 pgimL Mn 10.0 yg/mL Ti 2.0 pgimL
Ca 1000 pg/mL Mo 2.0 pgimL T 2.0 pg/mL
Cd 2.0 pg/mL Na 1000 pg/imL v 2.0 pg/mL
Co 2.0 pgimL Ni 2.0 pg/mL Zn 2.0 pgimL
Cr 2.0 ygimL Pb 2.0 pg/mL

Intended Use: This solution is intended for use as a reference material (RM) or calibration standard for inductively coupled plasma opfical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry {ICP-MS), flame or fumace atomic absorption spectroscopy {AA
or GFAA), and ofher techniques for elemental analysis.

Certification & Traceability: This RM was manufactured, processed, andfor cerlified under a quality management system that is
registered/accrediled to 1SO 9001, ISO Guide 34, and ISO/IEC 17025. This RM was prepared to the certified concentrations shown above by
gravimetric methods using single-element concentrates, and was stabilized using high purity nitric acid (HNO), trace hydrofluoric acid (HF) and
diluted with filtered {0.22 umy, 18 M-ohm deionized water, The balances used in the preparation of this RM are calibrated regularty with traceability
to NIST, using a calibration provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are
performed in Class A calibrated glassware. The certified concenlrations were determined based upon gravimetric precedures. Secondary
verification of the certified concentrations was performed using ICP-OES that was callbrated and/or referenced against NIST SRMs (see reverse
side). The uncertainty associated with the certified concentration is +0.5% relative, which is the sum of the estimated errors due to the purlty of the
raw materials, the gravimetric preparation of the solution, and transpiration through the container. This represents the expanded uncertainty at the
95% confidence level using a coverage factor of k=2,

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior fo use.
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the RM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original RM or other
chemically suitable matrix. The solution should be ket tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or
immerse the bottle or its contents, and avoid exposure to direct sunlight or molsture.

Perlod of Validity: CP! intemational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes

in the stability of the solution.

%‘/ ‘4"1”“" June 27, 2018

Chuck Goudreau, Cerfifying Officer Certification Date
CP! Intemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein.

USA Europe
5580 Skylane Boulevard  P: 707.525.5788 Nieuwe Hemweg 7P P:+31 20 638 05 87
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam  F: +31 20 420 28 36
F: 707.545.7901 www.cpiipig| tigyabm The Netherlands
Rev. 1 %8981 of 2 7
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INORGANIC CERTIFICATE ofF ANALYSIS

E S T T b RO e N -l - T - 4

ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General w
Requirements for the Competence of Testing and Calibration Laboratories”. [ACCREDITED] [AGCREDITED

Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate Teathg Laboratary  Rataronca Mataia Precwar
Number QSR-1034).

PRODUCT DESCRIPTION CHUT T TR

Product Code: Multi Analyte Custom Grade Solution 2716950

SCRI-16_00005
Catalog Number: TAPITT-MSCRI-1B-REV1 oot

TAPITT-MSCRI-1B-REV1
Lot Number: N2-MEB667056
Matrix: 3% (viv) HNO3
Value / Analyte(s): 125 pg/mL ea:
Calcium, Potassium, Magnesium,
Sodium,
12.5 pg/mi ea:
Iron,
7.5 yg/mL ea:
Aluminum,
2.5 yg/mL ea:
Barium,
1.25 pg/ml ea:
Manganese, Selenium, Strontium,
Zinc,
0.5 pg/mL ea:
Chromium, Copper,
0.25 yg/mL ea:
Cadmium, Beryllium, Arsenic,
Thallium, Vanadium, Silver,
Nickel, Lead,
0.125 pg/mL ea:
Cobalt

CERTIFIED VALUES AND UNCERTAINTIES

Page 1 of 6
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ANALYTE
Ag
Ag
Al
Al
As
As
Ba
Ba
Be
Ca
Ca
Cd
Cd
Co
Co
Cr
Cu
Cu
Fe
Fe
K
K
Mg
Mg
Mn
Mn
Na
Na
Ni
Ni
Pb
Pb
Se
Se
Sr
Sr
TI
mn
v
v
Zn
Zn

METHOD
ICP Assay

Volhard
ICP Assay
EDTA

ICP Assay
Calculated
ICP Assay
Gravimetric
ICP Assay
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Gravimetric
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Gravimetric
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Calculated
EDTA

ICP Assay
ICP Assay
Calculated
EDTA

ICP Assay
ICP Assay
EDTA

NIST SRM#
3151

999h
3101a
928
3103a

3104a

3105a
3109a
928
3108
928
3113
928
3112a
3114
928
3126a
928
3141a

3131a
928
3132
928
3152a

3138
928
3128
928
3149

928
3153a
3158

928
3165
3168a
928

SRM LOT#
992212

999b
140903

9238

100818

See Sec. 4.2
140009

See Sec. 4.2
090514
130213

928

060531

928

000630 Co
928
030730Cr3
121207

928

140812

928

140813

See Sec. 4.2
050302

928

050429

928

120715

See Sec. 4.2
120619

928

101026

928

100801

See Sec. 4.2
928

990908
993012

See Sec. 4.2
928

992706
120629

928

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent

expanded uncertainties expressed at approximately the 95% confidence level using a coverage factorof k = 2.

Page 3 of 6
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8.0 HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

10.0 QUALITY STANDARD DOCUMENTATION

10.1 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance

10.3 IS0 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.4 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories™
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.5 1SO Guide 34 "General Requirements for the Competence of Reference Material Producers"

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02
Inerganic Vanturas, 300 Tachnology Drive, Christiansburg, Va. 24073, USA; Telephone: 800 669.67599; 540.585.3030, Fax: 5405853012, icvantures,com; infe@inergank com

11.0  CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification iIssue Date
April 06, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- April 06, 2021
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year {or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7 1.

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Page 5 of 6
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-----

CERTIFICATE oF ANALYSIS

ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to SO Guide 34, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories™.
Inorganic Ventures is also an ISC 9001 registered manufacturer {QSR Cerlificate

Number QSR-1034).

PRODUCT DESCRIPTION

Product Code:
Catalog Number:

Lot Number:
Matrix;

Value / Analyte(s):

Multi Analyte Custom Grade Solution

TAPITT-MSCRI-2-REV2
N2-MEB&66557

5% (viv) HNO3

tr. HF

125 pug/mL ea:

Silicon,

20 yg/mL ea:

Boron,

1.25 pg/ml ea:

Molybdenum, Tin,
0.5 ug/mL ea:

Antimony

CERTIFIED VALUES AND UNCERTAINTIES

ANALYTE
Antimony, Sb

Molybdenum, Mo

Tin, Sn

Density:

Assay Information:

ANALYTE
B

B
Mo
Mo
Sb
Si
Si
Sn
Sn
Ti
Ti

CERTIFIED VALUE
0.5000 + 0.0039 pg/mL Boron, B

1.250 £0.008 pyg/mL

1.250 £ 0.007 pg/mL

ANALYTE

Sificon, Si

Titanium, TI

1.025 g/mL (measured at 20 + 4 °C)

METHOD
ICP Assay

Calculated
ICP Assay
Calculated
ICP Assay
ICP Assay
Calculated
ICP Assay
Calcuiated
ICP Assay
Calculated

Page 1 of 4
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CERTIFIED VALUE
20.00 *+0.12 pgimL

125.0 £ 0.7 pg/mL

1.250 £0.008 pg/mL

NIST SRM#
307

3134

3102A
3150

3161a

3162a

i e e R

Ly oLy

Twaling Laboralory Refarenco Mubwial Producer
rificate 883.01 Carifficats &3 02

Nl

2692380

ID: MMSCRI-2_00010
Exp:03/23/19 Prpd:REK Opn:03/23/18
TAPMT-MSCRI-2-REVZ

SRMLOT#
110830

See Sec. 4.2
130418
See Sec. 4.2
061229
130912
See Sec. 4.2
070330
See Sec. 4.2
130925
See Sec. 4.2



HF Note: This standard should not be prepared or stored in glass.
8.0 HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

10.0 QUALITY STANDARD DOCUMENTATION

10.% 10CFRS50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance

10.3 IS0 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.4 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / AZLA Certificate Number 883.01

10.5 ISC Guide 34 "General Requirements for the Competence of Reference Material Producers™
- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventuwres, 300 Technology Drive, Christlansburg, Va. 24073, USA; Telephona: BOO.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventuras.com; info@inorganicventures.com

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
March 21, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- March 21, 2021

- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being storad and handled in accordance with the instructions given in Sec. 7.1.

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS
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Reagent

MMSICSAB-1 00010
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1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to [SO Guide 34, "General Requirements for

the Competence of Reference Material Producers” and ISO/IEC 17025, "General w
Requirements for the Competence of Testing and Calibration Laboratories”, [EScREDITED) [ACCREGITED
Inorganic Ventures is also an ISC 9001 registered manufacturer {QSR Certificate p s L T T C Ty

Number QSR-1034).
2.0 PRODUCT DESCRIPTION

Product Code: Multi Analyte Custom Grade Solution IIIIHIIIII IIIIIIIII l' "I
2318313
Catalog Number: TAPITT-MSICSAB-1 ID: MMSICSAB-1_00010
Lot Number: M2-MEB657380 TR A
Matrix; 3% (v/v) HNO3
Value / Analyte(s): 10 pg/mL ea:
Barium, Beryllium, Lead,
Strontium, Thallium, Vanadium
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Barlum, Ba 10.00  0.05 pg/mL Beryllium, Be 10.00 £ 0.056 pyg/mL
Lead, Pb 10.00 * 0.05 pg/mL. Strontium, Sr 10.00 % 0.06 pg/mL
Thaltium, Tl 10.00 +0.07 pgimL, Vanadium, V 10.00 £ 0.06 pg/mL
Certified Density: 1.014 g/mL (measured at 20 £ 1 °C)
Assay Information:
ANALYTE METHOD NIST SRM# SRM LOT#
Ba ICP Assay 3104a 140909
Ba Gravimetric See Sec. 4.2
Be ICP Assay 3105a 080514
Be Calculated See Sec. 4.2
Pb ICP Assay 3128 101026
Phb EDTA 928 928
Sr EDTA 928 928
Sr ICP Assay 3153a 990906
Tl ICP Assay 3158 993012
Tl Calculated See Sec. 4.2
v EDTA 928 928
\' ICP Assay 3165 992706

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressad at approximately the 95% confidence level using a coverage faclor of k = 2.
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4.0

5.0

6.0

7.0

8.0

Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods Characterization of CRM/RM by One Method
Certified Value, Xcgpru: Where two methods of characterization are used Certified Value, Xopyry: Where one method of characterization
is the weighted mean of the two results: is used is the mean of individual resuits:
Xerpmmm = [y} (Xg) + {wy) O] XoRrmmn = Mean of Assay Mathod A with standard uncertamty Uenar 5
X =mean of Assay Method A with standard uncertainty ugpo. o

Xp, = mean of Assay Method B with standard uncertainty up o, g
e and wy, = the waighting factors for each methed calcuiated using the inverse
square of the variance:
Wy = (Wigpgr o/ (Wighay o) + (1tgpay D)
Wy = (Wughar p* ! (Mighar o * (Wighar b}

CRMIRM Expanded Uncertainty (4) = Ucgawrm = K (“%char agb * Wb * Yite * Vi) CRNVRM Expanded Uncartainty (£) = Uspumm = K (Wchar a ¥ Wb + Pits + U "

k = coverage faclor = 2 in all cases at Inorganic Ventures k = coveraga factor = 2 in all cases al Inorganic Ventures

Ughar a8h = [(wa)2 Ughar a)z + (wb)2 (Ughar b)Z]'A WHET® Ugpa, 5 3N Upp AT the square Yapar a = Square root of the sum of the squares of the errors from characterization
root of the sum of the squares of errors frem characterization which include instrument which include instrumental measurement, density, NIST SRM uncertsinty,
measurement, density, NIST SRM uncertainty, weighing, and volume weighing, and volume

up, = bottle ko bhotlle hamegeneity standard uncertalnty Uy, = bottla to bottle horogeneity standard uncartainty

gy = lang term glability standard uncertainty (stcrage) Uy = long temm stabifity standard uncertainty (storage)

Wyg = transport stability standard uncertaioty Upy = part stabifity i i

TRACEABILITY TO NIST

- This product is fraceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)
N/A
INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag keep cap fightly sealed when notin use. Store and use at 20°+4° C. Do
not pippette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
Page 2 of 4
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9.0 HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

10.0 QUALITY STANDARD DOCUMENTATION

10.1 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance

10.3 ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.4 ISOAIEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories™
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers"

- Reference Material Producer - Accredited / A2L A Certificate Number 883.02
inorganic Ventures, 300 Technalogy Drive, Christlansburg, Va. 24073, USA; Tolaphone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; Inorganicventures.com; info@inarganicventures.com

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification {ssue Date
April 12, 2017

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Se¢ 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- April 12, 2020
- The date after which this CRM/RM should not be used.

- The lot expiraticn date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration {loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year from the date of removal from the aluminized bag or
after the date given in Sec. 11.2, whichever comes first. This is contingent upon the CRM/RM being handled
and stored in accordance with the instructions given in Sec 7.1.
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Prepared By:

Donna Senn .
Product Documentation Technician W

Certificate Approved By:

Michael Booth ?z-*_ ﬂ f :2 ﬁ ﬁf

Supervisor, Quality Control

Certifying Officer:

Paul Gaines
CEQ, Senior Technical Director Co\lﬂ R .
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Reagent

MMSICSAB-2 00009



2.0

3.0

CERTIFICATE of ANALYSIS
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ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to 1ISO Guide 34, "General Requirements for
the Competence of Reference Material Producers” and ISQO/IEC 17025, "General
ACCREDITED) ACCREDLITED)

Requirements for the Competence of Testing and Calibration Laboratories".

Inorganic Ventures is also an iSO 9001 registered manufacturer {QSR Certificate Teothg Laboustory Aekararce Materel Prosacar
Number QSR-1034).
PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution II"""“I ﬂmlﬂ”m
Catalog Number: TAPITT-MSICSAB-2 2318314
1D MMSICSAB-2 00008
Lot Number: M2-MEB657381 EXp: SSMAT Prpg: R
TAPITT-MSICSAB-2
Matrix: 3% (viv) HNO3
tr. HF
Value / Analyte(s): 250 pg/mL. ea:
Silicon,
50 pg/mL ea:
Tin,
25 pg/ml. ea:
Boron, Selenium,
10 pg/mL ea:
Antimony
CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Antimony, Sb 10.00 £ 0.07 pgimL Boron, B 25.00 £ 0.17 pgimL
Selenium, Se 25.00 £0.16 ug/mL Silicon, 1 250.0 £ 1.6 pgimL
Tin, Sn 50.01 £ 0.24 pg/mL
Certified Density: 1.018 g/mL (measured at 20 + 1 °C)
Assay Information:
ANALYTE METHOD NIST SRM# SRM LOT#
B ICP Assay 3107 110830
B Calculated See Sec. 4.2
Sh ICP Assay 3102a 061229 Sb
3b Calculated See Sec. 4.2
Se ICP Assay 3149 100801
Se Calculated See Sec. 4.2
Si ICP Assay 3150 130912
Sn ICP Assay 3161a 070330

The following equations are used in the calculation of the cerlified value and the uncerainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factorofk = 2.

Page 1 of 4

Page 112 of 797



Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods

Certifled Value, Xepymy, Where two methods of characterization are used

is the weighted mean of the two rasults:

Ke:rminm = [wg) 0G) + ) X1
X, =mean of Assay Methad Awith standard uncertainty uap., o
Xy, =mean of Assay Method B with standard uncertainty sy, 1

w,, and wi, = the weighting factors for each mathod calcutated using the inverse

square of the varianca:

Wy = (Wgngr o § EMagnar 2% + (Wignz, )%
Wy = (Wigpar b/ ((Mienar o * (Wigpar 9

CRM/RM Expanded Uncertainty (2} = Ucqpurm ™ & (WPchar agb * Whh * s + U5,

k = coverage factor = 2 in all cases at Inorganic Verntures

Ushar agh = (W) (Mghar o) + W) Menar " Where ucpa, o a0 Ugpyg, p are the square
root of the sum of the squares of errors from characterization which include instrument

measuremant, density, NIST SRM uncertainty, weighing, and velume
upp, = bottie o batile homoegeneity standard uncertainty
Uy = long term stability standard uncertainty {storage)
gy, = trANSport stability standard uncertainty

Characterization of CRM/RM by One Method

Certified Value, Xogpymu- Where one method of characterization
is used is the mean of individual results:

Xepmipm = mean of Assay Mathod Awith standard uncertainty Uog,, 5

CRMIRM Expanded Uncertainty (4 = Uerarm = X (Wenar a * Yo * Wi * W)

k = coverage factor = 2 in all cases at Irorganic Ventures

Ughar a = SqUAre root of the sum of the squares of the errors from charactenzation
which incluce instrumental measurement, density, NIST SRM uncertainty,
weighing, and volume

upp, = bottla to bottie homageneity standard uncertainty

Uy, = long term stability standard uncertainty {storage)

U ® port stability i

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are avzilable, the term 'in-house std.' is

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NiST.

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES {pg/mL)

- For the calibration of analytical instruments and validation of analytical methods as appropriate.

4.0 TRACEABILITY TO NIST
specified.
4.1 Thermometer Calibration
laboratory.
4.2 Balance Calibration
4.3 Glassware Calibration
control of CRM/RMs.
5.0
N/A
6.0 INTENDED USE
7.0

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations
- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM Is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag keep cap tightly sealed when not in use. Store and use at 20° £4° C. Do
not pippette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT
HF Note: This standard should not be prepared or stored in glass.
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8.0 HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

10.0 QUALITY STANDARD DOCUMENTATION

10.1 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance

10.3 1SO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.4 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02
Inarganic Vaniuras, 300 Tachnelogy Drive, Christiansburg, Va. 24073, USA, Telephone: 800 669.6799; 540.585.3030, Fax: 540.585.3012; i 1 coim; info@inorgani com

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
April 12, 2017

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- April 12, 2020
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:;

- This CRM/RM should not be used longer than one year from the date of removal from the aluminized bag or
after the date given in Sec. 11.2, whichever comes first. This is contingent upon the CRM/RM being handled
and stored in accordance with the instructions given in Sec 7.1.
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Prepared By:

Donna Senn
Product Documentation Technician W

Certificate Approved By:

Michael Booth % * 5 f' 2 ﬁ ﬁf
Supervisor, Quality Control i '

Certifying Officer:

Paul Gaines
CEOQ, Senior Technical Director QJ k 2 ! .
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Reagent

MTAPITTICPMS 00032
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INORGAN
MENTUR
300 Tachawdogy Dive
Christionstung, WA 24053 « LEm
neagonicveniuras com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for

e CERTIFICATE

T S A A R A e A A N R O AN L RS H A P AT ECF TSR AODG A PHLG Y GBOIED FAGHD FHTOD S GO B OB CEOE G DO e

oF ANALYSIS

tol: B0.5&9.5797 . 540.585.3000
feoe S40.585.3012

infodinorgonicventures.com

the Competence of Reference Material Producers” and ISO/EC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories”.

Inorganic Ventures is also an 1ISO 9001 registered manufacturer (QSR Certificate o e T

Number QSR-1034).

20 PRODUCT DESCRIPTION
Product Cede: Multi Analyte Custom Grade Solution
Catalog Number: TAPITT-MS-ICPMS

Lot Number: N2-MEB669274
Matrix: 0.7% (viv) HNO3

Value / Analyte(s). 200 pg/ml ea:

Aluminum, Barium,
100 pg/mL ea:
Boron, Iron,
50 pg/mL ea:
Vanadium, Zinc,
Nickel, Cobalt,
25 pgimL ea:
Copper,
20 pg/mL ea:
Chromium,
5 ug/mlL ea:
Beryllium, Cadmium,
Thallium,
4 pg/mL ea:
Arsenic,
2 pyg/mL ea:
Lead,
1 pg/mL ea:
Selenium

3.0 CERTIFIED VALUES AND UNCERTAINTIES
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ANALYTE
Aluminum, Al

Barium, Ba
Baron, B
Chromium, Cr
Copper, Cu
Lead, Pb
Nickel, Ni
Silver, Ag
Thalllum, Tl

Zing, Zn

Density:

CERTIFIED VALUE
200.0 £ 0.7 pgimb

200.0 £0.9 pgimL
100.1 £ 0.6 yg/mt
20.00 £ 0.14 pg/mL
25.00 £ 0.10 pg/mL
2,000 £ 0,010 pg/mL
49,99 +0.22 ugimL
4.999 +0.034 pgimL
5.000 +0.030 pg/mL

50.00 + 0.20 pgfmL

1.005 g/mL {measured at 20 + 4 °C)

Assay Information:
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ANALYTE
Arsanic, As

Beryliium, Be
Cadmium, Cd
Cobalt, Co
Iron, Fe
Manganese, Mn
Selenium, Se
Strontium, Sr

Vanadlum, V

Page 2 of 5

GERTIFIED VALUE
3.999 £ 0.024 yg/mL

5.000 £ 0.029 pg/mL
4.999 £ 0.030 pyg/mL
50.00 £ 0.23 pgimL
100.0 £ 0.4 pgy/mL
50.00 £0.19 pg/mL
1.000 £ 0.007 yg/mL
100.0 £ 0.4 yg/mL

50.00 # 0.21 pgimL




ANALYTE METHOD NIST SRM# SRM LOT#
Ag ICP Assay 3151 992212

Ag Volhard 988¢ 999¢

Al ICP Assay 310ta 140903

Al EDTA 928 928

As ICP Assay 3103a 100818

B ICP Assay 3107 110830

Ba ICP Assay 3104a 140909

Ba Gravimetric See Sec. 4.2
Be ICP Assay 31052 080514

Cd ICP Assay 3108 130116

Cd EDTA 928 928

Co ICP Assay 3113 000630 Co
Co EDTA 928 928

Cr ICP Agsay 3112a 030730

Cu ICP Assay 3114 121207

Cu EDTA 928 928

Fe ICP Assay 3128a 140812

Fe EDTA 928 928

Mn ICP Assay 3132 050429

Mn EDTA 928 928

Ni ICP Assay 3136 120619

Ni EDTA 928 928

Pb ICP Assay 3128 101026

P EDTA 928 928

Se ICP Assay 3148 100901

Se Calcuiated See Sec. 4.2
Sr EDTA 928 928

Sr ICP Assay 3153a 990906

TI ICP Assay 3158 993012

Tl Calculated See Sec. 4.2
\'4 EDTA 928 928

\'4 ICP Assay 31865 992706

Zn ICP Assay 3168a 120629

Zn EDTA 928 928

The following equations are used in the calculation of the certified value and the uncerlainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods Characterization of CRM/RM by One Method

Certifled Value, Xcpyru Where two mathods of characterization are used Cortifled Value, Xogury: Where one method of characterization
is the waighted maan of the two resulta: is used is the mean of individual results:

Xoravrm = [wg) (Xy) + twy) (Xp)] XoRMRM = Mean of Aggay Method A with standard uncertainty ugp .y 4

X, = mean of Assay Method A with standard uncertainty Uy o o
X,, = mean of Assay Methad B with standard uncertainty ugha, 1y
w,, and wy, = the welighting faclors for each melhod calculated using the invarse
square of the variance:
wy * (ighae o 1 ((Wignar g + (Wigpgr 5)7)
W, = (Wenar b / {(1iignae o) + (Viighag BP0

CRWRN Expanded Uncartainty {£) = Ucpmmm =% 10%shar st * Upp * Vi * i)™ CRARM Expanded Uncertainty {3) = Upguon =K {00y o ¢ Ulpy + b + u? ¥

k = covarage factor = 2 in all casas at Inorganic Vertures k = covaragae factor = 2 In all cases at Inorganic Ventures

Uohar agh = (9aF Wgnar o+ ¥ (Ugpar hjz]”‘ Where ueyo, 2 and Uy, are the equare Ughar a = 8Guare oot of the sum of tha squares of the emors from characterization
oot of the sum of the squares of errors from charactenzation which include Instrument which include ingtrumenial measurement, danaity, NIST SRM uncertalnty,
measurement, density, NIST SRM uncertainty, weighing, and volume walghing. and volume -

Up, = bottle Io battle geneit dard inty gy, ™ bottle to botte homaogenelty standard uncertainty

Uy @ long term slabitity standard uncertainty {storage) Uiy, = long tarm stabiiity standard uncerainty {storags)

Ugy = slability Hyy = 1 stability i

40 TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

50 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (pg/mL)
N/A
6.0 INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations
- Store between approximately 4° - 30° C while in sealed TCT bag.
- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is

the responsibility of the user to account for this affect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a2 measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Low Silver Note: This solution contains “LOW" levels of Silver. Please store this entire bottle inside a sealed glass jar.
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8.0

10.0

11.0

12.0

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 I1SO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories”
- Chemical Testing - Accredited / A2LA Certificate Number 853.01

10.3 IS0 Guide 34 "General Requirements for the Competence of Reference Material Producers™
- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganis Vantures, 50C Technology Drive, Ghristiansburg, Va. 24073, USA; Talaphone: 800.669.6799; 540.585.3030, Fax; 540.585, 3012, inorganicventures.comt, info@inarganicventures.com
CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date

June 29, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nuliified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contarninated, or otherwise modified.

11.2 Lot Expiration Date
- June 29, 2022
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term

stability studies conducted on properly stored and handied CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year {or six months in the case of a 30 mL bottle) from the

date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Michael Booth m ; ‘..& 2 M

Supervisor, Quality Control

Certifying Officer:

Paul Gaines
CEQ, Senior Technical Director Cubg .
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e

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to 1SO Guide 34, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories”.
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate iy e e
Number QSR-1034),

2.0 PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution
Catalog Number: TAPITT-MS-ICPMS
Lot Number: N2-MEBE66956

Matrix: 0.7% (viv) HNO3

Value / Analyte(s): 200 ug/mL ea:
Aluminum, Barium,
100 pg/mL ea:
Boron, Iron, Strontium,
50 ug/mk ea;
Vanadium, Zing, Manganese,
Nickel, Cobalt, '
25 yg/mL ea:
Copper,
20 pg/ml ea:
Chromium,
5 ug/mL ea:
Beryllium, Cadmium, Silver,
Thallium,
4 pg/mL ea:
Arsenic,
2 ug/mL ea:
Lead,
1 yg/mL ea:
Selenium

3.0 CERTIFIED VALUES AND UNCERTAINTIES
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ANALYTE
Aluminum, Al

Barium, Ba
Boron, B
Chromium, Cr
Copper, Cu
Laad, Pb
Nickel, Ni
Siiver, Ag
Thalllum, Tl

2Zine, Zn

Density:

Assay Information:

CERTIFIED VALUE
200.0 4 0.7 pgiml

200.0 £0.8 pgimL
100.0 £ 0.8 pg/mL
20.01  0.09 pgmL
24.99 £ 0.10 pgimL
2.001 £0.010 pgimL
50.00 £ 0.22 pg/mL
4.988 2 0.034 pg/mL
5.000 £ 0.030 pg/mL

50.01 + 0.20 yg/mL.

1.005 g/mL (measured at 20 1 4 °C)

ANALYTE
Arsenic, As

Beryllium, Be
Cadmium, Cd
Cobalt, Co
Iron, Fe
Manganese, Mn
Selenlum, Se
Strontium, Sr

Vanadium, V
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CERTIFIED VALUE
3.999 £0.024 ugimL

5.000 £ 0.030 pg/imL
5.001 £ 0,030 pg/mL
50.01 £0.23 pg/mL
100.0 £ 0.4 pg/mL
50.00 £ 0.19 pgimL
1.000  0.005 pg/mL
100.0 £ 0.4 ugimL

50.00 +0.21 pg/mL




ANALYTE
Ag
Ag
Al
Al
As
B
Ba
Ba
Be
Cd
Cd
Co
Co
Cr
Cr
Cu
Cu
Fe
Fe
Mn
Mn
Ni
Ni
Pb
Pb
Se
Se
Sr
Sr
Ti
Tl
A
v
Zn
ZIn

METHOD
ICP Assay

Volhard
ICP Assay
EDTA

ICP Assay
ICP Assay
ICP Assay
Gravimetric
ICP Assay
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Calculated
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Caiculated
EDTA

ICP Assay
ICP Assay
Calculated
EDTA

ICP Assay
ICP Assay
EDTA

NIST SRM#
3151

999¢
IM01a
928
3103a
3107
3104a

3105a-
3108
928
ana
928
3112a

3114
928
3126a
928
3132
928
3136
928
3128
928
3149

228
3153a
3158

928
3165
31682
928

SRMLOT#
992212

999c
140903

928

100818
110830
070222

See Sec. 4.2
090514
130116

928

000630 Co
928

030730

See Sec. 4.2
121207

928

140812

928

050429

928

120619

928

101026

928

100901

See Sec. 4.2
928
990906
993012

See Sec. 4.2
928

992706
120629

928

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent

expanded uncertainties expressed at approximately the 95% confidence level using a coverage factorofk = 2.

Page 3 of 6

Page 125 of 797



Characterization of CRM by two independent methods Characterization of CRM by one meathod

Characterization of CRM/RM by Two Methods

Certified Value, Xopuurm Where two methods of characterization are used
is the waighted mean of the two resuits:

XoRmiRm = (W) (Xg) + {w) (X
Xy =mean of Assay Method A with standard uncertainty Uchara
Xb = mean of Assay Method B with standard uncertainty Uy ar
w, and wy, = the weighting factors for each method caiculated using the inverse
square of the variance:
Wy = (Migha, 2 HWighar a + Mugpgr )
Wy = (tiggy )/ {WWighar &+ (g y¥)
CRMYRM Expanded Uncertainty %) = Uoppamm ™ & (2 char agb + Whb * Witg * Vg~
k = coverage factor = 2 in all cases at Inorganic Ventures
Ugivar aBib > (W) Uhar 2)* * ) (Uchar B0 wher ugpar o and Ugp gy p are the squara
raat of the sum of the squares of errors from charactarizalion which include instrument
measurement, density, NIST SRM unceriainty, weighing. and volume

Characterization of CRM/RM by One Method

Certified Value, Xoppmu, Where one method of characterization
it used is the mean of individual reaults:

Xoraurm = mean of Assay Mathod A with elandard uncertainty Uep.. o

CRMRM Expandad Uncartainty () = Upppmm = K Wehar o * 05pp * Wiy + 0% g%
k = cuverage factor = 2 in all cases at Inorganic Vantures
Ucpar 3 = Square oot of the sum of the squarss of the errors from characterization
which Include instrumantal measurement, denstty, NIST SRM uncertainty,
welghing. and volume

upp, = bottle 10 battle homaogersity standard uncertainty Upyp, = bottle to battle h ity d
Uy = long term stability standard uncertsinty (storage) Uy = long term stability standard uncertainty {storage)
Uy, = transport siability standard uncertainty Upe = port stability dard
4.0 TRACEABILITY TO NIST
- This product is fraceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is
specified.
4.1 Thermometer Calibration
- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.
4.2 Balance Calibration
- All anaiytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.
4.3 Glassware Calibration
- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.
5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-QES (ug/mL)
N/A
6.0 INTENDED USE
- For the calibration of analytical instruments and validation of analytical methods as appropriate.
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations
- Clore between approximately 4° - 30° C while in seaied TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte cancentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of franspiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do net pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Low Silver Note: This solution contains “LOW levels of Silver. Please store this entire bottle inside a sealed glass jar.

Page 4 of 6

Page 126 of 797




10.0

11.0

12.0

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION
10.1 10CFR50 Appendix B - Nuciear Regulatory Commission
- Domestic Licensing of Production and Utilization Facitities
10.2 10CFR21 - Nuclear Regulatory Commission
- Reporting defects and Non-Compliance
10.3 ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034
10.4 1SO/EC 17025 "General Requirements for the Gompetence of Testing and Calibration Laboratories™
- Chemical Testing - Accredited / A2LA Certificate Number 883.01
10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers”

- Reference Materia! Producer - Accredited / A2LA Certificate Number 863.02
Inorganic Ventures, 300 Technoiogy Driva, Christiansburg, \a, 24073, USA; Talaphana: 800.669.679¢, 540,585.3030, Fax: 540.585.3012; inorgani com; info@i icventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification lssue Date
April 03, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- April 03, 2021
- The date after which this CRM/RM shouid not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stared and handled CRM/RMs. Lot expiration is limited primarily by
transpiration {loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
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‘lﬂomiﬂg"c CERTIFICATE oF ANALYSIS

ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories". [ACCREDITED] [ACCREDITED]
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate e e g

Number QSR-1034).
PRODUCT DESCRIPTION

Product Code: Multi Analyte Custom Grade Solution
Catalog Number: TAPITT-MS-A
Lot Number: N2-MEB673406
Matrix: 3% (v/v) HNO3
Value / Analyte(s): 5000 pg/mL ea:
Calcium, Potassium,
Sodium

CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE  ANALYTE
Calcium, Ca 5000 + 20 pug/mL Magnesium, Mg
Potassium, K 5000 £ 18 pg/mL Sodium, Na
Density: 1.073 g/mL (measured at 20 + 4 °C)
Assay Information:

ANALYTE METHOD NIST SRM#

Ca ICP Assay 3109a

Ca EDTA 928

K ICP Assay 3141a

K Gravimetric

Mg ICP Assay 3131a

Mg EDTA 928

Na ICP Assay 3152a

Na Gravimetric

Magnesium,

CERTIFIED VALUE
5000 * 21 pg/mL

5000 * 18 pg/mL

SRM LOT#
130213

928

140813

See Sec. 4.2
140110

928

120715

See Sec. 4.2

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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4.0

5.0

6.0

7.0

Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods Characterization of CRM/RM by One Method

Certified Value, Xogyrm» Where two methods of characterization are used Certified Value, Xcgyrm» Where one method of characterization
is the weighted mean of the two results: is used is the mean of individual results:

XCRMIRM = [(wa) (Xa) + (wb) (Xb)] XCRMIRM = mean of Assay Method A with standard uncertainty Uchar a

X, = mean of Assay Method A with standard uncertainty u.p, 5
Xy, = mean of Assay Method B with standard uncertainty ugy, . 1,
Wy and Wy = the weighting factors for each method calculated using the inverse
square of the variance:
Wy = (Mignar @)/ (Nighar o) + (Vghar b))
Wp = (Nighar b/ (Mignar ) + (Migpar p))

CRM/RM Expanded Uncertainty (£) = Ucpmyrm = K (char agb * U2bb * Uats * Uts)” CRM/RM Expanded Uncertainty (£) = Ucpmyrm = K (char a * Wbb * Wits * U2 ¢s)”

k = coverage factor = 2 in all cases at Inorganic Ventures k = coverage factor = 2 in all cases at Inorganic Ventures

Uchar a&b = [(wa)2 (Uchar a)z + (wb)2 (Uchar b)zl% where Ugp - 5 @and Ugp o are the square Uchar a = Square root of the sum of the squares of the errors from characterization
root of the sum of the squares of errors from characterization which include instrument which include instrumental measurement, density, NIST SRM uncertainty,
measurement, density, NIST SRM uncertainty, weighing, and volume weighing, and volume

up}, = bottle to bottle homogeneity standard uncertainty up}, = bottle to bottle homogeneity standard uncertainty

Uy = long term stability standard uncertainty (storage) Uy = long term stability standard uncertainty (storage)

ugg = transport stability standard uncertainty ugg = transport stability standard uncertainty

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std." is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)
N/A
INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT
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8.0

9.0

10.0

11.0

12.0

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 1ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories™
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com; info@inorganicventures.com
CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date

November 05, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date

- November 05, 2022
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term

stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the

date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Michael Booth :,z : 5 f"l M

Supervisor, Quality Control

Certifying Officer:

Paul Gaines
CEO, Senior Technical Director Cujk .
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INORGANIC" -
"MVENTURES CERTIFICATE o

ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories".
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate
Number QSR-1034).

PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution

Catalog Number: TAPITT-MS-C

Lot Number: N2-MEB673408

Matrix: 3% (v/v) HNO3
tr. HF
Value / Analyte(s): 1 000 pg/mL ea:
Silicon,
200 pg/mL ea:
Tin,
100 pg/mL ea:
Titanium, Molybdenum,
50 pg/mL ea:
Antimony
CERTIFIED VALUES AND UNCERTAINTIES

ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Antimony, Sb 50.00 + 0.30 ug/mL Molybdenum, Mo 100.0 + 0.5 pg/mL
Silicon, Si 1000 6 pg/mL Tin, Sn 200.0 = 1.1 pg/mL
Titanium, Ti 100.0 £ 0.6 pg/mL
Density: 1.018 g/mL (measured at 20 + 4 °C)
Assay Information:

ANALYTE METHOD NIST SRM#

Mo ICP Assay 3134

Sb ICP Assay 3102a

Si ICP Assay 3150

Sn ICP Assay 3161a

Ti ICP Assay 3162a

F

ANALYSIS

[ACCREDITED] [ACCREDITED]

Testing Laboratory Reference Material Producer
Certificate 883.01 Certificate 883.02

SRM LOT#
130418

140911
130912
140917
130925

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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4.0

5.0

6.0

7.0

Characterization of CRM by two independent methods Characterization of CRM by one method

Characterization of CRM/RM by Two Methods Characterization of CRM/RM by One Method

Certified Value, Xogyrm» Where two methods of characterization are used Certified Value, Xcgyrm» Where one method of characterization
is the weighted mean of the two results: is used is the mean of individual results:

XCRMIRM = [(wa) (Xa) + (wb) (Xb)] XCRMIRM = mean of Assay Method A with standard uncertainty Uchar a

X, = mean of Assay Method A with standard uncertainty u.p, 5
Xy, = mean of Assay Method B with standard uncertainty ugy, . 1,
Wy and Wy = the weighting factors for each method calculated using the inverse
square of the variance:
Wy = (Mignar @)/ (Nighar o) + (Vghar b))
Wp = (Nighar b/ (Mignar ) + (Migpar p))

CRM/RM Expanded Uncertainty (£) = Ucpmyrm = K (char agb * U2bb * Uats * Uts)” CRM/RM Expanded Uncertainty (£) = Ucpmyrm = K (char a * Wbb * Wits * U2 ¢s)”

k = coverage factor = 2 in all cases at Inorganic Ventures k = coverage factor = 2 in all cases at Inorganic Ventures

Uchar a&b = [(wa)2 (Uchar a)z + (wb)2 (Uchar b)zl% where Ugp - 5 @and Ugp o are the square Uchar a = Square root of the sum of the squares of the errors from characterization
root of the sum of the squares of errors from characterization which include instrument which include instrumental measurement, density, NIST SRM uncertainty,
measurement, density, NIST SRM uncertainty, weighing, and volume weighing, and volume

up}, = bottle to bottle homogeneity standard uncertainty up}, = bottle to bottle homogeneity standard uncertainty

Uy = long term stability standard uncertainty (storage) Uy = long term stability standard uncertainty (storage)

ugg = transport stability standard uncertainty ugg = transport stability standard uncertainty

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std." is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

N/A

INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

HF Note: This standard should not be prepared or stored in glass.
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8.0

9.0

10.0

11.0

12.0

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 1ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories™
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com; info@inorganicventures.com
CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date

November 05, 2018

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date

- November 05, 2022
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term

stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity
- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the

date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.
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